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Feasibility Study
ARCADIS Report

Hiawatha Boulevard Former
MGP Site
Syracuse, New York

1. Introduction

This Feasibility Study Report (FS Report) evaluates potential remedial alternatives to address
constituents of interest in soil and groundwater at the Hiawatha Boulevard Former Manufactured
Gas Plant (MGP) Site (the site) located in Syracuse, New York (Figure 1). These impacted
media, generally related to byproducts and wastes associated with the former MGP operations
such as coal tar and spent purifier wastes, are present primarily within the eastern portion of the
site. The primary constituents of interest identified in these media at concentrations greater than
standards/guidance values include benzene, toluene, ethylbenzene, and xylenes (BTEX);
polycyclic aromatic hydrocarbons (PAHSs); and cyanide. Certain non-MGP-related constituents
(including chlorinated solvents at concentrations slightly greater than standards) have also been
identified in groundwater at the site.

This FS Report has been prepared by ARCADIS of New York, Inc. (ARCADIS) in accordance
with the requirements of the Order on Consent (“Consent Order”) between Niagara Mohawk
(acquired by and now referred to as National Grid) and the New York State Department of
Environmental Conservation (NYSDEC) (Index No. A4-0473-0000, signed by NYSDEC on
November 7, 2003). The overall objective of this FS Report is to use the information from
previous investigations at the site to develop, evaluate, and recommend remedial alternatives
that are protective of human health and the environment, and comply with State and Federal
standards, criteria, and guidance that are applicable or relevant and appropriate to the remedial
alternatives.

This FS Report has been prepared in general accordance with the following guidance, directives,
and other publications, where appropriate:

e Applicable provisions of the National Oil and Hazardous Substances Pollution Contingency
Plan (NCP) regulations contained in Part 300 of Title 40 of the Code of Federal Regulations
(40 CFR 300).

e The United States Environmental Protection Agency (USEPA) guidance document titled
“Guidance for Conducting Remedial Investigations and Feasibility Studies under CERCLA”
(CERCLA Interim Final 1988).

e NYSDEC Technical and Administrative Guidance Memorandum (TAGM) 4025 titled,
“Guidelines for Remedial Investigations/Feasibility Studies,” dated March 31, 1989.

e NYSDEC TAGM 4030 titled “Selection of Remedial Actions at Inactive Hazardous Waste
Sites,” revised May 15, 1990 (TAGM 4030).
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e NYSDEC Division of Environmental Remediation’s (DER) “Draft DER-10 Technical Guidance
for Site Investigation and Remediation,” dated December 2002.

e 6 New York State Codes, Rules, and Regulations (NYCRR) Part 375 titled “Environmental
Remediation Programs” dated December 14, 2006.

The site investigations of the Hiawatha Boulevard former MGP site were also conducted
consistent with the data requirements and guidance for developing soil cleanup objectives
(SCOs) presented in the NYSDEC TAGM 4046 titled “Determination of Soil Cleanup Objectives
and Cleanup Levels” (NYSDEC, 1994). In December 2006, the NYSDEC’s Environmental
Remediation Program (6 NYCRR Part 375) replaced TAGM 4046. The objectives of both
programs are consistent, but 6 NYCRR Part 375 also considers land use in establishing SCOs.
The SCOs for industrial land use (the current and long-term future use of the site), which were
not available under TAGM 4046, have been considered in this FS. The data generated by the
previous investigations under TAGM 4046 have adequately defined the nature and extent of
MGP-related impacts for purposes of this FS.

A “draft” version of the FS Report was submitted to the NYSDEC in October 2008. The report
was subsequently revised to address comments provided in letters from the NYSDEC dated
November 21, 2008 and March 2, 2009 and additional comments that were discussed with the
NYSDEC on March 20, 2009. A finalized version of the FS Report was submitted to the NYSDEC
on May 1, 2009.

Following the May 2009 submission of the FS Report, the NYSDEC determined that an active
remedial alternative would be required not only for groundwater (as recommended in the report),
but also for soil. The NYSDEC proposed potential limits for the soil remedy in e-mail
correspondence to National Grid and ARCADIS dated July 29, 2009. National Grid proposed
certain changes to the limits that were provided to the NYSDEC with supporting data and
information in e-mail correspondence from ARCADIS dated August 26, 2009. The limits were
further revised based on discussions during a September 11, 2009 conference call with the
NYSDEC and are included in this revised FS Report. The NYSDEC provided concurrence with
the revised limits in e-mail correspondence dated September 23, 2009.

This revised FS Report also includes additional information related to the effectiveness of
enhanced bioremediation at degrading constituents in saline groundwater where pH is above
typical values. This is in response to a request from the NYSDEC during the September 11, 2009
telephone conference call.
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Copies of the correspondence related to the FS Report revisions are included on the CD included

with this report.

1.1 Purpose and Report Organization

The FS Report has been organized into the following sections:

Section Purpose
Section 1 — | Introduction Provides background information relevant to the
development of the FS Report and remedial
alternatives evaluated.

Section 2 — | Identification of Standards, Identifies the SCGs to be considered in the
Criteria & Guidelines (SCGs) identification of remedial action objectives (RAOs)

and remedial alternatives.

Section 3 - | Remedial Action Objectives Develops and presents RAOs based on previous

investigations and applicable SCGs.

Section 4 — | !dentification and Screening of | |gentifies and presents screening results for
Technologies and Development | General Response Actions (GRAs) and remedial
of Remedial Alternatives technology types and processes. An assembled list

of potential remedial alternatives for meeting the
RAO:s for the site are presented in this section
based on the results of the screening.

Section 5— | Detailed Evaluation of Remedial | Describes the NYSDEC and NCP criteria used to
Alternatives evaluate the remedial alternatives, and presents a

detailed analysis of each remedial alternative for
each media.

Section 6 — | Comparative Analysis of Presents a comparative analysis of each of the
Alternatives remedial alternatives.

Section 7 — | Selection of Preferred Remedial | Identifies the recommended remedial alternative for
Alternative the site.

Section 8 — | References Presents a list of the references cited in the FS

Report.

1.2 Background Information

This section presents relevant background information used to develop and evaluate the
remedial alternatives for the site. A description of locations and physical setting of the site is
presented below, followed by a summary of relevant historical information, a discussion of
potential future land use, and a summary of previous investigations.
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1.2.1 Location and Physical Setting

The Hiawatha Boulevard former MGP site is located in an industrial/lcommercial area at the
southeast end of Onondaga Lake, within the City of Syracuse, Onondaga County, New York (see
Figure 1). The former MGP was located on the northern portion of property currently owned by
Onondaga County and occupied by the Metropolitan Sewage Treatment Plant (Metro STP).
Much of the Site is currently occupied by sewage treatment structures, including clarifiers,
aeration tanks, and an ammonia and phosphorous removal facility that contains the Operations
Center, the Biologically Aerated Filter (BAF) building, the High Rate Flocculated Sedimentation
(HRFS) building, the ultraviolet (UV) disinfection building, and the Chemical Building (hereinafter,
the “Main Building Complex”). The remainder of the Site is primarily covered by driveways, paved
parking lots, and the County Maintenance Building. The existing site layout and limits of the
former MGP are shown on Figure 2 (refer to the bold/dashed black line for the MGP limits).

Until 2000, National Grid owned a four-acre parcel on the site. The former National Grid property
was occupied by a Service Center that included a garage and offices for maintenance crews.
These structures were unrelated to the current County Maintenance Building, which is on a
separate, adjacent parcel. The National Grid garage and offices pre-dated the County
Maintenance Building, which was constructed as part of treatment plant upgrades in the 1970s.
In 2000, the National Grid property was sold to Onondaga County as part of the initial site
preparations for Onondaga County’s construction of a NYSDEC mandated Ammonia
Removal/Stage Il Phosphorous facility. The Service Center building and maintenance garage
structures on the former National Grid property were subsequently demolished by the County in
2000 prior to initiation of the County’s construction project.

Onondaga County completed construction of the Ammonia Removal/Stage Il Phosphorous facility
in 2005. The entire site has been substantially altered due to the county’s construction project
including an IRM (hereafter “the Soil/Groundwater Removal IRM”) that included the following
principal activities: (1) excavation of soils to depths of 15 to 20 feet within and immediately
around the footprint of the facility and associated subsurface piping; and (2) extensive excavation
dewatering and treatment of the extracted groundwater. Further information about the
Soil/Groundwater Removal IRM is presented in Subsection 1.2.3.

The site topography is generally flat resulting from the historical fill operations that pre-dated and
preceded MGP activities (e.g., Solvay waste beds) and construction activities associated with the
expansion of the Metro STP in the mid-1970s. The site elevation is approximately 7 feet above
the adjacent Onondaga Lake. An elevated CSX rall line is located adjacent to the western edge
of the property, between the site and Onondaga Lake. Access to Metro STP property is restricted
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by chain-link fences that surround the perimeter of the property and entrances that are monitored
via security cameras. Entrance gates are kept closed outside of normal business hours.

Current surrounding land use in the site vicinity is primarily retail, commercial, or light industrial in
nature. The area to the north and northeast of the site is primarily occupied by the Carousel Mall
and the vacant land associated with the former “Oil City,” which included numerous petroleum
bulk storage facilities undergoing remediation and redevelopment. Commercial properties
including a warehouse, junkyards, small retail establishments, such as gas stations, a metal
recycling facility, trucking companies, and other business establishments, are found to the east
and south of the site. Also located to the east of the site adjacent to the Barge Canal are the
sediment dredge spoils/dewatering basins previously used during past navigational dredging of
the Barge Canal by the United States Army Corps of Engineers (USACE).

1.2.2 Historic Site Operations

A chronological history of the former MGP property and surrounding area is presented in the
Remedial Investigation Report (ARCADIS, 2003) and summarized below.

The salt industry, chemical industry, urban development, and transportation corridors have all
caused changes in the lake and its shoreline. The first major development affecting the site area
occurred in the early 1800s when the lake level was lowered to drain marshlands adjacent to the
lake in order to accommodate the Erie Canal. The lake level was raised in the 1850s to its
present day location. In the late 1800s, the site was used by Solvay Process as a fill area for
waste. The Solvay Process waste resulted from the manufacture of sodium carbonate (soda
ash), sodium bicarbonate, and calcium chloride.

Numerous 80-foot long piles were driven to support the large MGP foundations on the
accumulated fill that characterized the site. The Hiawatha Boulevard former MGP was operated
by several companies between 1924 and 1958.

Vertical coal gas producing units were constructed between 1925 and 1926 (capacity 6 million
cubic feet [cf]). Additionally, a 48,000-ton coal stockpile was maintained to provide adequate gas
production during coal strikes, and the coal gas produced at the Hiawatha Boulevard MGP was
supplemented with carbureted water gas (CWG) from the Erie Boulevard MGP during this time.
Relief holders were constructed between 1931 and 1941 (capacity 12 million cf). A 635,000
gallon gas oil tank and a 635,000 gallon tar tank had been constructed in 1942. Coal gas
production had ceased by 1947, and the CWG plant was left to produce gas on a standby basis
during peak demand, and consisted of a 500,000 cf relief holder, a 6 million cf holder, and two 3
million cf water gas generators. Demolition of the coal gas plant was performed by 1948.
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Removal of the former coke breaker house, the coal breaker house, the coke screen and bins,
the corresponding conveyor system, and coal purifier boxes was performed by 1951. The relief
holder was removed by 1953, and several gas, tar and ammonia tanks remained. Two water gas
sets were also converted to Hi-BTU oil gas units. One of the two booster houses burned down in
January 1957 and the former ammonia concentrator house, the blower house, and the cyanogen
scrubber were removed by 1958. On June 20, 1958, the New York State Public Service
Commission authorized National Grid to dismantle the standby CWG plant at the former
Hiawatha Boulevard MGP. The 6 million cf holder was demolished in 1961.

A portion of the former MGP property was sold in 1967 to facilitate expansion of Onondaga
County’'s Metro STP. Construction began on the expansion in the 1970s and included new
wastewater treatment facilities (primary and secondary clarifiers, aeration tanks, etc.) in the
western portion of the MGP footprint. The County Maintenance Building was also constructed at
that time. As previously mentioned, National Grid maintained an operational Service Center
consisting of a garage, an office, and a meter house on a four acre portion of the former MGP
site until it was sold to Onondaga County in 2000. The former MGP site is now entirely occupied
by the Metro STP.

1.2.3 Future Land Use

As indicated above, there have been various upgrades to the Metro STP over the years,
particularly in the 1970s and early 2000s. Further expansions and upgrades are foreseeable as
wastewater treatment technologies advance and allowable effluent limits are reduced. For
instance, additional treatment facilities may be needed for further phosphorous removal to meet
potential reduced phosphorous effluent limits by December 2012, pending feasibility and testing
of technologies. Based on discussions with Metro STP personnel, if Onondaga County were to
expand the Metro STP in the future (such as for additional phosphorous treatment), the
expansion would likely be in the northeastern portion of the property, in the area currently
occupied by the County Maintenance Building and surrounding parking lots/driveways.

1.2.4 Summary of Previous Investigations and Remedial Activities
Previous investigations conducted at and in the vicinity of the site include the following:

e Preliminary Subsurface Investigation for Proposed Onondaga County STP conducted by
O'Brien & Gere Engineers, Inc. (OBG) in 1971 and 1972.

e Niagara Mohawk Substrate Sampling and Analysis conducted by National Grid in 1985.
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e USEPA Preliminary Site Assessment (PSA) conducted by the NUS Corporation in 1987.
e Sediment Sampling and Testing in the Barge Canal conducted by the USACE in 1994.

e Preliminary Site Assessment/Interim Remedial Measures (PSA/IRM) Study conducted by
ARCADIS between 1995 and 1998.

¢ Remedial Investigation (RI) conducted by ARCADIS between 2000 and 2003.

e Supplemental Remedial Investigation (SRI) conducted by ARCADIS between 2005 and
2006.

e Pre-FS Additional Investigation conducted by ARCADIS in March 2008.

Soil Vapor Investigation (SVI) conducted by ARCADIS in May 2008.

As indicated above, a Soil/Groundwater Removal IRM was completed in support of Onondaga
County’s construction of the Ammonia Removal/Stage |l Phosphorous facility. The Soil/
Groundwater Removal IRM were performed from September 2001 through February 2003.

Summaries of the previous investigation and IRM activities are presented below.

Preliminary Subsurface Investigation for Proposed Onondaga County Sewage Treatment Plant

OBG conducted a subsurface soil investigation from March 1970 to May 1971 on a large, multi-
parcel project site which included a majority of the former MGP site. The purpose of the
investigation was to characterize the project site for pending construction of upgrades to the STP
to be owned and operated by Onondaga County. OBG subcontracted Soil Testing, Inc. to
perform the work that consisted of numerous borings to depths of 270 feet below ground level.
There was no environmental sampling or analysis performed as part of this investigation.

Niagara Mohawk Substrate Sampling and Analysis Program

In 1985, a test pit sampling program was conducted as part of the design for a proposed fuel
island installation at National Grid’s service center. Three soil samples were collected from a test
pit in the area of the proposed fuel island along the western side of National Grid’s property.
Laboratory analysis indicated the samples contained arsenic (up to 8.23 parts per million [ppm])
and selenium (up to 3.8 ppm) that were both within the background concentrations for the
eastern United States. A second round of sampling closer to the actual construction excavation
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(near the southwest corner of the property) did not indicate elevated levels of arsenic and
selenium.

USEPA Preliminary Site Assessment

In 1987, the USEPA retained NUS Corporation to conduct a PSA at the former MGP. A site visit
and walk-around was conducted on November 9, 1987, but no environmental samples were
obtained for analysis. The Preliminary Site Assessment Report (USEPA 1987) concluded with
the statement "no further action is recommended."

USACE Sediment Sampling in Barge Canal

Sediment samples were collected by USACE in 1994 from several sampling locations in the
Barge Canal. Organic compounds, metals, and total petroleum hydrocarbons were identified at
each sediment sampling location. Based on the concentrations and distribution of chemical
constituents identified in the USACE sediment samples, which were typical of upstream/
background conditions, sediment sampling in the Barge Canal was not required by the NYSDEC
as part of the subsequent MGP site investigations. Work activities performed and results
obtained for the sediment sampling are summarized in the report titled Final Data Report,
Sediment Sampling and Testing, Onondaga Lake Inlet (Barge Canal Terminal Area), Syracuse,
New York, prepared by Acres International on behalf of USACE, dated January 1995 (USACE,
1995). Information related to the sediment handling is presented in Subsection 1.3.4.4.

Preliminary Site Assessment/Interim Remedial Measures

The Hiawatha Boulevard Former MGP site was the subject of a PSA/IRM study conducted
between August 1995 and September 1998. The work was performed in accordance with a
NYSDEC-approved Work Plan (National Grid, 1995). The PSA/IRM study characterized
subsurface conditions and the nature and occurrence of chemical constituents in soil and
groundwater at the site, as well as near-shore sediments in Onondaga Lake. The field sampling
programs included soil and groundwater sampling onsite to assess the presence and nature of
site related by-products and other chemical constituents, and offsite sampling of sediments along
the shoreline of Onondaga Lake. The study also included a fish and wildlife impact assessment
(FWIA), and a preliminary risk assessment to evaluate potential exposure pathways of
constituents detected in soil and groundwater onsite. The results of the PSA/IRM are
summarized in the Preliminary Site Assessment/Interim Remedial Measures Study Report
(ARCADIS G&M, 1998). Based upon the results of the PSA/IRM study, the conclusion was
drawn that characterization of the site conditions was insufficient to fully evaluate the extent of
impacts, and an Rl was recommended.
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Remedial Investigation

The RI was conducted in phases between 2000 and 2003 pursuant to the RI/FS Work Plan and
supplemental remedial investigation work plans approved by NYSDEC (ARCADIS G&M, 1999,
2000, 2002). The RI further characterized conditions and the nature and occurrence of chemical
constituents in soil and groundwater at the site. The subsurface soil investigation initially
consisted of a soil boring and sampling program within the eastern portion of the site and was
then expanded to focus on the site characterization within the footprint for construction of the
County’'s Ammonia Removal/Phase Il Phosphorus Removal facility. Monitoring wells were
installed for the purpose of further investigating impacts adjacent to the northern portion of the
site. Temporary monitoring wells were installed within the footprint of the County’s proposed
construction to provide data to evaluate pumping rates and treatment for excavation dewatering.
Soil quality data (including laboratory geotechnical data) were obtained for further site
characterization and in-situ waste profiling to establish specifications for excavation of impacted
soils during the Soil/Groundwater Removal IRM. A baseline human health risk assessment
(HHRA) and screening level ecological risk assessment (SLERA) were also completed as part of
the RI.

The RI further characterized site geology/hydrogeology and the extent of MGP-related impacts to
soil and groundwater. The RI concluded that near-shore sediment samples collected from
Onondaga Lake during the PSA and groundwater data collected during the RI indicate that the
site has not impacted lake sediments adjacent to the site. ARCADIS recommended supplemental
investigation and data collection activities be conducted to provide sufficient information for
development and analysis of remedial alternatives in the FS.

Soil/Groundwater Removal IRM

The Soil/Groundwater Removal IRM was performed between September 2001 and February
2003 and resulted in: (1) the excavation and disposal of approximately 110,000 tons of soil from
within the building footprint for the Onondaga County Metro STP’s Ammonia Removal/Stage Il
Phosphorus Removal facility and from the footprint for subsurface pipelines connecting to the
facility; and (2) excavation dewatering, which involved pumping and onsite treatment of more
than 283 million gallons of impacted groundwater.

The soil excavation resulted in the removal of soils that contained non-aqueous phase liquid
(NAPL), sheens, and total PAHs at concentrations above 500 ppm. Excavation depths ranged
from 14 to 25 feet below ground surface (bgs). Based on the data generated as part of the RI, the
excavated soil was transported to the Seneca Meadows Landfill in Waterloo, New York and the
High Acres Landfill in Fairport, New York and disposed as a nonhazardous waste.
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Impacted water pumped from around the excavation area was treated in a temporary onsite
water treatment system prior to discharge under permit to the Metro STP. From September 2001
to May 2002, approximately 85 million gallons of water was extracted and treated. Dewatering
during that period was performed at between 175 and 450 gallons per minute (gpm), with an
overall average dewatering rate of 250 gpm. An additional 198 million gallons of water was
extracted and treated between May 2002 and February 2003 (after the major soil removal
activities were completed). Based on the volume of water extracted and duration of pumping from
May 2002 to February 2003, the overall average dewatering rate for that period was over 450

gpm.

Supplemental Remedial Investigation

The SRI was conducted between July 2005 and February 2006 pursuant to the SRI Work Plan
approved by the NYSDEC (ARCADIS, 2004). The SRI further characterized subsurface
conditions and the nature and occurrence of chemical constituents in soil and groundwater at the
site, including potential changes to groundwater conditions as a result of the extensive
dewatering performed as part of the Soil/Groundwater Removal IRM. Monitoring wells were
installed for the purpose of further evaluating groundwater flow patterns and the distribution of
dissolved phase constituents in groundwater, particularly in the area adjacent to the Barge Canal.
Select soil samples from the monitoring well boreholes were analyzed for various chemical
constituents and geotechnical parameters. The investigation also included groundwater level
measurements, NAPL monitoring, hydraulic conductivity testing, bail down tests, and air
monitoring.

The SRI concluded that PAH impacts in subsurface soil and BTEX, naphthalene, and cyanide
impacts in groundwater were limited to the eastern portion of the site, with some groundwater
impacts along the Barge Canal. Data showed that groundwater in the western portion of the site
(adjacent to Onondaga Lake) was not impacted. The Supplemental Remedial Investigation
Report (ARCADIS, 2006) concluded that the nature and extent of impacts at the site had been
adequately characterized during the PSA and RI to allow for the development of RAOs and for
the evaluation of remedial alternatives for the site in an FS. Quarterly groundwater monitoring
was performed between May and November 2006 after the SRI Report was submitted.

Pre-FS Additional Investigation

The Pre-FS Additional Investigation field work was conducted in March 2008 pursuant to
discussions during a March 7, 2008 FS Scoping Meeting with the NYSDEC and New York State
Department of Health (NYSDOH) and the work plan contained in a March 24, 2008 letter from
National Grid, which was approved by the NYSDEC on April 1, 2008. The Pre-FS Additional
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Investigation was conducted to further evaluate groundwater quality (particularly in the deep
interval downgradient from and near the location of the former 6 million cf dry seal gas holder),
further evaluate the extent to which certain MGP structures (500,000 cf relief gas holder and tar
separator) were removed as part of the treatment plant upgrades in the 1970s, and further
evaluate the interaction between groundwater and surface water in the Barge Canal.

The field investigation included groundwater level measurements, NAPL monitoring, and
groundwater sampling and analysis. A review of historic documents and information was
performed to assess the extent to which the MGP structures were removed during the previous
construction. Analytical results from the additional and previous groundwater sampling and
understanding of subsurface conditions were used to calculate the mass flux of constituents from
site groundwater to the Barge Canal.

Results obtained for the Pre-FS Additional Investigation are summarized in letters from National
Grid to the NYSDEC dated April 4 and 25, 2008 (National Grid, 2008a, 2008b). As summarized
in those letters, NAPL was not found in any groundwater monitoring wells. The flux evaluation
determined that the concentrations of constituents in groundwater mixing with the Barge Canal
surface water do not exceed the Class C surface water quality standards presented in the
NYSDEC Division of Water, Technical and Operational Guidance Series document titled
“‘Ambient Water Quality Standards and Guidance Values and Groundwater Effluent Limitations”
(TOGS 1.1.1), dated June 1998 (last revised June 2004). Class C is the designation for surface
water in the Barge Canal adjacent to the site. As indicated in the document titled New York State
Water Quality 2006 (NYSDEC, January 2007), the best usage of Class C waters is fishing. Class
C waters are suitable for fish propagation and survival and for primary and secondary contact
recreation. Further information regarding the flux evaluation is presented in Subsection 1.3.4.5 of
this report. The Pre-FS Additional Investigation also concluded that the construction of Metro
STP upgrades in the 1970s would have resulted in the removal of subsurface foundations and
materials below the 500,000 cf relief gas holder and tar separator.

Based on the findings of the Pre-FS Additional Investigation, it was concluded that the site was
sufficiently characterized for the preparation of an FS. In a letter dated June 4, 2008, the

NYSDEC agreed that no further soil or groundwater investigation was needed.

Soil Vapor Investigation

The SVI field activities were implemented by ARCADIS in May 2008. The activities were
implemented in accordance with the Soil Vapor Investigation Work Plan (ARCADIS, 2008a),
which was conditionally approved by the NYSDEC on April 1, 2008. The SVI was performed to
evaluate the potential presence, concentration, and distribution of MGP-related volatile organic
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compounds (VOCs) and other non MGP-related VOCs in onsite soil vapor, and to evaluate the
potential for vapor intrusion into existing onsite buildings.

One or more VOC constituents were identified in the soil vapor samples collected at each
sampling location. Some of the VOCs identified in the soil vapor samples were unrelated to or not
necessarily related to former MGP operations. Overall, the VOC concentrations in the soil vapor
samples were relatively low, and concentrations inside the buildings (if any) would be even lower
due to attenuation mechanisms. Based on the low VOC levels in the soil vapor samples and
ongoing petroleum and solvent use necessary for normal facility operations, the Soil Vapor
Investigation Report (ARCADIS, 2008b) concluded that no further soil vapor investigation was
required. The NYSDEC and NYSDOH agreed with that conclusion in an August 22, 2008 letter to
National Grid that provided report approval.

1.3 Site Characterization/Nature and Extent of Impacts

As previously noted, the PSA/IRM Report, RI Report, SRI Report, and Pre-FS Additional
Investigation letter report summarized the results of numerous environmental investigations and
related remedial efforts (e.g., IRM) that have been conducted within the site to address certain
MGP-related impacts.

As the focus of the alternatives evaluation in this FS is on soil and groundwater, the tables and
figures provided with this report present information and data related to the soil and groundwater
investigations. Soil and groundwater sampling locations are shown on Figure 3. An analytical
sample summary, which identifies soil and groundwater samples collected as part of the
PSA/IRM, RI, SRI, and Pre-FS Additional Investigation and corresponding analyses, is included
as Table 1. Construction details for the monitoring wells are summarized in Table 2. Subsurface
intervals where NAPL, staining, sheens, or odors were encountered within the soil borings are
summarized in Table 3. Soil sampling locations and intervals exhibiting Solvay waste and
corresponding sampling intervals are identified in Table 4. Water level data is summarized in
Table 5. Field parameter measurements obtained during groundwater sampling are presented in
Table 6. Comprehensive soil and groundwater analytical results are presented in Tables 7 and 8.
Analytical results for constituents in Toxicity Characteristic Leaching Procedure (TCLP) extract
are presented in Table 9.

For sediment and surface water data and information, prior reports are incorporated by reference
in this document.

A discussion of the site geology is provided below, followed by a discussion of hydrogeology,
groundwater usage, and the nature and extent of MGP-related impacts.
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1.3.1 Geology

Subsurface investigations have identified four principle geologic units of interest to this
investigation. In order of increasing depth from the ground surface, these geologic units are
presented in Table 1-1.

Table 1-1
Generalized Geologic Column

Thickness Stratigraphic
Range (feet) Unit
2-5 Fill - The surficial unit, which varies in composition and texture

throughout the site and consists of poorly sorted clay, sand, silt, gravel,
brick, wood, ash, cobbles, and chunks of concrete. Fill was identified in
each boring completed as part of the PSA/IRM, RI, and SRI.

2-12 Solvay Process Waste (Solvay waste) — White to pink or gray in color
and consists predominantly of silt and fine sand sized material with a
chalky consistency (2 to 12 feet thick, see Table 4). Solvay waste was
also identified in each soil boring and nearly every monitoring well
boring completed at part of the PSA/IRM, RI, and SRI.

30-50 Sand Unit - Native silty fine to coarse sand gray to brown with varying
amounts of shells. The silt content increased significantly with depth.
>10 Silt/Clay Unit — In the few borings that extended through the sand unit, a

silt and clay unit was encountered below the sand. The surface of this
unit is generally encountered between 40 and >50 feet bgs. This unit
“fines” downward in that the clay content of the unit generally increases
with increased depth however the transition to an increased clay
content is variable across the site.

Based on several geotechnical borings completed as part of the mid-
1970s expansion of the Metro STP (which were generally completed to
depths of 230 feet to 270 feet bgs), the depth at which clay was first
observed (identified as “little clay” or “some clay”) was variable, and was
as shallow as 35 feet bgs at a location in the western portion of the site
(TH-314) and as deep as 130 feet bgs at a location in the eastern
portion of the site (TH-311). Boring logs for those geotechnical borings
and figures showing boring locations are included in the Subsurface
Investigation Report on Proposed Metropolitan Syracuse Sewage
Treatment Plant (Onondaga Soil Testing, Inc., 1971).

1.3.2 Hydrogeology

The major hydrologic features near the site are Onondaga Lake and the Barge Canal, which
discharges into the lake. The Barge Canal receives its flow from Onondaga Creek, which drains
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highly developed, heavily commercialized and industrialized landscapes as it passes south to
north through the city. Onondaga Creek, like the Barge Canal, is classified by the NYSDEC as a
Class C water body.

As identified during the previous investigations, saturated conditions are first encountered within
the fill or Solvay waste layer. The water-level data indicate that the water table beneath the site
generally occurs at a depth of approximately 5 to 10 feet bgs. Water levels recorded in the
shallow “S” series wells (see Table 5) and surface water elevation data from the Barge Canal
were used to construct a water table contour map for the fill/Solvay Waste unit (Figure 4) for
March 20, 2008. Water levels recorded in the “D” series wells were used to construct a water
table contour map for the sand unit (Figure 5) for March 20, 2008.

As indicated by the water table contour maps for March 20, 2008 and the contour maps
developed for the RI and SRI, the horizontal direction of groundwater flow is from the
southeastern corner of the site to the northeast and to the northwest. The flow directions diverge
along a groundwater divide that trends northwest-southeast through the site from the area of well
MW-6 to the area of well MW-22. The general horizontal hydraulic gradients calculated during the
SRI (as reported in Section 4.1.2.1 of the SRI Report) are presented in Table 1-2.

TABLE 1-2
HORIZONTAL HYDRAULIC GRADIENTS

Horizontal Hydraulic
Gradient

Hydrostratigraphic (feet/feet)
Zone To Canal To Lake

Fill/Solvay 0.016 0.005
Sand 0.01 0.005

Groundwater and surface water elevation data indicate that the Barge Canal in the vicinity of the
site acts as a gaining stream, meaning that groundwater flows from beneath the site into the
canal. Across most of the site, the elevation of the potentiometric surface for the sand unit was
generally lower than the water table, indicating a slight downward vertical component of flow
across the Solvay waste layer to the underlying sand unit. In general, the groundwater levels at
each well cluster were higher than the adjacent surface water elevation indicating a component
of groundwater flow from the fill/Solvay waste layer and upper sand unit to the Barge Canal.
Within the sand unit, an upward component of flow is indicated by the presence of an upward
vertical gradient from the deeper MW-11D, well to the shallower MW-11D well during both the
March 2003 and May 2003 monitoring events.
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1.3.3 Groundwater Usage

As indicated in the RI Report, the City of Syracuse derives its potable water supply from
Skaneateles Lake. While the sand and gravel deposits within the area are capable of producing
large well yields, high salinity and total dissolved solids (TDS) levels render groundwater derived
from these deposits unusable for human consumption. In fact, chloride concentrations identified
from sampling and analysis of deep groundwater beneath the site averaged just over 9,400 ppm
(arithmetic average) and were as high as 67,000 ppm. These values are well-above the
groundwater quality standard of 250 ppm for chloride. TDS concentrations in deep groundwater
beneath the site averaged 18,200 ppm (arithmetic average) and were as high as 71,300 ppm.
These values are well-above the 1,000 ppm upper limit for freshwater as presented in TOGS
1.1.1.

The Onondaga County Department of Health and City of Syracuse reported that there are no
known wells in the City used for potable water supply. Additionally, as indicated in the RI Report,
the City of Syracuse Office of Development, City of Syracuse City Engineer, and the Director’s
Office of the Onondaga County Planning Agency were contacted regarding any “master plan” or
“future plan” that has been prepared for the City of Syracuse or Onondaga County, which would
have included plans for groundwater development. None of the City or County offices contacted
indicated that there was such a planning document or any planned future use of groundwater.
The only documented use of groundwater has been for former industrial/lcommercial purposes.
None of these wells are now in use or were located in the immediate vicinity of the site.

1.3.4 Nature and Extent of MGP-Related Impacts

The site investigations consisted of sampling surface and subsurface soils, groundwater, and soil
vapor within onsite sampling locations and sediment and surface water from offsite locations.
This section summarizes the nature and extent of MGP-related impacts in media sampled as part
of these investigations.

1.3.4.1 Surface and Subsurface Soil

A discussion of impacted surface and subsurface soils is presented below.

Surface Soil

Surface soil samples were collected from five separate locations during the PSA/IRM activities,

including one location in the southern portion of the site (southwest of the Ammonia Removal/
Stage Il Phosphorous facility constructed in 2005) and four offsite locations southeast of the site.
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Overall, concentrations identified in the surface soil samples were less than or generally
consistent with the unrestricted use and industrial use SCOs presented in 6 NYCRR Part 375-
6.8(a) and (b), effective December 14, 2006 (hereinafter the “unrestricted use SCOs” and
“‘industrial use SCOs”).

Subsurface Soil

A total of 385 subsurface soil samples were collected from 50 soil borings, 2 test pits, 16
monitoring wells, and 14 bottom and 20 sidewall IRM verification soil sampling locations as part
of the PSA/IRM, RI, and SRI. Up to 9 soil samples from each soil boring were submitted for
laboratory analysis. Soil samples collected as part of the investigations were analyzed for
BTEX/VOCs, PAHs/SVOCs, metals, cyanide, pesticides, PCBs, and constituents in extract
generated by TCLP sample extraction. Subsurface soil samples were collected throughout the
site, but primarily focused on areas that were not covered with treatment facilities (i.e., the
eastern portion of the site [including the footprint of the Soil/Groundwater Removal IRM and the
parking lots between the Soil/Groundwater Removal IRM and Hiawatha Boulevard], the northern
portion of the site near the Barge Canal, and the western portion of the site near Onondaga Lake.
The Soil/Groundwater Removal IRM resulted in removal of soils corresponding to 65 subsurface
soil samples from 19 locations.

BTEX, PAHs (primarily naphthalene), and cyanide were detected in several of the soil samples
collected as part of the previous investigations. For purposes of evaluating the soil analytical
results, the results have been compared (in Table 7) to the unrestricted use and industrial use
soil cleanup objectives presented 6 NYCRR Part 375-6.8(a) and (b). The unrestricted use SCOs
provide a baseline for comparison of the results. The industrial use SCOs are applicable to the
site given that the current and future site use is industrial. Soils remaining at the site that exhibit
BTEX, PAHSs, or cyanide at concentrations exceeding the industrial use SCOs are primarily within
the eastern portion of the site at depths generally starting at and extending below the water table.

Sampling locations where total PAHs were identified in one or more intervals at concentrations
greater than 500 ppm (excluding intervals where soil was removed as part of the
Soil/Groundwater Removal IRM) are shown by the color-coded “dots” on Figures 6 and 7 (for
unsaturated and saturated soil, respectively). The 500 ppm total PAH value is consistent with the
SVOC “cap” value presented in 6 NYCRR Part 375-6.8(b) and the NYSDEC Technical and
Administrative Guidance Memorandum titled “Determination of Soil Cleanup Objectives and
Cleanup Levels,” HWR-94-4046, dated January 24, 1994 (TAGM 4046).
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No constituents were identified in leachate generated by TCLP sample extraction at
concentrations exceeding the regulatory limits presented in 6 NYCRR Part 371 (refer to Table 9
for TCLP sample results).

1.3.4.2 NAPL

Several of the recovered soil samples contained visual evidence of NAPL. With respect to the
presence of NAPL, the investigations provided information that can be summarized as follows:

e NAPL was observed in several soil borings and monitoring well borings, primarily located in
the eastern portion of the site. Soil at several of these soil boring/monitoring well locations
was removed during the Soil/Groundwater Removal IRM. Soil exhibiting NAPL was generally
found to the east and northeast of the Soil/Groundwater Removal IRM excavation area, near
MW-7, MW-8, and SB-50.

e For the most part, the NAPL was identified to be within thin lenses within the lower portion of
the Solvay waste layer and upper part of the sand unit (generally 8 to 28 feet bgs). At
locations where NAPL was observed in soil, such soil typically occurs below the water table.

o DNAPL was previously identified in two wells located in the eastern portion of the site (MW-
7D and MW-8D). The DNAPL measured in these wells was approximately 1.6 to 1.9 feet
thick. Monitoring well MW-7D was damaged during the Soil/Groundwater Removal IRM and
replaced during the Supplemental RI. DNAPL was not encountered in the MW-7D
replacement well in the 9 monitoring events completed since the well was installed. DNAPL
was removed from well MW-8D in May 2006 and was not encountered in the well in the 5
monitoring events thereafter.

Sampling locations where NAPL has been observed in unsaturated and saturated soil at the site
(excluding soil removed as part of the Soil/Groundwater Removal IRM) are indicated by the
“orange dots” on Figures 6 and 7, respectively.

NAPL was not observed in any of the borings between the IRM excavation area and monitoring
wells along the Barge Canal, and the maximum total PAH concentrations in soil samples
collected from these borings, with one exception, ranged only from 2.1 ppm to 9.9 ppm (total
PAHs were identified in one sample at a concentration of 29 ppm). This information indicates that
there is no apparent “source” material between the excavation and the wells.

NAPL was not observed in any of the borings in the western portion of the former MGP site near
the former 6 million cf holder, the 500,000 cf relief holder, and the tar separators, and the
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maximum total PAH concentrations identified in soil samples collected from these borings ranged
only from 0.58 ppm to 2.5 ppm. Extensive soil removal was performed in the area of these former
structures in the 1970s expansion to the treatment plant. This information supports that there is
no apparent “source” material near these former structures.

1.3.4.3 Dissolved Constituents in Groundwater

Part of the investigations involved the installation and sampling of monitoring wells throughout the
site between March 1998 and March 2008. These activities were performed to assess the nature
and extent of MGP-related impacts to water quality. A total of 64 permanent groundwater
monitoring wells (in 30 clusters) were installed during the PSA/IRM, RI, and SRI activities. This
includes 30 shallow wells, 30 deep wells, and 4 till wells. Both onsite and offsite wells were
installed, with a total of 31 wells located onsite and 33 offsite wells located along the Barge Canal
and Onondaga Lake. Several rounds of groundwater sampling have been performed at the
permanent wells, starting with an initial event in March 1998 and continuing with events in May
1998, October/November 2000, February 2002, March/April 2003, 4 quarterly events in 2006,
and one event in March 2008. The samples have been analyzed for MGP-related and non-MGP-
related constituents and certain biogeochemical parameters.

Laboratory analytical results for the groundwater samples collected to date, including
comparisons to the groundwater quality standards/guidance values presented in TOGS 1.1.1, are
presented in Table 8. A summary of the groundwater analytical results obtained to date for
BTEX, PAHSs, and cyanide -- at levels that exceed the groundwater quality standards/guidance
values -- is shown on Figure 8. Findings of the groundwater sampling for BTEX, PAHSs, and
cyanide are presented below, followed by findings of the groundwater sampling for
biogeochemical parameters.

Assessment of Groundwater Analytical Results for BTEX, PAHs, and Cyanide

As indicated by the groundwater analytical results, BTEX, PAHs, and cyanide have been
identified in a number of wells at concentrations exceeding the groundwater quality standards/
guidance values. Findings of the groundwater sampling and analysis for these constituents are
summarized below.

e Within the shallow groundwater (within the fill/Solvay unit), the highest BTEX, PAH, and

cyanide concentrations are generally in the northeastern portion of the site, near MW-11S,
MW-12S, MW-23S, and MW-24S.
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e The highest BTEX, PAH, and cyanide concentrations overall were identified in the sand unit
beneath the Solvay waste layer at certain wells in the eastern portion of the site (at wells
MW-7D and MW-8D). BTEX and PAHs were either not detected or were identified at lower
concentrations in deeper wells (greater than 50 feet) within the sand unit.

While there are a number of locations where groundwater contains BTEX, PAHs (primarily
naphthalene), or cyanide at concentrations exceeding groundwater quality standards/guidance
values, the concentrations are generally not more than an order or two of magnitude greater than
the standards/guidance values. Data for the most recent sampling events at the shallow and
deep wells in this area are summarized below.

Groundwater Analytical Results for Shallow Wells:

e At locations where BTEX were identified at concentrations exceeding standards, the
concentrations were generally no more than approximately 20 to 30 ppb, with a few minor
exceptions:

- In the northeast corner of the site, xylenes were identified at concentrations of 74 ppb,
110 ppb, and 120 ppb at MW-32S, MW-11S, and MW-23S, respectively; and benzene
was identified at a concentration of 970 ppb at MW-32S.

- In the northwest corner of the site, xylenes were identified at a concentration of 1,000
ppb at MW-27S.

For reference, the groundwater quality standard for benzene is 1 ppb and for the
remaining BTEX constituents is 5 ppb.

¢ Naphthalene was identified at concentrations of no more than 50 ppb (vs. a guidance value
of 10 ppb), with a few minor exceptions: it was identified in the northeast portion of the site
at 160 ppb, 460 ppb, and 730 ppb (MW-24S, MW-11S, and MW-23S, respectively) and in
the northwest portion of the site at 1,000 ppb (MW-27S).

e Cyanide was identified at concentrations exceeding the 200 ppb groundwater quality

standard at only a few locations — each in the northeast portion of the site — with a
maximum of just over 1,000 ppb.
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Groundwater Analytical Results for Deep Wells in the Sand Unit:

e BTEX concentrations in the deep wells were generally between approximately 20 and 200
ppb, except for the following:

- In the northeast corner of the site, benzene was identified at concentrations of 340
ppb, 630 ppb, and 970 ppb at MW-11D, MW-12D, and MW-32D, respectively; and
xylenes were identified at concentrations of 410 and 1,300 ppb at MW-31D and MW-
8D, respectively.

- In the northwest area of the site, benzene was identified at concentrations of 660 and
1,200 ppb at MW-19D and MW-27D, respectively; and xylenes were identified at a
concentration of 590 ppb at MW-3D.

e Naphthalene concentrations were generally less than or near the 10 ppb groundwater
guidance value, except at: (1) the line of wells along the eastern property boundary starting
with MW-23D to the north and continuing south to MW-6D (with concentrations between
360 ppb and 4,500 ppb, with one value outside this range at 13,000 ppb); and (2) two wells
in the northwestern area of the site (MW-3D and MW-22D, with concentrations of 1,400
ppb and 380 ppb, respectively).

e Cyanide was identified at concentrations exceeding the 200 ppb groundwater quality
standard at only three locations — each in the northeastern portion of the site (MW-7D,
MW-8D, and MW-31D), with a maximum of 550 ppb.

Groundwater impacts in the eastern portion of the site are attributed to soils in the area that
contain NAPL and elevated concentrations of MGP-related constituents. Groundwater impacts
between the IRM excavation area and the Barge Canal are residual and attributed to a source
that was removed by the aggressive and intensive soil and groundwater removal program.
Groundwater impacts in the area of the former holders and tar separators are attributed to limited
residually-impacted soils that may remain following the extensive soil removal performed as part
of the 1970’s treatment plant expansion.

The existing analytical data for well clusters MW-13S/13D and MW-14S/14D along the edge of
Onondaga Lake provide evidence that groundwater containing constituents at concentrations
exceeding standards/guidance values has not migrated westward to the lake. PAHs were
identified in the third well cluster along the edge of the lake (MW-15S/15D) at concentrations
slightly greater than standards/guidance values, but the concentrations were qualified as
“estimated” because they were less than the laboratory reporting limit. The absence of PAHs in
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well clusters MW-1S/1D and MW-33S/33D, which are located across the railroad tracks and
upgradient from MW-15S/15D, supports that the low, estimated levels of PAHs at MW-15S/15D
are not likely related to the former MGP.

Assessment of Groundwater Analytical Results for Biogeochemical Parameters

Assessment of the biogeochemical data obtained as part of the RI identified reducing conditions,
which are a strong indicator of microbial activity in the site subsurface. The data collected and
evaluated included: (1) laboratory analytical results for nitrate, nitrite, sulfate, sulfide, methane,
total and dissolved iron, total and dissolved manganese, potassium, chloride, and sodium; and
(2) field parameter measurements for dissolved oxygen, oxidation-reduction potential, specific
conductance, and pH. The biogeochemical data assessment considered terminal electron
accepting processes, including oxygen reduction, denitrification (nitrate reduction), iron and
manganese reduction, sulfate reduction, and methanogenesis (carbon dioxide reduction). The
microbial utilization of electron acceptors other than oxygen provides evidence that the naturally
occurring microbial communities in the site subsurface are active enough to create reducing
conditions.

In general, nitrate, iron, and manganese reduction generally occur in mildly reducing
environments, and sulfate reduction and methanogenesis occur in more strongly reducing
environments. The greatest evidence of microbial activity is in the deeper water-bearing unit
beneath the site (the sand unit), where data show that both sulfate reduction and
methanogenesis is occurring. There is also evidence of microbial activity in the shallow water-
bearing unit beneath the site (fill/'Solvay waste). The data show that nitrate, iron, and manganese
reduction is occurring in the fill/Solvay waste, but there is little or no sulfate reduction or
methanogensis in the unit.

Field measurements of pH in shallow and deep groundwater have generally been between 7 and
10, but have been greater than 10 at certain wells. The pH range for most bacteria is from 6 to 9,
but there are bacteria that can tolerate pH of 10 (Atlas, 1984). For instance, a diverse group of
heterotrophic bacteria were identified at pH of 10.5 during an investigation of microbial diversity in
groundwater in deep artesian wells (Stevens, et.al., 1992). Although the pH has been elevated
above the ‘optimal range’ for microbial degradation at several shallow and deep wells at this site,
it is still within a range where natural processes can occur to degrade MGP-related compounds
at a majority of locations (and can be neutralized to create an optimal environment for microbial
degradation, if needed).
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1.3.4.4 Sediment

As part of the PSA/IRM field investigation, sediment samples were collected from 7 offsite near-
shore sampling locations in Onondaga Lake, west of the site. Chemicals detected in the
PSA/IRM sediment samples collected from Onondaga Lake included PAHSs, dichloro-benzenes,
and certain metals that were not detected in groundwater samples collected from monitoring
wells along Onondaga Lake or at the site. The comparison of sediment and groundwater
analytical data supports that groundwater beneath the site has not impacted lake sediment and
that impacts in lake sediment are non-MGP related.

As previously mentioned, sediment samples were collected by USACE in 1994 from several
sampling locations in the Barge Canal. Organic compounds, metals, and total petroleum
hydrocarbons were identified at each sediment sampling location. The concentrations and
distribution of chemical constituents identified in the USACE sediment samples were typical of
upstream/background conditions. Based on these findings, the NYSDEC did not require
sediment sampling in the Barge Canal as part of the MGP site investigations. Work activities
performed and results obtained for the sediment sampling are summarized in the report titled
Final Data Report, Sediment Sampling and Testing, Onondaga Lake Inlet (Barge Canal Terminal
Area), Syracuse, New York, prepared by Acres International on behalf of USACE, dated January
1995 (USACE, 1995). Further assessment of the sediment analytical results and a determination
that the sediments were suitable for placement in a confined disposal facility (CDF) are presented
in the Finding of No Significant Impact and Environmental Assessment (USACE, 1996). The CDF
selected by the USACE for the sediment disposal was a strip of land located adjacent to the
Barge Canal, immediately east of Hiawatha Boulevard, and had previously been used for
sediment disposal.

1.3.4.5 Surface Water

A mass flux evaluation was performed as part of the Pre-FS Additional Investigation to determine
the flux of constituents of interest from groundwater beneath the former MGP site to the Barge
Canal surface water. The evaluation was performed using: (1) existing groundwater analytical
data; (2) hydraulic conductivity test data and other geologic/hydrogeologic data and information
from the RI and SRI; and (3) streamflow data from the United States Geologic Survey (USGS).
As part of the evaluation, mixing concentrations for BTEX, naphthalene, and cyanide were
calculated and compared to the Class C surface water quality standards/guidance values
presented in TOGS 1.1.1. Details of the mass flux evaluation are presented in an April 25, 2008
letter from National Grid to the NYSDEC. Based on the evaluation, the mixing concentrations
calculated for each constituent of interest do not exceed the respective Class C surface water
quality standards/guidance values.
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1.3.4.6 Soil Vapor

As indicated in Subsection 1.2.3, concentrations of VOCs identified in soil vapor at the site were
low. The data and information obtained as part of the SVI indicated that the potential for a vapor
intrusion is low. The NYSDEC agreed that no further soil vapor investigation was required for this
industrial site.

1.3.5 Baseline Human Health Risk Assessment

The baseline HHRA was completed to assess potential current and future risks to human health
associated with chemicals at the site. The baseline HHRA environmental media of interest
included subsurface soil, groundwater, and (even though unrelated to the site) near-shore
sediment in Onondaga Lake.

The HHRA determined that potential human receptors that could be exposed to constituents of
interest included future construction workers and utility workers. All predicted non-cancer hazards
and cancer risks for construction and utility workers, based on exposure to subsurface soil and
groundwater, were acceptable. As mentioned earlier in this report, there are no active users of
groundwater at or in the vicinity of the site. All predicted non-cancer hazards and cancer risks for
waders, based on exposure to sediment in Onondaga Lake, were acceptable. For further details
related to the HHRA, refer to Section 8 of the NYSDEC-approved Remedial Investigation Report
(ARCADIS, 2003).

1.3.6 Screening-Level Ecological Risk Assessment

The SLERA was completed to evaluate whether ecological receptors would potentially be at risk
from exposure to chemicals in environmental media. The environmental media of interest for the
SLERA included sediment, surface soil, subsurface soil, and groundwater.

The SLERA determined that the site offers no ecologically relevant habitat for fish and wildlife. In
addition, no rare, threatened, and endangered species have been documented on or near the
site. It was determined that ecological hazards were not associated with onsite soils or
groundwater due to the absence of suitable terrestrial habitat and any complete pathways of
exposure. It was also determined that PAHs and metals in sediment (although unrelated to the
site) potentially pose low to moderate ecological hazards. For further details related to the
SLERA, refer to Section 8 of the NYSDEC-approved Remedial Investigation Report (ARCADIS,
2003).
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2. lIdentification of Standards, Criteria and Guidelines (SCGs)
2.1 General

One component involved in identifying, evaluating, and selecting remedial alternatives is a review
of standards, criteria, and guidelines (SCGs) that may be applicable to the site and/or
contemplated remedial alternatives. Understanding federal, state, and local SCGs assists in
identifying remedial objectives for the site, the type of remedial alternatives that may be
appropriate, and the scope and extent to which each retained alternative would be designed and
implemented.

The SCGs that have been identified for the project are presented in this section.
2.1.1 Definition of SCGs

“Standards and criteria” are cleanup standards, standards of control, and other substantive
environmental requirements, criteria, or limitations promulgated under federal or state law that
specifically address a hazardous substance, pollutant, contaminant, remedial action, location or
other circumstance.

“Guidelines” are non-promulgated criteria, advisories and/or guidance that are not legal
requirements and do not have the same status as “standards and criteria”’; however, remedial
alternatives should consider guidance documents that, based on professional judgment, may be
applicable to the project.

It is important to consider SCGs in the FS Report. Doing so allows for the development of each
alternative to a reasonably accurate level of detail and provides for a common basis for
comparison among alternatives.

2.1.2 Types of SCGs

SCGs have been categorized into the following classifications:

e Chemical-Specific SCGs — These SCGs are typically health- or risk-based numerical values

that establish allowable concentrations for constituents associated with the impacted media
(soil, groundwater, etc.).
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e Action-Specific SCGs — These SCGs are typically technology- or activity-based requirements
related to the performance of remediation activities. These types of SCGs typically influence
the implementation aspects of a given alternative.

e Location-Specific SCGs — These SCGs include regulations related to activities conducted in
floodplains, wetlands, and navigable waters. Location-specific SCGs also include local
requirements such as noise mitigation requirements, building permit conditions for
permanent or semi-permanent facilities constructed during the remedial activities (if any),
sewer discharge requirements, street closing policy, etc.

The SCGs identified for the site are presented in Table 10 and summarized below.
2.2 SCGs

Site-specific SCGs are presented below.

2.2.1 Chemical-Specific SCGs

Because the existing and anticipated future use of this site is industrial, the industrial use SCOs
presented in 6 NYCRR Part 375-6.8(b) are applicable for chemical constituents in soil at the site.

Although groundwater in the area of the site is not currently, and will not likely in the future, be
used as a potable water supply or salt production, it is subject to the Class GA Groundwater
Standards defined in 6 NYCRR Parts 700-705. In the area of the site, there are fresh and saline
groundwaters. Fresh groundwater is defined in 6 NYCRR Part 700 as having a chloride
concentration equal to or less than 250 ppm or TDS concentration equal to or less than 1,000
ppm. Groundwaters with higher chloride and TDS concentrations are defined as saline
groundwaters. Through naturally occurring conditions, the deep groundwater in the area of the
site meets NYSDEC'’s definition of saline groundwaters, with average chloride and TDS
concentrations of just over 9,400 ppm and 18,200 ppm, respectively (see Section 1.3.3 and
Table 8).

Fresh groundwaters are classified by NYSDEC as Class GA. NYSDEC standards for Class GA
groundwaters identify acceptable levels of constituents in fresh groundwater based on potable
use. The Class GA groundwater standards are presented in TOGS 1.1.1, which also provides a
compilation of guidance values for use where there are no standards.

Saline groundwaters are defined as Class GSA, with best usage defined (NYCRR Part 701.16)
as a source of potable mineral waters, or conversion to fresh potable waters, or as a raw material
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for the manufacture of sodium chloride or its derivatives or similar products. NYSDEC also
defines another type of saline groundwaters, Class GSB, which are saline groundwaters that
have chloride concentrations in excess of 1,000 ppm or TDS in excess of 2,000 ppm and their
best use is as a receiving water for disposal of wastes. The average chloride and TDS
concentrations in the deep groundwater meet the definition of a Class GSB saline groundwater.
However, this classification shall not be assigned to any groundwaters of the State, unless a
determination is made by the commissioner (6 NYCRR Part 701.18). There are no specific
chemical standards for GSA or GSB groundwaters identified in TOGS 1.1.1. For the purposes of
this FS, Class GA fresh water standards and guidance values for potable use are conservatively
applied to the saline groundwater, which is not suitable for human consumption or likely to be
used in the future for salt production.

Another set of chemical-specific SCGs that potentially apply to site soil if the soil is to be
excavated (and then considered under the Resource Conservation and Recovery Act [RCRA] to
be a “waste” that is generated) are the RCRA-regulated levels for TCLP constituents, as outlined
in Title 40 of the Code of Federal Regulations (40 CFR) Part 261 and 6 NYCRR Part 371. The
TCLP constituent levels are a set of numerical criteria at which solid waste subject to disposition
is considered a hazardous waste by the characteristic of toxicity. In addition, the hazardous
characteristics of ignitability, reactivity, and corrosivity also may apply depending on the results of
waste characterization activities. Based on the TCLP soil sampling performed as part of the
previous investigations at the site, constituents have not been identified at concentrations
exceeding the TCLP constituent levels in leachate generated by TCLP sample extraction. Based
on that data, soil removed as part of the Soil/Groundwater Removal IRM was transported for
offsite disposal as a nonhazardous waste and, if additional soil were to be removed in the future,
the data support that it also would be transported for offsite disposal as a nonhazardous waste.

2.2.2 Action-Specific SCGs

Action-specific SCGs include topics such as general health and safety requirements and
handling and disposing of hazardous waste (including permitting, manifesting, transportation and
disposal, and treatment and disposal facility operations).

Remedial actions conducted within the site would need to comply with applicable requirements
established by the Occupational Safety and Health Administration (OSHA). General industry
standards, which specify training requirements for workers involved with hazardous waste
operations and time-weighted average concentrations for worker exposure to various
compounds, are outlined under OSHA (29 CFR 1910). The types of safety equipment and
procedures to be followed during site remediation are specified under 29 CFR 1926, and
recordkeeping and reporting-related regulations are outlined under 29 CFR 1904. Trenching and
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excavation requirements are outlined under 29 CFR 1926 (Parts 650-652). In addition to the
requirements outlined under OSHA, the preparedness and prevention procedures, contingency
plan, and emergency procedures outlined under RCRA (40 CFR 264) are potentially relevant and
appropriate to those remedial alternatives that include the generation, treatment, or storing
hazardous wastes.

Another set of action-specific SCGs are land disposal restrictions (LDRs), which regulate land
disposal of hazardous wastes. The LDRs are applicable to alternatives involving the disposal of
hazardous waste (if any). Because MGP wastes resulted from historical operations that ended
before the passage of RCRA, MGP-impacted material is only considered a hazardous waste in
New York if it is removed (generated) and it exhibits a characteristic of a hazardous waste.
However, if the MGP-impacted material only exhibits the hazardous characteristic of toxicity for
benzene (D018), it is conditionally exempt from the hazardous waste management requirements
(6 NYCRR Parts 370-374 and 376) when destined for thermal treatment in accordance with the
requirements set forth in NYSDEC’s TAGM 4061 titled, “Management of Coal Tar Waste and
Coal Tar Contaminated Soils and Sediment from Former Manufactured Gas Plants” (NYSDEC,
2002b). If MGP-related hazardous wastes are destined for land disposal in New York, the state
hazardous waste regulations apply, including LDRs and alternative LDR treatment standards for
hazardous waste soil.

The LDR for hazardous waste soils is a 90% reduction in constituent concentration capped at 10
times the Universal Treatment Standards (10xUTS). This means that if concentrations of
constituents in excavated soil exceed 10xUTS, the soil would have to be treated to reduce
constituent concentrations to below 10xUTS prior to land disposal. Under the Phase 1V, Part 2
regulations promulgated by the USEPA in 1998, characteristically hazardous MGP-impacted soll
may be rendered non-hazardous after generation at the remediation site by mixing the soil with
clean materials to render the impacted soil amenable to treatment and to reduce concentrations
of the chemical constituents in soil to less than the hazardous characteristic(s). Following mixing,
the soil would no longer be considered a hazardous waste, but would still have to meet the LDR
requirements.

The United States Department of Transportation (USDOT) and New York State rules for the
transport of hazardous materials are provided under 49 CFR Parts 107 and 171.1 through
172,558 and 6 NYCRR 372.3. These rules include procedures for packaging, labeling,
manifesting, and transporting of hazardous materials and would potentially be applicable to the
transport of hazardous materials under any remedial alternative. New York State requirements
for waste transporter permits are included in 6 NYCRR Part 364, along with standards for the
collection, transport, and delivery of regulated wastes within New York. The transport of waste
materials offsite would need to be properly permitted.
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Based on the TCLP data generated by the previous investigations (as previously discussed), it is
unlikely that additional soil removed from the site would exhibit the hazardous characteristic of
toxicity. Therefore, the action-specific SCGs related to hazardous waste management (LDRs/
UTSs, USDOT transportation requirements, etc.) would not be applicable.

2.2.3 Location-Specific SCGs

Location-specific SCGs include local requirements such as building permit conditions for
permanent or semi-permanent facilities constructed during the remedial activities (if any), and
influent requirements of the STP if water is to be treated at the site and discharged to the STP.
Location-specific SCGs also generally include floodplain and wetland regulations, restrictions
promulgated under the National Historic Preservation Act, Endangered Species Act, and other
federal acts. However, as indicated by the SLERA performed as part of the RI (refer to the
Remedial Investigation Report [ARCADIS, 2003] for details), a review of NYSDEC Freshwater
Wetlands Maps and National Wetland Inventory Maps and a field reconnaissance during the RI
confirmed the absence of wetlands within the site boundaries. In addition, the SLERA indicated
that rare, threatened, and endangered species have not been documented on or near the site.
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3. Remedial Action Objectives

This section presents the RAOs that have been developed for the site. Based on considerations
specific to the site (e.g., detected constituents, site use, and potential exposure pathways), RAOs
are identified to maintain and/or achieve conditions that are protective of public health and the
environment. The RAOs that have been developed for the site are consistent with the remedy
selection process described in 6 NYCRR Part 375 and guidance presented in the documents
titled Guidance for Conducting Remedial Investigations and Feasibility Studies under CERCLA
(CERCLA Interim Final 1988) and Draft DER-10 Technical Guidance for Site Investigation and
Remediation (DER-10 2002). The RAOs are based on the results of the completed
investigations, the SCGs presented in Section 2 of this FS Report, and the conclusions drawn
from the baseline HHRA and SLERA. The RAOs were used to identify the remedial alternatives
presented in Section 4 of this FS Report. The RAOs developed for the site are presented in the
following table, and further discussed in the text that follows the table.

TABLE 3-1
REMEDIAL ACTION OBJECTIVES

Constituents/
Materials of
Media Concern Remedial Action Objectives

RAOs for Public Health Protection:

- Prevent ingestion/direct contact with impacted
subsurface soil.

BTEX - Prevent inhalation of or exposure of persons to

Soil PAHs constituents volatilizing from soil.

NAPL RAO for Environmental Protection:

- Prevent the migration of chemical constituents that
would result in exceedances of groundwater or
surface water quality standards.

RAOs for Public Health Protection:

- Prevent ingestion of groundwater with constituent levels
exceeding Class GA water quality standards.

- Prevent contact with, or inhalation of, volatiles
from impacted groundwater.

BTEX RAO for Environmental Protection:

Groundwater PAHs - Restore the groundwater aquifer to pre-

Cyanide disposal/pre-release conditions, to the extent
practicable.

- Prevent offsite migration of groundwater
containing MGP-related constituents at
concentrations exceeding Class GA water
guality standards, to the extent practicable.
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Based on the reconnaissance and sampling performed as part of the Soil Vapor Investigation,
which identified ongoing petroleum and solvent use inside the Main Building Complex and
County Maintenance Building and a low potential for soil vapor intrusion, an RAO is not needed
for soil vapor.

The subsections below describe the development of the RAOs identified for the site.
3.1.1 Soil

The majority of the former MGP site is covered by wastewater treatment facilities, buildings,
driveways, paved parking lots, concrete sidewalks, landscaping, and mowed lawn, with no
exposed surface soil. Accordingly, RAOs specific to surface soil are not required.

Based on the findings of the HHRA, potential direct contact with subsurface soil is likely to occur
only during construction/excavation activities (including utility work). Inhalation of or exposure to
constituents volatilizing from soil could occur during such activities. The HHRA indicated that
predicted non-cancer hazards and cancer risks for construction and utility workers, based on
exposure to subsurface soil, were acceptable. Although predicted risks were determined to be
acceptable, two RAOs have been developed for subsurface soil to reduce potential exposures
from direct contact and inhalation.

An RAO was also developed for subsurface soil to be protective of the environment. This third
RAO focuses on the potential for MGP-related constituents in soil to adversely affect
groundwater at the site. This RAO considers the potential for MGP-related constituents to serve
as a “source” of impacts to groundwater. The development of remedial alternatives to address
this RAO (Section 4) considers existing groundwater data and current/future potential exposure
pathways.

3.1.2 Groundwater

The first RAO for groundwater considers potential ingestion of constituents in groundwater at
concentrations exceeding groundwater quality standards. This pathway is already limited
because groundwater is not currently used for potable purposes at or in the vicinity of the site
(the area is supplied by public water). As previously mentioned, high salinity and TDS levels
render the groundwater unusable for human consumption. In addition, existing provisions in
place in Title 10, Part 5 of the New York State Sanitary Code (10 NYCRR Part 5-1.31) restrict the
use of groundwater when public water is available.
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The second RAO for groundwater addresses potential contact with or inhalation of constituents
or NAPL in groundwater. As mentioned in Section 1, groundwater at the site is relatively shallow
at approximately 5 to 10 feet bgs. As a result, there is a potential for human exposure to
impacted groundwater via direct contact or inhalation of volatiles during construction/excavation
work and operation and maintenance of a treatment system. This potential exposure pathway
could be mitigated by using properly trained personnel and personal protective equipment. The
remedial alternatives evaluated in Section 5 of this report also address this RAO via the
establishment of institutional controls.

The third RAO for groundwater is for environmental protection and focuses on restoring
groundwater to pre-disposal/pre-release conditions, to the extent practicable, by decreasing (to
the extent practical) the extent or magnitude of constituents and NAPL in soil. In doing so, it is
expected that overall groundwater conditions would improve and the concentrations of
constituents in groundwater would be reduced.

The fourth RAO for groundwater addresses offsite migration of groundwater that contains MGP-
related constituents at concentrations exceeding the Class GA water quality standards/guidance
values. The development of groundwater remedial measures to address this RAO focuses on
groundwater flowing toward the Barge Canal. Although the mass flux evaluation performed as
part of the Pre-FS Additional Investigation indicated that constituent concentrations in
groundwater currently flowing from the site toward the Barge Canal do not result in exceedances
of Class C surface water quality standards/guidance values, measures will be considered that
would prevent, to the extent practicable, groundwater flowing from the site from containing MGP-
related constituents at concentrations exceeding Class GA levels.
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4. Identification and Screening of Technologies and Development of
Remedial Alternatives

This section identifies remedial alternatives to achieve the RAOs described in Section 3.1. As an
initial step, general response actions (GRAs) are identified to address impacted soil and
groundwater. GRAs are medium-specific and describe actions that will satisfy the RAOs, and
may include various actions such as treatment, containment, institutional controls, excavation, or
any combination of such actions. From the GRAs, potential remedial technology types and
process options are identified and screened to determine those that are the most appropriate for
the site. Technologies/process options that are retained following the screening are used to
develop remedial alternatives. Detailed evaluations of these remedial alternatives are presented
in Section 5.

According to the USEPA’s Guidance for Conducting Remedial Investigations and Feasibility
Studies Under CERCLA (USEPA, 1988a), the term “technology type” refers to general categories
of technologies while “technology process options” refers to specific processes within each
technology type. For each GRA identified, a series of technology types and associated process
options has been assembled. In accordance with the USEPA’s guidance document, each
technology type and associated processes are briefly described and evaluated against
preliminary and secondary screening criteria. This approach was used to determine if the
application of a particular technology type or process option is applicable given the site-specific
conditions for remediation of the impacted media. Based on this screening, remedial technology
types and process options were eliminated or retained and subsequently combined into potential
remedial alternatives for further, more detailed evaluation. This approach is consistent with the
screening and selection process provided in the NYSDEC’s TAGM 4030, Selection of Remedial
Actions at Inactive Hazardous Waste Sites (NYSDEC, 1990).

The NYSDEC Division of Environmental Remediation’s (DER’s) Presumptive/Proven Remedial
Technologies (DER-15) allows for use of industry experience related to remedial cleanups to
focus the evaluation of technologies to those that have been proven to be both feasible and cost-
effective for specific site types or constituents. The objective of DER-15 is to use experience
gained at remediation sites and scientific and engineering evaluation of performance data to
make remedy selection quicker and consistent. In addition, known future use of the former MGP
property by Metro STP was considered during the screening process.

4.1 General Response Actions

Based on the RAOs identified in Section 3.1, the following site-specific GRAs were established
for subsurface soil and groundwater at the site:
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e No Further Action

e Institutional Controls

e In-Situ Containment/Controls

e In-Situ Treatment

e Removal

e Ex-Situ Onsite Treatment

e Offsite Treatment and/or Disposal

Within each of these GRAs, remedial technology types were identified for each impacted medium
(soil and groundwater) as described below. A No Further Action GRA has been included and
retained throughout the screening evaluation as required by USEPA and NCP guidance.

4.2 ldentification of Remedial Technologies

Remedial technologies potentially applicable for achieving the RAOs for the site were identified
through a variety of sources including vendor information, engineering experience and review of

available literature, including the following documents:

e NYSDEC TAGM 4030, titled “Selection of Remedial Actions at Inactive Hazardous Waste
Sites” (NYSDEC, 1990).

e Guidance for Conducting Remedial Investigations and Feasibility Studies Under CERCLA
(Interim Final) (USEPA, 1988a).

e Technology Screening Guide for Treatment of CERCLA Soils and Sludges (USEPA, 1988Db).

e Technology Briefs — Data Requirements for Selecting Remedial Action Technologies,
(USEPA, various dates).

e Remediation Technologies Screening Matrix and Reference Guide (USEPA and United
States Air Force [USAF], 1993).

e Management of Manufactured Gas Plant Sites (Gas Research Institute, 1996).
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4.3 Screening of Remedial Technologies

The following subsections summarize the preliminary and secondary screening evaluations for
the identified remedial technologies.

4.3.1 Preliminary Screening

Preliminary screening focuses the number of potentially applicable technology types on the basis
of technical implementability and effectiveness (long- and short-term). Technical implementability
was evaluated using site characterization information collected during the site investigations,
including the types and concentrations of impacts and subsurface conditions, to screen out
technology types and process options that could not effectively be implemented at the site. The
general effectiveness of a technology is measured by its ability to meet the established RAOs.

4.3.1.1 Surface Soil

As presented in Section 1.3.5, complete exposure pathways do not exist for human exposure to
surface soil. RAOs, therefore, were developed to reflect potential exposure to subsurface soil
containing MGP-related constituents. Maintaining the existing surface cover material at the
former MGP property would achieve these RAOs and therefore will be retained throughout the
screening process and included in each alternative. Screening of additional technology types and
process options for surface soil is therefore not necessary.

4.3.1.2 Subsurface Soil

The following remedial technologies were identified to address the GRAs identified for
subsurface soil:

e No Further Action — No additional active remedial measures would be implemented to
address the subsurface soils.

e Institutional Controls — Remedial technologies associated with this GRA consist of non-
intrusive administrative controls focused on minimizing contact with impacted subsurface soil.

e In-Situ Containment/Controls — Remedial technologies associated with this GRA include
addressing the mobility and/or exposure to impacted subsurface soil without physical
removal from the ground surface. Remedial technology types evaluated under the
preliminary screening process consisted of surface control, capping, and containment.
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e In-Situ Treatment — Remedial technologies associated with this GRA involve treating
impacted subsurface soil without physical removal. Remedial technology types evaluated for
the site included immobilization, chemical treatment, and biological treatment.

e Removal — Technologies associated with this GRA involve removal of impacted subsurface
soil from the ground.

e Ex-Situ Onsite Treatment — Remedial technology types associated with this GRA consider
the treatment of materials after they have been removed from the ground. Ex-situ onsite
treatment technologies evaluated under the preliminary screening evaluation consist of
immobilization, extraction (thermal desorption), and thermal destruction.

o Offsite Treatment and/or Disposal — Remedial technology types associated with this GRA
consider the offsite treatment of impacted subsurface soil following removal from the ground.
These remedial treatment technologies consisted of recycle/reuse, extraction (thermal
desorption) and disposal.

4.3.1.3 Groundwater

The following remedial technologies were identified to address the GRAs identified for
groundwater:

e No Further Action — No additional active remedial measures would be implemented to
address groundwater.

¢ Institutional Controls — Remedial technology types associated with this GRA generally
consist of non-intrusive administrative controls focused on minimizing contact or use of the
groundwater. Institutional controls evaluated under the preliminary screening consisted of
groundwater use restrictions in the form of governmental and/or proprietary controls,
enforcement and/or permit controls.

e Monitored Natural Attenuation — Remedial technology types associated with this GRA involve
monitoring to evaluate the extent to which constituents in groundwater are being degraded
by microbial activity in the site subsurface.

¢ In-Situ Containment/Controls — Remedial technology types associated with this GRA involve
addressing constituents in groundwater without physically extracting the groundwater.
Remedial technology types evaluated under the preliminary screening process consisted of
hydraulic control and physical containment.
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e In-Situ Treatment — Remedial technology types associated with this GRA involve treating
constituents in groundwater without physically extracting the groundwater. Remedial
technology types evaluated included biological treatment, chemical treatment, and extraction
(i.e., in-situ stripping).

e Removal — Remedial technology types associated with this GRA consider removal of
groundwater for treatment. The technology type evaluated under the preliminary screening
process was groundwater extraction.

e Ex-Situ Onsite Treatment — Remedial technology types associated with this GRA consider
the treatment of groundwater after it has been removed. Ex-situ onsite remedial treatment
technologies evaluated to address the extracted groundwater under the preliminary
screening evaluation consisted of chemical treatment and physical treatment.

o Offsite Treatment and/or Disposal — Remedial technology types associated with this GRA
consider the offsite treatment and disposal of site groundwater that has been removed.
Technology process options evaluated to address groundwater consisted of discharge to the
Metro STP and discharge to a commercially operated treatment facility.

4.3.2 Secondary Screening

To advance the alternatives development process, process options for subsurface soil and
groundwater were subject to a secondary screening. The objective of the secondary screening
was to identify, when possible, one process option to represent each technology type and for
comparison to the following secondary screening criteria:

o Effectiveness — This criterion is used to evaluate each process option in terms of:

— Effectiveness at reducing the toxicity, mobility, and/or volume of chemical constituents in
the impacted medium.

— Impacts to human health and the environment during the construction and
implementation phase.

— Reliability with respect to the nature and extent of impacts and conditions at the site.
e Implementability — This criterion encompasses both the technical and administrative

feasibility of implementing a process option. Because technical implementability was used
during the preliminary screening, this subsequent, more detailed evaluation places more
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emphasis on the institutional aspects of implementability (e.g., the ability to obtain necessary
permits for offsite actions, the availability of treatment, storage, and disposal services, etc.).
This criterion also evaluates the ability to construct the process option, and availability of
specific equipment and technical specialists to design, implement and operate and maintain
the equipment.

e Relative Cost — This criterion evaluates the overall cost required to implement the remedial
technology. As a screening tool, relative capital and operation and maintenance (O&M) costs
are used rather than detailed cost estimates. For each technology process option, relative
costs are presented as low, moderate, or high, and made on the basis of engineering
judgment and industry experience.

The results of the secondary screening of technology types and process options are presented in
the subsections below.

4.3.2.1 Subsurface Soil

This section identifies the remedial technology types and process options that were retained for
subsurface soil for further evaluation.

No Further Action — Consistent with NCP and USEPA guidance documents, the No Further
Action alternative must be developed and examined as a baseline to which other remedial
alternatives are compared. Although this technology does not include active remedial measures,
natural attenuation processes would potentially reduce the toxicity, mobility, and volume of
impacts to the environment over an extended period of time. However, monitoring of site
conditions would not be conducted to document the natural attenuation processes. No action is
required to implement the technology, and there is no cost associated with it.

Institutional Controls — Institutional controls (e.g., governmental, proprietary, enforcement, or
permit controls and/or informational devices such as signs, postings, etc.) were retained for
further evaluation. One element of the institutional controls for soil would be a SMP that would
identify requirements (e.g., environmental oversight, personal protective equipment
requirements, and excavation procedures) for conducting intrusive activities at the former MGP
and for handling and disposing of potentially impacted materials that may be encountered during
subsurface activities. Although this technology does not include active remedial measures,
natural attenuation processes would potentially reduce the toxicity, mobility, and volume of
impacts to the environment over an extended period of time. Institutional controls would not treat,
contain, or remove impacted subsurface soil, but would support a reduced potential for contact
with, inhalation or ingestion of, MGP-related constituents of interest. Additionally, institutional
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controls could enhance the effectiveness and implementability of other technologies/process
options. This technology is readily implementable and has a low relative cost.

In-Situ Containment/Controls — Surface controls (vegetation, pavement, buildings) were retained
for further consideration. The existing cover materials on the former MGP site will continue to limit
exposure to subsurface soil containing constituents of interest.

Other capping options evaluated during the secondary screening included clay/soil, asphalt and
multimedia caps. Capping options are easily implemented, and their relative costs are
comparable (moderate to high). However, no capping options were retained for further evaluation
because capping would not reduce toxicity or volume of impacts or prevent further migration of
MGP-related constituents to a greater extent than the current surface conditions. In addition,
given the foreseeable future use of the property, maintaining the existing cover materials is
considered protective, and more cost effective, than each of the capping technology types.

Containment options included sheetpile and slurry walls. Neither sheetpile nor slurry walls were
retained for further evaluation as a stand-alone technology. While both process options would
contain, and therefore reduce the migration (i.e., mobility) of constituents in soil, neither would
effectively treat nor remove the constituents. Underground obstructions and utilities (refer to
Figure 9 for subsurface utility locations in the northeastern portion of the site) make these options
difficult to implement. In addition, these process options could potentially affect existing site
conditions by, for example, creating a hydraulic mound and/or change in groundwater flow
direction. Therefore, additional measures (e.g., groundwater extraction) would also likely be
needed. The relative cost of this technology is high.

In-Situ_Treatment — The in-situ remedial treatment technologies identified for subsurface soil
include immobilization, steam injection/extraction (steam injection to mobilize constituents
followed by extraction), chemical treatment, and biological treatment.

Solidification/stabilization is considered effective for immobilizing constituents of interest and was
retained for further evaluation. The technology is potentially implementable with moderate capital
and O&M costs, pending confirmation via bench-scale testing. The presence of physical
subsurface obstructions such as underground utility lines, historic foundations, and/or debris, and
onsite vehicular and pedestrian traffic could affect the implementability and effectiveness of
solidification/stabilization. In addition, the proximity of the area that would be subject to
solidification/stabilization to the existing STP facilities may limit the implementability of this
technology. The possibility of Metro STP plant expansion in the future would need to be
considered when selecting an ISS grout mix for design.
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Various steam injection/extraction options were not retained due to concerns regarding potential
mobilization of NAPL, reliability of vapor recovery, available space for treatment equipment, the
presence and proximity of underground utilities, and potential public acceptance issues.

The chemical treatment option considered was chemical oxidation. A bench-scale and/or pilot-
scale treatability study would be required to estimate oxidant demand and delivery. Anticipated
high oxidant demand would limit the cost-effectiveness of this option. Multiple treatments with
highly reactive oxidants would be required. In addition, there is limited space available onsite for
process chemical storage, and proximity to underground utilities onsite is a concern. Rebound of
concentrations would also likely occur following treatment. Therefore, this option was not retained
for further evaluation.

Biological treatment options include biodegradation, enhanced biodegradation, and biosparging.
These options are not effective for treating NAPL or reducing concentrations of heavier PAHs
adsorbed to subsurface soil. Therefore, biological treatment options for subsurface soil were not
retained for further consideration.

Removal — Excavation of subsurface soil was retained for further evaluation. This technology
type and process option is a proven process for removing impacted material. Excavation of soil is
considered implementable. However, site-specific constraints (e.g., existing Metro STP
structures, underground utilities, size of unoccupied areas at the site, and logistics of site, etc.)
could limit the extent to which excavation could be implemented. Equipment and labor capable of
soil excavation is readily available, and while it has a high capital cost, O&M costs are considered
low.

Offsite Treatment and/or Disposal — Remedial technology types and process options eliminated
from evaluation consisted of recycle/reuse (asphalt concrete batch plant, brick/concrete
manufacture, and co-burn in a utility boiler), and extraction (low-temperature thermal destruction
[LTTD]). Offsite disposal was retained due to the ease of implementability and effectiveness. In
addition, multiple offsite treatment technologies could be utilized to treat or dispose of media with
different concentrations of impacts. The relative cost of these technologies is moderate to high.

4.3.2.2 Groundwater

This section describes the basis of selection for representative groundwater remedial technology
types and process options that were retained for further evaluation. As previously mentioned,
groundwater at and in the vicinity of the site is not used for potable water, and the greatest
potential for human contact with impacted groundwater is related to potential future excavation/
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construction activities that would encounter groundwater and operation and maintenance of a
treatment system.

No Further Action — Consistent with the requirements of the NCP, the No Further Action
alternative was retained as a remedial technology during the secondary screening step. Although
this technology does not include active remedial measures, natural attenuation processes would
potentially reduce the toxicity, mobility, and volume of impacts to the environment over an
extended period of time. However, monitoring of site conditions would not be conducted to
document the natural attenuation processes. No action is required to implement the technology,
and there is no cost associated with it.

Institutional Controls — Institutional controls for groundwater involving use restrictions (in the form
of governmental, proprietary, enforcement or permit controls and/or informational devices [e.g.,
signs, postings, etc.] and notification requirements) were retained for further evaluation. One
element of the institutional controls for groundwater would be an SMP that would identify
guidelines to be followed for proper management of impacted groundwater that may be
encountered and extracted during future intrusive activities. Institutional controls, in and of
themselves, would not call for the treatment, containment, or removal of site groundwater,
although natural attenuation of constituents in groundwater would occur over an extended period
of time and would not be affected by institutional controls. Institutional controls would also
support a reduction in potential human exposure to groundwater containing constituents of
interest and could enhance the effectiveness of other technologies/technology process options.
Institutional controls are readily implementable and have a low relative cost.

Monitored Natural Attenuation — Monitored natural attenuation was retained for further
evaluation. Under this technology, remedial activities would not be performed to contain or
remove constituents in site groundwater. However, constituents in groundwater would be subject
to degradation by microbial activity. Based on the sampling and analysis for geochemical
parameters performed during the previous investigations, a reducing environment is present in a
majority of the aquifer and provides opportunities for microbial communities to naturally degrade
dissolved BTEX and PAHSs in groundwater. Natural attenuation of the groundwater impacts would
be appropriate in the absence of an ongoing contribution or “source” of BTEX and PAHs and is
supported by the site data. Long-term monitoring would be performed to evaluate the
effectiveness of MNA over an extended period of time. The reduction of constituent
concentrations in groundwater could be supported by measures to further address certain
impacted subsurface soil.

Protection of the environment would be achieved through natural attenuation. Although BTEX
and certain PAHs were identified at concentrations exceeding groundwater quality standards/
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guidance values in several wells along and just past the northern property boundary (along the
edge of the Barge Canal), the mass flux evaluation demonstrated that concentrations of
constituents in groundwater flowing from the site to the Barge Canal do not result in exceedances
of Class C surface water quality standards. Over time, concentrations of these constituents are
anticipated to decrease due to attenuation.

The existing analytical data for well clusters MW-13S/13D and MW-14S/14D along the edge of
Onondaga Lake provide evidence that groundwater containing constituents at concentrations
exceeding standards/guidance values has not migrated westward to the lake. PAHs were
identified in the third well cluster along the edge of the lake (MW-15S/15D) at concentrations
slightly greater than standards/guidance values, but the concentrations were qualified as
“estimated” because they were less than the laboratory reporting limit. The absence of PAHs in
well clusters MW-1S/1D and MW-33S/33D, which are located across the railroad tracks and
upgradient from MW-15S/15D, supports that the low, estimated levels of PAHs at MW-15S/15D
are not likely related to the former MGP.

The relative cost to implement monitored natural attenuation is low.

In-Situ Treatment — The in-situ remedial treatment technologies identified for groundwater include
biological treatment, chemical treatment, and extraction (in-situ stripping).

The biological treatment option evaluated during the secondary screening consisted of enhanced
bioremediation. This technology was retained because it could potentially: (1) reduce
concentrations of dissolved BTEX and PAHSs in groundwater; (2) result in only minimal impacts to
human health and the environment during implementation; and (3) be implemented for a
relatively low- to moderate-cost. As previously discussed in Section 1.3.4.3, existing data support
that natural degradation by existing microbial communities is occurring. The rate and extent to
which the dissolved constituents in groundwater are degraded could be increased by
enhancements (e.g., introduction of oxygen and/or other amendments, as appropriate) to
increase microbial activity. Because enhanced bioremediation would involve application of
innocuous materials into the subsurface (e.g., oxygen) and would require only a minimal amount
of construction and O&M, it would present only minor risks to short- and long-term human health
associated with construction and implementation. Enhanced bioremediation would require bench-
scale and pilot testing to verify the reliability, effectiveness, and approximate timeframe to
achieve RAOs.

The chemical treatment option evaluated during the secondary screening included chemical

oxidation. This option was eliminated from further consideration primarily because of concerns
over its potential effectiveness at reducing dissolved phase concentrations over the long-term,
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potential negative impacts to human health and the environment associated with construction
and implementation, and high costs. Continued dissolution of constituents from NAPL and
“residually-impacted soil” (soil that exhibits trace NAPL and/or constituents at concentrations
slightly greater than SCOs but is inaccessible due to building or treatment facility foundations)
would require multiple/frequent costly treatments over a long period of time (i.e., until all NAPL
has dissolved). These treatments would increase the potential for negative short- and long-term
human health impacts to construction workers and Metro STP personnel via: (1) handling of
potentially dangerous materials (chemical oxidant) required for treatment system operation; and
(2) contacting subsurface impacts during O&M of treatment systems. Also, from an
implementability standpoint, a large amount of chemical oxidant would be required to overcome
the demand from natural organic material in the subsurface, and delivery of chemical oxidant to
impacted areas may be difficult due to heterogeneities and obstructions in the subsurface. Other
concerns with this alternative are as follows: (1) between individual treatment applications,
groundwater migrating offsite may contain constituents at concentrations exceeding cleanup
objectives (due to dissolution of constituents from NAPL/ residually-impacted soil); and (2) during
or after individual treatment applications, chemical oxidant could potentially migrate to the Barge
Canal if it were not completely consumed.

The extraction options evaluated during the secondary screening included dynamic underground
stripping (DUS) and hydrous pyrolysis/oxidation (HPO). DUS involves injection of steam and air
into the subsurface to create a “steam front” to sweep constituents toward extraction wells.
Extracted vapors are then treated (e.g., using carbon, steam boilers, etc.). HPO is based on the
principles of DUS and involves rapidly oxidizing constituents at steam temperatures. In HPO,
constituents are destroyed in place without the surface treatment that is required in DUS. These
options were not retained due to concerns over their potential effectiveness and reliability,
particularly at this site where impacts are relatively shallow. These technologies rely on boiling
the subsurface environment, which would be difficult in shallow soils without adequate cover to
insulate the zone being treated by steam. Use of steam to heat the subsurface requires a
considerable amount of energy, and therefore results in high costs. Other concerns with
implementing these technologies include the mobilization and recovery of dissolved constituents,
the reliability of vapor recovery, and potential public acceptance issues.

In-Situ Containment/Controls — Containment of the aqueous plume was considered as an
alternate to plume restoration to attain groundwater quality standards, but was not retained.
Containment by pumping and treating impacted groundwater would not be technically feasible
given the high pumping rates that would be needed over a large area for an extended period of
time. Pumping volumes would also include flow from the adjacent water bodies, greatly
increasing the volume of water that would need to be handled/treated to attain full containment.
Containment of the aqueous plume via pumping combined with the installation of a barrier wall
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was also considered. Based on review of available information (including geotechnical borings
completed as part of the treatment plant expansion in the 1970s and the borings completed as
part of the PSA, RI, and SRI), the depth of a suitable lower hydraulic conductivity layer (e.g., silty
clay or clay) unit for installation of a containment barrier is variable and potentially excessive.
Therefore, it would not be cost effective to install a barrier wall with the intent of containing onsite
groundwater. Containment would not effectively treat or remove MGP-related impacts. The
relative costs of the containment technologies would be high to extremely high.

Groundwater Removal, Ex-Situ Onsite Treatment, and Offsite Treatment and/or Disposal — Each
of these technology types/process options were not retained for further evaluation as a
standalone alternative. Groundwater removal and treatment/disposal is a component of certain
soil removal alternatives, but only in the capacity to remove groundwater and surface water
entering the excavation areas.

The primary objectives of groundwater removal would be to recover dissolved phase constituents
from groundwater while maintaining hydraulic control of the site. However, as previously
mentioned, groundwater extraction (without the aid of physical barriers) to maintain hydraulic
control of the site would not be feasible. Subsurface site conditions would necessitate extremely
high groundwater extraction rates, particularly close to the adjacent water bodies. While
groundwater containing dissolved phase MGP-related compounds would be captured and
treated, the continued dissolution of MGP-related impacts from NAPL to groundwater would
require constant, expensive treatment. The high costs would be related to the unique site
conditions (the presence of MGP-related constituents, high groundwater pH, salinity, etc.) and
large flow rates that would necessitate a treatment facility separate and independent from the
existing Metro STP facility. Furthermore, the Metro STP may not be able to continuously accept
the volume of water that would be discharged following pre-treatment in a separate onsite facility.

Conclusion of treatment would depend on nearly complete dissolution of NAPL, which is not
likely in the foreseeable future (even with soil remediation). Recall that even with the extensive
dewatering performed as part of the IRM (283 million gallons of water were pumped and treated
onsite from September 2001 through February 2003), post-IRM groundwater monitoring
indicated that there were little to no decreases in groundwater concentrations hydraulically
downgradient from the Soil/Groundwater Removal IRM excavation area, and concentrations in
this groundwater were still elevated relative to applicable standards. Further groundwater
removal and treatment would therefore be anticipated to have limited effectiveness in: (1)
reducing the concentrations of constituents in groundwater; or (2) reducing the size of the
impacted groundwater area. In addition, based on the existing footprint of the Metro STP and
potential for future expansion, space needed to construct long-term treatment facilities required
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under this option would be relatively limited. The relative cost of these technologies/process
options is high to extremely high.

4.4 Development of Remedial Alternatives

This section uses the screened technologies presented in Section 4.3 to develop remedial
alternatives for the site. The assembled subsurface soil and the groundwater remedial
alternatives are summarized in Sections 4.4.1 and 4.4.2, respectively.

4.4.1 Soil Remedial Alternatives

Five remedial alternatives, SM1 through SM5, have been identified to address the RAOs for
subsurface soil at the site. In keeping with NCP and USEPA requirements, Alternative SM1, No
Further Action, is provided as a basis for comparison for the other alternatives. Alternative SM2,
Institutional Controls, in the form of governmental, proprietary, enforcement, or permit controls is
evaluated as a subsurface alternative. Alternative SM3, In-Situ Stabilization (ISS) and
Institutional Controls, consists of stabilizing the majority of the remaining identified MGP-
impacted materials and implementing institutional controls. This alternative focuses on the
northeastern portion of the site where, based on existing data, most of the soil exhibiting NAPL
and PAHs at concentrations greater than 500 ppm remains at the site. In the process of
developing the remedial alternatives, two removal-based alternatives were considered
(Alternatives SM4 and SM5), which also include institutional controls. Alternative SM4 includes
the removal of soil from the same area included under Alternative SM3. Alternative SM5 focuses
on soil that exhibits constituents at concentrations exceeding the industrial use SCOs presented
in 6 NYCRR Part 375-6.8(b).

The soil removal alternatives do not consider excavation to unrestricted use SCOs because: (1)
the site is currently zoned industrial; (2) the site is currently, and will for the long term into the
future be, used for industrial purposes; and (3) attainment of the industrial use SCOs would meet

the program goal under 6 NYCRR Part 375 of eliminating a significant threat.

Brief descriptions of the potential remedial alternatives for subsurface soils are presented below.
Detailed descriptions are presented in Section 5.

4.4.1.1 Alternative SM1 — No Further Action

Under this alternative, no additional active remedial measures would be conducted.
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4.4.1.2 Alternative SM2 — Institutional Controls

This alternative includes implementation of a land use restriction (in the form of a deed restriction
or environmental easement), preparation of an SMP, and maintenance of the chain-link fence
that currently exists around the property boundary. In addition, impacted soil would continue to be
covered by wastewater treatment facilities, buildings, driveways, paved parking lots, concrete
sidewalks, landscaping, mowed lawn, etc.

4.4.1.3 Alternative SM3 — In-Situ Soil Stabilization and Institutional Controls

The ISS under this alternative involves mixing Portland cement or other pozzolanic materials into
the soil to form a solidified matrix to: (1) reduce leaching and mobility of MGP-related
constituents; (2) minimize the amount of free liquids in the soil pore space; and (3) decrease the
hydraulic conductivity of the soil. ISS would be applied to soil in the northeastern portion of the
site (east of the Main Complex Building and the County Maintenance Building) within the limits
shown on Figure 9. As shown on Figure 9, ISS would be performed to depths of approximately
22 or 24 feet bgs, depending on location, within an approximately 20,600 sf contiguous area.
This area encompasses the following sampling locations (outside of the locations at the site
where soil has already been removed as part of the Soil/Groundwater Removal IRM): (1) each
location where NAPL without limiting qualifiers (e.g., “black sticky NAPL”, “product®, “thick
product’, etc.) has been identified; (2) most locations where only trace NAPL (e.g., “lenses”,
“laminations”, etc.) has been identified; and (3) most locations where total PAHs have been
detected at concentrations greater than 500 ppm. Certain soil remaining immediately adjacent to
or below the Main Building Complex is residually-impacted, but is not accessible for stabilization
under this alternative.

Subsurface conditions encountered in the proposed ISS treatment area are illustrated in cross-
section view on the charts presented in Attachment A (refer to Figure A-1 of this attachment for a
cross-section location map). These charts support the selection of the remedial limits under this
alternative. Chart 1 shows: (1) each soil boring location in the northeastern portion of the site; (2)
locations/intervals where NAPL (without limiting qualifiers) was observed; (3) locations/intervals
where total PAHs were detected at concentrations greater than 500 ppm; and (3) remedial limits
proposed under the alternative. Chart 2 presents the same information as Chart 1, but also adds:
(1) all intervals at each boring location where samples were collected for laboratory analysis; and
(2) depictions of where NAPL in trace amounts (e.g., lenses, laminations, etc.) was encountered.

This alternative would also involve jet grouting near subsurface utilities, implementation of a

quality assurance/quality control (QA/QC) program, establishment of the same institutional
controls described for Alternative SM2, and other activities as detailed in Section 5.
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4.4.1.4 Alternative SM4 — Focused Soil Excavation and Institutional Controls

This alternative involves excavating unsaturated and saturated subsurface soil for offsite
disposal. Soil would be removed from the same area proposed under Alternative SM3 for 1SS
(refer to Figure 9). The volume of soil to be removed under this alternative is approximately
17,400 cubic yards (cy). This alternative would involve temporary relocation of subsurface
utilities, installation of a sidewall support system (e.g., sheetpile wall), excavation dewatering,
water treatment, soil stabilization, waste characterization and verification soil sampling, air
monitoring and dust/vapor control, site restoration, establishment of the same institutional
controls described for Alternative SM2, and other activities as detailed in Section 5.

4415 Alternative SM5 — Soil Excavation to Industrial SCOs and Institutional
Controls

This alternative is essentially the same as Alternative SM4, except excavation would occur in a
larger area. Soil would be removed from the eastern portion of the site, including around the Main
Building Complex and the County Maintenance Building, where constituents have been identified
in soil at concentrations exceeding the industrial use SCOs presented in 6 NYCRR Part 375-
6.8(b). With one minor exception, soils exhibiting constituents at concentrations exceeding the
industrial use SCOs were not identified in other areas of the site. The exception is soil at 20- to
22-feet bgs at location SB-21 (below the foundation for the Main Building Complex) where
benzo(a)pyrene was identified at a concentration of 2.7 ppm, which is slightly above the 1.1 ppm
industrial use SCO.

The removal under Alternative SM5 would be within an 85,000 sf area and would extend to
depths ranging from approximately 5 to 30 feet bgs. The volume of soil to be removed under this
alternative is approximately 60,900 cy. The approximate excavation limits under this alternative
are shown on Figure 10. This alternative would also include the same institutional controls
described for Alternative SM2.

Based on the larger size of the excavation areas and their locations under this alternative as
compared to Alternative SM4, this alternative would require: (1) re-location of more underground
utilities; (2) installation of more sheetpile wall for excavation sidewall support and dewatering; (3)
more soil handling and disposal; (4) more dewatering/water treatment; (5) more waste
characterization and verification soil sampling; and (5) greater interference and disruption of
Metro STP operations.
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4.4.2 Groundwater Remedial Alternatives

Three remedial alternatives have been developed for addressing impacted groundwater at the
Hiawatha Boulevard site and are presented below.

4.4.2.1 Alternative GW1 — No Further Action
Under this alternative, no active remedial measures would be performed.
4.4.2.2 Alternative GW2 — Institutional Controls and Monitored Natural Attenuation

This alternative would address constituents of interest in groundwater by use restrictions (e.g., in
the form of a deed restriction or environmental easement). In addition, long-term groundwater
monitoring would be performed under this alternative to evaluate the effectiveness of MNA over
an extended period of time. Existing groundwater use laws [10 NYCRR 5-1.31(b)], which prohibit
the installation of private wells where public supply is available (unless approval is expressly
granted by the public water authority), would continue to minimize potential human exposure to
constituents in groundwater at concentrations exceeding the groundwater quality standards/
guidance values.

4.4.2.3 Alternative GW3 — Enhanced Bioremediation and Institutional Controls

This alternative involves amending groundwater to enhance naturally occurring biodegradation
processes along the northern property boundary (hydraulically upgradient from the Barge Canal
and within/downgradient from the two areas where the highest concentrations of BTEX and PAHs
have been identified in groundwater). Because of the unique site conditions, the alternative would
include a step-wise approach consisting of bench-scale treatability studies and pilot studies to
determine the appropriate methodology for full-scale implementation. The bench-scale treatability
studies would evaluate and compare the potential effectiveness of aerobic and anaerobic
degradation of BTEX and PAHSs in groundwater. In addition, the bench-scale treatability studies
would assess the effect of pH (and changes to pH) and salinity on the biodegradation rates of
BTEX and PAHSs in site groundwater. Adjusting the groundwater pH to within the optimal range
could potentially double the rate of hydrocarbon degradation (Sheehan, 1998). Following
evaluation of the bench-scale treatability study results, pilot studies would be designed and
conducted to gather data needed to assess parameters for full-scale design and implementation
of the biodegradation treatment process anticipated to be most suited for reducing the BTEX and
PAH concentrations in groundwater. Based on the outcome of the pilot studies (and follow-up pre-
design investigation if needed), the enhanced bioremediation remedy identified as the most
effective at achieving the groundwater RAO for environmental protection would be selected.
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This alternative also involves trenching, installation of underground piping, construction of an
enclosure (shed) to house treatment equipment and instrumentation, establishment of institutional
controls similar to those described for Alternative GW2, and other activities as detailed in Section
5.
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5. Detailed Evaluation of Remedial Alternatives

This section further evaluates the remedial alternatives identified in Section 4. These remedial
alternatives were evaluated with respect to the criteria specified in TAGM 4025, which
incorporate the NCP by reference, and the USEPA guidance document titled, Guidance for
Conducting Remedial Investigations and Feasibility Studies Under CERCLA (USEPA, 1988). The
evaluation criteria are arranged in the order specified in TAGM 4030. These criteria encompass
statutory requirements and include other gauges of overall feasibility and acceptability of
remedial alternatives.

The detailed evaluation of each remedial alternative presented in this section consists of an
assessment of the following seven criteria:

e Compliance with SCGs

e Overall Protection of Human Health and the Environment

e Short-Term Effectiveness

e Long-Term Effectiveness

e Reduction of Toxicity, Mobility, or Volume

e Implementability

e Cost

As indicated in 6 NYCRR Part 375-1.8(f), other criteria to be considered when evaluating
potential remedial alternatives are land use and community acceptance. Land use may be
considered in the FS provided there is reasonable certainty associated with such land use. The
community acceptance assessment will be completed by the NYSDEC after community
comments on the PRAP are received. The results of the evaluation are typically considered when
the NYSDEC selects a preferred remedial alternative and are typically presented in a
Responsiveness Summary completed by the NYSDEC. The Responsiveness Summary is part of
the Record of Decision (ROD) for the project and responds to all comments and questions raised

during a public meeting associated with the PRAP, as well as comments received during the
associated public comment period.
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In addition to assessing each potential remedial alternative against the seven criteria presented
above, the detailed analysis of the remedial alternatives presented in this section also includes a
detailed technical description of each remedial alternative. In addition, unique engineering
aspects (if any) of the physical components of the remedial alternative are discussed.

5.1 Description of Evaluation Criteria

A brief description of each of the seven evaluation criteria is presented in the following sections.
5.1.1 Compliance with SCGs

This evaluation criterion evaluates each remedial alternative with respect to New York State
SCGs and Federal Applicable or Relevant and Appropriate Requirements (ARARS) that were
identified in Section 2. Compliance with the following types of SCGs was considered:

e Chemical-specific SCGs

e Action-specific SCGs

e Location-specific SCGs

5.1.2 Overall Protection of Human Health and the Environment

This criterion assesses the protection of human health and the environment provided by each
alternative. The assessment of overall protectiveness draws on the analysis of other criteria
evaluated for each alternative (specifically short- and long-term effectiveness and compliance
with SCGs). It also considers the manner in which the alternative achieves protection over time,
the degree to which site risks would be reduced, and the manner in which each source of
impacts would be eliminated, reduced, or controlled.

5.1.3 Short-Term Effectiveness

The short-term effectiveness of a remedial alternative is evaluated relative to its potential effect
on human health and the environment during the construction and implementation phases. The
evaluation of each alternative with respect to its short-term effectiveness considered the

following:

e Potential short-term impacts to the community during implementation.
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e Potential short-term impacts to workers during implementation and the effectiveness and
reliability of protective measures.

e Potential short-term environmental impacts and the effectiveness of mitigation measures to
be used.

e Time required to achieve the RAOSs for protection of health and the environment.

5.1.4 Long-Term Effectiveness

This criterion evaluates the remedial alternative in terms of the potential risks remaining at the
site after the remedial activities have been completed. The following factors were assessed

during the evaluation of long-term effectiveness:

e Environmental impacts from untreated waste or treatment residuals remaining at the
completion of the remedial alternative.

e The adequacy and reliability of controls (if any) that would be used to manage treatment
residuals or remaining untreated waste at the completion of the remedial alternative.

e The risks remaining at the completion of the remedial alternative.

e The ability of the alternative to meet RAOs established for the site.

5.1.5 Reduction of Toxicity, Mobility, and Volume

This evaluation criterion addresses the degree to which the remedial alternative would
permanently reduce the toxicity, mobility, or volume of the impacts present in the site media. This
criterion addresses the preference for remedial actions that permanently and significantly reduce
the toxicity of impacts, irreversibly reduce the mobility of the impacts, and/or reduce the total
volume of media containing impacts. The evaluation focused on the following factors:

e The process the remedy would employ and the amount of materials that would be treated.

e The anticipated ability of the remedy to reduce the toxicity, mobility, or volume of impacts
present in site media.

e The nature and quantity of residuals that would remain after treatment.
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e The relative amount of MGP-related residuals that would be destroyed, treated, or recycled.
e The degree to which the treatment is irreversible.
5.1.6 Implementability

This evaluation criterion addresses the technical and administrative feasibility of implementing
the remedial alternative, including the availability of the various services and materials required
for implementation. The following analysis factors were considered during the implementability
evaluation:

e Technical Feasibility — This refers to the relative ease of implementing or completing the
remedial alternative based on site-specific conditions. In addition, the ease of construction,
operational reliability, and ability to monitor the effectiveness of the remedial alternative are
considered.

e Administrative Feasibility — This refers to items such as coordination with other agencies and
availability of services and materials, such as treatment, storage and disposal services, as
well as required technical specialists and contractor services.

5.1.7 Cost

This criterion refers to the total cost to implement the remedial alternative on the basis of present
worth analysis. The total cost of each alternative represents the sum of the direct capital costs
(materials, equipment and labor), indirect capital costs (engineering, licenses or permits and
contingency allowances), and O&M costs (operating labor, energy, chemicals and sampling and
analysis).

The present worth costs were estimated with expected accuracies of -30 to +50 percent in
accordance with both NYSDEC and USEPA guidance. Because detailed remedial design
activities have not been performed, a 20 percent contingency has been included to each
alternative account for potential changes in scope (and costs) that may be identified during the
design and implementation activities. Present value costs are calculated for alternatives expected
to last more than 2 years. In accordance with USEPA guidance, a 7 percent discount rate (before
taxes and after inflation) was used to calculate present worth.
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5.2 Detailed Evaluation of Alternatives

This section presents a detailed description of the retained alternatives for subsurface soil and
groundwater, and an evaluation of each alternative with respect to the seven evaluation criteria
described in Section 5.1.

5.2.1 Subsurface Soil

Five soil alternatives were developed for detailed analysis:

e Alternative SM1 — No Further Action

e Alternative SM2 — Institutional Controls

e Alternative SM3 — In-Situ Soil Stabilization and Institutional Controls

e Alternative SM4 — Focused Soil Excavation and Institutional Controls

e Alternative SM5 — Soil Excavation to Industrial SCOs and Institutional Controls

5.2.1.1 Alternative SM1 - No Further Action

Technical Description

Alternative SM1 involves no further action beyond the extensive removal activities performed as
part of the Soil/Groundwater Removal IRM, in which 110,000 tons of soil were excavated and
transported for offsite disposal and 283 million gallons of water were pumped and treated onsite
prior to discharge to the Metro STP. Alternative SM1 serves as the baseline for comparison of
the overall effectiveness of the other remedial alternatives. The site would be allowed to remain
in its current condition. The existing cover material (i.e., grass/vegetation, asphalt, and Metro
STP structures) and fencing on the former MGP property would be maintained.

Compliance with SCGs

e Chemical-Specific SCGs: Because removal or treatment is not included as part of this
alternative, RAOs that relate to chemical-specific SCGs would not be met.

e Action-Specific SCGs: Action-specific SCGs are not applicable because the No Further
Action alternative does not involve the implementation of active remedial measures.
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e Location-Specific SCGs: Location-specific SCGs are not applicable because the No Further
Action alternative does not involve the implementation of active remedial measures.

Overall Protection of Human Health and the Environment

The No Further Action alternative is not considered an effective or “stand alone” means of
achieving the RAOs. The No Further Action Alternative does not include any additional activities
to address MGP-related constituents at the site. Therefore, the alternative would not be effective
in meeting the RAOs established for the site. However, to the extent to which current conditions
are already protective of human health and the environment, and such conditions remain in the
future, aspects of the RAOs would be achieved. For instance, existing ground surface cover in
the form of grass/vegetation, asphalt, and Metro STP structures prevents direct contact with, or
ingestion of, soil by site workers and prevents exposures to soil via wind-blown dust. However,
the alternative would not address exposures to construction workers performing subsurface
excavation/construction activities.

This alternative would involve natural degradation processes to reduce concentrations of
constituents of interest in soil. The timing and extent of improvements (if any) has not been

estimated.

Short-Term Effectiveness

No remedial activities would be performed under the No Further Action alternative. Therefore,
there would be no short-term environmental impacts or risks to onsite workers or the community
(or construction workers, because there would not be any workers performing any remedial
activities) associated with implementation of the alternative.

Long-Term Effectiveness

Based on current conditions, there is a potential for construction worker exposure to MGP-
impacted subsurface soil during future intrusive activities (e.g., during excavation to repair or
replace existing subsurface utilities/structures or install new underground facilities). The No
Further Action alternative does not include actions or measures to address MGP-related impacts
in subsurface soil or potential human exposure. Therefore, the No Further Action alternative is
not considered to be effective at addressing RAOSs related to potential direct contact, ingestion, or
inhalation human health exposure pathways, and would not meet the RAO related to preventing
the migration of chemical constituents from soil.
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Reduction of Toxicity, Mobility, or Volume

MGP-impacted subsurface soil would be left in place and not actively treated (other than by
natural processes), recycled, or destroyed. Reduction of toxicity, mobility, and mass of the
impacted subsurface soil would potentially occur over an extended period of time as a result of
natural processes.

Implementability

The No Further Action alternative does not involve any active remedial response and poses no
technical or administrative implementability concerns.

Cost
There are no costs associated with Alternative SM1.
5.2.1.2 Alternative SM2 — Institutional Controls

Technical Description

The Institutional Controls alternative would not involve active remedial measures to remove,
treat, or contain MGP-impacted subsurface soil at the site. However, the existing cover material
(i.e., grass/vegetation, asphalt, and existing Metro STP structures) and fencing around the site
would be maintained. Institutional controls would be implemented to limit disturbance of the
ground cover materials and place health and safety requirements on subsurface activities. The
institutional controls would include: (1) a land use restriction in the form of a deed restriction or
environmental easement; and (2) an SMP.

As mentioned in Subsection 4.5.1.2, the land use restriction would: (1) restrict future use of the
site to industrial activities; (2) notify future property owners of the presence of MGP-related
constituents in soil at the site; and (3) notify future property owners of the applicability of the
SMP. The SMP would be prepared to: (1) address possible future disturbances of site soil (to
minimize the performance of intrusive subsurface activities without appropriate controls and
measures); (2) identify known locations of MGP-impacted soil at the site; and (3) set forth the
inspection and maintenance activities for the perimeter fencing and vegetation/cover materials.

The SMP would be a means to address potential future soil excavation in connection with a

possible future expansion to the Metro STP. The area northeast of the Main Building Complex
and County Maintenance Building has been identified by Onondaga County as a candidate
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location for future treatment plant expansion, if needed, to meet future discharge requirements
(although plans for a treatment facility expansion have not been developed). The SMP would
include a requirement for developing a remedial plan that would identify proposed excavation
limits and details of the soil removal (e.g., waste characterization sampling, verification sampling,
excavation sidewall support, offsite transportation and disposal, dewatering, backfilling, etc.). The
SMP would require that the remedial plan be provided to the NYSDEC for review and approval
prior to implementation. Costs for excavation are not included under this alternative because they
cannot be predicted at this time.

The actual land use restriction implemented under this alternative would be determined in
consultation with Onondaga County and the NYSDEC. Periodic reports would be filed with the

NYSDEC to demonstrate that the institutional controls are being maintained and remain effective.

Compliance with SCGs

¢ Chemical-Specific SCGs: While exceedances of certain chemical-specific SCGs would exist,
such exceedances do not necessarily equate to a current risk to human health or the
environment. Measures to address potential exposure pathways would be implemented as
part of this alternative (e.g., restricting land use to industrial, requiring adherence to
provisions of the SMP).

e Action-Specific SCGs: Action-specific SCGs are not applicable because the Institutional
Controls alternative does not involve the implementation of active remedial measures.

e Location-Specific SCGs: Location-specific SCGs are not applicable because the Institutional
Controls alternative does not involve the implementation of active remedial measures.

Overall Protection of Human Health and the Environment

This alternative would meet the RAOs related to protecting human health and may meet the RAO
related to protecting the environment in the long-term. The existing ground surface cover in the
form of grass/vegetation, asphalt, and Metro STP structures would continue to prevent direct
contact with, or ingestion of, soil by site workers and prevent exposures to soil via wind-blown
dust. These cover materials would continue to be maintained under this alternative per
requirements of the SMP. Potential exposures to construction workers performing subsurface
excavation/construction activities would also be addressed by the SMP. The land use restriction
would notify future property owners of the constituents of interest in soil and the applicability of
the SMP.
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This alternative would involve natural degradation processes to reduce concentrations of
constituents of interest in soil. The timing and extent of improvements (if any) is uncertain, as
discussed further below.

Short-Term Effectiveness

No active remediation would be performed under the Institutional Controls alternative. Therefore,
there would be no short-term environmental impacts or risks to onsite workers or the community
associated with implementation of the alternative.

Long-Term Effectiveness

As mentioned above, the Institutional Controls alternative would involve natural degradation
processes to reduce concentrations of constituents of interest in soil. The reduction of
concentrations of MGP-related constituents via natural processes is permanent, although it
cannot currently be predicted and would not be documented/monitored. Through the
establishment of a land use restriction and SMP, this alternative would effectively meet the RAOs
related to potential direct contact, ingestion, or inhalation human health exposure pathways, but
may not meet the RAO related to preventing the migration of chemical constituents from
subsurface soil (eliminating or reducing MGP-related constituents).

The land use restriction and SMP would be kept in place, unchanged, unless site conditions or
soil cleanup objectives for industrial site use were to change. The SMP would set forth the
actions to be taken to protect the health and safety of site workers and the community and
properly handle impacted materials under a variety of site maintenance/future construction
scenarios (utility repair or installation, building expansion/construction, landscaping, maintenance
activities, etc.). If changes were to occur that would require modifications to the land use
restriction/SMP, such modifications would be presented to the NYSDEC for review and approval,
as appropriate. Both the land use restriction and SMP would be apparent to possible future site
owners during comprehensive due diligence activities performed in connection with property
transfer. Taken together, these institutional controls could be expected to adequately and reliably
provide for the management of impacted material to be left in place.

Reduction of Toxicity, Mobility, or Volume

MGP-impacted subsurface soil would be left in place and not actively treated (other than by
natural processes), recycled, or destroyed. Reduction of toxicity, mobility, and mass of the
impacted subsurface soil would potentially occur over an extended period of time as a result of
natural processes.
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Implementability

This alternative would be both technically and administratively implementable. No permit
approvals, and only minimal coordination with other agencies would be required.

Cost

The capital costs associated with this alternative are related to preparing the appropriate
documentation for the land use restriction and preparing the SMP. Annual O&M costs associated
with this alternative include costs associated with inspection and maintenance of ground cover
materials and preparation of an annual certification report. The total estimated 30-year present
worth cost for implementation of this alternative is approximately $292,000. A detailed breakdown
of the estimated costs associated with this alternative is presented in Table 11.

5.2.1.3 Alternative SM3 — In-Situ Soil Stabilization and Institutional Controls

Technical Description

The ISS alternative would involve treating impacted soils via immobilization. 1SS would be
applied to soil in the northeastern portion of the site within the limits shown on Figure 9. ISS
would be performed to depths of approximately 22 or 24 feet bgs, depending on location, within
an approximately 20,600 sf area. As discussed in Subsection 4.4.1.3, ISS under this alternative
would address the following sampling locations (outside the locations at the site where soil has
already been removed as part of the Soil/Groundwater Removal IRM): (1) each location where
NAPL without limiting qualifiers (e.g., “black sticky NAPL”, “product”, “thick product’, etc.) has
been identified; (2) most locations where only trace NAPL (e.g., “lenses”, “laminations”, etc.) has
been identified; and (3) most locations where total PAHs have been detected at concentrations
greater than 500 ppm.

ISS would be performed by mixing a fluid cement/pozzolanic grout into a column of soil without
excavating or removing the soil. ISS treatment would limit potential future impacts from soil to
groundwater by: (1) reducing the leaching/mobility of constituents in soil; (2) minimizing the
amount of free liquids in the soil pore space; and (3) reducing the hydraulic conductivity of the
soil. With less soil pore space and reduced conductivity, the potential mobility of pore-filling
liquids (water, NAPL) would be reduced in the treated area. There are several methods for
implementing ISS, two of which are described below:

¢ One method involves using a large crane or excavator-mounted drill to turn a special mixing
tool into the soil while cement-bentonite grout is pumped through the tool and mixed into the
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soil. The resulting material is generally a homogeneous mixture of soil and grout that
hardens to become a weakly-cemented material. The mixing tool for an application such as
the Hiawatha Boulevard site may be 6 to 12 feet in diameter. In order to create continuous
zones of treatment, the columns of mixed soil and cement are overlapped to provide
continuity.

e Another method consists of jet-grouting, whereby a fluid cement-bentonite grout would be
injected into a column of soil using high pressure. This approach is usually used to form a
panel of solidified soil as part of a grout cutoff wall or in the vicinity of subsurface obstructions
(e.g., foundations, utilities) to obtain immobilization without the need for excavating the soil.

Spoils, consisting of a mixture of soil, groundwater, and grout, would be generated by ISS,
whether performed using the mixing tool method or jet-grouting method. The volume of spoils
generated is estimated as 15% of the soil volume treated by the mixing tool method or 100% of
the soil volume treated by the jet-grouting method. The spoils would be managed, as appropriate,
prior to transportation for offsite disposal.

Prior to full-scale implementation of ISS, a bench-scale study may be required to evaluate the
effectiveness of various cement-bentonite mixtures (i.e., soil stabilization mixtures) at reducing
the leachability and permeability of the impacted soil (including Solvay waste) at the site. The
bench-scale testing activities would consist of testing various mixtures of blast furnace slag,
Portland cement, bentonite, and water for compatibility with the constituents of interest in soil at
the site. Solidification mixtures would be tested for density, permeability, strength, and
leachability of VOCs and SVOCs (using the synthetic precipitation leaching procedure [SPLP]).

As an initial step in ISS full-scale application, the surface cover material (asphalt pavement) and
upper several feet of soil (5 feet is assumed for purposes of estimating a cost for this alternative)
would be removed, characterized, and transported for offsite disposal. The soil removal would
allow room for: (1) the soil volume increase (bulking) that would occur when stabilizing agents are
added; and (2) placement of clean imported sand/gravel backfil and replacement cover
materials. Specific design details would be addressed as part of the remedial design. In addition,
jet grouting near subsurface utilities and obstacles would be performed in connection with ISS
implementation.

Post-ISS quality assurance/quality control (QA/QC) sampling and analysis would be performed to
verify that performance criteria are met for the stabilized soil columns (i.e., unconfined
compressive strength, permeability, and PAH concentrations in SPLP extract). For the purposes
of estimating a cost for this alternative, it is assumed that QA/QC activities would include: (1)
sampling approximately 20% of the solidified columns; (2) analyzing each of the samples for
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unconfined compressive strength (UCS); and (3) analyzing 10% of the samples for permeability
and PAHs in SPLP extract. Long-term O&M would consist of monitoring constituent
concentrations in the groundwater downgradient of ISS treatment areas and periodically
collecting cores from the solidified material to assess the integrity of the material. If performance
criteria are not specifically met in some locations, columns could be over-bored, and additional
stabilizing agents could be added.

This alternative would also include the same institutional controls provided under Alternative SM2
(as described above in Subsection 5.2.1.2) because soil at the site would still contain chemical

constituents at concentrations exceeding soil cleanup objectives.

Compliance with SCGs

e Chemical-Specific SCGs: ISS would not meet the SCOs presented in 6 NYCRR Part 375-
6.8. ISS would also not be expected to meet applicable SCGs for site groundwater
(standards/guidance values presented in TOGS 1.1.1). However, the potential for dissolution
of chemical constituents from the solidified material would be greatly reduced. Also, free
liquids (e.g., impacted groundwater) within the stabilized material would be reduced.
Measures to further address potential exposure pathways would be implemented through a
land use restriction and SMP.

e Action-Specific SCGs: Action-specific SCGs that apply to this alternative are associated with
ISS monitoring, transportation and disposal of impacted soil, and OSHA health and safety
requirements. Workers and work activities that occur during implementation of this alternative
must comply with OSHA requirements for training, safety equipment and procedures,
monitoring, recordkeeping, and reporting as identified in 29 CFR 1910, 29 CFR 1926, and 29
CFR 1904. Compliance with action-specific SCGs would be accomplished by following a
NYSDEC-approved Remedial Design/Remedial Action (RD/RA) Plan and site-specific
HASP. Measures would be taken (as appropriate) to control levels of airborne particulate
matter during soil excavation activities, in accordance with 40 CFR 50 National Ambient Air
Quality Standards.

Waste materials generated during implementation of this alternative (i.e., excavated soil and
spoils from soil mixing and grouting) would be characterized to determine appropriate offsite
disposal requirements. If any of the materials were to be characterized as a hazardous waste
(although not currently anticipated based on existing data), then the RCRA UTSs/LDRs and
USDOT requirements for the packaging, labeling, transportation, and disposal of hazardous
or regulated materials may be applicable. However, if the MGP-impacted material only
exhibited the hazardous characteristic of toxicity for benzene (D018), it would be conditionally
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exempt from the hazardous waste management requirements (6 NYCRR Parts 370-374 and
376) when destined for thermal treatment in accordance with the requirements set forth in
TAGM 4061. Compliance with these requirements would be achieved by utilizing licensed
waste transporters and properly permitted disposal facilities.

e Location-Specific SCGs: Remedial activities at the site would be conducted in accordance
with local building/construction codes and ordinances. Other location-specific SCGs that may
pertain to this option are related to reducing flood storage within the floodplain of the Barge
Canal.

Overall Protection of Human Health and the Environment

Implementation of the ISS alternative would meet the soil RAOs related to protecting human
health and the environment. Contact with or ingestion of impacted soil would be minimized
because it would be bound up in a solidified/stabilized matrix. In addition, the several feet of
clean fill material placed over the solidified/stabilized soil would prevent direct contact with, or
ingestion of, soil by site workers. Remaining soil that exhibits MGP-related impacts would
continue to be below cover materials and generally inaccessible for human exposure. The land
use restriction would further mitigate potential exposure by notifying future site owners of the
constituents of interest in soil and the applicability of the SMP. The SMP would mitigate potential
exposure to soil at the site by identifying known locations of constituents at concentrations
exceeding SCOs and setting forth actions to address possible future disturbances of subsurface
soil.

ISS would minimize future impacts to groundwater and minimize potential contact with, or
ingestion of, impacted groundwater since the impacted groundwater within the treatment area

would be contained (and/or completely bound) within the solidified/stabilized material.

Short-Term Effectiveness

During implementation of this alternative, onsite remedial construction workers may potentially be
exposed to impacted soil by ingestion, dermal contact, and/or inhalation. Potential exposure of
onsite workers to chemical constituents would be minimized by the use of personal protective
equipment (PPE), as specified in a site-specific health and safety plan (HASP) that would be
developed during the remedial design. Air monitoring would be performed during implementation
of this alternative to determine the need for additional engineering controls (e.g., use of water
sprays and/or foam to suppress dust/vapors/odors following removal of cover materials,
modifying the rate of construction activities, etc.) and to confirm that dust or volatilized organic
vapors are within acceptable levels, as specified in the site-specific HASP.
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The community would not have access to the site during implementation of the remedial activities
because the site is currently and would continue to be fenced. Risks to the community also would
be minimized by providing security around the work area and implementing a Community Air
Monitoring Plan (CAMP) to minimize the potential migration of volatile organic vapors or
impacted dust from the site. In addition, actions would be taken, if needed, to minimize potential
MGP nuisance odors. The ISS treatment activities may require several months to complete.

Long-Term Effectiveness

Implementation of the ISS alternative could meet the soil RAOs related to protecting human
health and the environment over the long-term. Contact with or ingestion of impacted soil would
be minimized in the long-term because it would be bound up in a solidified/stabilized matrix.
Potential exposures to future construction workers performing subsurface excavation/
construction activities would also be addressed by the SMP. In addition, the several feet of clean
fill material placed over the solidified/stabilized soil would prevent direct contact with, or ingestion
of, soil by site workers. The cover materials (asphalt pavement, grass, etc.) would be maintained
in accordance with requirements of the SMP.

One long-term concern for this alternative is related to the area selected for ISS. This area has
been identified by Onondaga County as a potential location for future treatment plant expansion,
if needed. If treatment facilities were to be constructed in this area in the future (plans have not
been developed), then excavation for foundations would be made more difficult due to the
solidified mass created by the ISS. The stabilized soil excavated for the foundations would likely
require offsite transportation and disposal, resulting in additional remedial expense on top of the
original stabilization expense. However, an ISS material mixture that would allow for such future
excavation could be designed based on findings of the treatability study. The typical minimum
UCS requirement for 1ISS-treated soil is 50 pounds per square inch (psi), which is well-within the
range for a small excavator to handle. If the stabilized soil were to be excavated in the future, it
would likely require pre- and/or post-excavation characterization sampling to evaluate disposal
requirements.

Verification of the long-term effectiveness and permanence of the ISS would potentially require a
long-term monitoring plan. Long-term effectiveness of the ISS could potentially be inhibited by the
presence of subsurface utilities and other obstructions (e.g., concrete/demolition debris and
foundations for historic structures) that might impede or otherwise prevent installation of the
auger or jet grout probe to the required depth. Subsurface obstructions could potentially create
“pblind” areas within the “monolith” where constituents of interest may not be immobilized. This
would be a concern if the areas of refusal were above areas identified for stabilization/
solidification.
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Nonetheless, the land use restriction and SMP would be kept in place, unchanged, unless site
conditions or soil cleanup objectives for industrial site use were to change. The SMP would set
forth the actions to be taken to protect the health and safety of site workers and the community
and properly handle impacted materials under a wide variety of site maintenance/future
development scenarios (utility repair or installation, building construction, landscaping,
maintenance activities, etc.). If changes were to occur that would require modifications to the land
use restriction/SMP, such modifications would be presented to the NYSDEC for review and
approval, as appropriate. Both the land use restriction and SMP would be apparent to possible
future site owners during comprehensive due diligence activities performed in connection with
property transfer. Taken together, these institutional controls could be expected to adequately
and reliably provide for the management of impacted material to be left in place.

Reduction of Toxicity, Mobility, or Volume

ISS would reduce the mobility of constituents in impacted soil through the stabilization of these
constituents. The toxicity of the immobilized soil would be reduced since the constituents of
interest would be encapsulated within the grout monolith. The volume of constituents would not
change with the stabilization/solidification activities.

By minimizing the mobility of constituents of interest in soil, ISS would limit the potential future
migration of constituents from soil to groundwater. In addition, since ISS would extend to soils
below the water table, saturated soils that might otherwise result in groundwater quality impacts
would be contained (and/or completely bound) within the solidified/stabilized matrix.

Implementability

Soil solidification/stabilization is technically feasible and a proven technology. Remedial
contractors that perform this technology are available. However, this type of equipment and
skilled labor is usually provided by “specialty-type” contractors. A difficulty associated with this
technology is the presence of subsurface utilities and potential obstructions (foundations or
debris). In some cases, subsurface utility relocation might be required, which would disturb facility
operations. Jet-grouting (or alternative immobilization methods) could potentially be used to
stabilize soil near utilities in some cases. Obstructions could impede or prevent the advancement
of and potentially damage the drilling/injecting equipment used for ISS. Technical problems could
result in schedule delays (e.g., equipment failure, treatment difficulties, coordination issues, etc.),
but could be minimized with proper advanced planning and coordination of the remedial
activities. The time associated with successful implementation of this technology would be
several months, and the long-term monitoring and maintenance could last 30 years or more.
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The biggest challenge from an implementation standpoint would be to plan and coordinate
activities to minimize the disruption to Metro STP operations. The stabilization area
encompasses most of the parking lot associated with the County Maintenance Building and
additional space would be required for equipment/material staging under this alternative.
Equipment and materials needed for ISS could be staged north of the County Maintenance
Building, but access to the east side of the building (the main entrance) would be blocked by the
implementation of this alternative and parking would be lost for the duration of the remedial
activities.

The previous remedial activities at the site (the Soil/Groundwater Removal IRM) were conducted
before the existing ammonia/phosphorous removal facilities were constructed. Implementation of
ISS with these facilities now in-place and operational, presents logistical issues that did not exist
at the time of the IRM.

Cost

The capital costs associated with this alternative include a treatability (bench-scale) study,
mobilization, site preparation, solidification/stabilization, site restoration, and preparation of the
SMP and appropriate documentation for the land use restriction. Annual O&M costs associated
with this alternative include costs associated with inspection and maintenance of ground cover
materials and preparation of an annual certification report. The total estimated 30-year present
worth cost for implementation of this alternative is approximately $6,690,000. A detailed
breakdown of the estimated costs for this alternative is presented in Table 12.

5.2.1.4 Alternative SM4 — Focused Soil Excavation and Institutional Controls

Technical Description

This alternative would address impacted unsaturated and saturated soil at the site through
removal. Soil would be removed from the northeastern portion of the site within the same area
identified above for Alternative SM3. The removal would be performed within an approximately
20,600 sf area to depths of 22 or 24 feet bgs, depending on location. The approximate soil
removal volume is 17,410 cy. The removal limits under this alternative are shown on Figure 9.

Prior to excavation, a temporary sheetpile wall would be installed around the perimeter of the
proposed excavation area to stabilize excavation sidewalls (and to comply with OSHA
requirements) and permit soil removal to the target depths. Underground ultilities in the area
(including natural gas and water lines) would need to be temporarily relocated in connection with
installation of the sheetpile wall. The location of the sheetpile wall would be determined based on
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visual characterization and/or laboratory analytical results obtained for in-situ pre-excavation
verification soil sampling.

The majority of the soil to be removed under this alternative is under the water table. Therefore, it
would be necessary to dewater the excavation (as was done for the Soil/Groundwater Removal
IRM). A temporary onsite wastewater treatment system would be provided for pre-treatment of
the groundwater recovered during dewatering, and the treated effluent would be discharged to
the Metro STP. Based on the findings of the dewatering study performed in support of the
Soil/Groundwater Removal IRM, actual pumping rates during the Soil/Groundwater Removal
IRM, and the generally greater excavation depths under this alternative vs. the Soil/Groundwater
Removal IRM, it is assumed that the dewatering rate under this Alternative would be up to 500
gpm. It is assumed that the temporary onsite wastewater system would likely involve oil-water
separation, filtration, air stripping, and vapor-phase carbon adsorption. Details related to the
water treatment, handling, and discharge would be determined during remedial design.

The excavation of impacted soils would generally be conducted using conventional construction
equipment, such as excavators, front-end loaders, dump trucks, etc. Given the large size of the
excavation area and limited available space onsite for staging, the excavated soil would be pre-
characterized for offsite transportation and disposal. For purposes of the FS (and consistency
with the Soil/Groundwater Removal IRM), it is assumed that samples would be collected at a
frequency of 1 per 500 cy of soil excavation.

Soil removed from the excavation would be direct-loaded for offsite disposal, to the extent
possible. Alternatively, the soil would be stockpiled in a lined material staging area (or portion of
the excavation area) for stabilization, if needed, prior to offsite disposal. Specifics of the handling
approach would be determined during remedial design. Based on the results of characterization
sampling performed in connection with the previous Soil/Groundwater Removal IRM, it is
anticipated that all soil removed from this area would be characterized as non-hazardous. Upon
reaching target depths, verification soil samples may be collected from the bottom of the
excavation for visual characterization and/or laboratory analysis. Following receipt of results
indicating that the cleanup objectives have been achieved, the excavated areas would be
backfilled with select fill, compacted, and restored to grade. The paved parking lots and
driveways in the area would then be restored.

A foam spray or other vapor control measures would be used to suppress odors and volatile
organic vapors originating from the excavation and the excavated soil, as needed. A CAMP
would be followed throughout the completion of these activities to document airborne particulate
and volatile organic vapor concentrations surrounding the excavation area.
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This alternative would also include the same institutional controls provided under Alternative SM2
(as described above in Subsection 5.2.1.2) because certain soil at the site would still contain
chemical constituents at concentrations exceeding soil cleanup objectives.

Compliance with SCGs

e Chemical-Specific SCGs: The more significantly impacted soil at the site would be removed
under this alternative, but soil remaining in certain areas would still exhibit constituents at
concentrations exceeding the SCOs presented in 6 NYCRR Part 375-6.8. The dewatering
under this alternative would also result in the capture, removal, and treatment of impacted
groundwater at the site. Applicable SCGs for groundwater would not be met due to other
residually-impacted material remaining beneath the site.

Another chemical-specific SCG that may apply for this alternative is associated with
discharging treated groundwater to the Metro STP (and/or to surface water, if necessary). A
discharge permit would need to be obtained from the Metro STP, and the treated water
would need to meet influent requirements.

e Action-Specific SCGs: Action-specific SCGs that apply to this alternative are associated with
the excavation and disposal of the impacted soil, removal and treatment of groundwater from
the excavations, monitoring requirements, and OSHA health and safety requirements.
Workers and worker activities that occur during implementation of this alternative must
comply with OSHA requirements for training, safety equipment and procedures, monitoring,
recordkeeping, and reporting as identified in 29 CFR 1910, 29 CFR 1926, and 29 CFR 1904.
Compliance with action-specific SCGs would be accomplished by following a NYSDEC-
approved RD/RA Plan and site-specific HASP. Measures would be taken (as appropriate) to
control levels of airborne particulate matter during soil excavation activities, in accordance
with 40 CFR 50 National Ambient Air Quality Standards.

Additional SCGs applicable to this alternative are associated with the transportation and
disposal of the excavated materials. Transportation of the excavated materials would be
completed in accordance with procedures identified in 6 NYCRR 364 and 372, 49 CFR 107,
and 40 CFR 262, 263, 171, and 172. Disposal activities would be completed in accordance
with 6 NYCRR 372, 373, and 376 and 40 CFR 262, 263, 170-179, and 270.

National Ambient Air Quality Standards (including particulate levels) would be applicable and
adhered to during excavation activities. The implementation of this option would result in the
generation of air emissions from the operation of a temporary groundwater treatment system.
The SCGs applicable to air emissions include the prevention of significant deterioration
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(PSD) air emission provisions contained in 40 CFR 51 and all relevant requirements under
the Clean Air Act contained in 40 CFR 1-99. In addition, New York State regulations
regarding air emissions would apply. To comply with these SCGs, a temporary groundwater
treatment system would be designed and operated such that PSD limits would not be
exceeded and the system would comply with all state and federal air emission requirements.

Process residuals generated during the implementation of this remedial alternative and not
reused (e.g., activated carbon used in the temporary groundwater treatment system) would
be characterized to determine the appropriate offsite disposal requirements. If any of the
materials are characterized as a hazardous waste, then the RCRA, UTS/LDR, and USDOT
requirements for the packaging, labeling, transportation, and disposal of hazardous or
regulated materials may be applicable. Compliance with these requirements would be
achieved by utilizing a licensed waste transporter and properly permitted disposal facilities.

e Location-Specific SCGs: Remedial activities would be designed and conducted in
accordance with local codes and ordinances.

Overall Protection of Human Health and the Environment

Implementation of this alternative would meet the soil RAOs related to protecting human health
and the environment. Contact with or ingestion of the most-impacted soil would be minimized
because it would be physically removed from the site and treated/disposed at permitted facilities.
Remaining soil that exhibits MGP-related impacts would continue to be below cover materials
and generally inaccessible for human exposure. The land use restriction would further mitigate
potential exposure by notifying future site owners of the constituents of interest remaining in soil
and the applicability of the SMP. The SMP would mitigate potential exposure to soil at the site by
identifying known locations of constituents at concentrations exceeding SCOs and setting forth
actions to address possible future disturbances of subsurface soil.

The soil excavation would minimize future impacts to groundwater since the most-impacted
material would have been removed and impacted groundwater in the area of the soil excavation

would be captured and treated.

Short-Term Effectiveness

During the implementation of this alternative, onsite remedial workers may be exposed to
chemical constituents in soil and groundwater by ingestion, dermal contact, and/or inhalation.
Potential exposure of onsite workers to chemical constituents would be minimized by the use of
PPE, as specified in a site-specific HASP. Air monitoring would be performed during
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implementation of this alternative to determine the need for additional engineering controls (e.g.,
use of water sprays/foam suppressants to suppress dust/vapors/odors during soil excavation,
performing excavation work within temporary enclosures, modifying the rate of construction
activities, etc.) and to confirm that dust or volatilized organic vapors are within acceptable levels,
as specified in the site-specific HASP.

The community would not have access to the site during the implementation of the remedial
activities as the site is currently and would continue to be fenced. Risks to the community also
would be minimized by providing security at the site and implementing a CAMP to minimize the
potential migration of volatile organic vapors or impacted dust from the site. In addition, actions
would be taken, if needed, to minimize potential MGP nuisance odors.

The excavated soil would pose a risk while onsite and during transportation from the site to the
treatment/disposal facility since it would be more accessible to human exposure. Under this
alternative, traffic resulting from the transportation of approximately 17,410 cy of impacted soil for
offsite disposal (approximately 871 one-way truckloads for soil removal and importing clean fill
materials) would pose a potential nuisance to the community and increase the risk for accidents
and spills. The transportation activities would be managed to minimize en-route risks to the
community. Waste transport trucks would have watertight tailgates with a gasket between the
box and the tailgate regardless of the designation of the load.

Based on the extent of remedial activities described herein, soil removal activities under this
remedial alternative may require approximately six months to one year to complete.

Long-Term Effectiveness

Implementation of this alternative would meet the soil RAOs related to protecting human health
and the environment over the long-term, in part, by taking away the most-impacted soil remaining
at the site. Contact with or ingestion of impacted soil would be minimized because the excavation
would result in permanent removal of impacted soil from the site. Dissolution of constituents from
the soil to groundwater would be minimized because the impacted soil would be removed and
replaced with clean backfill.

The land use restriction and SMP under this alternative would address remaining residually-
impacted soil. The land use restriction would be kept unchanged, unless site conditions or soll
cleanup objectives for industrial site use were to change. The SMP would set forth the actions to
be taken to protect the health and safety of site workers and the community and properly handle
impacted materials under a wide variety of site maintenance/future development scenarios (utility
repair or installation, building construction, landscaping, maintenance activities, etc.). If changes
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were to occur that would require modifications to the land use restriction/SMP, such modifications
would be presented to the NYSDEC for review and approval, as appropriate. Both the land use
restriction and SMP would be apparent to possible future site owners during comprehensive due
diligence activities performed in connection with property transfer. Taken together, these
institutional controls could be expected to adequately and reliably provide for the management of
impacted material to be left in place.

Reduction of Toxicity, Mobility, or Volume

Implementation of this alternative would reduce the toxicity, mobility, and volume of impacted soll
and groundwater beneath the site primarily because: (1) impacted unsaturated and saturated soil
would be removed and replaced with clean backfill; and (2) groundwater from the area exhibiting
the most impacts would be captured and treated. Concentrations of chemical constituents
remaining in subsurface soil outside the excavation limits would potentially be reduced over an
extended period of time via natural attenuation over time.

Implementability

Impacted soil removal and treatment is technically feasible. Remedial contractors for the removal
of the impacted soil are readily available. Major difficulties associated with this alternative are: (1)
the extensive relocation of subsurface utilities (including natural gas and water lines) that would
be required; (2) the potential need to remove subsurface obstructions to drive sheetpile (or other
excavation reinforcements) to required embedment depths; (3) managing and treating a
substantial amount of water that would accumulate within the excavation (particularly considering
heterogeneity in the subsurface which could mean more permeable/conductive soils in areas);
(4) the need to stabilize excavated soils to eliminate free liquids (water) in preparation for offsite
transport; (5) controlling odors that would potentially be generated during excavation in close
proximity to Hiawatha Boulevard; and (6) securing a sufficient number of waste haulers to
expeditiously transport the excavated soil for offsite disposal.

The biggest challenge from an implementation standpoint would be to plan and coordinate
activities to minimize the disruption to Metro STP operations. The excavation area encompasses
most of the parking lot associated with the County Maintenance Building and additional space
would be required for impacted soil staging, for equipment/material staging, and for an onsite
temporary water treatment facility under this alternative. Waste hauling vehicles would present
additional traffic and related concerns, including associated greenhouse gas emissions, safety
concerns (risk of accidents or spills), roadway wear and tear, and congestion from ongoing waste
shipments during implementation of the remedy.
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There is a likelihood that technical problems could lead to schedule delays (i.e., equipment
failure, water treatment difficulties, traffic issues, etc.) but could be minimized with proper
advance planning and coordination of the remedial activities.

A test boring program would be implemented in connection with design of this alternative to
confirm that excavation reinforcements (e.g., sheetpiling) can be driven into the subgrade at the
required locations and depths. The anticipated time necessary to complete the activities
associated with this alternative is approximately six months to one year, not including the pre-
design soil boring program or time to obtain necessary permits to conduct these activities.

Cost

The capital costs associated with this alternative include a test boring program, site preparation,
groundwater dewatering well construction, temporary groundwater treatment system construction
and operation (through excavation activities), soil excavation, soil stabilization, transportation,
and treatment/disposal. Annual O&M costs associated with this alternative include costs
associated with inspection and maintenance of ground cover materials and preparation of an
annual certification report. The total estimated 30-year present worth cost for implementation of
this alternative is approximately $18,700,000. A detailed breakdown of the estimated costs for
this alternative is presented in Table 13.

5.2.1.5 Alternative SM5 — Soil Excavation to Industrial SCOs and Institutional
Controls

Technical Description

Alternative SM5 represents a larger removal of impacted soil than Alternative SM4 and is the
most aggressive soil remedial alternative. Alternative SM5 includes the excavation/removal of
unsaturated and saturated soil, to the extent practical, that exhibits constituents at concentrations
exceeding the industrial use SCOs for individual constituents as presented in 6 NYCRR Part 375-
6.8(b). The removal of soil exhibiting constituents at concentrations exceeding industrial use
SCOs would also result in removal of soil exhibiting NAPL (which has mainly been identified in
thin lenses within the lower portion of the Solvay waste layer and upper part of the sand unit
[generally 8 to 28 feet bgs] at the site).

The soil removal under Alternative 5 would be within an 85,000 sf area and would extend to
depths ranging from approximately 5 to 30 feet bgs. The volume of soil to be removed under this
alternative is approximately 60,900 cy. The approximate excavation limits under this alternative
are shown on Figure 10. Although soil under a certain portion of the Main Building Complex
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exhibits concentrations exceeding the industrial use SCOs, that soil is not accessible and would
not be addressed under this alternative.

Alternative SM5 would involve the same elements included under Alternative SM4, including pre-
excavation verification soil sampling, in-situ waste characterization sampling, utility relocation,
pre-design test boring program, installation of sidewall support systems (e.g., sheeting/bracing),
excavation, air monitoring/vapor control, offsite transportation and disposal, excavation
dewatering and water treatment, backfilling, restoration, etc. However, the excavation under
Alternative SM5 would cover a larger area and extend to greater depths than under Alternative
SM4. As shown on Figure 10, the excavation area under Alternative SM5 encompasses the
majority of the parking lots in the eastern portion of the site and extends around the County
Maintenance Building (around the east, south, and west sides) and extends up to the edge of the
Main Building Complex in several places (south of the complex and north/northeast of the
complex).

Based on the larger size of the excavation areas and their locations under this alternative as
compared to Alternative SM4, this alternative would at least require: (1) re-location of more
underground utilities (particularly near the Main Building Complex); (2) installation of more
sheetpile wall for excavation sidewall support and dewatering; (3) more soil handling and offsite
disposal; (4) more dewatering/water treatment; and (5) more waste characterization and
verification sampling.

Groundwater modeling performed in support of the Soil/Groundwater Removal IRM supported
that a dewatering rate of 175 gpm or greater would be needed. Dewatering was ultimately
performed at rates of between 175 and 450 gpm, with an overall average of 250 gpm. It is
assumed that a more robust excavation dewatering and treatment system would be required
under Alternative SM5 than under Alternative SM4 and the Soil/Groundwater Removal IRM
because nearly half of the excavation under this Alternative SM5 would be to depths of between
20 and 30 feet bgs (when only a small portion of the Soil/Groundwater Removal IRM excavation
extended to depths of 20 feet, and the maximum depth of excavation under Alternative SM4 is 24
feet). For purposes of estimating a cost for Alternative SM4, it is assumed that a
dewatering/treatment rate of 750 gpm or more would be needed.

This alternative would also include the same institutional controls provided under Alternative SM2

(as described above in Subsection 5.2.1.2) because certain soil at the site would still contain
chemical constituents at concentrations exceeding unrestricted use soil cleanup objectives.
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Compliance with SCGs

e Chemical-Specific SCGs: This alternative would address all soil where existing data shows
that concentrations exceed the industrial use SCOs presented in 6 NYCRR Part 375-6.8(b),
except for soil below certain portions of the Main Building Complex. The dewatering under
this alternative would also result in the capture, removal, and treatment of impacted
groundwater at the site. Applicable SCGs for groundwater would not be met due to
residually-impacted material remaining beneath the site in various areas.

Another chemical-specific SCG that may apply for this alternative is associated with
discharging treated groundwater to the Metro STP (and/or to surface water, if necessary). A
discharge permit would need to be obtained from the Metro STP, and the treated water
would need to meet influent requirements.

e Action-Specific SCGs: Action-specific SCGs that apply to this alternative are associated with
the excavation and disposal of the impacted soil, removal and treatment of groundwater from
the excavations, monitoring requirements, and OSHA health and safety requirements, and
would be the same as under Alternative SM4 (refer to the discussion under Alternative SM4
for details).

e Location-Specific SCGs: Remedial activities would be designed and conducted in
accordance with local codes and ordinances.

Overall Protection of Human Health and the Environment

Implementation of this alternative would meet the soil RAOs related to protecting human health
and the environment. Contact with or ingestion of soil exhibiting constituents at concentrations
exceeding industrial use SCOs would be minimized because most of it would be physically
removed from the site and treated/disposed at permitted facilities. The remaining soil that exhibits
constituents at concentrations exceeding the industrial use SCOs is below the Main Building
Complex and is inaccessible.

The land use restriction would further mitigate potential exposure by notifying future site owners
of the constituents of interest in soil and the applicability of the SMP. The SMP would mitigate
potential exposure to soil at the site by identifying known locations of constituents at
concentrations exceeding SCOs and setting forth actions to address possible future disturbances
of subsurface soil.
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The soil excavation would minimize future impacts to groundwater since impacted material would
have been removed and impacted groundwater in the area of the soil excavation would be
captured and treated.

Short-Term Effectiveness

As with Alternative SM4, during the implementation of this alternative, onsite remedial workers
may be exposed to chemical constituents in soil and groundwater by ingestion, dermal contact,
and/or inhalation. Potential exposure of onsite workers to chemical constituents would be
minimized by the use of PPE, as specified in a site-specific HASP. Air monitoring would be
performed during implementation of this alternative to determine the need for additional
engineering controls (e.g., use of water sprays/foam suppressants to suppress dust/vapors/odors
during soil excavation, performing excavation work within temporary enclosures, modifying the
rate of construction activities, etc.) and to confirm that dust or volatilized organic vapors are within
acceptable levels, as specified in the site-specific HASP.

The community would not have access to the site during the implementation of the remedial
activities as the site is currently and would continue to be fenced. Risks to the community also
would be minimized by providing security at the site and implementing a CAMP to minimize the
potential migration of volatile organic vapors or impacted dust from the site. In addition, actions
would be taken, if needed, to minimize potential MGP nuisance odors.

The excavated soil would pose a risk while onsite and during transportation from the site to the
treatment/disposal facility since it would be more accessible to human exposure. Under this
alternative, traffic resulting from the transportation of approximately 60,900 cy of impacted soil for
offsite disposal (approximately 3,050 one-way truckloads for soil removal and importing clean fill
materials) would pose a potential nuisance to the community and increase the risk for accidents
and spills. The transportation activities would be managed to minimize en-route risks to the
community. Waste transport trucks would have watertight tailgates with a gasket between the
box and the tailgate regardless of the designation of the load.

Based on the extent of remedial activities described herein, soil removal activities under this
remedial alternative may require greater than one year to complete.

Long-Term Effectiveness

Implementation of this alternative would meet the soil RAOs related to protecting human health
and the environment over the long-term, in part, by taking away soil exhibiting constituents at
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concentrations exceeding the SCOs for industrial land use and replacing that soil with clean fill
and various cover materials (asphalt, vegetation, etc.).

Contact with or ingestion of impacted soil would be minimized because the excavation would
result in permanent removal of impacted soil from the site. Dissolution of constituents from the
soil to groundwater would be minimized because the impacted soil would be removed and
replaced with clean backfill.

The land use restriction and SMP under this alternative would address remaining residually-
impacted soil.

Reduction of Toxicity, Mobility, or Volume

Implementation of this alternative would reduce the toxicity, mobility, and volume of impacted soil
and groundwater beneath the site primarily because: (1) impacted unsaturated and saturated soil
would be removed and replaced with clean backfill; and (2) groundwater from the area exhibiting
the most impacts would be captured and treated. Concentrations of chemical constituents
remaining in subsurface soil outside the excavation limits would potentially be reduced over an
extended period of time via natural attenuation over time.

Implementability

Impacted soil removal and treatment is technically feasible. Remedial contractors for the removal
of the impacted soil are readily available. Major difficulties associated with this alternative are: (1)
excavation in close proximity to existing buildings (the Main Complex Building and County
Maintenance Building); (2) the extensive relocation of subsurface utilities (including natural gas
and water lines) that would be required; (3) the potential need to remove subsurface obstructions
to drive sheetpile (or other excavation reinforcements) to required embedment depths; (4)
managing and treating a substantial amount of water that would accumulate within the
excavation (particularly considering heterogeneity in the subsurface which could mean more
permeable/conductive soils in areas); (5) the need to stabilize excavated soils to eliminate free
liquids (water) in preparation for offsite transport; (6) controlling odors that would potentially be
generated during excavation in close proximity to Hiawatha Boulevard; and (7) securing a
sufficient number of waste haulers to expeditiously transport the excavated soil for offsite
disposal.

The biggest challenge from an implementation standpoint would be to plan and coordinate

activities to minimize the disruption to Metro STP operations. At best, the disruption under this
alternative would be severe. The excavation areas are large and additional space would be
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required for equipment/material staging and for an onsite temporary water treatment facility. The
excavation would be further complicated by soil removal extending up to (and around) three
sides of the County Maintenance Building and up to (and around) parts of the east and south
sides of the Main Building Complex. With access essentially cut off to the County Maintenance
Building under this alternative, operations inside the building would need to be temporarily
relocated. The lack of access to portions of the Main Building Complex would present operational
and safety concerns (unloading areas for receipt of chemical/product inventory needed for
treatment operations would be blocked and the main entrance to the offices would be blocked).

Waste hauling vehicles would present additional traffic and related concerns, including
associated greenhouse gas emissions, safety concerns (risk of accidents or spills), roadway
wear and tear, and congestion from ongoing waste shipments during implementation of the
remedy.

There is a likelihood that technical problems could lead to schedule delays (i.e., equipment
failure, water treatment difficulties, traffic issues, etc.) but could be minimized with proper
advance planning and coordination of the remedial activities.

A test boring program would be implemented in connection with design of this alternative to
confirm that excavation reinforcements (e.g., sheetpiling) can be driven into the subgrade at the
required depths. The anticipated time necessary to complete the activities associated with this
alternative is approximately 1Y% years, not including the pre-design soil boring program or time to
obtain necessary permits to conduct these activities.

Cost

The capital costs associated with this alternative include a test boring program, site preparation,
groundwater dewatering well construction, temporary groundwater treatment system construction
and operation (through excavation activities), soil excavation, soil stabilization, transportation,
and treatment/disposal. Annual O&M costs associated with this alternative include costs
associated with inspection and maintenance of ground cover materials and preparation of an
annual certification report. The total estimated 30-year present worth cost for implementation of
this alternative is approximately $54,700,000. A detailed breakdown of the estimated costs for
this alternative is presented in Table 14.

5.2.2 Groundwater

Three groundwater alternatives were developed for detailed analysis and include:
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e Alternative GW1 — No Further Action.

e Alternative GW2 — Monitored Natural Attenuation and Institutional Controls.

e Alternative GW3 — Enhanced Bioremediation and Institutional Controls.

5.2.2.1 Alternative GW1 — No Further Action

Technical Description

Alternative GW1 involves no further action related to groundwater beyond the extensive
dewatering and treatment performed as part of the Soil/Groundwater Removal IRM, in which 283
million gallons of water were pumped and treated onsite prior to discharge to the Metro STP.
Alternative GW1 serves as the baseline for comparison of the overall effectiveness of the
groundwater remedies. This alternative would involve natural attenuation processes to reduce
concentrations of constituents of interest in groundwater. However, no monitoring would be
performed to evaluate the timing and extent of natural degradation.

Compliance with SCGs

e Chemical-Specific SCGs: The Class GA groundwater quality standards presented in 6
NYCRR Parts 700-705 and in NYSDEC TOGS 1.1.1 are applicable chemical-specific SCGs
for this alternative. Due to the natural salinity of the deep groundwater, concentrations of
TDS and chloride are, and will continue to be, well-above groundwater quality standards.
Natural attenuation processes may result in reduced concentrations of MGP-related
constituents in groundwater, but it is unlikely that groundwater quality standards would be
achieved.

e Action-Specific SCGs: Action-specific SCGs are not applicable because this alternative does
not involve the implementation of active remedial measures.

e Location-Specific SCGs: Location-specific SCGs are not applicable because this alternative
does not involve the implementation of active remedial measures.

Overall Protection of Human Health and the Environment

Existing groundwater use laws [10 NYCRR 5-1.31(b)] prohibit the installation of private wells
where public water supply is available, unless approval is expressly granted by the public water
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authority. These laws would continue to minimize potential human exposure to VOCs in
groundwater at concentrations exceeding standards/guidance values.

This alternative would not address exposures to construction workers performing intrusive
activities below the water table (such as activities to repair existing, or install new, subsurface
utilities/facilities).

Although there are constituents in groundwater at concentrations exceeding standards/guidance
values, the mass flux evaluation demonstrated that concentrations of constituents in groundwater
flowing from the site to the Barge Canal do not result in exceedances of applicable surface water
quality standards. As previously summarized in Section 1.3.4.3, a reducing environment is
present in the subsurface and provides opportunities for microbial communities to naturally
degrade BTEX and PAHSs in groundwater. Natural attenuation processes over time may result in
decreases in concentrations of constituents of interest in groundwater.

Short-Term Effectiveness

No remedial activities would be performed under the No Further Action alternative. Therefore,
there would be no short-term environmental impacts or risks to onsite workers or the community
(or construction workers, because there would not be any construction workers) associated with
implementation of the alternative.

Long-Term Effectiveness

Based on current conditions, there is a potential for construction worker exposure to impacted
groundwater during future intrusive activities (e.g., during excavation below the water table to
repair existing, or install new, subsurface utilities/facilities). The No Further Action Alternative
does not include actions or measures to address potential construction worker exposure to
impacted groundwater. Therefore, the No Further Action alternative is not considered to be
effective at addressing the RAO related to potential direct contact or inhalation of volatiles from
groundwater.

Reduction of Toxicity, Mobility, or Volume

Constituents of interest in groundwater would not be actively treated (other than by natural
processes), recycled, or destroyed. Reduction of toxicity, mobility, and the volume of impacted
groundwater would potentially occur over an extended period of time as a result of natural
processes.
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Implementability

The No Further Action alternative does not involve any active remedial response and poses no
technical or administrative implementability concerns.

Cost
There are no costs associated with Alternative GW1.
5.2.2.2 Alternative GW2 — Institutional Controls

Technical Description

Alternative GW2 consists of use restrictions on groundwater, natural attenuation processes to
reduce concentrations of constituents of interest in groundwater, and long-term groundwater
monitoring to evaluate changes in groundwater conditions. As discussed earlier in this report,
data from the RI indicates that there are microbial communities and conditions which support
natural degradation of BTEX and PAHSs in groundwater.

A land use restriction (e.g., in the form of a deed restriction or environmental easement) would
notify future property owners of the presence of MGP-related constituents in groundwater at the
site, restrict the use of onsite groundwater, and notify the owners of the applicability of an SMP.
Existing groundwater use laws [10 NYCRR 5-1.31(b)], which prohibit the installation of private
wells where public supply is available (unless approval is expressly granted by the public water
authority), would continue to minimize potential human exposure to constituents in groundwater
at concentrations exceeding the groundwater quality standards/guidance values. The use
restriction would apply to groundwater beneath the site and, if acceptable to the Canal
Corporation, to groundwater beneath the strip of land owned by the Canal Corporation and
located between the site and the Barge Canal.

An SMP would be prepared under this alternative to: (1) identify areas of impacted groundwater
associated with the site; and (2) address possible future intrusive activities that would result in the
potential for contact with impacted groundwater (to minimize the performance of work below the
water table and/or dewatering without appropriate controls and measures).

Long-term monitoring would be performed under this alternative to evaluate the effectiveness of
MNA over an extended period of time. Samples would be collected from selected existing
monitoring wells and analyzed for constituents of interest. The results of the groundwater
monitoring would be summarized and presented to the NYSDEC in annual reports. After a five
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year period, an evaluation of the long-term monitoring would be made and presented to the
NYSDEC. Based on the analytical results and trends in groundwater constituent concentrations,
National Grid would propose madifications to the monitoring program. For the purposes of this
FS Report, it is assumed that annual sampling to document monitored natural attenuation would
be conducted for an additional 25 years (i.e., for a total of 30 years).

Current and future property owners would be required to complete and submit annual certification
to the NYSDEC that administrative and engineering controls were put in place as part of the site

remedy, are still place, have not been altered, and are still effective.

Compliance with SCGs

e Chemical-Specific SCGs: The Class GA groundwater quality standards presented in 6
NYCRR Parts 700-705 and in NYSDEC TOGS 1.1.1 are applicable chemical-specific SCGs
for this alternative. Due to the natural salinity of the deep groundwater, concentrations of
TDS and chloride are, and will continue to be, well-above groundwater quality standards.
Natural attenuation processes may result in reduced concentrations of MGP-related
constituents in groundwater, but it is unlikely that groundwater quality standards would be
achieved.

e Action-Specific SCGs: Action-specific SCGs that potentially apply to this alternative are
associated with periodic groundwater monitoring, including the handling, transportation, and
disposal of waste material (i.e., purge water) in accordance with NYSDEC and NYSDOT
requirements, and performance of work in accordance with OSHA health and safety
requirements.

e Location-Specific SCGs: Location-specific SCGs are not applicable to this alternative
because it does not include active remedial measures.

Overall Protection of Human Health and the Environment

The existing groundwater use laws under 10 NYCRR 5-1.31(b) would continue to minimize
potential human exposure to MGP-related constituents in groundwater at concentrations
exceeding standards/guidance values. In addition, the SMP to be prepared (and referenced in a
land use restriction) would address exposures to construction workers performing intrusive
activities below the water table, such as activities to repair existing, or install new, subsurface
utilities/facilities. The SMP would identify requirements for use of personal protective equipment
and proper management of impacted groundwater that may be encountered.

G:\Clients\National Grid\Hiawatha Boulevard\10 Final Reports and Presentations\FS-October 2009\168911487_Rpt.doc

79



Feasibility Study
ARCADIS Report

Hiawatha Boulevard Former

MGP Site
Syracuse, New York

Although there are constituents in groundwater at concentrations exceeding standards/guidance
values, the mass flux evaluation demonstrated that concentrations of constituents in groundwater
flowing from the site to the Barge Canal do not result in exceedances of applicable surface water
quality standards. As previously summarized in Section 1.3.4.3, a reducing environment is
present in the subsurface and provides opportunities for microbial communities to naturally
degrade BTEX and PAHSs in groundwater. Natural attenuation processes over time may result in
decreases in concentrations of constituents of interest in groundwater.

Short-Term Effectiveness

Monitoring would be the only field work performed pursuant to this alternative. Personnel
performing groundwater monitoring would use PPE and follow requirements of a site-specific
HASP.

There would be no short-term environmental impacts or risks to onsite workers or the community
(or construction workers, because there would not be any construction) associated with

implementation of this alternative.

Long-Term Effectiveness

Natural attenuation processes may be effective over the long-term at reducing concentrations of
constituents of interest in groundwater. As previously discussed, a reducing environment is
present in the aquifer and provides opportunities for microbial communities to naturally degrade
BTEX and PAHSs. Long-term monitoring would be performed to evaluate changes in groundwater
conditions.

Through the establishment of a land use restriction and SMP, this alternative would meet the
groundwater RAOs related to potential direct contact, ingestion, and inhalation human health
exposure pathways. The land use restriction and SMP would be kept in place, unchanged,
unless site conditions were to change and make these measures unnecessary. If changes were
to occur that would require modifications to the land use restriction/SMP, such modifications
would be presented to the NYSDEC for review and approval, as appropriate. Both the land use
restriction and SMP would be apparent to possible future site owners during comprehensive due
diligence activities performed in connection with property transfer. Taken together, these
institutional controls could be expected to adequately and reliably provide for the management of
groundwater exhibiting constituents at concentrations exceeding standards.
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Reduction of Toxicity, Mobility, or Volume

MGP-impacted groundwater would not be contained, removed, or actively treated (other than by
natural processes). Reduction of the toxicity, mobility, and volume of impacted groundwater
would likely be reduced over an extended period of time via natural attenuation processes.

Implementability

This alternative would be both technically and administratively implementable. No permit
approvals, and only minimal coordination with other agencies would be required.

Cost

The capital costs associated with this alternative are related to preparing the appropriate
documentation for the land use restriction and preparing the SMP. Annual O&M costs associated
with this alternative include costs associated with periodic groundwater monitoring/reporting and
preparation of an annual certification report. The total estimated 30-year present worth cost for
implementation of this alternative is approximately $902,000. A detailed breakdown of the
estimated costs associated with this alternative is presented in Table 15.

5.2.2.3 Alternative GW3 — Enhanced Bioremediation and Institutional Controls

Technical Description

Alternative GW3 involves treating impacted groundwater by enhancing microbial degradation.
This alternative also involves monitoring and institutional controls (i.e., a land use restriction and
SMP as described for Alternative GW2) for groundwater containing MGP-related constituents at
concentrations exceeding Class GA groundwater quality standards/guidance values.

Background information related to bioremediation is presented below, followed by the conceptual
enhanced bioremediation approach for this site.

Enhanced Bioremediation Background Information

Aquifers impacted by aromatic hydrocarbons (such as the aquifer at the Hiawatha Boulevard
former MGP site) are typically anaerobic because the natural levels of dissolved oxygen (DO)
existing in the aquifer from rainfall infiltration or other mechanisms are consumed by
indigenous microbes. DO is the most thermodynamically favorable electron acceptor for
microorganisms and is preferentially utilized over other electron acceptors, such as nitrate,
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ferric iron, manganese (1V), sulfate, or carbon dioxide. In aquifers impacted by aromatic
hydrocarbons, utilization of DO by native microorganisms is associated with consumption of
dissolved hydrocarbons, which serve as electron donors. However, dissolved hydrocarbons
can be consumed by microorganisms utilizing other electron acceptors, although typically at a
slower rate than if DO is utilized as the electron acceptor.

Enhancement of natural biodegradation processes is a proven effective technology for
remediation of dissolved hydrocarbons in groundwater. Bioremediation under aerobic
conditions proceeds at a faster rate than under anaerobic conditions because microorganisms
derive a greater amount of energy when using oxygen (as compared to other electron
acceptors) to metabolize hydrocarbons. However, transitioning an aquifer from anaerobic to
aerobic conditions can be complicated and may not be able to be achieved completely due to
subsurface conditions (e.g., oxygen sinks and preferential pathways) and delivery system
considerations. Therefore, treatability studies would be conducted under this alternative to
evaluate the enhancement of aerobic and anaerobic degradation of BTEX and PAHSs in site
groundwater. The treatability studies would also evaluate the effects of elevated pH and salinity
on the degradation rates and potential amendments to optimize the degradation rates, as
indicated below.

e The elevated groundwater pH is within the range required for microbial degradation of
MGP-related compounds for most locations, as described in Section 1.3.4.3..Amendment
with compounds to adjust the pH may need to be implemented to create a more favorable
environment for microbial degradation. Such amendment could potentially double the rate
of degradation, as described in Section 4.4.2.3.

e The elevated groundwater salinity levels may slow initial growth of microbes, but would
ultimately be expected to have little to no effect on the microbial community once it is
established, and a slightly saline environment could potentially be beneficial for
degradation of MGP-related compounds. The ability of brackish and saltwater microbes to
actively degrade a wide variety of hydrocarbons has been well established and is easily
demonstrated, and there are many common soil bacteria that are readily adaptable to
highly saline environments (King et al, 1998).

There are numerous oxygen delivery technologies, such as air sparging, pure oxygen
sparging, oxygen diffusion through permeable tubing, down-well electrolytic oxygen generation,
dilute hydrogen peroxide injection, oxygenated water recirculation (OWR), and application of
oxygen-releasing materials (PermeOx®, ORC®). There are also multiple technologies to
provide amendments to enhance anaerobic degradation processes. Upon evaluating the
treatability study results, pilot studies would be designed and implemented to further evaluate
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those treatments with the most potential for effectively addressing BTEX and PAHS in site
groundwater. The results of the pilot studies (and follow-up pre-design investigation if needed)
would be used to select the technology(ies) that are most appropriate to address site BTEX
and PAHs in site groundwater for the enhanced bioremediation treatment program.

Consideration will be given to the by-products of the enhanced bioremediation program. For
example, dissolved iron in groundwater can result in the formation of precipitates when
groundwater is amended with oxygen and may also cause fouling of wells/treatment
equipment. This, in turn, may affect the delivery due to reduced transmissivity.

Enhanced Bioremediation Conceptual Approach

This alternative would focus on the northern property boundary (hydraulically upgradient from
the Barge Canal and within/downgradient from the two areas where the highest concentrations
of BTEX and PAHSs have been identified in groundwater). Treatment would be performed in two
separate areas (Treatment Areas 1 and 2) as shown on Figure 11. Active treatment would not
be performed between Treatment Areas 1 and 2 because concentrations of BTEX and PAHs
at this area are considerably lower, and for the most part, only slightly exceed Class GA water
quality standards/guidance values.

For purposes of estimating a cost for this alternative, it is assumed that groundwater treatment
in Treatment Areas 1 and 2 would be performed as follows:

e Treatment Area 1. Groundwater in this area would be treated by diffusing oxygen through
gas permeable tubing installed in a series of application wells. One application well would
be installed every 10 feet over a total distance of 450 feet (for a total of 45 application
wells). The wells would be installed approximately 25 feet from the property boundary.
Subsurface piping would be installed to connect the down-well permeable tubing to a
series of oxygen tanks in a centrally-located treatment shed.

e Treatment Area 2: Groundwater in this area would be treated by inserting an oxygen
releasing compound in a series of boreholes that would subsequently be backfilled. One
borehole would be installed every 5 feet over a distance of 750 feet during each of two
applications (i.e., for a total of 150 borings per application and 300 borings in total). Each
borehole would be completed to a depth of 25 feet bgs and backfilled with a mixture of
slurry-grout and slow release oxygen compound to approximately 5 feet bgs (i.e., the water
table).
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Treatment would focus on groundwater at depths of between approximately 5 and 25 feet bgs
in Treatment Areas 1 and 2. The treatment approach, including quantity, configuration,
locations, spacing, and depths of the boreholes/application wells, is subject to change and
would be determined during the Remedial Design. Soil cuttings generated during drilling would
be characterized and transported for proper offsite disposal.

Enhanced bioremediation would be expected to reduce the flux of constituents from site
groundwater to the Barge Canal by: (1) reducing concentrations of MGP-related constituents in
groundwater; and (2) to a lesser extent, degrading residual NAPL located within and
hydraulically downgradient from the treatment zone. Groundwater monitoring would be
performed under this alternative to evaluate potential changes in groundwater conditions.
Samples would be collected and analyzed for BTEX, PAHs, and biogeochemical parameters,
as appropriate. Modifications to the enhanced bioremediation treatment would be made, as
needed, based on monitoring results and may include: (1) operational enhancements (such as
increasing oxygen content supplied to the application wells; (2) installing additional application
wells along the northern property boundary; and/or (3) installing additional boreholes for slow
release oxygen compound application.

After overall groundwater quality improves and concentrations of MGP-related constituents
meet Class GA water quality standards/guidance values or reach asymptotic levels near those
values, then: (1) treatment operations would be scaled back; (2) project closeout criteria would
be developed; (3) SMP practices would be continued (if needed); and (4) changes to the site
monitoring program and reporting would be evaluated.

Compliance with SCGs

e Chemical-Specific SCGs: The Class GA groundwater quality standards presented in 6
NYCRR Parts 700-705 and in NYSDEC TOGS 1.1.1 are applicable chemical-specific SCGs
for this alternative. Due to the natural salinity of the deep groundwater, concentrations of
TDS and chloride are, and will continue to be, well-above groundwater quality standards.
However, the enhanced bioremediation is expected to result in reduced concentrations of
MGP-related constituents in groundwater, which could come close to or meet groundwater
quality standards.

e Action-Specific SCGs: Action-specific SCGs that apply to this alternative are associated with
completing soil borings, installing application wells, excavating trenches and installing piping,
diffusing oxygen into groundwater, monitoring groundwater conditions, and transporting
waste materials for offsite disposal. Workers and work activities that occur during
implementation of this alternative must comply with OSHA requirements for training, safety
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equipment and procedures, monitoring, recordkeeping, and reporting as identified in 29 CFR
1910, 29 CFR 1926, and 29 CFR 1904. Compliance with action-specific SCGs would be
accomplished by following a NYSDEC-approved RD/RA Plan and site-specific HASP.
Measures would be taken (as appropriate) to control levels of airborne particulate matter
during activities that disturb soil (excavation/trenching, grading, drilling, etc.), in accordance
with 40 CFR 50 National Ambient Air Quality Standards.

Waste materials generated during implementation of this alternative (i.e., excavated soil and
spoils from trenching/soil borings) would be characterized to determine appropriate offsite
disposal requirements. If any of the materials were to be characterized as a hazardous waste
(although not currently anticipated based on existing data), then the RCRA UTSs/LDRs and
USDOT requirements for the packaging, labeling, transportation, and disposal of hazardous
or regulated materials may be applicable. However, if the MGP-impacted material only
exhibited the hazardous characteristic of toxicity for benzene (D018), it would be conditionally
exempt from the hazardous waste management requirements (6 NYCRR Parts 370-374 and
376) when destined for thermal treatment in accordance with the requirements set forth in
TAGM 4061. Compliance with these requirements would be achieved by utilizing licensed
waste transporters and properly permitted disposal facilities.

Diffusing oxygen into groundwater may require submitting inventory information about the
proposed injection wells/activities to the USEPA Underground Injection Control Program.

e Location-Specific SCGs: Remedial activities would be designed and conducted in
accordance with local codes and ordinances.

Overall Protection of Human Health and the Environment

Implementation of the enhanced bioremediation alternative could meet the groundwater RAOs
related to protecting human health and the environment. Concentrations of MGP-related
constituents in groundwater would likely be reduced by stimulating degradation by existing
microbial communities in the subsurface. This, in turn, could reduce or eliminate offsite migration
of MGP-related constituents at concentrations exceeding Class GA water quality standards.

Although constituents currently in groundwater are at concentrations exceeding standards/
guidance values, the mass flux evaluation demonstrated that concentrations of constituents in
groundwater flowing from the site to the Barge Canal do not result in exceedances of applicable
surface water quality standards. The mass flux would be further reduced by implementation of
this alternative.
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Existing groundwater use laws under 10 NYCRR 5-1.31(b) would continue to minimize potential
human exposure to MGP-related constituents (and chloride/TDS) in groundwater at
concentrations exceeding standards/guidance values. In addition, the SMP to be prepared (and
referenced in a land use restriction) would address exposures to construction workers performing
intrusive activities below the water table, such as activities to repair existing, or install new,
subsurface utilities/facilities. The SMP would identify requirements for use of personal protective
equipment and proper management of impacted groundwater that may be encountered.

Short-Term Effectiveness

During subsurface work under this alternative (drilling, installation of application wells, trenching,
etc), onsite remedial construction workers may potentially be exposed to impacted soil by
ingestion, dermal contact, and/or inhalation. Potential exposure of onsite workers to chemical
constituents would be minimized by the use of PPE, as specified in a site-specific HASP that
would be developed during the remedial design. Air monitoring would be performed during the
construction under this alternative to determine the need for additional engineering controls (e.g.,
use of water sprays and/or foam to suppress dust/vapors/odors following removal of cover
materials, modifying the rate of construction activities, etc.) and to confirm that dust or volatilized
organic vapors are within acceptable levels, as specified in the site-specific HASP.

The community would not have access to the site during implementation of the remedial activities
because the site is currently and would continue to be fenced. Risks to the community also would
be minimized by providing security around the work area and implementing a CAMP to minimize
the potential migration of volatile organic vapors or impacted dust from the site. In addition,
actions would be taken, if needed, to minimize potential MGP nuisance odors. Construction of
facilities needed for the enhanced bioremediation system at the site may require a few months to
complete.

Monitoring would also be performed pursuant to this alternative. The anticipated reduction in
concentrations of MGP-related constituents in groundwater would not take place in the short-

term. It is expected to take at least several months or years to occur.

Personnel performing groundwater monitoring would use PPE and follow requirements of a site-
specific HASP.

Long-Term Effectiveness

Enhanced bioremediation may be effective over the long-term at reducing concentrations of
MGP-related constituents in groundwater. Existing microbial communities in the subsurface
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would be stimulated to increase the natural degradation of MGP-related constituents. Long-term
monitoring would be performed to evaluate changes in groundwater conditions.

Direct contact, ingestion, and inhalation human health exposures to MGP-impacted groundwater
would be reduced in the long-term through the enhanced bioremediation (and other measures as
needed) because concentrations would be reduced. However, there would continue to be the
potential for exposure to high groundwater salinity levels (i.e., concentrations of TDS and chloride
exceeding groundwater quality standards). Potential exposures would be further addressed via
the establishment of a land use restriction and SMP. The land use restriction and SMP would be
kept in place, unchanged, unless site conditions were to change and make these measures
unnecessary. If changes were to occur that would require modifications to the land use
restriction/SMP, such modifications would be presented to the NYSDEC for review and approval,
as appropriate. Both the land use restriction and SMP would be apparent to possible future site
owners during comprehensive due diligence activities performed in connection with property
transfer.

Operation of the enhanced bioremediation system and establishment of institutional controls
could be expected to adequately and reliably provide for the management of groundwater

exhibiting constituents at concentrations exceeding standards.

Reduction of Toxicity, Mobility, or Volume

Enhanced bioremediation would reduce the toxicity of MGP-related constituents in groundwater
through the treatment of these constituents. The volume of constituents in groundwater would
decrease as a result of the enhanced bioremediation. The mobility of constituents in groundwater
would not be affected by this alternative because groundwater flow rates and patterns would not
be changed.

By reducing the toxicity and volume of constituents of interest in groundwater, this alternative
limits the potential impacts to human health and the environment. Natural attenuation of residual
impacts in groundwater hydraulically upgradient from the treatment zone would potentially occur
over the long-term and further reduce the toxicity, mobility, and volume of impacts.

Implementability

Enhanced bioremediation is technically feasible and a proven technology. The boreholes and
application wells envisioned under this alternative can be installed relatively quickly and easily
with minor disruption to existing facility operations. Trenching to install piping to each well can
also be performed relatively easily. The treatment system would be constructed to allow for
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continuous automatic operation. Periodic O&M would be performed to verify that the system is
operating as designed and to collect groundwater samples to evaluate treatment system
performance and potential modifications.

It is anticipated that concentrations of MGP-related constituents in groundwater could be reduced
under this alternative within a matter of a few years time (potentially to levels that are consistent
with groundwater quality standards or asymptotic levels that are close to standards). The time
associated with successful implementation of the enhanced bioremediation would be upwards of
5 years and potentially longer. Long-term monitoring and maintenance could last 30 years or
more.

Cost

The capital costs associated with this alternative include bench-scale and pilot testing, installation
of application and monitoring wells, installation of enhanced bioremediation treatment equipment
and facilities (treatment shed), site restoration, and preparation of the land use restriction and
SMP.

Annual O&M costs associated with this alternative include costs associated with system
monitoring and maintenance (refilling oxygen tanks, periodic groundwater monitoring/reporting)
and preparation of an annual report summarizing treatment system O&M and results for
groundwater monitoring. Note that costs associated with expansion of the treatment system, if
needed, are not included under this alternative. The total estimated 30-year present worth cost
for implementation of this alternative is approximately $3,250,000. The cost for this alternative
could potentially be double this amount if a more aggressive approach such as oxygenated water
recirculation were to be selected and implemented based on the outcome of the pilot studies or
pre-design investigation. A detailed breakdown of the estimated costs for this alternative (based
on the conceptual approach described above) is presented in Table 16.
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6. Comparative Analysis of Alternatives

6.1 General

This section presents the comparative analysis of each remedial alternative using the seven
evaluation criteria identified in Section 5.2. The comparative analysis identifies the advantages
and disadvantages of each alternative relative to each other and with respect to the seven
criteria. The results of the comparative analysis were used as a basis for recommending remedial
alternatives for addressing the RAQOs identified for the site.

6.2 Comparative Analysis — Subsurface Soil Alternatives

This section provides a comparative analysis of the five subsurface soil alternatives:

e Alternative SM1 — No Further Action.

e Alternative SM2 — Institutional Controls.

e Alternative SM3 — In-Situ Soil Stabilization and Institutional Controls.

e Alternative SM4 — Focused Soil Excavation and Institutional Controls.

e Alternative SM5 — Soil Excavation to Industrial SCOs and Institutional Controls.

6.2.1 Compliance with SCGs

Chemical-Specific SCGs

Under each soil remedial alternative, there would continue to be exceedances of certain
chemical-specific SCGs as follows: (1) Alternatives SM1 and SM2 generally involve natural
degradation processes with no removal or treatment, and the timing and extent of improvement
(if any) by natural degradation processes in soil is uncertain; (2) Alternative SM3 involves
stabilization/solidification and would result in chemical constituents being immobilized in soil (not
removed); and (3) Alternatives SM4 and SM5 involve removal, but the existing data indicates that
there would continue to be exceedances of the industrial use SCOs at several subsurface
locations in the northeastern portion of the site under Alternative SM4 and below a small section
of the Main Complex Building under Alternative SM5.
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However, such exceedances under the alternatives do not necessarily equate to a current risk to
human health or the environment. Measures to address potential exposure pathways would be
implemented under Alternatives SM2 through SM5 (e.g., restricting land use to industrial,
requiring adherence to provisions of an SMP).

Action-Specific SCGs

Action-specific SCGs are not applicable to Alternatives SM1 and SM2 because they do not
involve the implementation of active remedial measures. For Alternatives SM3, SM4, and SM5,
health and safety-related SCGs would be addressed by following a site-specific HASP during
remedy implementation. In addition, appropriate procedures would be followed to comply with
SCGs related to the handling and disposal of impacted soil (including transportation and
disposal, permitting, manifesting, and disposal facilities) and air emissions. Action-specific SCGs
would be achieved for each of the alternatives.

Location-Specific SCGs

Location-specific SCGs are not applicable to Alternatives SM1 and SM2 because they do not
involve the implementation of active remedial measures. For Alternatives SM3, SM4, and SM5,
potentially applicable location-specific SCGs include the acquisition of regulatory approvals/
permits (including local building permits). The requirements of these approvals/permits would be
met during the design and implementation phases of these alternatives.

6.2.2 Overall Protection of Human Health and the Environment

Current conditions are already protective of human health and the environment to an extent. For
instance, existing ground surface cover in the form of grass/vegetation, asphalt pavement, and
Metro STP structures prevents direct contact with, or ingestion of, soil by site workers and
prevents exposures to soil via wind-blown dust. In addition, a significant amount of impacted soil
(110,000 tons) has already been removed as part of the Soil/Groundwater Removal IRM, and
existing data indicates that the remaining soil impacts are generally limited to: (1) thin lenses of
NAPL within the lower portion of the Solvay waste layer and upper part of the sand unit in the
northeastern portion of the site; and (2) exceedances of industrial use SCOs (generally by less
than an order of magnitude, with few exceptions) at locations in the northeastern portion of the
site. As discussed earlier in this report, no constituents were identified in leachate generated by
TCLP sample extraction at concentrations exceeding regulatory limits presented in 6 NYCRR
Part 371. Naturally-occurring degradation processes could potentially reduce concentrations of
constituents of interest in soil.
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As indicated in Section 1.3.5, the HHRA determined that potential human receptors that could be
exposed to constituents of interest in soil include future construction workers and subsurface
utility workers. Potential exposures to these workers would be addressed by the land use
restriction and SMP included under each alternative, except Alternative SML1.

Potential exposure would be even further limited under Alternatives SM3, SM4, and SM5 by the
active remedial measures to address soil (and potentially by Alternative SM2 if excavation were
to occur in the future in connection with a treatment plant expansion in the northeastern portion of
the site — although plans for a treatment plant expansion have not been developed at this time).
Contact with or ingestion of soil would be further minimized under Alternative SM3 because the
soil would be bound up in a solidified/stabilized matrix. Contact with or ingestion of impacted soil
would be further minimized under Alternatives SM4 and SM5 because the soil would be removed
and transported for offsite disposal. The exposure potential would be reduced more under
Alternative SM4 than under Alternative SM3 (due to soil removal instead of stabilization), and
more under Alternative SM5 than Alternative SM4 (due to a larger soil removal volume).

Under each of the alternatives, there is a potential for constituents of interest in remaining
impacted soil to migrate to groundwater. The potential migration of chemical constituents from
soil to groundwater would be further limited under Alternatives SM3 through SM5, as follows:

e ISS under Alternative SM3 would result in chemical constituents in soil being bound in a
stabilized/solidified matrix within the treatment area.

e The excavation under Alternatives SM4 and SM5 would result in the permanent removal of
some of the most-impacted soil remaining at the site, but there would still be impacted soil in
certain locations under both alternatives, including under the Main Building Complex.

As previously mentioned, the SMP under Alternative SM2 would include a requirement for
developing and implementing a remedial plan in connection with a potential future treatment plant
expansion into the northeastern section of the site. The remedial plan would identify areas and
depths of impacted soil to be removed and transported for offsite disposal in connection with the
expansion. Such excavation, if it were to be performed in the future, would also further limit
potential exposure.
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6.2.3 Short Term Effectiveness

There are no short-term negative impacts associated with Alternatives SM1 and SM2. Potential
short-term impacts under Alternatives SM3 through SM5 are primarily associated with the soil
disturbance that would occur during stabilization/solidification, excavation, and offsite
transportation and disposal, and include: (1) remedial construction worker exposure to soil
containing constituents of interest; (2) community exposure to MGP nuisance odors, volatile
organic vapors, or dust from the site; (3) increased risks for accidents and spills; (4) increased
noise; and (5) increased wear on public roadways.

The magnitude of the short-term impacts are related to the volume of material handled under the
alternatives, and are therefore highest under Alternative SM5, second highest under Alternative
SM4, and third highest under Alternative SM3. Appropriate measures would be implemented to
mitigate risks under Alternatives SM3 through SM5 and would include, but are not limited to,
advance planning, using PPE, implementing a HASP and CAMP that include an air monitoring
program, and implementing engineering controls such as water sprays and/or foam (as needed)
to keep dust and organic vapors within acceptable levels.

It is anticipated that the amount of time needed to implement the alternatives would be: a couple
months for Alternative SM2, several months for Alternative SM3, approximately 6 months to 1
year for Alternative SM4, and greater than 1 year for Alternative SM5. Each of the action
alternatives for soil would disrupt facility operations. However, the disruption would be less under
Alternative SM3 than under Alternatives SM4 and SM5 primarily because of: (1) the shorter
timeframe involved with remedy implementation; (2) the smaller footprint required for impacted
soil staging; and (3) the smaller amount of vehicle traffic associated with hauling impacted
materials from the site. Access to the east side of the County Maintenance Building (the main
entrance) would be blocked by Alternatives SM3 and SM4 (although for a shorter period under
Alternative SM3). Access to the County Maintenance Building would essentially be completely
cut off by Alternative SM5, and access to portions of the Main Building Complex would also be
cut off by Alternative SM5. This loss of access, in turn, would present operational and safety
concerns (unloading areas for receipt of chemical/product inventory needed for facility treatment
operations would be blocked and the main entrance to the offices would be blocked).

6.2.4 Long-Term Effectiveness
Alternative SM1 would not effectively meet the RAOSs related to potential direct contact, ingestion,
and inhalation human health exposure pathways. Over the long-term, Alternatives SM2 through

SM5 would effectively meet these RAQOs, alone, by the institutional controls (land use restriction
and SMP) that are included with these alternatives.
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The institutional controls would be kept in place, unchanged, unless site conditions or soil
cleanup objectives for industrial site use were to change. The SMP would set forth the actions to
be taken to protect the health and safety of site workers and the community and properly handle
impacted materials under a variety of site maintenance/future construction scenarios (utility repair
or installation, building expansion/construction, landscaping, maintenance activities, etc.). If
changes were to occur that would require modifications to the land use restriction/SMP, such
modifications would be presented to the NYSDEC for review and approval, as appropriate. Both
the land use restriction and SMP would be apparent to possible future site owners during
comprehensive due diligence activities performed in connection with property transfer. Taken
together, these institutional controls could be expected to adequately and reliably provide for the
management of impacted material to be left in place. Periodic reports would be filed with the
NYSDEC to demonstrate that the institutional controls are being maintained and remain effective.

Alternatives SM3, SM4, and SM5 would also involve active remedial measures, including
stabilization and/or excavation, in response to the RAO related to environmental protection (the
potential migration of chemical constituents for soil). Alternative SM5 is the largest in terms of
scope and coverage area and would result in removal of a significant amount of soil that exhibits
little or no NAPL. Alternatives SM3 and SM4 target the most-impacted soil remaining at the site,
which will result in removal of potential continuing contributions to groundwater quality impacts in
the northeastern portion of the site. The additional soil removal under Alternative SM5 would
likely add little benefit in terms of long-term effectiveness as compared to Alternatives SM3 and
SM4. Under each alternative, there would still be some amount of impacted soil remaining
following completion of the alternative (e.g., under the Main Building Complex and in certain other
locations).

As previously mentioned, a long-term concern for Alternative SM3 is related to the area selected
for ISS. This area has been identified by Onondaga County as a potential candidate location for
future treatment plant expansion, if needed. If treatment facilities were to be constructed in this
area in the future (plans have not been developed), then excavation for foundations would be
made more difficult due to the solidified mass created by the ISS. The stabilized soil excavated
for the foundations would likely require offsite transportation and disposal, resulting in additional
remedial expense on top of the original stabilization expense. However, an ISS material mixture
could be selected that would allow for such future excavation, if needed.

6.2.5 Reduction of Toxicity, Mobility, or Volume
Alternatives SM1 and SM2 would involve natural degradation processes to reduce

concentrations of constituents of interest in subsurface soil. The timing and extent of
improvements (if any) is uncertain. Reduction of toxicity, mobility, and mass of the impacted
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subsurface soil would potentially occur over an extended period of time as a result of natural
processes.

Alternatives SM3, SM4, and SM5 would involve active remedial measures to address impacted
subsurface soil. Under Alternative SM3, ISS would reduce the mobility and toxicity of constituents
in soil (through stabilization of these constituents and encapsulation in a grout monolith), but the
volume of impacted soil would remain unchanged. Under Alternatives SM4 and SM5, excavation
would reduce the toxicity, mobility, and volume of chemical constituents in soil at the site, as the
soil would be transported for offsite disposal and imported clean backfill would be provided to
restore the excavated areas. Alternatives SM3, SM4, and SM5 would each limit potential future
migration of constituents from soil to groundwater by minimizing the mobility of constituents of
interest in soil (Alternative SM3) or removing the impacted soil (Alternatives SM4 and SM5).

6.2.6 Implementability

Each of the alternatives could be implemented at the site. Alternative SM2 would be the most
straightforward action alternative to implement. Alternatives SM3, SM4, and SM5 would be
considerably more difficult to implement for a number of reasons, most of which are related to
working at an active municipal wastewater treatment facility that covers the footprint of the former
MGP. The most difficult action alternative to implement would be Alternative SM5, followed by
Alternative SM4, and then Alternative SM3 (Alternative SM2 would be the easiest, as indicated
above).

e Overall, the greatest challenge from an implementability standpoint for Alternatives SM3,
SM4, and SM5 would be to plan and coordinate activities to minimize the disruption to Metro
STP operations.

- The soil removal/stabilization area under Alternatives SM3 and SM4 encompasses most
of the parking lot associated with the County Maintenance Building and additional space
would be required for equipment/material staging under these alternatives. Equipment
and materials needed for ISS could be staged north of the County Maintenance Building,
but access to the east side of the building (the main entrance) would be blocked by the
implementation of these alternatives and parking would be lost for the duration of the
remedial activities.

- Excavation under Alternative SM5 would be further complicated by soil removal
extending up to (and around) three sides of the County Maintenance Building and up to
(and around) parts of the east and south sides of the Main Building Complex. With
access essentially cut off to the County Maintenance Building under this alternative,
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operations inside the building would need to be temporarily relocated. The lack of access
to portions of the Main Building Complex would present operational and safety concerns
(unloading areas for receipt of chemical/product inventory needed for treatment
operations would be blocked and the main entrance to the offices would be blocked).

e The presence of numerous subsurface utilities (including natural gas, electric, sanitary/storm
sewer, and water lines as shown on Figures 9 and 10) and potential subsurface foundations
within the removal/treatment areas would also present a difficulty with implementing ISS and
excavation. These features would interfere with drilling/injection operations for ISS and
sheetpile wall installation for excavation sidewall support. Jet grouting in close proximity to
utilities would be required under Alternative SM3, and relocation of subsurface utilities would
be required under Alternatives SM4 and SM5.

e Excavation under Alternatives SM4 and SM5 would be complicated by the need to dewater,
handle, load, transport, and dispose of large volumes of soil, and the need to pump and treat
large volumes of groundwater that would otherwise flood the excavation.

e ISS under Alternative SM3 would require a treatability study to determine the appropriate
stabilization agent and injection technology. Stabilization performed following the treatability
study and design would create a large solidified mass that would make future excavation for
a treatment plant expansion into the area more difficult. However, an ISS material mixture
could be selected that would allow for such future excavation by conventional equipment
such as a small excavator.

The previous remedial activities at the site (the Soil/Groundwater Removal IRM) were conducted
before the existing ammonia/phosphorous removal facilities were constructed. Implementation of
Alternative SM3, SM4, or SM5 with these facilities now in-place and operational, presents
logistical issues that did not exist at the time of the IRM. Because the remedial limits under these
alternatives cover most of, or a portion of, the existing parking lots associated with the County
Maintenance Building and the Main Building Complex and certain driveway entrances to these
buildings, access to these structures would be limited and parking would be lost for the duration
of the remedial activities. The loss of building access presents issues as discussed above.

6.2.7 Cost

The following table summarizes the estimated costs associated with each of the five subsurface
soil remedial alternatives.
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Estimated Present
Estimated Capital Worth O&M Cost Estimated Total

Alternative Cost (Rounded) (Rounded) Cost (Rounded)

SM1 $0 $0 $0

SM2 $97,500 $200,000 $292,000

SM3 $6,490,000 $200,000 $6,690,000

SM4 $18,550,000 $200,000 $18,700,000

SM5 $54,500,000 $200,000 $54,700,000

As indicated in the table above, total costs associated with implementing the action Alternatives
are ranked as follows (in order from lowest to highest cost): SM2, SM3, SM4, and SM5.

6.3 Comparative Analysis — Groundwater Alternatives

This section provides a comparative analysis of the three groundwater alternatives:
e Alternative GW1 — No Further Action.

e Alternative GW2 — Monitored Natural Attenuation and Institutional Controls.

e Alternative GW3 — Enhanced Bioremediation and Institutional Contraols.

6.3.1 Compliance with SCGs

Chemical-Specific SCGs

For each alternative, the Class GA groundwater quality standards/guidance values presented in
6 NYCRR Parts 700-705 and in NYSDEC TOGS 1.1.1 are applicable chemical-specific SCGs.
Alternatives GW1 and GW2 include natural attenuation processes for reductions in
concentrations of constituents of interest in groundwater, but it is unlikely that standards would be
met, as described in the secondary screening discussion under Subsection 4.4.2.2. Alternative
GW3 includes active groundwater treatment and would be expected to reduce concentrations of
MGP-related constituents in groundwater, which could come close to or would meet groundwater
quality standards.

Action-Specific SCGs

Action-specific SCGs are not applicable to Alternative GW1 because it does not involve the
implementation of active remedial measures. Action-specific SCGs that potentially apply to
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Alternative GW2 are associated with periodic groundwater monitoring. For Alternative GW3,
appropriate procedures would be followed to comply with action-specific SCGs related to
completing soil borings, installing application wells, excavating trenches and installing piping,
monitoring groundwater conditions, and transporting waste materials for offsite disposal.

Location-Specific SCGs

Location-specific SCGs are not applicable to either Alternative GW1 or GW2. For Alternative
GWS3, remedial activities would be designed and conducted in accordance with local codes and
ordinances.

6.3.2 Overall Protection of Human Health and the Environment

Under each alternative, the existing groundwater use laws under 10 NYCRR 5-1.31(b) would
continue to minimize potential human exposure to constituents in groundwater at concentrations
exceeding Class GA standards/guidance values.

The SMP to be prepared under Alternatives GW2 and GW3 (and referenced in a land use
restriction) would address exposures to construction workers performing intrusive activities below
the water table, such as activities to repair existing, or install new, subsurface utilities/facilities.
The SMP would identify requirements for use of personal protective equipment and proper
management of impacted groundwater that may be encountered. An SMP would not be prepared
under Alternative GW1.

Although there are MGP-related constituents in groundwater at concentrations exceeding Class
GA standards/guidance values, the mass flux evaluation demonstrated that concentrations of
constituents in groundwater flowing from the site to the Barge Canal do not result in exceedances
of applicable surface water quality standards.

As previously indicated, a reducing environment is present at a majority of locations in the
subsurface and provides opportunities for microbial communities to naturally degrade BTEX and
PAHs. Under Alternatives GW1 and GW2, natural attenuation processes over time may result in
decreases in concentrations of MGP-related constituents in groundwater. Under Alternative
GW3, existing microbial degradation would be enhanced by the addition of oxygen/amendments.
Therefore, MGP-related constituents in groundwater would be degraded faster under Alternative
GW3 than under Alternatives GW1 and GW2. Because groundwater concentrations would be
reduced more under Alternative GW3 than under Alternatives GW1 and GW2, Alternative GW3
would provide a higher level of protection to human health and the environment.
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6.3.3 Short Term Effectiveness

There would be no active remedial measures implemented under Alternatives GW1 and GW2,
other than groundwater monitoring under Alternative GW2. Therefore, there would be no short-
term environmental impacts or risks to onsite workers or the community (or construction workers,
because there would not be any construction) associated with implementation of these
alternatives. Personnel performing groundwater monitoring under Alternative GW2 would use
PPE and follow requirements of a site-specific HASP.

Under Alternative GW3, there would be potential short-term effects to site workers and the
community as a result of subsurface construction work, including drilling of borings, installation of
application wells, and trenching. However, these short-term effects are considered minimal and
could easily be mitigated through the use of advance planning, PPE, a site-specific HASP, and a
CAMP. An air monitoring program would be implemented and engineering controls such as water
sprays and/or foam would be used (as needed) to keep dust and organic vapors within
acceptable levels.

Construction of facilities needed for the enhanced bioremediation system under Alternative GW3
would require a few months to complete. As indicated above, there would be no construction
under Alternatives GW1 or GW?2.

6.3.4 Long-Term Effectiveness

Under Alternatives GW1 and GW2, natural attenuation processes may be effective over the long-
term at reducing concentrations of constituents of interest in groundwater. As previously
discussed, a reducing environment is present at a majority of locations in the aquifer and
provides opportunities for microbial communities to naturally degrade BTEX and PAHSs. Long-
term monitoring would be performed under Alternative GW2 (but not Alternative GW1) to
evaluate changes in groundwater conditions.

Based on current conditions, there is a potential for construction worker exposure to impacted
groundwater during future intrusive activities (e.g., during excavation below the water table to
repair existing, or install new, subsurface utilities/facilities). Alternative GW1 does not include
actions or measures to address potential construction worker exposure to impacted groundwater.

Under Alternative GW3, existing microbial degradation would be enhanced and MGP-related

constituents in groundwater would be degraded to a greater extent than under Alternatives GW1
and GW2. Because groundwater concentrations would be reduced more under Alternative GW3,
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this alternative would provide a higher level of protection to human health and the environment
than Alternatives GW1 and GW2 and would also be more effective in the long-term.

Through the establishment of a land use restriction and SMP, Alternatives GW2 and GW3 would
meet the groundwater RAOs related to potential direct contact, ingestion, and inhalation human
health exposure pathways. The land use restriction and SMP would be kept in place, unchanged,
unless site conditions were to change and make these measures unnecessary. If changes were
to occur that would require modifications to the land use restriction/SMP, such modifications
would be presented to the NYSDEC for review and approval, as appropriate. Both the land use
restriction and SMP would be apparent to possible future site owners during comprehensive due
diligence activities performed in connection with property transfer. Taken together, these
institutional controls could be expected to adequately and reliably provide for the management of
groundwater exhibiting constituents at concentrations exceeding standards.

6.3.5 Reduction in Toxicity, Mobility, and Volume

MGP-impacted groundwater would not be contained, removed, or treated (other than by ongoing
natural processes) under Alternatives GW1 and GW2. Reduction of the toxicity, mobility, and
volume of impacted groundwater would likely take place over an extended period of time via
natural attenuation processes under Alternatives GW1 and GW?2.

Under Alternative GW3, active treatment would be conducted in the form of enhanced
bioremediation and would reduce the toxicity and volume of MGP-related constituents in
groundwater. The active treatment under Alternative GW3 would be expected to result in lower
concentrations than could be achieved by natural processes without enhancement. Therefore,
Alternative GW3 is considered the most effective groundwater alternative for this evaluation
criterion.

6.3.6 Implementability

Alternatives GW1, GW2, and GW3 are considered technically and administratively
implementable. Alternative GW2 would be the most straightforward action alternative to
implement. Alternative GW3 would involve construction and O&M related to actively treating
groundwater, and would involve more labor hours and effort to implement than the other
groundwater alternatives. The enhanced bioremediation under Alternative GW3 could be
implemented with relatively little disruption to facility operations.
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The following table summarizes the estimated costs associated with each of the groundwater

remedial alternatives.

Estimated Capital

Estimated Present
Worth O&M Cost

Estimated Total

Alternative Cost (Rounded) (Rounded) Cost (Rounded)
GwW1 $0 $0 $0
GW2 $97,500 $804,000 $902,000
$1,340,000 $1,905,000 $3,250,000
W3 $2 680,000 to to
T $3,810,000 $6,500,000

As indicated in the table above, total costs associated with implementing Alternative GW3 are

higher than costs for implementing the other action alternative (GW2).

The final cost for Alternative GW3 could be double the $3,250,000 estimate shown in Table 16 if
pilot testing were to show that a more aggressive groundwater bioremediation approach (e.g.,
oxygenated water recirculation) were to be needed.
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7. Selection of Preferred Remedial Alternative

This section presents the preferred remedial alternatives to address soil and groundwater
conditions at the site.

7.1 Preferred Soil Remedial Alternative

Based on the comparative analysis of the five soil remedial alternatives presented in Section 6,
Alternative SM3 would cost-effectively achieve the best balance of the seven NYSDEC
evaluation criteria, and is therefore the preferred alternative. Via the soil stabilization, land use
restriction, and SMP, Alternative SM3 will achieve the RAOs related to protection of human
health and the environment. Alternative SM3 is implementable, has few short-term negative
impacts, will be effective over the long-term, will be conducive to future expansion of the Metro
STP (if future expansion is required), and will be implemented for a significantly lower cost than
Alternatives SM4 and SM5. The key advantages of Alternative SM3 over the other alternatives
evaluated in this FS Report are summarized below.

e Alternative SM3 provides greater protection of the environment (i.e., groundwater quality)
than Alternatives SM1 and SM2. The active remedial measures included under Alternative
SM3 will result in the most impacted soil being immobilized, and groundwater within the
treatment area will be contained (and/or completely bound) within the solidified/stabilized
material. This will result in a reduction in the mobility and toxicity of impacts from
approximately 14,500 cy of soil.

e Alternative SM3 is more easily implemented than Alternatives SM4 and SM5, and is equally-
or nearly equally-protective of human health and the environment over the long-term. The
additional actions under Alternatives SM4 and SM5 (soil excavation) would result in
significantly increased short-term risks related to increased soil volume/handling and
construction (e.g., worker exposure, injury, odors, noise, spills, traffic, etc.), and the
“potential” added benefits of those actions do not outweigh those risks. Impacts from
residually-impacted soil remaining under Alternative SM3 could be addressed by a
groundwater remedial program (refer to Subsection 7.2).

e Alternative SM3 will result in the smallest disruption to Metro STP operations of the active
remedial alternatives. Specifically, Alternative SM3 will, as compared to Alternatives SM4
and SM5: (1) require no re-location of subsurface utilities that are necessary for facility
operations; (2) result in less vehicle (truck) traffic at the site (and less potential for related
accidents and spills); and (3) result in fewer MGP odors that would need to be controlled at
the site. Alternative SM3 will also, as compared to Alternative SM5: (1) require less work in
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close proximity to the existing buildings and fewer restrictions on access to certain portions of
the buildings; (3) remove fewer paved areas (i.e., driveways and parking lots) needed for
access to areas of the facility and for employeel/visitor parking.

The additional costs for Alternatives SM4 and SM5 (nearly 3 to 8 times greater than Alternative
SM3) are not justified considering that Alternative SM3 is protective of human health and the
environment, is appropriate for the existing land use and potential facility expansion, and can be
readily implemented.

7.2 Preferred Groundwater Remedial Alternative

Based on the comparative analysis of the three groundwater remedial alternatives presented in
Section 6, Alternative GW3 would cost-effectively achieve the best balance of the seven
NYSDEC evaluation criteria, and is therefore the preferred alternative. The enhanced
bioremediation under Alternative GW3 is expected to reduce concentrations faster and to a
greater extent than could be achieved by natural processes without enhancement. This greater
reduction in concentrations will:

e Provide an incremental reduction in the toxicity and volume of MGP-related constituents in
groundwater compared to the other alternatives.

e Provide an incremental increase in the level of protection to human health and the
environment compared to the other alternatives.

The reduction under Alternative GW3 would occur via natural means (i.e., introduction of oxygen
and other amendments to enhance the activity of the native microbial community) and would not
involve significant pumping/dewatering or introduction of potentially hazardous chemicals into the
subsurface to degrade the MGP-related constituents. Although Alternative GW3 costs more than
the other alternatives, it is relatively easily implemented, has few short-term negative impacts,
and will be effective over the long-term, particularly when coupled with Alternative SM3.

Although it may be possible to achieve Class GA groundwater quality standards/guidance values
for MGP-related constituents under Alternative GW3, concentrations of TDS and chloride in
deeper deposits below the site will continue to be well-above groundwater quality standards
because of the naturally high salinity. Groundwater derived from these deposits will continue to
be unusable for human consumption.

The land use restriction proposed under the preferred soil remedial alternative will be expanded
to notify future property owners of the presence of constituents of interest in groundwater and
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prohibit groundwater use. The SMP proposed under the preferred soil remedial alternative will be
expanded to include the necessary elements to address groundwater. Coupled together,
Alternative SM3 and GW3 will be protective of human health and the environment.

7.3 Recommended Alternative Cost Estimate

The following table summarizes the total estimated costs associated with the preferred
subsurface soil and groundwater alternatives.

Estimated Present
Estimated Capital Worth O&M Cost Estimated Total
Alternative Cost (Rounded) (Rounded) Cost (Rounded)
SM3 $6,489,000 $200,000 $6,690,000
$1,340,000 $1,905,000 $3,250,000
GW3 o to to
$2,680,000 $3,810,000 $6,500,000
$9,940,000
Total Present Worth Cost Estimate: to
13,190,000

The range of costs for the preferred groundwater alternative reflects the possibility of
implementing a more aggressive enhanced groundwater bioremediation treatment approach
such as oxygenated water recirculation, if needed, based on the outcome of the pilot studies or
pre-design investigation.

Note that the costs presented above do not include additional remedial measures that may be
needed if Onondaga County expands the Metro STP into the northeast portion of the site in the
future. This would likely include, but not be limited to, soil excavation within the footprint of the
expansion, excavation dewatering, water treatment, soil dewatering, and waste transportation
and disposal. The cost of such additional remedial work is anticipated to be consistent with the
costs for Alternatives SM3 and SM4 ($6.7 million to $18.7 million, respectively).
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SUMMARY OF SAMPLING LOCATIONS AND LABORATORY ANALYSES

TABLE 1

NATIONAL GRID

HIAWATHA BOULEVARD FORMER MGP SITE

FEASIBILITY STUDY REPORT

= » (2 -
k5 = - () % % = 2 &
3 = B x Swl2|Zle|s o g g % 2
= EE O i o:g%ﬁm_.e 5 0 298
Location Depth |& & & Date g Elas|2|3eR|IL8]| 26 |58 <
Surface Soil Samples
SS-1 - - 7/18/1995 X X
SS-3 - - 7/18/1995 X X
SS-4 - - 7/18/1995 X X
SS-5 - - 3/31/1998 X X X
SS-6 -- 3/31/1998 X X X X
Subsurface Soil Samples
10-12 2/19/1998 X X X
SB-1 16-18 2/19/1998 X X X| X[ X] X X
22-24 2/19/1998 X X X
SB-2 12-14 X 7/13/1995 X X X| X[ X] X
14-16 X 7/13/1995 X X X
SB-3 14-16 X 2/27/1998 X X X| X[ X] X X
12-14 X 7/13/1995 X X X
SB-4 14-16 X 7/13/1995 X X X| X[ X] X
30-32 7/13/1995 | X X X
38-40 7/13/1995 X X X
SB-5 4-6 X 7/14/1995 X X X X[ X| X
20-22 7/14/1995 | X X X
SB-6 8-10 X 7/18/1995 X X X X[ X| X
22-24 7/18/1995 X X X
12-14 2/26/1998 X X X
SB-7 14-16 2/26/1998 X X X
20-22 2/26/1998 X X X X[ X]| X X
SB-8 18-20 2/26/1998 X X X
2-4 2/24/2000 X X X
6-8 2/24/2000 X
10-12 2/24/2000 X X X
SB9 14-16 2/24/2000 X X X
20-22 2/24/2000 X X X
28-30 2/24/2000 X X X
38-40 2/24/2000 X X X
48-50 2/24/2000 X X X
2-4 X 2/24/2000 X X X
6-8 X 2/24/2000 X X X
10-12 X 2/24/2000 X
SB-10 14-16 X 2/24/2000 X X X
20-22 2/24/2000 X X X
28-30 2/24/2000 X X X
38-40 2/24/2000 X X X
48-50 2/24/2000 X X X
DUP-4 [SB-10] 14-16 X 2/24/2000 X X X
2-4 X 2/28/2000 X X X
6-8 X 2/28/2000 X X X
10-12 X 2/28/2000 X X X
12-14 X 2/28/2000 X
SB-11 14-16 X 2/28/2000 X X X
20-22 2/28/2000 X X X
28-30 2/28/2000 X X X
38-40 2/28/2000 X X X
48-50 2/28/2000 X X X
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2-4 X 2/28/2000 | X X X
6-8 X 2/28/2000 X
10-12| X 2/28/2000 | X X X
SB.12 14-16 | X 2/28/2000 | X X X
20-22 2/28/2000 | X X X
28-30 2/28/2000 | X X X
38-40 2/28/2000 | X X X
4850 2/28/2000 | X X X
24 X 3/15/2000 | X X X
6-8 X 3/15/2000 | X X X
10-12| X 3/15/2000 | X X X
14-16 | X 3/15/2000 X
SB-13 20-22 3/15/2000 | X X X
28-30 3/15/2000 | X X X
38-40 3/15/2000 X
4850 3/15/2000 | X X X
24 2/24/2000 | X X X
6-8 2/24/2000 | X X X
8-10 2/24/2000 X
14-16 2/24/2000 | X X X
SB-14 20-22 2/24/2000 X X X
28-30 2/24/2000 | X X X
38-40 2/24/2000 | X X X
4850 2/24/2000 | X X X
DUP-3 [SB-14] 2-4 2/24/2000 | X X X
2-4 X 3/2/2000 X X X
6-8 X 3/2/2000 X X X
8-10 X 3/2/2000 X
10-12| X 3/2/2000 X X X
SB-15 14-16 | X 3/2/2000 X X X
20-22 3/2/2000 X X X
28-30 3/2/2000 X X X
38-40 3/2/2000 X X X
48-50 3/2/2000 X X X
DUP-7 [SB-15] 6-8 X 3/2/2000 X X
2-4 X 3/3/2000 X
6-8 X 3/3/2000 X X X
10-12| X 3/3/2000 X X X
14-16 | X 3/3/2000 X X X
SB-16 20-22 3/3/2000 X X X
28-30 3/3/2000 X
38-40 3/3/2000 X X X
48-50 3/3/2000 X X X
2-4 X 2/29/2000 X
6-8 X 2/29/2000 X X X
10-12| X 2/29/2000 | X X X
SB.17 14-16 | X 2/29/2000 X X X X
20-22 2/29/2000 | X X X
28-30 2/29/2000 X X X
38-40 2/29/2000 | X X X
48-50 2/29/2000 X X X
2-4 X 3/16/2000 X
6-8 X 3/16/2000 X X X
10-12| X 3/16/2000 | X X X
SB.18 14-16 | X 3/16/2000 X X X
20-22 3/16/2000 | X X X
28-30 3/16/2000 X X X
38-40 3/16/2000 | X X X
48-50 3/16/2000 X X X
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2-4 3/16/2000 | X X X
6-8 3/16/2000 | X X X
10-12 3/16/2000 X
14-16 3/16/2000 | X X X
SB-19 20-22 3/16/2000 | X X X
26-28 3/16/2000 X
28-30 3/16/2000 | X X X
38-40 3/16/2000 | X X X
48-50 3/16/2000 | X X X
2-4 212212000 | X X X
8-10 212212000 | X X X
10-12 212212000 | X X X
14-16 212212000 | X X X
SB-20 18-20 212212000 X
20-22 212212000 | X X X
28-30 212212000 | X X X
38-40 212212000 | X X X
48-50 212212000 | X X X
2-4 X 2/21/2000 | X X X
6-8 X 2/21/2000 | X X X
10-12| X 2/21/2000 | X X X
1416 | X 2/21/2000 | X X X
16-18 212212000 X
SB-21 20-22 212172000 | X X X
28-30 2/21/2000 | X X X
34-36 212212000 X
38-40 2/21/2000 | X X X
48-50 212172000 | X X X
DUP-1 [SB-21] 1416 | X 2/21/2000 | X X X
2-4 X 3/6/2000 X
6-8 X 3/6/2000 X
10-12| X 3/6/2000 X X
1416 | X 3/6/2000 X
SB-22 20-22 3/6/2000 X X
28-30 3/6/2000 X X
38-40 3/6/2000 X X X
42-44 3/6/2000 X
48-50 3/6/2000 X X X
DUP-8 [SB-22] 6-8 X 3/6/2000 X
2-4 X 2/29/2000 | X X X
6-8 X 2/29/2000 | X X X
10-12| X 2/29/2000 | X X X
SB-23 20-22 2/29/2000 | X X X
28-30 2/29/2000 | X X X
38-40 2/29/2000 | X X X
48-50 2/29/2000 | X X X
DUP-5 [SB-23] 6-8 X 2/29/2000 | X X X
2-4 3/20/2000 | X X X
6-8 3/20/2000 | X X X
10-12 3/20/2000 | X X X
12-14 3/20/2000 X
14-16 3/20/2000 | X X X
SB-24 20-22 3/20/2000 X X X
28-30 3/20/2000 | X X X
34-36 3/20/2000 X
38-40 3/20/2000 | X X X
48-50 3/20/2000 | X X X
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2-4 3/17/2000 | X X X
6-8 3/17/2000 | X X X
10-12 3/17/2000 | X X X
12-14 3/17/2000 X
SB-25 14-16 3/17/2000 | X X X
20-22 3/17/2000 | X X X
28-30 3/17/2000 | X X X
38-40 3/17/2000 | X X X
48-50 3/17/2000 | X X X
DUP-15 [SB-25] 20-22 3/17/2000 | X X X
2-4 2/24/2000 | X X X
6-8 212412000 | X X X
10-12 2/24/2000 | X X X
14-16 212412000 X
SB-26 20-22 212412000 | X X X
26-28 212412000 X
28-30 212412000 | X X X
38-40 212412000 | X X X
48-50 212412000 | X X X
DUP-2 [SB-26] 14-16 212412000 X
2.4 X 3/2/2000 X X X
6-8 X 3/2/2000 X X X
10-12| X 3/2/2000 X X X
1214 X 3/2/2000 X
14-16 | X 3/2/2000 X X X
SB-27 18-20 3/2/2000 X
20-22 3/2/2000 X X X
28-30 3/2/2000 X X X
38-40 3/2/2000 X X X
48-50 3/2/2000 X X X
24 X 3/1/2000 X X X
6-8 X 3/1/2000 X X X
10-12| X 3/1/2000 X X X
1416 | X 3/1/2000 X
SB-28 2022 312000 | X | X X
28-30 3/1/2000 X X X
38-40 3/1/2000 X X X
48-50 3/1/2000 X X X
24 X 3/1/2000 X
6-8 X 3/1/2000 X X X
10-12| X 3/1/2000 X X X
1416 | X 3/1/2000 X X X
SB-29 2022 312000 | X | x X
28-30 3/1/2000 X
38-40 3/1/2000 X X X
48-50 3/1/2000 X X X
DUP-6 [SB-29] 10-12| X 3/1/2000 X X X
24 3/13/2000 X
6-8 3/13/2000 | X X
10-12 3/13/2000 | X X
14-16 3/13/2000 X
SB-30 20-22 3/13/2000 | X X
24 3/13/2000 | X
28-30 3/13/2000 | X X
38-40 3/13/2000 | X X
48-50 3/13/2000 | X X
DUP-11 [SB-30] 20-22 3/13/2000 | X X
10/9/2009 Page 4 of 14

G:\Clients\National Grid\Hiawatha Boulevard\10 Final Reports and Presentations\FS-October 2009\168911487_FS Tables.xls



TABLE 1
SUMMARY OF SAMPLING LOCATIONS AND LABORATORY ANALYSES

NATIONAL GRID
HIAWATHA BOULEVARD FORMER MGP SITE
FEASIBILITY STUDY REPORT

s - 4 -
° [ ~ [} % & = T &
s g ax|8al2l2|2|alaE]| El3 &
= EE O i o:g%ﬁm_.e 5 0 298
Location Depth |& & & Date g Elas|2|3eR|IL8]| 26 |58 <
2-4 3/7/2000 X X X
6-8 3/7/2000 X X X
10-12 3/7/2000 X
12-14 3/7/2000 X
SB-31 14-16 3/7/2000 X X X
20-22 3/7/2000 X X X
28-30 3/7/2000 X X X
38-40 3/7/2000 X X X
48-50 3/7/2000 X X X
2-4 3/8/2000 X X X
6-8 3/8/2000 X X X
10-12 3/8/2000 X X X
12-14 3/8/2000 X
14-16 3/8/2000 X X X
SB-32 20-22 3/8/2000 X X X
22-24 3/8/2000 X X X
24-26 3/8/2000 X
28-30 3/8/2000 X X X
38-40 3/8/2000 X X X
4850 3/8/2000 X X X
6-8 3/14/2000 X X X
10-12 3/14/2000 X
14-16 3/14/2000 X X X
SB-33 20-22 3/14/2000 X X X
28-30 3/14/2000 X X X
38-40 3/14/2000 X X X
48-50 3/14/2000 X X X
DUP-13 [SB-33] 38-40 3/14/2000 X X X
2-4 3/6/2000 X X X
6-8 3/6/2000 X X X
10-12 3/6/2000 X X X
12-14 3/6/2000 X
14-16 3/6/2000 X X X
SB-34 18-20 3/6/2000 X
20-22 3/6/2000 X X X
28-30 3/6/2000 X X X
38-40 3/6/2000 X X X
4850 3/6/2000 X X X
DUP-9 [SB-34] 12-14 3/6/2000 X
2-4 3/8/2000 X X
6-8 3/8/2000 X X X
16-18 3/8/2000 X X X
SB-35 18-20 3/8/2000 X X X
28-30 3/8/2000 X X X
38-40 3/8/2000 X X X
48-50 3/8/2000 X X X
DUP-10 [SB-35] 6-8 3/8/2000 X X X
10-12 3/9/2000 X X X
SB-35A 14-16 3/9/2000 X X X
2-4 3/15/2000 X X
6-8 3/15/2000 X X
10-12 3/15/2000 X X X
14-16 3/15/2000 X X X
SB-36 18-20 3/15/2000 X
20-22 3/15/2000 X X X
28-30 3/15/2000 X X X
38-40 3/15/2000 X X X
48-50 3/15/2000 X X X
DUP-14 [SB-36] 6-8 3/15/2000 X X
DUP-15 [SB-36] 10-12 3/15/2000 X X X
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2-4 3/9/2000 X X X
6-8 3/9/2000 X X X
10-12 3/9/2000 X X X
14-16 3/9/2000 X X X
SB-37 18-20 3/9/2000 X X X
20-22 3/9/2000 X
28-30 3/9/2000 X X X
38-40 3/9/2000 X X X
48-50 3/9/2000 X X X
2-4 3/13/2000 | X X
6-8 3/13/2000 | X X
10-12 3/13/2000 | X X
14-16 3/13/2000 | X X
SB-38 16-18 3/13/2000 X
20-22 3/13/2000 | X X
28-30 3/13/2000 | X X
38-40 3/13/2000 | X X X
4850 3/13/2000 | X X X
DUP-12 [SB-38] 16-18 3/13/2000 X
2-4 3/9/2000 X X X
6-8 3/9/2000 X X
10-12 3/9/2000 X X X
14-16 3/9/2000 X X X
SB-39 20-22 3/9/2000 X
28-30 3/9/2000 X X X
38-40 3/9/2000 X X X
48-50 3/9/2000 X X X
2-4 3/23/2000 | X X X
6-8 3/23/2000 X
10-12 3/23/2000 | X X X
14-16 3/23/2000 | X X X
SB-40 20-22 3/23/2000 X
28-30 3/23/2000 | X X X
38-40 3/23/2000 | X X X
48-50 3/23/2000 | X X X
2-4 3/22/2000 | X X X
6-8 3/22/2000 | X X X
10-12 3/22/2000 | X X X
14-16 3/22/2000 | X X X
SB-41 20-22 3/22/2000 X
28-30 3/22/2000 | X X X
38-40 3/22/2000 | X X X
48-50 3/22/2000 | X X X
2-4 3/21/2000 | X X X
6-8 3/21/2000 X X X
10-12 3/21/2000 | X X X
14-16 3/21/2000 X X X
SB-42 20-22 3/21/2000 X
28-30 3/21/2000 X X X
38-40 3/21/2000 | X X X
48-50 3/21/2000 X X X
2-4 3/24/2000 | X X X
6-8 3/24/2000 X X X
10-12 3/24/2000 | X X X
14-16 3/24/2000 X X X
SB-43 20-22 3/24/2000 X
28-30 3/24/2000 X X X
38-40 3/24/2000 | X X X
48-50 3/24/2000 X X X
DUP-20 [SB-43] 28-30 3/24/2000 | X X X
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2-4 3/28/2000 | X X X
10-12 3/28/2000 | X X X
14-16 3/28/2000 | X X X
20-22 3/28/2000 | X X X
SB-44 24-26 3/28/2000 X
28-30 3/28/2000 | X X X
38-40 3/28/2000 | X X X
4850 3/28/2000 | X X X
24 3/27/2000 | X X X
6-8 3/27/2000 | X X X
10-12 3/27/2000 | X X X
14-16 3/27/2000 | X X X
SB-45 20-22 3/27/2000 X
28-30 3/27/2000 | X X X
38-40 3/27/2000 | X X X
4850 3/27/2000 | X X X
DUP-21 [SB-45] 38-40 3/27/2000 | X X X
2-4 3/27/2000 | X X
6-8 3/27/2000 | X X
10-12 3/27/2000 | X X X
14-16 3/27/2000 | X X X
SB-46 20-22 3/27/2000 | X X X
22-24 3/27/2000 X
28-30 3/27/2000 | X X X
38-40 3/27/2000 | X X X
4850 3/27/2000 | X X X
2-4 3/22/2000 | X X X
6-8 3/22/2000 | X X X
10-12 3/22/2000 | X X X
14-16 3/22/2000 | X X X
SB-47 20-22 3/22/2000 X
28-30 3/22/2000 | X X X
38-40 3/22/2000 | X X X
48-50 3/22/2000 | X X X
DUP-19 [SB-47] 28-30 3/22/2000 | X X X
2-4 3/23/2000 | X X X
10-12 3/23/2000 | X X X
14-16 3/23/2000 | X X X
16-18 3/23/2000 X
SB-48 20-22 3/23/2000 | X X X
28-30 3/23/2000 | X X
38-40 3/23/2000 | X X
48-50 3/23/2000 | X X
2-4 3/20/2000 | X X X
6-8 3/20/2000 X X X
10-12 3/21/2000 X
14-16 3/20/2000 X X X
SB-49 18-20 3/20/2000 X
20-22 3/20/2000 X X X
28-30 3/21/2000 | X X X
38-40 3/21/2000 X X X
48-50 3/21/2000 | X X X
DUP-17 [SB-49] 10-12 3/21/2000 X
DUP-18 [SB-49] 48-50 3/21/2000 | X X X
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2-4 3/28/2000 | X X X
6-8 3/28/2000 | X X X
10-12 3/28/2000 | X X X
14-16 3/28/2000 | X X X
SB-50 16-18 3/28/2000 X
20-22 3/28/2000 | X X X
28-30 3/28/2000 | X X X
38-40 3/28/2000 | X X X
48-50 3/28/2000 | X X X
DUP-22 [SB-50] 16-18 3/28/2000 X
T1 10-15 7/1/2001 X
T2 5-10 7/1/2001 X
MW-1D 18-20 2/25/1998 | X X X
MW-2D 22-24 2/124]1998 | X X X
DUP-3 [MW-2D] 22-24 2/20/1998 | X X X
12-14 2/120/1998 | X X X
MW-3D 18-20 2/20/1998 X X [ X[ x]Ix]x] X
21-23 2/123/1998 | X x| x|I x| x| x] x
MW-4D 27-29 2/23/1998 X X X
14-16 2/18/1998 | X X X
MW-5D 18-20 2/18/1998 | X X | x| x| x| x| x
26-28 2/18/1998 | X X X
MW-6S 10-12 7/20/1995 | X X | x| x| x|x
DUP [MW-6S] 10-12 7/20/1995 | X x| x| x| x]x
8-10 7/18/1995 | X X X
MW-7D 20-22 7/18/1995 | X x| x| x| x]x
26-28 7/18/1995 | X X X
20-22 2/17/1998 | X x| x|I x| x| x] x
MW-8D 2224 217/1998 | X | X X
DUP-1 [MW-8D] 20-22 2/17/1998 | X x| x| x| x]x
DUP-2 [MW-8D] 22-24 2/17/1998 | X X X
MW-18D 10-14 12/20/2002 | X x| x| x| x]x
MW-19S 5-6 1/7/2003 X X | x| x| x]x
MW-19D 16-17 1/7/2003 X x| x| x| x]x
MW-20D 26-30 12/27/2002 | X X | x| x| x]x
DUP-1[MW-20D] | 26-30 12/27/2002 | X x| x| x| x]x
MW-21S 0-8 12/30/2002 | X X | x| x| x]x
MW-21D 22-26 12/30/2002 | X x| x| x| x]x
MW-22S 6-7 1/6/2003 X X | x| x| x]x
MW-22D 22-23 1/6/2003 X x| x| x| x]x
B-1 15 2/6/2002 X X
B-2 15 1/16/2002 X X
B-3 15 1/16/2002 X X
B-4 15 1/31/2002 X X
B-5 15 2/6/2002 X X
B-6 15 12/3/2001 X X
DUP-1 [B-6] 15 12/3/2001 X X
B-7 15 12/3/2001 X X
B-8 15 1/28/2002 X X
B-9 15 11/16/2001 | X X
B-10 15 11/16/2001 | X X
B-11 15 11/16/2001 | X X
B-12 20 1/4/2002 X X
V-1 75 11/23/2001 | X X
V-2 75 12/27/2001 | X X
V-3 75 11/13/2001 | X X
V-4 75 11/13/2001 | X X
V-5 75 10/30/2001 | X X
V-6 75 10/30/2001 | X X
V-7 75 10/25/2001 | X X
V-8 75 10/20/2001 | X X
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V-9 7.5 10/22/2001 X X
V-10 7.5 10/23/2001 X X
V-11 7.5 10/23/2001 X X
V-12 7.5 10/24/2001 X X
V-13 7.5 11/26/2001 X X
V-14 17.5 1/4/2002 X X
V-14-2 17.5 1/4/2002 X X
V-15 17.5 1/4/2002 X X
V-16 17.5 1/4/2002 X X
V-17 17.5 1/4/2002 X X
SE-EW-1 - - 10/2/2001 X X
SE-SW-1 - - 10/2/2001 X X
SE-B-1 - - 10/2/2001 X X
SE-B-2 - - 10/2/2001 X X
Groundwater Samples
- - 3/31/1998 X X X X[ X| X X*
- - 5/20/1998 X X X[ X X]| X X*
MW-1S - - 10/24/2000 X X X X[ X X
- - 4/21/2003 X X X| X[ X X
- - 3/31/1998 X X X X[ X| X X*
- - 5/20/1998 X X X[ X X]| X X*
MW-1D - - 10/25/2000 X X X X[ X X
- - 4/21/2003 X X X| X[ X X
- - 3/30/1998 X X X X[ X| X X*
- - 5/20/1998 X X X[ X X]| X X*
MW-2S - - 10/24/2000 X X X X[ X X
- - 4/10/2003 X X X| X[ X X
- - 3/31/1998 X X X X[ X| X X*
- - 5/20/1998 X X X[ X X]| X X*
MW-2D - - 10/24/2000 X X X X[ X X
- - 4/10/2003 X X X X| X X
- - 3/30/1998 X X X X[ X| X X*
- - 5/20/1998 X X X X X[ X X*
MW-3S - - 10/24/2000 X X X X[ X X
- - 4/9/2003 X X X X| X X
- - 2/7/2006 X X X X (N/S)
-- 3/30/1998 X X X[ X] X] X X*
- - 5/20/1998 X X X X[ X| X X*
- - 10/24/2000 X X X X| X X
MW-3D - - 4/9/2003 X X X X[ X X
- - 2/6/2006 X X X X (N/S)
3/24/2008
" 3/25/2008 X X
DUP-1 [MW-3D] - - 3/30/1998 X X X X[ X| X X*
DUP-1 [MW-3D] - - 5/20/1998 X X X X X[ X X*
MW-3D, -- 4/10/2003 X X XXX X
-- 3/31/1998 X X X[ X]X] X X*
- - 5/21/1998 X X X X[ X| X X*
- - 10/26/2000 X X X[ X] X X
- - 4/22/2003 X X X| X[ X X
MW-4S -- 2/1/2006 X X X X (N/S)
- - 5/10/2006 X X X
- - 8/17/2006 X X X
- - 11/13/2006 X X X
DUP3 [MW-4S] - - 4/22/2003 X X X X]| X X
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-- 3/31/1998 | X X | X[ x]x]x X*
-- 5/21/1998 | X X | X[ X x[X X*
- 10/26/2000 | X X | X | X| X X
-- 4/22/2003 | X X | X[ XX X
MW-4D -- 2/6/2006 X X X X (N/S)
-- 5/12/2006 | X X X
- 8/15/2006 | X X X
-- 11/16/2006 | X X X
DUP1 [MW-4D] - 10/26/2000 | X X | X | X| X X
-- 3/30/1998 | X X | X[ X x[X X*
- 5/20/1998 | X X | X | X X[ X X*
MW-5S -- 10/26/2000 | X x| x| x]x X
- 4/9/2003 X X | X | X| X X
-- 2/2/2006 X X X X (N/S)
DUP2 [MW-5S] -- 4/9/2003 X X | X[ x]x X
- 3/30/1998 | X X | X[ XXX X*
- - 5/20/1998 X X X| X| X]| X X*
MW-5D - 10/26/2000 | X X | x| x[x X
- - 4/10/2003 X X X| X| X X
- 1/25/2006 | X X X X (N/S)
MW-101 [MW-5D] -- 1/25/2006 | X X X X (N/S)
- 521/1998 | X X | X[ XXX X*
-- 10/30/2000 | X X | x| x[x X
- 4/8/2003 X X | X[ XX X
MW-6S - 2/7/2006 X X X X (N/S)
- 5/11/2006 | X X X
-- 8/17/2006 | X X X
- 11/16/2006 | X X X
- - 3/31/1998 X X X| X| X]| X X*
- 521/1998 | X X | X[ XXX X*
-- 10/30/2000 | X X | x| x]x X
- 4/8/2003 X X | X[ XX X
MW-6D - - 2/8/2006 X X X X (N/S)
- 5/15/2006 | X X X
-- 8/16/2006 | X X X
- 11/17/2006 | X X X
MW-102 [MW-6D] - - 5/15/2006 X X X
DUP111706 [MW-6D] | -- 11/17/2006 | X X X
- - 3/31/1998 X X X| X| X[ X X*
- 521/1998 | X X | X[ XXX X*
-- 10/31/2000 | X X | x| x|x X
- 4/23/2003 | X X | X[ XX X
MW-7S - - 2/6/2006 X X X X (N/S)
- 5/12/2006 | X X X
-- 8/15/2006 | X X X
- 11/13/2006 | X X X
-- 3/31/1998 | X X | X[ X[ x]x X*
- 5/21/1998 | X X | X[ XXX X*
- - 10/27/2000 X X X | X]| X X
- 4/23/2003 | X X | X[ XX X
MW-7D -- 2/7/2006 X X X X (N/S)
- 5/15/2006 | X X X
-- 8/17/2006 | X X X
- 11/16/2006 | X X X
MW-102 [MW-7D] -- 8/17/2006 | X X X
- 3/30/1998 | X X | X[ XXX X*
-- 5/20/1998 | X X | X[ X[ x]x X*
- 4/21/2003 | X X | X[ XX X
MW-8S - 2/7/2006 X X X X (N/S)
- 5/15/2006 | X X X
-- 8/17/2006 | X X
- 11/17/2006 | X
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Location

Removed

During IRM

VOCs/
BTEX

Date

SVOCs/
PAHs

TCLP

Parameters

Dissolved
Gas

Analysis

MW-8D

3/30/1998

*[ *JChemistry

5/20/1998

x| <|PCBs

s[> Wet

10/31/2000

4/21/2003

DUP2 [MW-8D]

10/31/2000

MW-9S

10/30/2000

XXX |[>

MW-9D

10/27/2000

MW-10S

10/31/2000

MW-10D

10/31/2000

MW-11S

11/1/2000

3/25/2003

X< || x> |x|>x|x|x<|x}Metals

X< x || x> |x|>x|x|>x|x|Pesticides

XXX XXX XXX

XXX [X

1/30/2006

X (N/S)

5/9/2006

8/16/2006

11/14/2006

MW-11D

11/1/2000

3/25/2003

1/26/2006

X (N/S)

5/10/2006

8/17/2006

11/15/2006

DUP [MW-11D]

3/25/2003

MW-11D,

3/26/2003

MW-12S

11/1/2000

3/26/2003

X[X| X |X

X[X| X |X

XX XX

XX XX

1/31/2006

X (N/S)

5/9/2006

8/15/2006

Do Bl Bt Bt Bl Bl Pl B D B Bl D B o P B P g P P P B P B B P P P PN

11/15/2006

Do Bl Bl Bl Bl Bl Pl B D Bl B D B o P B Pad D B P B B P B B B P P PN

3/27/2008

DUP-3 [MW-12S]

3/27/2008

MW-12D

11/2/2000

3/26/2003

1/27/2006

X (N/S)

5/10/2006

8/16/2006

11/14/2006

MW-12D,

3/26/2003

MW-13S

2/6/2002

MW-13D

2/6/2002

DUP1 [MW-13D]

2/6/2002

MW-14S

2/7/2002

MW-14D

2/7/2002

MW-15S

2/7/2002

MW-15D

2/7/2002

XXX XXX X

MW-18S

3/27/2003

XX XX XX |XX] X

XX XX XX |XX] X

XXX XXX XX X<

XXX XXX XX X<

1/27/2006

X (N/S)

5/10/2006

8/15/2006

11/15/2006

MW-18D

3/27/2003

X

2/7/2006

X (N/S)

5/15/2006

8/22/2006

11/16/2006

MW-103 [MW-18D]

8/22/2006

MW-19S

3/27/2003

X

Dol B Dt B Bl B B B B B P Bl Bad D P B P Pad P P Dl P P Bl P B B

2/3/2006

S XXX XXX XX XX XXX X XX XXX XXX X

XX [ [ <> [ [ [ |3 |3 > [ [>< [ > >< [ >< | > [<[><|>< | >< | >< [ [ < [>< | >< | >< | >< [ > [ < [>< | >< [>< [ >< [>< [>< [>< | >< | >< [ >< [ >< [>< [>< | >< | >< | >< | >< [ > [><[>< | < | < | < | < |Cyanide

X (N/S)

10/9/2009
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TABLE 1

SUMMARY OF SAMPLING LOCATIONS AND LABORATORY ANALYSES

HIAWATHA BOULEVARD FORMER MGP SITE
FEASIBILITY STUDY REPORT

NATIONAL GRID

Location

Removed

During IRM

VOCs/
BTEX

Date

SVOCs/
PAHs

PCBs

TCLP

Parameters

t

e
Chemistry

W

Dissolved

Analysis

MW-19D

3/27/2003

x [Metals

x [Pesticides

X

x [Gas

1/31/2006

x| [Cyanide

X (N/S)

3/24/2008

MW-102 [MW-19D]

1/31/2006

X (N/S)

MW-19D,

4/8/2003

x

x

X

MW-20S

4/23/2003

X

2/2/2006

X (N/S)

MW-20D

4/23/2003

X

1/25/2006

X (N/S)

MW-21S

4/10/2003

X

MW-21D

4/10/2003

X

MW-22S

3/28/2003

XXX

XXX

X

Dad Bad B

2/2/2006

XXX XXX XX X [

X (N/S)

3/24/2008

MW-22D

4/8/2003

X

1/24/2006

XX

X (N/S)

3/24/2008

MW-23S

1/30/2006

X (N/S)

5/10/2006

8/17/2006

11/15/2006

3/27/2008

MW-23D

1/26/2006

X (N/S)

5/9/2006

8/16/2006

11/14/2006

3/26/2008

MW-24S

1/30/2006

X (N/S)

5/10/2006

8/16/2006

11/14/2006

3/26/2008

MW-24D

1/26/2006

X (N/S)

5/9/2006

8/15/2006

11/15/2006

3/26/2008

MW-25S

1/31/2006

X (N/S)

5/11/2006

8/18/2006

11/15/2006

3/26/2008

MW-25D

1/27/2006

X (N/S)

5/10/2006

8/15/2006

11/14/2006

3/26/2008

MW-26S

1/31/2006

Dad Bl Pad Bad B Dot Bl Bt Badl Bl B Badl Bl P Bad B P Bad B P Bt B P Bad P P P P Pad B Do

X (N/S)

3/27/2008

MW-26D

1/27/2006

x

X (N/S)

3/25/2008

MW-27S

1/31/2006

X (N/S)

3/25/2008

MW-27D

2/2/2006

X (N/S)

3/25/2008

DUP-032508 [MW-27D]

3/25/2008

MW-28S

1/31/2006

X (N/S)

3/25/2008

MW-28D

2/3/2006

X (N/S)

Dol B B Bl B Bt Bl B B Bd P D B D Pad P P Pl B P Bl Do P B D P B D P B P P Do D B D B B P B Bl D B Bl Bl B D P B B B B P Pd B Pl P Pd P PN

3/25/2008

Do B D Bl B e Bl Do P B D P B D P P2 P Pl Bl P Bl Do P B D P B D P B P P Do P B D B B P B Bl P B Bl B B D P B B B B P P B Pl P Pd P PN
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TABLE 1
SUMMARY OF SAMPLING LOCATIONS AND LABORATORY ANALYSES

NATIONAL GRID
HIAWATHA BOULEVARD FORMER MGP SITE
FEASIBILITY STUDY REPORT

= 73 4 > -
B i - [3) % 2 = Y 0
s g ax|8al2l2|2|alaE]| El3 &
= EE O i o:g%ﬁm_.e 5 0 298
Location Depth |3 ¢ a Date g Elas|2|3]8]8 Pl =65 |ad s
-- 2/6/2006 X X X X (N/S)
-- 5/11/2006 | X X X
MW-30S - - 8/16/2006 X X X
-- 11/16/2006 | X X X
- - 2/8/2006 X X X X (N/S)
-- 5/12/2006 | X X X
MW-30D - - 8/17/2006 X X X
-- 11/17/2006 | X X X
MW-101 [MW-30D] -- 5/12/2006 | X X X
-- 2/7/2006 X X X X (N/S)
-- 5/11/2006 | X X X
MW-31S -- 8/15/2006 X X X
-- 11/17/2006 | X X X
-- 2/8/2006 X X X X (N/S)
- - 5/12/2006 | X X X
-- 8/16/2006 X X X
MW-31D - - 11/16/2006 | X X X
__ 3/24/2008 N
3/26/2008
MW-103 [MW-31D] -- 2/8/2006 X X X X (N/S)
MW-101 [MW-31D] -- 8/16/2006 | X X X
-- 1/30/2006 X X X X (N/S)
-- 5/10/2006 | X X X
MW-32S - 8/16/2006 X X X
-- 11/15/2006 | X X X
-- 3/27/2008 | X X
DUP111506 [MW-32S]| - - 11/15/2006 | X X X
-- 1/26/2006 X X X X (N/S)
- - 5/11/2006 | X X X
MW-32D - 8/22/2006 X X X
-- 11/14/2006 | X X X
-- 3/27/2008 | X X
DUP-2 [MW-32D] -- 3/27/12008 | X X
MW-33S -- 2/1/2006 X X X X (N/S)
MW-33D - - 1/25/2006 | X X X X (N/S)
TMW-10DR -- 5/31/2001 X x| x| x| x]x
TMW-10D, -- 5/31/2001 X x [ x| x|x|x
TMW-10D; -- 5/31/2001 X X | x| x| x]|x
TMW-16S - - 10/31/2000 | X X | x| x|x X
TMW-16D -- 10/31/2000 | X X | x| x]x X
TMW-17S -- 6/4/2001 X X | x| x| x]x
TMW-17D, .- 6/4/2001 X X | x| x| x]|x
TMW-17D, -- 6/4/2001 X x [ x| x|x|x
TMW-18D, .- 6/1/2001 X X | x| x]|x]|x
TMW-18D, -- 6/1/2001 X x [ x| x|x]|x
TMW-19D, -- 6/1/2001 X X | x| x| x]|x
TMW-19D, -- 5/30/2001 X x [ x| x|x]|x
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TABLE 1
SUMMARY OF SAMPLING LOCATIONS AND LABORATORY ANALYSES

NATIONAL GRID
HIAWATHA BOULEVARD FORMER MGP SITE
FEASIBILITY STUDY REPORT

Notes:

1. Samples were collected by ARCADIS on the dates indicated.

2. DUP = Blind duplicate [corresponding sampling location is identified in brackets].
3. Gas Analysis = CO,, CO, CH,4, and O,.

4. TCLP Parameters = VOCs, SVOCs and Metals.

5. Wet Chemistry = Chloride, nitrate/nitrite, sulfate/sulfide, and BOD/COD.

- * = Wet Chemistry parameters plus alkalinity (CaCO3), carbonate (CaCO3), hardness (CaCO3), oil & grease, pH, and total dissolved
solids (TDS).
Samples were analyzed by TestAmerica Laboratories, Inc. (TestAmerica) located in Shelton, Connecticut.
7. Samples were submitted for laboratory analysis of one or more of the following constituents:
- Volatile Organic Compounds (VOCs)/Benzene, Toluene, Ethylbenzene, and Xylene (BTEX) using United States Environmental
Protection Agency (USEPA) SW-846 Method 8260.
- Semi Volatile Organic Compounds (SVOCs)/Polynuclear Aromatic Hydrocarbons (PAHs) using USEPA SW-846 Method 8270.
- Metals using USEPA SW-846 Methods 6010 and 7471.
- Cyanide by USEPA SW-846 Method 9012 and Method 335.4.
- Available cyanide by USEPA OIA 1677.
- Pesticides by USEPA Method 8080.
- Polychlorinated Biphenyls (PCBs) using USEPA SW-846 Method 8082.
- Toxic Characteristic Leaching Procedure (TCLP) extraction by USEPA SW-846 Methods 1311 and analysis by:
e VOCs using USEPA SW-846 Method 8260.
e SVOCs using USEPA SW-846 Method 8270.
o Metals using USEPA SW-846 Method 6010 and 7471.
- Wet Chemistry by:
o Sulfate (SO,) using Method 9036.
e Sulfide using USEPA Method 9031.
o Nitrite (NO,) and nitrate (NO3) using USEPA Method 9200.

e Biochemical oxygen demand (BOD) using USEPA Method 405.1.
e Chemical oxygen demand (COD) using USEPA Method 410.1.
o Chloride using USEPA Method 9250.
e Dissolved organic carbon (DOC) average quads using USEPA Method 9060.
e Total organic carbon (TOC) using USEPA Method 9060.
- Dissolved Gas by using AM-15.01.
8. --=Adepth is not applicable for the sample.
9. A check-mark (X) indicates analysis was conducted.
10. X(N/S) = only nitrate/nitrite and sulfate/sulfide were analyzed.

o
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TABLE 2
MONITORING WELL CONSTRUCTION DETAILS

NATIONAL GRID
HIAWATHA BOULEVARD FORMER MGP SITE
FEASIBILITY STUDY REPORT

(]
E £ c i =
ko = ] 21 ®
£ g £ |3 S § Depth to Type of Estimated | Estimated
8 = 'g ? S s Screened Hyraulic Hydraulic | Hydraulic
Material Screened/ o Northing Easting Measuring Ground Surface B s g = o o Interval Conductivity [Conductivity [ Conductivity
Location ID Location 3 Coordinate Coordinate Point Elev. Elev. & = S A 3 (ft. bgs) | Well Depth] Slug Test (K) (K)
ft. ft. ft. NAVD 88 ft. NAVD 88 ft. ags in. n. ft. [Top[Bottom ft. bgs In Out cm/sec ft/day
MW-1S sand and gravel (Fill)* 2/26/98 928163.64 1117076.17 372.26 370.14 2.1 2 PVC | 0.01 5 4 9 10 X 6.60E-03 18.72
X 3.43E-04 0.97
MW-1D sand and gravel 2/25/98 928158.15 1117078.58 372.27 370.41 1.9 2 PVC | 001 10 | 22 32 34 X 2 54E-04 0.72
Mw-2s  |32ndand cobbles (Solvay 2/25/98 | 92838187 | 1117473.80 371.21 368.77 24 2 | pvc |oo1| 5 |4 o 10 X 4178-03 1183
waste)* X 1.6E-03 4.65
MW-2D sand, gravel, and cobbles 2/24/98 928376.08 1117477.98 371.53 369.18 2.3 2 PVC | 001 10 [ 22 32 34 X 2.23E-04 0.63

. sand and gravel (Solvay X 7.09E-04 2.01
MW-3S waste)* 2/23/98 928523.22 1117718.06 370.19 367.91 2.3 2 PVC | 0.01 5 4 9 10 X 1.25E-03 355
MW-3D sand and gravel 2/20/98 928516.66 1117713.18 370.02 367.93 21 2 PVC | 001 10 | 12 22 24 X 1.31E-03 371

9 : : : : : : X | 8.93E-04 253

" X 5.41E-07 0.002

MW-3D, sand, silt, and clay 1/2/03 928538.28 1117721.38 369.78 367.92 1.9 2 PVC | 001 10 | 50 60 60 5.41E-07 0.002
Mw-45  |Sand. gravel, and cobbles 2/24/98 | 928617.29 | 1117010.45 370.66 371.41 NA 2 | pvc |o001| 5 | 4 9 10 X 9.2E-04 2.62

(Solvay waste)*

X 3.00E-04 0.85

MW-4D sand 2/23/98 928615.52 1117013.64 370.90 371.36 NA 2 PVC | 001 10 | 22 32 34 X 3.28E-04 0.93
X 5.21E-04 1.48

MW-5S sand, clay, and gravel 2/19/98 928941.09 1117477.76 370.42 369.36 1.1 2 PVC | 0.01 5 4 9 10 X 4.60E-04 130
X 5.57E-04 1.58

MW-5D sand 2/18/98 928937.73 1117481.40 371.48 369.32 22 2 PVC | 001 10 | 18 28 30 X 5.28E-04 150
sand, gravel, silt, brick, and X 8.51E-04 241

MW-6S asphalt (Fill/Solvay waste)* 7119/95 929339.15 1116517.20 375.05 373.71 1.3 2 PVC | 0.01 5 4 9 10 X 3.25E-04 0.92
MW-6D sand, silt, gravel, and clay 7/18/95 929342.61 1116519.67 375.33 373.49 1.8 2 PvC | 001 10 | 17 27 29 X X 22‘7‘;82 ;;g
sand, silt, and gravel (Sovay | - 7/, g/q5 - - 375.27 373.18 21 | 2 | pvc |oot| 5 | 5| 10 10 S .- --
MW-7S wasttje) | - 2 02 68.3

sand, silt, and concrete X A1E- .31

(Solvay waste)* 8/31/05 929484.90 1116742.49 374.96 373.40 4 PVC | 0.01 5 5 10 11 X 2 13E-02 60.34
sand, silt, and clay 7/18/95 - - - - 374.59 373.00 1.6 2 PVC | 001 10 | 13 23 26 - - - - - - - -

MW-7D . X 1.64E-04 0.47
sand and silt 8/30/05 929487.93 1116745.73 374.34 373.40 -- 4 PVvC | 001 10 | 13 23 24 X 3.55E-04 101

X 5.58E-03 15.83

MW-8S sand, clay, and gravel 2/18/98 929625.03 1116925.88 375.75 373.65 21 2 PVC | 001| 5 4 9 9 X 4.93E-03 13.98
MW-8D sand and gravel 2/17/98 929629.63 1116925.12 375.84 373.62 22 2 PVC | 001 10 | 16 26 28 X X 12;:82 :673;
TMW-9S _ |Fill/Solvay waste 4/3/2000 -- -- -- -- -- 2 PVC [001| 5 5 10 12.5 -- -- -- --
TMW-9D sand 4/3/2000 - - - - - - - - - - 2 PVC | 001 10 [ 18 28 29.8 - - - - - - - -
TMW-10S _[Solvay waste 3/30/2000 -- -- - - -- - - 2 PVC | 0.01 5 5 10 12.3 -- -- -- --
TMW-10D [sand 3/30/2000 - - - - - - - - - - 2 PVvC | 001 10 [ 14 24 26 - - - - - - - -
TMW-10DR [sand, silt, and gravel 5/16/2001 - - - - - - - - - - 2 PVC 0.01] 10 18 28 30 - - - - - - - -
TMW-10D, |sand, silt, and gravel 5/15/2001 -- -- -- -- -- 2 PVC | 001 10 | 30 40 42 -- -- -- --
TMW-10D3; [sand and silt 5/14/2001 -- -- -- -- -- 2 PVvC | 001 10 | 50 60 62 -- -- -- --

. sand, silt, and gravel (Solvay X 2.00E-02 56.58
MW-11S waste)* 9/18/2000 929667.67 1116987.03 373.71 371.67 2.0 2 PVC | 0.01 5 5 10 10 X 8.41E-03 2383
MW-11D sand and silt* 9/18/2000 929671.71 1116984.71 373.49 371.64 1.9 2 PVC 0.01| 10 16 26 26 X 5.198-04 147

X 3.88E-04 1.10

. X 1.49E-03 4.23

MW-11D, |sand, silt, and gravel 12/9/2002 929656.09 1116989.38 373.99 371.56 2.4 2 PVvC | 001 10 | 50 60 60 X 1.94E-03 550

MW-12S sand and clay (Solvay waste)*| 9/19/2000 | 929452.37 1117159.06 372.18 370.13 2.1 2 PVC | 0.01 5 5 10 10 X 7.46E-04 2.11
10/9/2009 Page 1 of 3
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TABLE 2
MONITORING WELL CONSTRUCTION DETAILS

NATIONAL GRID
HIAWATHA BOULEVARD FORMER MGP SITE
FEASIBILITY STUDY REPORT

g < o g =
g 2 8 2| o
£ g £ |3 S § Depth to Type of Estimated | Estimated
8 = 'g ? S s Screened Hyraulic Hydraulic | Hydraulic
Material Screened/ o Northing Easting Measuring Ground Surface B s g = o o Interval Conductivity [Conductivity [ Conductivity
Location ID Location 3 Coordinate Coordinate Point Elev. Elev. & = S A 3 (ft. bgs) | Well Depth] Slug Test (K) (K)
ft. ft. ft. NAVD 88 ft. NAVD 88 ft. ags in. n. ft. [Top[Bottom ft. bgs In Out cm/sec ft/day
MW-12D sand, silt, and clay 9/19/2000 929456.54 1117158.42 371.97 370.01 2.0 2 PVC | 001 10 | 16 26 26 X X %ié;gi gz;
" X 1.17E-03 3.32
MW-12D, |sand, silt, and clay 12/17/2002] 929445.20 1117166.39 372.32 369.90 2.4 2 PVC | 001 10 | 50 60 60 X 2 61E-03 7.40
MW-13S sand, silt, and clay 8/7/2001 928440.14 1117906.33 365.83 363.83 2.0 2 PVC | 001 10 4 14 14 X 1.62E-03 4.60
MW-13D sand, silt, and clay 8/7/2001 928434.77 1117896.93 366.12 363.87 2.3 2 PVC | 001 10 | 16 26 26 X X ?%Egi ;1‘8
MW-14S sand, silt, and gravel 8/8/2001 928291.71 1117663.82 366.25 364.35 1.9 2 PVC | 001 10 4 14 14 X 5.12E-04 1.45
" X 5.80E-04 1.64
MW-14D sand and silt 8/8/2001 928292.43 1117667.71 366.40 364.50 1.9 2 PVC | 001 10 | 16 26 26 X 514E-04 146
MW-15S sand, silt, and gravel 8/9/2001 928065.46 1117246.37 366.27 364.32 1.9 2 PVvC | 0.01| 10 4 14 15 X 2.87E-03 8.12
St andg : i : : : : x | 825E-02 233.86
MW-15D sand and silt 8/9/2001 928066.97 1117248.74 366.42 364.32 2.1 2 PVC | 001 10 [ 16 26 26 X 4.50E-04 1.28
. X 3.88E-03 11.00
TMW-16S [Fill/Solvay waste 3/30/2000 -- -- 373.97 -- -- 2 PVC | 0.01 5 5 10 12 X 1.06E-03 3.00
X 3.61E-03 10.23
TMW-16D [sand 3/30/2000 -- -- 373.63 -- -- 2 PVC | 001 10 | 16 26 28 X 4.67E-03 13.04
TMW-17S _[sand and gravel 5/18/2001 - - - - 373.98 - - - - 2 PVC | 0.01 5 5 10 12 - - - - - - - -
TMW-17D; |sand, silt, and gravel 5/18/2001 -- -- 373.65 -- -- 2 PVC 0.01| 10 14 24 26 -- -- -- --
TMW-17D, |sand and silt 5/17/2001 -- -- 373.58 -- -- 2 PVC | 001 10 | 30 40 42 -- -- -- --
" X 1.96E-02 55.67
MW-18S sand and silt (Solvay waste) |12/19/2002] 929288.29 1117299.81 371.07 369.00 21 2 PVC | 0.01 5 5 10 10 X 1.27E-02 35.09
~ X 2.18E-04 0.62
MW-18D sand, silt, gravel, and clay 12/20/2002] 929294.17 1117294.78 371.46 369.00 25 2 PVC | 001 10 | 16 26 26 X 2 56E-04 0.73
TMW-18D; |sand, silt, and gravel 5/16/2001 -- -- 374.64 -- -- 2 PvC |[0.01| 10 | 10 20 22 -- -- -- --
TMW-18D, [sand and silt 5/16/2001 -- -- 374.99 -- -- 2 PVvC | 001 10 | 30 40 42 -- -- -- --
MW-19S  |sand and gravel 1/9/2003 | 92877679 | 111767359 369.01 366.61 24 | 2 | pvc |o001] 5 | 5| 10 10 X 5.45E-04 155
9 : : : : : : X | 5.026-04 1.42
~ X 7.63E-05 0.22
MW-19D sand and silt 1/7/2003 928772.57 1117677.17 369.10 366.61 25 2 PVC | 001 10 | 16 26 26 X 5.97E-05 017
. X 3.64E-07 0.001
MW-19D. . A . X . .
9D, |silt and clay 1/9/2003 928768.26 1117678.92 368.63 366.61 2.0 2 PVC [ 0.01]| 10 | 50 60 60 X 6.86E-07 0.002
TMW-19D; |sand, silt, and gravel 5/17/2001 -- -- 374.25 -- -- 2 PVvC | 001 10 | 14 24 26 -- -- -- --
TMW-19D, |sand and silt 5/14/2001 -- -- 374.22 -- -- 2 PvC |[0.01| 10 | 30 40 42 -- -- -- --
X 1.24E-04 0.35
MW-20S (Solvay waste) 12/27/2002] 928702.42 1117613.61 370.80 368.32 25 2 PVC | 0.01 5 5 10 10 X 8.51E-05 0.24
. X 2.52E-04 0.71
MW-20D sand, silt, and gravel 12/27/2002] 928697.33 1117615.06 370.69 368.25 2.4 2 PVC | 001 10 | 20 30 30 X 1.64E-04 0.47
i X 6.68E-03 18.92
MW-21S silt and gravel (Solvay waste) [12/30/2002) 928464.25 1117629.78 370.81 368.66 21 2 PVC | 0.01 5 5 10 10 X 4.35E-03 1232
. X 2.73E-04 0.77
MW-21D sand, silt, and gravel 12/30/2002] 928460.48 1117623.94 370.45 368.60 1.8 2 PVC | 001 10 | 16 26 26 X 1.34E-04 0.39
X 1.00E-03 2.85
MW-22S (Solvay waste) 1/6/2003 928556.33 1117807.47 369.92 367.43 25 2 PVC | 0.01 5 5 10 10 X 5.26E-04 149
MW-22D sand, silt, and gravel 1/6/2003 928561.97 1117811.82 369.87 367.43 2.4 2 PVC 0.01| 10 16 26 26 X X 322582 123
. sand and silt (Fill/Solvay X 6.25E-04 1.77
MW-23S waste)* 8/26/2005 929676.42 1117006.81 372.49 370.06 2.4 2 PVC | 0.02 5 3 8 8 X 6.10E-04 173
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TABLE 2
MONITORING WELL CONSTRUCTION DETAILS

NATIONAL GRID
HIAWATHA BOULEVARD FORMER MGP SITE
FEASIBILITY STUDY REPORT

(]
E £ c i =
ko = ] 21 ®
£ g £ |3 S § Depth to Type of Estimated | Estimated
8 =3 -g ?én S S Screened Hyraulic Hydraulic Hydraulic
Material Screened/ o Northing Easting Measuring Ground Surface B s g g o o Interval Conductivity [Conductivity [ Conductivity
Location ID Location 3 Coordinate Coordinate Point Elev. Elev. & = S A 3 (ft. bgs) | Well Depth] Slug Test (K) (K)
ft. ft. ft. NAVD 88 ft. NAVD 88 ft. ags in. n. ft. [Top[Bottom ft. bgs In Out cm/sec ft/day
MW-23D sand, gravel, and silt 8/26/2005 929678.89 1117005.68 372,57 370.02 2.6 2 PVvC | 002 10 | 15 25 26 X X ii’gggg 132'2279
3 sand and silt (Fill/Solvay X 1.14E-02 3231
MW-24S waste)* 8/26/2005 929456.13 1117179.03 372.21 369.48 2.7 2 PVC | 0.02 5 5 10 10 X 5.82E-03 16.49
. X 1.57E-04 0.44
MW-24D sand, clay, and silt 8/26/2005 929463.66 1117172.72 372.38 369.60 2.8 2 PVC | 002 10 | 16 26 26 X 131E-04 0.37
sand, silt, and clay X 3.20E-04 0.91
MW-25S (Fill/Solvay waste)* 8/24/2005 929303.48 1117313.99 371.73 369.35 2.4 2 PVC | 0.02 5 5 10 10 X 1.91E-03 542
MW-25D sand 8/24/2005 929309.22 1117308.81 371.63 369.25 24 2 PVvC | 002 10 | 16 26 26 X 3.66E-04 1.04
i i ) | ) } X 2.09E-04 0.59
MW-26S sand (Fill/Solvay)* 8/24/2005 929119.33 1117454.90 371.08 368.45 2.6 2 PVC | 0.02 5 5 10 10 X 2.97E-04 084
X 2.54E-04 0.72
X 2.82E-04 0.80
MW-26D sand 8/24/2005 929113.80 1117457.63 371.09 368.50 2.6 2 PVC | 002 10 | 18 28 28 X 2 19E-04 0.62
Mw-27s  [s2nd and silt (FiliSolvay 8/23/2005 | 928947.69 | 1117578.20 369.87 367.08 2.8 2 | pvc [002| 5 | 5| 10 10 X 1.17E-03 3.30
waste)* X 1.65E-03 4.67
X 2.51E-04 0.71
MW-27D sand 8/23/2005 928943.71 1117580.81 369.62 366.80 2.8 2 PVC | 002 10 | 16 26 26 X 1.02E-04 0.29
Mw-2gs  |52nd: Silt and gravel (Solvay | g555005 | 92878910 | 1117685.50 369.40 366.90 25 2 | pvc [002| 5 | 5| 10 10 X 1.90E-03 539
waste)* X 2.05E-03 5.81
X 1.64E-04 0.46
MW-28D sand 8/23/2005 928784.62 1117690.28 369.56 367.03 25 2 PVC | 002 10 | 20 30 30 X 1.43E-04 0.40
. X 1.11E-03 3.14
MW-30S sand (Fill/Solvay)* 8/30/2005| 929543.16 1116812.37 373.44 373.65 NA 4 PVC [0.02]| 5 5 10 10 X 5.03E-04 143
MW-30D sand and silt 8/30/2005 929540.34 1116807.27 373.47 373.64 NA 4 PVC | 002 10 | 12 22 24 - - - - - - - -
sand, silt, and gravel (Solvay X 1.11E-03 3.14
MW-31S waste)* 8/29/2005| 929589.88 1116883.78 373.73 373.81 NA 4 PVC [002| 7 3 10 11 X 2.83E-04 080
X 1.75E-04 0.50
MW-31D sand and gravel 8/29/2005 929586.69 1116879.18 373.65 373.84 NA 4 PVvC | 002 10 | 16 26 27
X 1.44E-04 0.41
. X 3.48E-04 0.99
MW-32S sand (Fill/Solvay)* 8/26/2005| 929542.75 1117100.93 372.97 370.51 25 2 PVC [002| 5 |45 9.5 9.5 X 3.97E-04 093
X 7.72E-05 0.22
MW-32D sand 8/26/2005 929547.79 1117096.99 372.95 370.50 24 2 PVvC | 002 10 | 16 26 26 X 3.03E-05 0.09
. X 2.52E-04 0.71
MW-33S sand (Fill/Solvay)* 8/22/2005| 928291.06 1117303.06 37251 368.93 3.6 2 PVC [0.02]| 5 7 12 12 X 2.13E-03 0.60
. X 8.81E-05 0.25
MW-33D sand, clay, and silt 8/22/2005 928288.41 1117299.13 371.54 368.79 2.8 2 PVC | 002 10 | 20 30 30
X 5.15E-05 0.15
Notes:
1. MW = Monitoring Well; R = Replacement Well; S = Shallow Well; D = Deep Well.
2. All elevations refer to North American Vertical Datum (NAVD) 1988 based on United States Geological Survey (USGS) Mon # S-34.
3. Depths are in feet below ground surface (bgs).
4. Stickup lengths are in feet above ground surface (ags).
5. --=Datais not available.
6. TMW Temporary Monitoring Well initially located within the excavated footprint.
7. TMW 9S/9D were located outside the excavation footprint but destroyed during construction.
8. *=boring logs for associated deep well used to determine material screened.
9. NA = Not applicable.
10/9/2009 Page 3 of 3

G:\Clients\National Grid\Hiawatha Boulevard\10 Final Reports and Presentations\FS-October 2009\168911487_FS Tables.xIs



TABLE 3

SOIL SAMPLING LOCATIONS EXHIBITING NAPL, STAINING, SHEENS, OR ODORS

NATIONAL GRID
HIAWATHA BOULEVARD FORMER MGP SITE
FEASIBILITY STUDY REPORT

Sample ID/ Depth of Sample

Depth Interval Description Analyzed
SB-1
8-10 [Odor
16-32 [Odor X (16-18 & 22-24)
SB-2
8-10 Black staining
10-12 Light blue and black staining
12-14 Black staining X (12-14)
14-16 Trace black staining X (14-16)
SB-3
12-14 Faint odor
22-24 Sulfur odor
24-28 Strong sulfur odor
SB-4
8-12 Odor
12-14 Product with staining and odor X (12-14)
14-20 Product and sheen X (14-16)
22-24 Trace product
24-26 Product and sheen
26-28 Some staining and sheen
28-30 Trace product with some staining
30-32 Some sheen X (30-32)
32-34 Trace product with slight odor
34-42 Slight odor X (38-40)
44-46 Faint odor
SB-5
2-4 Some dark staining
10-12 Faint discoloration (brown and pink)
12-14 Some brown discoloration
SB-6
6-8 1" of thick product
8-10 Top 6" of thick product X (8-10)
10-12 Product and odor in upper sample
14-16 Thick product
18-20 Thick product
SB-7
10-12 Slight sheen and odor
12-16 Slight staining and odor X  (12-14 & 14-16)
18-22 Odor and slight sheen X (20-22)
22-24 Odor
24-26 Slight odor
32-34 Slight odor
SB-8
- |._
SB-9
4-6 Slight MGP odor
6-8 Sheen and strong MGP odor X (6-8)
14-16 Slight MGP odor X (14-16)
18-22 Sulfur organic odor X (20-22)
22-24 Slight organic sulfuric odor
26-28 Strong sulfur organic odor
38-40 Slight organic sulfuric odor X (38-40)
SB-10
6-10 Slight odor X (6-8)
16-18 Faint MGP odor
20-26 Slight organic sulfuric odor X (20-22)
26-30 Strong organic sulfur odor X (28-30)
30-32 Slight organic sulfuric odor
34-38 Slight organic sulfuric odor
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TABLE 3

SOIL SAMPLING LOCATIONS EXHIBITING NAPL, STAINING, SHEENS, OR ODORS

NATIONAL GRID

HIAWATHA BOULEVARD FORMER MGP SITE

FEASIBILITY STUDY REPORT

Sample ID/ Depth of Sample

Depth Interval Description Analyzed
SB-11
8-10 Slight organic sulfuric odor
14-16 MGP odor X (14-16)
16-18 Slight MGP odor
18-20 MGP odor
22-24 Slight MGP odor and slight sulfur organic odor
24-26 Slight MGP odor and sulfur organic odor
26-28 Slight MGP odor and strong sulfur organic odor
28-32 Strong sulfur odor X (28-30)
32-34 Slight sulfur organic odor
34-36 Strong sulfur organic odor
36-40 Slight sulfur organic odor X (38-40)
SB-12
12-14 Slight MGP odor
16-24 Strong sulfur organic odor X (20-22)
24-26 Slight sulfur organic odor
26-28 Strong sulfur organic odor
28-40 Slight organic sulfuric odor X (28-30 & 38-40)
SB-13
10-12 Slight organic sulfuric odor X (10-12)
14-20 Strong organic sulfur odor X (14-16)
28-38 Very strong sulfur odor X (28-30)
40-44 Slight organic sulfuric odor
SB-14
20-22 [Slight MGP odor X (20-22)
22-26 [Slight organic sulfuric odor
SB-15
6-8 Strong MGP odor X (6-8 & DUP-7)
8-12 Strong MGP odor and sheen X  (8-10& 10-12)
12-16 Slight MGP odor X (14-16)
18-20 Slight MGP odor
20-22 Slight organic sulfuric odor X (20-22)
26-28 Slight organic sulfuric odor
SB-16
8-12 Slight organic sulfuric odor X (10-12)
12-14 Slight MGP odor
14-16 Very slight MGP odor X (14-16)
18-20 Very slight organic sulfur odor
26-28 Slight organic sulfuric odor
SB-17
10-22 Slight MGP odor X (10-12)(14-16)(20-22)
24-26 Slight organic sulfuric odor
26-30 Strong organic sulfur odor X (28-30)
42-44 Slight organic sulfuric odor
46-48 Slight organic sulfuric odor
SB-18
18-20 Slight organic sulfuric odor
20-30 Strong organic sulfur odor X (20-22 & 28-30)
30-34 Slight organic sulfuric odor
SB-19
0-2 Slight MGP odor
18-20 Slight organic sulfuric odor
20-30 Strong organic sulfur odor X (20-22)(26-28)(28-30)
30-32 Slight organic sulfuric odor
SB-20
8-12 Organic sulfur odor X (8-10 & 10-12)
12-14 Very slight organic sulfur odor
18-22 Slight MGP odor X (18-20 & 20-22)
22-24 Slight organic sulfuric odor
28-30 Slight organic sulfuric odor X (28-30)
32-34 Slight organic sulfuric odor
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TABLE 3

SOIL SAMPLING LOCATIONS EXHIBITING NAPL, STAINING, SHEENS, OR ODORS

NATIONAL GRID
HIAWATHA BOULEVARD FORMER MGP SITE
FEASIBILITY STUDY REPORT

Sample ID/ Depth of Sample

Depth Interval Description Analyzed
SB-21
6-8 Slight MGP odor X (6-8)
10-12 Slight MGP odor X (10-12)
12-14 Strong MGP odor
14-16 Strong MGP odor and sheen X (14-16 & DUP-1)
16-18 MGP odor and sheen X (16-18)
18-20 Trace sheen
20-22 Sheen X (20-22)
22-24 MGP odor and sheen
26-28 Slight MGP odor
28-30 MGP odor X (28-30)
32-38 Slight MGP odor X (34-36)
38-42 Very slight MGP odor X (38-40)
42-46 Slight MGP odor
46-48 Very slight MGP odor
SB-22
6-8 Strong MGP odor X (6-8 & DUP-8)
8-10 Slight MGP odor
10-14 Very slight MGP odor X (10-12)
14-16 Very slight organic sulfur odor X (14-16)
24-30 Strong organic sulfur odor X (28-30)
32-34 Organic sulfur odor
SB-23
14-16 Very slight MGP odor
18-22 Strong organic sulfur odor X (20-22)
24-26 Very strong organic sulfur odor
34-36 Slight organic sulfuric odor
40-46 Slight organic sulfuric odor
SB-24
14-16 Very slight MGP odor X (14-16)
16-18 Slight organic sulfuric odor
22-24 Slight organic sulfuric odor
24-28 Strong organic sulfur odor
SB-25
8-10 Petroleum like odor
10-12 Non-MGP petroleum like odor, oily appearance without sheen, slight organic sulfur odor X (10-12)
12-14 Slight MGP odor X (12-14)
14-16 Slight non-MGP petroleum like odor, oily appearance without sheen X (14-16)
16-18 Slight organic sulfuric odor
20-22 Strong organic sulfur odor X (20-22 & DUP-15)
22-28 Slight organic sulfuric odor
SB-26
14-16 Slight MGP odor X (14-16 & DUP-2)
18-20 Slight MGP odor
20-22 MGP odor X (20-22)
22-24 Slight odor
24-26 Strong odor
26-28 Slight MGP odor X (26-28)
28-30 Slight odor X (28-30)
30-32 Very faint odor
32-34 Slight odor
SB-27
12-18 Slight MGP odor X (12-14 & 14-16)
18-20 Strong MGP odor X (18-10)
20-22 Very slight MGP odor X (20-22)
22-24 Slight MGP odor
24-26 Slight MGP odor and organic sulfur odor
26-36 Slight MGP odor X (28-30)
36-38 Slight organic sulfuric odor

10/9/2009

Page 3 of 11

G:\Clients\National Grid\Hiawatha Boulevard\10 Final Reports and Presentations\FS-October 2009\168911487_FS Tables.xls




TABLE 3

SOIL SAMPLING LOCATIONS EXHIBITING NAPL, STAINING, SHEENS, OR ODORS

NATIONAL GRID

HIAWATHA BOULEVARD FORMER MGP SITE
FEASIBILITY STUDY REPORT

Sample ID/ Depth of Sample

Depth Interval Description Analyzed
SB-28
10-16 Slight MGP odor X  (10-12 & 14-16)
16-18 Strong organic sulfur odor
18-20 Slight organic sulfuric odor
20-22 Slight MGP odor and slight sulfur organic odor X (20-22)
22-24 Very slight MGP odor
24-28 Very strong organic sulfur odor
28-30 Slight organic sulfuric odor X (28-30)
SB-29
12-14 Slight MGP odor
16-18 Slight organic sulfuric odor
22-24 Strong organic sulfur odor
24-26 Very strong organic sulfur odor
26-28 Strong organic sulfur odor
44-46 Slight sulfur organic odor
SB-30
14-16 Slight MGP odor X (14-16)
16-18 Slight MGP odor and sulfur organic odor
18-22 Slight organic sulfuric odor X (20-22 & DUP-11)
22-24 Slight MGP odor X (24)
SB-31
8-10 Strong MGP odor and strong "garbage" odor
10-12 Thin bed of NAPL, sheen, and strong MGP odor X (10-12)
12-14 Strong odor and sheen throughout X (12-14)
14-16 Strong odor and sheen X (14-16)
16-20 Slight odor
20-22 Slight organic sulfuric odor X (20-22)
22-28 Slight odor
SB-32
12-18 Strong MGP odor X  (12-14 & 14-16)
18-20 Slight MGP odor
20-22 Strong MGP odor X (20-22)
22-24 Slight MGP odor X (22-24)
24-26 Strong MGP odor X (24-26)
26-28 Slight MGP and organic sulfur odor
28-30 Very slight MGP odor X (28-30)
SB-33
10-12 NAPL with strong MGP odors X (10-12)
12-14 Trace NAPL and sheen
14-16 Product with sheen and strong MGP odor X (14-16)
16-18 Strong sheen throughout and strong MGP odor
18-20 1" lense of NAPL and sheen
20-22 1/2" lense of NAPL with a sheen and strong MGP odor X (20-22)
22-24 Strong odor
24-26 Slight MGP odor
SB-34
8-10 "Lemon-sweet" odor with yellow solvay
12-14 Very slight odor X (12-14 & DUP-9)
14-18 Very slight odor X (14-16)
18-22 Slight organic sulfuric odor X (18-20 & 20-22)
22-24 Strong organic sulfur odor
24-26 Slight organic sulfuric odor
26-28 Organic sulfur odor
32-34 Slight organic sulfuric odor
SB-35
6-8 Non-MGP petroleum like odor X  (6-8 & DUP-10)
8-10 NAPL and a strong non-MGP like odor
10-12 Large wooden posted coated in NAPL with a strong non-MGP petroleum like odor
12-16 Wood fragments coated in NAPL with a strong non-MGP petroleum like odor and a sheen
16-18 NAPL with a strong non-MGP petroleum like odor X (16-18)
18-24 Strong MGP odor X (18-20 & 20-22)
24-28 Strong odor
28-32 Very slight odor X (28-30)
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TABLE 3

SOIL SAMPLING LOCATIONS EXHIBITING NAPL, STAINING, SHEENS, OR ODORS

NATIONAL GRID
HIAWATHA BOULEVARD FORMER MGP SITE
FEASIBILITY STUDY REPORT

Sample ID/ Depth of Sample

Depth Interval Description Analyzed
SB-35A
6-8 Strong non-MGP petroleum odor with gray/black staining
8-10 Strong non-MGP petroleum odor
10-12 Strong non-MGP petroleum odor with sticky and oily soil X (10-12)
12-14 Very faint non-MGP petroleum odor
14-16 Strong non-MGP petroleum odor X (14-16)
SB-36
6-8 Strong non-MGP petroleum odor X  (6-8 & DUP-14)
8-10 NAPL, strong MGP odor, and strong non-MGP petroleum-like odor
10-12 Product with strong MGP odor X (10-12 & DUP-15)
12-14 NAPL with strong MGP odor and sheen
14-18 Trace NAPL throughout with a sheen and strong MGP odor X (14-16)
18-20 Trace NAPL with a sheen and strong MGP odor X (18-20)
20-22 Slight MGP odor X (20-22)
22-32 Slight organic sulfuric odor X (28-30)
SB-37
8-10 1/2" black sticky NAPL with a strong non-MGP petroleum-like oil
10-12 Sheen with strong non-MGP petroleum like odor X (10-12)
12-14 Slight non-MGP petroleum like odor
14-16 Faint MGP odor X (14-16)
16-18 Very faint odor
18-20 NAPL with sheen and strong odor X (18-20)
20-22 1/2" lense of NAPL with a sheen and strong MGP odor X (20-22)
22-26 Some sheen with a slight odor
26-28 Faint odor
28-30 Very faint odor X (28-30)
30-32 Slight odor
SB-38
6-8 Slight non-MGP petroleum like odor X (6-8)
8-10 Strong non-MGP petroleum like odor
10-12 Very faint MGP odor X (10-12)
12-14 2 lenses of NAPL with a sheen and strong MGP odor throughout
14-16 NAPL with a slight MGP odor throughout X (14-16)
16-18 NAPL with a strong MGP odor and sheen throughout X (16-18 & DUP-12)
18-24 Trace NAPL throughout with a sheen and strong MGP odor X (20-22)
24-26 Slight MGP odor
26-28 Faint MGP odor
28-30 Very faint MGP odor X (28-30)
30-32 Slight organic sulfuric odor
SB-39
4-6 Product with strong non-MGP petroleum-like odor
6-8 Strong MGP petroleum-like odor X (6-8)
8-10 Strong MGP-naphthalene odor
10-12 Slight odor X (10-12)
12-14 Very slight odor
14-16 Slight odor X (14-16)
16-18 Sheen seen at bottom of sample
18-20 NAPL with sheen and strong odor
20-22 Trace NAPL with a sheen and strong MGP odor X (20-22)
22-26 Sheen and strong odor
26-30 Strong odor X (28-30)
32-34 Faint odor
34-36 Slight organic sulfuric odor
SB-40
4-6 Strong non-MGP "sour" odor
6-8 Slight sheen and slight non-MGP petroleum-like odor X (6-8)
8-10 Very faint sheen
10-12 Faint non-MGP petroleum like odor X (10-12)
12-14 Slight non-MGP petroleum like odor
14-16 Slight organic sulfuric odor X (14-16)
16-20 Slight MGP odor
20-22 NAPL and sheen throughout X (20-22)
22-24 Strong odor
24-26 Faint odor
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TABLE 3

SOIL SAMPLING LOCATIONS EXHIBITING NAPL, STAINING, SHEENS, OR ODORS

NATIONAL GRID
HIAWATHA BOULEVARD FORMER MGP SITE
FEASIBILITY STUDY REPORT

Sample ID/ Depth of Sample

Depth Interval Description Analyzed
SB-41
2-4 Some blue "purifier waste" X (2-4)
10-12 Slight odor X (10-12)
12-14 Faint odor
18-20 Strong MGP odor
20-22 Slight organic sulfuric odor X (20-22)
24-26 Strong organic sulfur odor
26-28 Slight organic sulfuric odor
28-30 Strong organic sulfur odor X (28-30)
SB-42
12-14 Slight MGP odor
14-16 Slight to strong odor with sheen and NAPL towards the bottom X (14-16)
16-20 NAPL with sheen and strong odor throughout
20-22 NAPL and faint odor X (20-22)
22-26 Faint odor
26-28 Slight odor
SB-43
6-8 Strong non-MGP petroleum like odor X (6-8)
8-10 Slight non-MGP petroleum like odor
10-12 Strong non-MGP petroleum like odor and very faint sheen throughout X (10-12)
12-14 Strong MGP odor and faint non-MGP petroleum like odor
14-16 Strong odor X (14-16)
16-18 Very faint odor
18-22 Trace NAPL with a sheen and strong MGP odor X (20-22)
22-24 Strong odor
24-26 Very faint odor
SB-44
8-18 Slight odor X  (10-12 & 14-16)
18-20 Very faint odor with spotty sheen
20-22 2mm lamination of NAPL X (20-22)
22-24 NAPL globules with sheen blossoms and faint odor
24-26 Faint odor X (24-26)
26-28 Very faint odor
36-38 Faint odor
SB-45
10-12 "Globules of green substance" with slight odor X (10-12)
14-16 Trace odor X (14-16)
16-18 Faint odor
20-22 1/2" of NAPL with sheen and strong odor X (20-22)
22-24 Slight odor
24-26 Strong organic sulfur odor
SB-46
16-18 Very faint odor
18-20 Strong organic sulfur odor
26-28 Slight odor
28-32 Very faint odor X (28-30)
SB-47
8-10 Black product with strong non-MGP petroleum like odor
12-14 Slight non-MGP petroleum like odor on top and faint MGP odor on bottom
14-16 Faint MGP odor X (14-16)
16-18 Strong MGP odor
18-20 Strong odor
20-22 1/2" lense of NAPL with a sheen and strong MGP odor X (20-22)
22-24 Trace NAPL with slight odor and sheen
24-26 Slight odor
26-28 Faint odor
30-32 Slight organic sulfuric odor
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TABLE 3
SOIL SAMPLING LOCATIONS EXHIBITING NAPL, STAINING, SHEENS, OR ODORS

NATIONAL GRID
HIAWATHA BOULEVARD FORMER MGP SITE
FEASIBILITY STUDY REPORT

Sample ID/ Depth of Sample

Depth Interval Description Analyzed
SB-48
4-6 Non-MGP petroleum like odor
8-10 Strong non-MGP petroleum like odor
10-12 Trace sheen and trace MGP odor X (10-12)
12-14 Trace NAPL, trace sheen, and trace odor
14-16 Slight sheen and odor X (14-16)
16-18 NAPL lense with strong odor and sheen throughout X (16-18)
18-20 Trace NAPL and sheen on topd 4" with strong odor
20-26 Slight odor X (20-22)
26-30 Trace odor X (28-30)
SB-49
4-6 Slight non-MGP petroleum-like odor, bottom 2" black, product
6-8 Slight non-MGP petroleum-like odor, some black product at 0.5' down X (6-8)
8-10 Slight non-MGP petroleum-like odor
10-12 1/2" pocket of thin NAPL in middle of sample with a strong petroleum odor throughout X (10-12 & DUP-17)
12-14 Faint non-MGP petroleum like odor
14-16 Slight MGP odor in bottom 3" X (14-16)
16-18 Slight MGP odor
18-20 Trace NAPL with slight odor and sheen X (18-20)
20-22 Thin lenses of NAPL with sheen and strong odor throughout X (20-22)
22-26 Faint odor
26-28 Slight odor
30-32 Faint odor
SB-50
8-10 Black NAPL smeared thoughout with a slight non-MGP Petroleum like odor

Slight non-MGP petroleum like odor on top and 3" of yellow-green water
10-12 sugstance with apsweet odor on bottom b g ’ g X (10-12)
12-14 Slight odor in bottom 3"
14-16 Sheen and faint organic sulfuric odor X (14-16)
18-20 Faint odor
20-22 Faint organic sulfur odor X (20-22)
22-26 Slight organic sulfuric odor
MW-1D
30-34 [Strong odor
MW-2D
22-34 [Sulfur odor X (22-24 & DUP-3)
MW-3D
14-14.5 [Slight odor
20-24 [Strong sulfur odor
MW-3D,
52-60 Strong organic odor
MW-4D
29-31 Sufur odor
MW-5S
MW-5D
4-6 Odor
14-18 Odor X (14-16)
18-20 Strong odor X (18-20)
20-24 Odor
24-26 QOdor with a strong sulfur odor
26-28 Odor with a strong sulfur odor X (26-28)
28-30 Very strong odor
MW-6D
MW-7D (1995)*
10-12 Faint odor and faint sheen with trace product observed at bottom 1"
16-18 Faint odor and product at tip
18-20 Sheen with two 1" lenses of product
20-22 Sheen and trace product X (20-22)
22-24 Trace sheen
MW-7D (2005)*
2-4 Thin NAPL lense
18-20 2 thin lense of NAPL with a sheen and strong MGP odor throughout
20-22 2 thin lense of NAPL with a strong MGP odor throughout
MW-8S
- |. N
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TABLE 3

SOIL SAMPLING LOCATIONS EXHIBITING NAPL, STAINING, SHEENS, OR ODORS

NATIONAL GRID
HIAWATHA BOULEVARD FORMER MGP SITE
FEASIBILITY STUDY REPORT

Sample ID/ Depth of Sample
Depth Interval Description Analyzed
MW-8D
10-12 Staining
12-14 Sheen
18-22 Sheen with staining X (20-22 & DUP-1)
22-24 Sheen with strong odor X (22-24 & DUP-2)
24-26 Slight sheen
26-28 Slight sheen with strong odor
MW-9
8-12 Slight odor in the lower 6"
12-14 Slight odor
14-16 Faint odor
16-20 Slight organic sulfur odor
20-22 Strong sulfur odor
MW-9 (relocated 10' towards Hiawatha)
14-16 Sheen near bottom 2"
16-20 Slight odor
20-24 Strong odor
24-26 Slight odor in top 1'
MW-10
6-8 Stained with product bottom 1", slight odor, sheen
8-10 Trace small product globules in bottom 1", slight odor
10-12 Strong odor, trace product
12-14 Slight odor, trace sheen blossoms and product
14-16 Sheen
16-18 Sheen throughout, vertical seams of product in upper 6", strong odor
18-20 Sheen throughout, 2 thin (5 mm) lenses of product down 1.5', strong odor
20-24 Slight odor
MW-10DR
- |Refer to MW-10Dj; (0-30 feet)
MW-10D,
- |Refer to MW-10Dj; (0-40 feet)
MW-10D4
4-8 Coal tar and a sheen
8-10 Some stringers of product
10-12 Some product
12-14 Few globules of product
14-16 Sheen
16-20 Strong MGP odor with some staining
22-24 Strong MGP odor
24-26 Few globules of product with a strong MGP and some staining
26-32 Strong MGP odor
32-34 Moderate MGP odor
34-40 Medium MGP odor
40-44 Slight organic sulfuric odor
MW-11
0-2 Black ash
2-4 Black ash (top 2"), cinders
8-12 Slight MGP odor
14-16 Strong MGP odor
16-22 Slight MGP odor
22-28 MGP odor
MW-11D,
14-16 [Slight odor
MW-12
4-6 Slight MGP odor
6-10 Faint MGP odor
10-18 Slight organic/MGP odor
18-26 Slight MGP odor
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TABLE 3

SOIL SAMPLING LOCATIONS EXHIBITING NAPL, STAINING, SHEENS, OR ODORS

NATIONAL GRID
HIAWATHA BOULEVARD FORMER MGP SITE
FEASIBILITY STUDY REPORT

Sample ID/ Depth of Sample
Depth Interval Description Analyzed
MW-12D,
- |__
MW-13S
- |__
MW-13D
8-10 [Medium organic odor
10-20 [Slight organic odor
MW-14S
10-12 [Slight organic odor
12-14 [Strong organic odor
MW-14D
8-10 Slight organic odor
10-12 Medium organic odor
12-16 Slight organic odor
18-22 Medium organic odor
22-24 Slight organic odor
MW-15S
8-12 [Slight organic odor
12-14 [Medium organic odor
MW-15D
6-10 Slight organic odor
10-14 Medium organic odor
14-26 Organic odor
MW-17S
- |Refer to MW-17D, (0-12 feet)
MW-17D;
- |Refer to MW-17D, (0-26 feet)
MW-17D,
16-18 [Slight MGP odor
22-24 [Slight organic odor
MW-18S
6-8 [Slight organic odor
8-10 [Organic odor
MW-18D
10-20 [Organic odor X (10-14)
20-26 [Slight organic odor
MW-19S
6-10 [Slight organic odor
MW-19D;
10-18 Slight organic odor X (16-17)
18-20 Strong organic odor
20-22 Medium organic odor
22-26 Slight organic odor
MW-19D,
26-28 Slight organic odor
28-30 Strong organic odor
30-34 Slight organic odor
34-36 Strong organic odor
36-40 Slight organic odor
48-58 Slight organic odor
58-60 Slight odor
MW-20S
- |..
MW-20D
10-14 Slight organic odor
14-20 Medium organic odor
20-30 Strong organic odor X (26-30 & DUP-1)
MW-21S
- |..
MW-21D
18-26 [Slight organic odor X (22-26)
MW-22S
- |..
MW-22D
- |..
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TABLE 3

SOIL SAMPLING LOCATIONS EXHIBITING NAPL, STAINING, SHEENS, OR ODORS

NATIONAL GRID
HIAWATHA BOULEVARD FORMER MGP SITE
FEASIBILITY STUDY REPORT

Sample ID/ Depth of Sample
Depth Interval Description Analyzed
MW-23D
0-2 Trace coal
8-10 Slight MGP odor
10-14 MGP odor
14-18 4 lenses of NAPL with a strong MGP odor
18-20 Slight sulfur odor
20-24 Sulfur odor
24-26 Slight odor
MW-24D
8-10 Sulfur odor
10-12 Sulfur odor on top with a sweet organic odor lower
12-14 Trace sweet organic odor
16-18 Sweet odor and a sulfur odor
18-20 Sulfur odor
22-26 Sulfur odor
MW-25D
8-20 [Sweet odor
20-26 [Sulfur odor
MW-26D
10-12 Sweet odor
16-22 Sulfur odor
24-26 Sulfur odor
26-28 Strong sulfur odor
MW-27D
6-8 Sweet odor
8-10 Strong sulfur odor
10-14 Sulfur odor
16-26 Sulfur odor
MW-28D
14-18 [Sulfur odor
20-30 [Sulfur odor
MW-30D
8-10 Thin NAPL lenses with strong MGP odor throughout
10-12 Thin NAPL lenses with sheen and strong MGP odor throughout
12-14 Sulfur odor
14-16 Thin NAPL lenses with strong MGP odor throughout
18-20 2 NAPL lenses with strong MGP odor and sheen throughout
20-22 NAPL lens with strong MGP odor
22-24 Sulfur odor
MW-31D
8-12 Thin NAPL lenses with a strong odor
12-14 Strong odor
14-16 Slight sulfur odor
16-18 2 lenses of NAPL with a strong MGP odor and sheen throughout
20-22 2 lenses of NAPL with a strong MGP odor
22-24 Lens of NAPL with a slight odor and strong sheen
24-28 Sulfur odor
MW-32D
10-14 Sulfur odor
16-22 Strong sulfur odor
22-26 Sulfur odor
MW-33D
16-22 Sulfur odor
22-24 Strong sulfur odor
26-28 Strong sulfur odor
28-30 Sulfur odor
TMW-18D,
- |Refer to boring log MW-18D, (0-20 feet)
TMW-18D,
16-28 [Slight MGP odor
32-38 [Slight MGP odor
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TABLE 3
SOIL SAMPLING LOCATIONS EXHIBITING NAPL, STAINING, SHEENS, OR ODORS

NATIONAL GRID
HIAWATHA BOULEVARD FORMER MGP SITE
FEASIBILITY STUDY REPORT

Sample ID/ Depth of Sample
Depth Interval Description Analyzed
TMW-19D,
- |Refer to boring log MW-19D, (0-26 feet)
TMW-19D,
16-42 [Slight MGP odor
Notes:

1. Samples were collected by ARCADIS.

. Sampling descriptions are from the field sampling team at the time of sample collection.

. Samples SB-2, SB-4, SB-6, and MW-7D were collected in July 1995. Samples SB-1, SB-7, MW-2D, MW-5D, and MW-
8D were collected in February 1998. Samples MW-18D, MW-20D, and MW-21D were collected in December 2002.
Samples MW-19D1 was collected in January 2003. All other samples were collected during February and March 2000.

4. Borings drilled by Parratt-Wolff, Inc. (Parratt-Wolff) of East Syracuse, New York,

5. -- = No observed impacts.

6. * = MW-7D was reconstructed in 2005.

7

8

w N

. DUP = indicates a blind duplicate sample was collected
. X = Analysis was conducted.
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TABLE 4

SAMPLING LOCATIONS IN SOLVAY WASTE

NATIONAL GRID

HIAWATHA BOULEVARD FORMER MGP SITE

FEASIBILITY STUDY REPORT

wol = |8 nal = |8
2 @ 2 )
53| 2 |3 53| 2 |3
A . = N [} > s A a = 0N [} > s
Depth of Solvay [ Soil Sampling (T & —| 2 oz Depth of Solvay | Soil Sampling [T 8 | 2 oz
Waste, Interval in a €t (@) 5= Waste, Interval in a €= (¢} S =
Soil Borin . X35 _ X o - : . X 36 - X o
g | if encountered | Solvay Waste |§ 8 S o = o Soil Boring | if encountered | Solvay Waste |§ 2 S o —
Location (ft bgs) (ft bgs) E 382 = 3 S Location (ft bgs) (ft bgs) £ 82 < BE
SB-1 4 -65 ~ SB-26 2 - 13 2-4, 6-8, 10-12 ~
3.7 -4.1 X SB-27 2 -115 2-4, 6-8, 10-12 X
10 - 11 X 4 -6 X
SB-2
SB-28 68 X (P)
118 -127 12-14 X 7.8 -10.2 10-12 X (P) X
SB-3 5-13 X SB-29 4 -95 6-8 X
SB-4 8- 14 12-14 X (P) [X(12-14)] X SB-30 25 -12 2-4,6-8, 10-12
. 2.8 - 4 46 X SB-31 8 - 11 10-12 X (10-12)
6 -12.7 X SB-32 7.8 - 10.5 6-8, 10-12
4-5 X SB-33 6 - 10 6-8 X (P)
6.2 - 6.9 X (6-8) X SB-34 2 -11 2-4, 6-8, 10-12
7 - 11 8-10 X (P) | X(812)| X SB-35 77 -8 6-8 X (P)
12 - 125 X SB-35A 10 - 11.5 10-12 X (P) X (10-12)
SB-6 2-4
14 - 15.5 X (14-16)| X SB-36 2-98 o8 x (@) | X 10
16 - 175 SB-37 8 - 10 X (8-10)
18 - 19 X (18-20) SB-38 2-10 é:g X (P)
SB-7 4 -8 SB-39 25 -11 2-4, 6-8, 10-12
12 - 125 12-14 X (P) SB-40 4 -6
i 1-6 i 2-3 2-4 X (P)
SB-8 8 - 13 B4l 4 -10 6-8
SB-9 55 - 12 6-8, 10-12 SB-42 6 -12 6-8, 10-12
] ] 6-8 X (P) . ] -
SB-10 4 -13 10-12 X SB-43 4 -8 6-8 X (P)
SB-11 4 -13.8 6-8, 10-12, 12-14 X SB-44 8 -14 10-12
6-8
SB-12 2 -135 2-4, 6-8, 10-12 X SB-45 4 -11 10-12 X (P)
10 - 11.8 10-12 X SB-46 2-8 2-4, 6-8
SB-13 12 - 18 14-16 X SB-47 8 - 10 X (8-10)
19.5 - 20.7 20-22 5-6
SB-14 4-12 6-8, 8-10 SB-48 8 - 10
6-8 X (P)
SB-15 59 -115 8-10 X SB-49 4 -10 6-8 X (4-8)
10-12
i 42 -79 6-8 X (P) X i 3.8 -4 2-4 X (P)
SB-16 8 - 12.1 10-12 X (P) X SB-50 6 - 10 6-8 X (P) | X (8-10)
SB-17 2-115 6-8, 10-12 X
SB-18 4 -12 6-8, 10-12 X
SB-19 3.2 -12 2-4, 6-8, 10-12
SB-20 4 -12.5 8-10, 10-12
] ] 68 X (P)
SB-21 6-12 1012 P X
SB-22 2-95 2-4, 6-8 X
SB-23 5-10 6-8 X
SB-24 4 -11.8 6-8, 10-12
SB-25 8 -9
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TABLE 4
SAMPLING LOCATIONS IN SOLVAY WASTE

NATIONAL GRID
HIAWATHA BOULEVARD FORMER MGP SITE
FEASIBILITY STUDY REPORT

wal g |8 wa|l o |8
53| % |3 £8l 2 |®
“ q =0 (7] > s g “ =0 (] > s
Depth of Solvay | Soil Sampling | T € g o7 Depth of Solvay | Soil Sampling | T € — g °z
Waste, Interval in o c T (@] o — Waste, Interval in Q= (@) o —
Soil Boring | if encountered | Solvay Waste |?$ 5 & a ® Soil Boring | if encountered | Solvay Waste | S 3 @ z &
w c = uw c =,
Location (ft bgs) (ft bgs) E82] £ |88 Location (ft bgs) (ft bgs) HEIE
MW-1D 10 - 16.5 ~ 0.9 - 1.4 ~
0-4 MW-23D 2 -6.3
MW-2D 6 -17 8 -85
MW-3D 3.2 -14 12-14 MW-24D 0 -87
MW-4D 8 -17 MW-25D 0.4 -9.9
MW-5S 2-10 0.6 - 5.2
MW-5D 7-13 MW-26D 5.4 - 10.4
MW-6D 6 - 10 MW-28D 25 -88
MW-7D (1995) 4.5 -10.3 8-10 X (10-12) 8 -9.1 X (8-10)
2 -4 X (2-4) MW-30D 10 - 10.3 X (10-12)
MW-7D (2005) 6 -11.3 8-10 14 - 143 X (14-16)
12 -12.4 8.2 - 9.8 X (8-10)
MW-8S 5.2 - 10 MW-31D 10 - 12 X (10-12)
MW-8D 6 -12.7 MW-32D 0 -6.8
MW-10D, 8 - 13 X (4-14) 8 -9.2
MW-11D, 2 -10 1.3 -16
MW-12D, 2 -10 2-23
MW-18S 2-78 3.2 -33
MW-19S 0-4 MW-33D 6 -7.3
MW-20S 2 -10 7.4 -85
MW-21S 2-8 0-8 X (P) 8.6 - 17.8
MW-21D 10 - 16 18 - 19.3
MW-22S 2-10 6-7 20 - 20.3
MW-22D 10 - 15.5
Notes:
1. ft bgs = feet below ground surface.
2. BTEX = Benzene, toluene, ethylbenzene, and xylenes.
3. PAHSs = Polycyclic aromatic hydrocarbons.
4. NAPL = Non-ageous phase liquid.
5. X = Indicates the sample exceeded 6 NYCRR Part 375 Industrial Soil Cleanup Objectives (SCOs) are from Title 6 of the Official Compilation of
Codes, Rules and Regulations of the State of New York (6 NYCRR) Part 375-6.8(a) and (b), effective December 14, 2006.
6. (P) = Sample exceeded Industrial SCOs for PAHs.
7. (18-20) = Number in parenthesis represents the observed depth of NAPL bgs.
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HIAWATHA BOULEVARD FORMER MGP SITE

TABLES

WATER LEVEL DATA

NATIONAL GRID

FEASIBILITY STUDY REPORT

Reference Point
Elevation Depth to Groundwater (feet bgs)
Location (feet AMSL) 3/20/1998 5/30/1998 5/14/2001 5/25/2001 6/26/2001 7/24/2001 3/25/2003 5/20/2003 1/23/2006 5/8/2006 8/14/2006 11/13/2006 3/20/2008
MW-1S 372.26 5.56 7.12 7.00 7.10 6.95 7.42 7.19 7.45 6.79 7.71 7.00 6.76 6.57
MW-1D 372.37 7.05 7.63 7.53 7.76 7.53 7.91 7.43 7.88 6.54 7.16 7.25 7.15 7.12
MW-2S 371.21 5.11 5.94 5.39 5.56 5.29 5.76 5.95 6.22 5.15 5.21 - - - - 4.83
MW-2D 371.53 6.14 6.65 6.35 7.26 6.35 6.65 6.64 7.05 5.71 6.00 - - - - 5.98
MW-3S 370.19 4.82 6.61 4.98 5.35 4.89 5.30 5.40 5.68 4.60 4.80 5.26 4.45 4.03
MW-3D 370.02 5.10 5.58 5.74 5.93 5.71 5.98 5.18 6.09 4.98 5.50 5.80 5.15 4.82
MW-3D, 369.78 -- -- -- -- -- -- -- -- 5.82 6.00 6.05 5.99 5.95
MW-4S 370.66 3.45 4.52 3.86 3.72 3.66 4.06 5.23 5.29 2.89 3.03 3.50 3.42 3.70
MW-4D 370.9 4.21 5.21 - - 4.45 4.16 - - 5.45 5.55 3.20 3.46 4.20 3.50 4.05
MW-5S 371.42 5.04 6.03 5.31 5.57 5.22 5.65 5.90 6.31 4.02 4.41 4.96 4.00 4.10
MW-5D 371.48 5.91 6.56 6.12 6.50 6.02 6.48 6.18 6.73 5.30 5.74 6.08 5.39 5.27
MW-6S 374.92 NA 8.20 8.75 8.85 8.70 9.00 7.96 8.14 5.31 7.90 - - 7.94 8.41
MW-6D 375.15 8.20 9.00 9.15 9.28 9.07 9.46 9.00 9.61 8.33 8.94 - - 8.60 8.74
MW-7S 374.96 6.70 8.15 9.35 9.37 9.61 9.75 7.15 8.51 5.19 5.37 5.97 5.47 5.35
MW-7D 374.34 7.93 8.08 8.75 8.76 8.86 9.03 7.66 8.56 5.65 5.99 6.50 6.03 6.08
MW-8S 375.75 9.31 10.59 11.35 11.13 DRY - - 9.27 10.59 9.76 10.43 10.81 10.30 9.55
MW-8D* 375.84 9.78 10.95 11.62 11.64 11.85 11.78 9.79 10.90 10.00 10.83 11.00 10.27 9.69
MW-11S 373.71 - - - - 10.09 10.10 10.20 10.40 8.02 9.39 8.79 9.65 10.25 9.16 8.35
MW-11D 373.49 - - - - 9.38 9.40 9.45 9.62 7.44 8.71 7.73 8.50 8.71 8.05 7.40
MW-11D, 373.99 -- -- -- -- -- -- -- -- -- 9.26 9.41 8.75 8.20
MW-12S 372.18 - - - - 8.48 8.90 8.60 8.81 6.88 8.11 6.92 7.85 8.72 7.27 6.46
MW-12D 371.97 - - - - 7.80 7.92 7.74 7.98 6.05 7.12 6.53 7.42 7.55 6.81 6.40
MW-12D, 372.32 -- -- -- -- -- -- -- -- 6.64 7.42 7.51 6.92 6.49
MW-13S 365.83 - - - - - - - - - - - - 1.27 - - 2.20 2.90 3.11 2.40 - -
MW-13D 366.12 - - - - - - - - - - - - 2.03 - - 2.23 3.09 2.99 2.60 - -
MW-14S 366.25 - - - - - - - - - - - - 1.71 - - 2.20 2.70 2.75 2.42 - -
MW-14D 366.40 - - - - - - - - - - - - 2.07 - - 2.48 3.01 3.00 2.70 - -
MW-15S 366.27 - - - - - - - - - - - - 2.71 - - 2.39 2.94 2.79 2.50 - -
MW-15D 366.42 - - - - - - - - - - - - 2.07 - - 2.20 2.90 2.87 2.53 - -
MW-18S 371.07 - - - - - - - - - - - - 6.84 8.01 6.66 8.39 8.67 7.53 6.85
MW-18D 371.46 - - - - - - - - - - - - 6.27 7.40 7.50 7.50 7.75 6.83 6.25
MW-19S 369.01 - - - - - - - - - - - - 4.03 5.27 4.18 5.11 5.76 4.33 3.51
MW-19D 369.10 - - - - - - - - - - - - 4.21 5.34 4.01 4.92 - - 4.12 5.86
MW-19D, 368.63 -- -- -- -- -- -- -- -- 4.40 4.85 4.62 4.55 4.44
MW-20S 370.80 - - - - - - - - - - - - 5.12 5.58 3.63 4.03 4.62 3.84 3.80
MW-20D 370.69 - - - - - - - - - - - - 5.38 5.80 3.90 4.52 4.91 4.31 4.24
MW-21S 370.81 - - - - - - - - - - - - 5.50 5.81 5.28 5.25 5.53 5.05 4.70
MW-21D 370.45 - - - - - - - - - - - - 5.72 4.89 4.53 4.93 5.17 4.71 4.64
MW-22S 369.92 - - - - - - - - - - - - 5.20 6.29 5.75 6.43 6.69 5.65 5.14
MW-22D 369.87 - - - - - - - - - - - - 5.18 6.46 5.75 6.40 6.54 5.89 5.40
MW-23S 372.49 - - - - - - - - - - - - - - - - 8.25 9.10 9.53 8.47 7.69
MW-23D 372.57 - - - - - - - - - - - - - - - - 6.57 7.43 7.55 6.89 6.29
MW-24S 372.21 - - - - - - - - - - - - - - - - 7.01 7.92 8.78 7.35 6.79
MW-24D 372.38 - - - - - - - - - - - - - - - - 7.44 8.41 8.98 7.74 7.14
MW-25S 371.73 - - - - - - - - - - - - - - - - 7.80 8.75 9.01 7.83 7.20
MW-25D 371.63 - - - - - - - - - - - - - - - - 7.30 8.22 8.48 7.58 6.94
MW-26S 371.08 - - - - - - - - - - - - - - - - 7.12 8.73 8.08 6.84 6.42
MW-26D 371.09 - - - - - - - - - - - - - - - - 6.81 8.55 8.17 7.27 6.51
MW-27S 369.87 - - - - - - - - - - - - - - - - 5.71 6.40 6.70 5.74 5.05
MW-27D 369.62 - - - - - - - - - - - - - - - - 5.22 6.10 6.74 5.49 4.99
MW-28S 369.40 - - - - - - - - - - - - - - - - 5.13 6.06 6.85 5.22 4.53
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HIAWATHA BOULEVARD FORMER MGP SITE

TABLES

WATER LEVEL DATA

NATIONAL GRID

FEASIBILITY STUDY REPORT

Reference Point
Elevation Depth to Groundwater (feet bgs)
Location (feet AMSL) 3/20/1998 5/30/1998 5/14/2001 5/25/2001 6/26/2001 7/24/2001 3/25/2003 5/20/2003 1/23/2006 5/8/2006 8/14/2006 11/13/2006 3/20/2008
MW-28D 369.56 - - - - - - - - - - - - -- -- 4.78 5.85 6.00 5.22 4.71
MW-30S 373.44 - - - - - - - - - - - - -- -- 5.37 5.80 6.31 5.95 5.53
MW-30D 373.47 - - - - - - - - - - - - -- -- 6.08 6.50 6.99 6.51 6.41
MW-31S 373.73 - - - - - - - - - - - - -- -- 6.85 7.40 7.72 7.36 6.84
MW-31D 373.65 - - - - - - - - - - - - -- -- 6.95 7.54 7.95 7.38 6.88
MW-32S 372.97 - - - - - - - - - - - - -- -- 8.81 9.71 10.03 8.94 8.08
MW-32D 372.95 - - - - - - - - - - - - -- -- 8.05 9.21 9.48 8.57 7.95
MW-33S 371.51 - - - - - - - - - - - - -- -- 5.07 5.28 5.70 5.21 5.04
MW-33D 371.54 - - - - - - - - - - - - -- -- 5.40 5.75 5.90 5.72 5.70
TMW-16S 373.97 - - - - 7.03 7.35 6.96 7.73 6.96 7.73 -- -- - - -- - -
TMW-16D 373.63 -- -- 6.80 -- 6.70 7.44 6.70 7.44 -- -- -- -- --
TMW-17S 373.98 -- -- 7.02 7.30 6.93 7.79 6.93 7.79 -- -- -- -- --
TMW-17D, 373.65 -- -- 6.74 7.00 6.65 7.57 6.65 7.57 -- -- -- -- --
TMW-17D, 373.63 -- -- 8.25 8.24 8.16 8.95 8.16 8.95 -- -- -- -- --
TMW-18D, 374.64 -- -- 7.77 8.30 7.50 8.92 7.50 8.92 -- -- -- -- --
TMW-18D, 374.99 -- -- 10.05 10.06 9.94 10.65 9.94 10.65 -- -- -- -- --
TMW-19D, 374.25 -- -- 8.61 8.09 8.41 9.33 8.41 9.33 -- -- -- -- --
TMW-19D, 374.22 -- -- 9.04 9.32 8.95 9.68 8.95 9.68 -- -- -- -- --
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HIAWATHA BOULEVARD FORMER MGP SITE

TABLES

WATER LEVEL DATA

NATIONAL GRID

FEASIBILITY STUDY REPORT

Reference Point
Elevation Groundwater Elevation (feet, AMSL)
Location (feet AMSL) 3/20/1998 5/30/1998 5/14/2001 5/25/2001 6/26/2001 7/24/2001 3/25/2003 5/20/2003 1/23/2006 5/8/2006 8/14/2006 11/13/2006 3/20/2008
MW-1S 372.26 366.70 365.14 365.26 365.16 365.31 364.84 365.07 364.81 365.47 364.55 365.26 365.5 365.69
MW-1D 372.37 365.32 364.74 364.84 364.61 364.84 364.46 364.84 364.39 365.83 365.21 365.12 365.22 365.25
MW-2S 371.21 366.10 365.27 365.82 365.65 365.92 365.45 365.26 364.99 366.06 366.00 -- -- 366.38
MW-2D 371.53 365.39 364.88 365.18 364.27 365.18 364.88 364.89 364.48 365.82 365.53 -- -- 365.55
MW-3S 370.19 365.37 363.58 365.21 364.84 365.30 364.89 364.79 364.51 365.59 365.39 364.93 365.74 366.16
MW-3D 370.02 364.92 364.44 364.28 364.09 364.31 364.04 364.84 363.93 365.04 364.52 364.22 364.87 365.20
MW-3D, 369.78 -- -- -- -- -- -- -- -- 363.96 363.78 363.73 363.79 363.83
MW-4S 370.66 367.21 366.14 366.80 366.94 367.00 366.60 365.43 365.37 367.77 367.63 367.16 367.24 366.96
MW-4D 370.9 366.69 365.69 - - 366.45 366.74 - - 365.45 365.35 367.70 367.44 366.7 367.4 366.85
MW-5S 371.42 366.38 365.39 366.11 365.85 366.20 365.77 364.52 364.11 367.40 367.01 366.46 367.42 367.32
MW-5D 371.48 365.57 364.92 365.36 364.98 365.46 365.00 365.30 364.75 366.18 365.74 365.4 366.09 366.21
MW-6S 374.92 NA 366.72 366.17 366.07 366.22 365.92 366.96 366.78 369.61 367.02 - - 366.98 366.51
MW-6D 375.15 366.95 366.15 366.00 365.87 366.08 365.69 366.15 365.54 366.82 366.21 -- 366.55 366.41
MW-7S 374.96 368.26 366.81 365.61 365.59 365.38 365.21 367.81 366.45 369.77 369.59 368.99 369.49 369.61
MW-7D 374.34 366.41 366.26 365.59 365.58 365.48 365.31 366.68 365.78 368.69 368.35 367.84 368.31 368.26
MW-8S 375.75 366.44 365.16 364.40 364.62 - - - - 366.48 365.16 365.99 365.32 364.94 365.45 366.20
MW-8D* 375.84 366.06 364.89 364.22 364.20 363.99 364.06 366.05 364.94 365.84 365.01 364.84 365.57 366.15
MW-11S 373.71 - - - - 363.62 363.61 363.51 363.31 365.69 364.32 364.92 364.06 363.46 364.55 365.36
MW-11D 373.49 - - - - 364.11 364.09 364.04 363.87 366.05 364.78 365.76 364.99 364.78 365.44 366.09
MW-11D, 373.99 -- -- -- -- -- -- -- -- -- 364.73 364.58 365.24 365.79
MW-12S 372.18 - - - - 363.70 363.28 363.58 363.37 365.30 364.07 365.26 364.33 363.46 364.91 365.72
MW-12D 371.97 - - - - 364.17 364.05 364.23 363.99 365.92 364.85 365.44 364.55 364.42 365.16 365.57
MW-12D, 372.32 -- -- -- -- -- -- -- -- 365.68 364.90 364.81 365.4 365.83
MW-13S 365.83 - - - - - - - - -- -- 364.56 -- 363.63 362.93 362.72 363.43 - -
MW-13D 366.12 - - - - - - - - -- -- 364.09 -- 363.89 363.03 363.13 363.52 --
MW-14S 366.25 - - - - - - - - -- -- 364.54 - - 364.05 363.55 363.5 363.83 - -
MW-14D 366.40 - - - - - - - - -- -- 364.33 -- 363.92 363.39 363.4 363.7 --
MW-15S 366.27 - - - - - - - - -- -- 363.56 -- 363.88 363.33 363.48 363.77 --
MW-15D 366.42 - - - - - - - - -- -- 364.35 -- 364.22 363.52 363.55 363.89 - -
MW-18S 371.07 - - - - - - - - -- -- 364.23 363.06 364.41 362.68 362.4 363.54 364.22
MW-18D 371.46 - - - - - - - - -- -- 365.19 364.06 363.96 363.96 363.71 364.63 365.21
MW-19S 369.01 - - - - - - - - -- -- 364.98 363.74 364.83 363.90 363.25 364.68 365.50
MW-19D 369.10 - - - - - - - - -- -- 364.89 363.76 365.09 364.18 - - 364.98 363.24
MW-19D, 368.63 -- -- -- -- -- -- -- -- 364.23 363.78 364.01 364.08 364.19
MW-20S 370.80 - - - - - - - - -- -- 365.68 365.22 367.17 366.77 366.18 366.96 367.00
MW-20D 370.69 - - - - - - - - - - - - 365.31 364.89 366.79 366.17 365.78 366.38 366.45
MW-21S 370.81 - - - - - - - - - - - - 365.31 365.00 365.53 365.56 365.28 365.76 366.11
MW-21D 370.45 - - - - - - - - - - - - 364.73 365.56 365.92 365.52 365.28 365.74 365.81
MW-22S 369.92 - - - - - - - - - - - - 364.72 363.63 364.17 363.49 363.23 364.27 364.78
MW-22D 369.87 - - - - - - - - - - - - 364.69 363.41 364.12 363.47 363.33 363.98 364.47
MW-23S 372.49 - - - - - - - - - - - - - - - - 364.24 363.39 362.96 364.02 364.80
MW-23D 372.57 - - - - - - - - - - - - - - - - 366.00 365.14 365.02 365.68 366.28
MW-24S 372.21 - - - - - - - - - - - - - - - - 365.20 364.29 363.43 364.86 365.42
MW-24D 372.38 - - - - - - - - - - - - - - - - 364.94 363.97 363.4 364.64 365.24
MW-25S 371.73 - - - - - - - - - - - - - - - - 363.93 362.98 362.72 363.9 364.53
MW-25D 371.63 - - - - - - - - - - - - - - - - 364.33 363.41 363.15 364.05 364.69
MW-26S 371.08 - - - - - - - - - - - - - - - - 363.96 362.35 363 364.24 364.66
MW-26D 371.09 - - - - - - - - - - - - - - - - 364.28 362.54 362.92 363.82 364.58
MW-27S 369.87 - - - - - - - - - - - - - - - - 364.16 363.47 363.17 364.13 364.82
MW-27D 369.62 - - - - - - - - - - - - - - - - 364.40 363.52 362.88 364.13 364.63
MW-28S 369.40 - - - - - - - - - - - - - - - - 364.27 363.34 362.55 364.18 364.87
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HIAWATHA BOULEVARD FORMER MGP SITE

TABLES

WATER LEVEL DATA

NATIONAL GRID

FEASIBILITY STUDY REPORT

Reference Point

Elevation Groundwater Elevation (feet, AMSL)
Location (feet AMSL) 3/20/1998 5/30/1998 5/14/2001 5/25/2001 6/26/2001 7/24/2001 3/25/2003 5/20/2003 1/23/2006 5/8/2006 8/14/2006 11/13/2006 3/20/2008
MW-28D 369.56 - - - - - - - - - - - - - - - - 364.78 363.71 363.56 364.34 364.85
MW-30S 373.44 - - - - - - - - - - - - - - - - 368.07 367.64 367.13 367.49 367.91
MW-30D 373.47 - - - - - - - - - - - - - - - - 367.39 366.97 366.48 366.96 367.06
MW-31S 373.73 - - - - - - - - - - - - - - - - 366.88 366.33 366.01 366.37 366.89
MW-31D 373.65 - - - - - - - - - - - - - - - - 366.70 366.11 365.7 366.27 366.77
MW-32S 372.97 - - - - - - - - - - - - - - - - 364.16 363.26 362.94 364.03 364.89
MW-32D 372.95 - - - - - - - - - - - - - - - - 364.90 363.74 363.47 364.38 365.00
MW-33S 371.51 - - - - - - - - - - - - - - - - 366.44 366.23 365.81 366.3 366.47
MW-33D 371.54 - - - - - - - - - - - - - - - - 366.14 365.79 365.64 365.82 365.84
TMW-16S 373.97 - - - - 366.94 366.62 367.01 366.24 367.01 366.24 - - - - - - - - - -
TMW-16D 373.63 - - - - 366.83 - - 366.93 366.19 366.93 366.19 -- -- - - -- - -
TMW-17S 373.98 - - - - 366.96 366.68 367.05 366.19 367.05 366.19 -- -- - - -- - -
TMW-17D, 373.65 -- -- 366.91 366.65 367.00 366.08 367.00 366.08 -- -- -- -- --
TMW-17D, 373.63 -- -- 365.33 365.34 365.42 364.63 365.42 364.63 -- -- -- -- --
TMW-18D, 374.64 -- -- 366.87 366.34 367.14 365.72 367.14 365.72 -- -- -- -- --
TMW-18D, 374.99 -- -- 364.94 364.93 365.05 364.34 365.05 364.34 -- -- -- -- --
TMW-19D, 374.25 -- -- 365.64 366.16 365.84 364.92 365.84 364.92 -- -- -- -- --
TMW-19D, 374.22 -- -- 365.18 364.90 365.27 364.54 365.27 364.54 -- -- -- -- --
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TABLE S
WATER LEVEL DATA

NATIONAL GRID
HIAWATHA BOULEVARD FORMER MGP SITE
FEASIBILITY STUDY REPORT

Notes:

MW = Monitoring Well; TMW = Temporary Monitoring Well; R = Replacement Well; S = Shallow Well; D = Deep Well.
- - = Data is not available.

Depth to groundwater measurements are presented in feet below ground surface (bgs).

Groundwater elevations are presented in feet above mean sea level (AMSL).

All elevations refer to NAVD 1988 Datum-based on USGS Mon # S-34.

*1.60 feet of DNAPL detected in January 200; 1.74 feet in May 2006.

Water level measurements during the Interim Remedial Measure (11/7/2001 through 4/5/2002) are not shown.

NA = monitoring well was damaged.

© N OrONRE
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TABLE 6
GROUNDWATER QUALITY PARAMETERS

NATIONAL GRID
HIAWATHA BOULEVARD FORMER MGP SITE

FEASIBILITY STUDY REPORT

Sampling Temp. pH Cond. DO Turbidity ORP
Location Date (°C) (S.U.) [(mS/cm)| (mg/L) (NTU) (mV)
3/31/1998 14.2 8.1 520 -- -- --
MW-1S 5/20/1998 21.0 8.7 4,140 -- -- --
10/25/2000 17.4 7.8 769* 0.13 -- -241
4/21/2003 9.30 7.0 1.53* 2.27 0 268
3/31/1998 19.3 8.4 3,400 -- -- --
MW-1D 5/20/1998 20.1 9.0 174.6 -- -- --
10/25/2000 13.8 7.3 OR 0.33 -- -354
4/21/2003 13.2 6.9 41.8* 1.21 12.9 -364
3/30/1998 15.7 8.8 21.6 -- -- --
MW-25 5/20/1998 18.2 10.9 211 -- -- --
10/25/2000 18.4 10 4,630* 0.25 -- -426
4/10/2003 6.7 8.5 0.964* 5.17 14.1 154
3/31/1998 18.4 8.4 885 -- -- --
MW-2D 5/20/1998 19.5 8.6 2,200 -- -- --
10/25/2000 14.8 6.5 OR 0.25 -- -356
4/10/2003 13.2 9.1 16.7* 1.24 29.1 -417
3/30/1998 17.1 10.7 151.8 - - - - - -
5/20/1998 18.0 11.5 80.3 -- -- --
MW-3S 10/25/2000 17.2 8.8 918* 1.37 -- -97
4/9/2003 8.9 8.2 1.41* 5.55 0 223
2/7/2006 8.4 7.4 1.01* 1.45 47.8 -119
3/30/1998 20.1 9.2 235 -- -- --
5/20/1998 19.0 10.6 4,340 -- -- --
10/25/2000 14.9 10 6,610* 0.28 -- -451
MW-3D 4/9/2003 11.9 13.0 10.3* 1.25 11.0 -338
2/6/2006 12.2 12.7 10* 0.52 15.8 -458
3/24/2008 7.9 12.6 4.663 0.20 0.43 -305.5
3/25/2008 7.4 12.9 5.174 0.19 0.30 -291.4
MW-3D, 4/9/2003 12.4 12.6 >09.9* 1.17 50.10 -464
3/31/1998 18.2 7.7 306 -- -- --
5/21/1998 15.6 11.0 10,090 -- -- --
10/26/2000 17.9 9.4 326* 2.69 -- -301
MW-4S 4/22/2003 12.3 11.1 1.27* 2.90 0 -66
2/1/2006 7.5 8.2 0.301 14.43 0 133
5/10/2006 12.3 8.2 0.23* 10.25 22.1 65
8/17/2006 25.1 8.8 0.366* 0.00 0 -175
11/13/2006 18.9 9.1 76.7* 0.84 0 190
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TABLE 6
GROUNDWATER QUALITY PARAMETERS

NATIONAL GRID
HIAWATHA BOULEVARD FORMER MGP SITE
FEASIBILITY STUDY REPORT

Sampling Temp. pH Cond. DO Turbidity ORP
Location Date (°C) (S.U.) [(mS/cm)| (mg/L) (NTU) (mV)
3/31/1998 18.7 7.5 3,800 -- -- --
5/21/1998 15.8 8.0 2,250 -- -- --
10/26/2000 15.2 6.9 OR 0.17 -- -381
MW-4D 4/22/2003 14.4 6.6 >99.9* | 1.20 0 -364
2/6/2006 13.1 6.7 99.9* 0.03 42.8 -370
5/12/2006 13.6 6.4 99.9* 0.00 78.0 -373
8/15/2006 18.1 6.5 OR 0.0 44.0 -366
11/16/2006 16.0 5.8 >9.99* 0.35 0.0 -365
3/30/1998 16.3 8.8 83.3 -- -- --
5/20/1998 20.8 11.8 165.3 -- -- --
MW-58 10/26/2000 | 21.5 9.7 949* 1.2 -- -269
4/9/2003 7.9 8.7 0.492* 5.68 22.8 23
2/2/2006 9.4 8.0 2.85* 4.34 0 27
3/30/1998 18.9 8.2 424 -- -- --
5/20/1998 21.2 8.9 139.1 -- -- --
MW-5D 10/26/2000 | 15.7 7.8 18,170*| 0.14 -- -401
4/10/2003 12.7 11.4 7.28* 1.00 0 -396
1/25/2006 13.3 8.6 23.6* 0 0 -730
5/21/1998 13.1 10.4 840 -- -- --
10/30/2000 13.9 8.9 886 4.3 -- -167
4/8/2003 10.4 7.6 3.98 17.15 0 77
MW-6S 2/7/2006 9.2 7.5 2.41* 0 0 31
5/11/2006 12.4 7.1 1.08* 1.02 0 70
8/17/2006 23.3 7.2 0.503* 0.25 1.71 19
11/16/2006 16.8 7.2 0.664* 0.29 0.2 65
3/31/1998 15.8 9.5 124.5 -- -- --
5/21/1998 14.6 10.9 70.0 -- -- --
10/30/2000 14.8 9.5 2,530* 0.24 4.7 -453
MW-6D 4/8/2003 12.6 12.4 7.53* 1.12 0 -409
2/8/2006 13.4 12.3 3.98* 0.51 0 -455
5/15/2006 12.3 12.9 4.26* 0 0 -443
8/16/2006 16.3 11.9 3.563* 0.45 4.95 -271
11/17/2006 15.7 12.0 3.36* 0.1 0 -201
3/31/1998 14.8 8.5 1,823 -- -- --
5/21/1998 12.8 9.1 30.0 -- -- --
10/27/2000 15.8 7.3 1,397* 1.33 -- -96
MW-7S 4/23/2003 6.7 6.8 1.77 5.33 0 -8
2/6/2006 6.5 8.0 1.82* 0 443 -141
5/12/2006 15.1 7.9 1.56* 0 252 -75
8/15/2006 23.9 7.3 1.82* 0 140 -125
11/12/2006 16.5 7.4 2.03 0.85 85 -8
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10/9/2009

TABLE 6
GROUNDWATER QUALITY PARAMETERS

NATIONAL GRID
HIAWATHA BOULEVARD FORMER MGP SITE

FEASIBILITY STUDY REPORT

Sampling Temp. pH Cond. DO Turbidity ORP
Location Date (°C) (S.U.) [(mS/cm)| (mg/L) (NTU) (mV)
3/31/1998 18.8 9.2 171 -- -- --
5/21/1998 17.8 10.2 1,200 -- -- --
10/27/2000 | 15.1 7.8 780* 3.81 -- -174
MW-7D 4/23/2003 8.6 11.4 1.97 3.60 0 -191
2/7/2006 13.4 12.1 2.57* 0 0 -400
5/15/2006 13.1 12.6 2.94* 0 12.6 -351
8/17/2006 15.0 11.3 2.23* 0.43 14.73 -177
11/16/2006 | 15.1 11.2 2.01* 0.02 0 -306
3/30/1998 16.4 9.2 0.80 - -- --
5/29/1998 15.2 13.3 5,400 -- -- --
4/23/2003 7.9 11.2 0.61 9.30 39.3 -45
MW-8S 2/7/2006 13.7 8.4 0.977* 7.05 156 51
5/15/2006 13.9 6.0 0.525* | 14.15 183 104
8/17/2006 20.4 7.9 0.303* 4.25 20.13 71
11/17/2006 -- -- -- -- - - - -
3/30/1998 21.8 8.0 960 -- -- --
MW-8D 5/20/1998 19.1 8.5 0.81 -- -- --
10/31/2000 | 13.1 8.3 1,005* 0.57 16.7 -282
4/21/2003 10.9 11.7 2.31 14.38 9.8 -218
MW-9S 10/30/2000 | 16.4 9.2 609* 2.15 -- -109
MW-9D 10/27/2000 | 15.9 8.0 859* 0.18 -- -341
MW-10S 10/31/2000 | 18.4 7.5 733* 0.63 -- -2
MW-10D 10/31/2000 | 15.6 9.4 1,227* 0.38 -- -366
MW-10DR | 5/31/2001 15.4 11.9 1.342* 0.22 6.3 -58
MW-10D, 5/31/2001 154 9.3 7.39% 0.41 -- 8
MW-10D3 5/31/2001 15.8 6.7 10.0* 0.69 -- 214
11/1/2000 10 9.4 1,448* 59 -- -215
3/25/2003 12.2 11.7 3.18* 5.58 130 -181
1/30/2006 15.7 12.5 5.21* 0.5 0 274
MW-11S 5/9/2006 14.2 12.9 4.4* 0 85 -263
8/16/2006 13.2 12.4 4.96* 0.35 180 -266
11/14/2006 | 15.1 9.8 0.214* 2.88 96.6 110
11/1/2000 12.8 8.7 1,194* 0.45 47.7 -309
3/25/2003 12.6 10.9 5.94* 0.79 158 -215
1/26/2006 11.6 8.6 3.34* 0.2 152 -250
MW-11D 5/10/2006 135 8.3 2.6* 0 0 -270
8/17/2006 14.6 8.1 2.6* 0 14 -266
11/15/2006 | 13.0 7.0 0.252* 0.79 72.9 -267
MW-11D, 3/26/2003 11.4 9.4 >99.9 0.79 316 -108
11/1/2000 11.0 10.1 1,830* 4.28 388 -263
3/26/2003 10.2 12.5 5.99* 3.65 190 -252
1/31/2006 10.8 12.1 5.3% 0.6 19.4 -269
MW-12S 5/9/2006 12.1 13.2 6.94* 1.27 150 -255
8/15/2006 19.9 115 3.82% 0 91 -438
11/15/2006 | 14.3 75 4.18* 0.48 15 234
3/27/2008 4.7 7.8 2.555 0.95 3.66 -207.6
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10/9/2009

HIAWATHA BOULEVARD FORMER MGP SITE

TABLE 6
GROUNDWATER QUALITY PARAMETERS

NATIONAL GRID

FEASIBILITY STUDY REPORT

Sampling Temp. pH Cond. DO Turbidity ORP
Location Date (°C) (S.U.) [(mS/cm)| (mg/L) (NTU) (mV)
11/2/2000 11.9 7.4 7,980* 0.51 -- -134
3/26/2003 12.3 12.3 12.4* 0.51 711 -327
1/27/2006 12.0 8.1 6.47* 0.8 0 -262
MW-12D 5/10/2006 13.1 8.1 7.8* 0 0 -262
8/16/2006 13.6 7.6 6.54* -270 4.95 0.02
11/14/2006 12.0 7.7 7.6* 0 17 -252
MW-12D, 3/26/2003 12.0 9.1 >09,9* 0.92 111 -114
MW-13S 2/6/2002 9.6 55 0* 4.20 99.2 168
MW-13D 2/6/2002 11.3 5.0 0* 3.86 125 196
MW-14S 2/7/2002 10.4 1.8 14.0* 0 2.3 -15
MW-14D 2/7/2002 11.2 0.7 79.7* 0 10.5 -21
MW-15S 2/7/2002 9.1 13.3 6.50* 0 28.0 -402
MW-15D 2/7/2002 10.9 0.8 - - 0.32 14.8 -3.4
MW-16S 10/31/2000 16.8 9.0 1,078* 2.84 -- -81
MW-16D 10/31/2000 14.2 9.4 1,089* 0.46 -- -383
MW-17S 6/4/2001 141 12.2 2.34* 1.82 - - 109
MW-17D 6/4/2001 15.6 11.7 1.272* 0.38 -- -108
MW-17D2 6/4/2001 15.5 9.2 42.4* 0.29 -- -46
3/27/2003 10.8 14.1 6.68 0.62 80.2 -367
1/27/2006 11.4 12.7 5.85* 0.1 0 -480
MW-18S 5/10/2006 14.1 12.8 4.1* 0 619 -509
8/15/2006 21.9 11.4 3.04* 1.46 43.51 -26.5
11/15/2006 14.2 10.8 0.533* 0.55 62.2 -436
3/27/2003 12.8 12.5 29.6 0.41 49.9 -356
2/7/2006 11.2 7.5 21.3* 0.87 186 -390
MW-18D 5/15/2006 10.8 7.4 38.6* 0.46 343 -348
8/22/2006 11.1 6.5 43.1* 0.59 60.12 -317
11/16/2006 11.3 6.9 3.13 1.19 0 -362
MW-19S 3/27/2003 10.2 14.5 5.42 0.54 123 -406
2/3/2006 12.4 12.4 4.33* 0.94 0 -361
3/27/2003 14.3 15.8 65.3 0.32 37.2 -535
MW-19D 1/31/2006 12.5 7.1 72.3* 0.3 165 -401
3/24/2008 10.9 6.7 41.47 0 5.01 -317.2
MW-19D, 4/7/2003 8.8 12.9 >09,9* 1.62 104 -462
4/23/2003 7.4 12.5 5.51* 291 0 -163
MW-20S 2/2/2006 12.0 11.9 3.13* 6.8 0 -146
4/23/2003 9.6 9.5 79.9* 1.21 30.3 -434
MW-20D 1/25/2006 13.8 6.7 50.1* 0 17.4 -691
MW-21S 4/10/2003 7.0 8.8 1.76* 1.77 22.7 -2
MW-21D 4/10/2003 13.3 12.9 10.7* 0.96 73.5 -505
3/28/2003 12.6 10.9 7.66* 7.14 150 -124
MW-22S 2/2/2006 14.7 12.0 2.32* 2.95 48 -80
3/24/2008 6.5 9.4 0.371 7.72 3.73 48.7
4/8/2003 11.3 12.5 44.6* 1.18 12.4 -526
MW-22D 1/24/2006 11.9 8.8 56.1* 0 120 -741
3/24/2008 10.1 9.9 22.35 0.14 9.59 -247.6
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HIAWATHA BOULEVARD FORMER MGP SITE

TABLE 6
GROUNDWATER QUALITY PARAMETERS

NATIONAL GRID

FEASIBILITY STUDY REPORT

Sampling Temp. pH Cond. DO Turbidity ORP
Location Date (°C) (S.U.) [(mS/cm)| (mg/L) (NTU) (mV)
1/30/2006 13.7 12.6 5.99* 2.7 0 -257
5/10/2006 18.7 12.4 3.40* 0.00 6.8 -397
MW-23S 8/17/2006 13.4 11.8 3.36* 0.00 210 -252
11/15/2006 15.4 10.9 0.569* 0.63 42.0 -354
3/27/2008 8.1 12.5 1.773 241 5.22 -178.0
1/26/2006 11.5 8.5 3.28* 5.8 0 -175
5/9/2006 14.0 8.5 2.76* 0.11 230.0 -225
MW-23D 8/16/2006 14.7 8.2 2.70* 0.0 140 -297
11/14/2006 12.3 7.2 0.358* 0.70 328 -78
3/26/2008 10.7 8.5 0.716 0.25 20.3 -139.9
1/30/2006 10.4 12.5 7.19* 1.76 0 -257
5/10/2006 13.1 12.8 6.72* 0.0 49.6 -318
MW-24S 8/16/2006 18.2 11.7 4.62* 0.25 3.47 -162
11/14/2006 13.6 11.5 5.98* 0.05 13 -219
3/26/2008 4.5 12.8 6.368 4.35 1.20 -235.8
1/26/2006 11.2 8.3 8.49* 1.31 305 -287
5/9/2006 16.0 8.2 9.08* 0.0 134.0 -300
MW-24D 8/15/2006 14.6 7.3 8.09* 0.02 89.35 -141
11/15/2006 13.1 7.4 9.12* 0.00 110 -176
3/26/2008 6.3 7.5 8.333 0.44 8.09 -233.2
1/31/2006 10.1 12.5 8.67* 1.1 0 -375
5/11/2006 17.5 13.1 12.1* 0.0 48.0 -411
MW-25S 8/18/2006 23.1 12.1 8.68* 0.67 160 -281
11/15/2006 15.3 11.1 0.95* 0.55 51.9 -299
3/26/2008 8.0 12.9 3.483 3.07 4.28 -230.6
1/27/2006 10.7 8.9 33.3* 0.9 47.1 -445
5/10/2006 14.6 7.7 26.1* 0.00 329 -398
MW-25D 8/15/2006 16.7 7.0 37.5* 0.42 28.63 -337
11/14/2006 11.9 7.1 3.92* 0.55 0.0 -372
3/26/2008 10.0 7.3 8.677 0.31 18.8 -356.9
MW-26S 1/31/2006 11.4 12.8 10.1* 1.3 2.8 -193
3/27/2008 9.8 12.9 3.321 1.68 5.65 -51.3
MW-26D 1/27/2006 12.1 7.8 99.9* 0.69 56.4 -418
3/25/2008 11.5 6.4 61.34 0 27.2 -335.9
MW-27S 1/31/2006 10.2 9.7 1.02* 0.55 19.6 -444
3/25/2008 10.2 9.3 0.446 0.09 6.59 -255.3
2/2/2006 12.8 7.0 99.9* 0.91 98 -407
MW-27D 3/25/2008 11.0 6.4 55.16 0 36.6 -343.4
MW-28S 1/31/2006 9.0 12.1 3.43* 0.33 88 -375
3/25/2008 4.9 12.5 2.349 0.20 14.1 -261.9
2/3/2006 10.3 6.6 99.9* 0 93.3 -373
MW-28D 3/25/2008 7.3 6.0 91.10 -0.23 31.6 -289.1
2/6/2006 6.9 7.4 2.2% 4.01 33.3 29
5/11/2006 15.5 7.1 1.82* 0.31 0.0 -146
MW-30S 8/16/2006 22.8 7.0 1.69* 0.02 7.93 -191
11/16/2006 17.9 6.2 0.253* 1.35 0 -223
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HIAWATHA BOULEVARD FORMER MGP SITE

TABLE 6
GROUNDWATER QUALITY PARAMETERS

NATIONAL GRID

FEASIBILITY STUDY REPORT

Sampling Temp. pH Cond. DO Turbidity ORP
Location Date (°C) (S.U.) [(mS/cm)| (mg/L) (NTU) (mV)
2/8/2006 12.1 9.7 0.855* 0.88 38.2 -390
MW-30D 5/12/2006 13.6 9.2 0.549* 0.0 11.0 -356
8/17/2006 19.3 8.9 0.714* 0.0 160 -371
11/16/2006 15.4 9.4 0.567* 0.0 90.1 -377
2/7/2006 11.3 6.9 2.59* 0 9.6 -10
MW-31S 5/11/2006 15.9 7.1 2.64* 0.0 11.7 -174
8/15/2006 21.5 6.4 1.96* 0.25 19.09 -96
11/17/2006 16.7 6.5 2.53* 3.80 0.00 -91
2/8/2006 10.5 10.5 1.08* 0 2.6 -88
5/12/2006 13.1 11.6 1.26* 0.00 27.1 -437
MW-31D 8/16/2006 16.7 11.1 1.19* 0.0 69 -403
11/16/2006 15.4 9.8 0.133* 0.57 0.0 -430
3/24/2008 7.5 11.2 0.806 0.13 2.61 -249.0
3/26/2008 8.2 11.0 0.861 0.16 3.36 -234.2
1/30/2006 13.2 11.5 1.6* 2.5 138.5 -287
5/10/2006 14.4 9.9 1.04* 0.10 41.3 -273
MW-32S 8/16/2006 20.8 8.6 1.39* 0.0 310 -294
11/15/2006 14.8 11.3 2.43* 3.24 0.20 -229
3/27/2008 6.2 11.8 1.203 0.64 11.30 -214.9
1/26/2006 11.2 9.5 6.3* 1.18 336 -310
5/11/2006 14.2 9.2 7.31* 0.0 151.0 -304
MW-32D 8/22/2006 16.1 8.3 6.74* 0.21 88.9 -266
11/14/2006 12.2 8.3 6.93* 0.08 75 -187
3/27/2008 6.2 8.5 4,727 0.30 8.03 -208.7
MW-33S 2/1/2006 11.8 11.5 7.46* 0.5 139 -235
MW-33D 1/25/2006 12.2 11.0 63.2* 0 147 -846
TMW-18D1 6/1/2001 14.7 11.9 1.60 0.24 -- -138
TMW-18D2 6/1/2001 15.6 8.5 17.1 0.38 -- 80
TMW-19D1 5/30/2001 15.4 12.8 3.98 0.22 2.2 -165
TMW-19D2 5/30/2001 15.6 8.2 3.16 0.19 2.71 28
Notes
1. Field parameters recorded immediately before groundwater samples were collected.
2.  Temperature reported in degrees Celsius (°C).
3. pH reported in Standard Units (S.U.).
4.  Specific Conductivity reported in milliSiemens per centimeter (mS/cm).
5. Dissolved Oxygen (DO) reported in milligrams per liter (mg/L).
6.  Turbidity reported in Nephelometric Turbidity Units (NTU).
7. Oxidation/Reduction Potential (ORP) reported in millivolts (mV).
8. OR = Out of range.
9. *=Sampling logs do not specify whether the conductivity value is in mg/L or micrograms per liter (ug/L).
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Volatile Organics

TABLE 7

SOIL ANALYTICAL RESULTS FOR DETECTED VOCs, SVOCs, INORGANIC CONSTITUENTS, PCBs, AND PESTICIDES (ppm)

HIAWATHA BOULEVARD FORMER MGP

NATIONAL GRID

FEASIBILITY STUDY REPORT

2-Butanone 0.12 1,000 NA <0.010 NA <0.010 NA <0.010 NA <12 NA NA <0.010 NA <12 NA NA NA <0.010
Acetone 0.05 1,000 NA 0.021B NA 0.038 NA 0.053 NA 53 B NA NA 0.021 NA 33B NA NA NA 0.25B
Benzene 0.06 89 0.0040J 0.017 0.79 <0.010 <0.010 <0.010 9.5 30 0.58J 0.022 <0.010 <0.010 <12 <1.2 <0.010 0.0080J <0.010
Carbon Disulfide -- -- NA <0.010 NA <0.010 NA <0.010 NA <1.2 NA NA <0.010 NA <1.2 NA NA NA 0.015J
Chlorobenzene 11 1,000 NA <0.010 NA <0.010 NA <0.010 NA <12 NA NA <0.010 NA <12 NA NA NA <0.010
Chloroform 0.37 700 NA <0.010 NA <0.010 NA <0.010 NA <1.2 NA NA <0.010 NA <1.2 NA NA NA <0.010
Ethylbenzene 1 780 0.0040J 0.024 <0.010 <0.010 <0.010 <0.010 2.6 11 <12 0.0020J <0.010 0.040 <12 <12 0.35 0.30 0.097J
Methylene Chloride 0.05 1,000 NA <0.010 NA <0.010 NA <0.010 NA 4.9 NA NA <0.010 NA 2.0J NA NA NA <0.010
Styrene -- -- NA <0.010 NA <0.010 NA <0.010 NA 51 NA NA <0.010 NA <12 NA NA NA 0.076J
Tetrachloroethene 13 300 NA <0.010 NA <0.010 NA <0.010 NA <1.2 NA NA <0.010 NA <1.2 NA NA NA <0.010
Toluene 07 1,000 0.0030J 0.063 <0.010 0.0040J <0.010 0.00080 J 11 76 16 0.030 0.0090J 0.079 <12 <12 0.18 0.20 <0.010
Xylenes (total) 0.26 1,000 0.011J 0.13 <0.010 <0.010 <0.010 <0.010 62 140E 2.0 0.031 <0.010 0.30 <1.2 0.86J 7.6 5.9E 2.0
Total BTEX -- -- 0.022J 0.23 0.79 0.0040J <0.010 0.00080 J 85 260 4.2 0.085J 0.0090J 0.42 <12 0.86J 8.1 6.4J 21
Total VOCs - - - - 0.022 J 0.26 0.79 0.042J <0.010 0.054 J 85 370 4.2 0.085J 0.030J 0.42 35J 0.86 J 8.1 6.4J 2.4
Semivolatile Organics
2,4-Dimethylphenol -- -- NA <0.33 NA 0.023J NA <0.33 NA 17J NA NA <0.33 NA <0.33 NA NA NA <0.33
2-Chloronaphthalene -- -- NA <0.33 NA <0.33 NA 0.036J NA <0.33 NA NA <0.33 NA <0.33 NA NA NA <0.33
2-Methylnaphthalene -- -- 0.026 J 0.041J <0.33 0.14J <0.33 0.029J 120 280 3.1 0.12J <0.33 0.62 100J 21 75 29 74
2-Methylphenol 0.33 1,000 NA <0.33 NA 0.024J NA <0.33 NA 12J NA NA <0.33 NA <0.33 NA NA NA <0.33
3,3-Dichlorobenzidine -- -- NA <0.33 NA <0.33 NA <0.33 NA <0.33 NA NA <0.33 NA <0.33 NA NA NA <0.33
4-Methylphenol 0.33 1,000 NA <0.33 NA 0.070J NA <0.33 NA 25 NA NA <0.33 NA <0.33 NA NA NA <0.33
4-Nitroaniline - - -- NA <0.80 NA <0.80 NA <0.80 NA <0.80 NA NA <0.80 NA <0.80 NA NA NA <0.80
Acenaphthene 20 1,000 <0.33 <0.33 <0.33 0.079J <0.33 <0.33 86J 23J 0.26J <0.33 <0.33 0.047J 40J 0.088J 54J 267 0.17J
Acenaphthylene 100 1,000 <0.33 0.020J <0.33 0.10J <0.33 <0.33 15037 170 18J 0.059J 0.046J 0.16J 110J 0.46J 39 16 3.7J
Anthracene 100 1,000 0.056 J 0.069J <0.33 0.30J <0.33 0.018J 1507 120J 14 0.057J 0.064J 0.040J 190 024 23 8.8J <0.33
Benzo(a)anthracene 1 11 0.10J 0.17J <0.33 0.46J <0.33 0.022J 120J 0J 0.92J 0.042J 0.33J 0.061J 190 0.23J 129 457 <0.33
Benzo(a)pyrene 0 11 0.084J 0.13J <0.33 0.64J <0.33 0.27J 76J 53 0.64J 0.030J 0.40J 0.081J 1200 0.15J 83J aadl <0.33
Benzo(b)fluoranthene 1 11 0.067J 0.12J <0.33 0.54J <0.33 0.022J 55J 413 0.39J 0.024J 0.38J 0.062J 100J 0.11J 6.3J 26J <0.33
Benzo(g,h.)perylene 100 1,000 0.080J 0.087J <0.33 0.14J <0.33 0.076J 12J 9.1J 0.099J 0.0070J 0.14J 0.12J 27 0.047J 247 0.89J <0.33
Benzo(k)fluoranthene 0.8 110 0.089J 0.14J <0.33 0.43J <0.33 0.038J 87J 50J 0.64J 0.025J 0.40J 0.070J 1203 0.16J 9.2J 3.7 <0.33
bis(2-Ethylhexyl)phthalate -- -- 0.62B 0.62B NA 0.40JB NA 0.12J8B NA 0.14J8 NA NA 0.47JB NA <0.33 NA NA NA <0.33
Butylbenzylphthalate - - .- NA <0.33 NA <0.33 NA <0.33 NA <0.33 NA NA <0.33 NA <0.33 NA NA NA <0.33
Carbazole -- -- NA 0.031J NA 0.23J NA 0.084J NA 1100 NA NA 0.019J NA 49 NA NA NA 207
Chrysene 1 110 0.10J 0.17J <0.33 0.53J <0.33 0.036J 99J 66J 0.76J 0.042J 0.39J 0.066 J 170 0213 9.8J 38J <0.33
Dibenzo(a,h)anthracene 0.33 11 <0.33 <0.33 <0.33 0.13J <0.33 <0.33 181 123 0.14J 0.0070J 0.11J 0.022J 37J <0.33 14J 0.52J <0.33
Dibenzofuran 7 1,000 NA 0.030J NA 0.22J NA 0.040J NA 100J NA NA <0.33 NA 200 NA NA NA 042
Diethylphthalate == == NA <0.33 NA 0.020JB NA <0.33 NA <0.33 NA NA 0.24J8B NA <0.33 NA NA NA <0.33
Di-n-Butylphthalate - - .- NA <0.33 NA 0.12JB NA 0.016 JB NA <0.33 NA NA 0.071 JB NA <0.33 NA NA NA <0.33
Fluoranthene 100 1,000 0.28J 0.38J <0.33 0.74 <0.33 0.059J 340 220 24 0.10J 0.51J 0.098J 520 0.557J 33 13 <0.33
Fluorene 30 1,000 0.020J 0.031J <0.33 0.20J <0.33 0.018J 200 130J 13J 0.048J <0.33 0.17J 270 0.32J 34 12 0.30J
Indeno(1,2,3-cd)pyrene 0.5 11 0.048J 0.093J <0.33 0.33J <0.33 0.13J 39J 24 0.30J 0.016J 0.27J 0.056 J 733 0.079J 37J 15J <0.33
Naphthalene 12 1,000 0.12J 0.40J <0.33 10B <0.33 0.094 J 7108 830B 8.3B 0.95B 0.023J 1.0 1400 13 150 61 33
Phenanthrene 100 1,000 0.20J 0.28J <0.33 12 <0.33 0.11J 550 400 4.6 0.19J 0.14J 0.15J 840 0.86J 60 24 0.13J
Phenol 0.33 1,000 NA <0.33 NA <0.33 NA <0.33 NA 16J NA NA <0.33 NA <0.33 NA NA NA <0.33
Pyrene 100 1,000 0.24J 0.34J <0.33 0.71 <0.33 0.33J 200 150 19J 0.10J 0.49J 0.094J 340 041J 21 8.0J 0.11J
Total PAHs -- -- 157 2517 <0.33 7.7 <0.33 13J 3,000J 2,700J 29 18J 3.7J 293 3,400J 19J 490J 200J 45
Total SVOCs 0 -- 21 3.2J <0.33 8.8J <0.33 16J 3,000J 2,900J 29J 18J 457 29 3,600J 193 490J 200J 47
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TABLE 7

SOIL ANALYTICAL RESULTS FOR DETECTED VOCs, SVOCs, INORGANIC CONSTITUENTS, PCBs, AND PESTICIDES (ppm)

NATIONAL GRID

HIAWATHA BOULEVARD FORMER MGP
FEASIBILITY STUDY REPORT

Inorganics
Aluminum -- -- NA 2,660 NA 7,610 NA 1,090 NA 3,840 NA NA 5,480 NA 4,500 NA NA NA 2,860
Antimony -- -- NA 1.60 B NA <14.4 NA <0.880 NA <119 NA NA <13.7 NA <11.2 NA NA NA 1408
Arsenic 13 16 NA <0.640 NA 3.80B NA <0.590 NA 4.80 NA NA 4.70 NA 6.50 NA NA NA 1.408B
Barium 350 10,000 NA 67.5 NA 776 8B NA 66.5 NA 49.4B NA NA 26.6 B NA 20.0B NA NA NA 78.7
Beryllium 7.2 2,700 NA <0.320 NA <0.440 NA <0.290 NA <0.360 NA NA <0.410 NA <0.340 NA NA NA <0.330
Cadmium 25 60 NA <0.320 NA <1.30 NA <0.290 NA <1.10 NA NA <1.20 NA <1.00 NA NA NA <0.330
Calcium -- -- NA 157,000 E NA 221,000 E NA 165,000 E NA 232,000 E NA NA 260,000 E NA 264,000 E NA NA NA 204,000 E
Chromium -- -- NA 4.30 NA 124 NA 2.00 B NA 5.90 NA NA 8.50 NA 9.00 NA NA NA 5.30
Cobalt -- -- NA 2.40B NA 3.60B NA 0.880 B NA 240B NA NA 3408B NA 2408B NA NA NA 3.00B
Copper 50 10,000 NA 5.10 B NA 26.4 NA 1.10B NA 22.0 NA NA 52.7 NA 46.7 NA NA NA 6.20B
Cyanide 27 10,000 371 0.800 0.780 33.0 9.90 <0.500 63.5 224 <0.660 <0.570 5.20 1.90 17.3 <1.60 <0.890 <0.880 <0.500
Iron -- -- NA 6,880 E NA 11,600 E NA 2,660 NA 4,890 E NA NA 6,890 E NA 4420 E NA NA NA 9,030
Lead 63 3,900 NA 6.00 NA 734E NA 2.00 NA 154 E NA NA 259E NA 18.1E NA NA NA 4.80
Magnesium -- -- NA 6,540 E NA 11,200E NA 4,410 NA 8,330 E NA NA 13,600 E NA 21,900 E NA NA NA 7,190
Manganese 1,600 10,000 NA 224 NA 690 EN NA 452 NA 601 EN NA NA 791 EN NA 709 EN NA NA NA 384
Mercury 0.18 57 NA <0.120 NA 0.310N NA <0.120 NA <0.170 NA NA 0.240N NA 0.300 N NA NA NA <0.150
Nickel 30 10,000 NA 7.80 B NA 13.1B NA 4.00B NA 7.50 B NA NA 11.0B NA 9.10B NA NA NA 9.30B
Potassium - - - - NA 854 BE NA 1120E NA 398 BE NA 770E NA NA 161 BE NA 59.1 BE NA NA NA 705 BE
Selenium 39 6,800 NA <0.640 NA 1.50 BNW NA <0.590 NA <0.360 NA NA <0.410 NA 180N NA NA NA <0.660
Silver 2 6,800 NA <0.320 NA <0.870 NA <0.290 NA <0.720 NA NA <0.830 NA <0.680 NA NA NA <0.330
Sodium -- -- NA 1,100 BE NA 1.480 NA 896 BE NA 8,730 NA NA 1,870 NA 3,100 NA NA NA 1,160 BE
Thallium - - - - NA <0.640 NA <1.70 NA <0.590 NA <1.40 NA NA <1.60 NA <1.40 NA NA NA <0.660
Vanadium -- -- NA 4.00B NA 16.2BE NA 1.60B NA 9.70 BE NA NA 15.4 BE NA 12.6 BE NA NA NA 3.808B
Zinc 109 10,000 NA 43.8 NA 77.4 NA 15.9 NA 40.9 NA NA 47.2 NA 52.0 NA NA NA 39.6
PCBs
Aroclor-1242 - - - - NA <0.033 NA <0.033 NA <0.033 NA <0.033 NA NA <0.033 NA <0.033 NA NA NA <0.033
Aroclor-1248 -- -- NA <0.033 NA <0.033 NA <0.033 NA <0.033 NA NA <0.033 NA <0.033 NA NA NA <0.033
Aroclor-1254 - - - - NA <0.033 NA <0.033 NA <0.033 NA <0.033 NA NA <0.033 NA <0.033 NA NA NA <0.033
Aroclor-1260 -- -- NA <0.033 NA <0.033 NA <0.033 NA <0.033 NA NA <0.033 NA <0.033 NA NA NA <0.033
Total PCBs - - - - NA <0.067 NA <0.067 NA <0.067 NA <0.067 NA NA <0.067 NA <0.067 NA NA NA <0.067
Pesticides
4,4-DDD 0.0033 180 NA <0.0033 NA <0.0033 NA <0.0033 NA <0.0033 NA NA <0.0033 NA <0.0033 NA NA NA <0.0033
4,4-DDE 0.0033 120 NA <0.0033 NA 0.00060 JP NA <0.0033 NA <0.0033 NA NA <0.0033 NA <0.0033 NA NA NA <0.0033
4,4-DDT 0.0033 94 NA <0.0033 NA <0.0033 NA <0.0033 NA <0.0033 NA NA <0.0033 NA <0.0033 NA NA NA <0.0033
Aldrin 0.005 14 NA <0.0017 NA <0.0017 NA <0.0017 NA <0.0017 NA NA <0.0017 NA <0.0017 NA NA NA <0.0017
Alpha-Chlordane 0.094 a7 NA <0.0017 NA <0.0017 NA <0.0017 NA <0.0017 NA NA <0.0017 NA <0.0017 NA NA NA <0.0017
Delta-BHC 0.04 1,000 NA <0.0017 NA <0.0017 NA <0.0017 NA <0.0017 NA NA <0.0017 NA <0.0017 NA NA NA <0.0017
Dieldrin 0.005 28 NA <0.0033 NA <0.0033 NA <0.0033 NA <0.0033 NA NA <0.0033 NA <0.0033 NA NA NA <0.0033
Endosulfan Il 24 920 NA <0.0033 NA <0.0033 NA <0.0033 NA <0.0033 NA NA <0.0033 NA 0.060 NA NA NA <0.0033
Endosulfan Sulfate 24 920 NA <0.0033 NA <0.0033 NA <0.0033 NA <0.0033 NA NA <0.0033 NA 0.084 NA NA NA <0.0033
Endrin 0.014 410 NA <0.0033 NA <0.0033 NA <0.0033 NA <0.0033 NA NA <0.0033 NA <0.0033 NA NA NA <0.0033
Endrin Ketone -- -- NA <0.0033 NA <0.0033 NA <0.0033 NA <0.0033 NA NA <0.0033 NA <0.0033 NA NA NA <0.0033
Gamma-Chlordane .- .- NA <0.0017 NA <0.0017 NA <0.0017 NA <0.0017 NA NA <0.0017 NA <0.0017 NA NA NA <0.0017
Heptachlor 0.042 29 NA <0.0017 NA <0.0017 NA <0.0017 NA <0.0017 NA NA <0.0017 NA <0.0017 NA NA NA <0.0017
Methoxychlor == == NA <0.017 NA <0.017 NA <0.017 NA <0.017 NA NA <0.017 NA <0.017 NA NA NA <0.017
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Volatile Organics

TABLE 7

SOIL ANALYTICAL RESULTS FOR DETECTED VOCs, SVOCs, INORGANIC CONSTITUENTS, PCBs, AND PESTICIDES (ppm)

HIAWATHA BOULEVARD FORMER MGP

NATIONAL GRID

FEASIBILITY STUDY REPORT

10/9/2009

2-Butanone 0.12 1,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Acetone 0.05 1,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Benzene 0.06 89 0.038 0.00050 J 0.00060J 0.0010J 0.0020J 0.12 0.035 0.048 0.0020J <0.0050 J [0.00080 J [<0.0050]| <0.0050 0.016 0.010 <0.0050
Carbon Disulfide -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Chlorobenzene 11 1,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Chloroform 0.37 700 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Ethylbenzene 1 780 0.045 <0.0060 <0.012 0.0010J 0.00080J 0.0020J 0.00050J <0.0050 0.0010J <0.0050J <0.0050 [<0.0050] <0.0050 0.00060 J <0.0050 <0.0050
Methylene Chloride 0.05 1,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Styrene -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Tetrachloroethene 13 300 NA NA NA NA NA NA NA NA NA NA A NA NA NA NA
Toluene 07 1,000 0.082 0.0010J 0.00070J 0.0020J 0.0050J 0.16 0.031 0.00040 J 0.0050J 0.00040J ]0.0020 J[0.00080 J][ 0.0030 J 0.015 0.00030 J <0.0050
Xylenes (total) 0.26 1,000 0.42 0.00060 J 0.0020J 0.0090 J 0.0090 J 0.041 0.0070 <0.0050 0.025 0.0060 J 0.0020 J [0.0040 J 0.014J 0.0050 J <0.0050 <0.0050
Total BTEX -- -- 0.59 0.0021J 0.0033J 0.013J 0.017J 0.32J 0.074J 0.048J 0.033J 0.0064 J 0.0048 J [0.0048 J 0.017J 0.037J 0.010J <0.0050
Total VOCs - - - - 0.59 0.0021J 0.0033 J 0.013J 0.017J 0.32J 0.074J 0.048 J 0.033J 0.0064 J 0.0048 J [0.0048 J 0.017J 0.037 J 0.010J <0.0050
Semivolatile Organics
2,4-Dimethylphenol -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
2-Chloronaphthalene -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
2-Methylnaphthalene -- -- 0.012J 0.071J 0.025J 0.18J 0.16J 0.0040J 0.0060J 0.016J 11 257 0.36J[0.39J] 0.61 <0.33 <0.33 <0.33
2-Methylphenol 0.33 1,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
3,3-Dichlorobenzidine - - - - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
4-Methylphenol 0.33 1,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
4-Nitroaniline - - - - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Acenaphthene 20 1,000 <0.33 <16 0.273J 0.031J 0.030J <0.44 0.0030J 0.011) 0.24J 38J 0.046 J [0.030 J] 0.012J <0.33 <0.33 <0.33
Acenaphthylene 100 1,000 <0.33 0.27J 0.153J 0.036J 0.047J 0.0030J 0.012J 0.022J 4.7 9.9J 0.20J0.19J] 0.22J <0.33 <0.33 <0.33
Anthracene 100 1,000 <0.33 0.76J 0.351J 0.0090J 0.034J 0.0040J 0.024J 0.065J 4.5 347 0.062 J [0.036 J] <0.33 <0.33 <0.33 <0.33
Benzo(a)anthracene 1 11 <0.33 3.6 0.373J 0.0050J 0.037J 0.0070J 0.038J 0.078J 4 20J 0.018 J[0.019 J] 0.0060J <0.33 <0.33 <0.33
Benzo(a)pyrene 0 11 0.020J 251 0.24) 0.0040J 0.026J 0.0050J 0.035J 0.065J 14J 0.017 J [0.021 J] <0.33 <0.33 <0.33 <0.33
Benzo(b)fluoranthene 1 11 <0.33 24 0.193J 0.0030J 0.020J 0.0050J 0.030J 0.059J 123 0.012 J[0.014 J] <0.33 <0.33 <0.33 <0.33
Benzo(g,h.)perylene 100 1,000 0.096J 12) 0.090J 0.43J 0.013J 0.0020J 0.020J 0.037J 7413 <0.33[0.012 J] <0.33 <0.33 <0.33 <0.33
Benzo(k)fluoranthene 0.8 110 <0.33 3.1 0.273J 0.0050J 0.034J 0.0060J 0.033J 0.068J 19 14J 0.019 J[0.022 J] <0.33 <0.33 <0.33 <0.33
bis(2-Ethylhexyl)phthalate -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Butylbenzylphthalate - - - - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Carbazole -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Chrysene 1 110 <0.33 33 0.34J 0.0040J 0.033J 0.0070J 0.036J 0.071J 23 16J 0.016 J [0.016 J] 0.0050J <0.33 <0.33 <0.33
Dibenzo(a,h)anthracene 0.33 11 <0.33 0477 0.036J 043 <0.55 <0.44 0.0060J 0.016J 7.8 297 <0.33 [<0.33] <0.33 <0.33 <0.33 <0.33
Dibenzofuran 7 1,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Diethylphthalate == == NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Di-n-Butylphthalate - - - - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Fluoranthene 100 1,000 <0.33 76 0.91J 0.010J 0.082J 0.011)J 0.071J 0.17J 25 457 0.046 J [0.044 J] 0.016J <0.33 <0.33 <0.33
Fluorene 30 1,000 <0.33 0.056J 0413 0.062J 0.056J 0.0040J 0.012J 0.032J 0.74J 31J 0.30J[0.19J] 0.010J <0.33 <0.33 <0.33
Indeno(1,2,3-cd)pyrene 0.5 11 <0.33 13J 0.096J 0.43J 0.013J 0.0020J 0.021J 0.041J 19 8.8J 0.0090 J[0.011 J] <0.33 <0.33 <0.33 <0.33
Naphthalene 12 1,000 19 0.10J 0.080J 0.65J 17 0.055J 0.016J 0.037J 0.80J 16J 0.7210.71] 3.0 0.028J 0.012J 0.0070J
Phenanthrene 100 1,000 <0.33 39 0.35J 0.011)J 0.064J 0.010J 0.055J 0.13J 8.4 81J 0.32J[0.19J] 0.018J 0.0090 J <0.33 <0.33
Phenol 0.33 1,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Pyrene 100 1,000 0.017J 5.0 071 0.0080J 0.061J 0.010J 0.052J 0.10J 25 26J 0.030J[0.026 J] 0.0090J <0.33 <0.33 <0.33
Total PAHS -- -- 21) 35J 497 2317 24) 0.14J 0.47J 1.0J 230J 350J 22J[1.97J] 39J 0.037J 0.012J 0.0070J
Total SVOCs 0 -- 21 35J 497 23J 2417 0.14J 0.47J 1.0J 230J 350J 22J[1.97] 3.9 0.037J 0.012J 0.0070J
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TABLE 7
SOIL ANALYTICAL RESULTS FOR DETECTED VOCs, SVOCs, INORGANIC CONSTITUENTS, PCBs, AND PESTICIDES (ppm)

NATIONAL GRID
HIAWATHA BOULEVARD FORMER MGP
FEASIBILITY STUDY REPORT

Inorganics
Aluminum -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Antimony -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Arsenic 13 16 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Barium 350 10,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Beryllium 7.2 2,700 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Cadmium 25 60 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Calcium -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Chromium -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Cobalt -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Copper 50 10,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Cyanide 27 10,000 1.96 17.9J 8.56J <0.740J <172 <0.610J <0.570J 0.570 1.45 30.0J 2.47[2.03] 2.36 0.690 0.590 0.590
Iron -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Lead 63 3,900 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Magnesium -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Manganese 1,600 10,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Mercury 0.18 5.7 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Nickel 30 10,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Potassium - - - - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Selenium 39 6,800 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Silver 2 6,800 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Sodium -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Thallium - - - - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Vanadium -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Zinc 109 10,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
PCBs
Aroclor-1242 - - - - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Aroclor-1248 -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Aroclor-1254 - - - - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Aroclor-1260 -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Total PCBs - - -~ NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Pesticides
4,4-DDD 0.0033 180 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
4,4-DDE 0.0033 120 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
4,4-DDT 0.0033 94 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Aldrin 0.005 14 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Alpha-Chlordane 0.094 47 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Delta-BHC 0.04 1,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dieldrin 0.005 2.8 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Endosulfan Il 24 920 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Endosulfan Sulfate 24 920 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Endrin 0.014 410 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Endrin Ketone - - - - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Gamma-Chlordane == == NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Heptachlor 0.042 29 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Methoxychlor == == NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
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10/9/2009

Volatile Organics

TABLE 7

SOIL ANALYTICAL RESULTS FOR DETECTED VOCs, SVOCs, INORGANIC CONSTITUENTS, PCBs, AND PESTICIDES (ppm)

NATIONAL GRID

HIAWATHA BOULEVARD FORMER MGP
FEASIBILITY STUDY REPORT

2-Butanone 0.12 1,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Acetone 0.05 1,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Benzene 0.06 89 0.0060J <0.0050J 0.070J 0.0020J 0.062 0.34 0.00080 J <0.0050 <0.0050 J 0.0010J 0.0020J 0.042 0.17 0.0040J <0.0050
Carbon Disulfide -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Chlorobenzene 11 1,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Chloroform 0.37 700 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Ethylbenzene 1 780 <0.0050 J <0.0050J 0.0070J 0.0010J 0.012 0.029 <0.0050 <0.0050 <0.0050J 0.00060 J <0.0070 0.0080 0.0010J <0.0050 <0.0050
Methylene Chloride 0.05 1,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Styrene -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Tetrachloroethene 13 300 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Toluene 0.7 1,000 0.0060J 0.00030J 0.051J 0.0040J 0.081 0.32 0.0010J 0.00020J <0.0050 J 0.0030J 0.0020J 0.046 0.073 <0.0050 0.00020J
Xylenes (total) 0.26 1,000 0.0010J 0.0010J 0.089J 0.017 0.16 0.26 0.0040J <0.0050 <0.0050 J 0.012J 0.0020J 0.090 0.022 <0.0050 <0.0050
Total BTEX -- -- 0.013J 0.0013J 0.22J 0.024J 0.32 0.95 0.0058J 0.00020J <0.0050 0.017J 0.0060 J 0.19 0.27J 0.0040J 0.00020J
Total VOCs - - - - 0.013J 0.0013J 0.22J 0.024 J 0.32 0.95 0.0058 J 0.00020 J <0.0050 0.017J 0.0060 J 0.19 0.27J 0.0040J 0.00020 J
Semivolatile Organics
2,4-Dimethylphenol -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
2-Chloronaphthalene -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
2-Methylnaphthalene -- -- 0.20J 0.022J 0.64J 0.51 0.85 0.045J <0.33 <0.33 0.018J 0.96 J 0.041J <0.54 <0.53 <0.33 <0.33
2-Methylphenol 0.33 1,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
3,3"-Dichlorobenzidine -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
4-Methylphenol 0.33 1,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
4-Nitroaniline -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Acenaphthene 20 1,000 0.034J 0.016J 0.069J 0.074J 0.077J <0.33 <0.33 <0.33 <0.33J 0.10J <0.47 <0.54 <0.53 <0.33 <0.33
Acenaphthylene 100 1,000 0.10J 0.061J 0.32J 0.243 0.40J 0.0080J <0.33 <0.33 <0.33J 0.47J 0.012J <0.54 <0.53 <0.33 <0.33
Anthracene 100 1,000 0.14J 0.090J 0.18J <0.33 <0.33 <0.33 <0.33 <0.33 <0.33J 0.22J <0.47 <0.54 <0.53 <0.33 <0.33
Benzo(a)anthracene 1 11 0.39 0.36J 0.20J <0.33 0.0090J <0.33 <0.33 <0.33 0.014J 0.22J <0.47 <0.54 <0.53 <0.33 <0.33
Benzo(a)pyrene 0 11 0.37J 0.37J 021 <0.33 0.010J <0.33 <0.33 <0.33 <0.33J 0.18J <0.47 <0.54 <0.53 <0.33 <0.33
Benzo(b)fluoranthene 1 11 0.30J 0.303J 0.14J <0.33 0.0090J <0.33 <0.33 <0.33 0.015J 0.12J <0.47 <0.54 <0.53 <0.33 <0.33
Benzo(g,h.i)perylene 100 1,000 0.31J 021 0.12J <0.33J <0.33J <0.33J <0.33J <0.33J <0.33J 0.10J 0473 <0.54 <0.53 <0.33J <0.33J
Benzo(k)fluoranthene 0.8 110 0.36J 0.373J 0.17J <0.33 0.010J <0.33 <0.33 <0.33 0.016J 0.22J <0.47 <0.54 <0.53 <0.33 <0.33
bis(2-Ethylhexyl)phthalate -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Butylbenzylphthalate -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Carbazole -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Chrysene 1 110 0.48 0423 0.24J <0.33 0.0090J <0.33 <0.33 <0.33 0.014J 0.20J <0.47 <0.54 <0.53 <0.33 <0.33
Dibenzo(a,h)anthracene 0.33 1.1 0.11J <0.33J <0.33J <0.33 <0.33 <0.33 <0.33 <0.33 <0.33J 0.87J <0.47 <0.54 <0.53 <0.33 <0.33
Dibenzofuran 7 1,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Diethylphthalate -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Di-n-Butylphthalate -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Fluoranthene 100 1,000 0.63 0447 042 0.0050J 0.019J <0.33 <0.33 <0.33 0.026 J 0.64 J <0.47 <0.54 <0.53 <0.33 <0.33
Fluorene 30 1,000 0.030J 0.019J 0.28J 0.34J 0.18J <0.33 <0.33 <0.33 <0.33J 0.34J 0.024J <0.54 <0.53 <0.33 <0.33
Indeno(1,2,3-cd)pyrene 0.5 11 0.27J 0.20J 0.11J <0.33J <0.33J <0.33J <0.33J <0.33J <0.33J 0.11J <0.47 <0.54 <0.53 <0.33J <0.33J
Naphthalene 12 1,000 0.13J 0.072J 15J 0.95 20 2.1 0.022J <0.33 0.013J 18J 0.083J 2.0 0.14J <0.33 <0.33
Phenanthrene 100 1,000 0.46J 0.12J 0.55J 0.018J 0.029J <0.33 <0.33 <0.33 0.028J 12 <0.47 <0.54 0.0090 J <0.33 <0.33
Phenol 0.33 1,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Pyrene 100 1,000 0.58 15 1.0 <0.33 0.018J <0.33 <0.33 <0.33 0.017J 0.44J <0.47 <0.54 <0.53 <0.33 <0.33
Total PAHs -- -- 49 4.6J 6.2J 21 36J 22 0.022J <0.33 0.16J 82J 0.63J 2.0 0.15J <0.33 <0.33
Total SVOCs 0 -- 493 46J 6.2J 21 36J 22 0.022J <0.33 0.16 J 82J 0.63J 2.0 0.15J <0.33 <0.33
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TABLE 7
SOIL ANALYTICAL RESULTS FOR DETECTED VOCs, SVOCs, INORGANIC CONSTITUENTS, PCBs, AND PESTICIDES (ppm)

NATIONAL GRID
HIAWATHA BOULEVARD FORMER MGP
FEASIBILITY STUDY REPORT

Inorganics
Aluminum -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Antimony -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Arsenic 13 16 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Barium 350 10,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Beryllium 7.2 2,700 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Cadmium 25 60 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Calcium -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Chromium -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Cobalt -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Copper 50 10,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Cyanide 27 10,000 0.610 56.9J 1513 0.740 0.680 1.36 0.740 0.620 191 49.2 <0.690 <164 <1597 0.720 0.630
Iron -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Lead 63 3,900 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Magnesium -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Manganese 1,600 10,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Mercury 0.18 5.7 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Nickel 30 10,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Potassium -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Selenium 39 6,800 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Silver 2 6,800 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Sodium -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Thallium -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Vanadium -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Zinc 109 10,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
PCBs
Aroclor-1242 -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Aroclor-1248 -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Aroclor-1254 -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Aroclor-1260 -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Total PCBs - - - - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Pesticides
4,4'-DDD 0.0033 180 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
4,4-DDE 0.0033 120 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
4,4-DDT 0.0033 94 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Aldrin 0.005 14 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Alpha-Chlordane 0.094 47 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Delta-BHC 0.04 1,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dieldrin 0.005 2.8 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Endosulfan Il 24 920 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Endosulfan Sulfate 24 920 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Endrin 0.014 410 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Endrin Ketone -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Gamma-Chlordane -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Heptachlor 0.042 29 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Methoxychlor -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
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10/9/2009

Volatile Organics

TABLE 7

SOIL ANALYTICAL RESULTS FOR DETECTED VOCs, SVOCs, INORGANIC CONSTITUENTS, PCBs, AND PESTICIDES (ppm)

NATIONAL GRID

HIAWATHA BOULEVARD FORMER MGP
FEASIBILITY STUDY REPORT

2-Butanone 0.12 1,000 NA NA NA NA NA NA NA NA NA NA NA NA NA
Acetone 0.05 1,000 NA NA NA NA NA NA NA NA NA NA NA NA NA
Benzene 0.06 89 0.0014J <0.0056 0.014 0.0042J 0.046 <0.0066 | 0.0080 [0.0050 J] 0.0090J 0.0040J 0.059 0.018 0.042 0.00040J
Carbon Disulfide -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA
Chlorobenzene 11 1,000 NA NA NA NA NA NA NA NA NA NA NA NA NA
Chloroform 0.37 700 NA NA NA NA NA NA NA NA NA NA NA NA NA
Ethylbenzene 1 780 <0.0060 <0.0056 0.0026 J <0.0086 0.0047J <0.0066 [0.0020J[0.0010J]] 0.0010J 0.00070J 0.028J 0.033 0.0010J <0.0060
Methylene Chloride 0.05 1,000 NA NA NA NA NA NA NA NA NA NA NA NA NA
Styrene -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA
Tetrachloroethene 13 300 NA NA NA NA NA NA A NA NA NA NA NA NA
Toluene 0.7 1,000 0.0023J 0.0016J 0.015 0.0083J 0.044 <0.0066 | 0.018 J[0.0080J]| 0.0060J 0.0050 J 0.092 0.12 0.0060J 0.0010J
Xylenes (total) 0.26 1,000 <0.0060 0.0013J 0.043 0.0068 J 0.034 <0.0066 0.040J[0.024 J 0.015J 0.011 0.11 0.25 0.013 0.0030J
Total BTEX -- -- 0.0037J 0.0029J 0.075J 0.019J 0.13J <0.0066 0.068 J [0.038 J 0.031J 0.021J 0.29J 0.42 0.062J 0.0044 J
Total VOCs - - - - 0.0037 J 0.0029 J 0.075J 0.019J 0.13J <0.0066 0.068 J [0.038 J. 0.031J 0.021J 0.29 J 0.42 0.062 J 0.0044 J
Semivolatile Organics
2,4-Dimethylphenol -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA
2-Chloronaphthalene -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA
2-Methylnaphthalene -- -- 0463 0.40J 0.23J 0.036J <0.51 <0.43 78J3192J1 0.50J 0.67J 24 0.019J 0.0040J 0.0020 J
2-Methylphenol 0.33 1,000 NA NA NA NA NA NA NA NA NA NA NA NA NA
3,3-Dichlorobenzidine - - - - NA NA NA NA NA NA NA NA NA NA NA NA NA
4-Methylphenol 0.33 1,000 NA NA NA NA NA NA NA NA NA NA NA NA NA
4-Nitroaniline - - - - NA NA NA NA NA NA NA NA NA NA NA NA NA
Acenaphthene 20 1,000 0.63J 0.16J <0.63 <0.47 <0.51 <0.43 24013471 0.25J 0.14J 0.074J <16 <0.42 <0.42
Acenaphthylene 100 1,000 <12 0.11J 0.042J <0.47 <0.51 <0.43 2001260 J1 11 0.90 0.81 0.017J 0.0040J 0.0020 J
Anthracene 100 1,000 16 0.57J 0.062J <0.47 <0.51 <0.43 310 [380! 17 14 0.10J 0.016J 0.0070J 0.0030J
Benzo(a)anthracene 1 11 3.7 2.0 0.153J 0.025J <0.51 <0.43 570 [660 16J 16 0.12J 0.022J 0.010J 0.0060 J
Benzo(a)pyrene 0 11 B e 0.12J 0.022J <0.51 <0.43 440 [460 11 11 0.090J 0.015J 0.0070J 0.0030J
Benzo(b)fluoranthene 1 11 35 20 0.086J <0.47 <0.51 <0.43 300[370 0.78J 0.95 0.072J 0.011J 0.0060J 0.0030J
Benzo(g,h.)perylene 100 1,000 2.0 1.0 <0.63 <0.47 <0.51 <0.43 260 [270J] 0.46 J 0.43J 0.032)J <16 0.0020J <0.42
Benzo(k)fluoranthene 0.8 110 3.1 18 0.133J <0.47 <0.51 <0.43 540 [520] 149 11 0.10J 0.021J 0.0080J 0.0040 J
bis(2-Ethylhexyl)phthalate -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA
Butylbenzylphthalate - - - - NA NA NA NA NA NA NA NA NA NA NA NA NA
Carbazole -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA
Chrysene 1 110 3.7 21 0.16J 0.022J <0.51 <0.43 480 [560] 149 14 0.10J 0.018J 0.0090J 0.0050 J
Dibenzo(a,h)anthracene 0.33 1.1 0.78J 0.37J <0.63 <0.47 <0.51 <0.43 83J[92J] 0.16 J 0.18J 0.013J <1.6 <0.42 <0.42
Dibenzofuran 7 1,000 NA NA NA NA NA NA NA NA NA NA NA NA NA
Diethylphthalate == == NA NA NA NA NA NA NA NA NA NA NA NA NA
Di-n-Butylphthalate - - - - NA NA NA NA NA NA NA NA NA NA NA NA NA
Fluoranthene 100 1,000 7.0 3.8 0.28J 0.039J <0.51 <0.43 1,200 [1,400] 3.8J 4.1 0.33J 0.052J 0.021J 0.011J
Fluorene 30 1,000 0.743 0.24J <0.63 <0.47 <0.51 <0.43 1407 [180J] 11 091 0.089J 0.011J 0.0050J 0.0030J
Indeno(1,2,3-cd)pyrene 0.5 11 18 1.0 0.063J <0.47 <0.51 <0.43 260 [290 J] 0.50J 0.49J 0.034J 0.0060 J 0.0030J <0.42
Naphthalene 12 1,000 0.943J 0.61J 17 0.24J 0.089J <0.43 160J[170J] 0.39J 0.66J 21 9.1 0.029J 0.0060 J
Phenanthrene 100 1,000 5.9 24 0.16J 0.081J <0.51 <0.43 740J1930J] 4.0 33 0.19J 0.044J 0.019J 0.010J
Phenol 0.33 1,000 NA NA NA NA NA NA NA NA NA NA NA NA NA
Pyrene 100 1,000 6.1 29 0.30J 0.032J <0.51 <0.43 980J [1,400 J] 3.0J 28 0.22J 0.037J 0.017J 0.0090 J
Total PAHs -- -- 459 23J 35J 0.50J 0.089J <0.43 6,800J [8,100 J] 23 22 6.9J 947 0.15J 0.067J
Total SVOCs 0 -- 45 23J 35J 0.50J 0.089J <0.43 6,800J [8,100 J] 23J 22 6.9J 9.4J 0.15J 0.067J
Page 7 of 53

G:\Clients\National Grid\Hiawatha Boulevard\10 Final Reports and Presentations\FS-October 2009\168911487_FS Tables.xis




TABLE 7

SOIL ANALYTICAL RESULTS FOR DETECTED VOCs, SVOCs, INORGANIC CONSTITUENTS, PCBs, AND PESTICIDES (ppm)

HIAWATHA BOULEVARD FORMER MGP

NATIONAL GRID

FEASIBILITY STUDY REPORT

Inorganics
Aluminum -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA
Antimony -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA
Arsenic 13 16 NA NA NA NA NA NA NA NA NA NA NA NA NA
Barium 350 10,000 NA NA NA NA NA NA NA NA NA NA NA NA NA
Beryllium 7.2 2,700 NA NA NA NA NA NA NA NA NA NA NA NA NA
Cadmium 25 60 NA NA NA NA NA NA NA NA NA NA NA NA NA
Calcium -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA
Chromium -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA
Cobalt -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA
Copper 50 10,000 NA NA NA NA NA NA NA NA NA NA NA NA NA
Cyanide 27 10,000 2.50 8.60 3.00 1.60 <0.770 <0.660 21.8J[18.7J] 2.87J <0.670J <157 <291J <0.650J <0.620J
Iron -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA
Lead 63 3,900 NA NA NA NA NA NA NA NA NA NA NA NA NA
Magnesium -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA
Manganese 1,600 10,000 NA NA NA NA NA NA NA NA NA NA NA NA NA
Mercury 0.18 5.7 NA NA NA NA NA NA NA NA NA NA NA NA NA
Nickel 30 10,000 NA NA NA NA NA NA NA NA NA NA NA NA NA
Potassium - - - - NA NA NA NA NA NA NA NA NA NA NA NA NA
Selenium 39 6,800 NA NA NA NA NA NA NA NA NA NA NA NA NA
Silver 2 6,800 NA NA NA NA NA NA NA NA NA NA NA NA NA
Sodium -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA
Thallium - - - - NA NA NA NA NA NA NA NA NA NA NA NA NA
Vanadium -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA
Zinc 109 10,000 NA NA NA NA NA NA NA NA NA NA NA NA NA
PCBs
Aroclor-1242 - - - - NA NA NA NA NA NA NA NA NA NA NA NA NA
Aroclor-1248 -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA
Aroclor-1254 - - - - NA NA NA NA NA NA NA NA NA NA NA NA NA
Aroclor-1260 -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA
Total PCBs -~ -~ NA NA NA NA NA NA NA NA NA NA NA NA NA
Pesticides
4,4-DDD 0.0033 180 NA NA NA NA NA NA NA NA NA NA NA NA NA
4,4-DDE 0.0033 120 NA NA NA NA NA NA NA NA NA NA NA NA NA
4,4-DDT 0.0033 94 NA NA NA NA NA NA NA NA NA NA NA NA NA
Aldrin 0.005 14 NA NA NA NA NA NA NA NA NA NA NA NA NA
Alpha-Chlordane 0.094 47 NA NA NA NA NA NA NA NA NA NA NA NA NA
Delta-BHC 0.04 1,000 NA NA NA NA NA NA NA NA NA NA NA NA NA
Dieldrin 0.005 2.8 NA NA NA NA NA NA NA NA NA NA NA NA NA
Endosulfan Il 24 920 NA NA NA NA NA NA NA NA NA NA NA NA NA
Endosulfan Sulfate 24 920 NA NA NA NA NA NA NA NA NA NA NA NA NA
Endrin 0.014 410 NA NA NA NA NA NA NA NA NA NA NA NA NA
Endrin Ketone - - - - NA NA NA NA NA NA NA NA NA NA NA NA NA
Gamma-Chlordane == == NA NA NA NA NA NA NA NA NA NA NA NA NA
Heptachlor 0.042 29 NA NA NA NA NA NA NA NA NA NA NA NA NA
Methoxychlor == == NA NA NA NA NA NA NA NA NA NA NA NA NA
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TABLE 7
SOIL ANALYTICAL RESULTS FOR DETECTED VOCs, SVOCs, INORGANIC CONSTITUENTS, PCBs, AND PESTICIDES (ppm)

NATIONAL GRID
HIAWATHA BOULEVARD FORMER MGP
FEASIBILITY STUDY REPORT

Volatile Organics
2-Butanone 0.12 1,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Acetone 0.05 1,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Benzene 0.06 89 0.011 <12 0.0050J 0.0010J 0.35 0.062 0.081 0.0050J <0.012J 0.00090 J 0.00060 J 0.074 0.12 0.0020J
Carbon Disulfide -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Chlorobenzene 11 1,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Chloroform 0.37 700 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Ethylbenzene 1 780 <0.0060 <12 0.029J 0.030 0.052 0.0050J 0.0030J <0.0050 <0.012J <0.011J 0.0010J 0.019 <0.0060 <0.0060
Methylene Chloride 0.05 1,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Styrene -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Tetrachloroethene 13 300 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Toluene 0.7 1,000 0.0010J <12) 0.016J 0.0040J 13 0.068 0.014 0.00030J 0.00040J 0.00040 J 0.0040J 0.15 0.0020J <0.0060
Xylenes (total) 0.26 1,000 <0.0060 0.47J 0.26J 0.083 0.72 0.052 0.020 <0.0050 <0.012J <0.011J 0.024 0.26 0.00090 J <0.0060
Total BTEX -- -- 0.012J 0473 0.31J 012 24 0.19J 0.12J 0.0053J 0.00040J 0.0013J 0.030J 0.50 0.12J 0.0020J
Total VOCs - - - - 0.012J 0.47J 0.31J 0.12J 2.4 0.19J 0.12J 0.0053 J 0.00040 J 0.0013J 0.030J 0.50 0.12J 0.0020 J
Semivolatile Organics
2,4-Dimethylphenol -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA
2-Chloronaphthalene -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA
2-Methylnaphthalene -- -- 0.0030J 15J[2.3J] 6.9J 58 58 0.017J 0.013J <0.33 8.8J 21 12J 0.92 <0.40 0.011J
2-Methylphenol 0.33 1,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
3,3"-Dichlorobenzidine -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA
4-Methylphenol 0.33 1,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
4-Nitroaniline -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Acenaphthene 20 1,000 <0.42 23J09.1J] 0.57J 3.9 0.55J <0.33 <0.33 <0.33 181J 8.1J 0.20J 0.11J <0.40 0.0030J
Acenaphthylene 100 1,000 0.0090J 51J[61J] 19J 11 4.5 0.0070J <0.33 <0.33 93J 30J 091J 0.61 0.0020 J 0.020J
Anthracene 100 1,000 0.0060J 1403 [74 1 12) 12 0.66 J 0.014J 0.0060J <0.33 10 75 0.48J 0.32J 0.0020J 0.029J
Benzo(a)anthracene 1 11 0.012J 95[90J 0.63J 0.39J 0.10J <0.33 <0.33 <0.33 70J 71 0.70J 0.40J 0.0030 J 0.089J
Benzo(a)pyrene 0 11 0.018J 70[80J 0557 0.27J 0.065J <0.33 <0.33 <0.33 20 50 0.53J 0.30J 0.0030J 0.070J
Benzo(b)fluoranthene 1 11 0.021J 61J[58J1 0.39J 0.213J 0.054J <0.33 <0.33 <0.33 00J 40 0523 0.20J 0.0060 J 0.070J
Benzo(g,h,i)perylene 100 1,000 0.014J 18J[38J] 0.22J 0.095J 0.020J <0.33 <0.33 <0.33 41 18J 0.17J 0.048J <0.40 0.022)
Benzo(k)fluoranthene 0.8 110 0.023J 83[90J1 0.54J 0.28J 0.060J <0.33 <0.33 <0.33 1203 57 0523 0.38J 0.0030 J 0.073J
bis(2-Ethylhexyl)phthalate -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Butylbenzylphthalate -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Carbazole -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Chrysene 1 110 0.015J 75[75J] 0.55J 0.31J 0.0723J <0.33 <0.33 <0.33 1403 57 0.57J 0.39J 0.0050 J 0.080J
Dibenzo(a,h)anthracene 0.33 11 0.0070J 9.0J[157J] 0.066 J 0.039J <21 <0.33 <0.33 <0.33 17J 6.9J 0.082J 0.025J <0.40 0011
Dibenzofuran 7 1,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Diethylphthalate -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Di-n-Butylphthalate -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Fluoranthene 100 1,000 0.015J 210[190J] 14 12 0.29J 0.016J 0.012J <0.33 460J 160 12) 0.74 0.0060 J 0.14J
Fluorene 30 1,000 <0.42 160[71J] 283 3.0 26 0.016J <0.33 <0.33 120J 60 11J 0.53 <0.40 0.016J
Indeno(1,2,3-cd)pyrene 0.5 11 0.013J 22J1[407] 0.20J 011 0.025J <0.33 <0.33 <0.33 480J 20J 0.21J 0.068J <0.40 0.026J
Naphthalene 12 1,000 0.015J 14J[277] 12 10 12 0.85 0.17J 0.011J 9.0J 26J 273 3.9 0.011J 0.11J
Phenanthrene 100 1,000 0.0080J 360J[140J] 41 5.0 23 0.033J 0.019J 0.0080J 490J 190 13J 0.69 0.0080 J 0.070J
Phenol 0.33 1,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Pyrene 100 1,000 0.016J 180J[140J] 12 0.67J 0.16 J 0.011J 0.0080J <0.33 2700 100 12) 0.59 0.0070J 0.14J
Total PAHs -- -- 0.20J 1,600 J[1,200J] 35J 34J 29J 0.96J 0.23J 0.019J 2,900J 950 J 143 10J 0.056 J 0.98J
Total SVOCs 0 -- 0.203J 1,600J [1,200J] 35J 34J 29 0.96J 0.23J 0.019J 2,900J 950J 149 10J 0.056J 0.98J
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TABLE 7
SOIL ANALYTICAL RESULTS FOR DETECTED VOCs, SVOCs, INORGANIC CONSTITUENTS, PCBs, AND PESTICIDES (ppm)

NATIONAL GRID
HIAWATHA BOULEVARD FORMER MGP
FEASIBILITY STUDY REPORT

Inorganics
Aluminum -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Antimony -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Arsenic 13 16 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Barium 350 10,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Beryllium 7.2 2,700 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Cadmium 25 60 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Calcium -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Chromium -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Cobalt -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Copper 50 10,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Cyanide 27 10,000 <0.640 30.4J[12.2J] 3.23J <0.690 119 0.600 0.610 0.610 175J 74637 6.67 0.730 <0.610 <0.590
Iron -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Lead 63 3,900 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Magnesium -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Manganese 1,600 10,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Mercury 0.18 5.7 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Nickel 30 10,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Potassium -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Selenium 39 6,800 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Silver 2 6,800 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Sodium -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Thallium -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Vanadium -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Zinc 109 10,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
PCBs
Aroclor-1242 -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Aroclor-1248 -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Aroclor-1254 -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Aroclor-1260 -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Total PCBs - - - - NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Pesticides
4,4'-DDD 0.0033 180 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
4,4-DDE 0.0033 120 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
4,4-DDT 0.0033 94 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Aldrin 0.005 14 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Alpha-Chlordane 0.094 47 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Delta-BHC 0.04 1,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dieldrin 0.005 2.8 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Endosulfan Il 24 920 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Endosulfan Sulfate 24 920 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Endrin 0.014 410 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Endrin Ketone -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Gamma-Chlordane -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Heptachlor 0.042 29 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Methoxychlor -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA
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TABLE 7
SOIL ANALYTICAL RESULTS FOR DETECTED VOCs, SVOCs, INORGANIC CONSTITUENTS, PCBs, AND PESTICIDES (ppm)

NATIONAL GRID
HIAWATHA BOULEVARD FORMER MGP
FEASIBILITY STUDY REPORT

Volatile Organics
2-Butanone 0.12 1,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Acetone 0.05 1,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Benzene 0.06 89 0.013J 0.0010J 0.0040J 0.032 0.15 0.034 0.00080 J <0.012 0.0037J <0.0068 0.017 0.26 0.033 <0.0057
Carbon Disulfide -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Chlorobenzene 11 1,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Chloroform 0.37 700 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Ethylbenzene 1 780 0.013J <0.0070 0.00060 J 0.0060J <0.0060 <0.0060 <0.0060 <0.012 0.0052J <0.0068 0.0037J <0.0068 <0.0058 <0.0057
Methylene Chloride 0.05 1,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Styrene -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Tetrachloroethene 13 300 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Toluene 0.7 1,000 0.0010J 0.0030J 0.0060J 0.027 0.047 0.0010J 0.00050 J 0.0037J 0.013 0.0032J 0.029 0.052 <0.0058 <0.0057
Xylenes (total) 0.26 1,000 0.013J 0.0040J 0.011 0.093 0.00070 J <0.0060 <0.0060 0.0065 J 0.039 0.0028 J 0.052 <0.0068 <0.0058 <0.0057
Total BTEX -- -- 0.040J 0.0080J 0.022J 0.16J 0.20J 0.035J 0.0013J 0.010J 0.061J 0.0060J 0.10J 0.31 0.033 <0.0057
Total VOCs - - - - 0.040J 0.0080 J 0.022J 0.16 J 0.20J 0.035J 0.0013J 0.010J 0.061J 0.0060 J 0.10J 0.31 0.033 <0.0057
Semivolatile Organics
2,4-Dimethylphenol -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA
2-Chloronaphthalene -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA
2-Methylnaphthalene -- -- 0.82J 0.31J 0.059J 0.052J <0.42 <0.39 <0.37 0.041J 0.60 0.034J <0.56 <0.44 <0.38 <0.38
2-Methylphenol 0.33 1,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
3,3-Dichlorobenzidine - - - - NA NA NA NA NA NA NA NA NA NA NA NA NA NA
4-Methylphenol 0.33 1,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
4-Nitroaniline - - - - NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Acenaphthene 20 1,000 0.82J 0.080J 0.0080J <0.50 <0.42 <0.39 <0.37 <0.75 0.014J <0.45 <0.56 <0.44 <0.38 <0.38
Acenaphthylene 100 1,000 0.82J 0.061J 0.023J 0.018J <0.42 <0.39 <0.37 <0.75 0.020J <0.45 <0.56 <0.44 <0.38 <0.38
Anthracene 100 1,000 0.82J 0.091J <0.42 0.018J <0.42 <0.39 <0.37 <0.75 0.091J <0.45 <0.56 <0.44 <0.38 <0.38
Benzo(a)anthracene 1 11 0.82J 0.074J <0.42 0.028J <0.42 <0.39 <0.37 <0.75 0.32J <0.45 <0.56 <0.44 <0.38 <0.38
Benzo(a)pyrene 0 11 0.82J 0.14J <0.42 0.020J <0.42 <0.39 <0.37 <0.75 024 <0.45 <0.56 <0.44 <0.38 <0.38
Benzo(b)fluoranthene 1 11 0.82J 0.086J <0.42 0.018J <0.42 <0.39 <0.37 <0.75 0.16 J <0.45 <0.56 <0.44 <0.38 <0.38
Benzo(g,h.)perylene 100 1,000 0.82J 012 <0.42 <0.50 <0.42 <0.39 <0.37 <0.75 <0.58 <0.45 <0.56 <0.44 <0.38 <0.38
Benzo(k)fluoranthene 0.8 110 0.823J 0.123J <0.42 0.023J <0.42 <0.39 <0.37 <0.75 0.24J <0.45 <0.56 <0.44 <0.38 <0.38
bis(2-Ethylhexyl)phthalate -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Butylbenzylphthalate - - - - NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Carbazole -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Chrysene 1 110 0.82J 0.103J <0.42 0.027J <0.42 <0.39 <0.37 <0.75 0.31J <0.45 <0.56 <0.44 <0.38 <0.38
Dibenzo(a,h)anthracene 0.33 1.1 0.82J <0.63 <0.42 <0.50 <0.42 <0.39 <0.37 <0.75 <0.58 <0.45 <0.56 <0.44 <0.38 <0.38
Dibenzofuran 7 1,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Diethylphthalate == == NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Di-n-Butylphthalate - - - - NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Fluoranthene 100 1,000 0.024J 0.30J <0.42 0.063J <0.42 <0.39 <0.37 <0.75 0.44J <0.45 <0.56 <0.44 <0.38 <0.38
Fluorene 30 1,000 0.82J 0.085J 0.022J 0.016J <0.42 <0.39 <0.37 <0.75 0.014J <0.45 <0.56 <0.44 <0.38 <0.38
Indeno(1,2,3-cd)pyrene 0.5 11 0.82J 0.089 J <0.42 <0.50 <0.42 <0.39 <0.37 <0.75 0.11J <0.45 <0.56 <0.44 <0.38 <0.38
Naphthalene 12 1,000 0.024J 0.83 0.17J 0.68 <0.42 <0.39 <0.37 <0.75 0.40J 0.090J 0.56 J <0.44 <0.38 <0.38
Phenanthrene 100 1,000 0.026 J 0.74 <0.42 0.090J <0.42 <0.39 <0.37 0.043J 0.32J <0.45 <0.56 <0.44 <0.38 <0.38
Phenol 0.33 1,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Pyrene 100 1,000 0.020J 0.15J <0.42 0.048J <0.42 <0.39 <0.37 <0.75 0.49J <0.45 <0.56 <0.44 <0.38 <0.38
Total PAHs -- -- 113 3.4J 0.28J 11J <0.42 <0.39 <0.37 0.084J 38J 0.12J 0.56 J <0.44 <0.38 <0.38
Total SVOCs 0 -- 113 347 0.28J 11J <0.42 <0.39 <0.37 0.084J 3.8J 0.12J 0.56J <0.44 <0.38 <0.38
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TABLE 7
SOIL ANALYTICAL RESULTS FOR DETECTED VOCs, SVOCs, INORGANIC CONSTITUENTS, PCBs, AND PESTICIDES (ppm)

NATIONAL GRID
HIAWATHA BOULEVARD FORMER MGP
FEASIBILITY STUDY REPORT

Inorganics
Aluminum -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Antimony -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Arsenic 13 16 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Barium 350 10,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Beryllium 7.2 2,700 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Cadmium 25 60 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Calcium -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Chromium -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Cobalt -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Copper 50 10,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Cyanide 27 10,000 1497 2.66 J <0.660J <0.810J <0.600J <0.620J <0.590J 69.5 421 1.60 <0.810 <0.570 <0.530 <0.570
Iron -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Lead 63 3,900 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Magnesium -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Manganese 1,600 10,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Mercury 0.18 5.7 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Nickel 30 10,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Potassium - - - - NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Selenium 39 6,800 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Silver 2 6,800 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Sodium -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Thallium - - - - NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Vanadium -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Zinc 109 10,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
PCBs
Aroclor-1242 - - - - NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Aroclor-1248 -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Aroclor-1254 - - - - NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Aroclor-1260 -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Total PCBs -~ -~ NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Pesticides
4,4-DDD 0.0033 180 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
4,4-DDE 0.0033 120 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
4,4-DDT 0.0033 94 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Aldrin 0.005 14 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Alpha-Chlordane 0.094 47 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Delta-BHC 0.04 1,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dieldrin 0.005 2.8 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Endosulfan Il 24 920 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Endosulfan Sulfate 24 920 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Endrin 0.014 410 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Endrin Ketone - - - - NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Gamma-Chlordane == == NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Heptachlor 0.042 29 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Methoxychlor == == NA NA NA NA NA NA NA NA NA NA NA NA NA NA
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TABLE 7
SOIL ANALYTICAL RESULTS FOR DETECTED VOCs, SVOCs, INORGANIC CONSTITUENTS, PCBs, AND PESTICIDES (ppm)

NATIONAL GRID
HIAWATHA BOULEVARD FORMER MGP
FEASIBILITY STUDY REPORT

Volatile Organics
2-Butanone 0.12 1,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Acetone 0.05 1,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Benzene 0.06 89 <0.0077 <0.013 0.0019J 0.036 0.17 <0.0060 <0.0060 0.0060J 0.0030J 0.013 0.0020J 0.018J 0.070 0.052 0.0010J
Carbon Disulfide -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Chlorobenzene 11 1,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Chloroform 0.37 700 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Ethylbenzene 1 780 <0.0077 <0.013 <0.0075 0.0099 <0.0076 <0.0060 <0.0060 0.0060J 0.0060J 0.076 0.018 0.30 0.034 0.0070 <0.0060
Methylene Chloride 0.05 1,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Styrene -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Tetrachloroethene 13 300 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Toluene 0.7 1,000 <0.0077 <0.013 0.0024J 0.048 0.051 <0.0060 <0.0060 0.0030J 0.0050J 0.078 0.048 0.45 0.23 0.0080 0.00070 J
Xylenes (total) 0.26 1,000 <0.0077 <0.013 0.0065 J 0.12 <0.0076 <0.0060 <0.0060 0.0060 J 0.033 0.44 0.13 19 0.37 0.027 0.0010J
Total BTEX -- -- <0.0077 <0.013 0.011J 0.21 0.22 <0.0060 <0.0060 0.021J 0.047J 0.61 0.20J 273 0.70 0.094 0.0027J
Total VOCs - - - - <0.0077 <0.013 0.011J 0.21 0.22 <0.0060 <0.0060 0.021J 0.047 J 0.61 0.20 J 2.7 0.70 0.094 0.0027 J
Semivolatile Organics
2,4-Dimethylphenol -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
2-Chloronaphthalene -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
2-Methylnaphthalene -- -- 0.123J <0.72 <0.45 <0.48 <0.51 <0.41 0.024J 0.22J 0.015J 0.17J 11 22 <1.6 0.060J 0.013J
2-Methylphenol 0.33 1,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
3,3-Dichlorobenzidine -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
4-Methylphenol 0.33 1,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
4-Nitroaniline -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Acenaphthene 20 1,000 0.025J <0.72 <0.45 <0.48 <0.51 <0.41 <0.38 0.23J 0.61 0.37J 0.070J 0.16J <16 <0.39 <0.38
Acenaphthylene 100 1,000 0.079J <0.72 <0.45 <0.48 <0.51 <0.41 <0.38 38J 0.22J 0.20J 0.26 J 091 <16 0.015J <0.38
Anthracene 100 1,000 0.097J <0.72 <0.45 <0.48 <0.51 <0.41 0.051J 11 0.25J 0.13J 0.029J 0.029J <16 <0.39 <0.38
Benzo(a)anthracene 1 11 0.83 <0.72 <0.45 <0.48 <0.51 <0.41 0.24J 29 0.90 0.46J 0.022J <0.55 <16 <0.39 <0.38
Benzo(a)pyrene 0 11 0.67 <0.72 <0.45 0.035J <0.51 <0.41 0.13J 20 0793 0.65 0.023J <0.55 <16 <0.39 <0.38
Benzo(b)fluoranthene 1 11 0433 <0.72 <0.45 <0.48 <0.51 <0.41 0.16J 24 0.72J 0.53J 0.020J <0.55 <16 0.011J <0.38
Benzo(g,h,i)perylene 100 1,000 0.33J <0.72 <0.45 <0.48 <0.51 <0.41 <0.38 17J 0.080J 0.084J <0.55 <0.55 <16J <0.39 <0.38
Benzo(k)fluoranthene 0.8 110 0.51J <0.72 <0.45 <0.48 <0.51 <0.41 0.14J 22 119 0.70 0.025J <0.55 <16 0.0080J <0.38
bis(2-Ethylhexyl)phthalate -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Butylbenzylphthalate -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Carbazole -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Chrysene 1 110 1.0 <0.72 <0.45 <0.48 <0.51 <0.41 0.22J 22 0.73 0.47J 0.021J <0.55 <16 0.011J <0.38
Dibenzo(a,h)anthracene 0.33 1.1 0.098 J <0.72 <0.45 <0.48 <0.51 <0.41 <0.38 11J <0.49J <0.64 J <0.55 <0.55 <1.6 <0.39 <0.38
Dibenzofuran 7 1,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Diethylphthalate -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Di-n-Butylphthalate -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Fluoranthene 100 1,000 0.83 <0.72 <0.45 <0.48 <0.51 <0.41 0.50 37 1.0 0.54J 0.036J <0.55 <16 0.0080J <0.38
Fluorene 30 1,000 <0.55 <0.72 0.039J <0.48 <0.51 <0.41 <0.38 21 0.33J 021J 0.18J 0423 <16 <0.39 <0.38
Indeno(1,2,3-cd)pyrene 0.5 11 0.28J <0.72 <0.45 <0.48 <0.51 <0.41 0.034J 25J 0.098 J 0.074J <0.55 <0.55 <1.6J <0.39 <0.38
Naphthalene 12 1,000 0.084J <0.72 <0.45 0.15J <0.51 <0.41 0.045J <0.22 0.42JB 0.85B 0.65B 25B 8.6 B 25B 0.31JB
Phenanthrene 100 1,000 0.75 <0.72 0.026 J <0.48 <0.51 <0.41 0.16J 29 0.46 J 0.28J 0.094J <0.55 <16 0.013J <0.38
Phenol 0.33 1,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Pyrene 100 1,000 1.3 <0.72 <0.45 <0.48 <0.51 <0.41 0.35J 36 0.96 0.57J 0.041J <0.55 <1.6 0.011J <0.38
Total PAHs -- -- 74 <0.72 0.065J 0.19J <0.51 <0.41 21 240J 87J 6.3J 26J 6.2J 8.6 263 0.32J
Total SVOCs 0 -- 7.4 <0.72 0.065J 0.193J <0.51 <0.41 21 2403 87J 6.3J 26J 6.2J 8.6 26J 0.32J
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TABLE 7

SOIL ANALYTICAL RESULTS FOR DETECTED VOCs, SVOCs, INORGANIC CONSTITUENTS, PCBs, AND PESTICIDES (ppm)

NATIONAL GRID
HIAWATHA BOULEVARD FORMER MGP

FEASIBILITY STUDY REPORT

Inorganics
Aluminum -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Antimony -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Arsenic 13 16 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Barium 350 10,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Beryllium 7.2 2,700 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Cadmium 25 60 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Calcium -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Chromium -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Cobalt -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Copper 50 10,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Cyanide 27 10,000 1.50 916 <0.560 <0.660 <0.760 <0.480 <0.560 <0.590J <0.680J <0.820J <0.650J <1.67J <0.620J <0.600J <0.630J
Iron -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Lead 63 3,900 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Magnesium -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Manganese 1,600 10,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Mercury 0.18 5.7 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Nickel 30 10,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Potassium -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Selenium 39 6,800 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Silver 2 6,800 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Sodium -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Thallium -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Vanadium -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Zinc 109 10,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
PCBs
Aroclor-1242 -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Aroclor-1248 -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Aroclor-1254 -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Aroclor-1260 -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Total PCBs - - - - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Pesticides
4,4'-DDD 0.0033 180 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
4,4-DDE 0.0033 120 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
4,4-DDT 0.0033 94 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Aldrin 0.005 14 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Alpha-Chlordane 0.094 47 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Delta-BHC 0.04 1,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dieldrin 0.005 2.8 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Endosulfan Il 24 920 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Endosulfan Sulfate 24 920 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Endrin 0.014 410 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Endrin Ketone -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Gamma-Chlordane -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Heptachlor 0.042 29 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Methoxychlor -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
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TABLE 7
SOIL ANALYTICAL RESULTS FOR DETECTED VOCs, SVOCs, INORGANIC CONSTITUENTS, PCBs, AND PESTICIDES (ppm)

NATIONAL GRID
HIAWATHA BOULEVARD FORMER MGP
FEASIBILITY STUDY REPORT

Volatile Organics
2-Butanone 0.12 1,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Acetone 0.05 1,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Benzene 0.06 89 0.0010J 0.0010J 0.0010J <1.8[<1.9] 0.0020J 0.053 0.14 <0.0070 NA NA 0.011 0.0030J 0.020 0.0090 0.00070 J
Carbon Disulfide -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Chlorobenzene 11 1,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Chloroform 0.37 700 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Ethylbenzene 1 780 <0.0080 <0.017 0.0050J <1.8[<1.9] 0.0060J 0.022J 0.023J <0.0070 NA NA 0.0060J 0.0020J 0.0070 <0.0050 <0.0060
Methylene Chloride 0.05 1,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Styrene -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Tetrachloroethene 13 300 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Toluene 0.7 1,000 0.0050J 0.0020J 0.0020J 0.27J[0.23J]| 0.0080J 0.12 0.14 <0.0070 NA NA 0.024 0.0090 0.039 0.00040J <0.0060
Xylenes (total) 0.26 1,000 0.0020J 0.0040J 0.020 0.52J[0.78 J1 0.075 0.28 0.20 <0.0070 NA NA 0.066 0.022 0.080 0.00040 J <0.0060
Total BTEX -- -- 0.0080J 0.0070J 0.028J 0.79J[1.0J] 0.091J 0.48J 0.50J <0.0070 NA NA 0.11J 0.036J 0.15 0.0098 J 0.00070 J
Total VOCs - - - - 0.0080 J 0.0070J 0.028 J 0.79J[1.0J] 0.091J 0.48 J 0.50 J <0.0070 NA NA 0.11J 0.036 J 0.15 0.0098 J 0.00070 J
Semivolatile Organics
2,4-Dimethylphenol -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
2-Chloronaphthalene -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
2-Methylnaphthalene -- -- 0.33J 743 0.16J 5.4 [5.6] 59 0.044J 0.25J 0.018J NA NA NA NA NA <0.33 0.0030J
2-Methylphenol 0.33 1,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
3,3"-Dichlorobenzidine -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
4-Methylphenol 0.33 1,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
4-Nitroaniline -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Acenaphthene 20 1,000 2.0 51J 247 0.80J[0.45J] 0.85J <16 0.025J <0.38 NA NA NA NA NA <0.33 <0.38
Acenaphthylene 100 1,000 0.63J 290 7.9 46J[3.0J] 5.0 <16 0.14J 0.0090J NA NA NA NA NA 0.0070J 0.0040J
Anthracene 100 1,000 2.9 480 10 37J[157]] 6.3 <16 0.16J 0.013J NA NA NA NA NA 0.018J 0.0080J
Benzo(a)anthracene 1 11 3.8 470 14 2.3J[0.76J 4.3 <16 0.13J 0.010J NA NA NA NA NA 0.041J 0.033J
Benzo(a)pyrene 0 11 32 00 9.2 15J[0.50J 20 <16 0.083J <0.38 NA NA NA NA NA 0.030J 0.024J
Benzo(b)fluoranthene 1 11 3.9 30 7.7 1.1J[0.34J 23] <1.6 0.055J 0.0070J NA NA NA NA NA 0.023J 0.025J
Benzo(g,h,i)perylene 100 1,000 0.69J 3J 0.87J 0.39J[0.29J 0.48J <1.6J 0.036J <0.38 NA NA NA NA NA 0.016J 0.0080J
Benzo(k)fluoranthene 0.8 110 6.7J 380 11 1.6J0.58J 28 <16 0117 <0.38 NA NA NA NA NA 0.040J 0.026J
bis(2-Ethylhexyl)phthalate -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Butylbenzylphthalate -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Carbazole -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Chrysene 1 110 3.4 340 10 1.7J[0.55J1 3.2 <16 0.086J 0.0080J NA NA NA NA NA 0.034J 0.033J
Dibenzo(a,h)anthracene 0.33 1.1 1.7J 16J 0.58J 0.22J[0.12J] 0.28J <1.6J 0.017J <0.38 NA NA NA NA NA <0.33 0.0040 J
Dibenzofuran 7 1,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Diethylphthalate -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Di-n-Butylphthalate -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Fluoranthene 100 1,000 55 740 23 48J[217] 9.6 <16 0.28J 0.029J NA NA NA NA NA 0.093J 0.064J
Fluorene 30 1,000 3.0 360 11 45J[2.7J] 55 <16 0.16J <0.38 NA NA NA NA NA <0.33 0.0030J
Indeno(1,2,3-cd)pyrene 0.5 11 0.587J 41 14J 0.62J[0.36 J] 0.73J <1.6J 0.047J <0.38 NA NA NA NA NA 0.018J 0.0090J
Naphthalene 12 1,000 0.25J 66 J 0.31J 7.6J[147] 8.5 8.2 25 0.042J NA NA NA NA NA 0.27J 0.039J
Phenanthrene 100 1,000 9.8 1,100 28 11J[5.1J] 16 0.032J 0.44 0.034J NA NA NA NA NA 0.022J 0.014)J
Phenol 0.33 1,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Pyrene 100 1,000 55 570 19 3.8J[157] 6.9 <16 0.18J 0.018J NA NA NA NA NA 0.050J 0.052J
Total PAHs -- -- 54J 5,500J 160J 56 J[40J] 81J 83J 473 0.193J NA NA NA NA NA 0.66J 0.35J
Total SVOCs 0 -- 549 5,500J 160J 56 J [40J] 81J 83J 4.7 0.19J NA NA NA NA NA 0.66 J 0.35J
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TABLE 7

SOIL ANALYTICAL RESULTS FOR DETECTED VOCs, SVOCs, INORGANIC CONSTITUENTS, PCBs, AND PESTICIDES (ppm)

NATIONAL GRID
HIAWATHA BOULEVARD FORMER MGP

FEASIBILITY STUDY REPORT

Inorganics
Aluminum -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Antimony -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Arsenic 13 16 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Barium 350 10,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Beryllium 7.2 2,700 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Cadmium 25 60 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Calcium -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Chromium -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Cobalt -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Copper 50 10,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Cyanide 27 10,000 19.7J 60.9J 3143 10.4J[2.57J]| <0.930J <0.630J <137 <0.700J 111 46.8[19.1] 4.33 1.63 0.590 0.630 <1.20
Iron -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Lead 63 3,900 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Magnesium -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Manganese 1,600 10,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Mercury 0.18 5.7 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Nickel 30 10,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Potassium -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Selenium 39 6,800 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Silver 2 6,800 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Sodium -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Thallium -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Vanadium -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Zinc 109 10,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
PCBs
Aroclor-1242 -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Aroclor-1248 -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Aroclor-1254 -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Aroclor-1260 -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Total PCBs - - - - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Pesticides
4,4'-DDD 0.0033 180 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
4,4-DDE 0.0033 120 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
4,4-DDT 0.0033 94 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Aldrin 0.005 14 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Alpha-Chlordane 0.094 47 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Delta-BHC 0.04 1,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dieldrin 0.005 2.8 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Endosulfan Il 24 920 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Endosulfan Sulfate 24 920 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Endrin 0.014 410 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Endrin Ketone -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Gamma-Chlordane -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Heptachlor 0.042 29 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Methoxychlor -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
10/9/2009 Page 16 of 53

G:\Clients\National Grid\Hiawatha Boulevard\10 Final Reports and Presentations\FS-October 2009\168911487_FS Tables.xis




10/9/2009

Volatile Organics

TABLE 7
SOIL ANALYTICAL RESULTS FOR DETECTED VOCs, SVOCs, INORGANIC CONSTITUENTS, PCBs, AND PESTICIDES (ppm)

NATIONAL GRID
HIAWATHA BOULEVARD FORMER MGP

FEASIBILITY STUDY REPORT

2-Butanone 0.12 1,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Acetone 0.05 1,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Benzene 0.06 89 0.0040J 0.0020J[0.014 J] 0.0040J 0.0030J 0.16J 0.0070J <0.0050 0.0018J <0.011 <0.0089 <0.0071 0.0040J 0.051 0.041 0.0097
Carbon Disulfide -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Chlorobenzene 11 1,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Chloroform 0.37 700 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Ethylbenzene 1 780 0.0050J 0.014 J[0.014 J] 0.0010J <0.0070 0.0020J <0.0070 <0.0050 <0.0059 <0.011 <0.0089 <0.0071 0.0053J <0.0065 <0.0060 <0.0067
Methylene Chloride 0.05 1,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Styrene -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Tetrachloroethene 13 300 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Toluene 0.7 1,000 0.0070J [0.0020J[<0.0050J]| 0.0060J 0.0020J 0.23 0.0010J 0.00060 J 0.014 <0.011 0.0028J <0.0071 0.0089 0.022 0.0026 J <0.0067
Xylenes (total) 0.26 1,000 0.0010J 0.0050 J [0.014 J] 0.0080 0.0050 J 0.028 <0.0070 0.00040 J <0.0059 <0.011 <0.0089 0.0019J 0.084 <0.0065 <0.0060 <0.0067
Total BTEX -- -- 0.017J 0.023 J [0.042 J] 0.019J 0.010J 042 0.0080J 0.0010J 0.016J <0.011 0.0028J 0.0019J 0.10J 0.073 0.044J 0.0097
Total VOCs - - - - 0.017J 0.023 J [0.042 J] 0.019J 0.010J 0.42J 0.0080 J 0.0010J 0.016 J <0.011 0.0028 J 0.0019 J 0.10J 0.073 0.044 ) 0.0097
Semivolatile Organics
2,4-Dimethylphenol -- -- NA A NA NA NA NA NA NA NA NA NA NA NA NA NA
2-Chloronaphthalene -- -- NA A NA NA NA NA NA NA NA NA NA NA NA NA NA
2-Methylnaphthalene -- -- 0.22J <0.8210.89 J] 0.18J 0.037J <0.78 <0.41 <0.33 0.23J <0.73 0.043J 0.16J 0.065J <0.41 <0.40 <0.40
2-Methylphenol 0.33 1,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
3,3"-Dichlorobenzidine -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
4-Methylphenol 0.33 1,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
4-Nitroaniline -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Acenaphthene 20 1,000 0.16J <0.82[0.89 J] 0.017J <0.50 <0.78 <0.41 <0.33 042 <0.73 <0.80 <0.54 <0.48 <0.41 <0.40 <0.40
Acenaphthylene 100 1,000 0.054J <0.8210.018 J] 0.050J <0.50 <0.78 <0.41 <0.33 0.040J <0.73 <0.80 <0.54 <0.48 <0.41 <0.40 <0.40
Anthracene 100 1,000 0.42 <0.82[0.026 J] 0.10J 0.0040J <0.78 <0.41 <0.33 0.93 <0.73 <0.80 <0.54 <0.48 <0.41 <0.40 <0.40
Benzo(a)anthracene 1 11 14 0.018J10.12J] 0.17J 0.0080J <0.78 <0.41 <0.33 2.5 <0.73 0.055J <0.54 <0.48 <0.41 <0.40 <0.40
Benzo(a)pyrene 0 11 i <0.82[0.89 J] 012 <0.50 <0.78 <0.41 <0.33 22 <0.73 0.042J <0.54 <0.48 <0.41 <0.40 <0.40
Benzo(b)fluoranthene 1 11 17 <0.8210.044 J] 0.087J <0.50 <0.78 <0.41 <0.33 18 <0.73 0.042J <0.54 <0.48 <0.41 <0.40 <0.40
Benzo(g,h,i)perylene 100 1,000 0.32J <0.82[0.89 J] <0.50 <0.50 <0.78 <0.41 <0.33 12 <0.73 <0.80 <0.54 <0.48 <0.41 <0.40 <0.40
Benzo(k)fluoranthene 0.8 110 16 <0.8210.052 J] 0.10J <0.50 <0.78 <0.41 <0.33 25 <0.73 0.052J <0.54 <0.48 <0.41 <0.40 <0.40
bis(2-Ethylhexyl)phthalate -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Butylbenzylphthalate -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Carbazole -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Chrysene 1 110 16 0.017J10.15J] 0.17J 0.0080J <0.78 <0.41 <0.33 2.4 <0.73 0.087J <0.54 <0.48 <0.41 <0.40 <0.40
Dibenzo(a,h)anthracene 0.33 1.1 0.12J <0.82[0.89 J] <0.50 <0.50 <0.78 <0.41 <0.33 0.52J <0.73 <0.80 <0.54 <0.48 <0.41 <0.40 <0.40
Dibenzofuran 7 1,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Diethylphthalate -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Di-n-Butylphthalate -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Fluoranthene 100 1,000 2.0 0.23J[0.92J] 0.41J 0.021J <0.78 <0.41 <0.33 4.3 <0.73 0.12J <0.54 <0.48 <0.41 <0.40 <0.40
Fluorene 30 1,000 0.14J <0.82[0.89 J] 0.044J <0.50 <0.78 <0.41 <0.33 0.42J <0.73 <0.80 <0.54 <0.48 <0.41 <0.40 <0.40
Indeno(1,2,3-cd)pyrene 0.5 11 0.36 <0.82[0.89 J] 0.022J <0.50 <0.78 <0.41 <0.33 1.2 <0.73 <0.80 <0.54 <0.48 <0.41 <0.40 <0.40
Naphthalene 12 1,000 0.13J <0.82[0.047J] 0.26J 0453 <0.78 <0.41 <0.33 0.33J <0.73 0.063J 0.24J 0.82 <0.41 <0.40 0.021J
Phenanthrene 100 1,000 14 0.029 J [0.080 J] 0.37J 0.014J <0.78 <0.41 <0.33 3.6 <0.73 0.17J 0.041J <0.48 <0.41 <0.40 <0.40
Phenol 0.33 1,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Pyrene 100 1,000 18 0.12J[1.1J] 0.38J 0.016J <0.78 <0.41 <0.33 4.6 <0.73 0.085J <0.54 <0.48 <0.41 <0.40 <0.40
Total PAHs -- -- 153 0.41J[8.8J] 25 0.56J <0.78 <0.41 <0.33 29 <0.73 0.76 J 0.44J 0.89J <0.41 <0.40 0.021J
Total SVOCs 0 -- 153 0.41J[8.87J] 25) 0.56J <0.78 <0.41 <0.33 29J <0.73 0.76J 0.44 J 0.89J <0.41 <0.40 0.021J
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TABLE 7

SOIL ANALYTICAL RESULTS FOR DETECTED VOCs, SVOCs, INORGANIC CONSTITUENTS, PCBs, AND PESTICIDES (ppm)

NATIONAL GRID
HIAWATHA BOULEVARD FORMER MGP

FEASIBILITY STUDY REPORT

Inorganics
Aluminum -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Antimony -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Arsenic 13 16 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Barium 350 10,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Beryllium 7.2 2,700 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Cadmium 25 60 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Calcium -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Chromium -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Cobalt -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Copper 50 10,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Cyanide 27 10,000 <1.07J 78.8J[122J] <1.36J <0.740J <0.620J <0.680J 0.610 116 15.1 75.4 <0.800 <0.690 <0.510 <0.540 <0.560
Iron -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Lead 63 3,900 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Magnesium -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Manganese 1,600 10,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Mercury 0.18 5.7 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Nickel 30 10,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Potassium -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Selenium 3.9 6,800 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Silver 2 6,800 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Sodium -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Thallium -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Vanadium -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Zinc 109 10,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
PCBs
Aroclor-1242 -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Aroclor-1248 -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Aroclor-1254 -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Aroclor-1260 -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Total PCBs - - - - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Pesticides
4,4'-DDD 0.0033 180 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
4,4-DDE 0.0033 120 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
4,4-DDT 0.0033 94 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Aldrin 0.005 14 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Alpha-Chlordane 0.094 47 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Delta-BHC 0.04 1,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dieldrin 0.005 2.8 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Endosulfan Il 24 920 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Endosulfan Sulfate 24 920 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Endrin 0.014 410 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Endrin Ketone -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Gamma-Chlordane -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Heptachlor 0.042 29 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Methoxychlor -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
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Volatile Organics

TABLE 7
SOIL ANALYTICAL RESULTS FOR DETECTED VOCs, SVOCs, INORGANIC CONSTITUENTS, PCBs, AND PESTICIDES (ppm)

NATIONAL GRID
HIAWATHA BOULEVARD FORMER MGP
FEASIBILITY STUDY REPORT

2-Butanone 0.12 1,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Acetone 0.05 1,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Benzene 0.06 89 <0.0061 <0.0062 0.010 0.0020J 0.026 [0.014] 0.098 0.0083 <0.0057 <0.012 <0.014 0.00050 J 0.13 <0.0060 0.00080 J 0.0060
Carbon Disulfide -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Chlorobenzene 11 1,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Chloroform 0.37 700 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Ethylbenzene 1 780 <0.0061 <0.0062 0.0090 0.014 0.0060 J [0.0044 J]| <0.0060 <0.0063 <0.0057 <0.012 <0.014 0.0050 J 0.38 0.0070 0.00070 J 0.00050J
Methylene Chloride 0.05 1,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Styrene -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Tetrachloroethene 13 300 NA NA NA NA A NA NA NA NA NA NA NA NA NA NA
Toluene 0.7 1,000 0.0014J <0.0062 <0.0081 0.0033J 0.036 [0.026] 0.0027J <0.0063 <0.0057 0.00050 J 0.00070 J 0.0040J 0.55 0.0080 0.0010J 0.00070J
Xylenes (total) 0.26 1,000 <0.0061 <0.0062 0.0030J 0.082 0.093[0.072 <0.0060 <0.0063 <0.0057 <0.012 <0.014 0.034J 23 0.038 0.0050 J 0.0030J
Total BTEX -- -- 0.0014J <0.0062 0.022J 0.10J 0.16J[0.12J 0.10J 0.0083 <0.0057 0.00050 J 0.00070 J 0.044J 34 0.053 0.0075J 0.010J
Total VOCs - - - - 0.0014 J <0.0062 0.022J 0.10J 0.16 J [0.12 J 0.10J 0.0083 <0.0057 0.00050 J 0.00070 J 0.044 J 3.4 0.053 0.0075J 0.010J
Semivolatile Organics
2,4-Dimethylphenol -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
2-Chloronaphthalene -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
2-Methylnaphthalene -- -- 0.95 0.273J <0.53 0.037J <0.5410.0077 J] <0.43 <0.41 <0.40 <0.65 <0.92 0.012J 0.0080J 16 0.017J 0.0050 J
2-Methylphenol 0.33 1,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
3,3-Dichlorobenzidine -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
4-Methylphenol 0.33 1,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
4-Nitroaniline -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Acenaphthene 20 1,000 0.057J <0.39 <0.53 <0.49 <0.54 [<0.57] <0.43 <0.41 <0.40 <0.65 <0.92 0.82J 0.0030J 0.082J <0.38 <0.39
Acenaphthylene 100 1,000 0.017J 0.062J <0.53 <0.49 <0.54 [<0.57] <0.43 <0.41 <0.40 <0.65 0.018J 0.82J 0.0090J 0213 0.0030J <0.39
Anthracene 100 1,000 0.20J 0.20J <0.53 <0.49 <0.54 [<0.57] <0.43 <0.41 <0.40 <0.65 0.039J 0.0040J 0.016J <0.39 0.0010J <0.39
Benzo(a)anthracene 1 11 0.74 0.60 <0.53 0.033J <0.54 [<0.57] <0.43 <0.41 <0.40 0.046 J 0.18J 0.026 J 0.023J <0.39 0.0040J <0.39
Benzo(a)pyrene 0 11 0.57 0.39 <0.53 0.030J <0.54 [<0.57] <0.43 <0.41 <0.40 0.059J 0.19J 0.016J 0.016J <0.39 0.0040J <0.39
Benzo(b)fluoranthene 1 11 0.54 0.63 <0.53 0.026J <0.54 [<0.57] <0.43 <0.41 <0.40 0.044J 0.16 J 0.030J 0.012J <0.39 0.0050J <0.39
Benzo(g,h,i)perylene 100 1,000 0.28J 0.30J <0.53 <0.49 <0.54 [<0.57] <0.43 <0.41 <0.40 0.048J 0.14J 0.014J 0.0060J <0.39 0.0030J <0.39
Benzo(k)fluoranthene 0.8 110 0.77 0.76 <0.53 0.028J <0.54 [<0.57] <0.43 <0.41 <0.40 0.054J 0.21J 0.022J 0.021J <0.39 0.0040J <0.39
bis(2-Ethylhexyl)phthalate -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Butylbenzylphthalate -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Carbazole -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Chrysene 1 110 0.80 0.77 <0.53 0.033J <0.54 [<0.57] <0.43 <0.41 <0.40 0.042J 0.16 J 0.047J 0.020J 0.0080 J 0.0060J 0.0020 J
Dibenzo(a,h)anthracene 0.33 1.1 0.13J 0.16J <0.53 <0.49 <0.54 [<0.57] <0.43 <0.41 <0.40 <0.65 0.055J 0.82J <0.39 <0.39 <0.38 <0.39
Dibenzofuran 7 1,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Diethylphthalate -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Di-n-Butylphthalate -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Fluoranthene 100 1,000 15 1.0 <0.53 0.044J <0.54 [<0.57] <0.43 <0.41 <0.40 0.047J 0.24J 0.052J 0.050J 0.0020J 0.0060J 0.0020J
Fluorene 30 1,000 0.11J 0.076J 0.026J 0.066 J <0.54 [<0.57] <0.43 <0.41 <0.40 <0.65 <0.92 0.82J 0.013J 0.0030J <0.38 <0.39
Indeno(1,2,3-cd)pyrene 0.5 11 0.30J 0.32J <0.53 <0.49 <0.54 [<0.57 <0.43 <0.41 <0.40 0.045J 0.15J 0.013J 0.0070J <0.39 0.0020 J <0.39
Naphthalene 12 1,000 0.60 0.39 0.028J 0.153J 0.21 J[0.34] <0.43 <0.41 <0.40 <0.65 <0.92 0.010J 0.014J 3.0 0.16 J 0.030J
Phenanthrene 100 1,000 0.98 0.80 <0.53 <0.49 <0.54 [<0.57] <0.43 <0.41 <0.40 0.015J 0.13J 0.056 J 0.045J 0.010J 0.0060J 0.0020J
Phenol 0.33 1,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Pyrene 100 1,000 14 11 <0.53 0.048J <0.54 [<0.57] <0.43 <0.41 <0.40 0.063J 0.27J 0.056 J 0.039J 0.0050 J 0.0070J 0.0030J
Total PAHs -- -- 99J 7.8J 0.054J 0.50J 0.21J[0.35J] <0.43 <0.41 <0.40 0.46J 19 36J 0.30J 493 0.23J 0.044J
Total SVOCs 0 -- 9.9J 783 0.054J 0.50J 0.21J[0.357] <0.43 <0.41 <0.40 0.46 J 19J 36J 0.30J 497 0.23J 0.044J
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TABLE 7
SOIL ANALYTICAL RESULTS FOR DETECTED VOCs, SVOCs, INORGANIC CONSTITUENTS, PCBs, AND PESTICIDES (ppm)

NATIONAL GRID
HIAWATHA BOULEVARD FORMER MGP

FEASIBILITY STUDY REPORT

Inorganics
Aluminum -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Antimony -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Arsenic 13 16 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Barium 350 10,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Beryllium 7.2 2,700 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Cadmium 25 60 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Calcium -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Chromium -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Cobalt -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Copper 50 10,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Cyanide 27 10,000 35.1 23.1 6.50 5.10 <0.790 [<0.780] <0.630 <0.580 <0.550 <2.30J 2597 13.9J 1.40 112 <0.570J <0.600J
Iron -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Lead 63 3,900 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Magnesium -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Manganese 1,600 10,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Mercury 0.18 5.7 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Nickel 30 10,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Potassium -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Selenium 39 6,800 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Silver 2 6,800 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Sodium -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Thallium -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Vanadium -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Zinc 109 10,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
PCBs
Aroclor-1242 -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Aroclor-1248 -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Aroclor-1254 -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Aroclor-1260 -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Total PCBs - - - - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Pesticides
4,4'-DDD 0.0033 180 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
4,4-DDE 0.0033 120 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
4,4-DDT 0.0033 94 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Aldrin 0.005 14 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Alpha-Chlordane 0.094 47 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Delta-BHC 0.04 1,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dieldrin 0.005 2.8 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Endosulfan Il 24 920 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Endosulfan Sulfate 24 920 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Endrin 0.014 410 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Endrin Ketone -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Gamma-Chlordane -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Heptachlor 0.042 29 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Methoxychlor -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
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Volatile Organics

TABLE 7
SOIL ANALYTICAL RESULTS FOR DETECTED VOCs, SVOCs, INORGANIC CONSTITUENTS, PCBs, AND PESTICIDES (ppm)

NATIONAL GRID
HIAWATHA BOULEVARD FORMER MGP

FEASIBILITY STUDY REPORT

2-Butanone 0.12 1,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Acetone 0.05 1,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Benzene 0.06 89 <0.010J <0.010J 0.022J 0.0020J 0.029 0.0090 0.0010J 0.067 0.00050 J 0.0020J 0.00090 J 0.0010J 0.11 0.093 0.00060 J
Carbon Disulfide -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Chlorobenzene 11 1,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Chloroform 0.37 700 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Ethylbenzene 1 780 <0.010J <0.010J 0.0040J 0.00080 J 0.023 0.0090 0.0010J 0.00080 J <0.0050 <0.0050 0.00090 J 0.0010J 0.0010J 0.061 0.00060 J
Methylene Chloride 0.05 1,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Styrene -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Tetrachloroethene 13 300 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Toluene 0.7 1,000 <0.010J <0.010J 0.044J 0.0070 0.053 0.012 0.00060J 0.00070J 0.00040J 0.0020J 0.0020J 0.0020J 0.14 0.099 0.00090J
Xylenes (total) 0.26 1,000 <0.010J <0.010J 0.052J 0.015 0.34 0.098 0.0010J 0.0010J <0.0050 0.00060 J 0.010 0.015 0.026 0.16 0.0020 J
Total BTEX -- -- <0.010 <0.010 0123 0.025J 0.45 0.13 0.0036 J 0.070J 0.00090 J 0.0046 J 0.014J 0.019J 0.28J 0.41 0.0041J
Total VOCs - - - - <0.010 <0.010 0.12J 0.025J 0.45 0.13 0.0036 J 0.070J 0.00090 J 0.0046 J 0.014J 0.019J 0.28 J 0.41 0.0041J
Semivolatile Organics
2,4-Dimethylphenol -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
2-Chloronaphthalene -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
2-Methylnaphthalene -- -- <0.73J 0.050J 26J 0.56 22 0.27J 0.016J 0.017J 0.29J 12 23 23 0.0090J 0.016J <0.33
2-Methylphenol 0.33 1,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
3,3-Dichlorobenzidine - - - - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
4-Methylphenol 0.33 1,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
4-Nitroaniline - - - - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Acenaphthene 20 1,000 <0.73J 0.018J 0.26J 0.050J 011 0.0090J 0.0020J <0.40 0.23J 6.0J 0.16 J 0.19J <0.33 <0.33 <0.33
Acenaphthylene 100 1,000 <0.73J 0.26J 10J 0.28J 1.0 0.084J 0.011J 0.0070J 13J 6.4J 11 11 <0.33 <0.33 <0.33
Anthracene 100 1,000 <0.73J 0.32J 0.527J 0.035J <1.0 <0.80 0.013J 0.010J 4.2 24 0.42J 0.049J <0.33 0.0090J <0.33
Benzo(a)anthracene 1 11 0.0060J 0.99J 0.353J <0.44 <1.0 <0.80 0.010J 0.012J 38 19 <0.33 <0.33 0.057J <0.33
Benzo(a)pyrene 0 11 0.0090J 0.98J 0.31J <0.44 <1.0 <0.80 0.0090J 0.0090J 34 %9 <0.33 <0.33 0.058J <0.33
Benzo(b)fluoranthene 1 11 0.010J 0.81J 0.28J <0.44 <1.0 <0.80 0.0080J 0.0090J 4 40 18 <0.33 <0.33 0.053J <0.33
Benzo(g,h.)perylene 100 1,000 0.0070J 0.94J 0.23J <0.44 <1.0 <0.80 0.0040J 0.0040J 1.0J 357 0.21J <0.33 <0.33 0.023J <0.33
Benzo(k)fluoranthene 0.8 110 0.010J 119 0.273J <0.44 <1.0 <0.80 0.0090J 0.010J 21 54 24 <0.33 <0.33 0.069J <0.33
bis(2-Ethylhexyl)phthalate -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Butylbenzylphthalate - - - - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Carbazole -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Chrysene 1 110 0.011J 10J 0.34J <0.44 <1.0 0.0040J 0.010J 0.013J 11 39 20 <0.33 <0.33 0.061J <0.33
Dibenzo(a,h)anthracene 0.33 1.1 <0.73J 0.30J 0.067 J <0.44 <1.0 <0.80 <0.39 0.0020 J 0.55J 21J 0.097J <0.33 <0.33 <0.33 <0.33
Dibenzofuran 7 1,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Diethylphthalate == == NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Di-n-Butylphthalate - - - - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Fluoranthene 100 1,000 0.0050J 14 0.70J 0.011)J <1.0 0.0050J 0.023J 0.025J 17 62 23 0.011J <0.33 0.050J <0.33
Fluorene 30 1,000 <0.73J 0.035J 0753 0.19J 0.23J 0.013J 0.015J 0.0070J 12 11 0.68 J 0.89 <0.33 <0.33 <0.33
Indeno(1,2,3-cd)pyrene 0.5 11 0.0070J 0.84J 0.20J <0.44 <1.0 <0.80 0.0040J 0.0040J 13J 43J 0.26 J <0.33 <0.33 0.026 J <0.33
Naphthalene 12 1,000 0.0050J 0.054J 26J 11 6.9 4.2 13 0.13J 0.37J 0.60J 4.7 28 0.25J 20 <0.33
Phenanthrene 100 1,000 0.0040J 0.46J 29 0.18J 0.0060J 0.012J 0.035J 0.032J 9.9 59 11 0.17J <0.33 0.029J <0.33
Phenol 0.33 1,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Pyrene 100 1,000 0.0050J 16 0.597J 0.0070J <1.0 0.0070J 0.016J 0.022J 13 48 23 0.010J <0.33 0.053J <0.33
Total PAHs -- -- 0.079J 113 149 247 10J 46J 15 0.31J 120J 430J 26J 753 0.26 J 25 <0.33
Total SVOCs 0 -- 0.079J 113 143 249 10J 4.6J 15J 0.31J 120J 430J 26J 75 0.26J 25 <0.33
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TABLE 7

SOIL ANALYTICAL RESULTS FOR DETECTED VOCs, SVOCs, INORGANIC CONSTITUENTS, PCBs, AND PESTICIDES (ppm)

NATIONAL GRID
HIAWATHA BOULEVARD FORMER MGP

FEASIBILITY STUDY REPORT

Inorganics
Aluminum -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Antimony -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Arsenic 13 16 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Barium 350 10,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Beryllium 7.2 2,700 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Cadmium 25 60 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Calcium -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Chromium -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Cobalt -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Copper 50 10,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Cyanide 27 10,000 1.45) 595J 65.9J <0.680J <0.820 <0.590 <0.600 <0.610 0.630 0.940 0.830 0.790 0.640 0.560 0.590
Iron -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Lead 63 3,900 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Magnesium -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Manganese 1,600 10,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Mercury 0.18 5.7 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Nickel 30 10,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Potassium - - - - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Selenium 39 6,800 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Silver 2 6,800 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Sodium -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Thallium - - - - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Vanadium -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Zinc 109 10,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
PCBs
Aroclor-1242 - - - - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Aroclor-1248 -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Aroclor-1254 - - - - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Aroclor-1260 -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Total PCBs -~ -~ NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Pesticides
4,4-DDD 0.0033 180 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
4,4-DDE 0.0033 120 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
4,4-DDT 0.0033 94 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Aldrin 0.005 14 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Alpha-Chlordane 0.094 47 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Delta-BHC 0.04 1,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dieldrin 0.005 2.8 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Endosulfan Il 24 920 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Endosulfan Sulfate 24 920 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Endrin 0.014 410 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Endrin Ketone - - - - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Gamma-Chlordane == == NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Heptachlor 0.042 29 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Methoxychlor == == NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
10/9/2009 Page 22 of 53

G:\Clients\National Grid\Hiawatha Boulevard\10 Final Reports and Presentations\FS-October 2009\168911487_FS Tables.xis




10/9/2009

Volatile Organics

TABLE 7

SOIL ANALYTICAL RESULTS FOR DETECTED VOCs, SVOCs, INORGANIC CONSTITUENTS, PCBs, AND PESTICIDES (ppm)

HIAWATHA BOULEVARD FORMER MGP

NATIONAL GRID

FEASIBILITY STUDY REPORT

2-Butanone 0.12 1,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Acetone 0.05 1,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Benzene 0.06 89 <0.0050 0.00040 J [<0.0050] | 0.00050J <0.0050 0.0020J <0.0050 NA <0.012J 0.0048J |<0.0071J[<0.012J]] <0.0079 0.0021J <0.0058 <0.0059
Carbon Disulfide -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Chlorobenzene 11 1,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Chloroform 0.37 700 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Ethylbenzene 1 780 <0.0050 <0.0050 [<0.0050] <0.0050 <0.0050 <0.0050 <0.0050 NA <0.012J 0.012J 0.026 J [0.077J] <0.0079 0.0094 0.0012J <0.0059
Methylene Chloride 0.05 1,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Styrene -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Tetrachloroethene 13 300 NA A NA NA NA NA NA NA NA NA NA NA NA NA
Toluene 0.7 1,000 0.00070J [0.00080 J [0.00070 J]| 0.00080J 0.00040 J 0.00040 J 0.00040 J NA <0.012J 0.011J 0.0055J[0.012 J] <0.0079 0.020 0.0025J <0.0059
Xylenes (total) 0.26 1,000 <0.0050 |0.00090 J [0.00070 J][ <0.0050 0.0010J 0.00060 J <0.0050 NA <0.012J 0.050J 0.23J[0.49J <0.0079 0.059 0.0047 J <0.0059
Total BTEX -- -- 0.00070J [ 0.0021 J[0.0014 J] 0.0013J 0.0014J 0.0030J 0.00040 J NA <0.012 0.078J 0.26 J[0.58 J <0.0079 0.091J 0.0084J <0.0059
Total VOCs - - - - 0.00070J [ 0.0021 J[0.0014 J] 0.0013 J 0.0014 J 0.0030 J 0.00040 J NA <0.012 0.078 J 0.26 J [0.58 J. <0.0079 0.091J 0.0084 J <0.0059
Semivolatile Organics
2,4-Dimethylphenol -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA
2-Chloronaphthalene -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA
2-Methylnaphthalene -- -- 0.062J 0.34J10.16 J] 0.213J 0.55 <0.33 <0.33 <0.55 <0.82J 0.15J 0.54J[1.4J] NA 0.28J 0.081J <0.39
2-Methylphenol 0.33 1,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
3,3-Dichlorobenzidine - - - - NA NA NA NA NA NA NA NA NA NA NA NA NA NA
4-Methylphenol 0.33 1,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
4-Nitroaniline - - - - NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Acenaphthene 20 1,000 <0.33 0.015 J [<0.33] 0.018J 0.023J <0.33 <0.33 <0.55 <0.82J <0.97J 0.037 J[0.090 J] NA 0.13J <0.37 <0.39
Acenaphthylene 100 1,000 0.013J 0.091 J10.043J] 0.034J 0.065J <0.33 <0.33 <0.55 <0.82J <0.97J 0.096 J [0.24 J] NA 0.063J <0.37 <0.39
Anthracene 100 1,000 0.036J 0.027 J[0.082 J] 0.035J 0.018J <0.33 <0.33 <0.55 <0.82J <0.97J <0.47 [<0.49 NA 0.48J 0.019J <0.39
Benzo(a)anthracene 1 11 0.029J <0.33 [<0.33] <0.33 <0.33 <0.33 <0.33 0.030J <0.82J 0.085J <0.47 [<0.49 NA 18 0.050J <0.39
Benzo(a)pyrene 0 11 <0.33 <0.33[<0.33] <0.33 <0.33 <0.33 <0.33 0.059J <0.82J <0.97J <0.47 [<0.49 NA 16 0.039J <0.39
Benzo(b)fluoranthene 1 11 <0.33 <0.33 [<0.33] <0.33 <0.33 <0.33 <0.33 0.035J <0.82J 0.096 J <0.47 [<0.49 NA 16 0.035J <0.39
Benzo(g,h.)perylene 100 1,000 <0.33 <0.33[<0.33] <0.33 <0.33 <0.33 <0.33 0.048J <0.82J <0.97J <0.47 [<0.49 NA 0.90 <0.37 <0.39
Benzo(k)fluoranthene 0.8 110 <0.33 <0.33 [<0.33] <0.33 <0.33 <0.33 <0.33 0.043J <0.82J 0.069J <0.47 [<0.49 NA 16 0.035J <0.39
bis(2-Ethylhexyl)phthalate -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Butylbenzylphthalate - - - - NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Carbazole -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Chrysene 1 110 0.072J <0.33[<0.33] <0.33 <0.33 <0.33 <0.33 0.041J 0.048J 0.15J <0.47 [<0.49] NA 18 0.044J <0.39
Dibenzo(a,h)anthracene 0.33 1.1 <0.33 <0.33 [<0.33] <0.33 <0.33 <0.33 <0.33 <0.55 <0.82J <0.97J <0.47 [<0.49] NA 0.36J <0.37 <0.39
Dibenzofuran 7 1,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Diethylphthalate == == NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Di-n-Butylphthalate - - - - NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Fluoranthene 100 1,000 0.077J 0.021 J [0.058 J] <0.33 <0.33 <0.33 <0.33 <0.55 0.078J 0.17J <0.47 [<0.49] NA 26 0.076 J <0.39
Fluorene 30 1,000 <0.33 0.097 J [0.055 J] 0.143J 0.073J <0.33 <0.33 <0.55 <0.82J <0.97J 0.054J[0.19J] NA 0.18J <0.37 <0.39
Indeno(1,2,3-cd)pyrene 0.5 11 <0.33 <0.33 [<0.33] <0.33 <0.33 <0.33 <0.33 0.038J <0.82J <0.97J <0.47 [<0.49] NA 0.91 0.017J <0.39
Naphthalene 12 1,000 0.038J 0.74[0.35 J] 0.088J 12 0.024J <0.33 <0.55 <0.82J 0.13J 2.7[3.0] NA 0.42J 13 <0.39
Phenanthrene 100 1,000 0527 0.028 J[0.28 J] 0.16J 0.056J <0.33 <0.33 <0.55 <0.82J 0.58J <0.47 [<0.49] NA 18 0.047J <0.39
Phenol 0.33 1,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Pyrene 100 1,000 0.071J <0.33[0.040 J] <0.33 <0.33 <0.33 <0.33 0.045J 0.049J 0.13J <0.47 [<0.49] NA 26 0.069J <0.39
Total PAHs -- -- 0.923J 14J3[1.17] 0.69J 20J 0.024J <0.33 0.34J 0.183J 16J 3.4J[4.9J] NA 193 18J <0.39
Total SVOCs 0 -- 0.92J 14J3[117] 0.69J 20J 0.024J <0.33 0.34J 0.18J 16J 34J[497] NA 19J 18J <0.39
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TABLE 7
SOIL ANALYTICAL RESULTS FOR DETECTED VOCs, SVOCs, INORGANIC CONSTITUENTS, PCBs, AND PESTICIDES (ppm)

NATIONAL GRID
HIAWATHA BOULEVARD FORMER MGP
FEASIBILITY STUDY REPORT

Inorganics

Aluminum -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Antimony -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Arsenic 13 16 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Barium 350 10,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Beryllium 7.2 2,700 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Cadmium 25 60 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Calcium -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Chromium -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Cobalt -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Copper 50 10,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Cyanide 27 10,000 713 0.730[0.720] 0.640 0.790 0.670 0.650 NA NA NA NA NA NA NA NA
Iron -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Lead 63 3,900 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Magnesium -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Manganese 1,600 10,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Mercury 0.18 5.7 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Nickel 30 10,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Potassium - - - - NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Selenium 39 6,800 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Silver 2 6,800 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Sodium -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Thallium - - - - NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Vanadium -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Zinc 109 10,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
PCBs

Aroclor-1242 - - - - NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Aroclor-1248 -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Aroclor-1254 - - - - NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Aroclor-1260 -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Total PCBs -~ -~ NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Pesticides

4,4-DDD 0.0033 180 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
4,4-DDE 0.0033 120 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
4,4-DDT 0.0033 94 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Aldrin 0.005 14 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Alpha-Chlordane 0.094 47 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Delta-BHC 0.04 1,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dieldrin 0.005 2.8 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Endosulfan Il 24 920 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Endosulfan Sulfate 24 920 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Endrin 0.014 410 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Endrin Ketone - - - - NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Gamma-Chlordane == == NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Heptachlor 0.042 29 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Methoxychlor == == NA NA NA NA NA NA NA NA NA NA NA NA NA NA
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TABLE 7
SOIL ANALYTICAL RESULTS FOR DETECTED VOCs, SVOCs, INORGANIC CONSTITUENTS, PCBs, AND PESTICIDES (ppm)

NATIONAL GRID

HIAWATHA BOULEVARD FORMER MGP
FEASIBILITY STUDY REPORT

Volatile Organics

2-Butanone 0.12 1,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Acetone 0.05 1,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Benzene 0.06 89 0.00050 J 0.0040J 0.0080 0.0040J 0.013 0.0020 J <0.0050 0.0010J <0.0050 0.0020J 0.0090 0.034J 0.024J 0.019 0.0020 J 0.0020J
Carbon Disulfide -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Chlorobenzene 11 1,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Chloroform 0.37 700 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Ethylbenzene 1 780 <0.0050 0.0020 J 0.071 0.042 0.032 0.0020 J <0.0050 <0.0050 0.00040 J <0.0050 0.0050 J 0.094 0.13 0.042 0.0040J 0.0040J
Methylene Chloride 0.05 1,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Styrene -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Tetrachloroethene 13 300 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Toluene 0.7 1,000 0.0010J 0.0080 0.047 0.020 0.049 0.0020 J <0.0050 0.0020 J <0.0050 0.0020J 0.0080 0.17 0.19 0.026 0.0010J 0.0030J
Xylenes (total) 0.26 1,000 0.0010J 0.030 0.26 0.50 0.19 0.0060 <0.0050 0.00040 J 0.0020J 0.0040J 0.068 0.97 15 0.17 0.0090 0.017
Total BTEX -- -- 0.0025J 0.044J 0.39 0.57J 0.28 0.012J <0.0050 0.0034 J 0.0024 J 0.0080 J 0.090J 1337 181J 0.26 0.016J 0.026 J
Total VOCs - - - - 0.0025 J 0.044 J 0.39 0.57 J 0.28 0.012J <0.0050 0.0034 J 0.0024 J 0.0080 J 0.090J 1.3J 1.8J 0.26 0.016 J 0.026 J
Semivolatile Organics
2,4-Dimethylphenol -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
2-Chloronaphthalene -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
2-Methylnaphthalene -- -- 11 57 21 24 0.18J <0.33 <0.33 <0.33 0.033J 12 12 6.4J 17 0.073J 0.0080J <0.33
2-Methylphenol 0.33 1,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
3,3-Dichlorobenzidine -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
4-Methylphenol 0.33 1,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
4-Nitroaniline -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Acenaphthene 20 1,000 0.98J 13J 287 0.26J <0.33 <0.33 <0.33 <0.33 0.020J 0.11J 10J 32J <0.33 0.011J <0.33 <0.33
Acenaphthylene 100 1,000 6.6 9.3 13 1.0 0.027J <0.33 <0.33 <0.33 0.18J 0.38J 0.74J 0.10J 0.34J 0.0090J <0.33 <0.33
Anthracene 100 1,000 5.8 12 15 <0.33 <0.33 <0.33 <0.33 <0.33 0.20J 0.28J 0.80J <0.33 <0.33 <0.33 <0.33 <0.33
Benzo(a)anthracene 1 11 3 10 0.029J <0.33 <0.33 <0.33 <0.33 0.52 0.35J <0.33 <0.33 <0.33 <0.33 <0.33 <0.33
Benzo(a)pyrene 0 11 2 7.8 0.029J <0.33 <0.33 <0.33 <0.33 0.44J 0.37J <0.33 <0.33 <0.33 <0.33 <0.33 <0.33
Benzo(b)fluoranthene 1 11 0 5.9 0.020J <0.33 <0.33 <0.33 <0.33 0.47J 0.32J <0.33 <0.33 <0.33 <0.33 <0.33 <0.33
Benzo(g,h,i)perylene 100 1,000 12 10 433 <0.33 <0.33 <0.33 <0.33 <0.33 0.46 J 0.074J <0.33 <0.33 <0.33 <0.33 <0.33 <0.33
Benzo(k)fluoranthene 0.8 110 15 10 9.1 0.035J <0.33 <0.33 <0.33 <0.33 0.50 0.34J <0.33 <0.33 <0.33 <0.33 <0.33 <0.33
bis(2-Ethylhexyl)phthalate - - - - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Butylbenzylphthalate -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Carbazole - - - - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Chrysene 1 110 14 13 8.6 0.020J <0.33 <0.33 <0.33 <0.33 0.55 044 <0.33 <0.33 <0.33 <0.33 <0.33 <0.33
Dibenzo(a,h)anthracene 0.33 11 4.8 37 15J <0.33 <0.33 <0.33 <0.33 <0.33 0.15J 0.033J <0.33 <0.33 <0.33 <0.33 <0.33 <0.33
Dibenzofuran 7 1,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Diethylphthalate - - - - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Di-n-Butylphthalate == == NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Fluoranthene 100 1,000 19 24 22 0.048J 0.0050J 0.013J <0.33 <0.33 0.81 0.53 0.072J <0.33 <0.33 <0.33 <0.33 <0.33
Fluorene 30 1,000 12 9.2 14 12 <0.33 <0.33 <0.33 <0.33 0.033J 0.54 5.1 0773 <0.33 <0.33 <0.33 <0.33
Indeno(1,2,3-cd)pyrene 05 11 12 10 4.9 <0.33 <0.33 <0.33 <0.33 <0.33 0.43J 0.093J <0.33 <0.33 <0.33 <0.33 <0.33 <0.33
Naphthalene 12 1,000 157 13 25 5.5 2.6 0.024J <0.33 <0.33 0.085J 13 11 50 36 4.7 0.20J 0.012J
Phenanthrene 100 1,000 12 28 37 0.22J 0.012J 0.011J <0.33 <0.33 0.32J 14 4.1 0.13J <0.33 0.010J 0.0040J <0.33
Phenol 0.33 1,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Pyrene 100 1,000 14 16 15 0.026J 0.0070J 0.010J <0.33 <0.33 0.80 0.49 0.032J <0.33 <0.33 <0.33 <0.33 <0.33
Total PAHs -- -- 160J 200J 220J 11J 287 0.058J <0.33 <0.33 6.0J 8.3J 35J 61J 38J 481 0.21J 0.012J
Total SVOCs 0 -- 160J 200J 220J 113 283 0.058J <0.33 <0.33 6.0J 83J 35J 61J 38J 4.8 0217 0.012J
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TABLE 7
SOIL ANALYTICAL RESULTS FOR DETECTED VOCs, SVOCs, INORGANIC CONSTITUENTS, PCBs, AND PESTICIDES (ppm)

NATIONAL GRID
HIAWATHA BOULEVARD FORMER MGP
FEASIBILITY STUDY REPORT

Inorganics
Aluminum -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Antimony -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Arsenic 13 16 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Barium 350 10,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Beryllium 7.2 2,700 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Cadmium 25 60 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Calcium -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Chromium -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Cobalt -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Copper 50 10,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Cyanide 27 10,000 16.4 7.58 145 1.70 117 0.610 0.650 0.520 9.56 7.21 0.640 178 0.760 0.600 0.600 0.590
Iron -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Lead 63 3,900 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Magnesium -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Manganese 1,600 10,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Mercury 0.18 57 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Nickel 30 10,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Potassium -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Selenium 3.9 6,800 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Silver 2 6,800 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Sodium - - - - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Thallium -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Vanadium - - - - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Zinc 109 10,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
PCBs
Aroclor-1242 -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Aroclor-1248 - - - - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Aroclor-1254 -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Aroclor-1260 - - - - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Total PCBs - - - - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Pesticides
4,4-DDD 0.0033 180 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
4,4-DDE 0.0033 120 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
4,4-DDT 0.0033 94 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Aldrin 0.005 14 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Alpha-Chlordane 0.094 47 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Delta-BHC 0.04 1,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dieldrin 0.005 2.8 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Endosulfan Il 24 920 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Endosulfan Sulfate 24 920 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Endrin 0.014 410 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Endrin Ketone == == NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Gamma-Chlordane - - - - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Heptachlor 0.042 29 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Methoxychlor - - - - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
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TABLE 7
SOIL ANALYTICAL RESULTS FOR DETECTED VOCs, SVOCs, INORGANIC CONSTITUENTS, PCBs, AND PESTICIDES (ppm)

NATIONAL GRID
HIAWATHA BOULEVARD FORMER MGP
FEASIBILITY STUDY REPORT

Volatile Organics
2-Butanone 0.12 1,000 NA NA NA NA A NA NA NA NA NA NA NA NA NA
Acetone 0.05 1,000 NA NA NA NA A NA NA NA NA NA NA NA NA NA
Benzene 0.06 89 <0.012J <3.5 <0.75 0.019 <0.0057[0.0014 J]|  <0.0062 <0.0050 <0.0050 0.022 0.0080 0.012 0.017 0.00030 J <0.0050
Carbon Disulfide -- -- NA NA NA NA A NA NA NA NA NA NA NA NA NA
Chlorobenzene 11 1,000 NA NA NA NA A NA NA NA NA NA NA NA NA NA
Chloroform 0.37 700 NA NA NA NA A NA NA NA NA NA NA NA NA NA
Ethylbenzene 1 780 <0.012J <3.5 0.83 0.029 <0.0057 [0.0013 J]| <0.0062 <0.0050 <0.0050 0.027 0.011 0.013 0.048 0.00080 J <0.0050
Methylene Chloride 0.05 1,000 NA NA NA NA A NA NA NA NA NA NA NA NA NA
Styrene -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Tetrachloroethene 13 300 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Toluene 0.7 1,000 <0.012J <3.5 0.34J 0.064 <0.0057[0.0011 J]| <0.0062 <0.0050 <0.0050 0.0060 J 0.0040J 0.023 0.086 0.00060 J <0.0050
Xylenes (total) 0.26 1,000 <0.012J <35 15 0.33 0.0093 [0.016] 0.017 <0.0050 <0.0050 0.062 0.026 0.084 0.27 0.0030J <0.0050
Total BTEX - - -- <0.012 <3.5 16J 0.44 0.0093 0.020 J] 0.017 <0.0050 <0.0050 0.12J 0.049J 0.13 0.42 0.0047J <0.0050
Total VOCs - - - - <0.012 <3.5 16 J 0.44 0.0093 [0.020 J] 0.017 <0.0050 <0.0050 0.12J 0.049J 0.13 0.42 0.0047 J <0.0050
Semivolatile Organics
2,4-Dimethylphenol -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA
2-Chloronaphthalene -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA
2-Methylnaphthalene -- -- 0.089J 63 E 76E 0.031J 0.068 J [0.018 J] 0.038J 0.22J 0.23J 0.30J 0.66 14 0.12J <0.33 <0.33
2-Methylphenol 0.33 1,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
3,3-Dichlorobenzidine -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA
4-Methylphenol 0.33 1,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
4-Nitroaniline -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Acenaphthene 20 1,000 <0.80J 2.4 0.34J <0.38 <0.43[<0.37] <0.39 0.11J 0.031J 0.030J 0.12J 0.15J <0.33 <0.33 <0.33
Acenaphthylene 100 1,000 0.48J 21E 32 <0.38 0.020 J [<0.37] <0.39 0.77 012 0.10J 0.36J 0.55 0.017J <0.33 <0.33
Anthracene 100 1,000 0.14J 87E 0.75 <0.38 <0.43 [<0.37] <0.39 0.32J 0.069J 0.064J <0.33 <0.33 <0.33 <0.33 <0.33
Benzo(a)anthracene 1 11 6J 4.7 E 0.39J <0.38 <0.43 [<0.37 <0.39 0.42J 0.14J 0.027J <0.33 <0.33 <0.33 <0.33 <0.33
Benzo(a)pyrene 0 11 .8J 34 0.273J <0.38 <0.43 [<0.37] <0.39 0.443 0.12J 0.018J <0.33 <0.33 <0.33 <0.33 <0.33
Benzo(b)fluoranthene 1 11 5] 2.6 0.23J <0.38 <0.43[<0.37] <0.39 0.34J 0.17J 0.0060 J <0.33 <0.33 <0.33 <0.33 <0.33
Benzo(g,h,i)perylene 100 1,000 173 12 0.13J <0.38 <0.43 [<0.37] <0.39 0.83 0.20J <0.33 <0.33 <0.33 <0.33 <0.33 <0.33
Benzo(k)fluoranthene 0.8 110 267 34 0.25J <0.38 <0.43[<0.37] <0.39 041J 0.17J 0.011J <0.33 <0.33 <0.33 <0.33 <0.33
bis(2-Ethylhexyl -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Butylbenzylphthalate -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Carbazole -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Chrysene 1 110 15) 37 0.33J <0.38 <0.43 [<0.37] <0.39 0.55J 0.20J 0.027J <0.33 <0.33 <0.33 <0.33 <0.33
Dibenzo(a,h)anthracene 0.33 11 0.63J 0453 0.050J <0.38 <0.43[<0.37] <0.39 0.38J <0.33 <0.33 <0.33 <0.33 <0.33 <0.33 <0.33
Dibenzofuran 7 1,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Diethylphthalate -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Di-n-Butylphthalate -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Fluoranthene 100 1,000 25 0.55 12 <0.38 <0.43[<0.37] <0.39 0.43J 0.173J 0.17J 0.0050J 0.012J <0.33 <0.33 <0.33
Fluorene 30 1,000 0.042J 13E 16 <0.38 0.022 J [<0.37] <0.39 0.083J 0.14J 0.15J 0.57 0.66 <0.33 <0.33 <0.33
Indeno(1,2,3-cd)pyrene 0.5 11 1.9J 15 0.14J <0.38 <0.43 [<0.37] <0.39 0.82 0.14J <0.33 <0.33 <0.33 <0.33 <0.33 <0.33
Naphthalene 12 1,000 022 210E 31E 22 0.60[0.20 J] 0.28J 0.55J 0.086J 0.36J 0.39J 19 34 0.15J <0.33
Phenanthrene 100 1,000 0.24J 27E 2.4 0.026J 0.039 J [<0.37] <0.39 0.54J 0.36J 0223 0.13J 0.050J 0.0090J <0.33 <0.33
Phenol 0.33 1,000 NA NA NA NA A NA NA NA NA NA NA NA NA NA
Pyrene 100 1,000 15 0.38J 0.66 <0.38 <0.43[<0.37] <0.39 041J 0.123J 0.11J <0.33 0.0070J 0.0050J <0.33 <0.33
Total PAHs -- -- 20J 370J 51J 23] 0.75J0.22J] 0.32J 76J 25 16J 221 4.7 36J 0.15J <0.33
Total SVOCs 0 -- 20J 370J 51J 23 0.75J3[0.22J] 0.323J 76J 25 16J 22 4.7 36J 0.15J <0.33
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TABLE 7
SOIL ANALYTICAL RESULTS FOR DETECTED VOCs, SVOCs, INORGANIC CONSTITUENTS, PCBs, AND PESTICIDES (ppm)

NATIONAL GRID
HIAWATHA BOULEVARD FORMER MGP
FEASIBILITY STUDY REPORT

Inorganics
Aluminum -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Antimony -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Arsenic 13 16 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Barium 350 10,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Beryllium 7.2 2,700 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Cadmium 25 60 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Calcium -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Chromium -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Cobalt -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Copper 50 10,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Cyanide 27 10,000 20.1J 9.60 <0.780 <0.560 <0.640 [<0.570] <0.490 4.80 44.4 28.3 1.38 155 1.19 0.650 0.600
Iron -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Lead 63 3,900 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Magnesium -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Manganese 1,600 10,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Mercury 0.18 57 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Nickel 30 10,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Potassium -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Selenium 3.9 6,800 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Silver 2 6,800 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Sodium -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Thallium -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Vanadium -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Zinc 109 10,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
PCBs
Aroclor-1242 -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Aroclor-1248 -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Aroclor-1254 -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Aroclor-1260 -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Total PCBs - - - - NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Pesticides
4,4'-DDD 0.0033 180 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
4,4'-DDE 0.0033 120 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
4,4-DDT 0.0033 94 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Aldrin 0.005 14 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Alpha-Chlordane 0.094 47 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Delta-BHC 0.04 1,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dieldrin 0.005 28 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Endosulfan Il 24 920 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Endosulfan Sulfate 24 920 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Endrin 0.014 410 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Endrin Ketone -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Gamma-Chlordane -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Heptachlor 0.042 29 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Methoxychlor -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA
10/9/2009 Page 28 of 53

G:\Clients\National Grid\Hiawatha Boulevard\10 Final Reports and Presentations\FS-October 2009\168911487_FS Tables.xis



Volatile Organics

TABLE 7

SOIL ANALYTICAL RESULTS FOR DETECTED VOCs, SVOCs, INORGANIC CONSTITUENTS, PCBs, AND PESTICIDES (ppm)

NATIONAL GRID

HIAWATHA BOULEVARD FORMER MGP
FEASIBILITY STUDY REPORT

2-Butanone 0.12 1,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Acetone 0.05 1,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Benzene 0.06 89 0.00030J |0.00040 J [0.00050 J] 0.0070 0.0020 J 0.011 0.051 <0.0050 0.0030J 0.00050 J <0.0050 0.00090 J [0.0010 J] | <0.0050J [0.17 J] 0.19J 0.059J 0.068 0.12 0.12
Carbon Disulfide -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Chlorobenzene 11 1,000 NA A NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Chloroform 0.37 700 NA A NA NA NA NA NA NA NA NA NA NA NA NA NA
Ethylbenzene 1 780 <0.0050 <0.0050 [0.0020 J] 0.010 0.012 0.024 0.00040 J <0.0050 <0.0050 0.0020J <0.0050 <0.0050 [<0.0050] <0.0050 J [0.36 J] 0.34J] 0.64J 0.041 0.0020J <0.0050
Methylene Chloride 0.05 1,000 NA A NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Styrene -- -- NA A NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Tetrachloroethene 13 300 NA A NA NA NA NA NA NA NA NA A NA NA NA NA NA NA
Toluene 0.7 1,000 0.0010J <0.0050 [0.0030 J] 0.0090 0.0050 J 0.041 0.0010J <0.0050 0.00060 J 0.00070 J 0.00030 J | 0.00050 J [0.00080 J] 0.14 J[0.41 J] 0.24] 12 0.041 0.0020J <0.0050
Xylenes (total) 0.26 1,000 0.0020J <0.0050 [0.024] 0.052 0.075 0.24 0.0040J <0.0050 0.0010J 0.010 <0.0050 <0.0050 [<0.0050] 23J[11J 12 13 0.23 0.018 0.0020J
Total BTEX -- -- 0.0033J 0.00040 J [0.030 J] 0.078 0.094J 0.32 0.056 J <0.0050 0.0046 J 0.013J 0.00030 J 0.0014 J [0.0018 J] 24J3[12] 13J 157 0.38 0.14J 0.12J
Total VOCs - - - - 0.0033 J 0.00040 J [0.030 J] 0.078 0.094 J 0.32 0.056 J <0.0050 0.0046 J 0.013J 0.00030 J 0.0014 J [0.0018 J] 24J3[12] 13J 15J 0.38 0.14J 0.12J
Semivolatile Organics
2,4-Dimethylphenol -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
2-Chloronaphthalene -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
2-Methylnaphthalene -- -- NA 0.43J[0.46 J] NA 19 021 0.011) <0.33 0.21J 3.0 0.070J <0.33J[<0.33J] 670 [140] 160J 0.088J 0.041) 0.028J 0.022)
2-Methylphenol 0.33 1,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
3,3-Dichlorobenzidine -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
4-Methylphenol 0.33 1,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
4-Nitroaniline -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Acenaphthene 20 1,000 NA 0.18J10.16 JI NA 0.12J <0.33 <0.33 <0.33 0.32J 0213 <0.33 6.2J[4.3J] 32J[6.8J1 8.0J <0.33 <0.33 <0.33 <0.33
Acenaphthylene 100 1,000 NA 0.65J[0.73J] NA 0.68J 0.037J <0.33 <0.33 0.20J 0.83 0.052J 21J[7.2J] 140J[31J] 51J 0.072J 0.0090J <0.33 <0.33
Anthracene 100 1,000 NA 1.1[0.97 J1 NA 0.081J <0.33 <0.33 <0.33 0.54 0.50 0.015J 49312971 150J[32J] 5 J 0.014J 0.0070J <0.33 <0.33
Benzo(a)anthracene 1 11 NA 5.0] NA 0.021J <0.33 <0.33 <0.33 9 <0.33 0.10J 26J[14 7] 69J[12J 8J <0.33 <0.33 <0.33 <0.33
Benzo(a)pyrene 0 11 NA 4.8] NA 0.010J <0.33 <0.33 <0.33 .6 <0.33 0.087J 18J[9.0J] 53J[7.9J 2J <0.33 <0.33 <0.33 <0.33
Benzo(b)fluoranthene 1 11 NA .3 [4.9] NA 0.0090J <0.33 <0.33 <0.33 .0 <0.33 0.13J 18J[8.4J] 38J[5.4J 0J <0.33 <0.33 <0.33 <0.33
Benzo(g,h,i)perylene 100 1,000 NA 2.0[3.2 NA <0.33 <0.33 <0.33 <0.33 13 <0.33 0.084J 8.1J[4.3J] 28J[4.47 6.3J <0.33 <0.33 <0.33 <0.33
Benzo(k)fluoranthene 0.8 110 NA 29[4.4 NA 0.010J <0.33 <0.33 <0.33 24 <0.33 0.10J 17J[9.17J] 82J[12J] 17 <0.33 <0.33 <0.33 <0.33
bis(2-Ethylhexyl)phthalate - - - - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Butylbenzylphthalate -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Carbazole - - - - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Chrysene 1 110 NA 3.1[4.9] NA 0.014J <0.33 0.0060J <0.33 27 <0.33 0.14J 23J[127] 56 J[9.7J] 15 <0.33 <0.33 <0.33 <0.33
Dibenzo(a,h)anthracene 0.33 11 NA 0.67 J[0.92J] NA <0.33 <0.33 <0.33 <0.33 0.36J <0.33 0.026 J 3.0J[1.47] <0.33[<0.33] <0.33 <0.33 <0.33 <0.33 <0.33
Dibenzofuran 7 1,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Diethylphthalate - - - - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Di-n-Butylphthalate == == NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Fluoranthene 100 1,000 NA 4.3[8.3] NA 0.077J <0.33 <0.33 <0.33 26 0.083J 0.072J 79J[40J] 230J[457] 56J 0.022J 0.010J 0.0090 J 0.0070J
Fluorene 30 1,000 NA 0.29J0.22J] NA 0.40J <0.33 <0.33 <0.33 0.38J 13 0.0090 J 72J1387J] 240J[51J] 57J 0.020J 0.010J <0.33 <0.33
Indeno(1,2,3-cd)pyrene 05 11 NA 1.9[3.0] NA <0.33 <0.33 <0.33 <0.33 12 <0.33 0.076 J 85J[4.6J] 29J[4.47] 6.3J <0.33 <0.33 <0.33 <0.33
Naphthalene 12 1,000 NA 0.97J0.88J] NA 4.1 10 0.58 0.022JB 0.82B 28B 0.40J 1.0J[0.407] 2,800 [530] 760 0.36J 28 0.24J 0.11J
Phenanthrene 100 1,000 NA 2.8[2.5] NA 0.26J <0.33 0.0050J <0.33 0.77 2.0 0.036J 130J[76J] 400J[78 J] 93J 0.039J 0.023J 0.016J 0011
Phenol 0.33 1,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Pyrene 100 1,000 NA 45[8.1] NA 0.056J <0.33 0.0040J 0.0030J 3.1 0.030J 0.15J 54J[42J] 130J[27J] 33J 0.014J 0.0080J 0.0070J <0.33
Total PAHs == == NA 34J[53J] NA 7.7 10J 0.61J 0.025J 24 11J 16J 530J[300J] 5,200 J[1,000 J] 1,300J 0.63J 297 0.30J 0.15J
Total SVOCs 0 -- NA 34J[53J] NA 773 10J 0.61J 0.025J 249 113 16J 530J [300J] 5,200 J [1,000J] 1,300J 0.63J 293 0.30J 0.15J
10/9/2009 Page 29 of 53

G:\Clients\National Grid\Hiawatha Boulevard\10 Final Reports and Presentations\FS-October 2009\168911487_FS Tables.xis




TABLE 7

SOIL ANALYTICAL RESULTS FOR DETECTED VOCs, SVOCs, INORGANIC CONSTITUENTS, PCBs, AND PESTICIDES (ppm)

HIAWATHA BOULEVARD FORMER MGP

NATIONAL GRID

FEASIBILITY STUDY REPORT

Inorganics
Aluminum -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Antimony -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Arsenic 13 16 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Barium 350 10,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Beryllium 7.2 2,700 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Cadmium 25 60 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Calcium -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Chromium -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Cobalt -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Copper 50 10,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Cyanide 27 10,000 0.550 4.35[18.7] 0.680 0.670 0.590 0.690 0.680 1.45 0.640 NA NA NA 0.590 1.10 0.530 0.600 0.600
Iron -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Lead 63 3,900 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Magnesium -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Manganese 1,600 10,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Mercury 0.18 57 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Nickel 30 10,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Potassium -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Selenium 3.9 6,800 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Silver 2 6,800 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Sodium - - - - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Thallium -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Vanadium - - - - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Zinc 109 10,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
PCBs
Aroclor-1242 -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Aroclor-1248 - - - - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Aroclor-1254 -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Aroclor-1260 - - - - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Total PCBs - - - - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Pesticides
4,4-DDD 0.0033 180 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
4,4-DDE 0.0033 120 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
4,4-DDT 0.0033 94 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Aldrin 0.005 14 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Alpha-Chlordane 0.094 47 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Delta-BHC 0.04 1,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dieldrin 0.005 2.8 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Endosulfan Il 24 920 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Endosulfan Sulfate 24 920 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Endrin 0.014 410 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Endrin Ketone == == NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Gamma-Chlordane - - - - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Heptachlor 0.042 29 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Methoxychlor - - - - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
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TABLE 7
SOIL ANALYTICAL RESULTS FOR DETECTED VOCs, SVOCs, INORGANIC CONSTITUENTS, PCBs, AND PESTICIDES (ppm)

NATIONAL GRID
HIAWATHA BOULEVARD FORMER MGP
FEASIBILITY STUDY REPORT

Volatile Organics
2-Butanone 0.12 1,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Acetone 0.05 1,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Benzene 0.06 89 0.0010J <0.0050 J <0.0050 0.00050 J <1.0 0.016 0.0030J 0.060 <0.0086 <0.011 <0.0087 <0.70 <0.80 0.0067 J <0.0057 0.053
Carbon Disulfide -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Chlorobenzene 11 1,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Chloroform 0.37 700 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Ethylbenzene 1 780 <0.0050 <0.0050 J <0.0050 <0.0050 3.2 0.024 0.0020J 0.00060 J <0.0086 <0.011 <0.0087 <0.70 0.78 J 0.042 <0.0057 <0.0064
Methylene Chloride 0.05 1,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Styrene -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Tetrachloroethene 13 300 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Toluene 0.7 1,000 0.0030J 0.00060 J <0.0050 0.0010J 173 0.012 0.0030J 0.0020 J <0.0086 <0.011 <0.0087 <0.70 0.47J 0.060 <0.0057 0.0029 J
Xylenes (total) 0.26 1,000 0.00030J 0.00050 J <0.0050 0.0020J 34 0.14 0.018 0.0070 <0.0086 <0.011 <0.0087 <0.70 12 0.53 <0.0057 <0.0064
Total BTEX -- -- 0.0043J 0.0011J <0.0050 0.0035J 39J 0.19 0.026 J 0.070J <0.0086 <0.011 <0.0087 <0.70 13J 0.64J <0.0057 0.056 J
Total VOCs - - - - 0.0043 J 0.0011J <0.0050 0.0035 J 39J 0.19 0.026 J 0.070 J <0.0086 <0.011 <0.0087 <0.70 13J 0.64 J <0.0057 0.056 J
Semivolatile Organics
2,4-Dimethylphenol -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
2-Chloronaphthalene -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
2-Methylnaphthalene -- -- <0.33 <0.33 0.25J 14 160 <0.33 0.0080J 0.098J 0.37J <0.77J 0.30J 19E 130E 0.79 <0.37 <0.40
2-Methylphenol 0.33 1,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
3,3-Dichlorobenzidine -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
4-Methylphenol 0.33 1,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
4-Nitroaniline -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Acenaphthene 20 1,000 <0.33 0.0080J 0.183J 0.21J 9.3J <0.33 <0.33 0.0060J 0.133J <0.77J 0.038J 35 52E 0.032J <0.37 <0.40
Acenaphthylene 100 1,000 <0.33 <0.33 0.097J 0.54 89J <0.33 <0.33 0.039J 16 <0.77J 0.10J 0.42J 32E 0.33J <0.37 <0.40
Anthracene 100 1,000 0.0020J 0.017J 0.69 0.17J 31J <0.33 <0.33 0.018J 10 <0.77J 0.51 21 E 19E 0.096 J <0.37 <0.40
Benzo(a)anthracene 1 11 0.011J 0.041) 1.0 0.12J 19J <0.33 <0.33 0.012J 59E 0.31J 0.59 4 12E 0.077J <0.37 <0.40
Benzo(a)pyrene 0 11 0.010J 0.034J 0.81 0.079J 13J <0.33 <0.33 0.0090J GEIE 0.23J 0.087J 0 77E 0.52 <0.37 <0.40
Benzo(b)fluoranthene 1 11 0.013J 0.038J 0.70 0.077J 8.8J <0.33 <0.33 0.0090J 6.6 E 0.20J 0.087J 2 10E 0.40J <0.37 <0.40
Benzo(g,h,i)perylene 100 1,000 0.0060J 0.017J 0.323J 0.033J 54J <0.33 <0.33 0.0040J 29 <0.77J <0.47 40E 3.0 0.16 J <0.37 <0.40
Benzo(k)fluoranthene 0.8 110 0.011J 0.033J 0.83 0.091J 15 <0.33 <0.33 0.0090J 41E 0.22J 0.10J 71E 4.1E 0.41 <0.37 <0.40
bis(2-Ethylhexyl)phthalate - - - - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Butylbenzylphthalate -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Carbazole - - - - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Chrysene 1 110 0.013J 0.046J 0.98 011 16J <0.33 <0.33 0.014J 52E 0.29J 0.43J 11E 88 E 0.066 J <0.37 <0.40
Dibenzo(a,h)anthracene 0.33 11 <0.33 0.0070J 01137 0.014J <0.33 <0.33 <0.33 <0.33 1.1 <0.77J <0.47 iy 18 0.060J <0.37 <0.40
Dibenzofuran 7 1,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Diethylphthalate - - - - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Di-n-Butylphthalate == == NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Fluoranthene 100 1,000 0.025J 0.11J 2.6 0.41J 473 <0.33 <0.33 0.040J 14E 0.58J 14 41E 31E 0.11J <0.37 <0.40
Fluorene 30 1,000 <0.33 0.0070J 0.54 0.98 53J <0.33 <0.33 0.028J 0.40J <0.77J 0.31J 22E 29E 0.17J <0.37 <0.40
Indeno(1,2,3-cd)pyrene 0.5 11 0.0050J 0.015J 0.33J 0.036J 6.6J <0.33 <0.33 0.0040J 3.1 0.16 J <0.47 45E 3.6 0.17J <0.37 <0.40
Naphthalene 12 1,000 <0.33 0.012JB 0.31JB 0.34J8 690 B 40B 0.079JB 045B 16 0.084J 0.24J 96 E 360 E 12E 0.11J 0.088J
Phenanthrene 100 1,000 0.010J 0.070J 18 0.79 100 <0.33 0.0060J 0.062J 3.6 <0.77J 14 52E 49E 0.28J <0.37 <0.40
Phenol 0.33 1,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Pyrene 100 1,000 0.018J 0.072J 19 0.25J 50J <0.33 <0.33 0.022J 92E 0.54J 11 22E 20E 0.095J <0.37 <0.40
Total PAHs -- -- 0.12J 0.537J 13J 577 1,300J 40 0.093J 0.82J 66J 267 6.7J 260J 730 16J 0.11J 0.088J
Total SVOCs 0 -- 0.12J 0.533J 13J 57J 1,300J 40 0.093J 0.82J 66 J 26J 6.7J 260J 730 16J 0.11J 0.088J
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TABLE 7
SOIL ANALYTICAL RESULTS FOR DETECTED VOCs, SVOCs, INORGANIC CONSTITUENTS, PCBs, AND PESTICIDES (ppm)

NATIONAL GRID
HIAWATHA BOULEVARD FORMER MGP
FEASIBILITY STUDY REPORT

Inorganics
Aluminum -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Antimony -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Arsenic 13 16 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Barium 350 10,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Beryllium 7.2 2,700 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Cadmium 25 60 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Calcium -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Chromium -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Cobalt -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Copper 50 10,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Cyanide 27 10,000 0.500 0.550 1.34 1.30 158 0.560 0.620 0.560 NA NA NA NA NA NA <0.530 <0.540
Iron -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Lead 63 3,900 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Magnesium -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Manganese 1,600 10,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Mercury 0.18 57 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Nickel 30 10,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Potassium -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Selenium 3.9 6,800 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Silver 2 6,800 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Sodium - - - - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Thallium -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Vanadium - - - - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Zinc 109 10,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
PCBs
Aroclor-1242 -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Aroclor-1248 - - - - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Aroclor-1254 -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Aroclor-1260 - - - - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Total PCBs - - - - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Pesticides
4,4-DDD 0.0033 180 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
4,4-DDE 0.0033 120 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
4,4-DDT 0.0033 94 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Aldrin 0.005 14 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Alpha-Chlordane 0.094 47 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Delta-BHC 0.04 1,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dieldrin 0.005 2.8 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Endosulfan Il 2.4 920 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Endosulfan Sulfate 24 920 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Endrin 0.014 410 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Endrin Ketone == == NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Gamma-Chlordane - - - - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Heptachlor 0.042 29 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Methoxychlor - - - - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
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10/9/2009

Volatile Organics

TABLE 7

SOIL ANALYTICAL RESULTS FOR DETECTED VOCs, SVOCs, INORGANIC CONSTITUENTS, PCBs, AND PESTICIDES (ppm)

NATIONAL GRID

HIAWATHA BOULEVARD FORMER MGP
FEASIBILITY STUDY REPORT

2-Butanone 0.12 1,000 NA NA NA NA NA NA NA NA NA NA NA NA NA
Acetone 0.05 1,000 NA NA NA NA NA NA NA NA NA NA NA NA NA
Benzene 0.06 89 <0.0050J NA 0.00040 J 0.0010J 0.027 0.025 0.0020J <0.0068 <0.0069 0.0031J 0.024 0.0024 J <0.0057
Carbon Disulfide -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA
Chlorobenzene 11 1,000 NA NA NA NA NA NA NA NA NA NA NA NA NA
Chloroform 0.37 700 NA NA NA NA NA NA NA NA NA NA NA NA NA
Ethylbenzene 1 780 <0.0050J NA 0.0090 0.012 0.031 <0.0050 <0.0050 <0.0068 <0.0069 0.028 0.061 0.0028 J <0.0057
Methylene Chloride 0.05 1,000 NA NA NA NA NA NA NA NA NA NA NA NA NA
Styrene -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA
Tetrachloroethene 13 300 NA NA NA NA NA NA NA NA NA NA NA NA NA
Toluene 0.7 1,000 0.00030J NA 0.0010J 0.0040J 0.097 0.00070 J 0.00040 J 0.021 0.0022 J 0.0087 0.046 0.0076 0.0031J
Xylenes (total) 0.26 1,000 0.00050J NA 0.065 0.083 0.40 0.0050J 0.00090J 0.0015J 0.0020J 0.10 0.33 0.041 0.014
Total BTEX -- -- 0.00080 J NA 0.075J 0.10J 0.56 0.031J 0.0033J 0.023J 0.0042 J 0.14J 0.46 0.054J 0.017J
Total VOCs - - - - 0.00080 J NA 0.075J 0.10J 0.56 0.031J 0.0033 J 0.023J 0.0042 J 0.14J 0.46 0.054 J 0.017J
Semivolatile Organics
2,4-Dimethylphenol -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA
2-Chloronaphthalene -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA
2-Methylnaphthalene -- -- <0.33J NA 4.6 14 042 0.031J 0.0090J 0.17J <0.46 0.95 <16 0.068 J 0.085J
2-Methylphenol 0.33 1,000 NA NA NA NA NA NA NA NA NA NA NA NA NA
3,3-Dichlorobenzidine -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA
4-Methylphenol 0.33 1,000 NA NA NA NA NA NA NA NA NA NA NA NA NA
4-Nitroaniline -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA
Acenaphthene 20 1,000 <0.33J NA 0.153J 0.082J <0.33 <0.33 <0.33 <0.42 0.24J 0.064J <16 <0.39 <0.38
Acenaphthylene 100 1,000 0.0090J NA 0.78J 0.32J 0.096J 0.014J 0.0040J <0.42 <0.46 0.37J <16 0.024J 0.026J
Anthracene 100 1,000 <0.33J NA 0.22J 0.084J 0.024J 0.0080J <0.33 <0.42 0.22J 0.034J <16 <0.39 <0.38
Benzo(a)anthracene 1 11 0.010J NA 045 <0.33 <0.33 0.0050J <0.33 0.45 0.093J <0.51 <16 <0.39 <0.38
Benzo(a)pyrene 0 11 0.012J NA 0.43J <0.33 <0.33 0.0040J <0.33 0.15J <0.46 <0.51 <16 <0.39 <0.38
Benzo(b)fluoranthene 1 11 0.015J NA 0.30J <0.33 <0.33 0.0050J <0.33 0.90 <0.46 <0.51 <16 <0.39 <0.38
Benzo(g,h,i)perylene 100 1,000 0.011J NA 0.23J <0.33 <0.33 <0.33 <0.33 0.47 <0.46 <0.51 <16 <0.39 <0.38
Benzo(k)fluoranthene 0.8 110 0.010J NA 0440 <0.33 <0.33 0.0040J <0.33 1.0 0.064J <0.51 <16 <0.39 <0.38
bis(2-Ethylhexyl)phthalate - - - - NA NA NA NA NA NA NA NA NA NA NA NA NA
Butylbenzylphthalate -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA
Carbazole - - - - NA NA NA NA NA NA NA NA NA NA NA NA NA
Chrysene 1 110 0.013J NA 0467 <0.33 <0.33 0.0060J <0.33 0.72 0.11J <0.51 <16 <0.39 <0.38
Dibenzo(a,h)anthracene 0.33 1.1 <0.33J NA 0.085J <0.33 <0.33 <0.33 <0.33 0.24J <0.46 <0.51 <1.6 <0.39 <0.38
Dibenzofuran 7 1,000 NA NA NA NA NA NA NA NA NA NA NA NA NA
Diethylphthalate - - - - NA NA NA NA NA NA NA NA NA NA NA NA NA
Di-n-Butylphthalate == == NA NA NA NA NA NA NA NA NA NA NA NA NA
Fluoranthene 100 1,000 <0.33J NA 0.91J <0.33 0.038J 0.015J <0.33 0.12J 0.35J <0.51 <1.6 <0.39 0.018J
Fluorene 30 1,000 <0.33J NA 0.60J 0.33J 0.041J 0.013J <0.33 <0.42 0.28J 0.34J <16 <0.39 0.023J
Indeno(1,2,3-cd)pyrene 0.5 11 0.011J NA 0.25J <0.33 <0.33 <0.33 <0.33 0.60 <0.46 <0.51 <1.6 <0.39 <0.38
Naphthalene 12 1,000 <0.33 NA 228 438B 108 0.15J8 0.034JB 0.76 <0.46 23 6.8 0.45 0.36J
Phenanthrene 100 1,000 <0.33J NA 0.703J 0.57J 0.081J 0.026J 0.0070J 0.11J <0.46 0.20J <1.6 0.032J 0.046J
Phenol 0.33 1,000 NA NA NA NA NA NA NA NA NA NA NA NA NA
Pyrene 100 1,000 0.0080J NA 0.733J <0.33 <0.33 0.0090J <0.33 0.082J 0.24J <0.51 <1.6 0.018J <0.38
Total PAHs == == 0.099J NA 33J 71 11J 0.29J 0.054J 581J 16J 437 6.8 0.59J 0.56 J
Total SVOCs 0 -- 0.099J NA 33J 71 113 0.29J 0.054J 58J 16J 4.3J 6.8 0.59J 0.56J
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TABLE 7

SOIL ANALYTICAL RESULTS FOR DETECTED VOCs, SVOCs, INORGANIC CONSTITUENTS, PCBs, AND PESTICIDES (ppm)

NATIONAL GRID

HIAWATHA BOULEVARD FORMER MGP
FEASIBILITY STUDY REPORT

Inorganics
Aluminum -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA
Antimony -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA
Arsenic 13 16 NA NA NA NA NA NA NA NA NA NA NA NA NA
Barium 350 10,000 NA NA NA NA NA NA NA NA NA NA NA NA NA
Beryllium 7.2 2,700 NA NA NA NA NA NA NA NA NA NA NA NA NA
Cadmium 25 60 NA NA NA NA NA NA NA NA NA NA NA NA NA
Calcium -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA
Chromium -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA
Cobalt -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA
Copper 50 10,000 NA NA NA NA NA NA NA NA NA NA NA NA NA
Cyanide 27 10,000 1.321J 36.5J 0.640 0.730 0.630 0.630 0.600 1.90 N <0.710 <0.760 N <0.510 N <0.460 N <0.510 N
Iron -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA
Lead 63 3,900 NA NA NA NA NA NA NA NA NA NA NA NA NA
Magnesium -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA
Manganese 1,600 10,000 NA NA NA NA NA NA NA NA NA NA NA NA NA
Mercury 0.18 57 NA NA NA NA NA NA NA NA NA NA NA NA NA
Nickel 30 10,000 NA NA NA NA NA NA NA NA NA NA NA NA NA
Potassium -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA
Selenium 3.9 6,800 NA NA NA NA NA NA NA NA NA NA NA NA NA
Silver 2 6,800 NA NA NA NA NA NA NA NA NA NA NA NA NA
Sodium - - - - NA NA NA NA NA NA NA NA NA NA NA NA NA
Thallium -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA
Vanadium - - - - NA NA NA NA NA NA NA NA NA NA NA NA NA
Zinc 109 10,000 NA NA NA NA NA NA NA NA NA NA NA NA NA
PCBs
Aroclor-1242 -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA
Aroclor-1248 - - - - NA NA NA NA NA NA NA NA NA NA NA NA NA
Aroclor-1254 -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA
Aroclor-1260 - - - - NA NA NA NA NA NA NA NA NA NA NA NA NA
Total PCBs - - - - NA NA NA NA NA NA NA NA NA NA NA NA NA
Pesticides
4,4-DDD 0.0033 180 NA NA NA NA NA NA NA NA NA NA NA NA NA
4,4-DDE 0.0033 120 NA NA NA NA NA NA NA NA NA NA NA NA NA
4,4-DDT 0.0033 94 NA NA NA NA NA NA NA NA NA NA NA NA NA
Aldrin 0.005 14 NA NA NA NA NA NA NA NA NA NA NA NA NA
Alpha-Chlordane 0.094 47 NA NA NA NA NA NA NA NA NA NA NA NA NA
Delta-BHC 0.04 1,000 NA NA NA NA NA NA NA NA NA NA NA NA NA
Dieldrin 0.005 2.8 NA NA NA NA NA NA NA NA NA NA NA NA NA
Endosulfan Il 24 920 NA NA NA NA NA NA NA NA NA NA NA NA NA
Endosulfan Sulfate 24 920 NA NA NA NA NA NA NA NA NA NA NA NA NA
Endrin 0.014 410 NA NA NA NA NA NA NA NA NA NA NA NA NA
Endrin Ketone == == NA NA NA NA NA NA NA NA NA NA NA NA NA
Gamma-Chlordane - - - - NA NA NA NA NA NA NA NA NA NA NA NA NA
Heptachlor 0.042 29 NA NA NA NA NA NA NA NA NA NA NA NA NA
Methoxychlor - - - - NA NA NA NA NA NA NA NA NA NA NA NA NA
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TABLE 7
SOIL ANALYTICAL RESULTS FOR DETECTED VOCs, SVOCs, INORGANIC CONSTITUENTS, PCBs, AND PESTICIDES (ppm)

NATIONAL GRID
HIAWATHA BOULEVARD FORMER MGP
FEASIBILITY STUDY REPORT

Volatile Organics
2-Butanone 0.12 1,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Acetone 0.05 1,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Benzene 0.06 89 <0.0069 <0.011J <0.0075 0.0019J 0.021J 0.067 0.0021J <0.0054 <0.011 <0.025 <2.2 0.068 0.0028 J <0.0052
Carbon Disulfide -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Chlorobenzene 11 1,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Chloroform 0.37 700 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Ethylbenzene 1 780 <0.0069 <0.011J 0.0027 J 0.0068 J 0.025J 0.033 <0.0057 <0.0054 0.16 0.29 <2.2 0.15 0.0020 J <0.0052
Methylene Chloride 0.05 1,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Styrene -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Tetrachloroethene 13 300 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Toluene 0.7 1,000 0.0017J <0.011J <0.0075 0.0028 J 0.031 0.023 0.0013J <0.0054 0.066 0.11 <2.2 0.30 0.0020 J 0.0015J
Xylenes (total) 0.26 1,000 <0.0069 <0.011J 0.0047J 0.016 0.16 0.18 0.0023J <0.0054 1.0 18 <22 16 0.010 0.0039J
Total BTEX -- -- 0.0017J <0.011 0.0074 J 0.028 J 0.24J 0.30 0.0057J <0.0054 12 2.2 <2.2 2.1 0.017J 0.0054 J
Total VOCs - - - - 0.0017 J <0.011 0.0074 J 0.028 J 0.24J 0.30 0.0057 J <0.0054 12 2.2 <2.2 2.1 0.017J 0.0054 J
Semivolatile Organics
2,4-Dimethylphenol -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA
2-Chloronaphthalene -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA
2-Methylnaphthalene -- -- 041J <0.71J <0.49 0.12J <1.0 0.028J <0.39 0.065J 18 0.83 16 E 0.50 0.32J <0.39
2-Methylphenol 0.33 1,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
3,3-Dichlorobenzidine -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA
4-Methylphenol 0.33 1,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
4-Nitroaniline -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Acenaphthene 20 1,000 0.12J <0.71J <0.49 <0.48 <1.0 <0.38 <0.39 <0.36 <0.70 0.082J 16 <0.38 0.029J <0.39
Acenaphthylene 100 1,000 <22 <0.71J <0.49 <0.48 <1.0 <0.38 <0.39 0.017J 0.41J 0.25J 11E 0.20J 0.17J <0.39
Anthracene 100 1,000 20J <0.71J 0.079J <0.48 <1.0 <0.38 <0.39 <0.36 0.34J 0.21J 58E 0.029J 0.086 J <0.39
Benzo(a)anthracene 1 11 7.6 <0.71J <0.49 0.029J <1.0 0.021J <0.39 <0.36 0.22J 0.34J 4.1E 0.033J 0.056 J <0.39
Benzo(a)pyrene 0 11 B <0.71J <0.49 <0.48 <1.0 <0.38 <0.39 <0.36 0.14J 0.38J 27 0.032J 0.0437J <0.39
Benzo(b)fluoranthene 1 11 6.4 <0.71J <0.49 <0.48 <1.0 <0.38 <0.39 <0.36 0.14J 0.33J 22 0.037J 0.040J <0.39
Benzo(g,h.i)perylene 100 1,000 26 <0.71J <0.49 <0.48 <1.0 <0.38 <0.39 <0.36 0.053J 0.31J 11 <0.38 0.027J <0.39
Benzo(k)fluoranthene 0.8 110 52 <0.71J <0.49 <0.48 <1.0 <0.38 <0.39 <0.36 0.13J 0.30J 26 0.023J 0.045J <0.39
bis(2-Ethylhexyl -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Butylbenzylphthalate -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Carbazole -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Chrysene 1 110 75 <0.71J <0.49 0.028J <1.0 0.023J <0.39 <0.36 0.24J 0.42J 33 0.026 J 0.046 J <0.39
Dibenzo(a,h)anthracene 0.33 1.1 0.93J <0.71J <0.49 <0.48 <1.0 <0.38 <0.39 <0.36 <0.70 0.10J 0.49 <0.38 <0.40 <0.39
Dibenzofuran 7 1,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Diethylphthalate -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Di-n-Butylphthalate -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Fluoranthene 100 1,000 14 0.048J 0.51 0.048J <1.0 0.045)J <0.39 <0.36 0.72 0.76 99E 0.051J 0.14J <0.39
Fluorene 30 1,000 022 <0.71J 0.043J 0.031J <1.0 <0.38 <0.39 <0.36 0.38J 0.24J 87E 0.042J 0.12J <0.39
Indeno(1,2,3-cd)pyrene 0.5 11 2.8 <0.71J <0.49 <0.48 <1.0 <0.38 <0.39 <0.36 0.051J 0.25J 1.3 <0.38 0.030J <0.39
Naphthalene 12 1,000 0.60J <0.71J 0.040J 021 6.5 18 0.098J 0.053J 49 23 45E 82E 28 0.037J
Phenanthrene 100 1,000 7.2 <0.71J 0.16J 0.074J <1.0 0.030J <0.39 <0.36 15 10 18E 0.092J 0.23J <0.39
Phenol 0.33 1,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Pyrene 100 1,000 13 0.038J 0.39J 0.048J <1.0 0.040J <0.39 <0.36 0.47J 0.70J 6.8 E 0.029J 0.091J <0.39
Total PAHs -- -- 76J 0.086J 12 0.59J 6.5 2.0J 0.098J 0.14J 12J 8.81J 100 9.3J 437 0.037J
Total SVOCs 0 -- 76J 0.086J 12 0.59J 6.5 20J 0.098J 0.14J 12 8.8J 100 9.3J 4.3J 0.037J
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TABLE 7
SOIL ANALYTICAL RESULTS FOR DETECTED VOCs, SVOCs, INORGANIC CONSTITUENTS, PCBs, AND PESTICIDES (ppm)

NATIONAL GRID
HIAWATHA BOULEVARD FORMER MGP
FEASIBILITY STUDY REPORT

Inorganics
Aluminum -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Antimony -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Arsenic 13 16 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Barium 350 10,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Beryllium 7.2 2,700 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Cadmium 25 60 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Calcium -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Chromium -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Cobalt -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Copper 50 10,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Cyanide 27 10,000 129 101 3.00 6.30 <0.530 <0.520 <0.490 <0.520 9.30 120 2.20 <0.580 <0.600 <0.520
Iron -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Lead 63 3,900 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Magnesium -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Manganese 1,600 10,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Mercury 0.18 57 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Nickel 30 10,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Potassium -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Selenium 3.9 6,800 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Silver 2 6,800 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Sodium -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Thallium -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Vanadium -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Zinc 109 10,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
PCBs
Aroclor-1242 -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Aroclor-1248 -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Aroclor-1254 -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Aroclor-1260 -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Total PCBs - - - - NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Pesticides
4,4'-DDD 0.0033 180 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
4,4'-DDE 0.0033 120 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
4,4'-DDT 0.0033 94 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Aldrin 0.005 14 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Alpha-Chlordane 0.094 47 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Delta-BHC 0.04 1,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dieldrin 0.005 28 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Endosulfan Il 24 920 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Endosulfan Sulfate 24 920 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Endrin 0.014 410 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Endrin Ketone -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Gamma-Chlordane -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Heptachlor 0.042 29 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Methoxychlor -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA
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TABLE 7
SOIL ANALYTICAL RESULTS FOR DETECTED VOCs, SVOCs, INORGANIC CONSTITUENTS, PCBs, AND PESTICIDES (ppm)

NATIONAL GRID
HIAWATHA BOULEVARD FORMER MGP
FEASIBILITY STUDY REPORT

Volatile Organics
2-Butanone 0.12 1,000 NA NA NA NA A NA NA NA NA NA NA NA NA NA
Acetone 0.05 1,000 NA NA NA NA A NA NA NA NA NA NA NA NA NA
Benzene 0.06 89 <0.0054 <0.013 0.0094 <0.014J <0.02810.013 J] <0.0062 <0.0061 <0.0060 0.0019J 0.0045J 0.24J 0.035 <0.0058 <0.0061
Carbon Disulfide -- -- NA NA NA NA A NA NA NA NA NA NA NA NA NA
Chlorobenzene 11 1,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Chloroform 0.37 700 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Ethylbenzene 1 780 <0.0054 0.0029 J 0.20 <0.014J 0.021 J [0.026] <0.0062 <0.0061 <0.0060 0.041 0.081 0.53J 0.13 <0.0058 <0.0061
Methylene Chloride 0.05 1,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Styrene -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Tetrachloroethene 13 300 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Toluene 0.7 1,000 0.0034J 0.0078 J 0.022 <0.014J 0.045 [0.080] 0.0017J <0.0061 0.0023 J <0.0086 0.033 24 0.082 <0.0058 0.0044J
Xylenes (total) 0.26 1,000 <0.0054 0.061 0.16 0.064J 0.2810.33] <0.0062 <0.0061 <0.0060 0.020 0.22 5.0 0.50 <0.0058 0.0081
Total BTEX -- -- 0.0034J 0.072J 0.39 0.064 J 0.35J[0.45 J] 0.0017J <0.0061 0.0023 J 0.063J 0.34J 8.2J] 0.75 <0.0058 0.013J
Total VOCs - - - - 0.0034 J 0.072J 0.39 0.064 J 0.35 J [0.45 J] 0.0017 J <0.0061 0.0023 J 0.063 J 0.34J 8.2J 0.75 <0.0058 0.013J
Semivolatile Organics
2,4-Dimethylphenol -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA
2-Chloronaphthalene -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA
2-Methylnaphthalene -- -- 0.19J 0.20J 0.84 25 0.73J[0.51J] 0.063J 0.10J 042 0.15J 0.95 5.7 29 0.074J 0.14J
2-Methylphenol 0.33 1,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
3,3-Dichlorobenzidine -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA
4-Methylphenol 0.33 1,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
4-Nitroaniline -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Acenaphthene 20 1,000 0493 4.0 0.323J 0.12J <2.0[<1.3] <0.41 <0.39 16J 0.053J 0.14J 0.52J 0.26J <0.38 <0.59
Acenaphthylene 100 1,000 <12 <0.82 0.31J 1.0J 0.26 J[0.18 J] 0.022J 0.061J 0.40J 0.066 J 0.43J 27 14J 0.028J 0.057J
Anthracene 100 1,000 15 2. 15 0.16J <2.0[0.089 JI 0.054J 0.040J .0 0.14J 0.071J 0.67 J 0.63J 0.032J 0.074J
Benzo(a)anthracene 1 11 4 . 0.79 0.34J <2.0[<1.3 <0.41 0.043J . 0.35J 021J <2.8 0.23J 0.019J 0.054J
Benzo(a)pyrene 0 11 il r 0.59J 0.33J <2.0[<1.3 <0.41 0.034J ! 0.39J 0.18J <2.8 0.17J <0.38 0.041J
Benzo(b)fluoranthene 1 11 .6 . 043 024 <2.0[<1.3 <0.41 0.032J . 0.32J 0.16J <2.8 0.13J <0.38 0.034J
Benzo(g,h,i)perylene 100 1,000 13 10 0.243J 0.16J <2.0[<1.3 <0.41 0.019J 5.7 0.29J 0.11J <2.8 <18 <0.38 <0.59
Benzo(k)fluoranthene 0.8 110 2.0 24 0.63J 0.34J <2.0[<1.3 <0.41 0.033J 11 0.42J 0.17J <2.8 0.18J <0.38 0.049J
bis(2-Ethylhexyl)phthalate -- - - NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Butylbenzylphthalate -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Carbazole -- - - NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Chrysene 1 110 2.3 23 0.73 0.29J <2.0[<1.3] <0.41 0.040J 9.7 0.41J 0.22J <2.8 0.20J <0.38 0.050J
Dibenzo(a,h)anthracene 0.33 1.1 0.39J 0.36J 0.11J <1.8 <2.0[<1.3] <0.41 <0.39 2.2 0.11J <0.94 <2.8 <1.8 <0.38 <0.59
Dibenzofuran 7 1,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Diethylphthalate -- - - NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Di-n-Butylphthalate -- == NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Fluoranthene 100 1,000 4.6 6.3 2.6 0.31J <2.0[<1.3 0.031J 0.094J 14 0.60 0.32J 0.55J 0.70J 0.047J 0.13J
Fluorene 30 1,000 0.64J 33 0.88 0.50J 0.16 J [<1.3] <0.41 0.052J 12 0.066 J 0.32J 18J 13J 0.048J 0.10J
Indeno(1,2,3-cd)pyrene 0.5 11 12 12 0.26J 0.18J <2.0[<1.3 <0.41 0.020J 5.7 0.27J 0.11J <2.8 0.085J <0.38 <0.59
Naphthalene 12 1,000 044 14 25 9.7 10[7.8] 0.52 0.80 0.77J 1.0 4.8 17 76 0.26 J 0.57J
Phenanthrene 100 1,000 52 12 3.9 0.48J 0.16 J [0.085 J] 0.051J 0.14J 10J 0.53J 0.25J 22 20J 0.11J 0.26J
Phenol 0.33 1,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Pyrene 100 1,000 3.9 4.6 22 0.18J <2.0[<1.3] 0.025J 0.074J 14 0.62 0.27J 0.36J 0417 0.038J 0.095J
Total PAHs -- == 30J 38J 19J 173 11J[8.7J] 0.77J 16J 110J 58J 8.7J 32J 181J 0.66 J 173
Total SVOCs 0 -- 30J 38J 19J 173 11J[8.7J] 0.773 16J 1103 58J 87J 32J 181J 0.66J 17
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TABLE 7
SOIL ANALYTICAL RESULTS FOR DETECTED VOCs, SVOCs, INORGANIC CONSTITUENTS, PCBs, AND PESTICIDES (ppm)

NATIONAL GRID
HIAWATHA BOULEVARD FORMER MGP
FEASIBILITY STUDY REPORT

Inorganics
Aluminum -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Antimony -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Arsenic 13 16 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Barium 350 10,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Beryllium 7.2 2,700 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Cadmium 25 60 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Calcium -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Chromium -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Cobalt -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Copper 50 10,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Cyanide 27 10,000 <0.490 N <0.580 N <0.710N 160N <0.560 N [<0.540]| <0.560 N <57.0 NR 9.50 22.2 128 <0.610 <0.560 <0.570 <0.810
Iron -- -- NA NA NA NA NA NA NA NA N