Page |1

Analysis of Brownfields Clean-up Alternatives
Former Racing Oil Service Station

City of Chicopee, Massachusetts

April 13, 2017

Introduction and Background

Site Location: Former Racing Oil Service Station
181 Center Street
Chicopee, MA 01013
Owner: City of Chicopee

Previous Uses of the Site: The former Racing Qil Service Station property consists of approximately 0.28
acres of land, originally developed during the 1920s. Former business names include Pride Convenience
and Republic Oil. Racing QOil is the most recent company to have operated the Site as a gasoline service
station. Site improvements consisted of a single-story kiosk, pump dispensers and a paved parking area.
According to Chicopee Fire Department records, three (3) 10,000-gallon gasoline underground storage
tanks (USTs) were installed on the property in 1974. These USTs were upgraded with cathodic protection
in December 1998 and ultimately removed in December 2004.

The City took ownership of the Site on December 14, 2011 through tax foreclosure, initiated on
November 19, 2009. Racing Oil is part of the City’s West End neighborhood and identified as a key
redevelopment property in the Chicopee West End Brownfields Area-Wide Plan (AWP) completed in
June 2012 with funding from an U.S. Environmental Protection Agency (U.S. EPA) Brownfields Area-
Wide Planning Pilot grant awarded to the Pioneer Valley Planning Commission (PVPC), the City’s project
partner.

Past Assessment Findings: Several releases of petroleum products have been reported to the
Massachusetts Department of Environmental Protection (MassDEP) since 1987. Gasoline-related
compounds have been detected in soil and groundwater samples collected from the former UST area and
from downgradient areas beyond the northwest border of the property. Contaminants of Concern (COCs)
include gasoline-related constituents such as benzene, toluene, ethylbenzene, xylenes (BTEX),
naphthalene, methyl tert-butyl ether (MtBE), volatile petroleum hydrocarbon (VPH) ranges as well as
metals in soil and groundwater. Changes in regulatory cleanup standards enacted in 2014 by MassDEP
increased acceptable levels of some compounds, including chromium and nickel, such that previously
detected metal concentrations on the Site are no longer considered to pose a significant risk and therefore,
do not require remediation.

Due to contaminant releases encountered at the Site during the 1980s and 1990s, several investigations
were undertaken. The following provides a summary of Release Tracking Numbers (RTNs) that have been
assigned by MassDEP to the Site since 1987:

- RTN 1-00044 was assigned in 1987 after a release of gasoline from a leaking UST impacted
soil and groundwater. A Class B-1 Response Action Outcome (RAO) was submitted to
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MassDEP in February 1997 for this release, indicating that the release no longer poses a
significant risk to human health or the environment.

- RTN 1-12664 was assigned in October 1998 after an operator discovered a 422-gallon
inventory discrepancy. Additionally, approximately six inches of light non-aqueous phase liquid
(LNAPL) was discovered in a monitoring well downgradient from the pump islands and volatile
organic compounds (VOCs) were detected above five milligrams per liter (mg/L) in @ monitoring
well located within 30 feet of aresidence.

- RTN 1-12892 was assigned in 1999 when a pressure drop detected in one of the product lines
represented a threat of release. Subsequent UST and product line testing failed to identify the
source of the pressure drop, as no leaks were detected.

- RTN 1-19116 was assigned in June 2013 following completion of a Targeted Brownfield
Assessment (TBA) at the Site, funded by Region 1 of the U.S. EPA. Reportable concentrations
of chromium, nickel and chloroform were detected in soils at the Site. The City complied with all
required MassDEP reporting requirements.

Prior to the TBA completed in May 2013 with support from Region 1 of the U.S. EPA, site characterization
efforts included installation of approximately 28 soil borings and 27 monitoring wells within and
downgradient to the Site. Soil sampling results detected the presence of BTEX, naphthalene, MtBE and
VPH. VPH concentrations (C9-C10 aromatics) were detected in soils above Massachusetts Contingency
Plan (MCP) Method 1 Standards for Category S-1/GW-2 and S-1/GW-3 soil.

Several rounds of groundwater sampling were completed as part of the initial characterization of the Site.
Gasoline-related contaminants were detected in groundwater samples above MCP Method 1 Standards for
Category GW-2 and GW-3 groundwater. The extent of the contaminant plume was delineated to extend
west below Center Street to Park Street. Prior to the TBA, the most recent groundwater data had been
collected during the summer of 2005.

Past Cleanup Activities: On December 9, 1998, 73.27 tons of gasoline-impacted soil were generated
during the underground storage tank (UST) system upgrade and removed from the Site under a Bill of
Lading (BOL). The excavation activities were approved by MassDEP under an Immediate Response
Action (IRA) for RTN 1-12664.

A Phase Ill Remedial Action Plan (RAP) and Phase IV Remedial Implementation Plan (RIP) were
submitted to MassDEP in 2003 recommending high vacuum extraction (HVE) and monitored natural
attenuation (MNA) as the Site remedy to address petroleum contamination in groundwater.

In November 2004, the Chicopee Fire Department reportedly ordered the Site owner to remove the three
(3) USTs present on-site and in December 2004, those tanks were removed.

In 2006, a Revised Phase lll/Phase IV was submitted to MassDEP by Racing Qil, LLC’s consultant. The
revised remedy included biosparging, monitored natural attenuation (MNA) and an Activity and Use
Limitation (AUL). It appears that this remedy was never implemented at the Site, since the MassDEP files
do not contain any further documentation of response actions. However, a series of financial inability
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applications are located in the MassDEP file for the Site.

In November 2006, an Administrative Consent Order was signed by MassDEP and the Site Owner
(Racing Oil, LLC) requiring the completion of additional response actions or the submittal of Financial
Inability (FI) status. The FI paperwork was submitted and approved by MassDEP in April 2007. The most
recent renewal of Racing Oil's Fl status expired in October 2013.

Project Goals: The former Racing Oil Service Station is a Brownfields property, identified and studied for
redevelopment as part of the City's West End Brownfields Area-Wide Planning (AWP).The City of
Chicopee in collaboration with PVPC was successful in securing funding through the EPA pilot Area-Wide
Planning Program and completed work with professional consultants in June 2012.

The West End Brownfields AWP seeks to reinvigorate and spark reinvestment in the West End by re-
branding the area as an attractive, green neighborhood where people can live, work, learn and play. An
overall market assessment identifies potential demand for industrial/commercial space and rental housing
units, while identifying niche market commercial uses as well as appropriate target markets for mill
building residences. Through realistic strategies and market-driven initiatives, this plan aims to return key
West End Brownfields to productive use over the next three (3) to five (5) years. The plan also addresses
limitations in the neighborhood's infrastructure and recommends public improvements that will facilitate
private property redevelopment in the West End.

The West End Vision, as defined by the AWP, calls for the creation of a distinctive, attractive, hip,
affordable and safe downtown neighborhood and is based on market findings, public input, existing
conditions and successful case studies of Brownfields redevelopment across the Commonwealth. Noted
as part of the plan, the revitalization of older urban centers should encompass a scale and development
type that is distinctive from residential and commercial spaces available in suburban and rural locations
within the area's larger geographic region. Older urban centers appeal to businesses and residents who
desire an environment that offers distinctive buildings and spaces, walkable streets, density and amenities
that cannot be replicated in other city neighborhoods or suburban areas, all qualities the West End exhibits.

Based on this Vision, the project team developed concepts for the West End that focused on five primary
areas: Mill properties, Delta Park/former Hampden Steam Plant, the Riverfront, Residential and the
Gateway. Focusing efforts on these key areas will have significant synergistic effects on the
redevelopment potential of other properties in the West End.

The Racing Oil Property is most closely associated with the Gateway Area - located just a few parcels
away from the boundary of the Gateway. The property is defined in the AWP plan as an 'infill' site with
potential reuse for small office, retail space or an electric car charging station/related transportation use or
greenspace in support of the Gateway's reuse strategies, as the neighborhood's market demands shift
with redevelopment of the larger priority areas. While these priority areas are tackled, the AWP suggests
short term improvements to these infill sites including assessment, completion of any required cleanup
activities and improving the aesthetics and marketability of these sites to showcase the City's commitment
to redevelopment. This land banking strategy will provide a visible City commitment to the property until
the market provides an appropriate redevelopment demand to move forward with the recommended
reuse strategy.
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Summary of Targeted Brownfields Assessment, May 2013: Nobis Engineering, Inc. completed Targeted
Brownfields Assessment efforts at the Racing Oil property for the U.S. EPA under Contract No. EP-S1-06-
03, Task Order No. 0082-SI-BZ-0010. The TBA'’s objective was to fill data gaps associated with historic
environmental assessment activities conducted at the Site and to assess the current extent of soil and
groundwater contamination. Soil and groundwater sampling data collected during the TBA were compared
to Massachusetts Contingency Plan (MCP) criteria to evaluate the nature and extent of contamination and
to estimate potential risks associated with contaminated environmental media. TBA investigation activities
and reporting were conducted in accordance with a U.S. EPA approved Field Task Work Plan/Quality
Assurance Project Plan (FTWP/QAPPA) prepared by Nobis on November 29, 2012 and approved by U.S.
EPA on December 14, 2012.

Nobis conducted TBA field activities in January and April 2013. Soil boring advancement, soil sampling
and monitoring well installation were completed on January 22 & 23, 2013. A monitoring well inventory,
well development, groundwater level measurements, groundwater sample collection and monitoring well
elevation survey were conducted between April 8 & 11, 2013.

Historical releases of petroleum hydrocarbons occurring because of former Site operations have resulted in
soil and groundwater contamination at levels that could pose a risk to human health and the environment.
The primary source of contamination is believed to be within the former UST area, where historical releases
of gasoline reportedly occurred. Soil sampling data and field screening information collected during the TBA
identified a zone of contaminated soil within the former UST area that appears to be residual contamination
from historical releases from the tanks. This zone of contaminated soil extends vertically from the bottom of
the backfill material placed after tank removal to the top of a silt layer that is encountered at approximately
eight (8) feet below ground surface (bgs) in the east (upgradient) portion of the Site to approximately 16
feet bgs in the west (downgradient) portion of the Site. The horizontal extent of soil contamination appears
to extend from the easternmost UST and the former concrete pad toward the west and northwest property
boundaries (paved parking area and Center Street, respectively). The total estimated volume of
contaminated soil present in this area is 800 cubic yards (1,200 tons).

Petroleum constituents released to the environment in the UST area migrated downward to the water table
and dissolved into Site groundwater. Dissolved contaminants subsequently migrated horizontally with the
flow of groundwater to create a contaminant plume extending to the northwest across Center Street. The
horizontal extent of C5-C8 aliphatics contamination in groundwater exceeding MCP Method 1 GW-2 risk
assessment standards extends from the former UST area to the northwest approximately 250 feet past the
northwest wall of the commercial building at 178 Center Street and is approximately 125 feet wide. A
portion of the volatile petroleum hydrocarbon (VPH) plume extends beneath the commercial building
located at 178 Center Street.

The following is a summary of the comparison of analytical data collected during the TBA (by Nobis in
2013) to MCP Method 1 risk assessment standards:

- Fuel-related compounds detected above Method 1 S-1/GW-2/GW-3 standards in soil samples
included C5-C8 aliphatics, C9-C10 aromatics, C9-C18 aliphatics and chloroform. These
exceedances of MCP Method 1 risk assessment standards for fuel related compounds in soil
were limited to soil samples collected from soil borings advanced within the former UST area.
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- The heavy metals chromium and nickel were detected above Method 1 S-1/GW-3 risk
assessment standards in soil samples collected from the former UST area and from borings
advanced by Nobis in 2013 in the downgradient plume area. These metals were also
detected above Reportable Concentrations for Category RCS-1 Soil, which represented a
new 120-day release condition that was reported to MassDEP (RTN 1-19116) by the City
on June 12, 2013. These metals are not believed to be associated with the release of
gasoline that occurred at the Site. Moreover, changes in regulatory cleanup standards
enacted in 2014 by MassDEP increased acceptable levels of some compounds, including
chromium and nickel, such that previously detected metals concentrations on the Site are
no longer considered to pose a significant risk and, therefore, do not require remediation

- Groundwater contaminants detected above Method 1 GW-2/GW-3 standards include C5-
C8 aliphatics, C9-C12 aliphatics and total xylenes. Method 1 standards were exceeded in
groundwater samples collected from MW-SA-1, CEA-4 and MW-A.

Based on the environmental data collected by Nobis in 2013 during the TBA and by Tighe & Bond in
2016, a comparison to current MCP Method 1 risk assessment standards, and considering a preliminary
method 3 Risk Characterization conducted by Tighe & Bond, soil remediation is necessary to reduce
contaminant levels so that a Condition of No Significant Risk can be achieved.

Summary of Additional Assessment, 2016 Tighe & Bond was retained by the City to provide additional
environmental consulting services for the project, including the collection of additional assessment data to
update and expand understanding of current site environmental conditions and to prepare an updated
ABCA and construction bidding documents to refine and implement the selected remediation approach for
the property. Tighe & Bond completed the additional data collection in October and November 2016, which
included the following actions:

- Installation of two new soil borings/monitoring wells, TB-1-16, TB-2-16, in the southwest
corner of the property;

- Installation of two (2) borings and collection of soil samples within the former tank grave,
DISP-1, DISP- 2;

- Replacement of damaged groundwater monitoring well CEA-1 with CEA-1R;

- Collection and analyses of groundwater samples from nine (9) monitoring wells;

- Conduction of a ground penetrating radar (GPR) survey of the property; and

- Installation of two (2) soil gas points through the slab of the building located at 178 Center
Street and collection/analysis of soil gas samples from those points.

Tighe & Bond investigation activities were conducted in accordance with a U.S. EPA approved Site-
Specific Quality Assurance Project Plan (SSQAPP) approved by U.S. EPA on September 14, 2016. The
details of Tighe & Bond's findings are provided below.

Soil Sample Results
Two (2) soil samples were collected for analysis at each of the borings TB-1-16 and TB-2-16.
Samples were selected for base laboratory analysis based on field screening and visual observations
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and were analyzed at ConTest Environmental Laboratory of East Longmeadow, Massachusetts
(ConTest) for extractable and volatile petroleum hydrocarbons (EPH/VPH). All sampling locations are
indicated on the plan included in Appendix A. Analytical results are summarized on Table 1 included
in Appendix B. As indicated on the table, no exceedances of Method 1 cleanup standards were
detected in these samples, confirming the southern extent of contamination previously identified by
Nobis Engineering.

The two disposal samples (DISP), were composited into one (1) sample. Sample results are
summarized in Table 2, which indicate slightly elevated concentrations of gasoline components, but
not at levels that exceed Method 1 standards.

Groundwater Sample Results

Groundwater samples were collected from nine (9) monitoring wells located on the 181 Center Street
property and across the street at the 178 Center Street property. Groundwater analyses were
conducted by ConTest. Results are summarized on Table 4 in Appendix B. Those data indicate
exceedances of GW-2 groundwater standards on the 181 Center Street property near the street line, in
MW-CEA-1R and MW-SA-1; however; contaminant concentrations in groundwater in wells located on
the 178 Center Street property do not exceed the applicable GW-2 cleanup standards, thus indicating
that a groundwater to indoor air pathway at 178 Center Street is unlikely.

Soil Gas Sampling Results

Tighe & Bond installed two (2) soil vapor sample points through the slab of the 178 Center Street
building to facilitate the collection of soil gas samples on August 31, 2016. Samples were analyzed for
air petroleum hydrocarbons (APH). APH results are summarized on Table 3 (Appendix B) and
compared to residential and commercial screening values developed by MassDEP.

As indicated on the table, low levels of some gasoline constituents were detected in the two (2)

soil vapor samples, but at levels significantly lower than what MassDEP considers a potential risk

to indoor air.

Ground Penetrating Radar Survey

Tighe & Bond conducted a ground penetrating radar (GPR) survey of the property to determine if
additional underground storage tanks (USTs) were present on the property. Tighe & Bond had visually
identified a fill pipe and cap protruding from the ground toward the southeast corner of the property,
which was suspected of being associated with a previously unidentified waste oil UST. The GPR
survey confirmed the presence of a subsurface anomaly, indicative of a UST with an estimated size of
approximately 1,000 gallons. The approximate location of the UST is depicted on the Site Plan in
Appendix A.

Site Remediation Approach

Previous assessment and remediation evaluation options were detailed by Nobis Engineering in
the TBA report from May 2013 (described above), which identified three (3) feasible options for
remediating site contaminants:

- Monitored Natural Attenuation (MNA);
- Soil excavation with offsite disposal and MNA; and
- Soil excavation with offsite disposal and in situ groundwater treatment.
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The recent 2016 data collection efforts indicate that groundwater contamination levels on the west side
of Center Street do not exceed applicable MCP GW-2 cleanup standards. Sub-slab soil vapor analytical
data confirmed vapor intrusion into the 178 Center Street building is not occurring at levels that would
constitute a risk, as defined by MassDEP in the MCP. Consequently, in situ groundwater
remediation at the Site is no longer necessary to achieve a condition of No Significant Risk.

Nobis concluded that soil excavation with offsite disposal is an effective method by which to achieve a
Permanent Solution, as defined in the MCP. Removal of portions of residual source soils will overtime
lead to an improvement in groundwater quality to levels achieving No Significant Risk. Monitoring of on-
site groundwater wells, in particular wells SA-1 and CEA-1R, could be performed to document this
improvement. Alternatively, a Permanent Solution with Conditions - as defined and made
available in the 2014 MCP regulatory revisions - could be applied to the Site to address
potential exposure pathways (groundwater to indoor air) associated with residual groundwater
contamination in the areas of these two (2) wells should a building be constructed on the

property.

Nobis developed a Proposed Remediation Area plan that they identified an excavation area measuring
approximately 55 feet by 60 feet. The data indicate that the top eight (8) feet of fill material in that area
is clean and can be segregated and reused as backfill. Nobis developed cost estimates for the
excavation and offsite disposal of 1,200 tons of contaminated soil and follow-up groundwater
monitoring. The 2016 analytical data indicates that a smaller, focused excavation of the most
contaminated source soils identified by Nobis (B5) may leave S-1 soil exceedances in place adjacent to
the sidewalk, Nobis samples B1, B2, B3 (see Appendix C for a copy of Nobis Table 4 2013 soil data).

Tighe & Bond has conducted a preliminary Method 3 Risk Characterization of residual soil
concentrations assuming the Nobis B-5 soils were removed. Tighe & Bond developed exposure point
concentrations (EPC) using the remaining 2013 Nobis soil data and conducted a Method 3 Short Form
risk evaluation for four (4) exposure receptor scenarios: residential, construction worker, park visitor
and trespasser. In each case, the resultant Hazard Index (Hl) is less than the significant risk threshold
of 1.0. Based on the results of this preliminary Method 3 evaluation, it appears that a Condlition of No
Significant Risk for soils can be achieved for all exposure scenarios using this focused
excavation approach. Copies of the Method 3 Short Form summary tables are included in Appendix
D.

Applicable Requlations and Cleanup

Cleanup Oversight Responsibility: The Commonwealth requires property owners to hire a Licensed
Site Professional (LSP) if cleanup activities are deemed necessary. As defined by the Commonwealth,
the LSP “ensures that actions taken to address contaminated property comply with Massachusetts
regulations and protect public health, safety, welfare and the environment.” In Massachusetts, LSPs are
licensed by the Commonwealth Board of Registration of Hazardous Waste Site Cleanup Professionals.

Following a public procurement process, the City has contracted with Tighe & Bond for Licensed Site
Professional (LSP) Services for the Racing Qil related to oversight, assessment and cleanup of
petroleum contamination. The environmental regulation governing cleanup of the Site is the
Massachusetts Contingency Plan (MCP). Cleanup Contractors needed to perform the proposed
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cleanup project will be retained following all federal (40 CFR 31.36) and state public procurement
guidelines. Tighe & Bond will be assisting the City in the preparation of public procurement documents
for cleanup contractor services related to the soil remediation at the Racing Mart site.

Laws & Regulations Applicable to the Cleanup: The MCP, 310 COR 40.0000, is the state regulation
that governs the cleanup of petroleum constituents that are released to the environment. In addition to
these regulations, MassDEP has developed numerous guidance documents and policies that govern
the manner in which the presence of contaminated environmental media are determined and the
manner in which they are removed, handled and disposed. Such regulations are very prescriptive and
close adherence to the requirements is required, except in unusual circumstances when site-specific
requirements are waived by state regulators. In this case, the LSP has jurisdiction over most activities
involving the assessment and remediation of contaminated soil and groundwater, with MassDEP
providing an oversight role.

There are numerous policy and guidance documents that also regulate the assessment and
remediation of contaminated environmental media. The following is a summary of guidance documents
published by MassDEP with a specific focus on the assessment and remediation of sites contaminated
with petroleum constituents as well as disposal sites located in urban areas:

- MassDEP WSC-02-411 Characterizing Risks Posed by Petroleum Contaminated
Sites: Implementation of the MADEP VVH/EPH Approach;

- MassDEP WSC-94-400 Interim Remediation Waste Management Policy for
Petroleum Contaminated Soils;

- MassDEP Updated Petroleum Hydrocarbon Fraction Toxicity Values for the
VPH/EPH/APH Methodology (2004);

- MassDEP Technical Update: Background Levels of Polycyclic Aromatic Hydrocarbons and
Metals in Soil

Evaluation of Clean-up Alternatives

As part of the TBA process, Nobis Engineering evaluated potential cleanup alternatives based on
contaminant sources and groundwater plume extents delineated during the TBA and in previous
investigations. Nobis focused this evaluation on potential cleanup alternatives that:

1. are likely to achieve a level of No Significant Risk (NSR) at the Site and enable the
achievement of an MCP Permanent Solution;

2. address MCP requirements regarding source elimination/control and restoration to background;
and

3. appeared to be technically and economically feasible.

Tighe & Bond evaluated the 2013 Nobis data in conjunction with the 2016 data to amend the site
remediation approach to reflect current site conditions indicating reduced offsite impacts to
groundwater, a lack of offsite soil vapor to indoor air exposure pathways, changes to MCP regulatory
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standards implemented in 2014 subsequent to the Nobis investigation and the results of a preliminary
Method 3 risk characterization, which show that a condition of no significant risk can be achieved by
focusing on removal of the most highly contaminated source soils while leaving some contaminated
soils inplace.

Clean-up Alternative A — Monitored Natural Attenuation

This option would consist solely of continued groundwater monitoring to evaluate concentration
trends throughout the plume until contaminant levels were reduced to cleanup goals through natural
processes. This option would include no active remediation of soil or groundwater.

Effectiveness: Based on a review of historical groundwater sampling data from the contaminant
plume, this option would not likely be effective and would not achieve a Permanent Solution within a
reasonable timeframe. Contaminant concentrations in monitoring wells throughout the plume area have
remained high since the mid-1990s, with no discernible downward trend, which suggested that
subsurface conditions in the plume area were not amenable to natural degradation of petroleum
constituents or that petroleum constituents are leaching from contaminated soils into the groundwater
at a rate that is equal to or greater than the rate of natural degradation. This alternative would also not
address potential risks associated with soil contamination.

Tighe & Bond’s 2016 data indicate that groundwater contamination still exists on the Racing Oil
property in wells CEA-1 and MW-SA-1 near the sidewalk/street line and likely beneath the footprint of
the paved Center Street roadway, at levels that exceed GW-2 cleanup standards. Groundwater results
from samples collected from wells on the west side showed significantly lower contamination levels, all
of which were below the applicable MCP GW-2 and GW-3 groundwater cleanup standards. This option
could ultimately achieve GW-2 cleanup levels in the CEA-1, SA-1 areas but will extend the timeframe
by which those cleanup levels are achieved.

Implementability: This option would be implementable using readily available resources and
traditional environmental sampling and analytical methods.

Impacts from Regional Climate Change Projections: The Northeast region is projected to see
increased temperatures in addition to increase in the magnitude and frequency of heavy precipitation
events should changes to regional climate characteristics continue. An increase in heavy precipitation
events increases the potential of flooding. The impact to Monitored Natural Attenuation would be
minimal in nature, as the groundwater vadose zone naturally increases and decreases based on
weather patterns and precipitation events. Groundwater would continue to respond as such even under
increased magnitude and frequency. The potential for flooding is also minimal as the Site is not located
within or near any identified flood zones within the City.

Clean-up Alternative B - Focused Soil Excavation & Offsite Disposal with Monitored
Natural Attenuation

This option would include the excavation and off-site disposal of contaminated soil from the former
UST area, focused around the area of Nobis sample B5 and monitored natural attenuation for the
groundwater plume. Alternative B would include the following activities:

- Excavation and off-site disposal of six-hundred (600) tons of contaminated soil;
- Dewatering of the excavation area and on-site treatment of contaminated groundwater;
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Collection of post-excavation soil samples for laboratory analysis;

Backfilling of the excavation area with cleansoil;

Preparation of a Final method 3 risk characterization using post excavation soil results; and
Long-term monitoring of groundwater.

Effectiveness: Excavation and off-site disposal of contaminated soil would be an effective and
permanent measure to eliminate potential future exposure to contamination and reduce source soils
contributing to Site groundwater contamination. Post-excavation confirmatory soil sampling would be
performed to verify achievement of cleanup goals and to support future evaluations of risk. The removal
of the most highly contaminated soil in the former UST area would also minimize further leaching of
contaminants into the groundwater, accelerating the progress of groundwater cleanup in the MW CEA-1
and MW SA-1 areas.

The effectiveness of soil excavation may be limited by the Site’s physical boundaries. Elevated levels
of petroleum contamination are present along the northern Site boundary; therefore, soil contamination
may extend beneath Center Street. Nobis and Tighe & Bond have assumed that excavation of soils
beneath Center Street and adjacent to the sidewalk is not feasible; therefore, it is possible that some
contaminated soil would remain after completion of excavation activities. Tighe & Bond’s preliminary
Method 3 risk characterization indicates that a condition of No Significant Risk can be achieved while
leaving these soils in place.

After removal of the primary source of contamination to the groundwater (i.e. the most highly
contaminated soils in the former B5 UST area), monitored natural attenuation may be an effective
strategy for achievement of a Permanent Solution for groundwater. Petroleum hydrocarbons tend to be
amenable to degradation through natural physical, chemical and biological processes. Without a
continuing source of contamination leaching into the groundwater, concentration levels may
permanently decrease to acceptable levels without any active treatment. Additionally, changes to the
MCP regulations promulgated in 2014 now allow for the filing of a Permanent Solution with Conditions
to address the potential for a groundwater to indoor air vapor intrusion pathway should construction of
a building be planned for areas of the Racing Oil property with residual groundwater contamination
exceeding GW-2 standards. In such cases, new building construction may require installation of a
vapor mitigation system.

Implementability: This option would involve the removal and disposal of the accessible, most
significantly contaminated source soils within the former UST area, centered on Nobis sample B5.
While the geography and hydrogeology of the Site would create some technical challenges, this option
would be implementable using traditional excavation methods and engineering controls. Removal of
soils would be made more complex (and costly) because the limits of contaminated soil extend
vertically to below the water table. This would necessitate dewatering of the excavation area to enable
excavation of dry soils. Groundwater that is pumped from the excavation would then need to be treated
prior to ultimate disposal, either on or offsite.

Monitored natural attenuation would consist of periodic monitoring of groundwater to evaluate temporal
variations in contaminant concentrations and geochemical conditions in the aquifer. Typically,
monitoring would commence on a quarterly schedule for two (2) or three (3) years, or until such time
that the average contaminant concentrations in each of the wells, calculated over four (4) consecutive
rounds of sampling, is less than GW-2 standards, at which time a PSS with Conditions could be
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upgraded to a PSS without conditions.

Additional monitoring wells could be added to the existing well network, after soil removal, to gain an
updated understanding of concentration trends throughout the plume area. All of these measures would
be readily implementable using traditional environmental sampling and analytical methods.

Impacts from Regional Climate Change Projections: The Northeast region is projected to see
increased temperatures in addition to increase in the magnitude and frequency of heavy precipitation
events should changes to regional climate characteristics continue. An increase in heavy precipitation
events increases the potential of flooding. The impact to Soil Excavation & Off-Site Disposal with
Monitored Natural Attenuation would be minimal in nature, as the groundwater vadose zone naturally
increases and decreased based on weather patterns and precipitation events. Groundwater would
continue to respond as such even under increased magnitude and frequency. The potential for flooding
is also minimal as the Site is not located within or near any identified flood zones within the City.

Clean-up Alternative C - Soil Excavation & Off-Site Disposal with In Situ Groundwater
Remediation Nobis evaluated this option in the 2013 TBA report. As described therein, this option
would include the excavation and offsite disposal of contaminated soil from the former UST area and
include active in-situ treatment of the groundwater instead of monitored natural attenuation. In situ
treatment typically involves advancement of soil borings within the contaminant plume area for the
purpose of injecting treatment reagents;

- Injection of treatment reagents into the subsurface to promote in situ chemical oxidation
(ISCO) or in situ bioremediation (ISB); and
- Post-injection monitoring of groundwater to evaluate progress toward cleanup.

Tighe & Bond’s 2016 assessment data indicate that groundwater contaminant concentrations on the
west side of Center Street are now at levels below applicable MCP GW-2 standards. Additionally,
sub-slab soil gas sampling conducted by Tighe & Bond at the 178 Center Street building indicates
that a vapor intrusion pathway does not exist. Furthermore, 2014 revisions to the MCP allow the filing
of a Permanent Solution with Conditions, to achieve regulatory closure, as a means of addressing
residual groundwater contamination on the Racing Oil property. Consequently, in-situ treatment of
groundwater is no longer considered necessary and has, thus, been removed from further
consideration as a cleanup alternative.

Effectiveness: As discussed above, consequently, in-situ treatment of groundwater is no longer
considered necessary and has, thus, been removed from further consideration as a cleanup alternative.

Implementability: As discussed above, consequently, in-situ treatment of groundwater is no longer
considered necessary and has, thus, been removed from further consideration as a cleanup
alternative.

Impacts from Regional Climate Change Projections: The Northeast region is projected to see
increased temperatures in addition to increase in the magnitude and frequency of heavy precipitation
events should changes to regional climate characteristics continue. An increase in heavy precipitation
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events increases the potential of flooding. The impact to Soil Excavation & Off-Site Disposal with in situ
groundwater remediation would be minimal in nature, as the groundwater vadose zone naturally
increases and decreased based on weather patterns and precipitation events. Groundwater would
continue to respond as such even under increased magnitude and frequency. The potential for flooding
is also minimal as the Site is not located within or near any identified flood zones within the City.

Cost Estimates for Each Alternative

Clean-up Alternative A - Monitored Natural Attenuation

There would be no initial capital costs to implement this option. Annual groundwater monitoring
costs would be approximately $47,000 for quarterly sampling. Sampling would continue until such time
that average contaminant concentrations, in each well, over four (4) consecutive quarterly sampling
rounds are less that the GW-2 MCP cleanup standards.

Clean-up Alternative B - Focused Soil Excavation & Off-Site Disposal

The estimated capital costs for this alternative would be approximately $180,000. Capital costs would
include equipment, labor and material costs required to excavate, segregate, transport and dispose of
contaminated soil within the former UST area centered on sample B5; collect soil samples to
characterize post-excavation soil concentrations; dewater the excavation during soil removal
operations; and backfill the excavation with clean fill. Annual monitoring costs for this option could be
approximately

$47,000 for quarterly sampling if all existing groundwater monitoring wells are sampled. Under this
cleanup option, groundwater monitoring would continue until average contaminant concentrations are
reduced to acceptable levels (less than the MCP GW-2 cleanup standards, due to natural processes
and the removal of the most highly contaminated residual source soils in the vicinity of B5. Depending
upon the anticipated end use of the remediated Racing Oil property, a Permanent Solution with
Conditions could be filed for the property to achieve MCP regulatory closure and forego the
expenditures associated with groundwater monitoring. Conducting the groundwater monitoring post soil
removal would document achievement of

GW-2 cleanup levels and eliminate a potential impediment to marketing the property.

Clean-up Alternative C - Soil Excavation & Off-Site Disposal with In Situ Groundwater
Remediation

As discussed above, consequently, in-situ treatment of groundwater is no longer considered
necessary and has, thus, been removed from further consideration as a cleanup alternative.

Recommended Clean-up Alternative:

Tighe & Bond evaluated two (2) cleanup alternatives for achieving Site closure at the Racing Oil
property: monitored natural attenuation (MNA) and soil excavation with offsite disposal. Both options are
available to address the health and safety concerns at the Site. Focused excavation scored higher than
MNA in the comparative analysis included in Table E-1, provided in Appendix E and, thus, is the
preferred option. The MNA remedial option would not likely be effective in reducing contaminant
concentrations to levels that are needed to achieve a Permanent Solution within a reasonable
timeframe. However, excavating soils from the area of greatest impact (B5 vicinity), based on the 2013
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and 2016 data and a recent Method 3 risk characterization utilizing those data sets will likely achieve a
condition of No Significant Risk, thereby achieving a Permanent Solution. A summary of applicable
regulations for the project is included in Table E-2 - Applicable, Relevant, and Appropriate Requirements
(ARARSs), included in Appendix E.

To summarize the recommended alternative: based on a review of the 2013 Nobis data and the 2016
data collected by Tighe & Bond, it is recommended that the following revised Brownfields Cleanup
approach be implemented at the Racing Mart site:
- Removal and offsite disposal of the 1,000 gallonUST;
- Removal and disposal, if applicable, of contaminated soils associated with the 1,000 gallon UST;
- Segregation of clean soils (0’ to 8’) followed by a contaminated soil excavation area focused
around 2013 Nobis sample B5, totaling approximately 600 tons of excavation and off-site
disposal;
- Backfilling and compacting with segregated clean onsite soils and clean offsite soils as needed;
- Preparation of a Permanent Solution Statement with Conditions (unless quarterly monitoring of
groundwater demonstrates that contaminants are less than GW-2 standards, in which case a

PSS without conditions would apply): and

- Follow-up groundwater monitoring of monitoring wells if a permanent Solution without
Conditions is desired.
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TABLE 2

Soil Disposal Analytical Results

181 Center Street, Chicopee

Sample ID Reportable MCP Method 1 Standards Disp-1
Depth (feet) Concentrations S-1 S-2 10-16
Date RCS-1 RCS-2 GW-2 GW-3 GW-2 GW-3 10/12/2016
VOCs (mg/kg)'

n-Butylbenzene NA NA NS NS NS NS 7.1
sec-Butylbenzene NA NA NS NS NS NS 2.2
Isopropylbenzene 1,000 10,000 NS NS NS NS 0.9
p-Isopropyltoluene NA NA NS NS NS NS 1.4
n-propylbenzene 100 1,000 NS NS NS NS 6.5
1,2,4-Trimethylbenzene 1,000 10,000 NS NS NS NS 31
1,3,5-Trimethylbenzene 10 100 NS NS NS NS 16
pH NA NA NA NA NA NA 8.1
Reactivite Sulfide NA NA NA NA NA NA <20
Reactive Cyanide NA NA NA NA NA NA <4.0
Flashpoint NA NA NA NA NA NA <212°F
TOC NA NA NA NA NA NA 1330
TPH (mg/kg)

Co-Css 1,000 3,000 1000 1000 3000 3000 260
RCRA 8 Metals (mg/kg)

Arsenic 20 20 20 20 20 20 <4.5
Barium 1,000 3,000 1000 1000 3000 3000 110
Cadmium 70 100 70 70 100 100 <0.45
Chromium 100 200 100 100 200 200 23
Lead 200 600 200 200 600 600 11
Mercury 20 30 20 20 30 30 <0.048
Selenium 400 700 400 400 700 700 <9.0
Silver 100 200 100 100 200 200 <0.90
PCBs (mg/kg)

Aroclor-1016 1 4 1 1 4 4 <0.19
Aroclor-1221 1 4 1 1 4 4 <0.19
Aroclor-1232 1 4 1 1 4 4 <0.19
Aroclor-1242 1 4 1 1 4 4 <0.19
Aroclor-1248 1 4 1 1 4 4 <0.19
Aroclor-1254 1 4 1 1 4 4 <0.19
Aroclor-1260 1 4 1 1 4 4 <0.19
Aroclor-1262 1 4 1 1 4 4 <0.19
Aroclor-1268 1 4 1 1 4 4 <0.19

NA - Not analyzed or not applicable

NS - No standard has been developed

Boxed values indicate exceedance of Applicable Method 1 or RCS-1/2 Standard

1 - VOCs analyzed via low level 8260 analysis - only positive detections tabulated

Disp-1 is a composite sample



1-96S a|dwes jo a3edi|dnp e sl dNd-9S
cWw/Brl ur usAIb synsay

9|qedljddy 10N - VN

san|eA bulusauos seo [10S - AS

L T9 S 000'ST 008'% soneydily 212-6D
617> 67> 61> 00T'E 00L soijewoly 012-6D
06T 96 0ST 000°€Z 00T'% soneydily 823-5D
91> 91> S 1> 002’9 00%'T aud|Ax-0
92 ve L2 002’9 00t'T dudlAx -d g w
81> 81> 81> 061 44 ausjeyiyden
TV g€ o'v 000°0TE 008’¢€ auanjoL
1> P 1> 1> 000°06T 004t (291W) 12u33 1AIng-133 |AYBIW
91> 91> 91> 00029 0¢s auazuaqlAylg

€8°0> €8°0> €8°0> VN VN auaipeing-¢’t
1> 1> 1> 0LL 09T auazuag
(HdV) suoqJed04pAH wnajoJlad aseyd-ay

cw/br cw/br cw/br cw/br cw/br suun
9T0Z/€T/0T 9T0Z/ET/0T 9T0Z/€T/0T AS [BLISNPU] S renUsPISOY pPa129]10D a1ed
Z2-9s dna-os T-9S /leriawwo) ’ ’ ai ejdwes
#992T-T NLY

19941S J491UL™)D 84T

91IS |10 bBuipey Jawlo4

sy nsay |ed3Ajeuy sen [0S
€ 31gavl



*s3eq uoisnyip aAlssed Suisn pa129)|0d a4am sajdwes Sululewal ayl
‘A3ojopoyisw mo|ymoT d3 Agq pa129)|02 asam MD-dng pue T-yS-MIA sa|dwes

T-VS-MW Jo arealdnp e si mo-dng

plepueis T poyia\ a|qealjddy Jo 8ouepaadxa ayedlpul sanjeA paxog
‘umoys ywi| Buniodas A1oyeloge| anoge palosiap Jou Sem dlkfeue saredlpul >

000°S 000°€ X2 69 0T> SL €¢ 9 01> 01> 01> 01> BUBIAX-0
000‘S 000°€ oovlL 00zz 0> 06v 0sz 08. 0> 9z 0> 0> sauajAx-dw
000°0% 000°0S oT> oT> 071> 0¢ L' 12 01> 01> 01> 01> auanjoL
00002 00. oyl oLl 0'g> 14 1€ 0Ll 0g> 6'S 0> 0g> auafeypyden
000'05 000'05 0T> 01> 01> 9 (4] 4} 01> 8y 01> 01> (39.LIN) 18yse 1Kng-Lar-iAyeiN
000'S 000°02 ole 00S 01> ozl 08l 091 01> vl 01> 01> auazuagiiyg
000°0T 000'T 0T> 07> 0T> zl S'L 4} 01> (A 01> 01> auazuag
000°05 000 009y | ooz | oo1> 001> 001> 000T> 00T> 00T> 001> 001> soewoly °9-69
000'0S 000'S 000T> 000'T> 00T> 095 oLy 000€ 00T> 061 001> 001> soeydily ¢'0-%0
00005 000’ 005 | o019 | ooT> 005} oozk [__oozr | 001> osy 001> 001> soeydily #0-%0
(71/6rl) sabuey uoqied HAA

£-M9O M9 9L/PO/LL  9LIVO/LL  9LIEO0/LL 9L/g0/LL 9L/€0/LL 9L/€0/LL 9L/g0/LL 9L/E0/LL 9L/€0/LL 9L/E0/LL payoajio ajeq
(q/6r) spiepuejs | poyley | MO-dn@  L-¥S-MIN  §-VaD vao €v3ao IR a-MIN V-MIN 9l-z-al 9l-1-a1 al s|dweg
¥992T-T N1

spasnyoesse|y ‘9adooiyd
19911S I81U8D TT

SNsay [eanAjeuy Jarempunols
v 3navi



Appendix C



) BumauiBuz sgon ELOZTFELE-YIN
£z000)aN  [lZzoood aN_ [(zoo'0) ON_ [(vZoo'0lON [(#200°0) ON  [(9200' aN_ |lszooo) o [lerolaN_ [lez000) N [Uigalan [(h200°0) N 80) ON [ [
1ioooian  [rioooian  JEioo0)oN [{ziooodaN  [Zioo0) ON [(ELOD' aN mﬁiggg 1100°0) AN #0) ON ~ =~ eV ETLET
L0V aN vL0lON £10) ON ZL0l aN 10 ON £rola aON EL0)ON 52l aN 10T ON LL0JaN [ 00 05 £
(B4/Bir] 50928 978-M:
Z0'0) OGN YEO'0JON__ J(EE00) ON £0'0) ON 6200 280°0) ON £E0°0) ON §20°0) GN E00)ON _[(EE00ION__ [8200 ZEO'D 6200 LZ0°0) ON E00VON_[Zz0'0) ON 2£0°0) ON 2 | =~
(B/Bw) gL ir2 o¥a-
5 3 =3 8l 89 Br 3 [z 28 62 T £z vl 1z =
I 69 [ £1 58 [ 3 &3 65 9l 8T 51 zz 8 o1 = LINIPEUE,
921 ON el N €€ ON 62] aN 82) aN aN Z€l ON L7 aN 2] ON £) N L7 aN aN g2/ ON__ |B2l aN 62] GN €] ON ~ [
55701 ON 590 ON g0l an S0 aN aoz 90l aN ¥a 0] ON £50) N SOION_[lZ VW aN ¥5 0] ON 90 3 g0l an 65701 ON 55°0] GN = [T
5°5) ON §°9) N L9) ON L'S) ON an aN ¥'9) ON £} ON (5] an £9) ON ¥'5) ON (gl oN L6 aN_ [(1'slan 6'6) ON 6°5) ON = i
[ 13 27 68 si 98 o1 [ (T3 H z (T8 = (=]
8'g &3 & B Ty 9 £l [ (X3 s [ ¥ & ¥ = pea
3 A £z LT 3 Z [ 'L iz 8l 0 [T S 9 ~
b [ B Il 53 z8 ob [ [ 3 95 & = [
8Z'0) ON vE'0) ON E£E°0) ON 52°0) ON 82'0) ON £e'0 ZE0) aN LZ0) N 82'0) AN _[(2£'0) ON Z0l N £0] ON 820l aN_ [Tz o) aN Z 0] ON £0) ON ~
8z 0) ON vE0) GN £€°0) N ON [8Z 0V ON €0 N ZE0) ON L2°0) ON 8Z0) ON__|(ZE0) N Z0l ON €0 ON 8201 ON_|loz 0l aN 62 0) ON €0 ON ~
[ 0Zk 3 Zz 08l iz 06 3 0zl (3 [T 1] 0z 5] 8T = w
§Z] ON Vel ON €'el aN 62] ON 82Z) ON £) ON ZEl ON L£Z) N 92 N 1 ON LZION €] aN gzlan__ |leZlaN 62 ON £ ON ~ B
gZION ¥El ON el N 6] aN BZI ON £) ON Z€) ON LZIaN gZlaN__|zElON L7 aN ) ON gZlaN ez aN 821 ON £ ON ~ "
20409 978-M
£0°0) N V0l aN 60°0) ON 92001 ON__ [¥F'D 920 3 95000 N [o¥ Trol an vy G000 ON_ [EE E90°0)ON__[b¥ 00§ 008
vL0) ON Z 0l ON 81°0) ON L10) ON ZZ0) N LZ0) N ¥z 10T aN 9) N Z 0l ON £1°0) N 510) aN 650/ aN_|lEvolaN 1] ON 005 008 X
10°0) N Ol aN 60°0) ON 980°0) ON 1L0JON L0 ON £20°0) ON 9S00)ON___ % (Vo) oN 590°0) ON 520°0) ON €0/ON__ |(eS001ON__[(8L0) ON 005 005 BuAN[O.
Se0) ON 5°0] N S¥ o) aN £V 0 ON 550 aN £5°0) ON 9€°0) AN 82.0) ON SIaN_ [lisoran £0] ON €01 N G anN_ |(E0lanN Bl ON 005 oF
10°0) ON 101 GN 600 ON 980°0) ON LLOTaN 101 ON £20°0) AN 950°0) ON €) ON (ol oN 590°0) ON 520°0) ON colaN__ |lesool aN 8L°0) ON 00} 00k 1oU1@ (Rng-poy
00/ aN L0l GN 80°0) ON 980°0) ON Lol aN 1101 ON 0 950°0) ON a ol aN HXJ S0/ ON__ |50 £90°0) ON 9L0) ON €90 aN 005 005 3
00l AN 101 ON 600 ON 980°0) ON L0 aN L0 aN £20'0) ON 850°0) ON an Lol ON 590°0) ON SL0°0) ON e0)ON__[(esool oN 2.0 ON £9°0) aN 0F [
¥1] ON 0z] ON 1) aN L1 aN zZ] ON 121 ON 61 LI ON 0z} N zz S aN 00k €1) AN 00 001 SUCQUEI0IPRH HELLIOTY 0} WBNoIg)
¥i] ON 0z] ON 811 ON [T aN aN zy 117 aN 000L 02Z) ON [ 51) aN (11 £l ON 082 [EE 000 0004 SUCQEIQIPAH 1) ZLo Y
¥L] ON 0z) ON 81 ON aN an aN 59 LT aON 0041 0Z) ON LL S1) ON EL) ON 085 00Z1 ~ ~ Z1060
¥L) ON 0Z) ON 1) ON TGN 22Z) aN (12) ON 9z {11 aN 0Z) aN 00l S1) aN £1) ON : 00k 00k suogq £ gy
ril ON 0Z) N 8L} N aN ZZ) ON (12) N 8z {41} aN 0004 02) aN ool SL)aN (5] €L} aN 028 004} = = | 85D
(B4Bi] 3 3-#0-HIA-d30
110 N 9201 ON 92°0) ON Zvolon 520 520 ON EL0)ON___J(EL0lON vZ0/ON_[lEvolaN EZ0) N £L°0) N ¥z 0) GN 0 aN 1zi0)an SZ0) aN 0004 0001
1r0l AN 92'0) ON 92°0) ON Z10) ON ZL0) aN 5Z2°0) ON €100 ON g aN ¥Z0)ON__|(EL0) ON £2.0) GN £L0) OGN ¥20) ON aN ZL Ol ON 5Z0) aN 005 005 uBIUEY
L0V ON 9z 01 ON 920) ON ZL0) N ZL0) ON 5z'0) N £1°0) N LL0JON yZ0lGN_|(ev 0l ON £Z0) OGN £L0) ON L' TrroloN 3 850 005 oF
1L01aN 92'0) ON 92 0) ON ZL'0) N ZL 0l ON Z 0] ON £L0) ON L0l aN ZE°0 €10) N £Z0) ON E10) ON T (L0} aN 5) 560 00E 08 &
110 ON 92°0) ON 92 0) ON ZL0l aN Z1 0 ON Gz 0 aN €10l aN 110N ON YZ0)ON_|(€v0) ON €2 0) aN £1°0) ON ¥Z0) aN 0) ON L0l aN 520) N L L SUIRAIPOE T},
IL0laN 9z 0) ON 920 GN ZL0) OGN 10 N SZ 0l aN £L0) ON L 0T ON ¥Z0ION_|[EL0) ON €2 0) ON €1°0) N ¥2 0] ON "0) ON Z10) ON 52°0) ON 000k 0001
Lro) an 9z 0) GN 920) GN Z1°0) N 0 SZ0) ON £1°0) ON L0 ON ¥Z0)ON _|(€L0) N €2 0) ON £1°0) ON Y20 ON_[(11:0) N ZL0) aN 52'0) N 0004 0001 auay)
L0l ON 9Z'0) ON 9201 N ZL0 ON 21°0) ON 5Z0) aN £1°0) ON T1i0) aN ¥Z0ION_|[EvOIaN £2'0) ON £L0) N vZ 0 aN_ 0L ZL0) aN Sz 0l aN ] ] BUADBIUE(Y E]zu
10l aN 920 GN 9z 0) ON LOION 21°0) N Sz 0] ON €1°0) ON 0ol aN ¥Z0/ON_|(EL0) ON £Z0) ON €101 N ¥z [ ZL0) aN Sz 0l aN [ oL
L0V aN 9Z0) GN [92°0) N Z1 0l ON ZL°0) N SZ0) ON £1°0) ON (L0l aN ¥Z0) N |(Er0l aN £Z0) aN £L°0) OGN ¥ ZL0)aN 5201 ON 0L 0L BUBLI
10 ON 9z 0) GN 92 0} ON Z1 0} ON ZL0l OGN 520 ON £1°0) ON ol an ¥Z01ON_|{EFD) ON £Z0) N £1°01 ON ¥Z0 Z1'0) ON 5Z0) GN 000+ 000k [ Iy
LL0) aN 9z°0) AN [92°0) ON ZL0l aN ¥i0 5Z'0) ON EL0lON LL0anN vZ0)ON_|(eL 01 ON £Z0) ON £1°0) ON ¥Z0 Z1'0) aN 52°0) ON L L
10T ON 9201 N 92 0) ON ZL0) ON Z4°0) N 52°0) N eiolaN__ [LrofaN ¥Z0)ON_ |10 ON EZ 01 ON EL'0) N PZ 0 Z10) aN Sz 0) N z z ]
1100 aN 92°0} ON 92 0) ON ZL0) aN Z1°0 N Sz 0l aN £1°0) N TiolanN ¥Z0)ON_ [0l aN EZ 01 ON EL0I ON vZ 0 210 aN SZ0) aN z L IUBEIRUEE]
110V ON 92°0) ON 92 0) ON ZL 0l ON Z1°0 N SZ0) aN £L°01 ON L0l aN ¥Z0)ON_|(EL0ION £Z0) ON £L°00 N vZ 0 b ZL°0) N SZ0) aN 000} 000k Buaoel
10T aN 92'0) ON 9z 0 aN ZL 0l ON ZL 0] ON SZ 0l aN £1°0) ON (110 aN ¥Z0) ON_|(ELOTON €201 ON £L01aN vZ0)an_ Lo an 2100 aN G2 0) ON [ 008
101 ON 92'0) ON 92 00 ON ZL'0) aN Z1'0) ON SZ0) aN €100 ON 1ol ON ¥Z0)aN_|{EL 0l ON £2°0) ON £L°0) GN yZ0 aN_[(1L0) ON Z1'01 ON 520 ON 0001 000k
11 aN 92] N 9z] ON 0is 3 5z N ELON (LTan it €11 ON £2) ON €1 an TLTON [ 52 ON 0001 000 SUoq IEWONY 220 I
LI ON 92) N 9z} ON 01§ [ 52) ON €11 ON L an 3 €L ON £2) aN EiON ] [T e 52] N - - SDEWONY Z2I 11D
LITaN 92] N 92 ON oy 81 52 N £L ON (hjaN & £ ON [ £ ON ¥2Z] ON L aN 21 ON §2] N 000E 000€ SUOGIED0IPAH O SED UBnowyi 61
LN 921 N 9z ON ZL ON 52] ON ELON LaN ¥Z) ON €L ON £2) N ELON 00} LI aN £3 [ 0001 0004 suoqueaospiH oneudiy 810 5:
) L Hd3-d.
EMOILS | ZMOIS | FETETETT]
u3141LN3al 00
EL0ZEdL £102/22/1 EL0zZeL EL0ZZY L EL0zzaL €102z EL0zzeL £102Z2L | €l0zzzl | eioziee E102/ZEL Elozzzn | El02zell | €102z | elozzeil | el0@edil | EL0ZiZah |34va 314NYS
18 L [T 9 I5] [ 01-6 8L zL S zl 0z SI-EL £Z 9161 £2 £l (s6q 390)) HL4IA FTdWVS
018 58 ] ] 8 9 98 5§ 58 =] (=] €8 £-8 8 z-8 \-8 18 [NOLvOO] 31dWvs
€40 | obeg
spasnysesseyy ‘sadoaiyy
110 Bujaey

Baly 1SN Jeunoy - ejeq [eapdjeuy jios jo Lewwng

¥ ojqel



2] ‘BuseuiBus sioN ELOTPELEWIN
£200°0) ON__[(2200°0) ON Zo00)aN_ [(vzoo'0)aN [(vzoo'0) oM [(9200°0) N [(v200007 ON__ [(z2000) ON__ [P W) ON__ |(ez000) N [1220°0) GN 9z000) N [(a1°0) N J{zzoo'o) ON__[(1e°0) ON_[14200°0) N 005 auan|o,
LLo0) aN P10°0) ON €L0°0) ON ZL0'0) ON ZL0°0J ON £L0°0) ON ZL0'0) N 1100 ON LS aN__|[Zi00f oN 62°0) AN £L0°0) ON €90 ON_[(L10°0) AN €€ ON LL0°0) N = UBINjoIpALERS,
£200'0)aN_|(zz00'0) N Jlzzoo'0) oN [(vzoo'o) aN_ [(bzoo'ol aN_ [Tezo00) N [(vZ000) ON_ [(22000) ON_ |(F L ON_ |1200°0) ON [(Z20°0) ON 9200°0) ON_ [(o1'0) aN_[{zzoo'0)aN__[(Le'0) ON_|(4200°0) ON [ BUBIBOIOORS,
roooian  Jiviooolan  fielooolan  [(ziooodan  [(zioo'0) ON |(EL000TON_[(2100'0) AN [(1L00°0) ON__|(FZ0VGN_[izt000) ON__ |(960°0) GN £L00°0) ON oN [liiooalon_ [iwalan [(rioool an 200 SUEWIIONPRIAL-ZZ | )
110°0) aN PLO'0) ON £L0°0) ON ZL0'0) ON ZL0JON__|(ELDOI ON ZL00) ON LL00) ON. aN_[zioolan vi'0l ON £L0°0) ON aN_[liooion  [(eaN LL0°0) ON 1] SUBIBCIOIDENALZ | | |
£200°0) ON__[(2Z00'0l ON 00’0} aN__ [{rzoo'0l ON__[(vzZ00°0) ON__[(9200°0V ON__|(¥200°0) ON 000)aN__[(Wi)ON__[TEZ00°01ON_|(220°0) N 9z000)aN_ [{oi'0) aN_[zzo0'0) ON__[(k@'0f AN [(k200°0) ON ¥
£200°0) ON 20000 oN_[(zzo0'0) oN_ flvzoo'ol GN_ [Tkz00°0) ON__ (9200007 ON__ [(P2000) ON__ [(2¢000) ON |22 £200°0) ON__|(ZL0°0] ON SZ00'0VON__|¥FZ Z200°0) ON 1200°0) ON ~ =
9v00°0) ON__[(Sso0'0l ON__[(kS00°0) ON__ [200°0 8v00'0) ON__ |(z500'0) ON _ [(ev00'0} ON__ [TS¥000VON__ [(VLJON_ [(LFOO M) OGN |(8E0) AN £500°01 ON__[(62'0) ON_[(¥¥00°0) ON £¥00°0) ON 005 oy
£20°0) ON 0°0) ON 200 ON vzo'0) aN__ |(vz0'0] ON 920°0) ON ¥Z0°0) ON ZZ0°0) ON ¥1) ON £20'0) ON 2L°0) N 920°0) ON gllaN_ [lzeoolan [0 120°0) ON 00% 05
LLO0V AN PLO'0) ON £L0°0] ON ZL0'0] ON 100} aN £10°0) ON 21000 aN LLO0) ON VLON__ [lzi00) aN 9€°0) N £L0°0) ON 6L0) aN_[(lio0TaN__ (v 110°0) ON 002 0z
9r00°0) ON__ (550000 ON__[(+S00°0) ON_[(6¥00°0) OGN ¥00°0) ON__|50°0 8¥00'0) ON__|ISk000l ON_ [T ON v00'0) aN_ [(zZ00) N [BEO'D 91°0) ON_|(bPOOTDION_[(48" £F000) ON 00} 00L
£200°0) ON 00°0) ON 20000 ON__ |lbzoo'0l aN__[Trz0o0f aN_[(8z00°0 ON_ |(W200°0) ON__[(22000) ON_ |88 £Z00°0)ON__[(220°0) ON 92000 ON__|620 ZZ000 ON__ |12 T1z00°07 N = =
£200°0) ON 200°0) ON 200'0) aN__ [(rzoo'ol aN_ |(vz00'0) N [(S200°0 ON__ [(vZ00'0) N [(zZ000)ON__|(W1) ON__[(£200°0) ON__|1ZL0°0) ON 9200'0) ON__|28°0 0 ON |2 (1200707 ON = =~ : SqikdoIdoH|
[£20°0) ON 00] ON 2000 GN ¥20°0) ON___|(r20'0) ON 920°0) AN ¥20°0) ON ZZ0'0) ON ¥ ON £20°0) ON 2L0) N 9z0°0) ON g1lanN_ |lzzoolaN vl an__[(lzo0) aN = = TAE) sUoUERaH-Z]
£200°0) ON Z00°0) ON Z00'0) ON__ |(vzoo'0) ON__ [(v200'0) ON__ [(9200°0) ON__ [(vZ00'0) ON__[(ZZ000)ON__ (W iJON__ |(€200°0) ON_ |l220°00 ON 9z00°0) ON__[loi'0) aN_[(zzoo'o)oN_ [(s8'0JON_|(1Z000) ON__[(18°0) ON 9 9 BUBIPEINQOI0|DEXS
€200°0) ON 200°0) ON zooo)on |(vzoo'0) aN__ Jivzo0'0) ON__ [(9z00'0) ON_ [Tr200'0 ON__[(ZZ0000 ON_ (W1 ON__ |(€2000) N [l220°0) ON 820000 ON_ |lai'0faN_[(zzo00lON__[le0l ON_|(kzoo0) ON_[(le ol N 005 005 uazusqiy)
LL0'0) ON ¥ 0)ON £1°0) ON 21°0) N Z10) ON £1°0) ON ZL 0l OGN 110} ON tJan ZL 0 ON 98] ON €101 ON g an 100) ON Wian__[trolan b¥l N 0L 9 GUEXDIT |
11000} ON_[(FLO0O) ON 100°0) ON Loo0) ON__ [Zioo'o) an_ [(E1o0’0faN_ |{Z1000JON__[(1i000JON__[(kZ 0V ON_[(ze000) ON__[9E0°0) ON EL000) ON__|(620°0) ON [(£100°0) ON__[(1#'0) ON__[(1400°0) GN_[(#0) ON = = (3d10) 7503 Adosdosig
11000 ON ¥100)ON__[(eL00] ON 100) ON ZI00 ON__ [(er00) ON ZL0'0) ON sogian  flezlan [lziool an ¥1°0] GN €10°0) ON Ve aN_[(1v0°0) GN 9'L) ON LL00) ON 9'L) ON ~ ~ Jagi3
LL00) ON ¥100)ON__ |EL00) ON ZL0°0) ON ZIO0)ON__ [Er0'0laN 10°0) aN Lioolan_ [[@2Van__ [(zio0) aN ¥L'0) AN €10°0) ON LE0VaN_ (k00 aN gUaN__ Lo 0)an 9’V aN = = foidoioyPin-£ L-suen|
LL0°0) ON ¥i00 ON__ [fEr0'0] ON ZL0°0) ON Zioolan _ [(Ero'ol an L0°0) ON LL0°0) ON ¥ilan  [zioolan 20°0) N £10°0) ON a0l an_[lioolan 180 aN__ (11001 ON 180V aN = ~ OIENaE |50
£Z00°0) ON__|(2200°0) ON Z00°0) ON_ |(vz00'0) ON_[(¥200°0) ON__ [(9z00°0} ON__|TvZ000JON_ [(22000) N |18 2) ON__ [(£200'0J N |(¥E 0 ON 92000} 0N |IE01ON_|(zzo00lON__ |9 ON__|tlzooloN__[lo L aN = ~ doIoNRIa-L |

Z00°0) ON z000) aN__ Jlzzoo'0)an  [(vzoo'0) an |(vZoo'0) ON_ [{9200°0V ON__ [(#Z00°0) ON__ [(2200°0) ON [P 1) ON__ |{EZ0D0ION 1220 0) ON 9200'0) ON__[19v01ON_|(zzoo'0lON_|lw 01 ON_|1zo00) ON_|(Le o ON = = BUEAOII0IONDIO T 2
1o00taN  [ivicoolaN  [ielooal N [lziooolan  [(Ziooo) N |(El00°0) N [(Zho00) ON__|(LL000) ON__[(bL 0V ON__|I2L00'0) ON_|lee0'0) aN €000l aN (62001 aN [(Lioo'0laN_ [Tie'0faN_ [(Li00'0) N |(k#0) ON = - SUEdOAI0IONRIOE |
£200'0)ON__ [(zz000) N [izzoo'0) aN_ [(¥200'0) ON |(v200'0) N [f9200°0) ON__[(#200°0) ON__|(2200°0) GN_ [(WHIGN__ |(E2000) AN [1220°0) GON 9z00'0) N__[(svolan_ [(zzoo0) an aN_ |(1zooo)an  [(be0l aN [ [Xi] SUEdOI0IONPRIT-Z I
£200°01 ON__|(2200°0) ON Z00°0) ON__ |(v200°0) ON__ [(¥200°0) ON__ [T5200°0) ON__[(#200°0) ON__|(2200 0) ON. aN__ [(ezo0'0l AN [(Z20°0Y ON 9z000) AN [(91'0) N [(zzoo'0VaN__[Tie'0i N [(1z00°0) N [(b@'0) ON 005 1 SUAYIFAIONPIO-Z | -SuE
£200°0)ON__[(z200'0) ON__[(2z00°0) ON__|(vz00'0) ON__|(#200°0) ON Z00'0) ON_ |(v200°0) ON__ [(zZo0'0) ON__|IWElGN__ [(czo00) GN__[2£0°0) ON 9z00'0} N [{ov'0) ON_[(zzoo'o) aN_ [(ker0) GN_[(+200°0) aN an 00} (] SUBYIRCIONIT-Z | -5
ar00'0) ON__ [(scooo) N [ivso0'0)aN [(6¥00°0) ON  |{ev00'0f o [(Z500°0) ON__|(@¥000J ON_ |(GPO0GI ON_|(WB)ON__ |lLFODOJON _ [1220°0) GN £5000) N [(9r'0)aN_[(rp000tan [(ie°ddaN_ [(Ev00'0) ON |18 0) N 005 oF SOOI L
czo00ioN_ |lizoool on flzzo0'0) ON Jikz000) N [(k200'0) N [(Z00°0) ON_ [(vz000) ON [(zzoo0laN_ [IWHION__ [lczovolan  |zZo0) ON |(ozo00) oN |80V @GN |(zzo00) ON an_ |(zoool an[ligolan 0} 10 UEYIB0IONIIT-Z |
£20000) ON__|zzo0'0) O [(zzo00lON [(v200°0) ON |(vz0o0'0} aN_[(5200°00 GN__|(»20D0) ON__ (2200001 ON__|(WL ON__ |(E200°0) ON 200/aN_ [fozooolan  lsiolan  [(zzooolan  [(ie'ddaN_ |(bzo0'0) ON_ [(be0) N 005 S SUBYIR0IONDI-L |
110°0) ON viooloN_ [El00ran ZIO0VON___[(Z10°0) ON £10°0) N ZL0'0) ON Liodian  [lezian [ziool aN ¥1°0) ON £10°0) ON 10 AN [T1o0faN 9L ON o0 ON__ [[BHON = - (21 uoal 4} SUEL|RLIOIONPOIOIIDIG
£200'0) ON__ J(zzo0'0) ON_ [lzz00'0) N |(¥200'0) ON [(bzo0'0i an [(5200°0) ON_ |(+2000) ON__ (22000 ON [P W ON__ |ic2000) aN |12Z0°0) ON 9z00'0) N [(91'0) N [(zzoo'olaN__[Le'0faN_ (120000 OGN [(i@'0) ON 0§ ¥ BUAZUIGUIONPIa-Y |
£2000)ON__ [(22000) ON__ [(£200'0) N |(¥200'0) ON_ |(+Zo00) aN_[(s200°0) ON__|(WZ00'0) ON__ [(2z000 N |(WL ON__ |£2000) GN |1ZZ0°0) ON 92000/ AN |(91°0) gN_ [(zzoo'0faN__[Ti8'01ON_ [(1200°0) ON_ [(s80) ON 00} or BUBZUBGOIODIOE |
£20000) ON__ [(2200°0) ON__ [(£200°0) ON__ |(¥200°0) ON_ [(+2Z00°0) ON_ [(9200°0) ON__|(+Z00'0) ON__ [(ez000) AN |(PH)ON__ |1£2000) OGN |1z20°0) ON 92000 ON_[(91°0) aN_[(zzoo'0) ON__[Th@'0J ON_[(1200°0) ON_|(b60) ON 008 [3 BUSZUBGOIOIITT |
£200°0) ON__|(2Z00°0f ON 20000 ON__ |(vzoo'0l ON__ [(v200'0) ON_ [Tozo0'0) ON_ [ThZ00'0TON_ [(22000VON_ [P L) ON__ |(E2000) ON_ [1220°0) ON 92000/ ON_ (810l gN_ [(zzoo'0i o [Tig0) ON__|(LZ00'D) AN [(h@ 0) ON ~ - GUBROWIGI0
Lioo'olON_ [iwloo'0) N Jleloo'o) oN [(zioor0) ON [(zioo'o) ON [Eoool an [(Zhoo0) N |(He000) ON (k200 GN_ |(zl000) GN_ |(8E0°0) ON EL000)aN __[i620°0) N [(1ioo0)an [Tiv'ofanN_ (1000 aN_[(sw0laN o L0 BUEIDOWOIGIT-Z |
2r00'0) ON__ (550000 ON__ [(kS00'0) N [(6v00'0) N [lev00'0) ON_ [T2500'0) ON__ [Tev000) ON_ [[SPO0CION_|(LO ON_ |(ZvO0O) ON |15 0) ON e5000) ON__ 620V N [lrr000V N [TE¥TON__ [(ev000) AN (L #) ON - = doIoo-E-owoIaIa-Z 1|
£200°0) ON 200°0) N z00°0) ON__[(vZ00'0) ON__|(¥200°0) ON 200'0) N [lvzoo'0l aN [lzzoo'olan__|(WifaN_ [Te20000) ON__[(220°0) N 9z000) AN [t9r0)aN_ [(zzoo'olan [(i°0laN_ [(k2000) ON |18 0 ON = = BUBN|OIOIoIY -
£200°0) ON__|{£z00°0) ON Z000)ON_ |I#Z00°0)ON_ |\¥Z00°01ON 1192000 aN_ [ivzoo'0l an_[lzzooo)aN  [(wi)an  [Tezo0dlON [(z200/ON [(oz000JON_|BrojaN_[(zzoo0laN (e 0JON_ |(120001ON [Tig 01 ON = = BUBNOHOND-Z]
H00) ON ¥L0°0) ON 100/ ON ZL0'0) ON 1000 aN__|TEL00) ON ZL0'0) N W00 0N [(BZIaN__ |[ZI00IGN___[(vE0) ON EL00)AN__ [lE0JON_[(1i00) ON gian_ [ioolan [GHaN = = DUBIRW0ION
9000/ ON__ [issoo0) aN_ [(vsoo'0) o [(sv00°0) aN_ [{ev0o'0l N [(2500°0) GN_ |(e¥00°0) ON__ |(5v00°0) ON aN PO00) ON__[(PL0J ON £500°0) ON rro0'0laN_ (o)) oN |ler000laN_ [(9'R) ON 00¥ €0 [
110°0) ON ¥10°0) ON 100} ON ZL0'0) ON Z10°0] ON £10°0) ON ZL0'0) ON ool oN_ [lezlan [(zeo0) aN ¥1 0 ON £L0°0) ON tep)aN  [lioolan (8 aN LL0'0) ON 9'L) ON ~ = BueyjEaIoNI)|
LL00) N Y100/ ON__ [[E40°0) ON zioolan  [ZzioolaN £10°0) ON ZLo'0) ON 110°0) ON oN__ [ZIooTaN ¥i0l N £L0°0) N te'olan [licolaN__ [(FDaN LLO0) N gHaN 0z €00 BUBL|OWOIO[OOLOIGI0
£200°0) ON__[(1Z00°0) N Z000) oN__ |(b2o0'0) ON__|Tvzo0'0} N [(5200°0) ON__|(#200°0) ON ‘o) aN [(wilan [TE200°07ON_|(2£0°0) ON 9200°0) ON_[(91'0) ON _[(zzoo'0)aN_ [(i°0j ON__[(+200'0) ON__[(48°0) ON 001 € BUazUSGRIOII)|
£200°0) ON 200°0) N z000) oN__ [(bzo0'0) aN_|Trzo0'0) N [(9200°0) ON__|(P200°0) ON ‘o) aN |(viian [(E200°01aN_|(220°0) ON 9200°0) ON_[(91'0) ON _[(2Zo0'0)aN__[(k80f ON_[(sz00'0) ON_[(+8 0 ON [ S IpUD|yIeNa) UDGIE
6900'0) ON__ [(ze00'0) ON_ [(1800'0) aN_ [(ezo0'0) ON_ [(zZ00°0) ON_ [(8200°0) ON__ (2400001 AN [(Z9000) QN |¥H) ON £00°0) ON zL0) N 6.0000) 0N [(o'1) N [lsgoo0ian  [TisTon  |(v00000) GN_ |1 8) ON ~ ~ apyinsig uogie
£200°0) ON__|(£200°0) ON ‘o) oN  |{kzoool o [(vzoo'0) aN_ [(9200°0) aN [(+200'0J N |(2200°0) ON__|(LL 0V ON_ |(6200°0) ON_ |(9e0°0) ON 92000) GN__|(6£0°0) ON_|(z2000) ON__[(1¥0) ON__[(b200°0) GN_|(4¥'0) ON ~ > EEC L ENLIEEE
£200°0) ON__|(2200°0) ON 000/ ON  JPE000) ON__|Ik200'0) ON_ li9200'0) aN_ Tvzoo'0) an_ Jlzzoo0) ol [(vi)an |(eZo00lON  [lzz00)aN [(6Z000)ON_[lBr0)aN [(zzo00lON (19 0JON _ |(120001ON 1907 ON ~ = BuAzUAIANG-pa]
£200°0) ON__|(£Z00°0) ON 00'0) ON_[(¥Z00'0) ON__[TvZ00'0) ON__[T9Z00°01 ON__|(+Z00°0) ON_ [lzZ000) ON_ (68 £200°01ON__[Z20°0) ON 9Z00°0) ON_|b 22000V ON_ |42 (1zo00TaN_ [z = = SuBzUAANE-035]
£200°0] ON Z00°0) ON 000 aN__ [lrzoo'cl an_[(b200'0) ON__[Toz00°0T an_|()200°0) ON__ [|(z2000) ON__ 8% [£200°0] ON_|560°D 920001 ON_ |28 2z00°01 ON__ |98 120007 ON_[€) - = BuazuGqIANG-ul|
9¥0'0) ON 550°0) ON Y5000 ON___|(6¥0°0) ON #F00) ON 00 ON gr0'0) ON__ [(SPO0)ON__[(82) ON ¥0°0) ON 1) aN £50°0) ON velan  [Tkh0'0) N g1} N €¥0°0) ON 94] ON 00¥ 0§ SUOUEING-¢|
L10°0) ON PLO0)ON __ [(EL00ION ZL0°0) ON ZL0'0) ON__|(ELD°0) ON ZLO'0) ON L10°0) ON aN__[zioolaN [P 0) ON £L0°0) ON V0 aN [hioolanN i aN L0°0) ON L aN [3 50 auByjBlLcWalG
L10°0) aN vioglon _ |Eioolan Z10°0) ON ZL0°0) ON €100 ON ZL00) ON LL00) N v an  [Zioolan 9e°0) AN EL00I OGN [(6£0YaN _[(Li0°0) ON ¥l aN 10°0) N (T] 00Z 3 Wiojowoig|
€200'0) ON_ {22000V ON__|(2200°0) ON__|(+200°0) GN__|(+200'0) ON__|(9200°0) ON_|(¥200°0) GN_|(z200°0) ON__|IFB1ON_ [€20001 N |z20°0) ON 92000)ON__|(8b01GN_|(zzo00) ON__[(be0JGN__[(1200°0) ON__[(b8°01 ON 0z X1 SUBIBLICIONYINPO
£200°0) ON 00°0) ON z000) o [(vzoo'0)ON_ [(vzoo'c) aN  [(sz00°0) N |TrZo0'0 ON {22000V ON [P 4) ON__ |1£2000) ON__ |1220°0) ON 9z00°0) ON_ [(o1'0) aN_[(zzoo0)oN_|(le'0) N [(kzoo0) GN__[(h80) ON - = AUBYIIWOIDIYIOWOIg|
£200°0) ON__|(£200°0) ON z00'0) o [(vzoo0) aN_ [(vzoo'0) an [(9200°0) N [Tvzoo'0} ON  [(Z2000) ON_ |(W 1) ON__ [1£200D) ON__ |12£0°0) N gz000) ON_[(si'0)aN_[(zzo0°0)ON_ |(18°0) N [(1Z000) N |(18°0) AN - = SuazUaqOLITIg||
e S —
M-S [ZMIIS EETENTTTZ]
EEFITELNET]
EL0ZEL EL02zeL €L0ZZZL £10222/L EL0ZZZN £102/22/L EL0zzeL El0ZZZL | EL0ZZZL | eiozzEn £L0ZzeL elozzen | el0zrRa | 1022z | cL0zZel | Elozzail | £i0ZiZell |3.va 31dWYS
L9 L [T} 9 5] si 016 [T ] <t zZL 0z SI-EL £2 91-51 £Z £l (s6q 199)) HLJ3Q T1dNVS
[ ] 8- g8 Iz ] ] s-g 59 ] ] £8 €8 28 z-8 18 18 |Nouvood ndwys
€40 Z efed
spasnyaessey ‘sadoays
110 Bupaey

BaIY 1SN Jeunog - ejeg (eanfleuy jog jo Aewwing

¥ elqeL



“2up "BuuaauiBu3 siqon

HOS EADIL-S IO ZMOIL-S 10} SPIBPUEIS JUBLISSISSE ¥SLI | POYIAN PIBOXD SSN[EA PPEYS ¥OBIG G
"SPIEPUE]S |UBWSSISSE 5L | POLIAIN MOJ3q SUOROISP AAlisod Juasaidas sanjen papeys Aeso 'y

Mqepese sy Lorenbal oy = ~ ¢

ELDZFBLEYI

‘PASI) ION = IN ‘2
“sisauuaIed Uj UMOUS Shwi Bupiiodal qe| ay) SA0GE PIISHEP 10N = N *L
SILON
28 G Troe Ez= Tete 50 ERZ3 [toe Traz Vis Vie 5 Teaz =
£20001ON_lLz000:aN  [izz00'0) ON  [{veoo'0) N |Iv200°0) N [(0200°0) N [lvz00'0)ON [(z20001GN [(PilGN__[(£z000]GN _[l2Z00)GN__[(ozo00lan_[Grolan_[(zzoo 0l an [ngoon [izooan Tigaran 005
o¥00°0) ON__[Iss00'0) ON__[(¥500'0) ON__|(ew00'0) N [(er00°0) N [(2500'0)ON_|(s¥000) ON_[(5P00 01 ON__|l@2)ON__ |LLr000) ON |Ph 01 ON £S00°0) ON_[280 pr000ION_ |19V ON__|(EV000I ON_ |9 1) GN 005
Lol oN  [lricolaN_ [lE10'0JON [[ZL00JON__|([Zi00J OGN [(EL00JON__|(Zh00) ON 100N aN OGN |lziodlan__[ri0lan €100l ON ieolan |TiioolaN_ [eian (Lol an
£2000} aN__[(:z00'0) oN__[Tizocol o |Trzo0'0) N |(¥Z00°0) ON_[(9200°0)ON__[(#Z00G) ON__|(ZZ00CI ON_|BF £2000)ON__[[ZL0'0)ON__|(9Z0001 GN_[8¥ ZZ00°01 ON_[sE 5000
£200°0) oN__ [Trzo0'0) an__|Tizoco) oN_|Tr200'0) ON_[(¥Z00'0) ON_[(9200'0) ON_[(vZ00GION__|(ZZ000I ON |2 £2000)ON__[[zZ00JON__|(0Z000JGN_ |28 ZZ00'0I ON_|v8 5100
Z00'0) ON__|(2z00°0) N o0l ON_ [(v200'0) ON _ [(v200'0) N [(9z00°01 ON__[vz00°0 ON__|[2200°0VON |82 N [(£2000) ON_ |4 0) GN 9z00'0l N [(I€0)ON_|(zz000laN_ (9Ll N 200°0) ON
Lootan  [vio'dloN_ [E100TON__|Zi00)ON__[lZioGlON___[leloolon__ [(zio ol aN 1100t aN_[leZlaN|ziodlan_ [(PEOJON £L0°0) ON I/ an [(1i00)aN _ [letJaN__[(1i00) aN
£co00)an  izooa) aN  [l2z00'0) ON_ [(v200°0) ON _ [(»200'0) N [(9200°0) N [(¥200D)ON_|(z20000 N |11 ON__ [(€2000) ON_[1zZ00) ON__[(ezoool N [1840) ON |zzoo o) an JTi8°0) 0N |(+200°01 oN
2000/ AN 1120001 ON _ [(7200°0)ON_ Jiv200'0) ON_|(vZ00'0) N _ |(9200'0) GN_|Tvz00'0) ON[(22000)ON _|* 1) ON__[(ec000)ON__[(ZZ00)ON__|92000) GN_[(8r'0) ON_|(zzo00)aN_ [ie o o [Tizooal an
£LO00ION _|'/20000)GN_12Z0010) N Jivzo00) ON_|(v2oo0) ON (92000l ON _JTvzoo'ol oN_|(zz000)GN_[(WIJON [(6200°0) GN_[(z200) ON__|(9200°0) ON__|(8-'0) ON _|{2200°0) GN "0 ON_ (k2000 ON
£2000)aN  1Uz000) N Hlzzo00) N [(vzo0olaN_(vz00'0) ON (920007 ON_[(v2000) ON _[(ez000) N _|(-0ON__[{£200°0) ON _|@@E0) N 9Z00°0) ON_[(64°0) ON_|(2200°0) N ¥ ON__[(lzoo0) on
£200°0) ON_[l2z00°0) aN_ [(zz00'0) ON__[(vzo0'0) ON _[(v200°0) ON_|(oZ000) ON[(¥200'0) ON__|(22000) AN [TWZJON__ [(£200'0) AN |(@c 0l an [9Z00°0) GN_|(62°0) ON (220001 ON_[(+ ) ON 200°0) ON
S e R Ledbit
EL0ZELL EL0ZZZL EL0zzeL EL0ZIZEL EL0ZZEIL EL0ZZ2L £10Z/zZL 1022} | evdzizen | ehozzal EL0Z/ZZIL €L0222/L | EMOZZZIL | tlozizall | clozieell | ci0zzan
9 73 [T} 9 L9 51 016 [ zi 51 1 [H GLEL [ 8151 €2 (s6q 109)) HLJ3Q T1dNYS
01-8 68 28 [X] 18 ] ] 58 58 [ 8 £g £g z-8 z-8 -8 v8__|Nouv901 3ndWvs

€ Jo ¢ afieq

spesnyaessey ‘sadoayn

1o Buoey

Ealy 1SN Jouuog - Bjeq [eanfjeuy |jog jo lewung
¥ alqeL



Appendix D



S0d3 1esys Loy G9L1-966-219
sn'ewajeis@uosdwoy ] ‘eiph
uasdwoy] eipAT noeuo)

SHO J3assel
r0-39's  ¥0-32°L 90-38'C ¥0-ILE  +03LL Al HIAATIS
€032 v0-3SS 60-32¢  €0-30Z  £0-302 R4 WNIQYNYA
€0-39°€  #0-3A¥’L S0-3LL v0-39C  £0-30°€E ro'e avai
€03t v03re S0-35F €0-3VL v0-ILS BO-TTL 60-3Z°1L g6 AIHMIIN

‘Shiiuuap jorju0d o} enp By/Buw 0oz s Nl (IAMD 910N €0-31'z €031l S0-3rL ¥0-3ES pO-IES g0ALT 8032 ¥s'8 (W.LOL) ANINOYHD
o €035°L  +0-39'7 S0-39  v0-3Lg  voIL9 are nndve
S0-3S'9  80-AEE 90-3€L  S0-3EL  S0-36T  ZL-TT cL-are o WHO40H0THD

S0-3r'e  L0-39°L L0359 90392 S0-3SZ 00+3L'8 (s1swos| paxiy) SANTIAX

90-307 8039 80-36'€  L0-39F 90351 10-36°F (siswos| pexipy) SINTTAX

L0304 60-352  80-3P'L £0-39°L 092G Lo-3are ININT0L

S0-32'L  60-3%°L J0-3rZ 90382  90-3L6 Lo-3ie 3NIZNIFGIAHLT

S0-38°2  S0-36'L  80-38'S 9038/  90-3zE 00+32°L ANFTVHLHAYN

Y0389 L0-3E°) 9030  v0-3TS 039 00+34°L -Z 'ANFIVHLHYNTAHLIN

¥0-30°L  90-3F'L  L0-38'S  S0-39L S0-IET Lo+38°L 22001 LLD SOILVYINOXY

90-36°2 80349 9032’5 90-39°2 Lo+3€°L 9D 016D SOLLYHdITY

r0-3p’L  90-322 90-3L°L  S0-36'8 S0y L0+39°¢ 810 016D SILYHITY

€0-39'Z  S0-35°L S0-3ZT  €0-AL°L $0-ASE 20+3Le 0LD 9162 SOLLVINOYY

€0-39°L  S0-3LT  S0-3L €0-3LL wO-3ES 20+3EF 2D 96D SOILYHdITY

S0-3L°6

€0-319  v0-32L £0-30'F  €0-30C 80 0} 6D SOILVHJITY

“moLe mn_m: WHO 198|3s pue mojaq (@2 Aldws o FET)
20-39°Z = (sieaqways j|e) |4 «SMOJ Aue 3jajap 10 JasU| Jou og,,
80-38'Z = (siea1waya jie) 4013

3B J0 sieok Gz-8) IOHIOM UOHONASUO UG pased|

GLEOA UoISIBA dnYOOIA ¥siy pue (Dd3) uojesuadUOY Julod 2insodx]
: 21-01 UOISIaA WioHoys L-MD 8jgel :JI0S - 18}J0pp UORONIISUOY




S0d3 1esys ZiolL G911-965-£19
sn ew-ajelspiuosdwoy | "elpA
uosdwoy] eipAT joejuoy

SHO d3aassen
Y0326 $0-329 039 ¥0-3€°L vr0 HIAAUS
20-30°L  €0-I8E £0-39°9 ¥l WNIGYNYA
‘01 YOU °} S1wWI) DH HIPEST {9ION 20-30°F  $0-38'9  £0-3L6 o€ aval
€0-30Y  €0-32Z  £0-38°L P IINMOIN
Niwiap JoRW00 03 anp By/Bw oz s Hwi (IAMD 910N €0-32°2  €0-30°L  £0-32°) ¥5'8 (IVLOL) NNINCHHD
~€0-31'€ €0-32°L  €0-302T gve WNIva
$0-36'L  S0-382 #0391 0 WHOH0H0THD
§0-366  S0-AFL  So-ALS 00+3L'8 (siawos) pexipy) SINTTAX
90-38'S 20398 90-36F L0-36'% (siswos| pexi) SINTTAX
90-302  20°30t  90-3LL 10-3v'e aN3NToL
G0-36°€  90-3ZS  S0-30°€ L0-32¢ ANIZNIGTAHLI
G0-3LZ  S03PL 90-3¢L 00+3Z°L INTTYHLHAYN
£0-35L  ¥0-386  v0-30°G 00+3L°L Z “ANTIVHLHAYNTAH L3N
v0-32Z  v0-3rL  S0-3EL 10+38°1 ZZO0LLLD  SOILYWOHY
G0-3%'L  90-386  90-3r'® 10+3€°1 9€D0I6LD  STILVHAITY
PO-3Le pO-ILL pO-3VL 10+39°€ L0060 SOILYHAITY
€0-309  €0-32€  €£0-38%F Z0+3L'z 010 018D SOILYWOYY
z0+3E¥ 200160  SOILYHdNY

€0-3/'¢  €0-30¢ €0-3L°L

co-3vt SOILYHdITY

‘mouse Buisn WHO 108j8s pue zﬁ_mn_‘__wc fdws uo %oID

Z0-32°G = (s[eoiwayo [je) |H 2uoiysgng «SMo1 Aue ajajap Jo pasul jou oq,,
10-3€'} = (S|ea1wayo |je) |H 21u0Iy3 .

= (sjeanwayp (1) ¥o13 (133U83UON 31U0IYqNS) Z-| PUE (19DUEOUON S1UGIYD) 8-} (I8OUED) L£-} SabY IGNSIA UG paseg

GLE0A UoISIaA dNYOo|A (Dd3) uonenuasuo) Julod ainsodxy

ZL-0} UOISIBA Wioghoys L-Sd 3|gel :jiog - JOYSIA Yied




50d3 Je8ys Lol G911-96G-219
sn-ew sjels@uosdwoy ] "eipA
uosdwoy] eipAT 0BjLuoD

SHO d3assen
£0-39'1 €0-30°F  $0-36'S ¥o-39°2 ¥O-3¥'s 0312 o HIATUS
20-34°1 €0-3r'9  Zo-3LL E0-3¥°L €0-3FE  E0-30'F A 43 WNIaYNYA

04 10U L SENWY DH HIPET (10N Z0-32) €0-31°L 20-39'L €0-359 ¥0-309 £0-36°S vo'e aval
£0-3L9 £0-39¢  €0-3Le £0-30¢ £0-36°L €031} ZZ'6 TIHOIN

“Shiiuuap 1oeju0d 03 anp ByyBw ppz st Wy (IAMD @ION  €0-35¥ €0-3LF  €0-38C 20-3€1 €0-36'G  E0-36'9 ve'e (IVLOL) WNINOXHD
£0-32°G €0-36'F €0-3e€ ¥0-38°L ¥0-39°t  p0-3TH 9ve WNiEya

v0-31°€ S0-3Lv  v0-3LE v0-32°1 S0-35Z S0-3L6 ¥o WHO4040THO

¥0-39°1L S0-3r'z  v0-3r'L v0-32°1 S0-35Z S0-396 00+31'8 (ssawos| paxin) SINTTAX

90-39°'6 90-3¥’L  90-3z'8 90-357L 90-35°F 90365 L0-36% (s1awos) paxiyy) SINTTAX

90-3t'€ L0-30°6  90-38C S0-3€°) 90-39'Z  S0-30°) L0-3r'e ININTOL

S0-38'5 90-3L8  S0-36V S0-3¢¢ 90-39¢ S0-38'} 10-3Le INIZNIFGTIAHLT

S0-39°¢ §50-3r'e  S0-32) vo-3LL vO-32°L SO-3FY 00+32°L IANTTVHLHAYN

€0-35°¢ £€0-39°L  $0-3Ar'E €0-32°1L v0-3L8  vO-3LE 00+32°L -2 'INTIWHLHAYNTAHLIN

v0-39°€ vO3vE  vO-32L £0-3L1 E0-3E°L O3y L0+38°} €CD0L LD SOILYNOYWY

S0-30€ S0-39°L  S0-3FL G0-31'¥ G0-392 S0-35°1 LO+3E°L 9€D0I6LD  SOILYHdIY

v0-32°S ¥0-38°2  v0-3IFE €0-3¥2Z £€0-35'L  v0-3l'8 L0+39°E 810 016D SOILVYHdITY

€0-30°L €0-3¥'S  €0-39'F 20-35¢ €0-36'z 20aL't c0+3lL'e 01D 0162 SOILYWOYY

£0-329 €0-3€'€  £0-36'2 20-38°2 €038t Zo-30') 20+3EY 2100160 SOLLYHAITY

Z0-3E2 20-3€'L  20-31°L L0-30° 20-39'9  20-36'E 20+31'9 SOILYHdITY

“moue Buisn HO 109j8s pue mojeq |90 Adwa uo 3oi0
Z0-39°6 = (S|eaiwayo jje) |4 o1uosyagng smoJ Aue aja|ep Jo Wasui Jou og

L0-3Z°Z = (s|eanuaya jje) jH s1uoiyn = -

= (sfeajwayp jje) ¥913 (193UE3UON dIUGIUDGNS) Z-}, PUE (155UEIUON SIUGIID) §-1 (199U83) 15-} S9Bv TUSPSaN U0 PoseE

§LE0AUOISIBA YOOI (9d3) uonesuasuoy juiod ainsodxy
21-01 uoisiap wio4uoys ‘ 1-S¥ 2|qe] {1og - Juspisay




043 188ys

‘SHRIULSP 1BU00 0) anp By/Bw oz s1Hw (IA)MD eloN

50-39'6 S0-359 S0-31e
¥0-36'6 v0-30'% ¥0-38°G
¥0-3€6 S0-32°L +¥0-39'8
¥0-36'¢ ¥0-3€°C ¥0-39'L
¥0-39°¢ #0-30°1 #0-35°1
v0-32°1 v0-38°1

90-362 S0-3F°L

90-35°L 90-32°4

80-30'6 20-3€%

80-31¢ 10-39°1L

20-35°6 90-39°¢C

90-39°1 20-3¥°9

¥0-30°L S0-35v

§0-35°L 90-35°9

90-30°1 £0-3v°2

§0-38°L S0-3¢)

v0-3r'e v0-35°C

v0-31°¢ v0-35°L

¥0-3L°G

£0-39°G = (sleatway |je) |4 2uosysqng

Z20-3t°L = (s|eoiways jje) |4 o
= (sjearway je) Y013
SLE0A voIsIap dnyoolp

‘Z1-0L UOISIBA WIoUoYS

S0-36'F
¥0-36'%
v0-3€'y
?0-30°C
r0-31'8
§0-31°S
90-31'8
90-32'8
L0-36'F
£0-39'8
90-35°L
S0-31°1L
G039°L
v0-3L'L
90-3L°¢
¥0-36°1L
£0-30°€
£0-38°1L

clyn

£0-36 9

LjoL

S0-3arL
¥0-3le
¥0-36'€
S0-39°L
¥0-39°F
G0-38°¢
90-359
90-39°'9
L0-30°F
£0-36'9
90-3¢°}
90-36'2
50-30°C
50-30°€
90-30°)
§50-38'6
€0-31°L
¥0-36'9
£0-39°¢

G9L1-96G-219
sn'ew-sieisPuosdwoy | ‘eipA
uosdwoy| eipk Joejuon

SHO d3assen
o HIANUS
gyl WNIQYNYA
yae aval
76 IIIDIN
vs'8 (I7.LOL) NNINOYHD
9 WNidvg
0 WHO40H0THD
00+3L'g (siowos| paxipy) SANTTAX
L0-36'% (s1owos| paxiy) SANTTAX
L0-3r'e 3N3NT0L
1032 INIZNIAFTAHLI
00+32't IANTIVHLHAYN
00+3L'L -2 'INTIWHLIHAYNTAHLIN
10+38°1 ZZOOLLLD  SOILVINOMY
L0+32°L 9€D016LD  STILVHAITY
10+39°¢ 8100160  SOILYHAINY
20+312 01D 0162 SOILYWOBY
20+3Y 200160 SOILYHIITY
Z0+3t'9 SOILYHITY

80 0} GO

- \..sctw Buisn WHO ﬁw_wm pue Bohuwn_ﬂmo fdwa :m xumrw
«+SMOU Aue 3)ajep 10 pasul Jou oQ,,

(182uB3-UON pue 18due]) g} -} | Seby Jessedsal] uo peseg
(0d3) uonenuasuo) Julod ainsodxy
L-S1 ®|ge] :|log - iassedsai)




Appendix E



|erowas 1SN sapnpu| (T)

a|geolndde 10N — ¥N

pooo=¢ ‘abelony=g ‘1004=T

Ly

S€

1e101

VN
VN

VN
VN

N N N MmN

N M M Mm oM N

VN
VN

VN
VN

M M N A

M A M A A

papaau JI ‘sywil| A1onels wody uondwaxa Bulurerqo pasodwi pooyladi
S|0J3U09 Jeuonnilsul asodwi 01 ANjIqy

sanuadoad Buiuiolpe uo 1o0edw|

sjuswalinbal Aem-j0-1ybu 10 sjuswasey

suone|oln apod Bulp|ing 7 A1ajes alignd Bunsixa Jo uoneuiwi|3
pasinbai sywuad

Agisead aanesIsiuiwpy

]0J31U0D B1S [eAOWBS 1SOd

Ayoeded jesodsip pue juawieal) aus-Jo

Ayoedeos Bunsal Aloreloge| apisInO

S9JIAISS % |[9UUO0SIad

juawdinb3g

Angejreny

SMaaM XIS Ulym pajuawajdwi aq ued

Jeak auo ulyum pajuswsjdwi aq uedn

aouewJoad [elpawal 0} SaINqIU0)

SUOI}IPUOD [EJUBWIUOIIAUS 0] d|geldepy

ajl| |nyasny/aduewlopad parensuowaq

SuoNeIdPISUOD [euoirelado 7 uoIdNIISUOD

Annqisesd [eauyoa |

Aupgeiuswaiduw

N N

M N ™ N

—

N M 4 N

pajuswa|dwi uolN|os WB}-Buo| [1IIUN [0J1U0D UreIUeW [[IM

SUJBIUO0D S1084)8 [enpisal ON

pa109dxa JUBWIUIRIUOD/AUSWIEDI] JO |9AST]
SaA1103[qO [eAOWDY SABIYDY 03 ANy
SYVHY yum saldwod

JUSWIUOJIIAUS JO BAI10810.4d

uoneruawa|duwi BulNp S19X10M JO SA1109101d
Alunwiwod % yireay a1gnd Jo aA1399104d
SSQUBAIN09]01d

SssauaAoayg

(p lesodsia ausyo/m

uoneAeox3

Ilos

uolenuany
[eanyeN
paJonuopn

2adoo1y) ‘199.1S 481USD T8T
211S |10 Buroey Jawio4
SaAITeUId|Y JO SISAleuy aAlsuayasdwo)

T-3 319vL



TABLE E-2

ARARs for the Recommended Alternative (Soil Excavation/Disposal)

RECOMMENDED
ARARS STATUS MAJOR REQUIREMENTS ALTERNATIVE ACTION
Establishes methodology Will require submittal of
Mass'achusetts for evaluation and Release Abatement measure
Contingency Plan Avplicable remediation of Plan to MassDEP and proper
(MCP) PP oil/hazardous materials, disposal and waste tracking of
310 CMR 40.0000 and cleanup standards for contaminated soil removed
risk characterization. from the site.
USEPA Disposal of Establishes methods and
PCBs standards for the removal
Not and disposal of PCB- PCBs are not a contaminant
Applicable impacted media and of concern at the site
40 CFR Parts 750 and decontamination for PCB
761 contaminated materials
The recommended alternative
Regulates worker will require the Contractor to
OSHA . gulat prepare a Health & Safety
Applicable protection standards and - -
29 CFR Parts 1926 Plan in accordance with OSHA
exposures. -
standards and to implement
safe construction practices.
The site is not located near
Massachusetts S
. Regulates activities any wetland resource areas
Wetlands Protection Not . o .

. - . occurring within 200 feet and is well beyond the 200
Act/Rivers Protection Applicable of a river foot buffer zone along the
Act; 310 CMR 10.0000 ’ - . 9

Connecticut River.
Establishes program Contractor will be required by
control and prevents .
- . project contract documents to
. Not airborne particulates and : e -
Clean Air Act — Federal . . g, implement specific emission
Applicable toxic emissions and control - -
. controls including dust
volatile and other - .
. suppression and wetting.
hazardous emissions.
Defines federal dangerous Some RCRA requirements
. could be relevant and
waste requirements for - . - L.
appropriate, including siting
those who generate, store, . -
. - - and operational requirements
Resource Conservation treat or dispose of it. Key -
Not - for dangerous waste disposal
and Recovery Act and . elements included . -
Applicable facilities. These requirements

regulations

requirements for and
permitting of disposal
facilities and land disposal
facilities.

will be met by disposing of
site soils at appropriately
permitted facilities, in
accordance with the MCP.
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