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Executive Summary

Introduction and Purpose

This report describes the Alternatives Analysis (AA) undertaken for the Operable Unit No. 2 (OU2)
portion of the Schenectady (Clinton Street) Non-Owned Former Manufactured Gas Plant (MGP) site
(the Site) located on Clinton Street, in Schenectady, New York. The location is shown in Figure 1.
The purpose of the AA is to identify and evaluate a range of remedial alternatives and then
recommend a remedy.

The Clinton Street former MGP Site has been divided into two operable units, Operable Unit No. 1
(OU1) and OU2, as shown in Figure 2. A separate AA report was prepared for OU1 in February
2012 and approved by NYSDEC on March 28, 2012. This AA report has been prepared for OU2.

The OU2 AA is based on a series of environmental studies performed by National Grid, culminating
in the Remedial Investigation Report (RIR) of December 2012. The OU2 RIR was accepted by
NYSDEC on December 14, 2012.

Remedial Alternative Development and Recommended Alternative

A range of alternatives were developed for OU2, based on the land use approaches, remedial action
objectives (RAOs) and general response actions and the applicable technologies. A total of three
alternatives were developed and retained for detailed analysis:

1. No Action (required for comparison purposes by DER-10).

2. Removal of MGP-residues at the Postage Stamp and associated area to 15 feet below ground
surface that contain volatile organic compounds (VOCs) in excess of Part 375 Commercial
Use Soil Cleanup Objectives (SCOs) and total polycyclic aromatic hydrocarbons (PAHS) at
concentrations above 500 parts per million (ppm); introduction of oxygen release compound
(ORC) prior to backfilling; enhancement of the existing non-aqueous phase liquid (NAPL)
recovery program on the west side of Broadway; institutional controls.

3. Soil removal to Part 375 Unrestricted levels.

Based on the respective attributes and limitations of each alternative, Alternative 2, Removal of
MGP-residues containing 500 ppm or greater of total PAHs at the Postage Stamp to 15 feet below
ground surface, followed by introduction of ORC prior to backfilling; enhancement of the existing
NAPL recovery program on the west side of Broadway, and institutional controls emerged as the
recommended remedy for OU2. As summarized in the comparative analysis, Alternative 2 will
substantially reduce the impacts and provide the equivalent effectiveness of Alternative 3, at less
cost and with fewer negative impacts. This alternative is implementable with moderate short-term
impacts, and meets the RAOs for the Site, to the extent practicable.

GEl Q viii
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1. Introduction and Scope

This report describes an Alternatives Analysis (AA) for the Clinton Street (Non-Owned) former
manufactured gas plant (MGP) Site located on Clinton Street and adjacent parcels in Schenectady,
New York. The location is shown in Figure 1. The purpose of the AA is to identify and evaluate a
range of remedial action alternatives to support the selection of a final remedy for Operable Unit
No. 2 (OU2) (the Site).

The AA was developed consistent with the Voluntary Consent Order (VCO) dated July 3, 2001,
Index number D0-0001-0011, and in accordance with the applicable guidance of the New York State
Department of Environmental Conservation (NYSDEC) (DER-10 Technical Guidance for Site
Investigation and Remediation, May, 2010 and 6 New York Codes, Rules and Regulations
[NYCRR] Part 375) [(NYSDEC, 2010], the New York State Department of Health, the United
States Environmental Protection Agency (EPA), and the National Contingency Plan.

The Clinton Street former MGP site consists of two operable units, OU1 and OU2, as shown in
Figure 2. This AA report is for OU2, following NYSDEC’s acceptance (12/14/12) of the final
remedial investigation report (RIR) for OU2 (GEI, 2012). A separate AA report was prepared for
OUL1 and is dated February 2012.

This AA document summarizes the remedial investigation (RI) findings and potential human health
and environmental impacts identified at the site. It defines remedial goals, remedial action
objectives (RAOs) and Standards, Criteria and Guidance (SCGs). It develops and evaluates
remedial alternatives, and presents a recommended remedy for OU2. The balance of the document
is divided into the following sections:

Section 2

Site History, Description, and Conceptual Site Model
Section 3 - Exposure Assessment and Remedial Action Objectives
Section4 - General Response Actions and Estimated VVolumes
Section5 - Identification and Screening of Technologies

Section 6 - Development and Analysis of Alternatives

Section 7 - Recommended Remedy

Section 8 - References

©
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2. Site History, Description, and Conceptual Site Model

This section describes the Site and summarizes the Site history. It is based on information presented
in the OU2 RIR.

2.1 Site Description

The Clinton Street former MGP is located at the corner of Broadway and Clinton Street in the City
of Schenectady, Schenectady County, New York.

The extent of OU2 is shown in Figure 2. OU2 is located on the west side of Broadway, across from
the former MGP process area in OU1L. It has been divided into OU2 North and OU2 South to
support administrative requirements and facilitate reporting.

OU2 North is a paved parking area on the north side of the Clinton Street Extension. It is bounded
by Broadway on the east, Hamilton Street to the north, the Delaware and Hudson railroad to the
west, and the Clinton Street Extension on the south. OU2 North also contains a small gravel lot at
the end of the Clinton Street Extension that is referred to as the “postage stamp”. All of the land in
OU2 North is owned by the City of Schenectady.

OU2 South is bounded by the Clinton Street Extension to the north, Broadway to the east, Edison
Avenue to the south and the Delaware and Hudson railroad to the west. The gravel area south of the
postage stamp and west of Van Guysling is part of OU2 and is owned by the City. The remainder of
OU2 South between Van Guysling Avenue and Broadway consists of privately owned commercial
buildings, paved parking lots and some vacant gravel lots.

The boundary between OU1 and OU2 along Broadway is dominated by a utility corridor which
includes water and sewer mains, gas mains, underground electric, and a fiber optic trunk line. The
fiber optic trunk line continues northeast along Clinton Street.

2.2 Site History and Former Structures

Historical land use information for the Site was developed using Sanborn Fire Insurance (Sanborn)
maps, a historic Niagara Mohawk Power Company publication called The Synchronizer, the Phase
1A Literature Review and Archeological Assessment Report provided by Hartgen Archeological
Associates, and digital photographs of other historic maps filed at the Schenectady Historical
Society. These documents and more detail can be found in the OU2 RIR.

Sanborn maps were available for the areas of OU2 North and South for 1889, 1894, 1900, 1914,

©
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1930, 1951, 1988, 1993-1995, and 1999. Additional OU2 North and South maps for 1866, 1880,
1884, 1889, 1892, 1894, and 1904 were reviewed at the Schenectady Historical Society office.

OU2 North and South were slowly developed for commercial uses between 1889 and 1930. None of
the historical maps depicted MGP process buildings or structures in OU2 North or South. The
former MGP structures were all located in OU1, shown in Figure 3.

2.2.1 The Gas Plant in OU1

According to The Synchronizer (1921) and A Guide for Historic Preservation (1978), the gas works
was constructed in the early 1850s and began operation in 1851. The plant (Figure 3) was located on
Center Street (now Broadway) and was the first to operate in Schenectady.

An 1870 view looking toward the Schenectady gas plant from Broadway.

An 1870 photograph (courtesy of Hartgen Archeological Associates, Inc.) taken from Broadway
looking southeast, shows the office in front of a white gas holder. In 1882, according to the Burleigh
map, a second gas holder was added to the plant close to Center Street. A pedestrian tunnel passing
beneath the railroad is apparent in the 1892 map. The tunnel was blocked up (and used for storage
by the City of Schenectady) at an unknown time and is not depicted on Sanborn maps.

The 1892 map depicts a right-of-way (ROW) attributed to the Schenectady Gas Light Company
roughly in the same location as the current Clinton Street Extension.

The 1904 map indicates the plant was called the Mohawk Gas Company. The ROW first attributed
to the Schenectady Gas Light Company (in 1892) is labeled Mohawk Gas Company in 1894.

GEI@
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Gas production ceased by 1906 when it the plant was “moved” to the second Schenectady MGP on
Lower Broadway. Most of the remaining gas plant buildings, including the gas holder in the
southeast portion of the Site, are depicted as storage and non-MGP use buildings on the 1910 map.
These non-MGP uses remain apparent in the 1930 and 1951 Sanborn maps. No gas plant structures
are apparent in the 1988 Sanborn map.

2.2.2 0OU2 Land Development

In 1866 the land west of the gas works was open space with the Schermerhorn Creek and its
tributaries draining the area. By 1880 a railroad ROW labeled as the “D&H Canal Co. (lessee)”, was
depicted running north and south. Also, in 1880 there appears to be a street or ROW between Center
Street and the railroad that is labeled “Gas Co.”. The 1882 oblique Burleigh map shows this ROW
with two fence lines separating it from the open fields surrounding it. The current Clinton Street
Extension occupies the former ROW.

By 1889, Brougham and Co. (a maker of horse drawn carriages) was established on the corner of
Center Street and the unlabeled street leading toward the railroad. The land of OU2 North is shown
as the Campbell Estate. Most of OU2 South is described as the Robert Furman Plat. In 1889, Van
Guysling Avenue was marked out and building lots were established along it.

The 1894 map shows additional development with a photo shop and a “burnt out” building in OU2
North and further development along Center Street. There are a couple of homes shown near the
Postage Stamp west of Van Guysling. By 1900 the area along the railroad on the west side of OU2
North had a builder’s supply, a coal depot, a blacksmith shop and an ice house. The photo shop still
existed at that time. The gas plant in OU1 ceased operating in 1906.

By 1914 there was significant commercial development in the area of OU2. OU2 North is identified
as the City Pipe Yard (to be a public market). The Schenectady County Coal Company “Coal
Pocket” building is depicted in the south west portion of OU2 North. A retaining wall separated a
railroad spur that ran parallel to the building. A section of the spur appears to be a loading dock and
there also appears to be a ramp into the building. The spur continued to the south and was built
above a beverage depot before it ended in the OU2 South parcel. These structures remain in the
1930 and 1951 Sanborn maps; however, the Pipe Yard is now described as a public market. In the
southeast corner of the Pipe Yard is a wagon painting building. A two story scale house is also
depicted. The scale house currently remains in OU2 North.

Further south along Van Guysling was a hide and tallow company, a lubricating oil company, a
wholesale grocery store, a beer company, and horse sales and stables.

By 1930 the buildings housing the beverage companies under the railroad spur were vacant,
scattered piles of lumber and pipe are described on the south side of the Postage Stamp; junk storage
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and a junk yard were found on Van Guysling and a “filling station” was located in the middle of
what is now the Clinton Street Extension. The 2007 C.T. Male Report (discussed below) describes
the presence of an underground gasoline storage tank (1930) in OU2 North.

By 1951 another junk yard was shown where the lumber and pipe were in 1930 and across the street
was a meat packing house.

In summary, OU2 had a number of mixed uses starting in 1889 which became fully developed by
1914, after the gas plant in OU1 had been decommissioned. The area of the Postage Stamp had coal
storage, a wagon shed, beverage companies, a railroad spur, lumber and pipe storage, and a junk
yard. Other potentially relevant businesses included a manufacturer of lubricating oil and a “filling
station” just south of the Clinton Street Extension. By 1930 the lubricating oil manufacturer’s site
was occupied by a junk shop and attendant yard. Based on the Sanborn maps the junk shop
remained through 1951 and up until to 1988, expanding further south and to the west of Van
Guysling, encroaching (roughly) on the current location of 336 Broadway and the southwestern
portion of OU2 South.

2.3 Physical Setting and Local Land and Water Use

2.3.1 Climate

The Schenectady area of Upstate New York is a temperate area with average summer temperatures
of 83 degrees Fahrenheit and average winter temperatures of 13 degrees Fahrenheit. The annual
average precipitation at Schenectady is 36.81 inches. Rainfall is fairly evenly distributed throughout
the year. The wettest month of the year is June, with an average rainfall of 3.81 inches.

2.3.2 Topography

The ground surface in OU2 North and OU2 South is relatively flat with a slight gradient to the west.
In general, the elevation on Broadway is about 226 feet. The elevation on Van Guysling Street is
about 225 feet. Topographic contours are shown in Figure 2.

Surface water discharges to catch basins in Broadway and Van Guysling Avenue, the parking lots,
and Schermerhorn Creek, which is partially culverted. Surface water ultimately drains to the
Mohawk River approximately 3,500 feet northwest of the Site.

2.3.3 Land Use

OU2 is located in an urban area. Land use is predominantly commercial, and includes business
offices, a Union Hall, and paved parking areas. To the east in OU1 is the Schenectady Municipal
Housing Authority (SMHA) building with outdoor benches.

GEI@ 5
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2.3.4 Zoning

The City of Schenectady has zoned the entire area within OU2 as C-4, Downtown Commercial
District. This zoning is broadly described as non-residential and is meant to encourage mixed
commercial use with easy pedestrian access. The City nonetheless has designated “Permitted and
Special Permit Uses” which allow for residential use. Currently there is no known residential use in
ou2.

2.3.5 Utilities and Infrastructure

OU2 is characterized by a predominance of critical underground utilities, as shown in Figure 3. The
boundary between OU1 and OU2 along Broadway is dominated by a utility corridor which includes
water and sewer mains, gas mains, underground electric, and a fiber optic trunk line. Van Guysling
Avenue is lined with sanitary sewer, water, gas and overhead electric.

2.3.6 Water Supply in the Area

Water in the area of OU2 is publicly supplied from the Great Flats aquifer, also known as the
Schenectady aquifer. The City’s Environmental Health department has reported that any private
wells in the vicinity of the Site have been abandoned and there are no known private wells in the
area. The site lies within the Schenectady Aquifer, which is a designated sole source aquifer area
under Section 1427 of the Safe Drinking Water Act. The Schenectady public water supply is
provided by wells located at the treatment plant on Rice Road in the Town of Rotterdam,
approximately 2.3 miles from the site.

2.4 Site Geology

The geology of the Site was described in cross sections and on the test pit and soil boring logs
included in the OU2 RI Report (GEI, 2012). Five subsurface soil units were identified during the
investigation activities. Note: Refer to Figure 4 for the location of specific borings and monitoring
wells:

= Fill: Fill material was observed in all borings. The minimum thickness was 1.1 feet (at SB-
65/MW-18S(09) and the maximum thickness was 23 feet, at SB-155(11). The fill consisted
of sand, gravel, wood fragments, brick, ash, and cinders.

= Sand and silt: Beneath the fill was a unit comprised of highly variable amounts of silt and
sand. This is the same geologic formation described as the alluvium unit in the OU1 RI
Report (AECOMa, 2009). The thickness of the sand/silt unit in OU2 South ranged from 2
feet at SB-42(08)/MW-14(08) to 73 feet at SB-81(09).

= Leanclay: A lean clay layer was identified during the pre-design investigation (PDI) in
OU2 North at many of the PDI borings. Lean clay was identified at relatively shallow depths
in OU2 South (SB-60/MW-17S(09), SB-76/MW-21S(09), SB-81(09), SB-125/MW-
275(10), and SB-127(10), in the Postage Stamp). The lean clay is not contiguous throughout

GEI@ 6



ALTERNATIVES ANALYSIS
SCHENECTADY (CLINTON STREET)
OPERABLE UNIT NO. 2

NATIONAL GRID

DECEMBER 2013

OU2; where present over a large area it is assumed to have confining properties.

= Peat: A peat layer was observed in eighteen borings at a depth that varied from
approximately 12 to 22 feet below ground surface. The peat unit is not contiguous and its
thickness ranged from less than six inches at SB-162(11) to 12.5 feet at SB-71(09).

= Till: A glacial till unit was identified at approximately 90 feet below ground surface in OUL.
In OU2 South it was encountered at approximately 70 to 80 feet below ground surface at
seven boring locations: SB-61/MW-17D(09), SB-63(09), SB-64(09), SB-66/MW-18D(09),
SB-71(09), SB-92(09), and SB-95/MW-26D(09). The till consists of lean clay with gravel, is
non-plastic, and is assumed to have confining properties. It is assumed to be a contiguous
unit and at SB-63(09), it was at least 10 feet thick. The total maximum thickness is not
known.

2.5 Surface Water Hydrology

Surface water flow direction across OU2 roughly follows the slope of the ground surface from
southeast to northwest, with discharge to a series of catch basins in Clinton Street, Broadway, and
Van Guysling Avenue. Most storm water is ultimately channeled into Schermerhorn Creek via a
storm sewer beneath VVan Guysling Avenue.

2.6 Site Hydrogeology

The water table in OU2 is found at depths generally ranging from approximately 5 to 11 feet below
ground surface. The groundwater flow direction in OU2 North and South (2009 data) for shallow
wells (less than 40 feet deep) screened across the water table is shown in Figure 5. Shallow
groundwater flow is from the northeast to southwest across OU2 North and OU2 South, with
Schermerhorn Creek as the apparent discharge point. The hydraulic gradient for the 2009 shallow
groundwater flow is approximately 0.0047 feet per foot (ft/ft). Figure 5 also includes the
groundwater flow direction for the select wells sampled in 2011. While there is some variance in
contour lines, the shallow groundwater flow is apparently influenced by Schermerhorn Creek —
where shallow groundwater discharge occurs. The hydraulic gradient for the 2011 shallow
groundwater flow at and near the Postage Stamp is approximately 0.008 ft/ft.

The groundwater flow direction for deep wells (40 to 90 feet deep), shown in Figure 6, is from the
east-northeast to the west-southwest in OU2 North and OU2 South. The hydraulic gradient for the
deeper groundwater is 0.0008 to 0.002 ft/ft.

A slight downward gradient is apparent at the well pairs closest to Broadway. Farther to the west,
the gradient shifts upward. The variance may be a function of the permeability of the soil the wells
were screened in and/or discharge of groundwater to Schermerhorn Creek. Regardless of cause, the
variances do not affect groundwater flow findings described above.

©
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2.7 Extent of Impacts and Conceptual Site Model

2.7.1 Potential Sources of MGP Residuals

Former site operations in OU1 are the primary source of MGP-impacts in OU2. Tar migrated from
OU1 beneath Broadway and to the west into OU2. Impacts in OU2 north were deposited there or
migrated via a steel pipe found and removed during the Interim Remedial Measure (IRM). The pipe
appeared to originate at former gas holder B. MGP impacts beneath the Postage Stamp migrated in
the subsurface from OU2 North, via the steel pipe, or both. No evidence of the steel pipe was
found at the Postage Stamp in April 2013 when test pits were excavated to search for it.

MGP-residuals in OU2 act as source areas, as follows:

= Deep soils (40 to 45 feet) along the west side of Broadway in OU2 have tar saturated intervals
(with intervals ranging from 2 to 5.5 feet thick). Recovery wells have been installed and non-
aqueous phase liquid (NAPL) is being recovered. The downgradient extent of subsurface tar
saturation was identified during the OU2 RI. Tar is present in the subsurface below the water
table and does have an effect on groundwater to the west/southwest.

= The IRM completed in OU2 North removed MGP residuals that were acting as source material
to groundwater impacts. As a result of the IRM, OU2 North (on the north side of the Clinton
Street Extension) is no longer regarded as a source area.

=  MGP impacts are present beneath Clinton Street Extension and sidewalks to the south of the
extension. They are also present in the subsurface at the Postage Stamp. At both locations,
groundwater quality has been affected at concentrations above the SCGs. However, liquid tar
has not been observed in these areas and the continued migration of tar is unlikely.

= Al OU2 analytical data were compared to observations of physical impacts in the sampled
interval. All samples with only an MGP odor and/or MGP staining had less than 500
milligrams per kilogram (mg/kg) of total polycyclic aromatic hydrocarbons (PAHSs) and
individual volatile organic compounds (VOC) compounds less than the Commercial SCOs for
that individual VOC. All samples with sheen, blebs, or tar exceeded either the 500 mg/kg total
PAHSs or at least one of the VOC Commercial SCOs.

2.7.2 Nature and Extent of Contamination

Subsurface soil physical impacts in OU2 North and OU2 South are present along both sides of the
Clinton Street Extension, the western side of Broadway across from the OU1 source area, and at the
Postage Stamp and associated area.

2.7.2.1 0OU2 North

The 312 Broadway impacts in OU2 North were addressed during the IRM in 2012. The IRM
Completion Report is in review with NYSDEC.
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2.7.2.2 0U2 South, Northern Portion

The shallowest MGP-related impact was a slight tar-like odor encountered at approximately 9 feet
below ground surface at SB-110(10), between 318 and 330 Broadway. No evidence of sheen, blebs,
or NAPL was present at this location. Other MGP physical impacts (odors, staining, sheen, blebs,
globs, coatings, and lenses of saturation) were observed at depths generally ranging from 10 to 14
feet deep in the area between the Clinton Street Extension and the property at 336 Broadway
(Figure 2). Aside from SB-110(10), the impacts located in this area are covered with at least 10 feet
of un-impacted soil or by buildings, pavement, and sidewalks.

Soil vapor impacts are present at SV7(08). VOCs indicative of an MGP source and possibly other
sources were detected, but are below a level of concern for soil vapor intrusion. This suggests that
non-MGP petroleum products are the source of VOCs found in the soil vapor sample. Additional
soil vapor sampling was conducted in February 2012. The results were provided separately to
NYSDEC and they were consistent with those at SV7(08).

2.7.2.3 0U2 South, Southern Portion

In the southern portion of OU2 South, NAPL was observed at depths ranging from 39.5 to 45 feet
below ground surface on the west side of Broadway. The soil impacts in OU2 South are terminated
approximately 25 feet above the till unit that was encountered between approximately 70 to 77 feet
below ground surface; subsurface soil physical impacts have been delineated. OUL1 is the source of
these impacts.

2.7.2.4 Postage Stamp and Associated Area

Impacts at the Postage Stamp are well documented. Polychlorinated Biphenyls (PCBs), unrelated to
former gas-making, are present in the surface and shallow subsurface. The PCB impacts will be
addressed by other parties.

MGP-impacted soil lies below the PCB impacts, with NAPL evidence present at about 10 feet below
ground surface. The maximum depth of MGP visual impacts is 24 feet below ground surface.

2.7.2.5 0U2 Groundwater

Hydrocarbon impacts in shallow and deep overburden groundwater have been delineated. Based on
groundwater that meets the SCGs at downgradient locations, the impacts are confined to OU2,
except at shallow well SB-125/MW27S(10), south of the Postage Stamp. This well was installed in
MGP-impacted soil. Otherwise, overburden groundwater impacts are reduced as they flow toward
Schermerhorn Creek. Organic compounds are very low or non-detectable at wells SB-60/MW-
17S(09), SB-61/MW-17D(09), SB-65/MW-18S(09), and SB-66/MW-18D(09) to the south; SB-
84/MW-24S5(09), SB-86/MW-25S(09), SB-87/MW-25D(09), and SB-165/MW-29S(11) to the west;
and SB-95/MW-26D(09) to the north. Additional information about the nature and extent of
contamination can be found in the RIR.
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2.7.3 Fate and Transport Mechanisms

Based on the borings and test pits performed during the OU2 RI, the majority of the source material
in OU2 South lies at depths of 40 to 45 feet below ground surface on the west side of Broadway.
Unimpacted subsurface soil was found downgradient of the area and tar recovery is on-going at
wells along Broadway. As such, additional migration is unlikely.

The IRM completed in OU2 North removed potential source material that would have provided
“head” to MGP residuals beneath the Clinton Street Extension and the Postage Stamp, where the
shallowest evidence of tar was observed at 10 feet below ground surface. Observation of MGP
residuals in that area did not suggest the presence of mobile NAPL.

2.7.4 NAPL Removal Program

As part of the NYSDEC-approved NAPL Removal Program, GEI Consultants, Inc. (GEI) gauges,
monitors and recovers NAPL in wells SB-19/MW-8S(06) and SB-44/MW-8D(08) in OU1 and SB-
30/MW-12D(08), SB-43/MW-14D(08), and SB-117/RW-1(10) in OU2 on a twice per month basis.
This effort is being conducted to establish the feasibility and practicality of a more formal NAPL
recovery program. GEI provides the NYSDEC with an annual report that summarizes this work. In
the last year there has been little or no recovery from the wells in OU-1. Most recovery has occurred
from SB-43/MW-14D(08).

2.7.5 Adjacent Site

During the OU2 RI field work, GEI learned that remedial efforts were underway at an adjacent site.
According to EPA documents (http://www.epaosc.org/Schemerhorn - correct spelling is
Schermerhorn), a metal scrap yard was operated by Buff and Buff, Inc. at 95 Van Guysling Avenue
from 1953 to 1993. This is located down gradient of OU2 South. The location is identified in
Figure 4.

PCB oils were discharged onto the ground surface at that Site. EPA oversaw removal of the upper 5
feet of soils and stabilization of deeper soils in 2009. The cleanup was completed in April 2010.

2.8 Conceptual Site Model

Source(s)
OUL1 is the source of NAPL and PAHSs in OU2.

PCBs are present in the shallow subsurface at the Postage Stamp and associated area. The former
railroad tunnel (now the vault) was initially identified as a potential source for PCBs. However, the
concentrations of PCBs at the Postage Stamp and associated area are higher. The former Buff and
Buff scrapyard is a likely source, given the EPA PCB cleanup conducted there in 2009.

©
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Total and free cyanide are present in both soil and groundwater in OU2 North and OU2 south. The
cyanide source is uncertain. It may be related to road salt stored in both OU2 North and OU2 South.
Cyanide can be related to MGP purifier waste, but none has been observed at the Site.

Migration Pathways

A steel pipe containing MGP-residues was found in the subsurface during the IRM at 312 Broadway.
The directional trend of the pipe suggested its origin was Gas Holder C, in OUL.

Most tar recently observed in OU2 North is very viscous or hardened and was removed during the
IRM. The locations and elevations of former MGP impacts at 312 Broadway are consistent with
south/southwest migration (and groundwater flow direction) beneath the Clinton Street Extension
and towards the Postage Stamp and associated area. The steel pipe found during the IRM was
further investigated to determine if it was a NAPL pathway to the Postage Stamp. No steel pipe was
found and it is not possible to conclude that it was a tar conduit to the Postage Stamp.

A lean clay unit was observed in a number of borings in OU2 North and the northern portion of OU2
South. This unit may have influenced active NAPL movement in the past.

The depth of most former MGP impacts in OU2 North ranged from about 6 to 15 feet below ground
surface. These depths suggest it was the source of subsurface soil and groundwater impacts between
10 and 24 feet below ground surface on the south side of the Clinton Street Extension.

Subsurface soil has been a migration pathway for NAPL from OU1 west into the eastern portion of
OU2 South beneath Broadway. The migration appears to be on-going because coal tar dense non-
aqueous phase liquid is periodically removed from recovery wells in OU2 South on the west side of
Broadway and they continue to recharge with coal tar. The coal tar in this part of OU2 South is a
source of dissolved constituents in groundwater in OU2 South, though acceptable groundwater
quality is present at the downgradient site boundaries.

No evidence of coal tar has been found in the OU2 South subsurface more than 150 feet west of
Broadway. The depth to coal tar on the west side of Broadway ranges from approximately 29 to 45
feet below ground surface. Downgradient physical impacts (to the west) are consistent with these
depths — to almost 43 feet below ground surface at SB-112(10).

Based on analytical results, the extent of soil and groundwater physical and chemical impacts is
limited to within the boundaries of OU2 North and South, except just south of the Postage Stamp,
where impacted subsurface soil and groundwater is present near the railroad at well SB-125/MW-
27S(10).
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Ecological Receptors

There is little or no habitat for flora or fauna at or near OU2, given the urban environment. There
are no significant ecological receptors.

Human Receptors

As discussed in Section 6, there are several potential human receptors for compounds detected in
surface soil, subsurface soil, groundwater, and soil vapor. The potential receptors for surface soil
include adults and trespassers. The potential receptors for subsurface soils, groundwater, and soil
vapor are construction and utility workers — those with reason to perform intrusive activities such as
excavation that might expose impacted soils or groundwater.

©
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3. Exposure Assessment and Remedial Action
Objectives

This section presents the RAOs that apply to this Site, based on an understanding of the exposure
pathways provided in the OU2 RIR and the applicable regulatory SCGs for the Site.

3.1 Exposure Pathways

Complete exposure pathways do not exist in OU2 North on the north side of the Clinton Street
Extension, unless intrusive excavation and construction were to occur. An IRM was completed there
to remove source material in the fall of 2012. The entire area has been repaved and currently meets
the NYSDEC Commercial use standards. Future site management will not allow intrusive work
without appropriate controls, which are actively maintained now and will be into the future. In
addition, deed restrictions, a Site Management Plan, and periodic inspections will be implemented
by National Grid to further protect against exposure concerns. This is further discussed in Sections 6
and 7 of this document.

Only potentially complete pathways exist beneath the Clinton Street Extension and OU2 South
between Broadway and Van Guysling Avenue. The pathways would be complete only if intrusive
excavation or construction were to penetrate deep enough. However, along Broadway, the impacts
are too deep to expose during any typical excavation. Beneath the Clinton Street Extension and
between Broadway and Van Guysling, the impacts are generally covered with buildings and parking
areas.

At the Postage Stamp, however, complete pathways are currently present for direct contact,
inhalation, or ingestion of PCBs and total cyanide, which are present above the Commercial SCOs in
surface soil and shallow subsurface soil. These impacts are not related to the former MGP and
National Grid is not responsible for them, even though MGP impacts are present below them.

Section 6.1 of the RIR presents an assessment of the exposure pathways at the various properties that
comprise the Site study area. The following summary is provided to form the basis for the Site
RAOs.

3.1.1 Exposure Pathways

= “Near Surface” Soil: Outside of the Postage Stamp, numerous episodes of redevelopment
which have involved re-grading of the ground surface and the installation of parking lots,
buildings, and modern landscaped areas have caused the risk of impacts to users of OU2 to
be very low. The potential receptors include the Adult Commercial Worker, Adult Utility

GEI@

Consultants 13




ALTERNATIVES ANALYSIS
SCHENECTADY (CLINTON STREET)
OPERABLE UNIT NO. 2

NATIONAL GRID

DECEMBER 2013

Worker, Visitor, and Trespasser under current and future expected use in these areas. The
potential pathways are ingestion, dermal contact, and inhalation. Potentially complete
exposure pathways exist for these compounds.

= Subsurface Soil: OU2 has subsurface MGP-related impacts, primarily at the Postage Stamp
and OU2 South. In the northern portion of OU2 South, most of these impacts are located
under buildings or paved areas, and beneath at least 10 feet of non-impacted areas.
Therefore, these impacts would only be encountered during invasive excavations. Potentially
complete exposure pathways exist for these compounds. The potential pathways are
ingestion, dermal contact, and inhalation. The potential receptors include the Adult
Commercial Worker and Adult Utility Worker under current and future expected use in OU2
South. Adults, children, and trespassers are not expected to conduct excavations that would
cause exposure.

In the southern portion of OU2 South on the west side of Broadway, NAPL is present at
depths greater than 35 feet below ground surface. These are inaccessible to all but the
deepest excavations.

= Groundwater: The groundwater impacts would only be encountered during an invasive
excavation below the groundwater table, which ranges from 5 to 11 feet below ground
surface. Potential groundwater receptors include the Adult Commercial Worker and the
Adult Utility Worker. There are potentially complete pathways via ingestion, dermal
contact, and inhalation. An actual complete pathway would be triggered by intrusive
subsurface activity, such as excavation. The depth to groundwater at the Site limits the
potential for contact and the entire urban area of Schenectady is on a public water system.

= Soil Vapor: VOCs were found in soil vapor samples in OU2, in the vicinity of 318
Broadway. Shallower soil vapor compounds were at higher concentrations than the deeper
samples, which are closer to MGP impacts. MGP-related soil vapor impacts that would
cause vapor intrusion into OU2 buildings were not identified. The risk of indoor air quality
issues from MGP-related impacts is low.

Based on the Unrestricted SCOs (for surface and subsurface soil), the Ambient Water Quality
Standards, Guidance Values, and Groundwater Effluent Limitations (AWQS) for groundwater, and
the presence of volatile compounds in soil vapor at concentrations above “background”, there are
potentially complete exposure pathways for all three media.

3.2 Standards, Criteria, and Guidance

As defined in the DER-10, standards and criteria are the New York State regulations or statutes that
dictate the cleanup standards, standards of control and other substantive environmental protection
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requirements, criteria, or limitations which are generally applicable, consistently applied, officially
promulgated and are directly applicable to a remedial action.

The principal SCGs that are typically applicable are:

= 6 NYCRR § 375-1: General Remedial Program Requirements;

= 6 NYCRRS 375-2: Inactive Hazardous Waste Disposal Site Remedial Program;

= 6 NYCRRS 375-6: Remedial Program Soil Cleanup Objectives;

= Draft NYSDEC Policy Memorandum on Soil Cleanup Guidance (Soil Cleanup Memo),
November 4, 2009;

= NYSDEC Technical and Operational Guidance Series (TOGS) 1.1.1 Ambient Water Quality
Standards and Guidance Values and Groundwater Effluent Limitations;

= Guidance for Evaluating Soil Vapor Intrusion in New York;

= DER-10 Technical Guidance for Site Investigation and Remediation;

= NYSDEC Soil Cleanup Guidance, NYSDEC Policy, October 21, 2010 (CP-51) Soil Cleanup
Guidance;

= DER-31 Green Remediation, and

= Technical and Administrative Guidance Memorandum (TAGM) 4030-Selection of Remedial
Actions at Inactive Hazardous Waste Sites.

However, the VCO allows some flexibility with application of SCGs, such that NYSDEC will
consider site-specific approaches that are adequately protective of humans and ecology. As such,
National Grid proposed a site-specific clean-up strategy that would be protective of humans and
ecology in a letter dated April 1, 2013, to NYSDEC (Appendix A). NYSDEC confirmed the
strategy was acceptable in an email dated April 5, 2013 (Appendix A).

Therefore, the site-specific cleanup levels for the MGP-related contaminants of concern in soil and
groundwater are the SCGs that will be used to define the RAOs and to develop the remedial
alternatives.

3.2.1 Soil Cleanup Levels for OU2

As stated in the CP-51 Soil Cleanup Guidance, Section 5, Paragraph A: a soil cleanup level is the
concentration of a given contaminant for a specific site that must be achieved under a remedial
program for soil. The determination of soil cleanup levels is dependent on the following criteria
(The criteria are provided in italics, below):

1. The applicable regulatory program, which for this site is the VVoluntary Cleanup Program;

2. Whether the groundwater beneath or downgradient of the site is or may become
contaminated with site related compounds. Results from the RI indicate that groundwater
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contamination is present but primarily limited to the Site.

3. Whether ecological resources constitute an important component of the environment at or
adjacent to the site, and which are, or may be, impacted by site-related contaminants.
Ecological resource considerations do not apply for this AA because OU2 and adjacent
properties are characterized by landscaped and developed properties;

4. Other impacted environmental media such as surface water, sediment, and soil vapor. These
considerations are not applicable for this Site, as described in Section 2, above. Contaminants
in soil vapor within OU2 were not detected at a level of concern for SVI.

After evaluating the nature and extent of the soil impacts on OUZ2, this AA presents alternatives
based on the removal of shallow soils that contain source material; total PAHs greater than 500
mg/kg, as described in the CP-51, Paragraph H; and/or individual VOC exceedances of Commercial
Use SCOs. These criteria will be applied to the soil impacts at the Postage Stamp, in the gravel area
on the west side of Van Guysling Avenue.

Impacted soils in the northern portion of OU2 South that are located below asphalt, concrete, or
buildings and have at least 10 feet of non-impacted soil above them were not included in this
approach. These will be addressed with institutional controls.

Recoverable NAPL located in the eastern portion of OU2 South on the west side of Broadway,
where existing recovery operations are ongoing, will also be addressed. The development of these
SCOs is described in more detail below.

Protection of Groundwater. The Site is located within the Great Flats aquifer, also known as the
Schenectady aquifer, which is designated as a sole source aquifer area under section 1427 of the Safe
Drinking Water Act. Protection of Groundwater SCOs (which are the Unrestricted SCOs for the
organic and inorganic compounds at this Site) may be deemed not applicable by the DEC, allowing a
Restricted Use approach, if the following conditions are met, as described in CP-51 Soil Cleanup
Guidance, Section V, Paragraph D2 (the Guidance text is provided in italics, below):

= The groundwater standard contravention is the result of an on-site source which is addressed
by the remedial program. In order for this condition to be met, the remedial alternatives in
this AA that are based on the CP-51 approach include technologies that address the on-site
source materials.

= Anenvironmental easement or other institutional control will be put in place which provides
for a groundwater use restriction. This provision is included in the alternatives in this AA
that are based on the Unrestricted and Restricted Use approach.
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DEC determines that contaminated groundwater at the site either:

Is not migrating or likely to migrate off site. Impacted groundwater is migrating through
OU2, but on-site monitoring wells downgradient of the deeper source material along
Broadway are clean.

or
Is migrating or likely to migrate off site; however, the remedy includes active
groundwater management to address off-site migration. Potentially impacted shallow
groundwater is migrating off-site from the Postage Stamp and Associated area (wells SB-
125/MW-27S(10) and SB-165/MW-29S5(11)) but an excavation to meet CP-51 criteria
(total PAHSs greater than 500 mg/kg) and/or individual VOC exceedances of Commercial
Use SCOs is planned for this area of the Site. These groundwater impacts were not
caused by the deeper tar impacts on the west side of Broadway. This conclusion is based
on groundwater contours and flow paths (Figures 5 and 6) and the shallow screen
intervals of the impacted wells at the Postage Stamp and Associated Area.

DEC determines that groundwater quality will improve over time. Groundwater quality
improvements over time have been documented at a large number of MGP sites. A recent
scientific report of a 14-year monitoring program at an MGP site in New York has
demonstrated that monitored natural attenuation (MNA) is a viable remedial strategy for
groundwater after the original source is removed, stabilized, or contained (Neuhauser, et al,
2009). While complete groundwater restoration will take many years, additional tar recovery
along the west side of Broadway (as further discussed in Section 6), is expected to result in
improved groundwater quality in the future. In addition, removal of subsurface impacts at
the Postage Stamp will improve the quality of groundwater migrating off-site. Finally, post-
excavation groundwater monitoring will be part of on-going site management and
institutional controls.

Land Uses and SCOs. Using the CP-51 Criteria (total PAHs exceeding 500 mg/kg) and/or
individual VOC exceedances of Commercial Use SCOs as the SCOs on the west side of Van
Guysling Avenue will allow for commercial use which is both the current and future anticipated land
use. Potential exposure to remaining contaminates will be mitigated by the use of institutional and
engineering controls.

3.2.2 Groundwater Cleanup Levels for OU2

The SCGs for groundwater quality are the AWQS identified in “NYSDEC Technical and
Operational Guidance Series 1.1.1” (TOGS).

3.3 Remedial Action Objectives

The RAOs are established as the overall goals for the site remediation to provide protection of
human health and the environment.
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Upon consideration of the SCGs, and the nature and extent of MGP impacts, as described in the RI,
the following RAOs were developed for OU2. These RAOs are goals to be achieved to the extent
practicable.

3.3.1 Soil

= Prevent ingestion/direct contact with contaminated soil.

= Prevent inhalation of contaminants, including dust, from the soil.

= Prevent migration of contaminants that would result in groundwater or surface water
contamination.

3.3.2 Groundwater

= Prevent contact with, or inhalation of volatiles from contaminated groundwater.
= Improve groundwater quality, to the extent practicable.

= Prevent the discharge of contaminants to surface water.

= Remove the source of ground or surface water contamination.
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4. General Response Actions and Estimated Volumes

In accordance with the guidance provided in DER-10 regarding the development and evaluation of
remedial alternatives, this section describes the development of General Response Actions (GRAS)
to address the RAOs identified in Section 3, and the estimated volumes of impacted media within
ou2.

4.1 Range of GRAs

GRAs are not specific to any single technology, but represent categories or approaches which may
be combined and further defined to create remedial alternatives. To meet the RAOs developed for
the Site, the following GRAs were identified:

1. No Action. This response action is listed for compliance with AA guidance, but would not
result in meeting the RAOs and is not contemplated for this Site.

2. Administrative Actions Pertaining to Soil or Groundwater. These actions involve
restrictions of legal access to soil or groundwater. They are combined with other actions in
the development of alternatives.

3. Containment of Soil and Groundwater. Containment actions involve little or no treatment,
but provide physical barriers to exposure, or otherwise remove pathways of exposure. These
actions include vertical barriers and surface caps.

4. Removal and Off-site Treatment/Disposal of Soil and NAPL/Groundwater. These
actions include excavation of impacted soil and extraction of NAPL, and off-site
treatment/disposal of these in properly permitted facilities.

4.2 General Extent of Impacts

The nature and extent of impacts at OU2 in surface soil, subsurface soil, NAPL, and groundwater
were described in Section 2. Figure 7 shows the maximum depth of soil that exceeds CP-51 criteria
(total PAHSs greater than 500 mg/kg) and/or individual VOC exceedances of Commercial Use SCOs
and maximum depth of MGP-related visual impacts (tar sheens and greater).

In accordance with the guidance provided in DER-10, this section also presents the maximum extent
of impacts in soil. The total maximum areal extent of soil impacts, defined as exceedances of Part
375 Unrestricted SCOs, are shown in Figure 8.

4.3 Volume Estimates

The volumes of impacted soil and NAPL present at OU2 were estimated for the purpose of
providing a basis for the development and evaluation of remedial alternatives. The table below
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provides a summary of the volumes for each impacted medium. Volume calculation sheets and
figures are provided in Appendix B.

Estimated Volumes of Impacted Media Exceeding Relevant SCOs or CP-51

Medium or Material in OU2 Estimated VVolume Estimated Volume
[cubic yard (CY)] (gallons)
Unrestricted SCOs (accessible and inaccessible soils) in OU2 113,946 --
CP-51 (total PAHs exceeding 500 mg/kg) and/or individual VOC
exceedances of Commercial Use SCOs and Source Material in 8,450 --
ou2

400 (5% porosity)

Potentially Recoverable NAPL (in OU2) -- 1,800 (24% porosity)
s 0

Some “clean” soil is included in the estimate because it must be removed to access deeper impacts. Soil borings
lacking visual impacts and analytical data are assumed to be “clean”, based on logging observations. Impacted
soils at least 10 feet below asphalt, concrete, or buildings are not included. Soil borings with physical impacts
but no associated analytical data are assumed to have an average concentration based on surrounding borings
with similar impacts. Soils exhibiting sheens or greater are assumed for this site to exceed CP-51 and/or
individual VOC exceedance of Commercial Use SCOs criteria, as described in section 2.7.1.

4.3.1 Surface Soils

MGP-impacted surface soils are not known to be present on OU2. PCBs were detected in surface
soil samples at the Postage Stamp and associated area, but they are not MGP-related impacts.
NYSDEC has concurred with this finding, and as such, surface soil is not addressed with this AA.
At the Postage Stamp it will be addressed by others.

4.3.2 Subsurface Soils

Impacted soil volumes were estimated as the product of the impacted area and applicable impacted
depths. Although non-impacted soils are present in the upper 4 to 6 feet of soil, these soils were
included in the volume estimates because they would need to be excavated and managed to gain
access to the deeper impacted soils in most remedial scenarios. Volume calculation sheets and
associated figures are provided in Appendix B. All soil volumes were rounded to the nearest 10
cubic yards.

As discussed in Section 3, there is one land use approach applicable to OU2 for the foreseeable
future. Single-family residential use was not considered in the AA due to the existing parking and
commercial uses, which the City and NYSDEC expect to continue. Though the zoning can make
special designations for residential use, these are generally not expected. Therefore, CP-51 criteria
(total PAHs exceeding 500 mg/kg) and/or individual VOC exceedances of Commercial Use SCOs
was used during the evaluation in accordance with NYS Part 375 and the NYS Soil Cleanup Policy
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(CP-51) Memorandum. Evaluation of soil removal to Unrestricted SCO levels was considered only
for comparison purposes in Section 6.

The soil volume exceeding the Unrestricted SCOs was estimated by referring to the RIR data tables
for soils exceeding individual PAHs and the individual benzene, toluene, ethylbenzene, and xylene
compounds, and including observed source materials, which will exceed the Unrestricted SCOs.
This volume is 113,790 cubic yards. The soil volume exceeding the CP-51 criteria (total PAHS
exceeding 500 mg/kg) and/or individual VOC exceedances of Commercial Use SCOs was estimated
by referring to the RIR data tables for soils and also including observed source materials. The soil
volume exceeding these criteria is 8,450 cubic yards.

Potentially recoverable NAPL exists at the site on the west side of Broadway in tar saturated soils at
the following borings:

=  SB-30/MW-12D(08), from 41.5 to 43.5 feet bgs;
=  SB-35/MW-13D(08), from 40 to 41 feet bgs;

= SB-43/MW-14D(08), from 39.5 to 45 feet bgs;

= SB-117/RW-1(10), from 44.8 to 45.3 feet bgs.

Based on these data, it was assumed that the thickness of tar saturated soils is approximately 2 feet
thick. (This assumption is for estimating purposes only, and will be refined during the design
process). The total volume of potentially recoverable NAPL was estimated to range from
approximately 400 to 1,800 gallons, depending on porosity. These volume calculations and the
assumptions made to perform them can be found in Appendix B and in Figure 7.
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5. ldentification and Screening of Technologies

An initial screening process was used to determine the most applicable technologies for the Site,
using literature sources and GEI’s experience at similar sites (FRTR, 2002; GRI, 1997; ITRC, 2002;
NYSDEC, 1992). Technologies corresponding to the General Response Actions were further
refined and developed for this Site. Table 1 provides a summary of the effectiveness,
implementability, and costs of each technology, and whether or not they were retained for use in the
alternatives. The remainder of this section provides additional brief descriptions of the technologies.

5.1 Institutional and Engineering Site Controls

Site controls can effectively prevent exposures for potential receptors. They do not involve direct
management of the impacted media, and therefore they are not effective in limiting subsurface
migration of contaminants, or in volume reduction, or treatment. They consist of institutional
controls and engineering controls (IC/ECs). Site controls are included in an alternative if the remedy
does not immediately achieve RAOs, and use restrictions need to be applied.

The institutional controls that are applicable to alternatives for OU2 include a site use agreement
between National Grid and the Site owners for groundwater use and Site use, a municipal ordinance
restricting construction and use of groundwater wells, and a site management plan providing
procedures to be implemented prior to disturbance of impacted soils, and periodic engineering
inspections. The engineering controls that are applicable to OU2 include maintenance of Site
pavement and signage to warn against excavation. Subsurface demarcation barriers, such as orange
geo-fabrics, are important engineering controls which provide visual indications of impacted soil
areas.

5.2 Containment Technologies

Containment technologies include surface caps, vertical barriers, and soil containment by In-Situ
Solidification (ISS).

Caps include surface cover soil and impervious caps. These are effective for controlling exposure
from surface soils. However, caps are not effective in preventing subsurface migration of NAPL, do
not reduce the volume of source material, and require institutional controls. MGP impacted surface
soils are not present on OU2. Therefore, capping is eliminated from further consideration as the
primary component of remedial alternatives.

Low permeability barriers minimize infiltration of precipitation to source areas, reducing migration
of dissolved contaminants. The purpose of vertical barrier containment technologies would be to
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reduce migration of impacted groundwater and NAPL by containment of these impacted media.
There are four technologies commonly used to construct physical barriers for containment:

1) plastic liners used to minimize recontamination from adjacent impacted soils, 2) slurry walls,

3) grout curtains, and 4) sheet piling. All four technologies involve the construction of an
impermeable wall capable of blocking groundwater and NAPL migration. Additional descriptions
are provided in Section 5.4, below.

For permanent barriers as a primary component of a Site-wide remedy, the limitations of future Site
use and continuing operation and maintenance of groundwater control or treatment systems are
primary concerns. A confining layer is necessary for vertical barriers to be constructible and
effective, and the confining layer needs to be a comprised of soils with low permeability. A
contiguous till unit is present at the Site beginning at approximately 75 feet below ground surface. A
vertical barrier of this depth would be expensive and unnecessary for the small layers of tar
saturation that exist at the Site. These walls do not treat impacted soil to meet Unrestricted Use,
Commercial Use, or CP-51 criteria and do not reduce the volume of source material. For this Site,
these reasons eliminate barrier containment technologies from further consideration as the primary
component of remedial alternatives. However, this technology is retained for use in detailed design
of excavation alternatives and excavation support.

ISS technologies have aspects of containment and in-situ treatment. 1SS of impacted soil involves
the in-place mixing of cementitious reagents (such as Portland cement) with impacted soil to create a
solid monolith that substantially decreases the ability of groundwater to come into contact with
contaminants. An early use of the technology was for treatment of PCB-impacted soils (Stinson and
Sawyer, 1988), metals-impacted soils, and oil-impacted soils (Conner, 1990). It is becoming an
increasingly accepted means of remediation at MGP sites (EPA, 2000), including MGP sites in New
York State (New York Construction, 2007), such as the Hiawatha Blvd., former MGP site in
Syracuse. The ISS technology relies on the selection of the appropriate agents and proportions (the
“mix design”) as well as the successful delivery system to provide in-situ contact and encapsulation
of the impacted soil. The three common delivery systems used for ISS are bucket mixing, auger
mixing, and pressure/jet grouting.

ISS results in the formation of a solid monolith of relatively impermeable material in the saturated
zone. Groundwater is forced around and under the ISS monolith, thus preventing contact of
groundwater with the constituents of concern (COC) contained in the monolith. However, at some
sites, the changed hydrogeologic regime can pose a risk for increased migration of NAPL and
contaminant of primary concern (COPCs) from areas adjacent to the ISS monolith. This unintended
consequence is the primary concern regarding the overall effectiveness of ISS at OU2.

Groundwater flow from OUL into OU2 would encounter the ISS monolith, resulting in increased
flow through the adjacent areas. Increased migration of COPCs and NAPL, or migration into areas
not presently impacted, could result. Although subsurface drainage could be installed on either side
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of the ISS monolith, the effects at downgradient discharge points and the long-term effectiveness of
the drainage systems would not be assured. These walls do not treat impacted soil to meet
Unrestricted Use, Commercial Use, or CP-51 criteria and do not reduce the volume of source
material. Therefore, use of ISS as a component of the remedy at OU2 is not recommended and this
technology was not carried forward for development of alternatives at this Site.

5.3 On-site and In-situ Treatment

On-site and in-situ treatment technologies use chemical, thermal or biological processes to reduce
the toxicity or volume of contaminants. The technologies evaluated for this alternatives analysis
included on-site soil treatment and air sparging/soil vapor extraction.

On-site soil treatment processes conducted on excavated soil include biological, chemical or thermal
treatment. The effectiveness of these processes is variable and each requires a site-specific
demonstration to determine the degree of treatment, time, and land area required. One specific on-
site soil treatment process is the application of oxygen release compound (ORC). ORC supplies
“controlled-release molecular oxygen to the subsurface environment that will accelerate the rate of
naturally occurring aerobic contaminant biodegradation in groundwater and [groundwater ] saturated
soils for periods of up to 12 months on a single application” (Regenesis, 2013). ORC is usually
mixed with water to form a slurry and directly injected into the soil. ORC can also be applied to
excavations in a dry powder form or as a slurry to exposed soils, and maximum treatment occurs
when the ORC is mixed with the backfill material (Regenesis, 2013). In general, these processes
require a location with an appropriate distance from surface features and existing structures. These
considerations resulted in on-site treatment processes not being retained as the primary component
of remedial alternatives; however, since excavation is a component of the remedy, ORC application
is retained in, conjunction with the excavation alternative, as a “polishing” step to remove any
remaining residual halo around the removed source area.

Air sparging/soil vapor extraction is the injection of pressurized air into the subsurface below the
water table to induce volatilization of dissolved phase COPCs. The volatilized compounds are then
removed by active vapor extraction wells. This technology is applicable to sites such as gasoline
spills where VOCs are predominant. PAHSs are the predominant COPCs at the Site, and these
considerations resulted in this technology not being retained for alternative development.

5.4 Removal Technologies

5.4.1 Overview of Excavation and Related Technologies

Technologies for excavation include use of conventional trackhoe equipment for excavation to
depths of 20 feet, extended arm trackhoe equipment for excavation to depths of 40 feet, and crane-
mounted Kellybar/clam shell equipment for excavation to depths of 100 feet or more (Hayward
Baker, 2005). At OU2, excavation for removal of impacted soils will extend to a depth of 15 feet. A
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combination of conventional trackhoe and extended arm trackhoe technologies, and staged, benched
excavations, would be used to accomplish the excavation work. Most impacts at the Site exist in the
shallow subsurface soils, from 5 to 17 feet below ground surface. Some impacts—including tar
saturation—do extend to 45 feet below ground surface, but recovery wells are located at these
locations. The Site is developed in the area of these deep impacts, with paved lots and buildings.

An excavation to target these deep impacts would cause significant impact to the community
including building and pavement demolition, construction dewatering, and significant increase of the
number of truck movements transporting impacted soil off-site. Therefore, deep excavation is not
retained for the development of the alternatives.

However, shallow excavation to target soils that exceed CP-51 criteria (total PAHs exceeding 500
mg/kg) and/or individual VOC exceedances of Commercial Use SCOs in the top 15 feet is retained
for the alternative at the Postage Stamp.

Control of odors and VOC emissions will be a critical aspect of all excavation scenarios at the Site.
Excavation and loading activities will be conducted using odor-controlling foam, temporary plastic
covering and direct load-out, as was effectively done for odor control during recent remedial actions
at the former non-owned Saratoga Springs MGP site.

Excavation below the water table requires management of groundwater in the excavation. Because
of the shallow depth to water, 5 to 11 feet below ground surface, excavation water management is a
critically important aspect of excavations performed at the Site. Specific techniques for groundwater
management will be selected during the design and construction phase of the remedy. Any design of
dewatering at the Site would need to address the risk of potential subsidence of adjacent the railroad
embankment and buildings on the east side of Van Guysling Avenue. The following general review
was completed for the purposes of conceptual design and cost estimating for this AA.

Excavation dewatering technologies include area-wide dewatering or excavation pit dewatering.
Area-wide dewatering depresses the water table over the entire Site by pumping from a series of
manifolded well points (Nichols and Day, 1999).

Dewatering of the excavation pits is localized, dewatering a specific zone below an excavation. The
localized dewatering is accomplished by advancing wells outside the construction area, and by
sumps inside the construction area. Excavation pit dewatering produces water that needs to be
treated prior to discharge to the local Publicly Owned Treatment Works (POTW). Based on actual
conditions during the 312 Broadway IRM a dewatering system will need to handle as much as 50
gallons per minute.

These dewatering and water treatment and disposal methods were carried forward into the
alternatives involving excavation.
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Materials handling and treatment/disposal of soils, rock, and debris encountered in subsurface fill
material will be an important aspect of excavation. Off-site transportation and treatment/disposal of
solids is the technology carried forward for excavated materials. Prior to transport, wet soils
excavated from below the water table will first require stabilization. Transportation of solids would
be done by appropriately permitted trucks. Off-site disposal options include commercial thermal
desorption and landfill disposal. While both of these disposal options were carried forward into the
detailed description of excavation alternatives, thermal desorption will be given preference where it
is technically feasible, because it destroys more contaminants than landfilling. Large rock and
demolition debris are unacceptable materials at commercial thermal desorption facilities. They will
require landfilling.

The remaining challenges for excavation at the Site are sidewall support and water management.
These are addressed below.

5.4.2 Sidewall Support

Due to the depth of the excavations, the shallow groundwater table and the constrained areas at the
Site, simple sloping and benching of the excavations is not feasible and engineered sidewall support
systems will be required. Seven technologies have typically been used for sidewall support of such
excavations: 1) Pre-engineered shoring systems, 2) soldier beam and lagging walls, 3) sheet piling,
4) slurry walls, 5) grout curtains 6) freeze walls, and 7) slurry-supported wet excavation.
Technologies 4 through 7 will not be evaluated due to their high cost and usual application to deep
excavations only. One or more of the others are applicable to the excavations at OU2, and selection
of specific shoring techniques will be conducted in the design and construction phase of the remedy.
The following selection criteria are important in the consideration of these technologies for use at
this Site:

= Safety during installation;

= Confidence in the success of implementation;

= Protection against sidewall failure;

= Protection against creating vertical migration pathways;

= Protection of the structural integrity of all buildings on and near the Site;
= Minimization of groundwater seepage into the excavation; and

= Minimization of water content of excavated soils.

5.4.3 Pre-engineered Shoring Systems

These “trench box” and other modular systems include slide rails, trench shields and hydraulic
shoring (American Shoring, Inc., 2007). Rail systems that have steel posts and sidewall panels (slide
rails) are assembled on-site. The panels are advanced into the excavation as the work proceeds.
They are appropriate for shallow to moderate depths up to 20 feet. Advantages include low design
costs, rapid installation and re-use. This technology is retained for alternative development and as a
basis for cost estimation.
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5.4.4 Soldier Beam and Lagging Walls

This is the most commonly used shoring technology for deep excavations. Soldier beams (vertical
steel pilings) are first driven or drilled in from the ground surface to the final design depth, which is
a specified depth below the final depth of the wall. They are placed at regular spacings of
approximately 5 to 10 feet. After installation of the soldier beams, the soil in front of the wall is
excavated in lifts, followed by installation of the first course of lagging. The lagging (usually wood
beams) is placed horizontally between the flanges of the beam. Ground anchors (tie-backs) are then
drilled through the side of the wall at a specified downward angle and length to support the wall.
The top-down sequence of excavation followed by lagging placement and ground anchor installation
continues until the design depth of the wall is reached (United States Department of Transportation
[USDOT], 1999).

Safety and implementability of this technology are well established for a wide range of Site
conditions. Properly designed, the technology provides adequate protection against sidewall failure
and is protective of nearby buildings. One drawback of these systems is the large volume of
groundwater that can seep from between the lagging (even with lagging seals). This can be
overcome by the appropriate design and implementation of construction dewatering system. This
technology is retained for alternative development and as a basis for cost estimation.

5.4.5 Sheet Piling

Sheet piling, as applied in the environmental industry, typically involves driving lengths of inter-
connectable steel sheeting using a vibratory hammer into the ground to form an impermeable barrier.
The same materials are used for construction of a temporary sheet pile wall for excavation shoring.
The steel sheeting is available in a wide variety of configurations and strengths. The sidewall
support is provided by driving the sheeting deeper than the excavation in a cantilevered application.
Greater support for deep excavations are provided by ground anchors (tie-backs) which are drilled
through the side of the wall at a specified downward angle and length to support the wall. Walers,
rakers, and deadman anchors can be used to brace the sheetpile and are performed in stages to
achieve the required excavation depths. Dewatering outboard of the sheetpile may be required to
minimize groundwater pressure, especially during rain events. Cross-lot bracing between walls or
other internal bracing can be used (Ratay, 1996; Deep Excavation, 2005).

The safety and implementability of this technology are well established for a wide range of Site
conditions. Sheet piling could be advanced below the bottom of the excavation to allow for more
effective dewatering than a soldier beam and lagging wall. One disadvantage of sheet piling is the
potential for damage to nearby structures due to vibration. In addition, the installation of sheet piling
can be difficult or ineffective in conditions where large rock or wood obstructions are present.
Considering these advantages and limitations, this technology is applicable for portions of the
excavation sidewall supports.
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5.4.6 NAPL Recovery Technologies

NAPL recovery can reduce the mass of NAPL in the subsurface and by recovering the flowable
fraction, reducing the mobility of residual NAPL. Typical recovery systems include specially
constructed wells and recovery trenches. Collection can be passive or require an active pumping
system. Several NAPL pumping systems are available, including low-flow NAPL only pumps
which for many systems allow for the greatest NAPL recovery (EPRI, 2000). Effectiveness of
pumping systems is highly dependent on the viscosity of the NAPL present.

NAPL on the site is located approximately 40 to 45 feet below ground surface in the vicinity of
Broadway, and a recovery program at the Site is ongoing. NAPL has been recovered with some
success, and the existing program may benefit from the addition of more recovery wells. Spacing,
recovery rates, and selected equipment would be defined using data from the current recovery
program and a PDI. As such, NAPL recovery methods were carried forward into the alternatives
analysis.
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6. Development and Analysis of Alternatives

In this section, the remedial alternatives for OU2 are developed and evaluated. A comparison of
alternatives is presented at the conclusion of this section. A summary and comparison of the
remedial alternatives is provided in Table 1. The recommended alternative is presented in Section 7.

6.1 Development of Alternatives for OU2

One viable alternative was developed for OU2, based on the land use approaches, RAOs and GRAS
identified in Sections 3 and 4, and the applicable technologies identified in Section 5. Two more
alternatives were included for comparison purposes by DER-10—No Action and Soil removal to
Unrestricted levels. The three alternatives are defined below:

1. No Action (required for comparison purposes by DER-10).

2. Removal of MGP-residues containing 500 parts per million or greater of total PAHs at the
Postage Stamp to 15 feet below ground surface, followed by introduction of oxygen release
compound (ORC) prior to backfilling; enhancement of the existing NAPL recovery program
on the west side of Broadway, and institutional controls.

3. Soil removal to Part 375 Unrestricted levels (required for comparison purposes by DER-10).

6.2 Detailed Analysis of Alternatives

The following sections present descriptions of each of the remedial alternatives and the results of the
evaluation of the alternatives with regard to the following eight criteria defined by DER-10:

Overall protection of human health and the environment

Conformance with SCGs

Long-term effectiveness and permanence

Reduction of toxicity, mobility, or volume of contamination through treatment
Short-term impacts and effectiveness of controls

Implementability

Cost effectiveness

Land Use

LN r~WDdDE

In accordance with the NYSDEC guidance document DER-31 — Green Remediation, aspects of
environmental sustainability were evaluated as part of the detailed analysis of alternatives. These
aspects were included in the considerations of the short-term impacts for each alternative.
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6.2.1 Alternative 1 - No Action

The No Action alternative is used as a baseline condition for comparison to other alternatives. It
involves no IC/ECs, monitoring, or active remediation. There is no cost associated with this baseline
alternative. Because it would not address the subsurface impacts present on OU2, The No Action
Alternative would not achieve the threshold criteria of 1) overall protection of human health and the
environment, or 2) conformance with SCGs required by DER-10. It would have low long-term
effectiveness and permanence, and would not reduce mobility, toxicity, or volume. While no action
would have no negative short-term impacts and would be implementable and cost-effective, it might
not support current or future anticipated land use allowed by current zoning of the OU2.

6.2.2 Alternative 2 - Removal of MGP-Residues at the Postage Stamp, Enhancement
of the NAPL Recovery Program; Institutional Controls.

6.2.2.1 Description

Compared to Alternative 3, this alternative will adequately protect human and ecological health with
reduced short-term impacts and a lower remedial action cost. The land use would remain the same,
allowing for commercial use.

This remedial alternative is depicted in Figure 9 and includes the following actions:

= Removal of MGP-impacted soil at the Postage Stamp to 15 feet below ground surface,
followed by introduction of ORC prior to backfilling. The southern portion of the Postage
Stamp, shown on Figure 9, will be excavated to 13 feet below ground surface because
analytical and visual impact data indicate no CP-51 exceedances deeper than that. ORC will
be placed at the bottom of the excavation to accelerate the biodegradation of any remaining
contamination after the top 15 feet of soils is removed. The excavation will then be
backfilled with clean soil.

e Odor, vapor, and dust control would primarily be accomplished by conducting all
excavation of NAPL-containing soil with the use of odor suppressant spray and/or
foam. Waste materials would be covered with plastic sheeting while being stockpiled
and awaiting off-site transport.

e The excavation sidewalls would be stabilized by engineered shoring. The excavation
will extend to 15 feet below ground surface.

e Dewatering will be required during excavation beneath the water table (5 to 11 feet
below ground surface). Wastewater will be treated on-site and then discharged to the
POTW via the sanitary sewer system. All excavated materials will be loaded into
lined, covered trucks for transport to permitted off-site treatment/disposal facilities.
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e For the purposes of cost estimating for this AA, the primary treatment/disposal
facilities were assumed to be thermal desorption facilities. It is possible that soils
removed could be disposed of at landfills, pending acceptance. This will be explored
and determined during the design process. Large debris will be disposed of at landfill
facilities.

= |nstallation and operation of one or more additional NAPL recovery wells to enhance the
existing recovery program and address deeper impacts and non-accessible areas that were not
excavated on the west side of Broadway.

e Installation and operation of NAPL recovery wells will address mobile source
material in OU2. The three NAPL recovery wells (SB-30/MW-12D(08), SB-43/MW-
14D(08), and SB-117/RW-1(10)) shown in Figure 9 represent the existing coverage
area of the NAPL recovery action.

e The number, depth, type, and spacing of additional recovery wells will be determined
during the design phase of the remedy. The coverage area will include the areas
where lenses of source material were observed during the RI (the red hatched area
shown in Figure 9. The intent of these wells is to provide continuous or intermittent
NAPL removal to maintain well sump capacity. The recovered NAPL would be
temporarily stored on-site and then transported off site for treatment and disposal at a
permitted facility.

= The existing paved parking lot, roadway, and buildings and at least 10 feet of non-impacted
fill material provide a barrier to direct contact with soils exceeding CP-51 criteria (total
PAHSs exceeding 500 mg/kg) and/or individual VOC exceedances of Commercial Use SCOs.
These would be maintained as Engineering Controls as they currently exist. Engineering
Controls will also include signs posted on the Site providing information regarding who to
contact prior to digging or drilling in the area.

= Groundwater quality is expected to improve over time after the removal of source material.

= |nstitutional Controls are implemented as part of this alternative. Institutional Controls will
include property agreements, land use restrictions and groundwater use restrictions. A
property agreement similar to an environmental easement will be established between
National Grid and the owners of the properties on which OU?2 lies:

City of Schenectady (312 Broadway and west of Van Guysling Avenue)
Integra Development, LLC (318 Broadway)

Highbridge Clinton, LLC, 461 Clinton Ave ext.

Highbridge Broadway, LLC, 388 Broadway
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A site management plan (SMP) would be established such that any future excavation in the
impacted areas would be conducted under a NYSDEC-approved work plan. The work would
be conducted and reported in compliance with DER-10.

6.2.2.2 Overall Protection of Human Health and the Environment

This remedial alternative is protective of human health and the environment. The potential for
contact with COCs in surface soil and subsurface soils would be greatly reduced by excavation at the
Postage Stamp and with the NAPL recovery program. Removal of source material and impacted soil
will substantially reduce the potential for ongoing groundwater impacts.

6.2.2.3 Conformance with SCGs

This alternative would comply with soil SCGs because removal of soil to CP-51 (total PAHSs greater
than 500 mg/kg) and/or individual VOC exceedances of Commercial Use SCOs levels in
conjunction with Institutional Controls and site management would meet soil RAOs. Groundwater
RAOs would also be met to the extent practicable. Removal of NAPL along Broadway and source
material at the Postage Stamp will result in groundwater quality improvements.

6.2.2.4 Long-term Effectiveness and Permanence

The removal of impacted soils and source material will mitigate potential soil exposure pathways
and reduce leaching of soil-bound COCs into groundwater. While excavation and NAPL recovery
will remove a portion of source material, continuing sources of contaminants contributing to the
exceedances of the NYSDEC Ambient Groundwater Water Quality Standards will be present
beneath Broadway, the Clinton Street Extension, Van Guysling Avenue and the land between
Broadway and Van Guysling Avenue. Removing these soils is not proposed because the impacts are
covered by at least 10 feet of clean material and downgradient monitoring wells show no impacts. In
addition, the soils are generally overlain by buildings, asphalt pavement, or concrete sidewalks.

6.2.2.5 Reduction of Mobility, Toxicity, or Volume

This remedial alternative will result in a substantial reduction of the volume of COCs present at the
Site by removal of NAPL, source material, and other impacted soil.

6.2.2.6 Short-term Impacts and Effectiveness of Controls

The primary short-term impacts of this alternative are associated with excavation and installation of
the NAPL recovery wells. This alternative results in a total of approximately 1,690 truck trips
(assuming trucks with a 35 ton capacity) to remove impacted soil and deliver backfill material. This
estimate of trucks does not account for trucks required for other construction purposes (e.g.
mobilization, demobilization, transport of excavation support supplies, transport of personnel, etc.).
Greenhouse gas emissions and other green remediation considerations will be relatively high for this
alternative.
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Protection of Community. During the implementation of this alternative, measures will be taken to
monitor and reduce the potential for air emissions during source removal actions. Odor, vapor, and
dust control will be managed by conducting all excavation of NAPL-containing soil with the use of
odor suppressant foam. Waste materials would be covered with plastic sheeting while being
stockpiled. Truck traffic from the operations will be a significant impact. Truck traffic will include
mobilization and demobilization of heavy construction equipment, trucking of impacted material
from the Site, and trucking of backfill material onto the Site.

Protection of Workers. Workers will be protected during implementation of this alternative as
direct contact with impacted material will be minimized by use of heavy equipment to perform the
excavation and loading activities. Workers will be Occupational Safety & Health Administration
(OSHA) Hazardous Waste Operations and Emergency Response (HAZWOPER) trained and
enrolled in a medical monitoring program. All workers will follow a Site-specific Health and Safety
Plan (HASP) that will be developed during the design process.

Environmental Impacts. The potential for negative environmental impacts from this alternative is
moderate. Impacts during the soil and NAPL removal will be addressed by use of spill prevention
and control measures. Impacts from trucking and thermal desorption of soil include the generation
of greenhouse gasses. This construction will release approximately 6,500 million tons of carbon
dioxide (Michigan Technological University, Project Emission Estimator).

Time Until Response Objectives are Achieved. It is anticipated that mobilization, site preparation,
excavation, and Site restoration work will take approximately four months to perform. This time is
based on the assumption that disposal facilities can handle 700 tons of excavated material per day.
This alternative provides for a reduction in the concentrations of COCs in groundwater, starting at
least one year after the removal action. The response objectives for groundwater will be achieved to
the extent practicable over time.

6.2.2.7 Implementability

Technical Feasibility. Removal of NAPL and impacted soils and the placement of backfill soils are
technically feasible using conventional equipment and construction methods. Excavation,
transportation, and disposal of impacted soils are conventional remedial techniques.

Administrative Feasibility. This alternative is administratively feasible to the extent that Site
access agreements and property restriction agreements with the current owners can be secured
because National Grid does not own the impacted properties. Approvals for discharge of water to
the POTW and for transportation of materials on City of Schenectady streets will be required.

Availability of Services and Materials. The services and materials required for this alternative are
readily available.
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6.2.2.8 Cost Effectiveness

This alternative has a high cost effectiveness because the cost, is relatively low and results in a
proportional increase in conformance with SCGs and achievement of RAOs. The long-term liability
of the Site will be reduced, but not eliminated.

The projected costs for this alternative are as follows:

Design and Oversight Costs ~ $0.3 million

Construction Cost $2.8 million

OM&M Cost $1.0 million (including present worth of groundwater management for 20
years)

Contingency $0.8 million (A 20% allowance for undefined costs and conditions)

Total $4.9 million

Details of the cost estimate are provided in Appendix B.

6.2.2.9 Land Use

The future land use for this alternative will remain as it is now.

6.2.3 Alternative 3 - Removal of Soil to Unrestricted Levels

6.2.3.1 Description

This alternative was developed and evaluated in accordance with the DER-10 guidance. Itis nota
practicable remedy and is provided in this report for comparative purposes only.

This remedial alternative is depicted in Figure 10 and includes the following actions:

This alternative provides for protection of human health and the environment, with the highest short-
term impacts and highest remedial action cost. The land use would substantially increase, allowing
for single family residences or active recreational use where there could be contact with Site soil.
This alternative requires the buildings to first be purchased and demolished, and critical utilities to
be re-routed, followed by excavation of all of the soil on OU2 to Part 375 Unrestricted levels. This
alternative would, therefore, provide maximum protection, but is not currently implementable and
would have very severe impacts to the community.

This remedial alternative consists of excavation of the impacted soil area shown in Figure 10, and
includes the following actions:

= Demolition of buildings. It should be noted that there are no plans to purchase and demolish
the buildings, and that this action is not implementable, but is included in this alternative to
allow for complete removal of impacted soil for comparison purposes only.
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= Re-routing of gas, electrical, and other utility lines along Broadway and Van Guysling
Avenue. It should be noted that the re-routing or excavation around the fiber optic lines is
not currently implementable but is included in this alternative to allow for complete removal
of impacted soil for comparison purposes only.

= Excavation of source material, and soil exceeding Part 375 Unrestricted SCOs, an estimated
total of 113,790 cubic yards.

= Replacement of excavated soil with clean soil.

= Surface landscaping and replacement of drainage and utilities.

Because of the completeness of the removal, no NAPL recovery, in-situ treatment and MNA, or
IC/ECs would be applicable.

The following considerations would apply to these excavation activities:

= During the pre-design investigation phase, the excavation areas would be delineated and pre-
characterized for disposal in accordance with the requirements of the proposed receiving
facilities.

= Qdor, vapor, and dust control would be accomplished by excavation of NAPL-containing soil
in conjunction with the use of foam and plastic sheeting.

= The buildings along Broadway and Clinton Street would be demolished. Owners/tenants
would have to be temporarily or permanently relocated.

= The water table is typically 5 to 11 feet below ground surface. A significant dewatering
program would have to be implemented in order to perform this alternative. This dewatering
program would include temporary well points, groundwater gauging, and large capacity
pumping systems. Dewatering is further discussed in Section 5.

= The excavated materials will be loaded into sealed and covered trucks for transport to
permitted off-site disposal facilities.

6.2.3.2 Overall Protection of Human Health and the Environment

This remedial alternative is protective of human health and the environment. A high level of overall
protection would be achieved by the complete removal action defined by this alternative.

6.2.3.3 Conformance with SCGs

SCGs for soils will be achieved by the removal of source materials and soils exceeding Part 375
Unrestricted levels. It is anticipated that this complete removal action would also result in achieving
groundwater RAOs within a short time period.

6.2.3.4 Long-term Effectiveness and Permanence

This remedy relies primarily on removal actions which will be effective and permanent, and will
eliminate all exposure potential upon removal.
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6.2.3.5 Reduction of Mobility, Toxicity, or Volume through Treatment

This remedial alternative will result in rapid substantial reduction of mobility, toxicity, and volume
of COC through the removal action.

6.2.3.6 Short-term Impacts and Effectiveness

The primary short-term impacts of this alternative are associated with the excavation. The extensive
and deep excavation and backfilling in the soil removal area would also have large negative short-
term impacts. This alternative results in a total of approximately 22,790 truck trips (assuming trucks
with a 35 ton capacity) to remove impacted soil and deliver backfill material. This estimate of trucks
does not account for trucks required for other construction purposes (e.g., mobilization,
demobilization, transport of excavation support supplies, transport of personnel, etc.). In order for
this alternative to occur, properties will have to be purchased from local businesses and the
businesses will have to relocate. Road closure would also be necessary. Greenhouse gas emissions
and other green remediation considerations would be extremely high for this alternative. These
“short-term impacts” will last at least four years.

Protection of Community. During the implementation of this alternative, measures would be taken
to monitor and reduce the potential for air emissions during source removal actions and
transportation off site. Multiple sprung structures will need to be used to contain odors and dust
generated during excavation activities. Road closure will also need to occur to maintain the safety of
the community.

Truck traffic from the operations would be a long-lasting and very significant impact. Truck traffic
would include mobilization and demobilization of heavy construction equipment, trucking of
impacted material from the Site, and trucking of backfill material onto the Site.

Protection of Workers. Workers will be protected during implementation of this alternative as
direct contact with impacted material will be minimized by use of heavy equipment to perform the
excavation and loading activities. Workers will be OSHA HAZWOPER trained and enrolled in a
medical monitoring program. All workers will follow a Site-specific HASP that will be developed
during the design process.

Road closures will need to be in effect during construction to make sure workers are protected from
vehicular traffic. Due to the large size of this excavation, significant site controls will have to be
implemented and maintained to ensure the protection of on-site workers.

Environmental Impacts. The potential for negative environmental impacts for this alternative will
be high. Potential releases during the removal of MGP source material will be addressed by the use
of spill prevention and air emission control measures. Substantial impacts from trucking and
thermal desorption of soil will include the generation of greenhouse gasses. This construction will
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release at least 18,000 million tons of carbon dioxide (Michigan Technological University, Project
Emission Calculator).

Time Until Response Objectives are Achieved. The SCOs would be met upon completion of the
removal, which is estimated to take a total of at least four years to complete, including the
demolition of buildings and the re-routing of the critical utilities. This time is based on the
assumption that disposal facilities can handle 700 tons of excavated material per day. Groundwater
objectives would be met after a final attenuation period, estimated to have a duration of five years.

6.2.3.7 Implementability

Technical Feasibility. Removal by excavation is technically feasible using standard excavation
equipment. Excavation, transportation, and disposal of impacted soils are conventional remedial
techniques. Due to the large amount of excavation for this option, the feasibility may be hindered by
lack of capacity of the selected disposal facility or facilities and dewatering/groundwater treatment
facilities. An excavation this large also requires a substantial excavation support system that may be
difficult to implement in the field, and excavations upwards of 50 feet below ground surface will
prove difficult.

Administrative Feasibility. This alternative has poor administrative feasibility because it requires
the buildings on-site to be vacated, purchased, and/or demolished. The relocation of existing tenants
will also take time and effort. The time period to execute the job (four years) is also quite long.

Availability of Services and Materials. The services and materials required for this alternative are
readily available. Multiple facilities may need to be identified for both treatment of excavated soil
and provision of clean backfill material, acceptable to NYSDEC, due to the significant quantities of
material involved. Excavation uses specialized construction equipment (e.g., excavators that can
extend to 50 feet bgs, clamshell buckets for slurry walls, etc.) that may not be readily available.

6.2.3.8 Cost Effectiveness

This remedy would not be cost effective, as the high costs would not have a commensurately high
value in additional environmental protection or increase in actual land use additional to the current
high value of land use.

The projected costs for this alternative are as follows:

Design and Oversight Costs $3.5 million

Relocations and Administrative Costs  $6.5 million

Construction Cost $38.0 million

Confirmatory Monitoring Cost $0.2 million (groundwater monitoring for five years after
remediation)

Contingency $9.6 million (A 20% allowance for undefined costs and conditions)

Total $57.8 million
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Details of the cost estimate are provided in Appendix B.

6.2.3.9 Land Use

This alternative would remediate the properties to allow single family residences. Under this
alternative, land use would be unrestricted, which would also allow for agricultural uses. However,
agricultural uses would not be applicable for this location since it is an urban environment within the
City of Schenectady.

6.3 Comparison of Alternatives

A comparative analysis of the alternatives for OU2 was conducted in which the alternatives were
compared to one another with regard to each of the eight analysis criteria. The following discussion
provides a comparison of the two substantive alternatives, without the No Action alternative, which
is not considered a viable alternative.

6.3.1 Overall Protection of Human Health and the Environment

Both of the substantive alternatives include common elements that would result in overall protection
of human health and the environment. Both alternatives would be protective of human health and
the environment by eliminating potential exposure pathways or maintaining barriers to potential
exposure pathways, either by removal or institutional and engineering controls.

For Alternative 2, SCGs for groundwater would only be met to the extent practicable because of the
residual impacts remaining in areas not practicably accessible for excavation.

With respect to this criterion, the alternatives are ranked as follows:

1. Alternative 3 would be the most protective, because it would involve the most complete
removal of impacted materials.

2. Alternative 2 would rank as the next most protective because it would achieve substantially
similar protection at OU2.

6.3.2 Conformance with SCGs

Alternative 2 would provide conformance with the SCGs appropriate for the land uses for each
alternative, to the extent practicable. Alternative 3 would provide additional conformance to SCGs,
as it could result in meeting groundwater RAQOs within a few years, if it were effective in removing
all soils exceeding Unrestricted levels.

6.3.3 Long-term Effectiveness and Permanence

Both of the alternatives would result in some degree of permanent reduction of the source of impacts
to groundwater. The ranking of the alternatives with respect to this criterion would be proportional
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to the amount of COCs removed and identical to the ranking indicated for Overall Protection of
Human Health and Environment, above.

6.3.4 Reduction of Toxicity, Mobility, or Volume

Both of the removal alternatives would reduce the volume and mobility of MGP impacts at the Site.
The ranking of the alternatives with respect to this criterion would be proportional to the amount of
COCs removed and identical to the ranking indicated for Overall Protection of Human Health and
Environment, above.

6.3.5 Short-term Impacts and Effectiveness

Both of the removal alternatives would have some degree of short-term impacts, as they all involve
shoring, on-site water treatment, and heavy excavation and off-site trucking, treatment and disposal,
and greenhouse gas emissions. The primary factor is the amount and depth of excavation involved
in each. The principal short-term impacts to the community would be relocation of businesses,
demolition of buildings, truck traffic, and additional excavation and backfill volume would result in
additional truck traffic over a longer time period to complete the work. Greenhouse gases will also
be generated through construction and disposal activities, with Alternative 3 generating
approximately three times the greenhouse gases as Alternative 2. Their short-term effectiveness, as
indicated by the time until response objectives are achieved, differs for each alternative. Only the
alternative with removal to Unrestricted levels could possibly achieve short-term effectiveness with
respect to the groundwater remedy. With respect to this criterion, the alternatives are ranked as
follows:

1. Alternative 2 would be effective through a period of NAPL recovery and groundwater
treatment and monitoring. It would also involve excavation, but with less short-term impact
than Alternative 3 with regard to truck traffic and duration of work.

2. Alternative 3 involves the greatest excavation quantities and depths, resulting in the greatest
negative short-term impacts, but would be the most effective at achieving RAOs.

6.3.6 Implementability

With respect to this criterion, the alternatives are ranked as follows:

1. Alternative 2 would rank as most implementable, because excavation to 15 feet is readily
achievable and water management and risks to infrastructure would be reasonable. Also,
recovery well installation and recovery well pumping are minimally invasive.

2. Alternative 3 is not implementable because of the depth of the excavation and the uncertainty
with regard to achieving the Unrestricted SCOs at a depth of more than 50 feet in saturated
soils. The larger excavation at that depth will require a greater level of staging and
coordination. Dewatering will also be a concern at these greater depths and will add to the
complexity and uncertainty associated with this Alternative.
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6.3.7 Cost Effectiveness

The alternatives are ranked as follows with respect to cost effectiveness:

1. Alternative 2 is most cost effective, since it provides for more or less land use value and
reduction in long-term liability for their estimated costs.

2. Alternative 3 is the least cost effective as its high costs of $57.8 million would not have a
commensurately high value in additional environmental protection or increase in actual land
use additional to the current high value of land use.
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7. Recommended Remedy

Alternative 2 is recommended. This alternative includes enhancement of the existing NAPL
recovery program along Broadway in OU2 South, cleanup of MGP impacts at the Postage Stamp
and associated area to 15 feet (after the PCB cleanup is completed by others) followed by addition of
ORC, and institutional controls for all of OU2. As summarized in the comparative analysis,
Alternative 2 will achieve a substantial reduction in impacts, and with less cost and negative impact
risk and equivalent actual effectiveness to Alternative 3, which involves deep excavation.
Alternative 2 provides an emphasis on a balanced effectiveness and cost. This alternative is
implementable with moderate short-term impacts, and meets the RAOs for the Site, to the extent
practicable.

Alternative 2, Removal of Soil at the Postage Stamp and associated area that exceeds CP-51 criteria
(total PAHs exceeding 500 mg/kg) and/or individual VOC exceedances of Commercial Use SCOs
and source material, involves excavation of an estimated 8,450 cubic yards, followed by NAPL
recovery and groundwater monitoring, for an estimated cost of $5.75 million.

This remedial alternative is depicted in Figure 9 and includes the following actions:

= Removal of MGP-impacted soil at the Postage Stamp to 15 feet below ground surface,
followed by introduction of ORC prior to backfilling. The southern portion of the Postage
Stamp, shown on Figure 9, will be excavated to 13 feet below ground surface because
analytical and visual impact data indicate no CP-51 exceedances deeper than that. ORC will
be placed at the bottom of the excavation to accelerate the biodegradation of any remaining
contamination after the top 15 feet of soils is removed. The excavation will then be
backfilled with clean soil.

= |nstallation and operation of one or more additional NAPL recovery wells to enhance the
existing recovery program and address deeper impacts and non-accessible areas that were not
excavated on the west side of Broadway.

e |Installation and operation of NAPL recovery wells will address mobile source
material in OU2. The area of NAPL recovery is shown on Figure. The number,
depth, type, and spacing of additional recovery wells will be determined during the
design phase of the remedy. The coverage area will include the areas where lenses of
source material were observed during the RI, and for this alternative includes the
central parking lot area and the utility corridor along Broadway..

= The existing paved parking lot, roadway, and buildings and at least 10 feet of non-impacted
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fill material provide a barrier to direct contact with soils exceeding CP-51 criteria (total
PAHSs exceeding 500 mg/kg) and/or individual VOC exceedances of Commercial Use SCOs.
These would be maintained as Engineering Controls as they currently exist. Engineering
Controls will also include signs posted on the Site providing information regarding who to
contact prior to digging or drilling in the area.

= Groundwater quality is expected to improve over time after the removal of source material.
The conceptual groundwater monitoring plan is provided in Appendix C.

= [Institutional Controls are implemented as part of this alternative. Institutional Controls will
include property agreements, land use restrictions and groundwater use restrictions. A
property agreement similar to an environmental easement will be established between
National Grid and the owners of the properties on which OU2 lies. The land use restrictions
would limit the use of the OU2 properties to commercial, which would include industrial
uses. There are currently no water supply wells on the property, and future installation of
wells and groundwater use on the properties would be restricted by the property agreements
and deed attachments established under this alternative.

A SMP would be established such that any future excavation in the impacted areas would be
conducted under a NYSDEC-approved work plan. The work would be conducted and
reported in compliance with DER-10.

The active Site work, including the excavation and restoration of the property would have a duration
of approximately four months.

It is not possible to predict with certainty the duration of NAPL recovery operations or the duration
of in-situ groundwater treatment/monitoring. Additional recovery wells will be added to those
already in operation. After 1 year of monitoring/recovery, the program will be re-evaluated for
modification/effectiveness. Similarly a 5-year initial groundwater monitoring program is
recommended, after which time the program would be evaluated. The details of the NAPL recovery
and groundwater monitoring programs will be developed in the design phase of the project.

In accordance with DER-31 Green Remediation, this alternative would have a moderate
environmental footprint, primarily associated with the transport and disposal of impacted soil.
During the course of the remedial activities, steps would be taken to mitigate the environmental
footprint and provide for sustainable practices, energy usage and materials. The details of these
provisions will be developed in the design phase of the remedy.

The recommended remedy for OU2 represents a consistent approach appropriate for its current and
future land use and fitting with the local community.
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Table 1
Technology Screening
Alternatives Analysis
Schenectady (Clinton Street) Non-Owned Former MGP Site
Schenectady, New York

Response

. Technology
Action

Effectiveness in Meeting RAOs

Implementability

Status for Alternative
Development

Institutional Controls

Site Use Agreements, Municipal
Ordinances, Health & Safety Plans,
Long- Term Monitoring,
Notifications, Site Management
Plans

Effective at controlling the pathways for future
exposure.

Not effective in treating impacted soil to meet
Unrestricted Use or CP-51 criteria.

Not effective in preventing migration of NAPL.
Does not reduce the volume of source material.

Readily implementable.

Retained for alternative
development in conjunction with
other technologies.

Engineered cap/cover system

Effective at controlling the pathways for future
exposure.

Not effective in preventing migration of NAPL.
Does not reduce the volume of source material.
Institutional controls required.

MGP impacted surface soils are not present.

Technology proven and readily implemented.

Rejected for alternative
development.

. Vertical Barriers
Containment

Not effective in treating impacted soil to meet
Unrestricted Use or CP-51 criteria.

Effective in elimination of some exposure pathways.
Effective in preventing migration of NAPL.

Does not reduce the volume of source material.
Only small layers of tar saturation exist at the Site.

Technology proven and can be implemented.
Significant disruption to the community.

Stability issues with potential for reaction between
slurry and impacted groundwater.

Confining layer is too deep at the Site.

Rejected for alternative
development but retained for
excavation support design.

ISS

Not effective in treating impacted soil to meet
Unrestricted Use or CP-51 criteria.

Effective in elimination of some exposure pathways.
Effective in preventing migration of NAPL.

Does not reduce the volume of source material.

Areas of the site are not accessible for ISS to be
performed.

Changed hydrogeologic conditions due to the ISS
monolith can pose a risk for increased migration of
NAPL and COPC from areas adjacent to it.
Long-term effectiveness of drainage systems to
address these problems cannot be assured.

Rejected for alternative
development.

On-Site and In-Situ

On-Site Soil Treatment
(ORC)

Effectiveness is variable depending on process but
can potentially help treat impacted soil to meet
Unrestricted Use or CP-51 criteria.

Speeds up the biodegradation process in
groundwater and saturated soils.

Technology can be easily implemented.

Retained for alternative
development in conjunction with
other technologies.

Monitored Natural Attenuation
(MNA)

Treatment

Proven effective to reduce groundwater
concentrations following source removal.

Effective in elimination of some exposure pathways.
Institutional controls required.

Technology can be implemented.

Retained for alternative
development in conjunction with
other technologies.

Air sparging/Soil Vapor Extraction

Effective in elimination of exposure pathways.

Only effective at sites such as gasoline spills where
VOCs are predominant. (PAHSs are the
predominant COPCs at the Site.

Technology proven and can be implemented.

Rejected for alternative
development.

©

Coraultant:

Page 1 of 2

H:\WPROC\Project\NationalGrid\NG-SchenectadyOU2_091990\Alternatives Analysis\FINAL OU2 Alternatives Analysis\Table\

Table 1 - Technology Screening



Table 1
Technology Screening
Alternatives Analysis
Schenectady (Clinton Street) Non-Owned Former MGP Site
Schenectady, New York

Response
Action

Technology

Effectiveness in Meeting RAOs

Implementability

Status for Alternative
Development

Excavation and
off site treatment/
disposal

Excavation to Unrestricted Use
Criteria

Effective in elimination of exposure pathway and
providing long-term protection of human health.
Eliminates potential off-site NAPL migration.
Removes source material.

Will increase exposure to impacts in the short-term
to both workers and the community.

Technology proven and can be implemented.
Implementation issues associated with dewatering
and excavation support to depths to 50

feet bgs anticipated.

Very large scale removal necessary.

Severe disruption to the community (building
demolition, business relocation, trucking traffic,
noise, road closure)

Spatial limitations.

Retained for alternative
development.
(for comparison purposes only)

Excavation to Restricted Use
Criteria (CP-51) to 15 feet bgs

Effective in elimination of exposure pathway and
providing long-term protection of human health.
Institutional controls required.

Does not prevent migration of NAPL or removed
source material deeper than 15 feet bgs.

Will increase exposure to impacts in the short-term
to both workers and the community.

Technology proven and can be readily
implemented.

Involves removal to a depth of 15 feet in targeted
areas.

Implementation issues associated with dewatering
and excavation support.

Disruption to the community (trucking traffic,
noise, road closure).

Spatial limitations.

Retained for alternative
development.

NAPL Recovery

NAPL Recovery

Not effective in treating impacted soil to meet
Unrestricted Use or CP-51 criteria.

Not effective in elimination of exposure pathways.
Somewhat effective in preventing migration of
NAPL.

Does reduce the volume of source material.

Technology proven and can be readily
implemented.

Retained for alternative
development.
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NOTES:
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UNDERSIGNED. THEREFORE, LOCATIONS SHOULD BE
CONSIDERED APPROXIMATE ONLY. THERE MAY BE OTHER
FACILITIES OR UTILITIES, THE EXISTENCE OF WHICH ARE NOT
KNOWN: FOR THIS REASON, UFPO SHALL BE CONTACTED A
MINIMUM OF 48 HOURS PRIOR TO ANY UNDERGROUND
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2. ELEVATIONS ARE BASED ON THE NORTH AMERICAN VERTICAL
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April 1, 2013
Project 091990-1-1102

Mr. John Spellman, P.E.

New York State Department of Environmental Conservation
Division of Environmental Remediation

625 Broadway

Albany, NY 12233-7014

RE: Alternatives Analysis Meeting, March 13, 2013
Operable Unit 2 (OU2)
Clinton Street Former Manufactured Gas Plant Site
Schenectady, New York
NYSDEC Site # V00474

Dear Mr. Spellman:

GEI Consultants, Inc., PC (GEI), on behalf on National Grid, has developed this letter to summarize the
approach to developing an Alternatives Analysis (AA) for Operable Unit 2 (OU2) at the Schenectady
Clinton Street Former Manufactured Gas Plant (MGP) Site.

The site location is presented in Figure 1. OU2 is bounded by Hamilton Street to the north, Broadway to
the east, Edison Avenue to the south, and the Delaware and Hudson Railroad to the west. The Clinton
Street extension generally provides the division between OU2 North and OU2 South.

The OU2 Remedial Investigation (RI) Report was accepted and approved by NYSDEC on December
14, 2012. The New York State Department of Environmental Conservation (NYSDEC) approval
letter requested that National Grid develop an AA for OU2. A final AA has already been developed
for OU1 (dated February 20, 2012).

Background

Depth to groundwater in OU2 is approximately 5 to 8 feet deep. It is not used. Potable water is
supplied by the City to all users at and near the site.

OU2 North — 312 Broadway

An Interim Remedial Measure (IRM), consisting of tar-impacted subsurface soil removal, was
completed in OU2 North (312 Broadway, on the north side of the Clinton Street extension) in the fall
of 2012.

During the IRM a steel pipe was found approximately 5 feet below the ground surface. The pipe was
cut and non-aqueous phase liquid (NAPL) was observed inside it. The directional trend to the east

www.geiconsultants.com GEI Consultants, Inc.
455 Winding Brook Drive, Suite 201, Glastonbury, Connecticut 06033
860.368.5300 fax: 860.368.5307


http://www.geiconsultants.com/

Mr. John Spellman, P.E.

New York State Department of Environmental Conservation
April 1, 2013

Page 2

suggested the pipe was connected to former gas holder B, in OU1. The westward trend was toward
the Postage Stamp and Schermerhorn Creek. Per NYSDEC request, National Grid will attempt to
locate and evaluate the western end of the tar pipe in April 2013, before completing the OU2 AA.

OU2 South — Along Clinton Street Extension

Odor and sheen were apparent in borings SB-75(09), SB-76/MW-21S(10), and SB-78/MW-20D(09)
along the south side of the Clinton Street extension at depths as shallow as 10 feet. Soil vapor
sampling was conducted in February 2012 in between borings SB-75 and SB-76 (318 Broadway), and
very close to SB-43/MW-14D(08). Volatile organic compounds were detected, but the specific
compounds and concentrations were indicative of a non-MGP source.

This part of OU2 South is heavily developed with occupied buildings, subsurface utilities, building
foundations, and sidewalks.

OU2 South — Along Broadway

In OU2 South, NAPL is present on the west side of Broadway in borings and wells SB-43/MW-
14D(08), SB-35/MW-13D(08), SB-113(10), SB-117/RW-01(10), and SB-30/MW-12D(08) at
approximate depths of 41 to 45 feet. The shallowest impacts (odors) are at 30 feet below ground.
Several NAPL recovery wells have been installed. Active recovery of NAPL has been, and will
remain, on-going until recharge is inadequate.

OU2 South — Between Broadway and Van Guysling Avenue

Borings were installed south of 318 Broadway at 330, 340, and 376 Broadway. The shallowest
impact was sheen at 12.6 feet below ground at SB-68/MW-23D(09). This entire block of OU2 South,
between Van Guysling Avenue and Broadway is heavily commercial, with buildings and numerous
paved parking areas.

OU2 South — Postage Stamp and Associated Area

On the west side of Van Guysling is the Postage Stamp (which is part of OU1 North) and associated
area. Total cyanide, polychlorinated biphenyls (PCBs), and scattered petroleum impacts are present in
the upper 10 feet, and are underlain by tar-impacts between 10 feet and approximately 20 feet below
ground. National Grid has demonstrated that the PCBs are not MGP related. The tar pipe mentioned
above appears to cross through the associated area toward Schermerhorn Creek. An evaluation of the
tar pipe will be conducted in April 2013, well before completion of the AA.

AA Approach

The AA approach was discussed during a meeting at NYSDEC offices in Albany, New York on
March 13, 2013. The following personnel attended:
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e John Spellman/lan Bielby, NYSDEC Project Managers
o Bill Jones, National Grid Project Manager
e Jerry Zak, GEI Project Manager

All parties agreed that OU2 North (except the Postage Stamp) was adequately addressed during the
IRM described above.

When the meeting was over, five alternatives emerged as appropriate for evaluation by National Grid
at the Postage Stamp and OU2 South, as follow:

e No action.

e Clean-up to pre-release conditions.

e Removal of MGP-residues at the Postage Stamp to 15 feet below ground surface, followed by
introduction of oxygen release compound (ORC) prior to backfilling.

e Enhancement of NAPL recovery on the west side of Broadway.

¢ Institutional controls for the northern portion of OU2 South.

Institution controls for the northern portion of OU2 South (south side of the Clinton Street extension)
is recommended because the worst impact observed along the south side of the Clinton Street
extension was a “spotty” sheen at 10 feet below ground. Otherwise, all physical impacts are deeper
and there was no evidence of NAPL saturation. This area is otherwise commercially active, paved, or
covered by buildings. The results of soil vapor samples collected in this area indicate that exposure is
unlikely. Finally, there are numerous utilities in the subsurface.

Schedule
We anticipate that the AA will be available for your review by the end of May 2013.

Please call me (860-368-5404) or Bill Jones (315-428-5690) if you have any questions or require
additional information.

Sincerely,
x 714
L A
ud
Jerry Zak
Project Manager

JZ/amm
Enclosures
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Zﬁk' Jerry

S e —
From: John Spellman <jtspellm@gw.dec.state.ny.us>
Sent: Friday, April 05, 2013 8:12 AM
To: Zak, Jerry
Cc: Royko, Alexandra; William R. (NYED) (William.R.Jones@nationalgrid.com) Jones
Subject: Re: FW: Alternatives Analysis Meeting pdf

Hi Jerry,
Your April 1st meeting summary is consistent with this Department's notes except in the following areas:

- On page 3 the last 3 bullets of the 5 alternatives should be combined into 1 alternative. I believe we talked about 3
alternatives for the AA.

- The Department expects that groundwater/sentinel well monitoring will be a part of the recommended remedy for
both north and south OU2.

John

John Spellman, P.E.

New York State Department of
Environmental Conservation

Division of Environmental Remediation
625 Broadway

Albany, NY 12233-7014

(518) 402-9686

>>> "Zak, Jerry" <JZak@geiconsultants.com> 4/1/2013 4:59 PM >>>
John:

Please see attached. Let me know if you have any questions. Thanks.
Jerry

From: Melgey, Arlene

Sent: Monday, April 01, 2013 4:11 PM

To: Zak, Jerry

Subject: Alternatives Analysis Meeting pdf

CONFIDENTIALITY NOTICE The information in this transmittal (including attachments, if any) may be privileged and confidential and is intended only for the
recipient(s) listed above. Any review, use, disclosure, distribution or copying of this transmittal, in any form, is prohibited except by or on behalf of the intended
recipient. If you have received this transmittal in error, please notify me immediately by reply email and destroy all copies of the transmittal
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Appendix B-1
Preliminary Cost Estimate
Alternative Analysis - OU2

Clinton Street Former MGP Site
Schenectady, New York

GEI Consultants, Inc. (GEI) has prepared this preliminary cost estimate to complete the Postage Stamp excavation and enhanced tar recovery at the Clinton Street Former MGP Site in Schenectad!
New York. GEI's estimate is based on published RS Means Cost Data, Vendor Costs, and on GEI's project experience. In order to prepare this estimate, GEl made basic assumptions as to actual

site conditions that should be encountered; specific decisions and costs by other design professionals to be engaged by the contractor; the means, materials, methods of construction, and schedule

the contractor will use/determine; and various other factors (see Assumptions). An actual contractor's bid price to perform this work may vary from this estimate based on variances in the above-
mentioned assumptions. We estimate that approximately 8,450 cubic yards of soil will be removed and dewatering will be required.

Remedial Component \ Unit \ Unit Price \ Quantity \ Total Cost

DESIGN AND OVERSIGHT

Consultant Design Fees and Constuction Management

1 Includes engineer's design and contract drawings, work plan, final engeering report, site ‘ Lump Sum ‘ $ 250,674.19 ‘ 1.00 ‘ $ 250,674.19

site management plan, legal fees, construction oversight, air monitoring, and confirmation

sampling (generally taken as 10% of the subtotal cost of the construction work).

Subtotal | $ 250,674.19
% Total Capital Costs 6%
CONSTRUCTION COMPONENTS
Site Preparation
1 Mobilization of Excavation Equipment LumpSum | $ 35,000.00 1.00 $ 35,000.00
2 Survey and Layout Work LumpSum | $ 10,000.00 1.00 $ 10,000.00
3 Facilities and Site Control LumpSum | $  60,000.00 1.00 $ 60,000.00
Drilling
1 Install recovery wells V. Linear Foot | $ 48.82 240.00 $ 11,716.80
2 Stainless Steel Riser Foot $ 107.20 240.00 $ 25,728.00
3 1 FT Stainless Steel Screen Installation Foot $ 160.82 60.00 $ 9,649.20
4 Flush Mount Roadway Box Each $ 75.87 6.00 $ 455.22
Earthwork
1 Excavation Cubic Yard | $ 43.26 8450.00 $ 365,580.80
2 Transportation and Disposal - Soil - Thermal Desorption Ton $ 82.15 9530.00 $ 782,865.87
3 Backfill (Burrow, Compaction, and Grading) Ton $ 27.80 14365.00 $ 399,305.63
4 Excavation Support - Sheet Pile Square Foot | $ 35.00 13970.00 $ 488,950.00
5 ORC Placement 25-Ib Buckets | $ 6.95 223.04 $ 2,225.13
Dewatering
1 Dewatering and Water Treatment System - Equipment Lump Sum | $ 150,000.00 1.00 $ 150,000.00
2 Dewatering and Water Treatment System - Operation and POTW Discharge 1,000 Gallons | $ 64.43 2565.00 $ 165,265.29
Subtotal | $ 2,506,741.93
General Conditions
1 Ancillary cost of work items (e.g. health & safety oversight, bottled water, permit fees, LumpSum | $ 250,674.19 1.00 $ 250,674.19
PPE) generally taken as 10% of the subtotal cost of the construction work.
Subtotal with General Conditions| $ 2,757,416.13
% Total Capital Costs 69%
OM&M
1 Annual Reports Future Value Lump Sum $  65,685.00 30.00 $ 1,970,550.00
Present Value Assuming a 5% Discount Rate Over a 20 Year Period $1,009,739.45
% Total Capital Costs 25%
COST SUMMARY
Total Capital Costs $ 4,017,829.77
Capital Costs Contingency ‘ 20% $ 803,565.95
TOTAL COST| $ 4,821,395.72
TOTAL COST (Rounded)| $ 4,822,000.00

Alternative 2
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* Assumes three 10 hour days to sample the wells.
** Assumes two 10 hour days, once per month to gauge and recovery NAPL.

G E I Project: Schenectady OU2 AA Page:
Consultants Date: 6/26/2013 By: A Royko

Client: National Grid Checked: By:

Subject:  Annual Report Costs Approved: By:

Annual Report Costs - Groundwater Sampling
Field Engineer* Labor Rate Hours/Day Total Per Event
Staff Engineer/Geologist/Scientist $105.00 30 $3,150.00
Analytical Costs Per Sample # Wells Total Per Event
Sample analysis $400.00 14 $5,600.00
Data Preparation Labor Rate Hours Total Per Event
Data validation $85.00 14 $1,190.00
Data management $69.00 5 $345.00

$1,535.00

Annual report Lump Sum Quantity Total Per Event
Generating and distributing $5,000.00 1 $5,000.00

Annual Report Costs - Groundwater Sampling
Field Engineer* Labor Rate Hours/Day Total Per Event
Staff Engineer/Geologist/Scientist $105.00 240 $25,200.00
Staff Engineer/Geologist/Scientist $105.00 240 $25,200.00

Total Cost Per Year

$65,685.00




Appendix B-1
Preliminary Cost Estimate
Alternative Analysis - OU2

Clinton Street Former MGP Site
Schenectady, New York

GEI Consultants, Inc. (GEI) has prepared this preliminary cost estimate to complete the Postage Stamp excavation and enhanced tar recovery at the Clinton Street Former MGP Site in Schenectady;
New York. GEl's estimate is based on published RS Means Cost Data, Vendor Costs, and on GEI's project experience. In order to prepare this estimate, GEl made basic assumptions as to actual
site conditions that should be encountered; specific decisions and costs by other design professionals to be engaged by the contractor; the means, materials, methods of construction, and schedule
the contractor will use/determine; and various other factors (see Assumptions). An actual contractor's bid price to perform this work may vary from this estimate based on variances in the above-
mentioned assumptions. We estimate that approximately 8,450 cubic yards of soil will be removed and dewatering will be required.

Assumptions
CONSULTANT DESIGN FEES AND CONSTRUCTION MANAGEMENT

Includes engineer's design and contract drawings, work plan, final engeering report, site management plan, legal fees, construction oversight, air monitoring, and

confirmation sampling (generally taken as 10% of the subtotal cost of the construction work).

SITE PREPARATION

Mobilization - Cost based on GEI previous project experience.

Survey and Site Layout Work - Cost based on GEI previous project experience.

Facilities and Site Control - Cost based on GEI previous project experience.

Demolition - Unit rate based on RS Means.

DRILLING

Costs based on RS Means.

Assumes recovery wells will be constructed of stainless steel and 4 inches in diameter.

Assumes six additional recovery wells to a depth of 50 feet bgs are needed.

EARTHWORK

Excavation - Cost based on recent contractor pricing for 2011; increased by 4% for each year due to inflation.

Transportation and Disposal - Soil - Thermal Desorption - Costs based on recent contractor pricing for 2011; increased by 4% for each year due to inflation.

Assuming top 5 feet of excavated material in the Postage Stamp will not be disposed of by National Grid. Assuming 1.7 tons per cubic yard of soil.

Backfill - Cost based on recent contractor pricing for 2011; increased by 4% for each year due to inflation.

Assuming 1.7 tons per cubic yard of soil

Excavation Support -Sheet Pile - Cost basis obtained from contractor bids submitted for similar work. Assumes excavation will be as prescribed above, square footage

increased by 50% to account for embedment. Assumes each area of excavation will be supported independently.

ORC Placement - Cost based on recent contractor pricing. Assumes 1 pound of ORC will be required per square foot of excavation area.

Assumes restoration is to existing conditions (backfill only).

DEWATERING

Dewatering and Water Treatment System - Equipment - Cost based on GEI previous project experience.

Dewatering and Water Treatment System - Operation and POTW Discharge - Cost based on recent contractor pricing for 2011; increased by 4% for each year due

to inflation, and assumes approximately 570 gallons of water per day cubic yard of soil excavated below the water table (assumed to be 7 feet bgs; based on previous work

performed at the site).

GENERAL CONDITIONS

Assumes 10% of total cost of construction.

OPERATIONS MAINTENANCE AND MONITORING

Annual Report - Assuming 1 sampling, analysis, and report per year with the annual inspection and sampling of targeted monitoring wells. Assumes 2 day per month to

gauge and pump NAPL. This costDOES NOT include disposal costs, and the NAPL is known to be hazardous waste (hazardous for benzene and ignitability).

Consultants Alternative 2
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G E I Project: Schenectady OU2 AA Page:
Consultants Date: 6/26/2013 By:  A.Royko
Client: National Grid Checked: By:
Subject:  Volumes Approved: By:
Area A
Excavation Perimeter 137 FT
Excavation Area 1099 SF
Excavation Depth 13 FT
Excavation Volume 14287 | CF 529.15 CY Saturated Volume | 244.22 CY
Sheet Pile 26715 SF
Area B
Excavation Perimeter 502 FT
Excavation Area 14250 @ SF
Excavation Depth 15 FT
Excavation Volume| 213750 CF 7916.7 CY Saturated Volume  4222.2 CY
Sheet Pile 11295  SF
Total Volume of Excavated Soil 8445.8 CY
Total Weight of Excavated Soil 14358  TON
Total Volume of Saturated Soil 4466.4 | CY
Total Sheet Pile 13967 SF
Total Weight of Excavated Soil 5603.4 CY
excluding top 5 FT
Total Weight of Excavated Soil 9525.8 TON

excluding top 5 FT




G E I Project: Schenectady OU2 AA Page:
Consultants Date: 6/26/2013 By:  A.Royko
Client: National Grid Checked: By:
Subject:  Volumes - NAPL Approved: By:
N
NAPL Volumes
LT[ ]
Area of NAPL saturated soils 26506 SF
Thickness of NAPL saturation 2 FT
Volume of NAPL saturated soils | 1963.4 | CY
L[]
Low Estimate
% containing NAPL 0.1
Saturation 0.05
Porosity 0.2
Volume of NAPL 396.53 GAL
[ [ 1]
High Estimate
% containing NAPL 0.25
Saturation 0.3
Porosity 0.3
Volume of NAPL 1801.9 GAL




Appendix B-2
Preliminary Cost Estimate
Alternatives Analysis
Clinton Street Former MGP Site
Schenectady, New York

GEI Consultants, Inc. (GEI) has prepared this preliminary cost estimate to complete excavation to Unrestricted SCOs at the Clinton Street Former MGP Site in Schenectady, New York. GEI's
estimate is based on published RS Means Cost Data, Vendor Costs, and on GEI's project experience. In order to prepare this estimate, GEI made basic assumptions as to actual site conditions that
should be encountered; specific decisions and costs by other design professionals to be engaged by the contractor; the means, materials, methods of construction, and schedule the contractor will
use/determine; and various other factors (see Assumptions). An actual contractor's bid price to perform this work may vary from this estimate based on variances in the above-mentioned
assumptions. We estimate that approximately 113,950 cubic yards of soil will be removed and dewatering will be required.

Remedial Component \ Unit \ Unit Price \ Quantity \ Total Cost

DESIGN AND OVERSIGHT

Consultant Design Fees and Constuction Management

1 Includes engineer's design and contract drawings, work plan, final engeering report, site ‘ Lump Sum ‘ $ 3,451,906.33 ‘ 1.00 ‘ $ 3,451,906.33

site management plan, legal fees, construction oversight, air monitoring, and confirmation

sampling (generally taken as 10% of the subtotal cost of the construction work).

Subtotal | $ 3,451,906.33
% Total Capital Costs 7%
RELOCATION AND ADMINISTRATIVE COSTS
1 Property Acquisition Lump Sum | $ 6,000,000.00 1.00 $ 6,000,000.00
2 Business Relocation Lump Sum | $ 100,000.00 5.00 $ 500,000.00
Subtotal | $ 6,500,000.00
% Total Capital Costs 13%
CONSTRUCTION COMPONENTS
Site Preparation
1 Mobilization of Excavation Equipment Lump Sum | $ 35,000.00 1.00 $ 35,000.00
2 Survey and Layout Work Lump Sum | $ 10,000.00 1.00 $ 10,000.00
3 Facilities and Site Control Lump Sum | $ 60,000.00 1.00 $ 60,000.00
4 Demolition - General Square Yard | $ 5.90 13854.89 $ 81,743.84
5 Demolition - Building Each $ 50,000.00 4.00 $ 200,000.00
Earthwork
1 Excavation Cubic Yard | $ 43.26 113946.00 $ 4,929,759.74
2 Transportation and Disposal - Soil - Thermal Desorption Ton $ 82.15 168993.90 $ 13,882,429.78
3 Backfill (Burrow, Compaction, and Grading) Ton $ 27.80 193707.00 $ 5,384,496.72
4 Excavation Support - Sheet Pile Square Foot | $ 35.00 188352.00 $ 6,592,320.00
Dewatering
1 Dewatering and Water Treatment System - Equipment Lump Sum | $ 150,000.00 1.00 $ 150,000.00
2 Dewatering and Water Treatment System - Operation and POTW Discharge 1,000 Gallons | $ 64.43 46598.64 $ 3,002,392.87
Restoration
1 Asphalt | Square Yard | $ 1378 | 1385489 | § 190,920.37
Subtotal | $ 34,519,063.33
General Conditions
1 Ancillary cost of work items (e.g. health & safety oversight, bottled water, permit fees, ‘ Lump Sum ‘ $ 3,451,906.33 ‘ 1.00 $ 3,451,906.33
PPE) generally taken as 10% of the subtotal cost of the construction work.
Subtotal with General Conditions| $ 37,970,969.67
% Total Capital Costs 79%
OM&M
1 Annual Reports Future Value Lump Sum $ 15,285.00 30.00 $ 458,550.00
Present Value Assuming a 5% Discount Rate Over a 5 Year Period $234,967.91
% Total Capital Costs 0%
COST SUMMARY
Total Capital Costs $ 48,157,843.92
Capital Costs Contingency ‘ 20% $ 9,631,568.78
TOTAL COST | $ 57,789,412.70
TOTAL COST (Rounded)| $ 57,790,000.00

Alternative 3

E | H:AWPROC\Proj OU2_091990\Alternatives Analysis\Appendices\Appendix B\

Consultants




* Assumes three 10 hour days to sample the wells.

G E I Project: Schenectady OU2 AA Page:
Consultants Date: 6/26/2013 By: A Royko

Client: National Grid Checked: By:

Subject:  Annual Report Costs Approved: By:

Annual Report Costs
Field Engineer* Labor Rate Hours/Day Total Per Event
Staff Engineer/Geologist/Scientist $105.00 30 $3,150.00
Analytical Costs Per Sample # Wells Total Per Event
Sample analysis $400.00 14 $5,600.00
Data Preparation Labor Rate Hours Total Per Event
Data validation $85.00 14 $1,190.00
Data management $69.00 5 $345.00

$1,535.00

Annual report Lump Sum Quantity Total Per Event
Generating and distributing $5,000.00 1 $5,000.00

Total Cost Per Event

$15,285.00




Appendix B-2
Preliminary Cost Estimate
Alternatives Analysis
Clinton Street Former MGP Site
Schenectady, New York

GEI Consultants, Inc. (GEI) has prepared this preliminary cost estimate to complete excavation to Unrestricted SCOs at the Clinton Street Former MGP Site in Schenectady, New York. GEl's
estimate is based on published RS Means Cost Data, VVendor Costs, and on GEI's project experience. In order to prepare this estimate, GEI made basic assumptions as to actual site conditions that
should be encountered; specific decisions and costs by other design professionals to be engaged by the contractor; the means, materials, methods of construction, and schedule the contractor will
use/determine; and various other factors (see Assumptions). An actual contractor's bid price to perform this work may vary from this estimate based on variances in the above-mentioned
assumptions. We estimate that approximately 113,950 cubic yards of soil will be removed and dewatering will be required.

Assumptions

CONSULTANT DESIGN FEES AND CONSTRUCTION MANAGEMENT

Includes engineer's design and contract drawings, work plan, final engeering report, site management plan, legal fees, construction oversight, air monitoring, and

confirmation sampling (generally taken as 10% of the subtotal cost of the construction work).

RELOCATION AND ADMINISTRATIVE COSTS

Assuming property acquisition will cost 150% of the assessed value of the properties. Assumes five buildings with businesses will need to be relocated.

SITE PREPARATION

Mobilization - Cost based on GEI previous project experience.

Survey and Site Layout Work - Cost based on GEI previous project experience.

Facilities and Site Control - Cost based on GEI previous project experience.

Demolition - Unit rate based on RS Means.

EARTHWORK

Excavation - Cost based on recent contractor pricing for 2011; increased by 4% for each year due to inflation.

Transportation and Disposal - Soil - Thermal Desorption - Costs based on recent contractor pricing for 2011; increased by 4% for each year due to inflation.

Assuming 10% of excavated soil can be reused and 90% of excavated soil will have to be thermally desorped.

Assuming top 5 feet of excavated material in the Postage Stamp will not be disposed of by National Grid. Assuming 1.7 tons per cubic yard of soil.

Backfill - Cost based on recent contractor pricing for 2011; increased by 4% for each year due to inflation.

Assuming 10% of excavated soil can be reused abd 90% of excavated soil will have to be thermally desorped.

Assuming 1.7 tons per cubic yard of soil

Excavation Support -Sheet Pile - Cost basis obtained from contractor bids submitted for similar work. Assumes excavation will be as prescribed above, square footage

increased by 50% to account for embedment. Assumes each area of excavation will be supported independently.

DEWATERING

Dewatering and Water Treatment System - Equipment - Cost based on GEI previous project experience.

Dewatering and Water Treatment System - Operation and POTW Discharge - Cost based on recent contractor pricing for 2011; increased by 4% for each year due

to inflation, and assumes approximately 570 gallons of water per day cubic yard of soil excavated below the water table (assumed to be 7 feet bgs; based on previous work

performed at the site).

RESTORATION

Asphalt - Unit rate based on RS Means.

GENERAL CONDITIONS

Assumes 10% of total cost of construction.

OPERATIONS MAINTENANCE AND MONITORING

Annual Report - Assuming 1 sampling, analysis, and report per year with the annual inspection and sampling of targeted monitoring wells.

L i‘
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G E I Project: Schenectady OU2 AA Page:
Consultants Date: 6/26/2013 By: A Royko
Client: National Grid Checked: By:
Subject:  Volumes Approved: By:
Area A Area F
Excavation Perimeter 146.7 @ FT Excavation Perimeter 120.1 @ FT
Excavation Area 1323.1 SF Excavation Area 855.3  SF
Excavation Depth 1 FT Excavation Depth 13 FT
Excavation Volume 1323.1 CF 49.004 CY Excavation Volume 11119 CF 411.81 CY
Saturated Volume 0 CcY Saturated Volume 190.07 CY
Sheet Pile 0 SF Sheet Pile 2342 @ SF
Area B Area G
Excavation Perimeter 583.1 @ FT Excavation Perimeter 174.2 @ FT
Excavation Area 11845 SF Excavation Area 1895.9 SF
Excavation Depth 15 FT Excavation Depth 10 FT
Excavation Volume| 177668 CF 6580.3 CY Excavation Volume 18959 CF 702.19 CY
Saturated Volume 3509.5 CY Saturated Volume 210.66 CY
Sheet Pile 13120 SF Sheet Pile 2613 @ SF
Area C Area H
Excavation Perimeter 161.1 @ FT Excavation Perimeter 627.7 @ FT
Excavation Area 1436.3 SF Excavation Area 7069.8 SF
Excavation Depth 21 FT Excavation Depth 15 FT
Excavation Volume 30162 CF 1117.1 CY Excavation Volume 106047 CF 3927.7 CY
Saturated Volume 74475 CY Saturated Volume 2094.8 CY
Sheet Pile 5074.7 SF Sheet Pile 14123  SF
Area D Area |
Excavation Perimeter 211.7 @ FT Excavation Perimeter 301.9 @ FT
Excavation Area 2375.6  SF Excavation Area 5143.9 SF
Excavation Depth 28 FT Excavation Depth 13 FT
Excavation Volume 66517 CF 2463.6  CY Excavation Volume 66871 CF 2476.7 | CY
Saturated Volume 1847.7 CY Saturated Volume 1143.1 CY
Sheet Pile 8891.4 SF Sheet Pile 5887.1 SF
Area E Area J
Excavation Perimeter 185.3 @ FT Excavation Perimeter 296.1 @ FT
Excavation Area 2082.1 SF Excavation Area 31425 SF
Excavation Depth 20 FT Excavation Depth 15 FT
Excavation Volume 41642 CF 1542.3 | CY Excavation Volume 47138 CF 1745.8 CY
Saturated Volume 10025 CY Saturated Volume 931.11 CY
Sheet Pile 5559 SF Sheet Pile 6662.3 SF




G E I Project: Schenectady OU2 AA Page:
Consultants

Date: 6/26/2013 By: A. Royko
Client: National Grid Checked: By:
Subject:  Volumes Approved: By:
Area K
Excavation Perimeter 232.9 FT
Excavation Area 3192.6  SF
Excavation Depth 20 FT
Excavation Volume 63852 CF 23649 CY
Saturated Volume 1537.2 CY
Sheet Pile 6987 SF
Area L
Excavation Perimeter 234.3 @ FT
Excavation Area 34105 SF
Excavation Depth 28 FT
Excavation Volume 95494 CF 3536.8 CY
Saturated Volume 2652.6 CY
Sheet Pile 9840.6 SF
Area M
Excavation Perimeter 441.4 FT
Excavation Area 12220 SF
Excavation Depth 18 FT
Excavation Volume| 219956 CF 8146.5 CY
Saturated Volume 4978.4| CY
Sheet Pile 11918 SF
Area N
Excavation Perimeter 1244.1 FT
Excavation Area 37295 | SF
Excavation Depth 15 FT
Excavation Volume 559424 CF 20719 CY
Saturated Volume 11050 CY
Sheet Pile 27992 @ SF
Area O
Excavation Perimeter 897.9 @ FT
Excavation Area 31407  SF
Excavation Depth 50 FT Total Weight of Excavated Soil 110453/ CY
Excavation Volume 2E+06 CF 58161 | CY excluding top 5 FT
Saturated Volume 50019 CY Total Weight of Excavated Soil 187771 TON
Sheet Pile 67343 | SF excluding top 5 FT
Total Volume of Excavated Soil 113946 CY Total Volume of Saturated Soil 81912 CY
Total Weight of Excavated Soil 193707 TON
Total Area of Excavations 124694 SF

Total Sheet Pile Square Footage 188352 SF
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Appendix C - Post-Remediation Groundwater Monitoring

Following remedial activities, an annual groundwater monitoring program will be established to
document any changes that may occur with groundwater quality. The program will be addressed
in detail in the Site Management Plan for OU2, including rationale to reduce sampling
frequency.

Groundwater monitoring activities will consist of the collection of depth-to-water measurements,
and collection of groundwater samples for laboratory analysis.

The wells included in the program are summarized below, along with their intended purpose(s).
Refer to Figure 1 (attached).

Monitoring Well(s) ID Rationale/Purpose

GP/CTM-10(06) Well in OU2 North; monitor background/upgradient conditions

GP/CTM-2(06) Well in OU2 North; monitor background/upgradient conditions

Establish baseline impacted groundwater conditions downgradient of the
MW-20S/D(09) 312 Broadway IRM.

Establish baseline impacted groundwater conditions downgradient of the
MW-215(09) 312 Broadway IRM.
MW-29S(11) and new Monitor shallow and deep “clean” boundary downgradient of 312

deep well MW-29D(14) Broadway and the Postage Stamp.

Monitor shallow and deep “clean” boundary downgradient of the DNAPL
MW-17S/D(09) recovery area along Broadway.

Monitor shallow and deep “clean” boundary downgradient of the DNAPL

MW-18S/D(09) recovery area along Broadway.

Monitor shallow and deep “clean” boundary downgradient of the Postage
MW-24S/D(09) Stamp.

Depth-to-Water Measurements

A complete round of depth-to-water measurements for all non-NAPL recovery wells in OU2
South will be collected once per year during sampling events.

Groundwater Sampling

Monitoring wells will be sampled using low-flow techniques for benzene, toluene, ethylbenzene,
xylene (BTEX — EPA Method 8260B) and total polycyclic aromatic hydrocarbons (total PAHs —
EPA method 8270C).



Wells will be purged at a maximum rate of 500 milliliters/minute (ml/min) with a peristaltic
pump. A water quality multi-parameter sonde device equipped with a closed flow-through cell
will be used to monitor purge water for dissolved oxygen, pH, temperature, conductivity,
oxidation-reduction potential, and turbidity. Groundwater samples will be collected directly
from the discharge side of the peristaltic pump for all analyses, including BTEX, per recent EPA
guidance (Puls and Barcelona, 1996) when the parameters have stabilized within 10 percent.
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