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CERTIFICATION

|, Satyajit A. Vaidya, am currently a registered professional engineer licensed by the State of
New York. | performed professional engineering services and had primary direct responsibility
for designing the remedial program for the 76 Eleventh Avenue/17" Street Development site,
OER Project Number 13EH-N304M and NYSDEC Site No. C231036. | certify to the following:

e | have reviewed this document and the Stipulation List, to which my signature and seal
are affixed.

» Engineering Controls developed for this remedial action were designed by me or a
person under my direct supervision and designed to achieve the goals established in
this plan for this Site.

e The Engineering Controls to be constructed during the proposed work are accurately
reflected in the text and drawings of this document and are of sufficient detail to enable
proper construction.

e This Excavation and Engineering Controls Protection and Restoration Plan (EECPRP) has
a plan for handling, transport and disposal of soil, fill, fluids and other materials removed
from the property in accordance with applicable City, State and Federal laws and
regulations. Importation of all soil, fill and other material from off-Site will be in
accordance with all applicable City, State and Federal laws and requirements. This
EECPRP has provisions to control nuisances during the remediation and all invasive
work, including dust and odor suppression.

Satyaijit A. Vaidya

Name
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EXECUTIVE SUMMARY

76 Eleventh Avenue Property Owner, LLC is working with the New York City Office of
Environmental Remediation (NYC OER) in the "E” Designation Program to satisfy the
environmental requirements imposed on the 76,400-square foot site located at 76 Eleventh
Avenue (the "Site”), in New York, New York. The E-designation (E-142) applies to Hazardous
Materials and Noise and was assigned on June 23, 2005 subsequent to a City Environmental
Quality Review (CEQR Number 03DCP069M) as part of the West Chelsea Rezoning.

The Site was formerly enrolled in the New York State Brownfield Cleanup Program (NYSBCP)
under Site No. C231036. Under the NYSBCP, the New York State Department of
Environmental Conservation (NYSDEC) approved the 2011 Conceptual Remedial Action Work
Plan (2011 C-RAWP) and 2012 Remedial Design (2012 RD). Pursuant to the “E"” Designation,
the 2011 C-RAWP and 2012 RD were submitted to the OER for review. The OER then
assigned project number 13EH-N304M and issued a Notice of No Objection on July 16, 2013 to
allow building permits to be issued for remediation.

Remediation was completed between October 2013 and July 2014 under the NYSDEC
oversight and in accordance with the NYSDEC-approved 2012 Remedial Design. Following
execution of an Environmental Easement and approval of the December 2014 Final Engineering
Report (2014 FER) and Site Management Plan (2014 SMP), the NYSDEC issued a Certificate of
Completion in December 2014. Upon completion of the remedy, the Site was left as a capped
excavation.

The remedial action described in this document was developed in accordance with the
NYSDEC-approved SMP for the proposed construction. This EECPRP provides for the
protection of public health and the environment consistent with the intended property use,
complies with applicable environmental standards, criteria and guidance, and conforms to
applicable laws and regulations.

Site Location and Background

The 1.755-acre Site, identified as Block 689 and Lot 17 on the Manhattan Borough Tax Map,
comprises the entire city block bounded by West 17th Street, West 18th Street, 10th Avenue,
and Route 9A. The Site is relatively flat ranging from about elevation' (el.) 8 along Route 9A to
about el. 10 along 10th Avenue. A Site Location Map and Site Plan are provided as Figure 1
and Figure 2, respectively.

! Elevations referenced herein are to the North American Vertical Datum of 1988 (NAVD 88), which is about 1.083
feet above mean sea level and about 1.669 feet below Manhattan Borough Datum.

Vii



Excavation and Engineering Controls Protection and Restoration Plan
76 Eleventh Avenue New York, NY

OER Project No. 13EH-N304M

March 10, 2016

The Site is part of the Special West Chelsea zoning district, which was created by the City of
New York to provide opportunities for new residential and commercial development. In
addition, the recent renovation of the High Line (a former elevated rail line constructed between
1929 and 1934) by the NYC Parks and Recreation Department into an open space is part of the
West Chelsea development project. The recently opened and heavily utilized NYC High Line
Park (the High Line) traverses the Site from north to south along the eastern portion of the Site
near 10th Avenue.

Prior to remediation, the Site was completely paved with an asphalt surface and used as a
commercial parking lot. A portion of that parking lot has been restored.

Summary of Redevelopment Plan

The proposed development is consistent with current zoning laws and the intended use of the
property as commercial and residential use, in accordance with an Environmental Easement
placed on the Site and Environmental Conservation Law (ECL) Article 71, Title 36. Based on
available plans, the proposed development will consist of a podium and two multiple-story
residential high-rise towers west of the High Line and a ground-level plaza east of the High
Line. The podium, towers and plaza share a one-level basement that occupies the entire
footprint of the 76,600-square-foot lot. Isolated slab-on-grade construction is proposed for
some areas along the southern and western boundaries of the Site.

The two towers will require removal of the clean soil and stone cap to about + el. 2.3 to -1.4
feet NAVDS8S8, with deeper localized excavations in residual site soil and the ISS monolith? for
elevator pits, pile caps, and mat foundations. The foundation construction for the two towers
will consist of a 14- to 20-inch-thick concrete pressure slab for cellar levels. The plaza area,
beneath and east of the High Line, will require removal of the asphalt cover and excavation to +
el. -12.5 feet NAVD88 to accommodate the basement level, containing a 20- to 28-inch-thick
concrete pressure slab.

Summary of Surrounding Property

The Site is situated in the Chelsea neighborhood, generally characterized by residential,
commercial, and industrial uses. The surrounding infrastructure is well established, including
utilities (water, sewer, electrical, telecommunications, etc.) paved roadways, and public
transportation. The High Line Park is a densely populated public walkway, which traverses the
eastern part of the Site from north to south. The High Line is a public space, maintained by

2 The ISS (in situ soil stabilization/solidification) monolith consists of cement-bentonite grout homogenized into
subsurface soil to create a uniform formation having low permeability and strength between 55 psi and 140 psi.

viii
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Friends of the High Line with support from the New York City Department of Parks &
Recreation, whose foundation columns and general condition must be preserved during
development. In addition to the High Line, multiple restaurants, entertainment centers, and
residential uses occupy the immediate surroundings of the Site.

Summary of Past Site Uses and Areas of Concern
Historical Operation and Land Use — Before Manutfactured Gas Plant (MGP) Operations

The Site experienced little or no development prior to its use as an MGP, and the original
shoreline of the Hudson River was at or near Tenth Avenue (in the vicinity of the Site). Once
the eastern end of the block had been filled, the Manhattan Gas Light Company purchased the
lots along West 18th Street and parts of 10th Avenue in 1833 from various owners.
Concurrently, individuals bought lots and constructed five houses at the southeast end of the
block, adjacent to the future location of the MGP facility. These houses remained until the late
1850s, when the gas company bought these lots and razed the houses to make room for
additional MGP structures.

Historical Operation and Land Use — Manufactured Gas Plant Operations

MGP operations began at the West 18th Street Gas Works in 1834. During 1834, the
Manhattan Gas Light Company purchased its initial property on the eastern end of Block 689
and began construction of the gas plant. The Manhattan Gas Light Company formed in 1830,
and by 1834 was providing gas to all of Manhattan north of Grand and Canal Streets. The West
18th Street Gas Works was the second gas plant in the city, and the first such plant erected by
the Manhattan Gas Light Company. Construction of the West 18th Street Gas Works began in
fall 1833, and continued for the next year. By November 1834, the plant was manufacturing
and distributing coal gas to customers.

During the nineteenth century, the West 18th Street Gas Works grew in size as the Manhattan
Gas Light Company continued to purchase land and construct additional facility structures. The
first property bought by the West 18th Street Gas Works was on the south side of West 18"
Street, at the eastern end of Block 689. In 1858, the Manhattan Gas Light Company expanded
the Retort House to include six groups of 160 retorts each, for a total of 960 retorts. To the
west of the Retort House was a large coal house, where coal was stored after being unloaded
from the adjacent waterfront pier. To the east of the Retort House was a laboratory along
West 18th Street, and south of that, a building containing condensers, scrubbers and washers.
Sanborn Maps as well as other historical maps depicting the former MGP features on Block
689 were included as appendices to the 2007 Remedial Investigation (RI) Report.
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The West 18th Street Gas Works continued to operate through the final decades of the
nineteenth century, although it did not acquire any additional land or change its configuration
markedly during that period. The West 18th Street Gas Works appears to have operated only
one or two years into the twentieth century.

Historical Operation and Land Use — After Manufactured Gas Plant Operations

Between 1909 and 1914, the remaining gas holders used during operation of the West 18"
Street Works were demolished by the Consolidated Gas Company of New York, Inc.
(Consolidated Gas Company), the successor by consolidation to the Manhattan Gas Light
Company. During the 1910s, the Consolidated Gas Company began to sell the properties
comprising the grounds of the West 18th Street Gas Works, marking the end of the MGP
history for the Site. In 1936, the Consolidated Gas Company changed its name to Consolidated
Edison Company of New York, Inc.

In 1917, the Consolidated Gas Company sold the entire Block 689 to the New York State Realty
and Terminal Company. From 1932 through 1960, the Site was owned by the New York
Central Railroad Company and was used during this period as an active freight rail yard. Since
1960, the block has been owned by a series of realty companies and corporations. After the
Consolidated Gas Company sold the Site, some of the former MGP buildings on the block were
used for other purposes. The remainders of the old MGP buildings were razed after the railroad
acquired the Site in 1932, and a railroad yard (with tracks) was built in their place. Later, the
tracks were removed or covered and the block was used as a parking lot. In the mid-1950s, an
automobile fueling and service station and garage were also built along West 17" Street, near
present-day Route 9A. The buildings were demolished in the 1980s.

The section of the High Line that traverses the Site was recently renovated by the NYC
Department of Parks and Recreation as an urban green space and includes public access to the
park near the intersection of 10th Avenue and West 18th Street. This section of this NYC Park
was opened to the public on June 9, 2009.

Summary of Work Performed
Investigations conducted at the Site include the following:

o Phase | Investigation, Melick, Tully and Associates (MTA), 1998
e Limited Phase Il Environmental Site Investigation, MTA, 1998
e Geotechnical Investigation, MTA, 1998

e Soil Sample Summary and Results for Soil Safe Criteria, AKRF, Inc., 1999
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e Soil Sample Summary and Results for Clean Earth Criteria, AKRF, Inc., 1999
e Interpretive Characterization of Analytical Results, Worldwide GeoSciences, Inc., 2000

e Environmental Assessment for 17th Street Residential Project, New York, NY, Langan,
2005

e Site Characterization Study, TRC Environmental, 2006

e Geotechnical Engineering Study, 17th Street Residential High-Line Properties
Development, New York, NY, Langan, 2007

¢ Remedial Investigation Report, West 18th Street Former Gas Works, Tax Block 689, Lot
17, Manhattan, NY, ARCADIS BBL, May 2007

e Site Wide Remedial Investigation Report, West 18th Street Former Gas Works,
Manhattan, New York, ARCADIS BBL, December 2009 (2009 Site-Wide Rl Report)

e West 18" Street Former Gas Works, NAPL Pilot Study Report, Arcadis of New York,
May 25, 2010

More than 225 borings were completed, in addition to groundwater and soil gas investigations,
during previous studies. The 2007 Rl Report included descriptions of each of the earlier
investigations and their associated results. A Remedial Investigation Addendum (Langan, May
2011) (2011 Rl Addendum) summarized the 2007 Rl Report and the 2009 Site Wide Rl Report.

Summary of Findings of Remedial Investigations

General Findings

A key finding of the various studies was the extensive presence of obstructions below grade
throughout the Site, including foundation walls and timber piles. In addition, obstructions that
appeared to be historic pier, bulkhead structures, or cribbing were also present on the western
third of the Site. The shoreline in this area changed often as a result of land reclamation
projects and subsequent dredging. By 1852, the original shoreline along 10" Avenue extended
west, creating two additional blocks to 13" Avenue. By the early 1900's, dredging pulled the
shoreline east, cutting through the Site as the current day 11" Avenue/9A highway. Similar
obstructions by bulkhead walls were encountered during excavation of neighboring projects to
the north. Accordingly, the presence of below grade obstructions was considered in evaluating
the potential remedial alternatives.

Subsurface Quality

Xi
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Dense Non-aqueous Phase Liquid (DNAPL) coal tar was observed in several borings and
accumulated in on-site monitoring and recovery wells. DNAPL was observed at depths up to
35 feet below sidewalk grade, terminating at a low-permeable silty-clay confining layer. The
thickest accumulation of DNAPL occurred at an irregular depression in the confining layer at the
western end of the Site. Constituents of concern, benzene, toluene, ethyl benzene, and total
xylenes (BTEX) and poly cyclic aromatic hydrocarbons (PAH), commonly found in coal tar, were
detected in soil and groundwater at concentrations that exceed their respective guidance
standards.

Volatile organic compounds (VOC) were typically not detected at concentrations above their
respective NYSDEC Restricted-Residential Use Soil Cleanup Objectives (SCO) in the near-
surface soil (less than 4 feet below grade). Samples collected from the shallow fill contained
VOCs and semivolatile organic compounds (SVOC) at concentrations that are typical of NYC
historic fill. BTEX and SVOC concentrations were typically highest in soil samples collected
below the water table, where MGP-related impacts were observed.

BTEX and several SVOCs were detected in groundwater (screened within the historic fill) at
concentrations that exceed NYSDEC Class GA Ambient Water Quality Standards and Guidance
Values (SGV). Groundwater samples collected from wells screened below the confining layer
and the shallow historic fill layer contained concentrations of BTEX and chlorinated VOCs.
Chlorinated VOCs are not typically associated with MGP sites; they are likely migrating from
off-site sources. SVOCs generally were not detected in wells screened below the confining
layer.

According to results of the soil gas investigation, most of the compounds detected in the nine
site-wide soil vapor samples were also present in ambient air. Concentrations of VOCs in soil
vapor were below NYS Department of Health Air Guideline Values.

A more detailed summary of the investigation findings is provided in Section 1.6 of this
EECPRP.

Summary of the 2014 NYSDEC Remediation and Proposed Remedial Action for
Construction

2014 NYSDEC Remediation

The Site was remediated in accordance with the NYSDEC-issued 2008 Decision Document and
the approved 2012 Remedial Design. The Track 4 remedy, discussed in Section 3 of this
EECPRP, was performed in accordance with NYSDEC Technical Guidance for Site Investigation
and Remediation, dated May 3, 2010 (DER-10) and the BCP guidelines to achieve the Remedial

Xii



Excavation and Engineering Controls Protection and Restoration Plan
76 Eleventh Avenue New York, NY

OER Project No. 13EH-N304M

March 10, 2016

Action Objectives (RAO). The remedy fulfilled the Decision Document RAOs and was
completed under the oversight of the NYSDEC. The remedy consisted of:

9.

Excavation and off-site disposal of soil to 3 feet below grade beneath and east of the
High Line and to 7 feet below grade in areas west of the High Line;

Installation of a subsurface containment wall that terminated into the confining silty-clay
layer;
In-situ soil solidification/stabilization (ISS) to solidify soil to the confining silty-clay layer

and limit movement of coal tar;

Installation of a highly-visible demarcation barrier at the base of all excavation areas, and
on the top of the ISS monolith;

Placement of a clean backfill cap meeting the lower of the 6 NYCRR Part 375 SCOs for
Restricted-Residential and Protection of Groundwater to prevent future contact with
contaminated soll,

DNAPL recovery in the area of historic bulkheads and cribbing (i.e., where ISS was not
feasible);
Execution and recording of an Environmental Easement to restrict land use and prevent

future exposure to any residual contamination;

Development and implementation of a Site Management Plan for long term
management of remaining contamination as required by the Environmental Easement,
which includes plans for: (1) Institutional and Engineering Controls, (2) DNAPL recovery,
(3) maintenance of cover system, and (4) evaluation of soil vapor intrusion and soil vapor
mitigation, and (5) reporting; and

Periodic certification of the institutional and engineering controls listed above.

Proposed Remedial Action for Construction

The proposed development will have full-time occupants, requiring vapor mitigation controls for
residual contaminants that remain in the subsurface. Select foundation components in the
western part of the Site will require excavation and disposal of residual site soil. In the eastern
part, excavation will be necessary for a planned basement. The proposed remedial action for

construction will consist of:

1.

Performance of a Community Air Monitoring Program for particulates and volatile
organic carbon compounds.

Xiii
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10.

11.

12.

13.

Maintenance and protection of the completed NYSBCP Track 4 site-specific remedy,
identified in the 2011 C-RAWP and 2012 RD and detailed in the 2014 FER.

Site mobilization involving Site security setup, equipment mobilization, utility mark outs
and marking and staking excavation areas.

Completion of a Waste Characterization Study prior to excavation activities. Waste
characterization soil samples will be collected at a frequency dictated by disposal
facility(s).

Excavation and removal of excess soilffill required for development.

Management of excavated materials including temporarily stockpiling and segregating in
accordance with defined material types and to prevent co-mingling of contaminated
material and uncontaminated materials.

Transport and off-site disposal of soil/fill at licensed or permitted facilities in accordance
with applicable laws and regulations for handling, transport, and disposal, and this plan.
Additional sampling and analysis of excavated media as required by disposal facilities.

If required, import of materials to be used for backfill and cover in compliance with this
plan and in accordance with applicable laws and regulations.

Construction of an engineered composite cover consisting of a 12- to 14-inch thick
concrete slab constructed on-grade and a 16-to 22-inch thick concrete pressure slab for
below grade construction.

Installation of a vapor barrier system, consisting of a minimum 20-mil membrane
beneath the building slab and outside of vertical subgrade foundation sidewalls to
mitigate soil vapor migration into the building. All welds, seams and penetrations
through the membrane will be properly sealed to prevent preferential pathways for
vapor migration. The vapor barrier system is an Engineering Control for the remedial
action.

Construction and operation of a cellar-level parking garage with high volume air
exchange in conformance with NYC Building Code.

Administrative prerequisites of all activities required for the remedial action, including
acquisition of required permits and attainment of pretreatment requirements, in
compliance with applicable laws and regulations.

Dewatering will be in compliance with city, state, and federal laws and regulations.
Extracted groundwater will either be containerized for off-site licensed or permitted
disposal or will be treated under a permit from New York City Department of
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14.

15.

16.

17.

Environmental Protection (NYCDEP) to meet pretreatment requirements prior to
discharge to the sewer system.

Implementation of storm-water pollution prevention measures in compliance with
applicable laws and regulations.

Submission of a Remedial Action Report (RAR) that describes the remedial activities,
certifies that the remedial requirements have been achieved, defines the Site
boundaries, lists any changes from this EECPRP, and describes all Engineering and
Institutional Controls to be implemented at the Site.

Conformance to the 2014 SMP and, following development, revisions to the SMP to
reflect the newly constructed Engineering Controls and changes to existing Engineering
Controls. The revised SMP will provide for long-term management of residual
contamination, including plans for operation, maintenance, monitoring, inspection and
certification of Engineering and Institutional Controls and reporting at a specified
frequency.

The property will continue to be registered with an E-Designation at the NYC Buildings
Department. Establishment of Engineering Controls and Institutional Controls in this
EECPRP and a requirement that management of these controls must be in compliance
with the NYSDEC-approved SMP. Institutional Controls are discussed in Section 4.4.

XV
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EXCAVATION AND ENGINEERING CONTROLS PROTECTION AND RESTORATION PLAN

1.0 PROJECT BACKGROUND

76 Eleventh Avenue Property Owner, LLC is working with the New York City Office of
Environmental Remediation (NYC OER) in the “E" Designation Program to satisfy the
environmental requirements imposed on the 76,400-square foot site located at 76 Eleventh
Avenue (the “Site”), in New York, New York. The E-designation (E-142) applies to Hazardous
Materials and Noise and was assigned on June 23, 2005 subsequent to a City Environmental
Quality Review (CEQR Number 03DCP069M) as part of the West Chelsea Rezoning.

The Site was formerly enrolled in the New York State Brownfield Cleanup Program (NYSBCP)
under Site No. C231036. Under the NYSBCP, the New York State Department of
Environmental Conservation (NYSDEC) approved the 2011 Conceptual Remedial Action Work
Plan (2011 C-RAWP) and 2012 Remedial Design (2012 RD). Pursuant to the “E” Designation,
the 2011 C-RAWP and 2012 RD were submitted to the OER for review. The OER then
assigned project number 13EH-N304M and issued a Notice of No Objection on July 16, 2013 to
allow building permits to be issued for remediation.

Remediation was completed between October 2013 and July 2014 under the NYSDEC
oversight and in accordance with the NYSDEC-approved 2012 Remedial Design. Following
execution of an Environmental Easement and approval of the December 2014 Final Engineering
Report (2014 FER) and Site Management Plan (2014 SMP), the NYSDEC issued a Certificate of
Completion in December 2014. Upon completion of the remedy, the Site was left as a capped
excavation.

The remedial action described in this document was developed in accordance with the
NYSDEC-approved SMP for the proposed construction. This EECPRP provides for the
protection of public health and the environment consistent with the intended property use,
complies with applicable environmental standards, criteria and guidance, and conforms to
applicable laws and regulations.

1.1 Site Location and Background

The 1.755-acre Site, identified as Block 689 and Lot 17 on the Manhattan Borough Tax Map,
comprises the entire city block bounded by West 17th Street, West 18th Street, 10th Avenue,
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and Route 9A. The Site is relatively flat ranging from about elevation® (el.) 8 along Route 9A to
about el. 10 along 10th Avenue. A Site Location Map and Site Plan are provided as Figure 1
and Figure 2, respectively.

The Site is part of the Special West Chelsea zoning district, which was created by the City of
New York to provide opportunities for new residential and commercial development. In
addition, the recent renovation of the High Line (a former elevated rail line constructed between
1929 and 1934) by the NYC Parks and Recreation Department into an open space is part of the
West Chelsea development project. The recently opened and heavily utilized NYC High Line
Park (the High Line) traverses the Site from north to south along the eastern portion of the Site
near 10th Avenue.

Prior to remediation, the Site was completely paved with an asphalt surface and used as a
commercial parking lot. A portion of that parking lot has been restored.

1.2 Redevelopment Plan

The proposed development is consistent with current zoning laws and the intended use of the
property as commercial and residential use, in accordance with an Environmental Easement
placed on the Site and Environmental Conservation Law (ECL) Article 71, Title 36. Based on
available plans, the proposed development will consist of a podium and two multiple-story
residential high-rise towers west of the High Line and a ground-level plaza east of the High
Line. The podium, towers and plaza share a one-level basement that occupies the entire
footprint of the 76,600-square-foot lot. Isolated slab-on-grade construction is proposed for
some areas along the southern and western boundaries of the Site.

The two towers will require removal of the clean soil and stone cap to about + el. 2.3 to -1.4
feet NAVDS88, with deeper localized excavations in residual site soil and the ISS monolith for
elevator pits, pile caps, and mat foundations. The foundation construction for the two towers
will consist of a 14- to 16-inch-thick concrete pressure slab for cellar levels. The plaza area,
beneath and east of the High Line, will require removal of the asphalt cover and excavation to =
el. -12.5 feet NAVD88 to accommodate the basement level, containing a 20- to 28-inch-thick
concrete pressure slab.

Proposed development plans are provided in Appendix A.

3 Elevations referenced herein are to the North American Vertical Datum of 1988 (NAVD 88), which is about 1.083
feet above mean sea level and about 1.669 feet below Manhattan Borough Datum.
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13 Description of Surrounding Property

The Site is situated in the Chelsea neighborhood, generally characterized by residential,
commercial, and industrial uses. The surrounding infrastructure is well established, including
utilities (water, sewer, electrical, telecommunications, etc.) paved roadways, and public
transportation. The High Line Park is a densely populated public walkway, which traverses the
eastern part of the Site from north to south. The High Line is a public space, maintained by
Friends of the High Line with support from the New York City Department of Parks &
Recreation, whose foundation columns and general condition must be preserved during
development. In addition to the High Line, multiple restaurants, entertainment centers, and
residential uses occupy the immediate surroundings of the Site.

Properties adjacent the Site are summarized in the below table.

Location Description

18" Street, IAC Building, artist gallery,
commercial parking lot

North

10™ Avenue, multiple restaurants and
residential buildings

South 17" Street, Manhattan Mini Storage
11™ Avenue, Pier 59 Sports Complex,

East

West
es Hudson River (beyond)

The surrounding land usages are shown on Figure 3.
1.4 Summary of Past Site Uses and Areas of Concern
Historical Operation and Land Use — Before Manutfactured Gas Plant (MGP) Operations

The Site experienced little or no development prior to its use as an MGP, and the original
shoreline of the Hudson River was at or near Tenth Avenue (in the vicinity of the Site). Once
the eastern end of the block had been filled, the Manhattan Gas Light Company purchased the
lots along West 18th Street and parts of 10th Avenue in 1833 from various owners.
Concurrently, individuals bought lots and constructed five houses at the southeast end of the
block, adjacent to the future location of the MGP facility. These houses remained until the late
1850s, when the gas company bought these lots and razed the houses to make room for
additional MGP structures.
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Historical Operation and Land Use — Manufactured Gas Plant Operations

MGP operations began at the West 18th Street Gas Works in 1834. During 1834, the
Manhattan Gas Light Company purchased its initial property on the eastern end of Block 689
and began construction of the gas plant. The Manhattan Gas Light Company formed in 1830,
and by 1834 was providing gas to all of Manhattan north of Grand and Canal Streets. The West
18th Street Gas Works was the second gas plant in the city, and the first such plant erected by
the Manhattan Gas Light Company. Construction of the West 18th Street Gas Works began in
fall 1833, and continued for the next year. By November 1834, the plant was manufacturing
and distributing coal gas to customers.

During the nineteenth century, the West 18th Street Gas Works grew in size as the Manhattan
Gas Light Company continued to purchase land and construct additional facility structures. The
first property bought by the West 18th Street Gas Works was on the south side of West 18"
Street, at the eastern end of Block 689. In 1858, the Manhattan Gas Light Company expanded
the Retort House to include six groups of 160 retorts each, for a total of 960 retorts. To the
west of the Retort House was a large coal house, where coal was stored after being unloaded
from the adjacent waterfront pier. To the east of the Retort House was a laboratory along
West 18th Street, and south of that, a building containing condensers, scrubbers and washers.
Sanborn Maps as well as other historical maps depicting the former MGP features on Block
689 were included as appendices to the 2007 Rl Report.

The West 18th Street Gas Works continued to operate through the final decades of the
nineteenth century, although it did not acquire any additional land or change its configuration
markedly during that period. The West 18th Street Gas Works appears to have operated only
one or two years into the twentieth century.

Historical Operation and Land Use — After Manufactured Gas Plant Operations

Between 1909 and 1914, the remaining gas holders used during operation of the West 18™
Street Works were demolished by the Consolidated Gas Company of New York, Inc.
(Consolidated Gas Company), the successor by consolidation to the Manhattan Gas Light
Company. During the 1910s, the Consolidated Gas Company began to sell the properties
comprising the grounds of the West 18th Street Gas Works, marking the end of the MGP
history for the Site. In 1936, the Consolidated Gas Company changed its name to Consolidated
Edison Company of New York, Inc.

In 1917, the Consolidated Gas Company sold the entire Block 689 to the New York State Realty
and Terminal Company. From 1932 through 1960, the Site was owned by the New York
Central Railroad Company and was used during this period as an active freight rail yard. Since
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1960, the block has been owned by a series of realty companies and corporations. After the
Consolidated Gas Company sold the Site, some of the former MGP buildings on the block were
used for other purposes. The remainders of the old MGP buildings were razed after the railroad
acquired the Site in 1932, and a railroad yard (with tracks) was built in their place. Later, the
tracks were removed or covered and the block was used as a parking lot. In the mid-1950s, an
automobile fueling and service station and garage were also built along West 17" Street, near
present-day Route 9A. The buildings were demolished in the 1980s.

The section of the High Line that traverses the Site was recently renovated by the NYC
Department of Parks and Recreation as an urban green space and includes public access to the
park near the intersection of 10th Avenue and West 18th Street. This section of this NYC Park
was opened to the public on June 9, 2009.

15 Summary of Work Performed
Investigations conducted at the Site include the following:

o Phase | Investigation, Melick, Tully and Associates (MTA), 1998

e Limited Phase Il Environmental Site Investigation, MTA, 1998

e (Geotechnical Investigation, MTA, 1998

e Soil Sample Summary and Results for Soil Safe Criteria, AKRF, Inc., 1999

e Soil Sample Summary and Results for Clean Earth Criteria, AKRF, Inc., 1999

e Interpretive Characterization of Analytical Results, Worldwide GeoSciences, Inc., 2000

e Environmental Assessment for 17th Street Residential Project, New York, NY, Langan,
2005

e Site Characterization Study, TRC Environmental, 2006

e (Geotechnical Engineering Study, 17th Street Residential High-Line Properties
Development, New York, NY, Langan, 2007

e Remedial Investigation Report, West 18th Street Former Gas Works, Tax Block 689, Lot
17, Manhattan, NY, ARCADIS BBL, May 2007

e Site Wide Remedial Investigation Report, West 18th Street Former Gas Works,
Manhattan, New York, ARCADIS BBL, December 2009 (2009 Site-Wide Rl Report)

e West 18" Street Former Gas Works, NAPL Pilot Study Report, Arcadis of New York,
May 25, 2010
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The 2007 Rl Report included descriptions of each of the earlier investigations and their
associated results. A Remedial Investigation Addendum (Langan, May 2011) (2011 RI
Addendum) summarized the 2007 Rl Report and the 2009 Site-Wide RI Report.

A key finding of the various studies was the extensive presence of obstructions below grade
throughout the Site, including foundation walls and timber piles. In addition, obstructions that
appeared to be historic pier, bulkhead structures, or cribbing were also present on the western
third of the Site. The shoreline in this area changed often as a result of land reclamation
projects and subsequent dredging. By 1852, the original shoreline along 10™ Avenue extended
west, creating two additional blocks to 13" Avenue. By the early 1900’s, dredging pulled the
shoreline east, cutting through the Site as the current day 11" Avenue/9A highway. Similar
obstructions by bulkhead walls were encountered during excavation of neighboring projects to
the north. Accordingly, the presence of below grade obstructions was considered in evaluating
the potential remedial alternatives.

1.6 Summary of Findings of Remedial Investigations

Soil, groundwater and soil gas investigations have been completed, and were documented in
the 2007 Rl Report and the 2009 Site-Wide RI Report and the Remedial Investigation
Addendum (Langan, May 2011). A Site characterization summary of findings from these
reports is presented in the following section of this report.

1.6.1 Site Geology

Between 50 and 80 feet of unconsolidated materials overlie bedrock at the Site. Based on
observations from more than 225 borings completed during previous investigations, the
overburden may be divided into three distinct stratigraphic units. From the surface down, the
units are:

o Fill Unit, a highly heterogeneous, generally high permeability interval that encompasses
foundations, utilities, former piers and wooden cribbing

e Silty-Clay Unit, a low-permeability aquitard consisting of tidal marsh deposits

e Sand Unit, a high-permeability unit of stratified alluvial sands

These units vary in thickness across the Site and are described in further detail below.

Fill Unit

The Fill Unit is highly heterogeneous, consisting of silt, sand, gravel and boulders, along with
anthropogenic materials such as brick, concrete, ash, timbers, coal, glass and metal pieces.
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The unit averages 25 feet thick, but thickens below 11" Avenue to as much as 45 feet adjacent
to the current Hudson River bulkhead.

The thickness of the Fill Unit most directly reflects a series of land reclamation projects
completed during the 19" century. These projects included both raising the existing dry land
surface to an even grade and reclaiming land from the Hudson River. There are three
alignments of the Hudson waterfront that bracket three distinct regions of filling at the Site,
which are reflected in subsurface data at the Site. Each region is described in more detail
below.

Filling Inshore of the Predevelopment Shoreline

Prior to significant development in the Site area, the Hudson River shoreline was located east
of 10" Avenue (Bridges 1814). The only portion of the Site located inshore of this line is Block
715, Lot 19, the location of remote gas holders Nos. 6 and 7. Though an 1814 map shows this
location as dry land, the location is on low ground at the bottom of a bluff next to the river. The
current thickness of fill on this parcel is between approximately 18 and 23 feet, extending to as
much as 10 feet below sea level. Thus, the fill thickness reflects a combination of excavation
(potentially for installation of the two gas holder foundations on that parcel) and additional filling
to bring the ground surface to an even grade approximately 13 feet above sea level. The fill
observed outside the holders on this Site is described as a mixture of silt, fine to coarse sand
and gravel, with trace amounts of man-made materials such as brick and glass.

Filling Between the Predevelopment Shoreline and the 1830 Cribbing Wall

From 1828 to 1833, fill was used to extend the shoreline to a new cribbing wall bulkhead
aligned north-south approximately 500 feet west of the predevelopment shoreline (Colton
1836). The area inshore of this new bulkhead includes most of the present-day Site west of
10th Avenue. The fill in this region averages approximately 25 feet thick, but varies significantly
due to relief in the underlying Silty-Clay Unit surface.

The nature of the fill in this region varies considerably, often between adjacent borings, but is
generally segregated in two zones:

e A shallow zone (within roughly the upper 5 or 10 feet), with a significant component of
man-made materials that includes remnants of former structures and coarse debris.

e A deeper zone, typically described as a fine to medium or fine to coarse sand, with
some or a little gravel and silt, but may also be dominantly fine grained sand or
dominantly gravel. Materials such as wood and brick occur sporadically in this zone, but
are not a significant component of the material. The basal sands of the fill have been
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described as an “Upper Sand Unit” in some previous investigations, but is interpreted in
the 2009 Site Wide Rl Report as a sub-unit of fill. Locally, some basal portions of the
sandy zone may be in situ alluvial deposits, though they are texturally indistinct from the
sandy fill.

The fill thickness varies in relation to depressions in the underlying Silty-Clay Unit surface that
are likely the result of erosion or excavation of the silty-clay surface prior to filling. In a few
locations, the clay surface rises significantly and pinches the fill thickness to as little as 13 feet.

Filling Offshore of the 1830 Cribbing Wall

In the region west of the 1830 cribbing wall to the current bulkhead, the fill deepens westward
and contains evidence of the stepwise extension of the waterfront using timber cribbing and
mixed fill. The shoreline evolved quickly between approximately 1830 and 1859. The historical
maps (Colton 1836 Burr 1839 Ensign 1845 Dripps 1852 and Perris 1859) cataloged in ARCADIS’
2007 RI Report show four different shoreline alignments (1836, 1839, 1845, 1852) prior to
reaching a maximum in 1859. Timbers were encountered in borings at numerous locations in
this region, generally associated with former waterfront alignments, cribbing, former piers and
pilings, or loose timber in the fill.

The fill encountered between timbers and in borings that did not encounter timbers is
extremely heterogeneous. In general, the material is dominantly sand-sized, but also includes
finer materials (silt and clay pockets) and coarser materials (gravel and cobbles), particularly in
the cribbing. Traces of brick, ash, wood fibers and concrete are also common in the fill. The fill
deepens and thickens west of the 1830 cribbing wall, from approximately 30 feet to a
maximum of approximately 45 feet along the current bulkhead.

Silty-Clay Unit

The Silty-Clay Unit underlies the fill and consists predominantly of brown, gray or black silty-
clay, with occasional sand and peat lenses that contain traces of shell fragments and decayed
plant material. The unit is interpreted to be a tidal marsh deposit formed on the shallow banks
of the Hudson River adjacent to the predevelopment shoreline. The Silty-Clay Unit is at its
thickest (approximately 40 feet) along an axis parallel to the former shoreline, between 10" and
11" Avenue. The unit appears to grade laterally into sands east of 10" Avenue, becoming
interbedded with sands approaching the predevelopment shoreline. Silty-Clay Unit beds exist
as far east as Block 759, Lot 59 (the former remote gas holders) where vertically disconnected
clay lenses were observed in several borings. The Silty-Clay Unit is irregular with isolated
depressions and high points, dips westward into the channel of the Hudson, and along the
current shoreline ranges from 15 feet to over 40 feet in thickness. As further discussed below,



Excavation and Engineering Controls Protection and Restoration Plan
76 Eleventh Avenue New York, NY

OER Project No. 13EH-N304M

March 10, 2016

the Silty-Clay Unit represents a low permeability barrier between the overlying Fill Unit and the
underlying Sand Unit.

Sand Unit

The Sand Unit underlies the low-permeability Silty-Clay Unit and consists of stratified layers of
sand, varying in size from fine to coarse, with intervals of gravel and occasional silt or silty fine
sand. Borings completed through the sand unit suggest a high degree of heterogeneity,
consistent with deposition in a fluvial environment. The thickness of the Sand Unit is
approximately 40 feet in the western half of Block 689 (the former gas works area). The unit
thins as the underlying bedrock surface rises to the northeast and may even pinch out beneath
Block 690, Lot 29 (former gas holders 4 and 5), where bedrock rises to 45 feet bgs. Along 10"
Avenue and continuing to the east, the overlying Silty-Clay Unit becomes interbedded with
sands and becomes texturally indistinguishable from the Sand Unit. The Sand Unit approaches
45 feet beneath Block 715, Lot 59 (former remote holders) because much of the overlying Silty-
Clay Unit is absent.

Bedrock

The bedrock beneath the Site is the Cambrian Hartland Formation, which is generally described
as schist. The bedrock encountered during the Rl was described as gold-colored weathered
schist to gray schist. The bedrock surface slopes from the northeast to the southwest. The
shallowest occurrence was 45 feet bgs at Block 715 Lot 59; the deepest was 86 feet bgs at the
Site.

A plan of investigation borings and geologic profiles are shown in Figures 2a and 2b of the 2014
SMP. Geologic boring data is summarized from the Arcadis 2007 Rl and 2009 Site-Wide RI.

1.6.2 Site Hydrogeology

The Fill Unit, Silty-Clay Unit and Sand Unit form distinct hydrostratigraphic intervals, as
discussed below:

e The saturated portion of the fill is highly heterogeneous, consisting of a variety of fill
types. The fill is interpreted as a highly permeable medium, with occasional
discontinuous pockets of low-permeability materials such as silt and clay. The fill is
present everywhere at the Site, but is obstructed in places by barrier walls; deep
utilities; and foundations, piles and sheet-piling.

e The Silty-Clay Unit is interpreted to be a low-permeability aquitard. The unit includes
heterogeneity consistent with a tidal marsh deposit and thus includes discontinuous
lenses of fine sand, silt and peat, within a bulk mass dominated by silty-clay. The unit is
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interpreted to have little transmissivity and to restrict vertical groundwater flow. The
Silty-Clay Unit is confining with respect to the underlying Sand Unit.

e The Sand Unit is a moderately permeable aquifer. The unit is a stratified system and
therefore highly anisotropic. Permeability is interpreted to be greatest in the horizontal
plane focused in the most coarse-grained sand or gravel beds. Interbedded fine-grained
sands and silts will inhibit vertical migration.

Tidal Influences

The tides in the Hudson River have a damped influence on groundwater levels near the
waterfront. During a 2-day tidal study completed in 2007, the water level oscillated over a
range of 2 to 2.5 feet at two water table monitoring wells located within 50 feet of the
bulkhead. The observed water table fluctuations are less than half of the full tidal range of 6
feet, recorded during this period.

Hydrographs recorded at three water table wells located between 210 and 400 feet inshore of
the bulkhead showed no observable tidal influence. A muted tidal influence of approximately
0.2 feet was recorded in the Sand Unit about 210 feet inshore of the bulkhead. This existence
of a tidal effect 210 feet inshore in the Sand Unit (where none is detectable in the overlying Fill
Unit) provides additional evidence that the Sand Unit is confined by the overlying Silty-Clay Unit.
The data suggest that tidal influences in the unconfined fill do not propagate inshore as
efficiently, and that tidal energy is quickly dissipated in the adjacent aquifer. Based on the
results of the tidal study, tidal influence in the water table aquifer is limited to areas adjacent to
the current bulkhead. These observations are consisted with the bulkhead descriptions
provided in 2009 Site Wide RI Report and the inference that the Hudson River bulkhead
adjacent to the Site serves as a partially leaky barrier to groundwater flow.

Groundwater Flow

The water table at the Site occurs in the Fill Unit at an average depth of about 9 feet bgs, with
from sidewalk grade. The water table is nearly flat and is encountered at an average elevation
approximately equal to mean sea level. The irregularities in the surface reflect several factors:

e Tidal fluctuations in the Hudson River produce minor (2 to 2.5 feet), changes to water
table elevations in the wells located immediately adjacent to the Hudson River
bulkhead, with influence decreasing inshore. Though Figure 3 (included in the 2014
SMP) reflects a nearly synoptic water-level round, the temporal lag and delay of tidal
effects (next to the Hudson River) is not shown.

10
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e |eaky flow barriers, potentially including the Hudson River bulkhead, other sheet pile
walls, partially penetrating utilities and holder foundations diverts movement of
groundwater and may create local mounding and depressions.

e The perimeter barrier walls on Block 690, Lots 12 and 46 and Block 691, Lot 11, create
no-flow zones forcing groundwater to flow around them.

e |eaking water utilities and drains may create local intermittent water table mounds.
Sewers that leak may have the opposite effect.

e Potential unidentified pumping stresses, such as building dewatering systems in
buildings adjacent to the Site.

Groundwater is interpreted to flow generally toward the Hudson River, though discharge to the
river may occur only at mean and low tides. Actual groundwater flow paths are heavily
influenced by the location, integrity and alignment of subsurface structures. The lack of a
significant hydraulic gradient reflects the high permeability of the Fill Unit, and indicates
generally sluggish flow.

Groundwater in the Sand Unit flows to the Hudson River. Measured water-level elevations in
Sand Unit monitoring wells are typically about the same as the water table elevation (i.e. Fill
Unit). Groundwater in both the Sand Unit and Fill Unit are in quasi equilibrium with the river and
no significant vertical gradient exists across the Silty-Clay Unit. The Fill Unit and Sand Unit are
interpreted to be hydraulically disconnected, with no exchange occurring across the Silty-Clay
Unit.

1.6.3 Nature and Extent of Impacts

This section presents an overall Site characterization based on the results of the 2007 Rl, and
the Site Characterization Study (SCS). The Site characterization consists of a summary of the
following:

e DNAPL Extent;

e Soil Quality;

e Groundwater Quality; and

e Soil Vapor Quality.

11
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DNAPL Extent

The estimated extent of DNAPL presented in the 2007 Rl Report and the 2008 AAR was
enhanced by the implementation of pre-design borings that were documented in the 2009 Site
Wide Rl Report. The estimated extent of DNAPL is described below.

The distribution of DNAPL observed in the subsurface is shown in profile (Figure 2b of the 2014
SMP) and on a series of four diagrams (Figure 4 of the 2014 SMP), representing locations
where DNAPL was observed within a specific depth interval: 0 to 10 feet, 10 to 20 feet, 20 to
30 feet and 30 to 40 feet bgs. The ground surface throughout the area is generally flat (about
el. 8.5 on average); thus, each depth interval is also an approximation of an equal elevation
interval. The figures show observed DNAPL saturation from blebs to “saturated.” The extent
of MGP-impacted soil is briefly described below:

Oil-like material (OLM) and tar-like material (TLM) occur as discrete intervals in the
subsurface at depths of less than 5 feet to approximately 35 feet bgs. The maijority of
saturated OLM and TLM impacts occur in the Fill Unit, between 10 and 30 feet bgs.

OLM was more frequently observed in borings than TLM. TLM was sporadically
observed throughout the Site as coatings on buried timbers or as immobile ganglia.

OLM is present and described as “saturated” in the south-central portion of the Site,
beneath the southeast corner of the former retort house, the southwest corner of the
former scrubber house, the western end of the former workshops and the open areas
that separated those buildings.

The distribution of DNAPL-impacted soil at the Site is related to the top surface of the
Silty-Clay Unit, indicating that the Silty-Clay Unit generally acts to limit the downward
migration of DNAPL. DNAPL-impacted soil appears to be concentrated in areas where
the Silty-Clay Unit is lower in elevations and/or thinner.

The thickest accumulations of DNAPL-containing materials are found within two
irregular depressions in the Silty-Clay Unit surface in the southern half of the Site. In
these two regions, DNAPL saturation typically starts at 10 to 12 feet bgs and extends
vertically to the surface of the Silty-Clay Unit.

The deepest occurrences of DNAPL were observed in localized depressions where the
silty-clay surface is deepest, as described below:

o The northwest corner of the block, where the clay surface slopes toward the
river to the west. In this region, DNAPL is typically characterized as TLM, found
to a maximum depth of 35 feet bgs. TLM was described as saturated over a 1-
foot depth interval in this area. The underlying Silty-Clay Unit is not impacted.

12
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o OLM is present to 35 feet bg in a depression along the southern block
boundary. The underlying Silty-Clay Unit is not impacted.

o A deep depression in the Silty-Clay Unit surface near the center of the Site was
encountered at 43 feet bgs. OLM was detected in this boring to a depth of 35
feet bgs. The underlying Sand and Silty-Clay Units were not impacted.

The Site-wide occurrence of the Silty-Clay Unit and the absence of TLM and OLM
penetrating this unit indicates that the Silty-Clay Unit is confining to DNAPL and an
effective barrier between the Fill Unit and the underlying Sand Unit.

1.6.4 Soil Quality

Analytical soil sample results presented in the site-specific 2007 Rl Report were compared to
the Recommended Soil Cleanup Objectives (SCOs) presented in “Technical and Administrative
Guidance Memorandum: Determination of Soil Cleanup Objectives and Cleanup Levels” HWR
94-4046 (TAGM 4046), dated January 24, 1994 (i.e., the applicable New York State soll
standards at the time that this report was written). The approximate distribution of soil
containing chemical constituents at concentrations greater than the Restricted-Residential Use
SCOs (i.e., current applicable New York State soil standards) is shown on Figures ba and 5b of
the 2014 SMP. A summary of soil data compiled from the 2007 Rl and 2009 Site-Wide Rl is
presented in Table Group 1 in the 2014 SMP. Key findings based on the analytical data are
presented below.

e \Volatile Organic Compounds (VOCs), which were predominantly benzene, toluene,
ethylbenzene, and xylene (BTEX), were generally detected at concentrations above the
Restricted Residential Use SCOs in soil samples that were collected from below the
water table and that also exhibited field evidence of MGP-related impacts. VOCs were
typically not detected at concentrations above their respective Restricted Residential
Use SCOs in the near-surface soll (i.e., less than 4 feet bgs).

e SVOCs were detected throughout the soil column above the low-permeability Silty-Clay
Unit.  However, the highest concentrations were detected in samples that were
collected from below the water table and that contained field evidence of MGP-related
impacts.  Shallow fill (i.e., less than 4 feet bgs) samples that contained SVOC
concentrations above their Restricted Residential Use SCOs did not exhibit MGP-related
impacts and contained SVOC concentrations consistent with that of historic fill in New
York City.

13
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1.6.5

Inorganics were detected in all soil samples and are generally attributed to the ambient
soil quality of the historic fill. Cyanide detected in select soil samples may be attributed
to historic MGP operations.

The overall prevalence and relative concentrations of the SVOCs and inorganics
detected in the upper soil horizons (e.g., Fill Unit) and in those samples where no
physical evidence of impacts were observed are consistent with SVOC and metals
concentrations detected in undifferentiated historic fill.

Historic subsurface obstructions were noted throughout the Site. Obstructions in
deeper soil are primarily related to cribbing and former bulkheads in the western third of
the Site.

Groundwater Quality

Presented below is a discussion of overall groundwater quality based on the results of the
monitoring activities that were conducted as part of the 2007 RIl. The groundwater table occurs
within the Fill Unit at a depth of about 8 to 10 feet bgs from the original asphalt, prior to
remediation.  Groundwater data was compared to Class GA (drinking water) criteria as
presented in the NYSDEC Technical and Operational Guidance Series (TOGS) 1.1.1 Ambient
Water Quality Standards and Guidance Values (SGVs).

VOCs

As presented in the 2007 Rl Report, 12 VOCs were detected in at least one of the nine
groundwater samples. Of the 12 detected compounds, six were reported at
concentrations that exceeded the NYS Class GA SGVs. VOCs detected in wells
screened in the Historic Fill included BTEX compounds, cis-1,2-dichloroethene, and
iIsopropylbenzene.

Samples collected from wells screened in the Lower Sand Unit contained
trichloroethylene (TCE) and cis-1,2-dichloroethene (DCE) in addition to BTEX and
isopropylbenzene. TCE was detected at three locations within the Lower Sand Unit at
concentrations above its Class GA SGVs, with a maximum detected concentration of
8.8 micrograms/liter (ug/l). In addition, cis-1,2-dichloroethene (DCE) was detected at
two locations at concentrations above its Class GA SGVs, with a maximum detected
concentration of 8.3 ug/l. TCE and DCE are not associated with historic MGP site
operations and could be attributed to unknown off-site sources. TCE was not detected
in any of the soil samples collected during the 2007 Rl at concentrations above
associated Restricted Residential Use SCOs, and was only detected in two soil samples
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with a maximum concentration of 0.00053 milligrams per kilogram (mg/kg). TCE and
DCE are not part of the target VOC list for soil.

SVOCs

A total of 20 SVOCs were detected in at least one of the nine groundwater samples. Of the 20
detected SVOCs, 11 were reported at concentrations that exceeded the TOGS Class GA
criteria. Of the 20 SVOCs detected, only two were detected in groundwater within the Lower
Sand Unit at concentrations that exceeded the Class GA criteria.

The SVOCs detected at the highest concentrations in groundwater included naphthalene (1,500
ug/L) and 2,4-dimethylphenol (940 pg/L). The remaining compounds detected above criteria
were detected only slightly above their respective criteria.

Inorganic Analytes

As presented in the 2007 Rl Report, six metals and cyanide (total and amenable) were detected
in groundwater. All detected analytes were below the NYSDEC Class GA SGVs.

A summary of groundwater sample results are compiled in Table Group 2, included in the 2014
SMP. The location of groundwater samples collected and a summary of the results is
presented in Figure 6 of the 2014 SMP.

1.6.6 Soil Vapor Quality

A soil vapor survey was conducted by ARCADIS BBL in 2007; the results of which are
presented in the 2009 Site Wide Rl Report. A total of nine soil vapor samples and two ambient
air samples were collected during the survey. Table Group 3 of the 2014 SMP presents the
results of the soil vapor survey. The results suggest that most of the compounds detected in
soil vapor were also present in ambient air.

For more detailed results, consult the 2007 Rl Report and the 2009 Site Wide Rl Report.
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2.0 REMEDIAL ACTION OBJECTIVES

Remedial action objectives (RAOs) were developed in collaboration with the NYSDEC for the
BCP by evaluating the results of the 2007 Rl and 2009 Site Wide Rl Report, potential receptor
populations, and proposed future use of the Site after remediation. Developing site-specific
RAOs allowed for protection of the public health and environment by specifying constituents of
concern (COC) to be remediated and offering achievable cleanup goals. The identified COCs
consist of the VOCs benzene, toluene, ethyl benzene, and total xylenes (BTEX); and total
polycyclic aromatic hydrocarbons (PAHSs), as defined by the U.S. Environmental Protection
Agency and Agency for Toxic Substances and Diseases Registry. The RAOs established for
remediation goals and approved by the NYSDEC are presented below.

Soil RAOs

¢ Minimize potential risks to current and future Site occupants;

¢ Minimize potential off-site migration of DNAPL to the extent possible; and

e Prevent inhalation of or exposure to contaminants volatilizing from the soil.
Groundwater RAOs

¢ Minimize contact with or ingestion of impacted groundwater to the extent practical; and

e Minimize future impacts to groundwater and reduce concentrations of COCs in
groundwater to the extent practical.
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3.0 REMEDIAL ALTERNATIVES ANALYSIS

The goal of the remedy selection process is to select a remedy that is protective of human
health and the environment, taking into consideration the current, intended, and reasonably
anticipated future use of the property. The remedy selection process begins by establishing
RAOs for media in which chemical constituents were found to exceed applicable standards,
criteria and guidance values (SCGs).

Several remedial alternatives and technologies were evaluated in the 2008 AAR and discussed
in the 2011 Alternatives Analysis and C-RAWP to determine the most viable remedial option
that satisfies the RAOs. The remedial alternatives were developed and evaluated based on the
following criteria:

e Protection of human health and the environment;

e Compliance with SCGs;

e Short-term effectiveness and impacts;

e |Long-term effectiveness and permanence;

e Reduction of toxicity, mobility, or volume of contaminated material;

¢ |Implementability;

e Cost effectiveness;

e Community acceptance; and

e Landuse.
Based on the available technologies and the site constraints, the following remedial alternatives
capable of mitigating the identified environmental impacts were considered:

e no action

e capping with Institutional and Engineering Controls

e containment barrier wall

e in situ soil stabilization (ISS) of NAPL-impacted soil

e |SS of NAPL-impacted soil and soil containing PAH greater than 500 parts per million
(ppm)

¢ removal of NAPL-impacted soil and soil containing PAHs greater than 500 ppm with off-
site treatment/disposal
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o NAPL recovery
e in situ chemical oxidation

No individual alternative was capable of achieving the RAOs. Therefore, a combination of
alternatives were developed that could address specific contaminated areas or media to
achieve a Track 4 remedy. DNAPL recovery, a Site cover, a containment wall, and in situ
stabilization were selected as the remedy, which was accepted by the NYSDEC in their 2008
Decision Document.

3.1 Summary of the Remedy

The Site was remediated in accordance with the NYSDEC-issued 2008 Decision Document and
the approved 2012 Remedial Design. The Track 4 remedy, introduced in Section 3.0, was
performed in accordance with NYSDEC Technical Guidance for Site Investigation and
Remediation, dated May 3, 2010 (DER-10) and the BCP guidelines to achieve the RAOs. The
remedy fulfilled the Decision Document RAOs and was completed under the oversight of the
NYSDEC. The remedy consisted of:

10. Excavation and off-site disposal of soil to 3 feet below grade beneath and east of the
High Line and to 7 feet below grade in areas west of the High Line;

11.Installation of a subsurface containment wall that terminated into the confining silty-clay
layer;
12.In-situ soil solidification/stabilization (ISS) to solidify soil to the confining silty-clay layer

and limit movement of coal tar;

13. Installation of a highly-visible demarcation barrier at the base of all excavation areas, and
on the top of the ISS monolith;

14.Placement of a clean backfill cap meeting the lower of the 6 NYCRR Part 375 SCOs for
Restricted-Residential and Protection of Groundwater to prevent future contact with
contaminated soil;

15.DNAPL recovery in the area of historic bulkheads and cribbing (i.e., where ISS was not
feasible);

16. Execution and recording of an Environmental Easement to restrict land use and prevent
future exposure to any residual contamination;

17.Development and implementation of a Site Management Plan for long term
management of remaining contamination as required by the Environmental Easement,
which includes plans for: (1) Institutional and Engineering Controls, (2) DNAPL recovery,
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(3) maintenance of cover system, and (4) evaluation of soil vapor intrusion and soil vapor
mitigation, and (5) reporting; and

18. Periodic certification of the institutional and engineering controls listed above.

For technical descriptions, additional details, and supporting documentation of the completed
remediation, consult the 2014 Site Management Plan and Final Engineering Report. The
completed remediation and engineering controls are depicted on Figure 4. A summary of the
remedy is provided in the following sections.

3.1.1 Contaminated Materials Removal

Solid Waste/Soil/Fill

All excavated material was handled as a regulated solid waste and disposed in accordance with
6 NYCRR Part 360 for regulated solid waste management facilities. No material originating
from the subsurface was reused onsite. Solid waste was transported for off-site disposal in
accordance with 6 NYCRR Part 364 waste transporter permits and applicable federal, state, and
local laws. Vehicles hauling impacted materials were appropriately lined along the bottom,
sides and tailgate with a minimum 6-mil polyethylene sheeting, and extended over the crown of
each load.

About 2,735 tons of solid waste was removed from the 3-foot excavation area beneath and
east of the High Line between November 8 and 26, 2013. Fixed concrete and brick structures
and abandoned piping encountered were left in place because they were below the extent of
the excavation limit and there were concerns of damaging the High Line foundation during
extraction.

About 30,194 tons of solid waste was removed from the 7-foot excavation area west of the
High Line between January 14 and July 1, 2014. In addition to removing soil and historic fill,
remnant MGP structures including large brick foundations and pads and a network of
abandoned piping were removed.

The excavation area is shown in plan and section view on Figure 3 of the 2014 FER.

Underground Storage Tanks

Eight USTs containing a mixture of gasoline and water were discovered at the western end of
the Site near Highway 9A, in the area of the former gasoline filling station. All eight tanks were
encased in concrete and observed in good condition with no noticeable punctures or routes for
potential leaks or spills. Between February 7 and February 18, 2014, an FDNY-certified
subcontractor vacuumed about 3,201 gallons of the tank contents, cut, cleaned residual sludge,
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and containerized solid contents. The eight UTSs were appropriately closed with the NYSDEC,
including the completion of all Petroleum Bulk Storage (PBS) application forms and fees; they
were removed as scrap metal on February 20, 2014. The approximate locations of the eight
USTs are shown on Drawing 5 in Appendix L of the 2014 FER.

3.1.2 Containment Wall

An impermeable containment wall was constructed in the western part of the Site to limit
lateral migration of DNAPL and contaminated groundwater from the Site. Before installing the
wall, pre-trenching was completed up to 15 feet bgs along the wall alignment to manually
remove obstructions (former foundation structures, timber cribbing, and boulders) associated
with former MGP operations and the changing shoreline.

The containment wall is constructed of 105 PZC-13 sheet piles with lengths varying between
20 feet and 45 feet, according to the depth of the silty-clay confining layer. The sheets are
coated with an 18-mil fusion-bonded epoxy for added impermeability and corrosion protection.
The sheets, as delivered, are paired at the seam by a continuous structural weld. The
remaining seams adjoined during the driving process were sealed using a water-stop material
capable of expanding up to 200% in volume upon contact with water.

Each sheet pair was installed to their respective depths with a maximum 2-foot embedment
into the silty-clay layer. After installation, a 4,000-pound-per-square-inch strength concrete cap
was cast in-place to mitigate vertical settlement of the containment wall structure. The
containment wall encloses an area of about 20,120 square feet and has an estimated lateral
length of about 490 feet around the western perimeter of the Site. The extent of the
containment wall is shown on Figure 6 of the 2014 FER.

3.1.3 In Situ Soil Stabilization/Solidification (ISS)

ISS treatment technology was implemented to permanently immobilize contaminants in a soil-
cement matrix, mitigating contaminant migration. A treatability study was performed using
various blends of cement, bentonite, and blast furnace slag, of which a cement-bentonite blend
was selected for field demonstration in February 2014. Based on favorable results of the field
demonstration, a grout reagent consisting of 65% water, 33% cement, and 2% bentonite (by
volume) was used to produce an ISS monolith with an unconfined compressive strength
between 50 psi and 150 psi, and a hydraulic conductivity near 10° centimeter per second or
lower.

A series of 320 overlapping cells with general dimensions 5 feet by 15 feet were homogenized,
creating a relatively impermeable grout monolith. The seam between the containment wall and
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the ISS was sealed by driving the end-pair sheet through the adjoining ISS cell, which allowed
the grout to cure to the sheet pile. The ISS monolith, completed between March 5 and May 8,
2014, consumed nearly 1.06 million gallons of the grout reagent. The ISS area and locations
where end-pair sheets tie into the ISS are shown on Figure 6 of the 2014 FER.

3.1.4 Remaining Contamination and Demarcation Barrier

Documentation Sampling

Documentation soil samples were collected every 30 linear feet along the sidewall base and
every 900 square feet of bottom excavation to provide a measure of the soil quality achieved by
the remedy. A total of 96 documentation samples were collected in accordance with NYSDEC
DER-10. The results were compared to NYSDEC SCOs for Unrestricted and Restricted-
Residential Use, and Protection of Groundwater. Sample results are summarized in Tables 3,
4a, and 4b - included in the 2014 FER. BTEX concentrations exceeding the SCOs are generally
localized in the western third of the Site, near the subsurface cribbing and bulkhead structures.
Remaining contamination in the east of the Site generally consists of metals concentrations
above the SCOs, including lead, mercury, copper, and zinc. Figures 4a and 4b provide general
locations of residual contamination.

Demarcation Barrier

Excavation of historic fill and contaminated materials terminated between 3 feet and 7 feet bgs.
A demarcation barrier was installed at the interface of the remediated areas of the Site using
highly-visible polyethylene orange snow fence, which extending along the top of excavation and
the ISS monolith areas at the interface between the clean backfill cover.

3.1.5 Clean Backfill Cap

Exposure to remaining contamination at the Site is prevented by a soil cover system. This
cover system is comprised of a minimum clean, compacted soil cap of 48 inches above the ISS
treatment area, and 24 inches everywhere else. The eastern portion of the Site was restored
with asphalt pavement for use as a parking lot. The locations of each cover type and details for
their typical construction (including demarcation barrier placement) are shown on Figure 5 of
the 2014 FER.

Roughly 15,100 cubic yards of clean backfill, meeting NYSDEC SCOs for Restricted-Residential
and Protection of Groundwater was imported and placed. In addition to the minimum clean
backfill cap, a filter fabric and 6-inch layer of stone cover was placed for all unpaved areas west
of the High Line. These additional measures were implemented to ensure the remedial cover
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system is protected from wind and rain erosion, future vehicle traffic, and to prevent dust
generation in the interim before development begins.

3.1.6 DNAPL Recovery

Thirteen DNAPL recovery wells (RW-A through RW-H) had been installed in the western part of
the Site, in the approximate area of historical cribbing where DNAPL was observed in soil
borings. Before remediation, DNAPL recovery was performed by manual bailing or automated
pumping. Between December 2008 and December 2013, about 97 gallons of DNAPL had been
recovered, indicating that neither method was a viable extraction option.  Following
remediation, nine recovery wells — where poor DNAPL recharge was documented — were
decommissioned in accordance with NYSDEC Policy CP-43. Four Recovery wells (RW-D, -E, -J,
and -K) remain active to continue recovery efforts until the NYSDEC approves its
discontinuance. The location of the active recovery wells and their typical construction are
shown on Figure 6 of the 2014 FER.

3.1.7 Closeout Documentation

In accordance with the policies of the BCP, monitoring and protection requirements for
Engineering and Institutional Controls were documented in the 2014 SMP for long-term
effectiveness of the remediation. In conjunction with the SMP, an Environmental Easement
was executed by the NYSDEC on October 17, 2014 and filed with the New York County Clerk
on December 3, 2014 (Filling No. 2014000399345). The Environmental Easement is a legal
document that enforces conformance to the Institutional Controls and requirements set forth in
the SMP.

The 2014 Final Engineering Report documents the remediation in full technical detail and
provides certification that the remediation satisfies the remedial requirements established in
the 2011 C-RAWP and 2012 RD for a Track 4 cleanup.
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4.0 EXCAVATION AND ENGINEERING CONTROLS PROTECTION AND RESTORATION
PLAN FOR CONSTRUCTION

The Site received its 2014 COC from the NYSDEC for a Track 4 remedy under the NYSBCP,
indicating that, in its current condition, the ECs and ICs are effective in both the short-term and
long-term and reduce the mobility, toxicity and volume of contaminants and are protective of
human health and the environment. During development, the remedial cap and other ECs will
be disturbed and will require conformance to the SMP and Excavation Work Plan (EWP) to be
restored to an equally effective condition.

The proposed development will have full-time occupants, requiring vapor mitigation controls for
residual contaminants that remain in the subsurface. Select foundation components in the
western part of the Site will require excavation and disposal of residual site soil. In the eastern
part, excavation will be necessary for a planned basement. The proposed remedial action for
construction will consist of:

1. Performance of a Community Air Monitoring Program for particulates and volatile
organic carbon compounds.

2. Maintenance and protection of the completed NYSBCP Track 4 site-specific remedy,
identified in the 2011 C-RAWP and 2012 RD and detailed in the 2014 FER.

3. Site mobilization involving Site security setup, equipment mobilization, utility mark outs
and marking and staking excavation areas.

4. Completion of a Waste Characterization Study prior to excavation activities. \Waste
characterization soil samples will be collected at a frequency dictated by disposal
facility(s).

5. Excavation and removal of excess soil/fill required for development.

6. Management of excavated materials including temporarily stockpiling and segregating in
accordance with defined material types and to prevent co-mingling of contaminated
material and uncontaminated materials.

7. Transport and off-site disposal of soil/fill at licensed or permitted facilities in accordance
with applicable laws and regulations for handling, transport, and disposal, and this plan.
Additional sampling and analysis of excavated media as required by disposal facilities.

8. If required, import of materials to be used for backfill and cover in compliance with this
plan and in accordance with applicable laws and regulations.
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10.

11.

12.

13.

14.

15.

16.

17.

Construction of an engineered composite cover consisting of a 12- to 14-inch thick
concrete slab constructed on-grade and a 16-to 22-inch thick concrete pressure slab for
below grade construction.

Installation of a vapor barrier system, consisting of a minimum 20-mil membrane
beneath the building slab and outside of vertical subgrade foundation sidewalls to
mitigate soil vapor migration into the building. All welds, seams and penetrations
through the membrane will be properly sealed to prevent preferential pathways for
vapor migration. The vapor barrier system is an Engineering Control for the remedial
action.

Construction and operation of a cellar-level parking garage with high volume air
exchange in conformance with NYC Building Code.

Administrative prerequisites of all activities required for the remedial action, including
acquisition of required permits and attainment of pretreatment requirements, in
compliance with applicable laws and regulations.

Dewatering will be in compliance with city, state, and federal laws and regulations.
Extracted groundwater will either be containerized for off-site licensed or permitted
disposal or will be treated under a permit from New York City Department of
Environmental Protection (NYCDEP) to meet pretreatment requirements prior to
discharge to the sewer system.

Implementation of storm-water pollution prevention measures in compliance with
applicable laws and regulations.

Submission of a Remedial Action Report (RAR) that describes the remedial activities,
certifies that the remedial requirements have been achieved, defines the Site
boundaries, lists any changes from this EECPRP, and describes all Engineering and
Institutional Controls to be implemented at the Site.

Conformance to the 2014 SMP and, following development, revisions to the SMP to
reflect the newly constructed Engineering Controls and changes to existing Engineering
Controls.  The revised SMP will provide for long-term management of residual
contamination, including plans for operation, maintenance, monitoring, inspection and
certification of Engineering and Institutional Controls and reporting at a specified
frequency. Per the 2014 SMP, DNAPL recovery will continue under the oversight of
NYSDEC. DNAPL recovery activities may be altered or terminated following NYSDEC's
approval.

The property will continue to be registered with an E-Designation at the NYC Buildings
Department. Establishment of Engineering Controls and Institutional Controls in this
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EECPRP and a requirement that management of these controls must be in compliance
with the NYSDEC-approved SMP. Institutional Controls are discussed in Section 4.4.

4.1 Soil/Fill Management

Management of contaminated materials, including excavation, handling and disposal, will be
conducted in accordance with the Soil/Materials Management Plan in Appendix B. Although
not expected, discrete contaminant sources (such as hotspots) newly identified during
construction will be located by GPS or surveyed. This information will be provided in the RAR.

4.1.1 Soil/Fill Excavation and Removal

Removal of the 6-inch stone layer and 2- to 4-foot imported clean fill, placed during the 2014
remediation, will be required in the west part of the Site to accommodate the building's
foundation, with localized excavations (up to 10 feet below grade; + el. -11 NAVD88) for
elevator pits, mat foundation pile caps. In addition to soilffill, a portion of the ISS will be
removed, which will be in accordance with the NYSDEC-approved SMP and construction
specifications. The area beneath and east of the High Line will require a “bathtub” excavation
to about 17 feet below grade (+ el. -8, with localized deeper excavations (up to 21 feet below
grade; = el. -12 feet NAVDS88) for elevator pits and foundation pile caps. The location of
planned excavations is shown on Figure 5.

The quantity of soil/fill expected to be excavated is about 52,500 tons, of which about 25,000
tons is clean backfill cover. As long as it does not become co-mingled with contaminated
material, the clean backfill cover material may be reused onsite as general backfill. For each
disposal facility, a letter from the developer/QEP to the receiving facility requesting approval for
disposal and a letter back to the developer/QEP providing approval for disposal will be
submitted to the NYSDEC and OER prior to any transport and disposal of soil at a facility.

Disposal facilities will be reported to the NYSDEC and OER when they are identified and prior
to the start of remedial action.

4.1.2 Import of Soils

Soil import is not anticipated because of the quantity of clean backfill that constitutes the Site
cover, which can be reused for general backfill. If required, import of soils onto the property
will be performed in conformance with the Soil/Materials Management Plan in Appendix B, and
will meet the lower of:

e 6 NYCRR Part 375 Restricted Use Restricted-Residential SCOs, and
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e 6 NYCRR Part 375 Restricted Use Protection of Groundwater SCOs.

Because the need for or location of imported soil is not yet known, the quantity cannot be
estimated at this time. Any imported material will be preapproved by the NYSDEC,
documented during construction, and reported in the RAR.

4.1.3 Reuse of Onsite Soils

If required, reuse of the NYSDEC-approved clean soil cover is permitted, provided that
procedures are in conformance with the Soil/Materials Management Plan in Appendix B. Clean
soil cover material intended for on-site reuse must be properly segregated from in situ soil.
Clean soil cover material that is comingled with contaminated in situ material is prohibited from
being reused on Site.

4.2 Engineering Controls

Engineering Controls will be employed in the remedial action to address residual contamination
remaining at the Site. The Site has the six primary Engineering Control Systems:

e Composite Cover System

e Soil Vapor Barrier System

e Subgrade ventilated garage

The following Engineering Controls were implemented during the 2014 remediation:

e |n situ Soil Stabilization/Solidification (ISS)
e Containment Wall
o DNAPL Recovery

The future Engineering Controls and DNAPL recovery are described in the below sections. For
details about ISS and containment wall controls, refer to the 2014 SMP and FER.

4.2.1 Composite Cover System

Exposure to residual soil/fill will be prevented by an engineered, composite cover system,
consisting of:

e a 12-to 14-inch thick concrete slab for on-grade foundation construction areas, and

e a 16-to 22-inch thick concrete pressure slab for below grade foundation construction.
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The typical construction type for the remedial cover system is shown in plan and in section
(detail) on Figure 6.

The composite cover system will be a permanent engineering control to be inspected and its
performance annually certified as required by this EECPRP and the SMP. A Soil and Materials
Management Plan will be included in the SMP and will outline the procedures to be followed in
the event that the composite cover system and underlying residual soil/fill is disturbed after the
remedial action is complete. Maintenance of this composite cover system will be described in
the revised SMP, which will be prepared following construction.

4.2.2 Vapor Barrier System

Migration of soil vapor from on-site or off-site sources into the building will be mitigated with a
combination of the building concrete foundation slab and waterproofing/vapor barrier
membrane, which will be installed between the concrete slab (including elevator pits and
footings) and underlying subgrade layer and along subsurface building walls from the base of
the excavation to surface grade level.

The membrane will be constructed using the Grace Construction and Packaging family of
products, including Preprufe® 300R (46 mils) for horizontal applications and Grace Bituthene®
4000 (62 mils) and Preprufe® 160R (31 mils) along vertical applications. The
waterproofing/vapor barrier membrane will be installed as a continuous layer across the building
footprint.  Utility and foundation penetrations and incidental punctures will be appropriately
sealed in accordance with manufacture’s specifications. If an alternate product is selected after
approval of this EECPRP, the specifications for the alternate product will be provided to the
NYSDEC for review and approval.

A plan view showing the location and extent of the proposed vapor barrier system and typical
design sections is provided in Figure 7. Product specification sheets are provided in Appendix
C. The RAR will include as-built drawings and diagrams and photographs of the installed
system.

The Vapor Barrier System is a permanent engineering control and will be inspected and its
performance annually certified as required by this EECPRP and the SMP. A Soil and Materials
Management Plan will be included in the SMP and will outline the procedures to be followed in
the event that the composite cover system and underlying vapor barrier system is disturbed
after construction is complete. Maintenance of these systems will be described in the revised
SMP.
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4.2.3 Subgrade Ventilated Garage

Migration of potential soil vapor into the building will be mitigated by a combination of the vapor
barrier system and the ventilated parking garage. The parking garage will exchange air at a rate
compliant with NYC Building Code.

The parking garage ventilation system is considered an engineering control. The system will be
inspected and its performance annually certified as required by this EECPRP and the SMP.
Required maintenance will be performed by building personnel.

4.2.4 DNAPL Recovery

DNAPL recovery continues from four on-site recovery wells. Prior to extraction, each well is
gauged for product thickness and then receives a steel bailer. The bailers remain undisturbed
for about a two-week period to allow DNAPL to collect. The bailers are then pulled and the
volume of DNAPL measured. After extraction, each bailer is cleaned and stored in polyethylene
sheeting until the next monthly event. DNAPL recovery will continue until termination is
approved by the NYSDEC.

4.4 Institutional Controls

Institutional Controls (IC) were established for this Site under the NYSBCP to (1) implement,
maintain and monitor Engineering Control systems; (2) prevent future exposure to remaining
contamination by controlling disturbances of the remaining Site contamination; and, (3) limit the
use and development of the Site to Restricted-Residential uses only. Adherence to these
Institutional Controls on the Site is required by the Environmental Easement and will be
implemented under the NYSDEC-approved SMP. These ICs include:

e Compliance with the Environmental Easement and the SMP by the Grantor and the
Grantor's successors and assigns;
e All Engineering Controls must be operated and maintained as specified in the SMP;

e All Engineering Controls on the Controlled Site must be inspected at a frequency and in
a manner defined in the SMP.

e Data and information pertinent to Site Management of the Controlled Site must be
reported at the frequency and in a manner defined in the SMP;

e The Site may only be used for restricted-residential, commercial, and industrial use as
defined by Part 375-1.8(g), provided that the long-term Engineering and Institutional
Controls included in the SMP are employed.
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e The Site may not be used for a higher level of use, such as unrestricted use without
additional remediation and amendment of the Environmental Easement, as approved by
the NYSDEC;

e All future activities on the Site that will disturb residual MGP-impacted material must be
conducted in accordance with the SMP;

e The use of the groundwater underlying the Site is prohibited without treatment as
determined by the NYSDOH or NYCDOH,;

e The potential for vapor intrusion must be evaluated for any buildings developed, and any
potential impacts that are identified must be monitored or mitigated;

o \egetable gardens and farming on the Site are prohibited;

e The Site owner or remedial party will submit to NYSDEC a written statement that
certifies, under penalty of perjury, that: (1) controls employed at the Controlled Property
are unchanged from the previous certification or that any changes to the controls were
approved by the NYSDEC; and, (2) nothing has occurred that impairs the ability of the
controls to protect public health and environment or that constitute a violation or failure
to comply with the SMP. NYSDEC retains the right to access the Controlled Property at
any time in order to evaluate the continued maintenance of any and all controls. This
certification shall be submitted annually, or an alternate period of time that NYSDEC
may allow and will be made by an expert that the NYSDEC finds acceptable.

Institutional Controls identified in the Environmental Easement may not be discontinued
without an amendment to or extinguishment of the Environmental Easement.

The following Institutional Control will be added to the revised NYSDEC SMP:

e Continued registration of the E-Designation (E-142) for the property. This EECPRP
includes a description of all ECs and ICs and summarizes the requirements of the
NYSDEC-approved SMP which will note that the property owner and property owner’s
successors and assigns must comply with the approved SMP.

4.5 Site Management Plan

A Site Management Plan was approved by the NYSDEC in December 2014 following
completion of the BCP remediation. The SMP describes the appropriate methods and
procedures for monitoring and maintenance of all ECs and ICs to ensure the Site remedy
remains protective of human health and the environment. The property owner is responsible to
ensure that all Site Management responsibilities defined in the SMP are implemented. Site
Management continues until termination is approved in writing by the NYSDEC.
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The SMP contains detailed descriptions of the procedures required to manage residual soil/fill
left in-place following completion of the 2014 remedial action. The 2014 SMP will be amended
to include monitoring and maintenance procedures for vapor mitigation controls that will be
incorporated with the proposed residential development.

5.0 REMEDIAL ACTION MANAGEMENT
5.1 Project Organization and Oversight

Principal personnel who will participate in implementing this EECPRP during construction
include Steven Ciambruschini, Gerald Nicholls and Albert Tashji. The Professional Engineer (PE)
for this project will be Satyaijit A. Vaidya.

5.2 Site Security

Site access will be controlled by an 8-foot tall wooden construction fence with secured, locking
entrances with 24/7 security. Access will be restricted to construction workers, project team
members, and approved visitors.

5.3 Work Hours

The hours for operation will comply with the NYC Department of Buildings construction code
requirements or according to specific variances issued by that agency. The anticipated hours of
operation will be conveyed to the NYSDEC during the pre-construction meeting.

54 Construction Health and Safety Plan

The Health and Safety Plan is included in Appendix D. The Site Safety Coordinator will be Bill
Bohrer and the Site Safety Officer will be Albert Tashji. Construction work performed under
this EECPRP will be in full compliance with applicable health and safety laws and regulations,
including Site and OSHA worker safety requirements and HAZWOPER requirements. Confined
space entry, if any, will comply with OSHA requirements and industry standards and wiill
address potential risks. The parties performing the construction work will ensure that
performance of work is in compliance with the HASP and applicable laws and regulations. The
HASP pertains to remedial and invasive work performed at the Site until the issuance of the
Notice of Satisfaction.

Because the Site contains residual contamination, all field personnel involved in remedial
activities will participate in training required by 29 CFR 1910.120, such as 40-hour hazardous
waste operator training and annual 8-hour refresher training. Site Safety Officer will be
responsible for maintaining workers training records.
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Personnel entering any exclusion zone will be trained in the provisions of the HASP and will
comply with all requirements of 29 CFR 1910.120. Site-specific training will be provided to field
personnel. Additional safety training may be added depending on the tasks performed.
Emergency telephone numbers will be posted at the Site location before any construction work
begins. A safety meeting will be conducted before each shift begins to discuss task hazards
and protective measures (physical, chemical, environmental), emergency procedures, PPE
levels, and other relevant safety topics. Meetings will be documented in a log book or specific
form.

An emergency contact sheet with names and phone numbers is included in the CHASP. That
document defines the project contacts for use in case of emergency.

5.5 Community Air Monitoring Plan

Real-time continuous air monitoring for VOCs and particulates at the perimeter of the exclusion
zone or work area will be performed for ground intrusive activities and during handling of
contaminated or potentially contaminated media. Ground intrusive activities include, but are
not limited to, soil/fill excavation and handling, test pit excavation or trenching, and the
installation of soil borings or monitoring wells. Action levels that are triggered during
performance of the Community Air Monitoring Plan (CAMP) will be reported to the NYSDEC
and OER Project Managers and included in the Daily Report.

5.5.1 VOC Monitoring, Response Levels, and Actions

VOCs will be monitored at the downwind perimeter of the immediate work area (i.e., the
exclusion zone) on a continuous basis during invasive work. Upwind concentrations will be
measured at the start of each workday and periodically thereafter to establish background
conditions. The monitoring work will be performed using equipment appropriate to measure
the types of contaminants known or suspected to be present. The equipment will be calibrated
daily before the beginning of the work shift. The equipment will be capable of calculating 15-
minute running average concentrations, which will be compared to the levels specified below:

e |f the ambient air concentration of total organic vapors at the downwind perimeter of
the work area or exclusion zone exceeds 5 parts per million (ppm) above background for
the 15-minute average, work activities will be temporarily halted and monitoring
continued. If the total organic vapor level readily decreases (per instantaneous readings)
below 5 ppm over background, work activities will resume with continued monitoring.

e |f total organic vapor levels at the downwind perimeter of the work area or exclusion
zone persist at levels in excess of 5 ppm over background but less than 25 ppm, work
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activities will be halted, the source of vapors identified, corrective actions taken to abate
emissions, and monitoring continued. After these steps, work activities will resume
provided that the total organic vapor level 200 feet downwind of the exclusion zone or
half the distance to the nearest potential receptor or residential/commmercial structure,
whichever is less — but in no case less than 20 feet, is below 5 ppm over background for
the 15-minute average.

e |f the organic vapor level is above 25 ppm at the perimeter of the work area, activities
will be shut down.

All 15-minute readings must be recorded and be available for NYSDEC and OER personnel to
review. Instantaneous readings, if any, used for decision purposes will also be recorded.

5.5.2 Particulate Monitoring, Response Levels, and Actions

Particulate concentrations will be monitored continuously at the upwind and downwind
perimeters of the exclusion zone at temporary particulate monitoring stations, based on wind
direction. The particulate monitoring will be performed using real-time monitoring equipment
capable of measuring particulate matter less than 10 micrometers in size (PM-10) and capable
of integrating over a period of 15 minutes (or less) for comparison to the airborne particulate
action level. The equipment will be equipped with an audible alarm to indicate when an action
level has been triggered. In addition, fugitive dust migration should be visually assessed during
all work activities. The action levels and procedures to be followed are specified below:

e |If the downwind PM-10 particulate level is 100 micrograms per cubic meter (ug/m?
greater than background (upwind perimeter) for the 15-minute period or if airborne dust
is observed leaving the work area, then dust suppression techniques will be employed.
Work will continue with dust suppression techniques provided that downwind PM-10
particulate levels do not exceed 150 pg/m?® above the upwind level and that no visible
dust is migrating from the work area.

o |f, after implementation of dust suppression techniques, downwind PM-10 particulate
levels are greater than 150 ug/m?® above the upwind level, work will be stopped and
reevaluated. Work will resume provided that dust suppression measures and other
controls are successful in reducing the downwind PM-10 particulate concentration to
within 150 pg/m? of the upwind level and in preventing visible dust migration.

All readings will be recorded and be available for NYSDEC and OER personnel to review.
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5.6 Agency Approvals

All permits or government approvals required for construction have been or will be obtained
prior to the start of work. Approval of this EECPRP by NYSDEC and OER does not constitute
satisfaction of these requirements and will not be a substitute for any required permit.

5.7 Site Preparation
5.7.1 Pre-Construction Meeting

Prior to construction, NYSDEC and OER personnel will be invited to attend the preconstruction
meeting at the Site with all parties involved (e.g., owner, contractor, construction manager,
consultant).

5.7.2 Mobilization

Mobilization will be conducted as necessary for each phase of work at the Site. Mobilization
includes field personnel orientation, equipment mobilization, and marking/staking utility mark-
outs. Each field team member will attend an orientation meeting to become familiar with the
general operation of the Site, health and safety requirements, and field procedures.

5.7.3 Utility Marker Layouts, Easement Layouts

The presence of utilities and easements on the Site will be fully investigated prior to the
performance of invasive work such as excavation or drilling under this plan by using, at a
minimum, the One-Call System (811). Underground utilities may pose an electrocution,
explosion, or other hazard during excavation or drilling activities. All invasive activities will be
performed in compliance with applicable laws and regulations, including NYC Building Code, to
assure safety. Utility companies and other responsible authorities will be contacted to locate
and mark the locations, and a copy of the Mark-Out Ticket will be retained by the contractor
prior to the start of drilling, excavation or other invasive subsurface operations. Overhead
utilities may also be present within the anticipated work zones. Electrical hazards associated
with drilling in the vicinity of overhead utilities will be prevented by maintaining a safe distance
between overhead power lines and drill rig masts.

Proper safety and protective measures pertaining to utilities and easements, and compliance
with all laws and regulations will be employed during invasive and other work contemplated
under this EECPRP. The integrity and safety of on-site and off-site structures will be
maintained during all invasive, excavation or other remedial activity performed under the
EECPRP.
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5.7.4 Dewatering

Dewatering IS anticipated to excavate soil and fill material below the water table (expected
between 8 and 10 feet below sidewalk grade [elevation 1 to 2 feet NAVD88]), particularly
during excavation for elevator pits and the deep foundation at the east end of the Site.
Dewatering for this site will use a pumping system, settling tanks, and a treatment system
prior to discharge into the NYC combined sewer system. All required permits will be obtained
from the NYCDEP before discharging groundwater into the combined sewer system.

5.7.5 Equipment and Material Staging

Equipment and materials will be stored and staged in a manner that complies with applicable
laws and regulations.

5.7.6 Stabilized Construction Entrance

Steps will be taken to ensure that trucks departing the Site will not track soil, fill or debris off-
site. Such actions may include use of cleaned asphalt or concrete pads, or use of stone or
other aggregate-based egress paths between the truck inspection station and the Site exit.
Measures will be taken to ensure that adjacent roadways are kept clean of project-related soils,
fill and debris.

5.7.7 Truck Inspection Station

An outbound-truck inspection station will be established close to the Site exit. Before exiting
the Site, trucks will be required to stop at the truck inspection station and will be examined for
evidence of contaminated soil on the undercarriage, body, and wheels. Brooms, shovels and
clean water will be used to remove soil and debris from vehicles and equipment, as necessary.

5.7.8 Extreme Storm Preparedness and Response Contingency Plan

Damage from flooding or storm surge can include dislocation of soil and stockpiled materials,
dislocation of Site structures and construction materials and equipment, and dislocation of
support of excavation assemblies. Damage from wind during an extreme storm event can
create unsafe or unstable structures, damage safety structures and cause downed power lines
creating dangerous Site conditions and loss of power. In the event of emergency conditions
caused by an extreme storm event, the enrollee will undertake the following steps for site
preparedness prior to the event and response after the event.
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Storm Preparedness

Preparations in advance of an extreme storm event will include the following:

e containerized hazardous materials and fuels will be removed from the property
e |oose materials will be secured to prevent dislocation and blowing by wind or water

e heavy equipment such as excavators and generators will be removed from excavated
areas, trenches and depressions on the property to high ground or removed from the
property

e an inventory of the property with photographs will be performed to establish conditions
for the Site and equipment prior to the event

e stockpile covers for soil and fill will be secured by adding weights such as sandbags for
added security and worn or ripped stockpile covers will be replaced with competent
covers

e stockpiled hazardous wastes will be removed from the property

e stormwater management systems will be inspected and fortified, including, as
necessary: (1) clean and reposition silt fences, hay bales; (2) clean storm sewer filters
and traps; and (3) secure and protect pumps and hosing.

Storm Response

At the conclusion of an extreme storm event, as soon as it is safe to access the property, a
complete inspection will be performed and a Site inspection report will be submitted to the
NYSDEC and OER. Damage from storm conditions that result in acute public safety threats,
such as downed power lines or imminent collapse of buildings, structures or equipment will be
reported to public safety authorities via appropriate means such as calling 911. Petroleum spills
will be reported to NYSDEC within 2 hours of identification and consistent with State
regulations. Emergency and spill conditions will also be reported to the OER. Public safety
structures, such as construction security fences will be repaired promptly to eliminate public
safety threats. Debris will be collected and removed. Dewatering will be performed in
compliance with existing laws and regulations and consistent with emergency notifications, if
any, from proper authorities. Eroded areas of soil including unsafe slopes will be stabilized and
fortified. Dislocated materials will be collected and appropriately managed. Support of
excavation structure will be inspected and fortified as necessary. Impacted stockpiles will be
contained and damaged stockpile covers will be replaced. Stormwater control systems and
structures will be inspected and maintained as necessary. If soil or fill materials are discharged
off Site to adjacent properties, property owners, the NYSDEC, and the OER will be notified.
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A corrective measures plan, designed to remove and clean dislocated material, will be
submitted to the NYSDEC and OER and implemented following approval by the NYSDEC and
access by the property owner. Impacted off-site areas may require characterization based on
site conditions, at the discretion of the NYSDEC. If onsite petroleum spills are identified, a
qualified environmental professional will determine the nature and extent of the spill and report
to the NYSDEC Spill Hotline at DEC 800-457-7362 within statutory defined timelines. If the
source of the spill is ongoing and can be identified, it should be stopped if this can be done
safely. Potential hazards will be addressed immediately, consistent with guidance issued by
NYSDEC.

Storm Response Reporting

A Site inspection report will be submitted to the NYSDEC and OER at the completion of Site
inspection.  An inspection report established by the OER is available on OER's website
(www.nyc.gov/oer) and will be used for this purpose. Site conditions will be compared to the
inventory of site conditions and material performed before the storm event and significant
differences will be noted. The site inspection report will be sent to the NYSDEC and OER
project managers and will include the site name, address, tax block and lot, site primary and
alternate contact name and phone number. Damage and soil release assessment will include:

¢ whether the project had stockpiles and their post-storm condition;

o If stockpiles are found to be damaged, the damage will be photodocumented
and plan for repair developed.

e whether soil from the site was dislocated and whether any of the soil left the site;

o If soil is found to have left the Site, it will be photodocumented and the volume
and nature of impact will be estimated.

e description of erosion damage;
e description of equipment damage;

e description of damage to the remedial program or the construction program, such as
damage to the support of excavation;

e whether storm conditions resulted in a change to exposure pathways;
e presence of petroleum or other spills and status of spill reporting to NYSDEC; and
e description of and schedule for corrective actions.

This report should be completed and submitted to the NYSDEC and OER project managers
within 24 hours after safe entry to the Site.
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5.8 Traffic Control

Drivers of trucks leaving the Site with soil/fill will be instructed to proceed without stopping in
the vicinity of the Site to prevent neighborhood impacts. The planned route on local roads for
trucks leaving the site is shown on Figure 8.

5.9 Demobilization
Demobilization will include:

e As necessary, restoration of temporary access areas and areas that may have been
disturbed to accommodate support areas (e.g., staging areas, decontamination areas,
storage areas, temporary water management areas, and access area);

e Removal of sediment from erosion control measures and truck wash and disposal of
materials in accordance with applicable laws and regulations;

e Equipment decontamination; and

e General refuse disposal.
Equipment will be decontaminated and demobilized at the completion of all field activities.
Large construction equipment (e.g., excavators) will be washed at the truck inspection station

as necessary. In addition, all contaminated construction-derived waste will be appropriately
disposed of.

5.10 Reporting and Record Keeping

Daily Reports

Daily reports, providing a general summary of activities for each day of active construction
work, pertaining to excavation and the engineering controls, will be emailed to the NYSDEC
Project Manager by the end of the following business day. Those reports will include:

e Project number, statement of the activities, an update of progress made, locations of
excavation, and other remedial-related work performed;

e Quantities of material imported and exported from the Site;

e Status of on-site soil/fill stockpiles;

e A summary of citizen complaints, with relevant details (basis of complaint, actions
taken, etc.);
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e A summary of CAMP results, noting if and the reason for action levels being triggered;
and

e Photograph of notable Site conditions and activities.

The frequency of the reporting period may be revised in consultation with the NYSDEC project
manager based on planned project tasks. Daily email reports are not intended to be the primary
mode of communication for notification to the NYSDEC and OER of emergencies (accidents,
spills), requests for changes to the EECPRP or other sensitive or time critical information.
However, such information will be included in the daily reports. Emergency conditions and
changes to the EECPRP will be communicated directly to the NYSDEC and OER project
managers by personal communication. Daily reports will be included as an Appendix in the
Remedial Action Report.

Record Keeping and Photo Documentation

Jobsite records will be maintained for remediation-related construction work. These records
will be kept on Site during the project and will be available for inspection by NYSDEC and OER
staff. Representative photographs will be taken of the Site before construction activities and
during major remedial activities to illustrate remedial program elements and contaminant
source areas. Photographs will be submitted at the completion of the project in the RAR in
digital format.

5.11 Complaint Management

Citizen complaints will be promptly reported to the NYSDEC and OER. Complaints will be
addressed and the outcomes reported to the NYSDEC and OER in daily reports. Notices to the
NYSDEC and OER will include the nature of the complaint, the party providing the complaint,
and the actions taken to resolve any problems.

5.12 Deviations from The EECPRP

Proposed changes to the EECPRP will be reported to, and approved by, the OER Project
Manager and will be documented in daily reports and reported in the Remedial Action Report.
The process to be followed if there are any deviations from the EECPRP will include a request
for approval from the NYSDEC noting the following:

e Reasons for deviating from the approved EECPRP;

e Effect of the deviations on the overall remedy; and
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e Determination, with basis, that the remedy with the deviation(s) is protective of public
health and the environment.
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6.0 REMEDIAL ACTION REPORT

A Remedial Action Report (RAR) will be submitted to the NYSDEC and OER following
implementation of the engineering controls defined in this EECPRP. The RAR will document
that the engineering controls required under this EECPRP for vapor mitigation has been
completed and has been performed in compliance with this plan. The RAR will include:

Information required by this EECPRP;

e Text description with thorough detail of all engineering and institutional controls;
e As-built drawings for all constructed engineering controls;

e Manifests for soil or fill disposal;

e Photographic documentation for installation of the required engineering controls;
o Revised Site Management Plan (submitted to and approved by the NYSDEC);

e Description of any deviations from the elements provided in this EECPRP and
associated design documents;

e Account of the source area locations and characteristics of all soil or fill material
removed from the Site including a map showing the location of these excavated
hotspots, tanks or other contaminant source areas;

e Full accounting of the disposal destination of all contaminated material removed from
the Site.  Documentation associated with disposal of all material will include
transportation and disposal records, and letters approving receipt of the material;

e Account of the origin and required chemical quality testing for material imported onto
the Site;

e Continue registration of the property with an E-Designation (E-142) by the NYC
Department of Buildings;

e Reports and supporting material will be submitted in digital form and final PDF's will
include bookmarks for each appendix.
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7.0 REMEDIAL ACTION REPORT CERTIFICATION
The RAR will include the following certification:

|, Satyajit Vaidya, am currently a registered professional engineer licensed by the State of New
York. | performed professional engineering services and had primary direct responsibility for
implementation of the remedial program for the 76 Eleventh Avenue site, site number 13EH-
N304M. | certify to the following:

e | have reviewed this document, to which my signature and seal are affixed.

e Engineering Controls implemented during this remedial action were designed by me or
a person under my direct supervision and achieve the goals established in the EECPRP
for this Site.

e The Engineering Controls constructed during this remedial action were professionally
observed by me or by a person under my direct supervision and (1) are consistent with
the Engineering Control design established in the EECPRP and (2) are accurately
reflected in the text and drawings for as-built design reported in this Remedial Action
Report.

e The NYSDEC-approved Excavation and Engineering Controls Protection and Restoration
Plan dated February 11, 2016 was implemented and that all requirements in those
documents have been substantively complied with. | certify that contaminated soil, fill,
liquids or other material from the property were taken to facilities licensed to accept this
material in full compliance with applicable laws and regulations.
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8.0 SCHEDULE

The table below presents a schedule for the proposed remedial action and reporting. If the
schedule for remediation and development activities changes, it will be updated and submitted
to the OER. Currently, construction is anticipated to start on or about April 2016.

Weeks from
Schedule Milestone Duration (weeks)
Construction Start
NYSDEC Approval of EECPRP 0 6
Mobilization 2 2
Foundation Excavation 38 36
Demobilization 110 72
Submit Remedial Action Report 115 5
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