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EXECUTIVE SUMMARY

This 100% Design Plan describes the elements of the design for the soil excavation and
solidification Interim Remedial Measure (IRM) at the 50 Kent Avenue property (“the Site” or the
“Holder Area”) in the Williamsburg neighborhood of Brooklyn, New York. The Site was
formerly the location of gas holders, and coal carbonization and gas generation operations were
not conducted at this Site. The report documents the background, decision making process, and
rationale behind the design of an IRM that includes excavating soil in and around former holder
tanks, solidification of soil within one former holder tank, and excavating shallow soils elsewhere
on the Site. The report also presents current Site conditions, the objectives of the IRM, an
overview of the remedial design, critical design parameters, how the remediation will be
completed, monitoring activities that will be conducted during the remediation, and post-

remediation monitoring and maintenance.

The purpose of the IRM is to address contaminated soil at the Site through the
excavation/off-site disposal and solidification of certain contaminated soils in and around former
holder tanks. The IRM will primarily address the three holder tanks located in the southeast end
of the property. One of these holder tanks, that associated with holder No. 2, and the soil
immediately underlying it, is comparatively less contaminated and will be addressed by mixing
the soil and fill located inside the tank with cementitious grout to reduce the mobility of
contaminants present there. The other two holders tanks, those associated with holder No. 1 and
the relief holder, contain NAPL and are a presumed source of NAPL present immediately
adjacent to the outside of the tanks. These tanks their foundations, and the soil immediately

adjacent to them, will be excavated and disposed off-site.

Excavation will be supported by installation of sheetpile placed within a cement-
bentonite slurry trench surrounding the two tanks being excavated creating an excavation support
wall. This impermeable support wall will remain in place following backfill, which will restrict
the ability of contamination, if present outside the excavation area, to migrate into the placed
backfill.

In the remaining areas on the 50 Kent Avenue property (with the exception of a 55-foot
strip at the northwest end of the property), shallow soil will be excavated to 5 feet below ground
surface or to the groundwater surface (whichever is shallower) and backfilled to protect persons

against dermal exposure.

URS CORPORATION E-1
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Excavated soil with PAH concentrations over 500 mg/kg, including all soil with visible
NAPL contamination, will be sent offsite for treatment by thermal desorption. Soil with total
PAH concentrations below 500 mg/kg will be used for backfill within the deeper excavation at

holder No. 1 and the relief holder and at depths greater than five feet below ground surface.

The deep excavations will be performed using the excavation support wall with tie backs
or internal bracing. The groundwater elevation in the area of deep excavation will be lowered
through a groundwater extraction program. Extracted groundwater will be treated onsite and
discharged to a New York City Department of Environmental Protection (NYCDEP) sanitary
sewer for further treatment at a publically-owned treatment works (POTW).

The Site will be restored with a minimum two foot thick soil cover meeting NYSDEC
restricted residential standards as follows: an eighteen-inch cover of clean soil and six inches of
topsoil. A demarcation layer will be installed above remaining site soils delineating the surface
below which pre-remediation site soils may be present.

In addition to these planned elements, National Grid has installed 13 NAPL recovery
wells in the locations shown on DWG-3. The installation of these wells, and the ongoing

recovery of NAPL from them, is an integral part of the overall IRM for the Site.

URS CORPORATION E-2
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1.0 INTRODUCTION

1.1 Scope

This 95% Design Plan provides the plan and design basis for implementing an Interim
Remedial Measure (IRM) at the 50 Kent Avenue property (“the Site” or the “Holder Area”). The
Site is located in the Williamsburg neighborhood of Brooklyn, New York along North 12th and
North 11th Streets, and Kent Avenue (DWG-1). The Site was formerly the location of
manufactured gas holders. These structures, when in operation, consisted of a foundation
installed well below the ground surface; a cylindrical masonry tank structure, built on the
foundation and designed to hold water; and finally the metal holders themselves, which rose or
lowered depending on the volume of gas held and which were sealed by the water in the tank.

The IRM scope consists of 1) shallow soil excavation (to roughly 5 feet below ground
surface [bgs] or the depth of groundwater, whichever is less) across the entire Site (with the
exception of a 55-foot wide strip of no excavation at the northwest end adjacent to a neighboring
building), 2) deep excavation and removal of two former gas holder tanks and their foundations to
a maximum depth of 30 feet bgs, and 3) in-situ solidification via bucket-mixing within a third
holder tank. The locations of the three holder footprints and other related structures associated
with the Site are shown on DWG-2. Because of the depth of the holder tanks and their extent
below the groundwater surface, shoring and dewatering will be required. The excavations will be
backfilled with a combination of site soils and/or crushed concrete and brick with concentrations
of total polycyclic aromatic hydrocarbons (PAHS) less than 500 milligrams per kilogram (backfill

greater than 5 foot bgs final grade) and clean imported soil.

1.2 Project Background

1.2.1 Site Location

The Site is New York City Tax Block 2287, Lot 1 (DWG-2). The Site is bordered by
North 12th Street to the northeast, Kent Avenue to the southeast, North 11th Street to the
southwest, and Block 2287, Lot 16 to the northwest.

URS CORPORATION 11
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1.2.2 Previous Investigations and Reports

2006 Investigation

A comprehensive investigation for the Site was performed in 2006 by Metcalf and Eddy
for the City of New York in anticipation of transforming properties into a part of Bushwick Inlet
Park. The 2006 investigation studied the Site, the accessible corridors along 11" and 12" streets
between the Site and the East River, and sediments in the East River. Results of the investigation
were summarized in a Site Investigation Report (Metcalf and Eddy, 2006). The 2006
investigation advanced 28 soil borings and 9 sediment borings, installed 9 monitoring wells, and
sampled the 9 new and 2 existing wells. Historic fill, was reported to be present to depths of up
to 9 to 42 feet below ground surface (bgs), and consisted mainly of sand with gravel, brick, ash,

and cinders.

2009-2010 RI Investigations at 50 Kent Avenue

During 2009-2012, GEI, a National Grid consultant, performed a Remedial Investigation
(RI) of the former Williamsburg Works Manufactured Gas Plant (MGP), and the separate Holder
Area. The portions of the RI activities on the 50 Kent Avenue property were conducted in 2009-
2010 and included advancement of 18 soil borings, excavation of 6 test pits, groundwater
sampling from 5 monitoring wells. The results of the investigation, including for the 50 Kent
Avenue property, were reported to NYSDEC by National Grid in an interim data transmittal letter
prepared by GEI and dated August 2010 and later in a draft Rl Report dated January 2015.

2012 PDI

URS performed a Pre-Design Investigation (PDI) in 2012 in support of the planned IRM
for the Site. Results are presented in detail in a report entitled Interim Remedial Measure Pre-
Design Investigation Report (URS, February 2013). The PDI was designed to collect the data
necessary to design the IRM, including geotechnical data needed for designing shoring systems
required for excavations. Additional objectives were performance of treatability tests for possible
solidification treatment, subsurface utility location, background sound and vibration monitoring,
and collection of information on adjacent building foundation construction to evaluate the
viability of shoring techniques. For the 2012 PDI work, URS installed eleven borings for

delineation and/or geotechnical analyses, installed three monitoring wells, and excavated fourteen

URS CORPORATION 1-2
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test pits throughout the Site. Slug testing indicated that the soils have moderate to low
permeability. This information was used in the groundwater modeling effort to suggest that
closely spaced wells or sumps would be required to lower the groundwater surface for soil
excavation. The 2012 geotechnical evaluation concluded that the soils are poorly sorted and are
considered moderately to very dense based on blow counts. Cobble lenses were encountered.
The basal clay layer was observed to be very stiff. The geotechnical properties of the soil are
conducive to the installation of shoring to aid in excavation, with the fines content assisting to
reduce permeability. However, the presence of cobbles and fill debris would make some
technologies, such as sheet pile, difficult to install.

The 2012 test pits were installed along the perimeter of the southeast end of the Holder
Area and revealed frequent obstacles such as walls, pipes, and former holder tank walls that
would require removal during the implementation of the IRM.

2013 Supplemental PDI

URS performed a Supplemental PDI in 2013 to obtain geotechnical data to close
identified data gaps prior to preparation of the IRM design. The supplemental exploratory boring
program specifically targeted the southeast half of the Site where the holders were formerly
located, for the purpose of understanding the Holder Area specifically, especially along the
locations where shoring will be installed and on the location of utilities near the Site. Results are
presented in detail in a report entitled Interim Remedial Measure Supplemental Pre-Design
Investigation Report (URS, July 2013). The 2013 Supplemental PDI consisted of seven
geotechnical borings along with geotechnical laboratory testing of select samples. The data
collected generally confirmed previous findings but with a more precise delineation of
geotechnical stratigraphy, and suggesting a greater presence of cobbles in the subsurface than
previously observed. Details of the drilling and laboratory testing results from the report are

summarized below.

The Supplemental PDI indicated evidence of cobbles within the native soil underlying the
fill zone at boring locations GR-4, GR-5, and GR-6. This indicates that cobbles are more
widespread than indicated by previous investigations, although sporadic as previously seen, and

should be anticipated throughout during support of excavation (SOE) installation and excavation

URS CORPORATION 1-3
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near holder No. 1. These three supplemental PDI borings indicated cobbles 25 to 50 feet bgs.

Previous investigations indicated a maximum cobble depth of about 40 feet bgs.

The results of the Supplemental PDI geotechnical investigations as they relate to the

stratigraphic layers at the Site are presented in Section 2.1.1 of this report.

1.2.3 2014 Holder No. 2 Investigation

Based on a review of the previous site investigation and pre-design investigation data, the
need to excavate Holder No. 2 was not clear. Further, excavation of holder No. 2 to the ~30-feet
depth that would be required to remove the foundation, presents a number of constructability
risks associated with damaging the deep sewer located within Kent Avenue with the tie-back
system considered for the support of excavation in order to avoid other utilities. Based on these
considerations, URS implemented a boring program in and around holder No. 2 to determine if
the excavation of holder No. 2 was warranted. The boring program focused on evaluating the
presence of impacts at depth along the inner edge of holder No. 2, where greater amounts of
contamination may be present due to the typical convex shape of holder tank foundations. Six
borings were installed. Four borings were advanced within the holder No. 2 tank, near the walls,
and two advanced outside the holder wall between holder No. 2 and holder No. 1. Based on
visual observation of impacts within the holder (which did not include any NAPL saturated
material), the four borings installed within the holder tank were advanced through the bottom of

the tank foundation to evaluate the presence of impacts below the foundation.

1.2.4 2014 Physical Obstructions Documentation Design Investigation

With the proposed location of the SOE being made more definite during the design, URS
conducted a field program in December 2014 and January 2015 to characterize more precisely the
presence of possible obstructions to SOE installation. This information has been used to refine
the position of the SOE walls and provides a better description of the existing conditions to allow
bidders to better select the means and methods for installing the SOE. This field effort also
included test pits to provide better documentation of existing foundations in areas of proposed

shallow excavation.

URS CORPORATION 14
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1.2.5 Soil Pre-Characterization Sampling

During March and April 2015, URS performed a soil precharacterization effort. This
sampling event collected the information needed to determine the suitability of the soil for
disposal at off-site thermal desorption facilities. The collected data have been sent to the disposal

facilities that are identified in the design for their approval for disposal.

This study also showed that composite samples from all shallow (less than 5 feet deep)
soils contained less than 500 mg/kg of total PAHs. Provided these soils do not exhibit strong
odors or visible contamination upon excavation, they are suitable for use as backfill below 5 feet

below surface in the holder excavation area.

1.3 Report Organization

This report has been organized using the following sections:
e Section 1 — Introduction

e Section 2 — Site Conditions

e Section 3 — Objectives and Scope of the IRM

e Section 4 — Design Overview

e Section 5 — Implementation

e Section 6 — References

URS CORPORATION 1-5
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2.0 SITE CONDITIONS

2.1 Geology and Hydrogeology

2.1.1 Geology

The stratigraphy at the Site consists of, from top down, the following:

e Fill of a granular nature up to approximately 30 feet thick. The supplemental PDI
borings confirmed this.

e (Upper) Sandy silty native soil zone appearing to be a minimum of approximately 25
feet thick.

e Clay starting as shallow as approximately 53 feet bgs, extending to as deep as
approximately 90 feet bgs (consist of alternating layers about 1-foot thick of clay and
silt/sand).

e (Lower) Sandy silty native soil about 10 feet thick.

e Bedrock encountered at approximately 100 feet bgs.

Fill

The fill layer appears to be primarily silty sand that also contains clay and brick
materials. Based on blow count information, this layer appears generally medium dense to dense
with some loose material, as well. The geotechnical laboratory test data show that the non-plastic
sandy portion of the fill contains enough fines (i.e., silt and clay sizes) to prohibit relatively free
flowing groundwater. For example, 12 percent fines were observed in WW-SB-102. Fines
content of about 10 to 15 percent by weight is considered sufficient to prevent free flowing
condition. This observation corresponds to the relatively low hydraulic conductivities measured

by the slug tests (see discussion in Section 4.4.1)

However, since fill is likely highly variable, its properties are also more highly variable
than a naturally deposited soil, and such variability and predictability should be expected. For
example, zones of material that contain no fines at all and are highly pervious may very well
exist. Additionally, debris such as the cemented brick found in this layer can hinder the
installation of shoring, particularly if debris pieces are concentrated together, so shoring
operations must account for the reduction in size or removal of such debris before and/or during

its construction.

URS CORPORATION 2-1
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(Upper) Silty Sand/Silt Soil

The native silty sand/silt layer appears to contain a minimum of about 10 to 12 percent
fines, based on geotechnical laboratory testing. Samples for geotechnical testing were collected
from borings WW-SB-102, WW-SB-103, GR-3, GR-5, GR-6, and GR-7 from zones where the
least apparent fines were observed. There also is present sporadic evidence of clay lenses (e.g., a
2-foot thick lens that starts at 20 feet bgs at WW-SB-104 and a 10-foot thick lens that starts at 22
feet bgs at GR-1). Also, cobble zones should be expected. The laboratory test data show that there
is occasionally a few percent of clay or clay-size soil present in the most cohesionless (i.e.,
predominantly granular) soil which can also help to inhibit free flow of groundwater into the

construction area.

Significantly high blow counts are generally represented in this layer. Blow counts over
30 per foot in granular material denote dense soil. Except for soils shallower than about 30 feet
deep in the supplemental PDI borings, where loose and medium dense soils are found, the blow
counts indicate dense soil and/or gravel. That is, the data indicate loose and medium dense soil

within the 30-foot planned excavation zone, and dense soil beneath that.

Regarding the excavation work inside of the shoring, native soil above 30 feet bgs will be
directly excavated and no additional excavation procedures or concerns are foreseen there. The
native soils from 30 feet bgs down to top of clay will remain in place in their current condition.

However, such soils will be displaced by shoring so those portions are addressed here.

Note that it should be recognized that the presence of coarse gravel can skew blow counts
to a high value not necessarily representative of the in-situ compactiveness of soils. That is, there
is gravel in these Site soils that possibly caused blow counts to indicate values associated with
dense soils. This is shown by, for example, and discussed below, blow counts exceeding 100 over
a few inches. The gravel cannot advance into the split-spoon sampler and does not get pushed
aside by the sampler. Thus, blow counts in such zones are not necessarily representative or a true
measure of the native soil density. A better gauge is to view the zones where there is nearly or
fully 100 percent recovery of soils by the sampler. In the 30-foot bgs to 60-foot bgs zone near full
or full recovery soils demonstrated blow counts of about 30 to 100 per foot, which are very dense.
Boring WW-SB-100 from about 35 to 45 feet bgs is a good example of why gravel and not

merely dense soil is presumed to exist there. The blow counts exceed 100 in this zone with

URS CORPORATION 2-2
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recovery typically less than 50 percent. Geotechnical laboratory test data show these soils to
contain significant fines and clay that would prevent otherwise cohesion-less soil from falling out
of the sampler. Thus, it appears that gravel, shown on the boring log to exist at that interval,
prevented full recovery. Conversely, soil with high blow counts and full recovery such as that
encountered in boring WW-GR-5 at 44 feet bgs indicate, much more reliably, dense
characterizations. Regardless of apparent blow counts, the widespread and consistent nature of
blow counts will generally be considered an indication of soils toward the dense spectrum.

Clay

Based on previous investigations and the supplemental PDI borings, the clay layer
appears to typically exist as a minimum 10-foot thick low permeability barrier underneath the
silty sand/silt native soil. The blow counts for the clay layer typically were indicative of a hard
soil (i.e., blow counts greater than 32 per foot). Cohesive soil classified as “very stiff” falls in the
blow count range of 16 to 32 per foot. This clay is thus denser than “very stiff” soil. The three
unconfined compressive strength tests in the laboratory from the 2012 PDI showed an average
unconfined compressive strength (UCS) of about 21 pounds per square inch (or 3,000 pounds per
square foot) which is closer to a stiff material (i.c., not as compact as “hard” material). There was
no gravel of note to skew blow counts to the high side so the UCS laboratory testing appeared to
underestimate the strength. The three hydraulic conductivity tests from the 2012 PDI showed a
narrow range of values from about 2 x 10®centimeters per second (cm/sec) to 6 x 10® cm/sec,

serving as a very low permeability seepage barrier.

The Supplemental PDI investigation confirmed what was previously thought to be an
anomaly shown by 2012 boring WW-SB-103. WW-SB-103 exhibited stratigraphy showing the
deep clay in this area was not a continuous unit but rather a discontinuous layer of alternating
clay and sand layers. Borings that displayed at least a few feet of sand layer beneath a few feet of
first-encountered-clay included WW-SB-103, GR-2, GR-5, and GR-6. These borings surround
the Holder No. 1 area.

Except for at the locations of borings WW-SB-103 and GR-1, there appears to be a
typically thick, uninterrupted clay zone starting at about 55 to 60 feet bgs. Boring WW-SB-103 is
near North 11" Street and boring GR-1 is near North 12" Street so some discontinuity in the clay

layer across the Site cannot be discounted. These two borings seem to indicate sand seams or
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beds less than one inch thick to sandy lenses up to about one foot thick; boring GR-1 also shows a
6 or 7-foot thick silty sand lens that contains clay seams, all within the clay layer. It should be
noted that the apparent sand/silt lens within the clay in GR-1 was targeted for laboratory testing
and it indicated a relatively high fines content of 32.2% such that the hydraulic conductivity of

the lens would be expected to be low.

(Lower) Sandy Silty Native Soil

As described in the 2012 PDI report, the sandy silty native soil that exists underneath the
clay appears very similar to the sandy silty native soil above the clay and, based on limited boring
data, appears to be at least 8 to 10 feet thick. Remedial construction such as shoring and
excavation is not planned to extend to the sandy silty native soil underneath the clay.

Bedrock

As indicated in the 2012 PDI report, boring WW-SB-102 shows bedrock to exist about
100 feet bgs. Remedial construction such as shoring and excavation is not planned to extend to

the bedrock layer.

2.1.2 Hydrogeology

A round of groundwater levels was obtained on April 23, 2012 from 16 of the 19 new and
existing monitoring wells on-site. Groundwater was found at relatively shallow depths across the
Site, at an average of between 3.5 to 4.5 feet bgs. Groundwater elevations in the shallow
monitoring wells across the study area ranged from 1.58 feet amsl at WW-MW-13, downgradient
of the property, to 10.05 feet amsl at WW-MW-07. The average on-site groundwater elevation in
the shallow monitoring wells is 8 feet amsl. In the western portion of the property, groundwater
flow is northwest towards the East River. Because of the proximity to the East River, the
groundwater levels are tidally influenced. There is a groundwater mound in the vicinity of WW-
MW-07 along the northern extent of the property, adjacent to the relief holder. This local mound
impacts the regional (northwestern) direction and with a radial flow of groundwater to the north,
east and south. Groundwater measured within the gas holder tanks was elevated relative to the
surrounding groundwater surface. Groundwater immediately outside holder structures was also

elevated relative to the surrounding groundwater surface.
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The groundwater elevation in the intermediate zone (approximately 47 to 59 feet bgs)
ranged from 2.23 feet amsl (WW-MW-1001) to 3.84 feet amsl (WW-MW-102l). The
groundwater elevation below the clay layer in the deep zone (WW-MW-102D) was at 3.74 feet

amsl.

Hydraulic conductivities were determined from the August 2012 PDI slug tests. Mean
hydraulic conductivity for the shallow soils (0 to 22 feet bgs) was 4.34 x 10™ centimeters per
second (cm/s). Mean hydraulic conductivities for the intermediate (47 to 59 feet bgs) and deep
zones (90 to 100 feet bgs) were 7.11 x 10° cm/s and 5.87 x 10 cm/s, respectively. These
hydraulic conductivities were on the same order of magnitude (although slightly lower) compared
to the hydraulic conductivity tests measured during the Remedial Investigation.

2.2 Soil Properties

The IRM Pre-Design Investigation Report (URS, February 2013) describes the soil
geotechnical properties and stratigraphy known at that time. In particular, the top down
stratigraphy was described as fill, (upper) sandy silty native soil, clay, (lower) sandy silty native
soil, and bedrock. The Supplemental PDI focused on the soils from the clay layer upwards since
that is the zone where construction features and dewatering will be concentrated and better

delineation was therefore required.

The geotechnical data that was acquired during the Supplemental PDI was focused and
limited to essential parameters of blow counts and soil index properties, meaning grain size
distribution and Atterberg limits (plasticity type properties) to distinguish between sands, silts,
and clays. The results of the Supplemental PDI geotechnical investigations, as they relate to the

stratigraphic layers at the Site, are presented in Section 3.1.1 of this report.

2.2.1 Soil Descriptions

The geotechnical evaluation concluded that the soils are poorly sorted and are
considered moderately to very dense based on blow counts. Cobble lenses were encountered.

The basal clay layer was observed to be very stiff.

The geotechnical properties of the soil are conducive to the installation of shoring to aid

in excavation, with the fines content assisting to improve strength and reduce permeability.

URS CORPORATION 2-5

J:\Projects\11176638\Design\RDWP\100% Design Report (June 2015)\Williamsburg - 100% Design Report.docx



2.3 Infrastructure and Development

The Holder Area is owned by NYC Parks & Recreation (NYCPR) which uses it for
parking and storage and as a venue for various activities, including a flea market, in the summer.
The current cover is asphalt pavement and a former building slab; there are no permanent
aboveground structures on the property. The Holder Area is surrounded on three sides by
sidewalks and bordered by North 12" Street to the northeast, Kent Avenue to the southeast, North
11™ Street to the southwest, and Block 2287, Lot 16 to the northwest. Known utilities at and
around the Holder Area are shown on DWG-4.

24 Adjacent Building Assessment

URS reviewed documents at the Brooklyn Borough Office building department at 210
Joralemon Street, 8th Floor, Brooklyn, NY 11201 to examine building foundation records of the
buildings which are in the scope of work. The record review was supplemented with subsequent
observation by field personnel. Building locations are provided by Block and Lot on DWGs 2
and 3. The following information was obtained:

o Block 2287, Lots 16 and 30 (west of the Site): The former two story warehouse

building was demolished after a fire destroyed the structure in January 2015.

e Block 2295 (across from Kent Avenue and south of N. 11th St.): No record was

found.

e Block 2277 Lot 1 (north of the Site and north of N. 12" St.): There are two buildings

in this block:

o Building No. 1 at address 1 N. 12th St, Brooklyn, NY is a four-story building
located 140 feet to the northwest of the Site. Record drawings show the
building is on piles (unknown pile type). URS personnel inquired about the
basement of the building and were informed by the building Superintendent

that the building had no basement.

o Building No. 2 is approximately 75 feet west of Kent Avenue and 65 feet from
the south curb line of 12th Street. No record was found for this building.
Based on visual observations, the building appeared to be a one story

garage/storage facility.
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o Block 2288 Lot 1 (east of the Site, across Kent Avenue): No foundation record was
found. Building is a one story warehouse type supported on steel column.

e Block 2294 Lot 1 (south of the Site and south of N. 11" St.): The building is located
approximately 46 feet from the north sidewalk curb of N. 11th Street. Record
drawing showed a two story warehouse on shallow foundation (strip footing and
individual footing for column). However, the building in the 1912 record drawing has
been demolished and has been replaced by the current document storage building. A

record drawing of the current building foundation was not found.

This evaluation only identified record drawings of existing buildings from one adjacent
parcel (Block 2271) across N. 12" St. from the Holder Area. However, considering that, for this
IRM, NYSDEC is allowing excavation activities to remain a minimum of 55 feet away from
adjacent buildings, there are no special procedures such as underpinning that must be
implemented to preserve these features. However, monitoring, such as vibration and survey

monitoring, and a preconstruction condition survey of the buildings will be implemented.

URS CORPORATION 2-7

J:\Projects\11176638\Design\RDWP\100% Design Report (June 2015)\Williamsburg - 100% Design Report.docx



3.0 BASIS OF DESIGN AND OBJECTIVES AND SCOPE OF THE IRM

The intent of the IRM is to implement a remedy appropriate to holder operations and
impacts and to employ measures that would be considered final. This IRM would allow for the

Holder Area to be used by the property owner (the NYCPR) with few or no restrictions.

3.1 Basis of Design

The data collected during the prior investigations, described in Section 1.2.2, provide the
basis for the design described in the remainder of this document. The IRM will primarily address
the three holder tanks located in the southeast end of the property. One of these holder tanks, that
associated with former holder No. 2, and the soil immediately underlying it, is comparatively less
contaminated and will be addressed by mixing the soil and fill located inside the tank with
cementitious grout to reduce the mobility of contaminants present there. The other two holder
tanks, those associated with holder No. 1 and the relief holder, contain NAPL and are a presumed
source of NAPL present immediately adjacent to the outside of the tanks and their foundations.
These tanks, their foundations, and the soil immediately adjacent to them, will be excavated and
all soil/fill (except soil determined to be suitable for use as deep backfill as described in Section

5.7) will be disposed off-site.

Excavation will be supported by installation of a sheetpile wall placed within a cement-
bentonite (CB) slurry trench surrounding the two tanks being excavated. This impermeable
support wall will remain in place following backfill, which will restrict the ability of

contamination, if present outside the excavation area, to migrate into the placed backfill.

In the remaining areas on the 50 Kent Avenue property (with the exception of a 55-foot
strip at the northwest end of the property), shallow soil will be excavated to 5 feet below ground
surface or to the groundwater surface (whichever is shallower), used as backfill in the deeper
portions of the deep excavation area, or disposed off site if determined to be unsuitable for use as
deep backfill as described in Section 5.7. These shallow excavation areas will be backfilled with

clean offsite materials to protect persons against dermal exposure.

In addition to these planned elements, National Grid has installed 13 NAPL recovery
wells in the locations shown on DWG-3. The installation of these wells, and the ongoing

recovery of NAPL from them, is an integral part of the overall IRM for the Site.
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3.2 Objectives and Scope of the IRM

Pursuant to agreements with NYSDEC, National Grid has committed to implementing an
IRM that:

e Excavates and removes soil in and around the holder No. 1 tank and the relief holder
tank, to a depth of approximately 30 feet below ground surface;

o Solidifies soil within the holder No. 2 tank by mixing the material, to the extent
possible, with a cementitious grout;

e Excavates and removes shallow soil everywhere on the Site except a 55-foot strip
along the northwest end of the property; and

o Restores the Site, excluding a 55-foot strip of no excavation on the northwest end of
the Site, to a grass field that will be part of Bushwick Inlet Park.

The IRM will be conducted at areas of the Site as shown on DWG-5.
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4.0

4.1

DESIGN OVERVIEW

Remedial Design Approach

The primary components of the IRM will consist of the following:

Installation of a CB slurry trench and placement of sheet piles for the SOE wall.
Performance of In-Situ Solidification (ISS) excavator mixing inside and above the
holder No. 2 tank and foundation, respectively, and within a temporary containment
structure. The fill inside the holder No. 2 tank will be solidified using best-effort ISS
bucket mixing.

Moving and extending the temporary containment structure to the deep excavation
area.

Dewatering of the deep excavation area, with treatment of the extracted water prior to
discharge to a Publicly-Owned Treatment Works (POTW).

Deep soil excavation, with tank removal, of one approximately 22,000 square-foot
area containing two ~90-foot diameter holder tanks to a depth below the tank
foundations. Based on boring refusal in the relief holder (WW-SB-08 at 24 ft bgs)
and holder No. 1 (WW-SB-06 at 25.5 ft bgs) and allowing for a foundation thickness
of about two feet, the expected depth of excavation would be about 28 to 29.5 feet
bgs. To account for potential variations in depth from these data points excavation is
designed to extend to 30 feet bgs).

Backfilling the deep excavation area with a combination of re-used on-site soil and/or
crushed concrete and brick and imported backfill meeting restricted residential use
criteria. Site-derived soils with concentrations of total PAHs less than 500 mg/kg
(unless they exhibit significant odors or have visible contamination) and/or site-
derived concrete and brick rubble four inches or less in size may be used as backfill
in the deep excavation.

Shallow soil excavation to 5 feet bgs or to the groundwater surface (whichever is
shallower) in the area west of the holders to 55 feet from the western property line
and in the portion of the Site within 95 feet of the boundary with Kent Avenue.
However, if NAPL saturated material is observed, additional excavation to a greater
depth will be conducted in a localized area(s) to the extent possible without

dewatering, shoring, or sloping. No more than 10% additional excavation volume of
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the originally planned excavation volume in the shallow soil excavation area will
occur.

o Backfilling the shallow excavation area with clean compacted soil meeting Part 375
restricted residential use criteria.

e During backfilling, the installation of a demarcation layer above the highest elevation
of site-derived backfill material and above the unexcavated surface in the shallow
excavation area.

o Seeding with grass for subsequent use by NYCPR.

» Installation of fencing and gates surrounding the site, and repair of sidewalks

damaged during construction.

4.2 Excavator Mixing In-Situ Solidification

Soil and fill located inside the holder No. 2 tank will be solidified by mixing the material
with solidifying agents such as cement and ground granulated blast furnace slag to reduce the
permeability of the material. By reducing the permeability, less water will infiltrate the material
and thus less contamination will migrate via the groundwater. Solidification also provides a
physical barrier to direct exposure to contaminants should excavation be performed in this area in

the future.

Excavation to a depth of seven feet below ground surface prior to solidification will be
performed in the vicinity of the the holder No. 2 footprint. This will lower the surface of

operation to reduce the required depth of mixing.

Solidification will be performed in approximately eight-foot strips. At each strip, the
upper three feet are removed and disposed offsite to create a zone for the mixed soil/fill/grout
mixture to expand into. For both the initial seven feet of excavation and the subsequent three feet

of excavation in each strip, dewatering will be required.

To solidify the remaining soil, cementitious reagents are added as a liquid grout. The

excavator mixes the soil with the grout in layers to blend the soil/fill and grout together.

There are some inherent limitations as to the uniformity achievable from excavator-
mixed ISS. Limitations include the inability to visually establish when all soil has been

thoroughly mixed with grout, and the limits to which excavator buckets can fully reach soil along
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the curved surface of the inside of the holder tank. The contractor will be required to mix with
the excavator bucket until material taken from any interval (as determined by the engineer) of the
excavation cell retrieves visibly well-mixed material. Once this visible criterion is met, samples
will be taken from the bucket, formed into specimens, be allowed to cure for 28 days, and then be
required to exhibit a permeability of no greater than 1 x 10° cm/sec and an unconfined

compressive strength of 50 pounds per square inch (psi).

4.3 Excavation Areas and Depths

4.3.1 Design Extent

Shallow soils will be excavated from west of the holders and in the portion of the Site
within approximately 95 feet of the border with Kent Ave. as shown on DWG-5. There is only
limited data on the extent of shallow soil contamination throughout the Holder Area. However,
to prepare the Holder Area for future use as parkland, shallow soil will be removed throughout
the Site and be replaced with appropriate backfill, eliminating direct contact exposure pathways
from shallow soils. None of the previously installed borings demonstrated the presence of visible
MGP contamination in soil above the groundwater surface. Soil will be excavated to 5 feet bgs or

to the groundwater surface (whichever is shallower) throughout the shallow soil excavation areas.

In the deep excavation area, contaminated soil will be excavated to a depth below the gas
holder tank foundations, which are reported to be present to depths of 24 to 28 feet bgs. The
support of excavation design accommodates an excavation depth of 30 feet bgs. Dewatering will

be required to excavate these structures and soils.

4.4 Shallow Excavation

4.4.1 Excavation

As the Holder Area is planned for use by NYCPR, soil excavation to 5 feet bgs or to the
groundwater surface (whichever is shallower) and backfill is recommended to protect persons
against dermal exposure. By excavating to no deeper than the groundwater surface, no

dewatering would be required.
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4.4.2 Stockpiling and Disposal

Soils, concrete, and brick excavated from the shallow excavation areas will be segregated
for either use as suitable onsite backfill or disposal. Site soils with concentrations of total PAHs
less than 500 milligrams per kilogram (but do not exhibit visible signs of contamination or exhibit
strong odors) and/or site-derived concrete and brick rubble less than four inches in size will be
stockpiled onsite for use as backfill within the deep excavation area. Soil that falls outside these
concentrations will be handled and disposed as contaminated material. Soil has been pre-
characterized prior to construction to facilitate segregation during construction.

4.4.3 Backfill

The shallow excavation areas will be backfilled with imported soil meeting the quality
requirements and using the backfill and compaction techniques described in Section 5.7. A
demarcation layer such as snow fence fabric will be placed at the interface between the
unexcavated soil and the imported backfill.

4.5 Deep Excavation

4.5.1 Dewatering

45.1.1 Groundwater Flow Modeling

URS performed modeling to estimate the rate of groundwater extraction that would be
needed during the IRM excavation. The modeling effort consisted of developing a model
simulating the conditions at the Site (i.e., the existing conditions), and then using this model to
predict extraction rates and groundwater level depression during remediation (i.e., conditions
during the IRM). The model was calibrated to existing conditions. The mean difference between
the modeled elevations and the actual existing elevations (the mean calculated residual) was 0.01
feet and the scaled root mean square error was 1.5%. The model correctly captured the
groundwater mounding in the vicinity of the former holder tanks due the presence of holder tank
walls impeding the lateral flow of groundwater. A full summary of the modeling effort, including
a description of the groundwater zone layers and assumptions regarding how the holder tanks

influence groundwater flow, is presented in Appendix A.
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Following calibration, the groundwater model was used to predict the rate of dewatering
that would be required to dewater the excavation area, and predict the extent of drawdown outside
the excavation area. The modeling was run to reflect a rate of dewatering that mirrored the rate
of excavation. Although the sequence of deep excavation will be determined by the contractor,
for modeling purposes, it was assumed that the surface of the excavation would be uniformly
lowered over the course of 100 calendar days of excavation. The model was thus run to achieve a
groundwater surface within the excavation area dropping at a comparable rate.

Prior to dewatering, soil will be solidified within the holder No. 2 tank (as described in
section 4.5), and impermeable shoring will be installed around the deep excavation area to a
depth of 48 feet (described in section 4.5.2).

Two dewatering scenarios were evaluated. The first scenario used the model as
originally calibrated. This calibrated model used a relatively low hydraulic conductivity (0.44
ft/day) for the Site soils within the top 30 feet. Higher hydraulic conductivities were observed in
some onsite wells. Thus a second scenario using a hydraulic conductivity of 1.0 ft/day (closer to
the geometric mean of the rising head hydraulic conductivities of monitoring wells WW-MW-04,
WW-MW-05, and WW-MW-07, which are all located on-site in this layer of the model) was run.
The higher hydraulic conductivity may be more representative of conditions that would be
observed during remediation, although it is noted that the presence of NAPL within the pore

spaces of the soil acts to decrease overall hydraulic conductivity.

The model predicts that groundwater extraction rate to maintain the required rate of
groundwater surface lowering within the deep excavation area would gradually increase to about
1.3 gallons per minute (gpm) in the lower hydraulic conductivity scenario and about 1.8 gpm in
the higher hydraulic conductivity scenario. The depression of the water surface would be
relatively symmetrical around the excavation area. The drawdown at the edge of building across
11th St. is estimated to be less than 1 to 1.5 feet, depending on the hydraulic conductivity

assumed for modeling.

45.1.2 Dewatering Technique

Dewatering the excavation will be performed through the use of extraction wells installed

in the excavation area. Excavation would proceed around these wells. The contractor will be
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required to maintain the water level at least two feet below the bottom of the deep excavation

surface.

45.1.3 Water Pretreatment

The groundwater model estimated that between 1.3 and 1.8 gpm would be required on a
continuous basis to depress the water surface at a rate needed to maintain the water level below
the excavation surface. However, the contractor may elect to store water and operate the system
for only 8 hours per day. Under this condition, the base flow rate would be 4 to 6 gpm. To
estimate the treatment rate, the base flow rate needs to be increased to account for equipment
downtime, possible changes in site conditions (e.g. weather conditions, construction delays, etc.),
and the limitations of modeling. To be conservative, however, the contractor will be required to
mobilize a system that is capable of treating up to 20 gpm on a continuous basis. On this basis,
the estimated treatment rate is approximately 20 gpm on a continuous basis and approximately 40
gpm assuming treatment for 8 hours per day. And finally, to provide a contingency factor to
address uncertainties in the modeling, as well as to account for the need to occasionally treat
surface water accumulation in reusable soil stockpiles, a water treatment capacity of 100 gpm will

be required.

The quality of the influent to the treatment system may be represented by data collected
from WW-MW-05 which is in the vicinity of the proposed excavation. This data was collected in
November 2009 and was reported in the Draft Remedial Investigation Interim Data Summary that
was submitted to NYSDEC in August 2012. Data is summarized in Table 4-1. This table
includes concentrations for all the analytes detected in the groundwater sample collected from
WW-MW-05 in November 2009. Additionally, URS collected groundwater from a NAPL
recovery well (NRW-09) adjacent to the deep excavation area. This water was analyzed for the
parameters required to be monitored by the New York City Department of Environmental
Protection for discharge to city sewers. The BTEX and naphthalene concentrations measured in
that sample were of similar order of magnitude (although uniformly higher) than observed in
WW-MW-05.

Treated water would be discharged to the 18-inch combined sewer running under Kent
Ave. This sewer flows to the Newtown Creek Water Treatment Control Facility, a Publicly

Owned Treatment Works (POTW). The contractor will be required to obtain a permit to
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discharge from the New York City Department of Environmental Protection (NYCDEP) Bureau
of Wastewater Treatment. Discharge to the New York City sewer system requires authorization
and sampling data demonstrating that the groundwater meets the City’s discharge criteria. A
treatability test was performed at the Site by pumping water from a 6-inch diameter NAPL
recovery well (NRW-09) located immediately north of planned deep excavation area. This well
was selected as it was immediately adjacent to the deep excavation area. The required limitations
for effluent to combined sewers mandated by the NYCDEP were met. These limitations are
presented on Table 4-2.

Extracted groundwater and other water managed by the pretreatment system would first
be filtered using bag filters. The filters will serve two purposes. One is to extend the life of the
carbon adsorbers by preventing solids in the water from clogging the units. The second benefit to
removing the solids is that the fine sediment and suspended particles in the water often also
contain a significant amount of adsorbed contamination. By removing the solids, it is expected
that the contaminant concentrations in the groundwater will be decreased. Due to the temporary
nature of the discharge, a simple filter-bag type unit (as opposed to a media type unit such as a

sand filter) is proposed.

For the contaminants detected at levels above the effluent limitations (BTEX and
naphthalene) aqueous phase carbon adsorption would be used for removal of these contaminants
prior to discharge. Carbon would also remove the trace amounts of pesticides and most other
organics detected in the groundwater. The contaminated water is pumped through the carbon
unit, where the contaminants have an affinity to adsorb onto the surface of the carbon particles.
Agueous phase carbon adsorption units are well suited to the temporary construction-type
environment proposed for the Site. Depending on the flow rate that the contractor uses and space
requirements, the carbon system can be designed for either large flow rate units, or smaller flow

rate units operating in parallel.

It is possible that NAPL could be present in the subsurface and that some NAPL could be
extracted during dewatering operations. These NAPLs may or may not be related to holder
operations as there are known and adjacent off-site contaminant sources. Consequently, the
contractor will be required to include an oil/water separator in the treatment system and/or
skimmers in tanks to remove NAPL prior to discharge, for when NAPL is extracted during

excavation dewatering.
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In addition to filters, carbon units, and NAPL removal, the treatment system will include

the following:

o A primary settling tank(s) to remove all easily settleable solids from water extracted
from the excavation area.

o A storage tank(s) for the retention and storage of water to allow flexibility in
treatment operations.

e Pumps to transfer extracted water between the different treatment system
components.

o Instrumentation (e.g. flow meters, pressure gauges, alarms, etc.) as required to

operate the system efficiently and safely.

The contractor will be responsible for operation and maintenance of the system that will

include, but not be limited, to the following:

¢ Replacement of filter bags, activated carbon, and other expendables as required.
e Cleaning of all equipment prior to transporting off site.

o Disposal or recycling of residuals resulting from treatment (e.g. solids, carbon, etc.).

4.5.2 Deep Excavation Support Barrier

The deep soil excavation of the gas holder remediation area includes the Relief Holder
and holder No. 1. The proposed excavation area will be an approximately 22,000 square-foot
area with a depth up to 30 feet bgs, as presented in section 4.1. Calculations for the design of the

SOE system are included in Appendix B.

The Site location has limited space due to adjacent roadways and structures and the
proposed excavation will need to be performed inside a temporary containment building (TCB)
so that the vapors can be contained and treated through a vapor management system before
release. In addition, the groundwater level is shallow, approximately 5 feet below existing grade;
therefore, the groundwater drawdown at adjacent structures during construction dewatering is
another concern. With all these constraints, a sloped excavation option is not feasible. Therefore,

a structural SOE system will be needed to complete the proposed soil remediation activities.

The selection of an appropriate shoring system and the installation method is dependent

on the project conditions and requirements. As presented in section 2.1.1, the subsurface
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conditions generally consist of 30 feet of medium dense to dense granular fill with debris, 30 feet
of dense silty sand / silt, underlain by a thick clay layer. The pre-design investigation (PDI)
indicates that there are obstructions, such as cobbles, boulders, concrete debris, and other buried
and abandoned concrete structures. In addition, brick foundation walls were observed around the
existing holder tanks. When such obstructions are encountered, it will be difficult for the
structural support system to be driven into the ground to the required depth. This could result in
damaged or non-plumb piles and the vibrations could be unacceptable. Hence, from the
perspective of pile drivability, driven piles are not recommended.

Since the groundwater level is shallow, construction dewatering will be required during
excavation. If a soldier pile wall with timber lagging or other permeable SOE systems are used,
the groundwater drawdown behind the SOE wall could extend underneath adjacent properties.
For certain soil conditions, this could result in ground settlement, which could possibly result in
some settlement of structures located within the groundwater drawdown area and this is a
concern. In addition, a relatively permeable SOE wall will result in the need to treat more
groundwater. Therefore, URS recommends the use of a relatively impermeable SOE wall. URS
recommends excavation of a trench and use of a CB slurry to maintain the stability of the trench.
Steel sheet piles will then be placed within the excavated trench. The slurry trench will reduce
the concern regarding the potential difficulty of driving steel sheet piles to the desired tip
elevation. The combination of the CB slurry trench and the steel sheet piles will form a
continuous relatively impermeable wall that will reduce the potential for groundwater drawdown
outside the excavation, and will reduce the amount of groundwater that needs to be treated and

discharged.

There are two basic types of SOE walls: cantilevered and anchored/braced walls. A
cantilevered wall is installed to a sufficient depth into the ground to become fixed as a vertical
cantilever. A cantilevered wall derives lateral resistance through sufficient soil embedment, and
the structural element (e.g., steel sheet pile) has sufficient strength so that the wall does not
require anchors or bracing. An anchored/braced wall derives lateral resistance primarily from
anchors, such as tiebacks or internal bracing. Anchored/braced walls are most commonly installed
when wall deflections become a concern or the structural element becomes impractically large.
Excavations greater than approximately 15 feet are not typically supported by cantilevered walls.
Therefore, considering that the proposed excavation depth for removal of the holder tanks will be

up to 30 feet, cantilevered walls are not recommended. It is recommended that the excavation be
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supported with an anchored and/or braced wall. Anchors typically consist of tiebacks, which are
composed of high strength steel bars or strands grouted into a drilled hole. Anchors obtain their
resistance within the soil located outside the excavation; therefore, there will be less interference
with construction operations, relative to internal bracing, during excavation operations. Based on
the current utility information, there are two 78" brick sewers along North 12™ Street that have an
invert depth of approximately 14.5 feet. A tieback angle of 30 degrees from horizontal will avoid
interference with these sewers and other shallow utility lines as shown on drawing DWG-11.
Alternatively, the contractor will be installing internal bracing. Designs for both bracing
techniques will be included in the Contract Documents, and the final selection of a bracing
technique will be based on bid costs for each alternative.

As noted in the PDI, a perimeter wall foundation is present around portions of the
proposed excavation area that border Kent St, 11™ St, and 12" St. The following test pit
photographs show the foundation wall at two locations:

Test Pit WW-TP-103 Test Pit WW-TP-112
between Relief Holder and 12" St. between Holder No. 1 and 11th St.
}' - . ‘?* = . \ 3 S 7 -
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The December 2014 field investigation described in Section 1.2.4 provided additional
information for refinement in the 100% design. Specifically, the depth of the perimeter wall was
measured by drilling through the wall. This information was used to decide to demolish the

perimeter wall during installation of SOE.

45.2.1 Steel Sheet Pile, Cement-Bentonite (CB) Slurry Trench, and Bracing

The proposed excavation support system includes steel sheet piles placed in a CB slurry
trench and retained by two levels of tieback anchors with rakers in the vicinity of holder No. 2 for
internal bracing (alternative 1) or internal bracing (alternative 2). The lateral pressure, acting on
the SOE walls, due to earth pressure, water pressure, and construction surcharge, are transferred
through walers (steel sections that span across the sheets) to the tieback anchors, rakers, or to
internal bracing elements. Regarding the general construction sequence, steel sheet piles are to be
placed in the CB slurry trench while it is being excavated, which will form a continuous and
closed SOE wall. After that the earth is excavated inside the SOE wall, and the selected bracing
alternative will then be installed to provide additional lateral resistance as the excavation
proceeds. The SOE wall design is based on the requirements of structural capacity and stability of

the sheet pile, and resistance against soil erosion piping caused by seepage.

Vibration and optical survey monitoring at various locations around the Site will be
performed during the installation of the SOE system and during excavation activities. Also,

utilities should be pre-located and marked and will be included in the work.

Analyses were performed to determine the required sheet pile size and other bracing

system element sizes. The analyses were based on the following parameters and assumptions:

¢ Maximum depth of excavation: 30 ft

e The following soil stratigraphy and strength parameters:
o Soil layer 1 : Fill (loose to medium, =30°) from O ft to 17 ft
o Soil layer 2 : Medium dense Sand (¢=32°) from 17 ft to 60 ft

e The groundwater inside the excavation will be lowered to the bottom of the
excavation. The groundwater outside the excavation is assumed to stay at a depth
of about 5 feet.

e A 250 pounds per square foot (psf) construction surcharge load was included.

e Two alternatives of bracing systems were designed:
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o Alternative 1: Tieback Anchor and Rakers

o Alternative 2: Corner Braces and Cross Lot Strut

Design design calculations indicate that the SOE system will include the following:

e Steel Sheet Pile: PZ-35

Minimum pile length: 48 ft
Minimum yield strength: 50 ksi

e Cement Bentonite Slurry Trench: 1.5 ft wide (min.)

e Cement Bentonite Mix:

O

Bentonite-Water Slurry — Bentonite mixed with water as a precursor to make
CB grout. Bentonite slurry shall contain a minimum of 3% bentonite by
weight of water and a fluid density of 63 pcf, pH greater than 9, and a Marsh
Funnel viscosity of about 30 seconds.

Cement Bentonite Slurry — A mixture of cement [PC and/or BFS] with
bentonite slurry. The fluid CB grout shall have a minimum of 30% cement
by weight of water and a fluid density of 74 pcf, or greater, with a pH greater
than 12. The CB slurry shall harden to a material with a clay-like strength
and impermeability.

The fully-cured CB mixture shall demonstrate a minimum UCS of 35 psi.

e Alternative 1 - Tieback anchor and rakers:

O

O

Tieback Anchors: Titan Hollow Bar 75/53, grade 75, Waker — Double
C12x30
Upper: Elevation +1 ft

Maximum design load = 110 kips

Anchor Spacing = 7.53 ft

Estimated minimum anchor length = 80 ft
Lower: Elevation -9 ft

Maximum design load = 110 kips

Anchor Spacing = 7.53 ft

Estimated minimum anchor length = 45 ft
Rakers: W14x90, grade 50, Waler — W14x99

e Alternative 2 — Corner Brace and Cross Lot Strut

URS CORPORATION
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o Corner Brace: W14x90, grade 50

o Cross Lot Strut: W14x159, grade 50

o Waler: W14X120, grade 50

o Support Pile: 13.375 dia. With 0.514 thick wall, grade 80

The calculations are included in Appendix B.

4.5.3 Deep Excavation Sequence

Recommended deep excavation sequences for each alternative are:
Alternative 1- Tieback Anchor and Rakers:

Excavate CB slurry trench and install steel sheet piles as excavation proceeds.
Install the large TCB and the VMS.

Initiate dewatering.

Excavate to two feet below the elevation of the upper level tiebacks.

Install upper level tiebacks and perform tieback load testing.

Maintain temporary earthen berm as excavation proceeds at raker location.
Construct concrete footblock and install upper level rakers.

Excavate to two feet below the elevation of the lower level tiebacks.

Install lower level tiebacks and perform tieback load testing.

Along the raker area, excavate the temporary earthen berm to el. -11 ft.

Install lower level rakers.

© ©®© N © © N o g A~ wDdhRF

Complete excavation.

10. Backfilling according to related specifications.

Alternative 2- Internal Brace Alternative:

1. Excavate CB slurry trench and install steel sheet piles as excavation proceeds.
2. Install the large TCB and the VMS.
3. Initiate dewatering.
4. Excavate the sitetoel. -1".
5. Install upper walers at the upper brace locations.
6. Install upper cross lot strut and corner braces.
7. Excavate to el. -11', install lower walers at the lower brace locations.
8. Install lower cross lot strut and corner braces.
URS CORPORATION 4-13
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9. Excavate to the bottom of excavation and complete demolition of the holder
structure.

10. Start backfilling according to related specifications.

11. Remove corner braces, support beams, and cross lot brace after backfilling to 2
feet below the brace level.

12. Remove temporary container buildings.

4.5.4 Temporary Containment Building

The ISS work and the majority of excavation and load out activities for deep excavation
areas with MGP contamination will be conducted under TCBs. The TCBs will meet the design
requirements for the local geographic area (such as wind and snow loads and foundation
requirements) and will be delivered and assembled during the project preparation phase. The
TCBs will be a coated membrane structure with cargo doors on the side walls.

One TCB (the large TCB) will initially be installed over the footprint of holder No. 2 to
control odors from ISS work in that area. Following completion of ISS, the TCB will be placed
over the footprint of holder No. 1. The TCB will be expanded by adding additional sections until
it reaches 12" Street and covers the relief holder area.

Another TCB (the soil staging TCB) will be installed adjacent to the final location of the
large TCB. This second, smaller TCB, will be used for staging of contaminated soil prior to
offsite disposal. Trucks will be loaded with contaminated soil inside this TCB to control odors

during this process.

The TCBs will be equipped with a VMS that is designed to provide a sufficient rate of air
exchange to maintain a negative pressure inside the structure and to process recovered air from
within the structure. The VMS will be equipped with a blower, particulate filter with
breakthrough indicator, and vapor phase carbon adsorber. Placement of the VMS will be
coordinated with excavation sequencing to ensure there is sufficient room for ancillary equipment
outside of the TCBs. Emissions from the VMS will be routinely monitored using a PID and/or

detector tubes, if needed, to monitor emissions.
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4.5.5 Excavation and Removal of Gas Holder Tank and Foundations

Excavation will proceed with excavation equipment within the excavation support
perimeter. The presence of the gas holder tanks and foundations necessitates demolition
equipment and personnel within the excavation support perimeter. It is anticipated that the
contractor will choose to remove the material via loaders and an access ramp, as this is the most
cost and schedule efficient method. However, because of the presence of the TCBs, there may be

conditions where the contractor may need to use other methods to remove the material.

The existing groundwater mounding around the gas holder area suggests that the gas
holders are intact and are causing the observed adjacent groundwater to rise up around these
structures. The contractor will select extraction well locations based on their planned excavation
sequencing, taking into consideration that the lowering of groundwater in and around the holders
could be uneven due to the presence of holder walls acting as vertical barriers to flow.

4.5.6 Stockpiling and Disposal

In general, the excavation will include the removal of gas holder tanks, their foundations,
and soil to a depth of 30 feet bgs. Contaminated excavated structures, foundations, and debris
will be hauled off-site for treatment and disposal.

Visually clean soils that are excavated and have concentrations of PAHs below 500
mg/kg and do not exhibit significant odors, as well as visibly clean bricks and concrete that do not
exhibit significant odors will be stockpiled on-site for reuse as backfill. These materials will be
stockpiled outside the TCB, but will be required to be managed such that no run off from the

stockpile leaves the Site.

Contaminated soils with total PAHs above 500 mg/kg that are excavated will be treated
off-site at a thermal desorption facility. Soil has been pre-characterized prior to construction to
facilitate segregation during construction. These soils will be direct loaded for offsite disposal or

briefly staged in the contaminated soil staging TCB prior to transportation.

4.5.7 Backfilling of Deep Excavation Area

The deep excavation area will be backfilled with a combination of imported material and

site-derived reusable material. The quality requirements and compaction techniques are

URS CORPORATION 4-15

J:\Projects\11176638\Design\RDWP\100% Design Report (June 2015)\Williamsburg - 100% Design Report.docx



described in Section 5.7. Based on backfill calculations included in Appendix B, the estimated
volume of site soils that may be available for reuse would not be sufficient to fill the entire depth
of the deep excavation. For the purposes of the quantity calculation, conservatively high
estimates were used to estimate possible available reuse soil and materials (this calculation will
be updated once results of the precharacterization are available). Therefore, all reusable soils will

be placed in the deep excavation, and not used for backfill in the shallow excavation areas.

The contractor would start backfilling with imported soil to raise the bottom of the
excavation. However, the initial backfilling with imported soil would reach no higher than about
17 feet from the proposed final surface elevation, as shown in this calculation. This will allow
enough space for on-site reuse material (including reuse material stockpiled during excavation of
the deep excavation) to be reused but still maintain a final elevation less than or equal to 5 feet
below the proposed final surface elevation.

A demarcation layer such as snow fence fabric will be placed at the upper interface
between the backfilled reused soil and the imported soil placed in the top five feet.
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5.0 IMPLEMENTATION

51 Construction Sequencing

The following construction sequence is proposed for the IRM but is subject to change

based on the remediation contractor’s work plan and means and methods:

1. Contractor mobilization.

2. Establishment of support areas (field office trailers, material staging and equipment
laydown areas).

3. Installation of temporary construction fences, traffic control measures, and
erosion/sediment control measures on the Site.

4. Installation of community air monitoring system and collecting background data.

5. Installation of vibration monitoring equipment and establishment of settlement
monitoring points.

6. Installation of water pretreatment system.

7. Erection of contaminated soils staging TCB

8. Decommissioning of monitoring wells and piezometers

9. Initiation of installation of SOE wall and sheet pile excavation support system.

10. Erection of the large TCB over holder No. 2 area, including VMS set-up.

11. Excavation and in-situ solidification via bucket mixing within holder No. 2 and
dewater as required/specified.

12. Place five feet of temporary backfill over solidified holder No. 2.

13. Completion of installation of SOE wall and sheet pile excavation support system.

14. Off-site disposal of material from construction of SOE wall.

15. Movement and extension of the large TCB over the deep excavation area.

16. Installation of dewatering system for the deep excavation area.

17. Excavation of soils and former structures from the deep excavation area, including
the holder No. 1 and the relief holder footprints and disposal off-site. Segregation
and stockpiling on-site of soils suitable for use as backfill.

18. As excavation progresses, dewatering and installation tie back anchors or internal
bracing.
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19. Upon completion of deep excavation, initiation of backfilling using all stockpiled soil
suitable for reuse followed by imported fill to an elevation no more than 17.1 feet
below the top of the proposed final restoration grade.

20. Removal of the large TCB from the deep excavation area.

21. Shallow excavation of remaining areas of the Site, excluding 55-foot strip of no
excavation on the west side of the Site. Soil unsuitable for reuse sent off-site for
disposal, and remaining soil stockpiled on-site for reuse as backfill or used directly as
backfill in the deep excavation area. Upper portions of the SOE wall removed.

22. Completion of backfilling of deep excavation area with on-site derived material.

23. Backfilling shallow excavated areas and the top five feet of the deep excavation area
with imported fill meeting restricted residential standards.

24. Demobilization of the dewatering and water pretreatment systems.

25. Topsoil placement and seeding.

26. Remove erosion/sediment controls and community air monitoring system.

5.2 Well Decommissioning

Monitoring wells within the excavation areas, shown on DWG-3, will be
decommissioned in accordance with NYSDEC procedures (NYSDEC, 2003) prior to excavation
activities. Wells planned to be decommissioned that are within the deep excavation area and are
less than 30’ total in depth, may be excavated and do not require to be decommissioned. These
include WW-MW-07, BPB-18/MW-7, B-9/MW-9, WW-MW-05, and B-4/MW-4. Field
verification of the well depths will be verified. Any dewatering wells installed by the Contractor
in the deep excavation area are required to be removed prior to backfilling, or else

decommissioned after backfilling.

5.3 Handling and Disposal of Contaminated Materials

The handling and disposal of contaminated material will be conducted in compliance
with Title 6 New York Code of Rules and Regulations Part 364, Waste Transporters Permit, and
Part 372, Hazardous Waste Manifest System Related to Standards for Generators, Transporters

and Facilities.
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As part of a comprehensive Health and Safety Plan (HASP) for the excavation work,
specific precautions for site personnel will be identified for handling and disposing of
contaminated material. Whenever there is a possibility for exposure to contaminated materials,

personnel will be required to wear proper personal protective equipment (PPE).

Before any material is moved off-site, the analytical data (from the waste pre-
characterization sampling and from samples of spoils and soil collected on an on-going basis, if
necessary) will be provided to the disposal facilities to verify the acceptability of the material
under the facility’s permit. Initial acceptance will be based on data collected in-situ during the
waste disposal pre-characterization sampling event to facilitate the direct loading of material.
Continued acceptance will be based upon samples collected during the remediation, if necessary.
A record of all material disposed off-site will be obtained from the disposal facility(s).

All transport equipment used to haul contaminated materials will be equipped with liners
to prevent loss or leakage of material during transport. Trucks will be cleaned and inspected prior
to departure from the Site to ensure that contaminated material cannot be spilled or tracked off-

site.

Excavated materials will be shipped from the Site via truck to the Brooklyn-Queens
Expressway, and from there to the final disposal areas. The designated truck routes are provided

in Appendix C.

54 Dust/Vapor/Odor Management and Air Monitoring

The TCBs and VMSs will serve as the primary odor and dust control measure employed
at the Site during deep excavation activities where the highest levels of contamination are
expected to be present. The majority of earthwork known to present the biggest point source of
odor will be performed within the temporary enclosure. Foam and foaming devices will be used

during excavation work, if necessary, to control odors and VOC emissions.

Dust control measures will be implemented to minimize the potential for dust generation
during soil excavation and handling, and placement of fill. The main dust control device will
include water applied via hoses or sprinklers connected to off-site hydrants. Truck routes exiting

the Site will be continuously monitored for excessive dirt or dust, and heavily traveled truck
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routes will be wet down to minimize dust emissions. Other dust control devices/methods will be

stabilized construction entrances/exits and proper cleaning of trucks.

Stabilized construction entrances/exits consisting of smoothly graded areas large enough
to accommodate equipment and truck traffic will be constructed at exit points to clean tires of
transport trucks exiting the Site. The base of the entrances/exits will be covered with non-woven
geotextile (for non-slippage) and coarse aggregate and will be maintained and redressed while in

use.

The entrances and exits will be inspected during high truck traffic periods for excessive
dirt or dust. Proper cleaning of trucks exiting the Site will help control off-site dust on adjacent
roadways. Transport trucks exiting the Site will pass through an inspection area and/or be
inspected to ensure tires and undercarriages are clean and that tarps are secured. Excessive mud
and loose dirt observed on the trucks will be manually removed with brooms and brushes as

necessary.

Odor will be monitored during excavation and handling of impacted soils from the Site.
In the event that odors are migrating off-site, controls will be implemented. Controls will also be
implemented as directed by National Grid, its representatives, and/or NYSDEC. Odor controls

will include foam and foaming devices or tarps to cover open excavations or stockpiles.

Odor will be controlled by sequencing excavation in a manner that will result in
manageable areas of open excavation. Offensive odors will be mitigated, if necessary, by placing
a layer of non-odorous soils or polyethylene sheeting over the excavation area or stockpile
(overnight and off-hours). If necessary, spray-on odor suppressing materials such as Rusmar
Foam may be used to reduce potential VOC emissions or odors during transit. In addition, foam
application equipment and an adequate supply of odor reducing foaming agent and formulations
such as BioSolve® Pinkwater® will be available for application to the excavation areas or
stockpiles as needed. Contingency monitoring and actions will be implemented in accordance
with the Community Air Monitoring Plan (CAMP) if odor complaints are received from the

neighboring community.

Perimeter and work zone air monitoring will be performed in accordance with the CAMP
and the remediation contractor’s HASP to evaluate the effectiveness of dust and odor control

measures. In general, real time air monitoring equipment will be utilized to monitor dust and
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total VOC levels. If visible dust is generated or work zone and/or perimeter air monitoring
results are above action levels, corrective action measures will be implemented. Corrective
action measures may include increasing water coverage, controlling or temporarily ceasing select
activities during high wind, reducing speed of equipment that may reduce dust generation, and

utilizing different sizes or types of equipment that may cause less dust generation.

5.5 Noise and Vibration Monitoring

The Contactor will be required to implement mitigation measures to reduce noise and
vibrations generated during the IRM in accordance with the Noise, Vibration and Settlement
Monitoring Plan (Appendix E) and as directed by National Grid, its representatives, and/or the
NYSDEC. Potential mitigation measures that could be implemented are identified in the
specifications. Preventive and mitigation measures for noise may include a combination of the

following:

e Properly functioning equipment;

e Minimized idling of trucks;

e Modified general construction practices;

o Maodifications to construction equipment; and

e Acoustical or sound attenuating panels placed adjacent to noise-generating equipment

and/or near sensitive receptors.

Construction activities have the potential to produce vibration levels that may cause
damage to adjacent structures. Architectural and even structural damage to existing structures
surrounding a site could occur if appropriate precautions are not taken. The construction activities
of the project will include movement of loaded trucks at the Site. Measurements of vibration used
in this evaluation are expressed in terms of the peak particle velocity (PPV) in the unit of inches
per second (ips). The PPV, a quantity commonly used for vibration measurements, is the
maximum velocity experienced by any point in a structure during a vibration event. It is an
indication of the magnitude of energy transmitted through vibration. PPV is an indicator often
used in determining potential damage to buildings from stress associated with construction

activities.
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One of the more frequently used action vibration thresholds for prevention of structural
damage is established by the United States Bureau of Mines and includes a figure with varying
threshold levels as a function of the vibration frequency. In addition, the New York City
Landmarks Preservation Commission (NYCLPC) requires an action threshold of 0.5 ips for
landmarked buildings located within 90 feet of a construction site. There are no known landmark
buildings within 90 feet of the Site. The table below shows typical levels of vibration for
construction activities, based on data from the Federal Transit Administration (FTA), Transit
Noise and Vibration Impact Assessment, April 1995.

Typical Levels of Vibration for Construction Equipment Similar to that
Proposed for Construction

PPV at 75 feet PPV at 50 feet PPV at 25 feet
Construction Activity {ips) (ips) {ips)
Caison Drilling/Large Bulldozer 0.0 0.03 (.08
Loaded Trucks 0.0 0.027 0.076
Jack Hammer 0.0 0.015 0.035

Sources: Federal Transit Administeation (FTA), Tramsir Nodse and Vibvation Impact Assessment,
April 1995,
Motes: PPV at 25 feet are based on FTA 1995, To caleulate PPV at other distances, the following
equation (FTA 1995) was used;
PPV at Distance D = PPV {at 25 fi) * [{25/D)y"1.5]

Even though the values shown in the table are much less than the 0.5 ips criteria for a
landmarked structure, a vibration monitoring plan, (Appendix E) will be implemented during
construction. This plan sets a warning action limit at 0.25 ips and a stop work action limit at 0.5

ips at the monitoring points shown in the plan.

5.6 Settlement Potential During Construction

Construction dewatering will be required for the proposed excavation. Groundwater
modeling (Appendix A) indicates that the maximum drawdown underneath the buildings of
adjacent properties is less than 1.5 ft. This amount of dewatering will not cause settlement
problems. Regardless, settling will be monitored in accordance with the Noise, Vibration and
Settlement Monitoring Plan (Appendix E). In accordance with this plan, groundwater levels will
be monitored and optical survey points will be established and regularly monitored on the

adjacent buildings.
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5.7 Backfill Requirements

Imported material will include clean fill (described as “general fill””), and NYSDOT Type
1 coarse aggregate (select stone fill and stone cover). Any use of coarse aggregate materials will
be from a NYSDOT-approved certified clean source and will meet NYSDOT gradation
requirements or as otherwise required by the project specifications. Proposed source(s) for other
general fill materials will be approved by National Grid and its representatives prior to delivery to
the Site. Once the source(s) are approved, samples will be obtained for each fill type per source at
a frequency of one sample for every 5,000 cubic yards (yd®) brought on-site and analyzed at a
NYSDOH certified Environmental Laboratory Accreditation Program (ELAP) approved
laboratory for total PAH’s, total VOCs and metals in accordance with the listing in 6 NYCRR
Part 375 Table 375-6.8 (b) for restricted residential use.

Backfill in the deep excavation will also include site soils with concentrations of total
PAHSs less than 500 mg/kg and/or site-derived brick and concrete rubble less than four inches in

size exhibiting no visual contamination or significant odors and clean imported soil.

Imported backfill will be placed in all areas within five feet of proposed final grade (or
less if shallow excavation is limited to shallower excavation due to the presence of groundwater).
The fill will be placed in approximately 8-inch lifts and compacted with a roller, or hand-operated
compaction equipment when near sensitive structures. In-place quality control compaction testing
will be performed by an independent geotechnical testing firm to ensure specified compaction has
been achieved. Each lift will be tested at a frequency of one test per 2,500 square feet, with a
minimum of two tests per backfill lift per each backfill area. Each backfill lift should be

compacted to 95% compaction.

Following geotechnical testing, a surface cover will be placed in a non-compacted single
six-inch lift over the general fill layer and spread with the dozer to establish final grades as agreed
with NYCPR. The surface cover will include a topsoil and seed layer. Topsoil, seed, mulch and
fertilizer will meet the requirements of New York State Standards and Specifications for Soil

Erosion and Sediment Control for Permanent Critical Area Plantings.
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5.8 Storm Water Pollution Prevention

Currently, runoff from the Site discharges to the street. During construction, storm water
will be managed in two ways: 1) all areas not in contact with contamination will continue to

drain in the same fashion and 2) areas in contact with contamination will be managed on the Site.
Areas not in contact with contamination include:

e Support areas to the west of the deep excavation area, exclusive of stockpiles for soil
to be reused as backfill.

e The portion of the Site east of the TCBs, which, after solidification treatment, will be
used for placement and operation of the TCB VMS units.

e The roofs of the TCBs.

To minimize sediment migration from these portions of the Site, erosion control features
as shown on Drawing DWG-21 will be used at the perimeter of the Site, with the exception of the
Site entrance and exit, which will be maintained at slightly higher elevation compared to the
adjacent site boundary. The runoff from the TCB roofs will be directed to the street.

Areas in contact with contamination are limited to the reusable soil stockpile (deep
excavation and solidification will be performed under TCBs). The reusable soil stockpile will be
required to be constructed on native soil and fill (existing concrete/asphalt removed) to allow for
infiltration of runoff and be bermed to contain all surface water. This surface water will be
pumped from the containment area to the water pretreatment area. In the event of extreme rain
events (greater than can be handled by the water pretreatment system), the clean soil stockpile

area will be allowed to overflow into the deep excavation area on a temporary basis.

During shallow excavation, which is sequenced towards the end of the project, the

ground surface will be below the surrounding environment, preventing runoff from the Site.

The contractor will abide by the requirements of the NYSDEC State Pollutant Discharge
Elimination System (SPDES) General Permit for Storm Water Discharges from Construction
Activities. Furthermore, as this project is being performed in part pursuant to an administrative
order on consent with the NYSDEC, the project is exempt from the administrative requirement to

obtain a construction SPDES General Permit so as not to unnecessarily delay the timely initiation
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of the construction work. It is intended to file a Notice of Intent (NOI) with the Department for

informational purposes.

After construction, the volume of storm water runoff will be significantly reduced from
that under the impervious existing conditions (i.e., pavement and concrete) by the permeable
grassed surface of the restored area. The grading of the restoration plan shows that storm water

runoff from the grass will generally flow from the southeast to the northwest.
5.9 Permits

The contractor will be required to obtain all permits required for performing the work. A
partial list of applicable permits includes:

e Department of Buildings Excavation Permit, Temporary Structures Permit, and
Temporary Electrical Permit;
e Department of Environmental Protection Discharge permit; and

e Department of Transportation Permits for sidewalk closures.

The engineer will initiate the permit process during the design, but the contractor will be
required to pull the permits.

5.10 Management of Public Impacts

Appendix D (Community And Environmental Response Plan) provides information on
how public outreach and communications will be conducted during remedial construction
activities, identifies construction phases and durations of each, and describes how construction

activities will be managed to minimize or mitigate community impacts.

5.11 Site Restoration

The Site will be restored to support future use or development as a park in coordination
with NYCPR. DWG-22 provides a grading plan.

5.12 Construction Quality Control

All remedial construction activities will be performed in accordance with the

Construction Quality Control Plan (CQCP) to be developed by the contractor in accordance with
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requirements outlined in the Contract Documents. The CQCP will at a minimum include the

following:

e Procedures for controlling activities related to inspection, testing and documentation,
including those of contractors, suppliers and laboratories, as necessary.

e Control, verification and acceptance testing procedures for each specific test, to
include the test name, test equipment to be utilized, specification section and
paragraph requiring test, feature of work to be tested, test frequency, and person
responsible for each test.

e Procedures for tracking inspections, verification, and acceptance tests including
documentation.

e Procedures for tracking construction deficiencies for identification through
acceptable corrective action. These procedures shall establish verification that

identified deficiencies have been corrected.

The contractor is required to maintain, as the work is performed, sufficient records to
furnish documentary evidence that QA/QC testing has been performed in accordance with the
approved CQCP. The records will include the results of reviews, inspections, tests, and audits as
well as the procedures, equipment used, date, the name of the inspector, results, inspections, and
corrective measures. These records will be maintained in an identifiable, meaningful, and
organized manner and be submitted (via the Construction Manager) to National Grid and/or the
Engineer for review as they become available. Records will also be stored on-site and be readily

retrievable.

5.13 Construction Schedule and Sequencing

Construction phases, approximate durations, and approximate start/finish dates for the

IRM are identified below. The contractor’s schedule will be provided separately for NYSDEC

review.

Approximate Approximate Approximate

Activity Duration ppStart ppFinish
(Weeks)

100% Design Submittal 12 December 2014 June 2015
Construction Bidding 6 July 2015 August 2015
Review Bids and Award Construction Contract 16 August 2015 September 2015
URS CORPORATION 5-10
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Project Hazard Analysis 8 September 2015 October 2015

Preparation & Approval Submittals 8 September 2015 October 2015
Contractor Mobilization 4 October 2015 November 2015
ISS, Excavation, Backfill, Restoration 70 November 2015 March 2017
Contractor Demobilization 4 March 2017 April 2017
Construction Completion Report 12 April 2017 June 2017

5.14 Institutional Controls

Due to the nature/composition of the soil and fill that will be left in place, Institutional
Controls (ICs) will likely be required to restrict activities on the Site after the remediation has

been completed. The ICs may include any or a combination of the following:

e Site Management Plan;
e An environmental easement pursuant to Title 36, Article 71 of the New York State
Environmental Conservation Law; or
The environmental easement, if necessary, will impose land use limitations or
requirements that may be needed to protect current or future users from environmental
contamination. Requirements and limitations may include restrictions on property uses, controls
for certain site uses such as construction of basements or trenches, and/or operation or

maintenance of engineering controls and reporting.

5.15 Construction Completion Report

A Construction Completion Report will be prepared at the conclusion to the remediation
to document all remedial actions that have been undertaken at the Site. The report will be
prepared in accordance with the DER-10, Technical Guidance for Site Investigation and
Remediation (NYSDEC, 2010).
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Summary of Analytical Data for WW-MW-05

Table 4-1

Parameter Parameter Class Units Concentration
Benzene \ele ug/L 9,200
Toluene \ele ug/L 13,000

Ethylbenzene \ele ug/L 2,700
Xylene, total \ele ug/L 6,200
Styrene \ele ug/L 2,600
Acenaphthalene SvoC pg/L 270
Fluorene SvoC pg/L 37
2-Methylnphthalene SvoC pg/L 720
Naphtahlene SvVoC ug/L 6,600
4-Metylphenol SvVoC pg/L 34
2-Methylphenol SvocC pg/L 34
Beta-BHC Pesticide pg/L 0.140

Delta-BHC Pesticide pg/L 0.057

Endosufan | Pesticide pg/L 0.052

Aluminum Metal mg/L 0.105

Barium Metal mg/L 0.250
Calcium Metal mg/L 56.2
Chromium Metal mg/L 0.001

Cobalt Metal mg/L 0.005
Copper Metal mg/L 0.007
Iron Metal mg/L 2.84
Magnesium Metal mg/L 10.8
Manganese Metal mg/L 0.566
Nickel Metal mg/L 0.033

Potassium Metal mg/L 45.3
Sodium Metal mg/L 779

Vanadium Metal mg/L 0.005

Zinc Metal mg/L 0.008
Cyanide, total Other ug/L 94.7




Limitations For Effluent To Sanitary Or Combined Sewers

Table 4-2

Parameter:l Daily Limit Units Sample Type Monthly Limit
Non-polar material2 50 mg/| Instantaneous -
pH 5-12 SU’s Instantaneous ---
Temperature <150 Degree F Instantaneous -
Flash Point > 140 Degree F Instantaneous -
Cadmium 2 mg/| Instantaneous -
0.69 me/| Composite -
Chromium (VI) 5 mg/| Instantaneous -
Copper 5 mg/| Instantaneous -
Lead 2 mg/| Instantaneous -
Mercury 0.05 mg/| Instantaneous -
Nickel 3 mg/| Instantaneous -
Zinc 5 mg/| Instantaneous -
Benzene 134 ppb Instantaneous 57
Carbontetrachloride - --- Composite -
Chloroform Composite
1,4 Dichlorobenzene Composite
Ethylbenzene 380 ppb Instantaneous 142
MTBE (Methyl-Tert- Butyl-Ether) 50 ppb Instantaneous
Naphthalene 47 ppb Composite 19
Phenol Composite
Tetrachloroethylene 20 ppb Instantaneous -
Toluene 74 ppb Instantaneous 28
1,2,4-Trichlorobenzene Composite
1,1,1-Trichloroethane Composite
Xylenes (Total) 74 ppb Instantaneous 28
PCBs (Total)3 1 ppb Composite -
Total Suspended Solids (TSS) 350 mg/| Instantaneous
CBOD5 Composite
Chloride5 --- --- Instantaneous ---
Total Nitrogen5 - -—- Composite -
Total Solids5 Instantaneous

All handling and preservation of collected samples and laboratory analyses of samples shall be performed in accordance with 40 C.F.R. pt. 136.
If 40 C.F.R. pt. 136 does not cover the pollutant in question, the handling, preservation, and analysis must be performed in accordance with
the latest edition of “Standard Methods for the Examination of Water and Wastewater.” All analyses shall be performed using a detection
level less than the lowest applicable regulatory discharge limit. If a parameter does not have a limit, then the detection level is defined as the
least of the Practical Quantitation Limits identified in NYSDEC’s Analytical Detectability and Quantitation Guidelines for Selected
Environmental Parameters, December 1988.

Analysis for non-polar materials must be done by EPA method 1664 Rev. A. Non-Polar Material shall mean that portion of the oil and grease
that is not eliminated from a solution containing N-Hexane, or any other extraction solvent the EPA shall prescribe, by silica gel absorption.
Analysis for PCBs is required if both conditions listed below are met:

1) if proposed discharge > 10,000 gpd;

2) if duration of a discharge > 10 days.

Analysis for PCBs must be done by EPA method 608 with MDL=<65 ppt. PCB’s (total) is the sum of PCB-1242 (Arochlor 1242), PCB-1254
(Arochlor 1254), PCB-1221 (Arochlor 1221), PCB-1232 (Arochlor 1232), PCB-1248 (Arochlor 1248), PCB-1260 (Arochlor 1260) and PCB-1016
(Arochlor 1016).

For discharge > 10,000 gpd, the TSS limit is 350 mg/I. For discharge < 10,000 gpd, the limit is determined on a case by case basis.

Analysis for Carbonaceous Biochemical Oxygen Demand (CBOD), Chloride, Total Solids and Total Nitrogen are required if proposed discharge
10,000 gpd. Total Nitrogen = Total Kjeldahl Nitrogen (TKN) + Nitrite (NO2) + Nitrate (NO3).
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LINK FENCE

PROPOSED SHALLOW EXCAVATION AREAS
TO BE SLOPED AT 1V:1.5H AND/OR
BENCHED OR AS OTHERWISE SHOWN ON
THESE DRAWINGS

. E . /,f'*iP!—‘Per\?iTE R.0W.
& -
S, N
| i ‘ | q l-
~ . - | |
—PROPOSED LIMITS OF EXCAVATION ALONG N. |
12TH STREET IS LOCATED AS SHOWN DUE TO
UNDERGROUND ELECTRIC ALONG SIDEWALK 5
|
| -
|
| R

RELIEF HOLDER

SHALLOW

EXCAVATION - LABORATORY

=
CONCRETE

~PROPOSED HOLDER
EXCAVATION AREA

HOLDER NO. 3

|
/ WITH SUPPORT OF PROPOSED N T .
| EXCAVATION (DEEP / ISS BUCKET \ |\ | — ===
f***—**”**'*q‘ J EXCAVATION AREA) MIX AREA \ ‘ ‘ - !
HOLDER NO. 2 | S
HOLDER NO. 1 ‘ ‘
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APPROXIMATE LOCATION OF FORMER MGP STRUCTURE

PROPOSED DEEP (HOLDER) EXCAVATION AREA

PROPOSED SHALLOW EXCAVATION AREA

PROPOSED IN—SITU SOLIDIFICATION (ISS)
BUCKET MIXING AREA

BUFFER ZONE (NO EXCAVATION PERMITTED)

- AREAS TO BE SLOPED AND/OR BENCHED

EXISTING RECOVERY WELL LOCATION

SUGGESTED GENERAL CONSTRUCTION SEQUENCE (SEE NOTE 1, THIS SHEET)
1. CONTRACTOR MOBILIZATION:

a. ESTABUSHMENT OF SUPPORT AREAS (E.G., FIELD OFFICE TRAILERS, MATERIAL STAGING AND EQUIPMENT LAYDOWN
AREAS).

b. INSTALLATION OF TEMPORARY CONSTRUCTION FENCES, TRAFFIC CONTROL MEASURES, AND EROSION/SEDIMENT
CONTROL MEASURES ON THE SITE.

c. INSTALLATION OF WATER PRETREATMENT SYSTEM.

d. ERECTION OF CONTAMINATED SOILS STAGING TCB (SEE DWG-6 FOR LOCATION).
2. DECOMMISSIONING OF MONITORING WELLS AND PIEZOMETERS.
3. INITIATION OF INSTALLATION OF SOE WALL AND SHEET PILE EXCAVATION SUPPORT SYSTEM.
4. HOLDER NO. 2 AREA:

a. ERECTION OF THE LARGE TCB OVER HOLDER NO. 2 AREA, INCLUDING VMS SET-UP.

b. EXCAVATION AND IN—SITU SOLIDIFICATION VIA BUCKET MIXING WITHIN HOLDER NO. 2 AND DEWATER AS
REQUIRED/SPECIFIED.  STOCKPILE SOILS EXCAVATED PRIOR TO ISS.

c. REPLACE STOCKPILED SOIL AS TEMPORARY BACKFILL OVER SOLIDIFIED HOLDER NO. 2.
5. DEEP EXCAVATION PREPARATION:
a. COMPLETION OF INSTALLATION OF SOE WALL AND SHEET PILE EXCAVATION SUPPORT SYSTEM.
b. OFF—SITE DISPOSAL OF MATERIAL FROM CONSTRUCTION OF SOE WALL.
c. MOVEMENT AND EXTENSION OF THE LARGE TCB OVER THE DEEP EXCAVATION AREA.
6.  INSTALLATION OF DEWATERING SYSTEM FOR THE DEEP EXCAVATION AREA.

7.  DEEP EXCAVATION:

PURIFYING | ConL B ‘ a. EXCAVATION AND DISPOSAL OF SOILS AND FORMER STRUCTURES FROM THE DEEP EXCAVATION AREA,
No. 2 & | | INCLUDING THE HOLDER NO. 1 AND THE RELIEF HOLDER FOOTPRINTS AND DISPOSE OFF—SITE.
|
b. AS EXCAVATION PROGRESSES, DEWATER AND INSTALL TIE BACK ANCHORS OR INTERNAL BRACING. REFER TO
\ \ DWG—10 OR DWG—14 FOR RECOMMENDED CONSTRUCTION PROCEDURE FOR INSTALLING THE TIE BACK AND
- “ 4 RAKER ALTERNATIVE OR THE INTERNAL BRACING ALTERNATIVE, RESPECTIVELY.
|
- c. UPON COMPLETION OF DEEP EXCAVATION, INITIATION OF BACKFILLING USING ALL STOCKPILED SOIL SUITABLE
- T NRWOT \. . . FOR REUSE FOLLOWED BY IMPORTED FILL TO AN ELEVATION NO MORE THAN 17 FEET BELOW THE TOP OF THE
N —APPROXMATE R.O.W. PROPOSED FINAL RESTORATION GRADE.
PROPOSED d. REMOVAL OF THE LARGE TCB FROM THE DEEP EXCAVATION AREA.
i 11TH SHALLOW
o EXCAVATION AREA 8. SHALLOW EXCAVATION:
e s\ a. SHALLOW EXCAVATION OF REMAINING AREAS OF THE SITE, EXCLUDING 55—FOOT STRIP OF NO EXCAVATION ON
‘ THE WEST SIDE OF THE SITE. SOIL UNSUITABLE FOR REUSE SENT OFF—SITE FOR DISPOSAL, AND REMAINING
\ SOIL STOCKPILED ON—-SITE FOR REUSE AS BACKFILL OR USED DIRECTLY AS BACKFILL IN THE DEEP EXCAVATION
< ‘ AREA. UPPER PORTIONS OF THE SOE WALL REMOVED.
9. FINAL BACKFILL AND DEMOBILIZATION:
EXCAVATION LAYOUT
COORDINATE TABLE a. COMPLETION OF BACKFILLING OF DEEP EXCAVATION AREA WITH ON—SITE DERIVED MATERIAL.
1.D. DESCRIPTION NORTHING EASTING b. BACKFILLING SHALLOW EXCAVATED AREAS AND THE TOP FIVE FEET OF THE DEEP EXCAVATION AREA WITH
1 | N.E. COR. SHALLOW EXCAVATION | 688,994.61 | 641,820.72 IMPORTED FILL MEETING RESTRICTED RESIDENTIAL STANDARDS.
2 | SE COR SHALLOW EXCAVATION | 688,902.02 | 641,935.25 DEMOBILIZATION OF THE DEWATERING AND WATER PRETREATMENT SYSTEMS.
3 | 'SW. COR. SHALLOW EXCAVATION | 688,746.99 | 641,808.57 ° .
4 |N.W. COR. SHALLOW EXCAVATION | 688,838.11 | 641,695.63 ) d. TOPSOIL PLACEMENT AND SEEDING.
5 | N.E COR. DEEP EXCAVATION | 688,903.29 | 641,936.29
1. ACTUAL CONSTRUCTION SEQUENCING AND SCHEDULING SHALL REQUIRE NATIONAL GRID APPROVAL AND BE e. INSTALL FENCE AND GATES.
6 | SE COR. DEEP EXCAVATION | 688,834.55 | 642,020.94 COORDINATED WITH TIME ALLOWANCES REQUIRED BY ALL UTILITIES FOR THER REQUIRED PROTECTION MEASURES,
7 | SW. COR. DEEP EXCAVATION | 688,680.14 | 641,889.59 NOTIFICATIONS, REVIEW AND APPROVALS. THE SEQUENCE SHOWN ON THIS DRAWING DOES NOT DEMONSTRATE ALL f REMOVE EROSION/SEDIMENT CONTROLS AND COMMUNITY AIR MONITORING SYSTEM
OF THE REQUIREMENTS TO PERFORM THE WORK. THE SEQUENCE SHOWN ON THIS DRAWING MAY BE MODIFIED BY : :
8 | NW. COR. DEEP EXCAVATION | 688,746.72 | 641,808.35 THE CONTRACTOR, SUBJECT TO PRIOR APPROVAL BY THE CONSTRUCTION MANAGER.
9 {NE COR. SHALLOW EXCAVATION | 688,633.47 | 642,020.03 2. FOR EXCAVATION REQUIREMENTS, INCLUDING DUST AND ODOR CONTROL, DURING EXCAVATIONS, REFER TO
10 | SE. COR. SHALLOW EXCAVATION | 688,772.54 | 642,095.40 SPECIFICATION SECTION 02230. REFER TO SPECIFICATION SECTION 01056 FOR NOISE/VIBRATION REQUIREMENTS
11 | S.W. COR. SHALLOW EXCAVATION | 688,616.99 | 641,969.70 DURING EXCAVATIONS.
12 | NW. COR. SHALLOW EXCAVATION | 688,681.02 | 641.890.33 3. FOR EXAMPLE LAYOUT OF TEMPORARY FACILITIES, REFER TO DWG—6. 300 o 300
[ e ——
SCALE IN FEET
WARNING 1 ANZ JAS_ 7/20/15] REVISED COORDINATES & DRAWN LIMITS OF SHALLOW EXCAVATION -
IT IS A VIOLATION OF SECTION 7208, DESIGNED BY: _AJZ " *
e T 2| URS Co po ration
L tr o o B eo o Nationa g ri 50 KENT AVENUE PROPERTY PLANNED IRM ACTIVITIES
ég%@&:&gEﬂg&g&«g%{‘c}?‘g ZSB7 Vf\f/elst C’i‘enesse Slzrfigoszuiztg Ej1700 HOLDER AREA
i e N Wty | pe— CHECKED BY: MG (716)856-5636 - (716)556.2545 fax ONE METROTECH CENTER BROOKLYN, KINGS COUNTY, NEW YORK
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SECTION 02370.
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HOLDER NO.

BROOKLYN UNION G,

3

WILLIAMSBURG

BRAN

ﬂ‘CE AS TEMPORARY CONSTRUCTION

4. TEMPORARY CONTAINMENT BUILDING TO BE

L__1

% NRW-13

APPROXIMATE LOCATION OF FORMER MGP STRUCTURE

EXISTING RECOVERY WELL LOCATION

PROPOSED TEMPORARY FENCE WITH VISUAL BARRIER
EXISTING FENCE AS TEMPORARY FENCE WITH VISUAL BARRIER

PROPOSED TEMPORARY DEWATERING STRUCTURE

PROPOSED DEEP (HOLDER) EXCAVATION AREA

STRAW BALES

NOTES:

EXISTING TOPOGRAPHY WAS OBTAINED FROM DRAWING DATED AUGUST 2013, PREPARED BY YEC,
"WILLIAMSBURG WORKS FORMER MGP SITE.”

INC., ENTITLED

2. AREA INSIDE THE TEMPORARY CONTAINMENT BUILDING(S) CAN BE USED AS TEMPORARY STOCKPILE AREAS

DEPENDANT ON EXCAVATION SEQUENCING AND AS APPROVED BY CONSTRUCTION MANAGER.

3. THE CURRENT PROPOSED SUPPORT OF EXCAVATION HAS BEEN DETERMINED CAPABLE OF WITHSTANDING SURCHARGES FROM

THE LAYOUT AS SHOWN. IF THE CONTRACTOR PROPOSES AN ALTERNATE FACILITIES LAYOUT, THE CONTRACTOR SHALL
SUBMIT TO ENGINEER A DESCRIPTION AND DRAWING OF THE PROPOSED ALTERNATE FACILITIES LAYOUT FOR
DETERMINATION OF SUPPORT OF EXCAVATION COMPATIBILITY WITH THE SURCHARGE FROM THAT ALTERNATE
FACILITIES LAYOUT.

INSTALLED OVER HOLDER NO. 2 FOR IN—SITU SOLIDIFICATION
ACTIVITIES.  TEMPORARY CONTAINMENT BUILDING TO BE MOVED ONE TIME TO HOLDER NO. 1 AFTER COMPLETION
OF ISS WORK AND AN EXTENSION OF THE TCB OVER RELIEF HOLDER TO BE CONSTRUCTED.

5. AREA DESIGNATED AS "ON-SITE BACKFILL STOCKPILE AREA" SHALL BE STRIPPED OF EXISTING CONCRETE AND

ASPHALT TO ONE FOOT BELOW EXISTING GRADE. AREA SHALL BE GRADED TO PROMOTE ON-SITE STORM WATER
DRAINAGE TO A SUMP FOR PUMPING TO THE WATER TREATMENT SYSTEM. PRECIPITATION THAT ACCUMULATES
DURING LARGE STORM EVENTS BEYOND THE CAPACITY OF THE WATER PRE-TREATMENT PLANT SHALL BE
ALLOWED TO OVERFLOW INTO THE DEEP EXCAVATION.  CONTRACTOR SHALL PROVIDE A BERM AROUND THE
STOCKPILE TO THE EXTENT NECESSARY TO DIRECT WATER FROM LARGE STORM EVENTS TO THE DEEP

EXCAVATION ONLY.
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| STORY MASONRY
BUILDING

LEGEND
NW NORTHWEST
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PROPOSED SHALLOW EXCAVATION AREA

| =— ' =— = . — PROPOSED BUFFER ZONE
APPROXIMATE LIMITS (INSIDE) OF HOLDI
AND FOUNDATION

BUCKET MIXING AREA

PROPOSED DEEP (HOLDER) EXCAVATION AREA

ER WALLS

PROPOSED IN—SITU SOLIDIFICATION (ISS)

PROPOSED LIMITS OF EXCAVATION (SECTION VIEW ONLY)

NOTES:

1. THE TYPES, LOCATIONS, SIZES AND/OR DEPTHS OF EXISTING UNDERGROUND UTILITIES

AS SHOWN ON THESE DRAWINGS WERE OBTAINED FROM VARIOUS SOURCES AND SHALL

BE CONSIDERED THE BEST AVAILABLE INFORMATION WITH COMPLETENESS AND
ACCURACY UNKNOWN. THE CONTRACTOR IS CAUTIONED THAT ONLY EXCAVATION WILL
REVEAL THE ACTUAL TYPES, EXTENT, SIZES, LOCATIONS, AND DEPTHS OF SUCH
UNDERGROUND UTILITIES. OTHER BURIED OBJECTS OR UTILITIES MAY BE ENCOUNTERED

BUT WHICH ARE NOT SHOWN ON THESE DRAWINGS.

2. SHALLOW EXCAVATION DEPTH SHOWN AS FIVE (5) FEET. IF GROUNDWATER
ENCOUNTERED ABOVE 5—FOOT DEPTH, TERMINATE EXCAVATION AT GROUNDWATER DEPTH.

3. SHALLOW EXCAVATION TO EXTEND TO SEVEN (7) FEET IN HOLDER NO. 2 TO FACILITATE

ISS.

DEWATERING MAY BE REQUIRED.
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SCALE IN FEET 4. HAZARDOUS MATERIALS AT THE ELEVATIONS SHOWN SHALL BE SEGREGATED AND
MANAGED IN ACCORDANCE WITH SPECIFICATION SECTION 02110 — WASTE MANAGEMENT
AND HANDLING OF CONTAMINATED MATERIAL.
5. MECHANICAL EXCAVATION SHALL NOT BE PERFORMED WITHIN TOLERANCE ZONES OF
ACTIVE UTILITIES AS DEFINED BY OSHA AND THE UTILITY OWNER AND/OR MARKED OUT
DURING THE UTILITY SURVEY. CONTRACTOR SHALL USE ONLY THOSE EXCAVATION
TECHNIQUES (HAND EXCAVATION AND VACUUM) ALLOWED BY THE UTILITY WITHIN THE
TOLERANCE ZONE.
30 30
L S{[ PROPERTY LINE — —EXISTING CHAINLINK FENCE
SUPPORT OF EXCAVATION WALL SHALL BE REMOVED TO ELEVATION AS SHOWN ON EXSTNG APPROXIMATE | (TO BE REMOVED)
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AS SHOWN ON THESE DRAWINGS WERE OBTAINED FROM VARIOUS SOURCES AND SHALL
/ BE CONSIDERED THE BEST AVAILABLE INFORMATION WITH COMPLETENESS AND
/ ACCURACY UNKNOWN. THE CONTRACTOR IS CAUTIONED THAT ONLY EXCAVATION WILL
YIE REVEAL THE ACTUAL TYPES, EXTENT, SIZES, LOCATIONS, AND DEPTHS OF SUCH
g UNDERGROUND UTILITIES. OTHER BURIED OBJECTS OR UTILITIES MAY BE ENCOUNTERED
BUT WHICH ARE NOT SHOWN ON THESE DRAWINGS.
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2. SHALLOW EXCAVATION DEPTH SHOWN AS FIVE (5) FEET. IF GROUNDWATER
ENCOUNTERED ABOVE 5—FOOT DEPTH, TERMINATE EXCAVATION AT GROUNDWATER DEPTH.

3. SHALLOW EXCAVATION TO EXTEND TO SEVEN (7) FEET IN HOLDER NO. 2 TO FACILITATE
ISS. DEWATERING MAY BE REQUIRED.

R CONGRETE BLOCK BULOING | st 4. MECHANICAL EXCAVATION SHALL NOT BE PERFORMED WITHIN TOLERANCE ZONES OF
Al ACTIVE UTILITIES AS DEFINED BY OSHA AND THE UTILITY OWNER AND/OR MARKED OUT
PLAN DURING THE UTILITY SURVEY. CONTRACTOR SHALL USE ONLY THOSE EXCAVATION
FLAN TECHNIQUES (HAND EXCAVATION AND VACUUM) ALLOWED BY THE UTILITY WITHIN THE
, , TOLERANCE ZONE.
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SUPPORT OF EXCAVATION WALL SHALL BE REMOVED DOWN TO ELEVATION AS SHOWN ON
DWG—22. AN ADDITIONAL 1° WIDE SLOT SHALL BE CUT INTO THE SOE WALL EVERY 30’

TO A DEPTH OF 7’

BELOW FINAL GRADE. (TYP.)

EXCAVATE TO LIMITS OF
EXISTING FENCELINE FOR
TOPSOIL _PLACEMENT (TYP.)

30
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- e

TIEBACKS TO BE

g~ ADJUSTED TO AVOID
| WELLS (TYP.
= )

N

s = 30 FEET BGS
(MN)
DOUBLE. CHANNEL

—1/2-WALER G12X30 ON
| LBXBX% WALE SEAT
(P)

RELIEF HOLDER

n—, Za T T

BOTTOM OF EXCAVATION

% 1 RAKER WigX90
\ (nP.)

STEEL-SHEET PILE WALL

LINKNFEN

PZ=35 EMBEDDED WITHIN
_ CEMENT-BENTONITE TRENCH
/e

75't

™

HOLDER NO.1

Il PIPES———=2

FUEL

NCRETE

13 FENCE [ 6
A TIEBACKS T0 BE —="
I ADUUSTED T0 AVOD Njie
WELLS (P) oGl
o
NCRETE

—2-78" BRI

SEWER LINE

S APPROXMATE R.O.W.

1.

o oo~ U

~

. WELDING SHALL BE PERFORMED

GENERAL NOTES:

EXISTING TOPOGRAPHY WAS OBTAINED FROM DRAWING DATED APRIL 30, 2013 AND JUNE 5,
2013, PREPARED BY YEC, INC., ENTITLED "WILLIAMSBURG WORKS FORMER MGP SITE.”

ALL WORK TO BE PERFORMED IN ACCORDANCE WITH REQUIREMENTS OF NEW YORK CITY
BUILDING CODE. CONTRACTOR SHALL GIVE REQUIRED NOTICE TO THE NEW YORK CITY
DEPARTMENT OF BUILDINGS 24 TO 48 HOURS PRIOR TO COMMENCEMENT OF WORK.
COORDINATE THESE PLANS WITH OTHER DRAWINGS FOR THE PROPOSED EXCAVATION.

ALL ELEVATIONS SHOWN REFER TO NORTH AMERICAN VERTICAL DATUM 1988 (NAVD 88).
CONTRACTOR SHALL FIELD VERIFY ALL DIMENSIONS.

CONTRACTOR SHALL VERIFY THE PRESENCE OF EXISTING STRUCTURES, UTILITIES AND
COORDINATE ALL DIMENSIONS AND CHECK FOR CLEARANCES PRIOR TO START OF WORK.

CONTRACTOR SHALL OBTAIN ALL NECESSARY PERMITS.

CONTRACTOR SHALL BE RESPONSIBLE FOR SITE SAFETY AND PROVIDE A SAFETY PLAN
CONFORMING TO OSHA STANDARDS.

SUPPORT OF EXCAVATION, INCLUDING SHEETING, SHORING AND BRACING, ARE SUBJECT TO
SPECIAL INSPECTION AS PER THE NEW YORK CITY BUILDING CODE.

. A 250 PSF UNIFORM VERTICAL SURCHARGE HAS BEEN ASSUMED. IF CONTRACTOR PLANS TO

EXCEED THIS SURCHARGE, CONTRACTOR SHALL PROVIDE PROPOSED SURCHARGE VALUE SO
THAT THE DESIGN CAN BE MODIFIED, AS NECESSARY.

IN  ACCORDANCE WITH THE REQUIREMENTS OF THE
AMERICAN  SOCIETY FOR WELDING IN BUILDING CONSTRUCTION AWS D1.1-88. WELDING

ELECTRODES TO BE E7018.

SUPPORT OF EXCAVATION SYSTEM RECOMMENDED CONSTRUCTION PROCEDURE:

1.
2.
3.
4.
5.
6.
7.
8.
9.

EXCAVATE TO TWO FEET BELOW THE ELEVATION OF THE UPPER LEVEL TIEBACKS.
INSTALL UPPER LEVEL TIEBACKS AND PERFORM TIEBACK LOAD TESTING.

MAINTAIN TEMPORARY EARTHEN BERM AS EXCAVATION PROCEEDS AT RAKER LOCATION.
CONSTRUCT CONCRETE FOOTBLOCK AND INSTALL UPPER LEVEL RAKERS.

EXCAVATE TO TWO FEET BELOW THE ELEVATION OF THE LOWER LEVEL TIEBACKS.
INSTALL LOWER LEVEL TIEBACKS AND PERFORM TIEBACK LOAD TESTING.

ALONG THE RAKER AREA, EXCAVATE THE TEMPORARY EARTHEN BERM TO EL.—11 FT.
INSTALL LOWER LEVEL RAKERS.

COMPLETE EXCAVATION.

LEGEND

J ./ \_

STEEL SHEET PILES INSIDE CEMENT—BENTONITE WALL

CONCRETE B BUILDING .
- APPROXIMATE R.O.W. e o,
n — CROSS—SECTION
PLA 20 0 20
SCALE: 17220 SCALE IN FEET
T o or secton Za pscnee o o [ ATIRS Corporaﬂon ' * SUPPORT OF EXCAVATION
A O S . nationa | g r Id 50 KENT AVENUE PROPERTY PLAN AND NOTES -
égﬁiggzggéé\‘&gg%{E%é}jNEHE‘;? 257 West Genesge Sreet, Suite 400 HOLDER AREA TIEBACK ALTERNATIVE
SRt AR [ [ e [P oxre pp—— CHECKED BY: MG (716)856-3636. - (716)656.2545 fax ONE METROTECH CENTER BROOKLYN, KINGS COUNTY, NEW YORK
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STEEL SHEET PILE
PZ-35, GRADE 50
EMBEDDED IN
CEMENT—BENTONITE
WALL

EXISTING HOLDER
TO BE DEMOLISHED

EL+1

LOWER TIEBACK

PROPOSED BOTTOM

OF EXCAVATION

EL -20'

._/
EL -38

SECTION ALONG

12TH STREET

™

DWG-11

SCALE: 1" = &

EXISTING GRADE
/R 410t
N WA
. INACTVE GAS
195 +
INACTVE
BETRE — 2 6
INACTME GAS ol
/ ELECTI:CX ~O  aepHone
UPPER TIEBACK

UPPER TIEBACK:
DESIGN LOAD 110 K
TEST LOAD 138 K
LOCK OFF LOAD 85 K

EXISTING 2-78"
BRICK SEWER
INVERT EL.-4.5

LOWER TIEBACK:
DESIGN LOAD 110 K
TEST LOAD 138 K
LOCK OFF LOAD 85 K

STEEL SHEET PILE

EXISTING GRADE
/ EL +10't

PZ-35, GRADE 50
EMBEDDED IN
CEMENT-BENTONITE

IR NN AN

WALL

EXISTING HOLDER
TO BE DEMOUSHED

285 + !

6AS —/O FD COMMUNICATION —/D
CABLE

UPPER TIEBACK
EL+1"

UPPER TIEBACK:
DESIGN LOAD 110 K
TEST LOAD 138 K
LOCK OFF LOAD 85 K

LOWER TIEBACK
EL -9’

LOWER TIEBACK:
DESIGN LOAD 110 K
TEST LOAD 138 K

2 Z

PROPOSED BOTTOM

LOCK OFF LOAD 85 K

OF EXCAVATION
EL -20'

9 /
EL. -38

m SECTION ALONG 11TH STREET

DWG-11

SCALE: 17 = 4

NOTES:

1.

THE TYPES, LOCATIONS, SIZES AND/OR DEPTHS OF EXISTING UNDERGROUND UTILITIES
AS SHOWN ON THESE DRAWINGS WERE OBTAINED FROM VARIOUS SOURCES AND SHALL
BE CONSIDERED THE BEST AVAILABLE INFORMATION ~ WITH COMPLETENESS AND
ACCURACY UNKNOWN. THE CONTRACTOR IS CAUTIONED THAT ONLY EXCAVATION WILL
REVEAL THE ACTUAL TYPES, EXTENT, SIZES, LOCATIONS, AND DEPTHS OF SUCH
UNDERGROUND UTILITIES. OTHER BURIED OBJECTS OR UTILITIES MAY BE ENCOUNTERED
BUT WHICH ARE NOT SHOWN ON THESE DRAWINGS.

ANY EXISTING STRUCTURAL SUPPORT OF UTILITIES NOT KNOWN.

WARNING

IT IS A VIOLATION OF SECTION 7209,
SUBDIVISION 2, OF THE NEW YORK
STATE EDUCATION LAW FOR ANY
PERSON OTHER THAN WHOSE SEAL
APPEARS ON THIS DRAWING, TO
ALTER IN ANY WAY AN ITEM ON
THIS DRAWING. IF AN ITEM IS
ALTERED, THE ALTERING ENGINEER
SHALL AFFIX TO TO THE ITEM HIS
SEAL AND THE NOTATION "ALTERED
BY" FOLLOWED BY HIS SIGNATURE
AND THE DATE OF SUCH ALTERATION,
AND A SPECIFIC DESCRIPTION OF
THE ALTERATION

DRAWN BY:

MADE | APPROVED
NO. BY BY DATE

DESCRIPTION

REVISIONS

DESIGNED BY: DL

CHECKED BY: MG

PROJ. MGR. JAS

URS Corporation

New York
257 West Genesee Street, Suite 400
Buffalo, New York 14202-2657
(716)856-5636 - (716)856-2545 fax

JOB NO. 11176638

nationalgrid

ONE METROTECH CENTER
BROOKLYN, NEW YORK 11201

BROOKLYN, KINGS COUNTY, NEW YORK

SUPPORT OF EXCAVATION
SECTIONS -
TIEBACK ALTERNATIVE

50 KENT AVENUE PROPERTY
HOLDER AREA

Scale: AS SHOWN [Date: JUNE 2015

DWG-11
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15" (MIN.)
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EXISTING GRADE
{ EL +10'¢
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PZ-35, GRADE 50 S
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EL+
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FOOTBLOCK |
|
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g \é
= SECTION -
DWG—12 X ,
SCALE: 17 = 4
CONTACT SURFACE DOUBLE CHANNEL m
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10+
STEEL SHEET PILE ——
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WALL
SECTION
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DWG-12 N T S
WARNING -
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STATE EDUCATION LAW FOR ANY
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ANCHOR BEARING PLATE
(8" X 8" X 1.75%)

DOUBLE C12 X 30 WALER

TITAN HOLLOW BAR
73/53, GRADE 75

STEEL SHEET /

PILE PZ-35
NON-SHRINK GROUT:
(4000 PSI MIN)
“DESIGN LOAD=110 K
+TEST LOAD=138 K
+LOCK OFF LOAD=85 K
TIER 2:
«DESIGN LOAD=110 K
+TEST LOAD=138 K
+LOCK OFF LOAD=85 K
/(_;\ TYPICAL TIEBACK DETAIL
1
DWG-13
N.T.S.
[
KICK PLATE AT PILE ‘ l

LOCATIONS (TYP)

P
16"X22"X%" STEEL PLATE

\

STEEL SHEET PILE
(SEE PLAN)

RAKER
(SEE PLA)

1/2" SPLICE
PLATE

[>— WALER
(SEE PLAN) WALER W14x99

(Tvp)

TYP

/ﬁ\ TOP VIEW OF RAKER WALER—CONNECTION

TIEBACK TESTING PROCEDURES:

1. TIEBACK ANCHORS SHALL BE INSTALLED BY ROTARY METHODS AND CONSIST OF A
GROUTED ANCHOR ZONE, GROUTED FREE LENGTH (ANCHOR PREVENTED FROM
BONDING WITH GROUT OR SOIL) AND AN ANCHOR HEAD ASSEMBLY. INSTALLATION
PROCEDURES SHALL BE USED TO PREVENT THE LOSS OF OVERBURDEN MATERIALS
DUE TO EROSION OR JETTING. TIEBACK ANCHORS SHALL CONTAIN SPACERS,
WHICH WILL CENTRALLY LOCATE THE ANCHOR WITHIN THE DRILLED HOLE.

2. ALLOW ANCHORS TO CURE FOR A MINIMUM OF 72 HOURS BEFORE LOAD TESTING.
GROUT SHALL CURE TO AT LEAST 3,000 PSI BEFORE TESTING.

3. PROOF TEST ALL TIEBACKS, PRIOR TO CONTINUING FURTHER EXCAVATIONS.
PROOF TESTING SHALL CONSIST OF RECORDING MOVEMENTS FOR THE FOLLOWING
LOAD INCREMENTS: 0.25DL, 0.50DL, 0.75DL, 1.00DL, AND 1.25DL. THE
MAXIMUM LOAD WILL BE HELD FOR TEN MINUTES AND THE TOTAL MOVEMENT
RECORDED. IF THE TOTAL MOVEMENT MEASURED BETWEEN ONE (1) MINUTE AND
TEN (10) MINUTES EXCEEDS 0.04 INCHES, HOLD THE LOAD FOR AN ADDITIONAL
50 MINUTES AND TAKE MOVEMENT READINGS AT 15, 20, 30, 40, 50 AND 60
MINUTES. THE LOCK—-OFF LOAD SHALL BE 75% OF THE DESIGN LOAD.

4. PROOF TEST ACCEPTANCE CRITERIA:

A. A 10 MINUTE PROOF TEST SHALL BE ACCEPTABLE IF:

e THE GROUND ANCHOR DEVELOPS MAXIMUM REQUIRED LOAD DURING
TESTING.

e THE GROUND ANCHOR RESISTS THE MAXIMUM TEST LOAD WITH LESS THAN
0.04 INCHES OF MOVEMENT BETWEEN ONE (1) MINUTE AND TEN (10)
MINUTES.

e TOTAL MOVEMENT AT THE MAXIMUM TEST LOAD EXCEEDS 80 PERCENT OF
THE THEORETICAL ELASTIC ELONGATION OF THE UNBONDED LENGTH.

s3]
>

60 MINUTE PROOF TEST SHALL BE ACCEPTABLE IF:

THE GROUND ANCHOR DEVELOPS MAXIMUM REQUIRED LOAD DURING
TESTING.

e GROUND ANCHOR RESISTS THE MAXIMUM TEST LOAD WITH A CREEP RATE
THAT DOES NOT EXCEED 0.08 INCHES OF MOVEMENT BETWEEN ONE (1)
MINUTE AND SIXTY (80) MINUTE.

KICK PLATE CUT FROM SAME
SIZE AS RAKER AT PILE
LOCATION (TYP)

T~ STEEL SHEET PILE
(SEE PLAN)
RAKER

(SEE PLAN)

m SIDE VIEW OF RAKER-WALER CONNECTION DETAIL

W N.T.S.

Tvp Y12

/T WALER (SEE PLAN)
A}

X

87/8" HILTI ANCHOR —— 7
BOLTS WITH MIN. 6” \ ,

EMBEDMENT (TYP)

PL 18"x18x1/2"

= =172 ()

o

b

— RAKER

SECTION A—A

1/2"
% STEEL PLATES TvP
CONCRETE
FOOTBLOCK +
(4000 psi)
INSTALL WEDGE TO
TRNASFER LOAD TO
CONCRETE FOOTBLOCK
m TYPICAL RAKER TO FOOTBLOCK CONNECTION
\ove-13/ N.T.S.
BOULDERS OR
OTHER OBSTRUCTION 00 75 GROUT
. W12X96 4
207 Dn, S SECONDARY PILE
d P,
TP EL-38 AP 500 psi crour

STEEL SHEET PILE
PZ-35, GRADE 60
EMBEDDED IN
CEMENT-BENTONITE
WALL

PRIMARY PILE

/ i 7 I
‘ \
TIEBACK STUD BEAM A

W12X96 (TYP.)

MEASUREMENT

OF SECANT PILE WALL

mOBSTRUCT\ON LOCATION DETAIL

N
\— CEMENT BENTONITE

MIX WITH MIN. 20 PSI
ucs (1vp)

WALER
(TvP.)

NOTE:
SEE SPECIFICATION SECTION 02260 FOR
REQUIREMENTS OF ALTERNATE DESIGN.

DWG—13,

N.T.S.

20" DIA. SECANT
PILE WALL X—W Hr*
TP EL-38' W12x87
I L

(vP.)

TIEBACK
(SEE TIEBACK
DETAIL)

STUD BEAM
W12X96
() I

mSECANT PILE WALL SECTION

L 7/87%6" HILTI

ANCHORS (TYP)

NG N.T.S. D NTS.

/“J\__WALER SPLICE DETAIL

W NT.S.
L2 f im0 o 25 o o o | TIRS Corporation . ¢ SUPPORT OF EXCAVATION
e DRAWN BY: DL o York N at loNa I g Il d 50 KENT AVENUE PROPERTY DETAILS -
ég%‘ég::r“gE%;EE’\RN\TNHE:%NE‘%NEHE‘; 257 West Genesge Sreet, Suite 400 HOLDER AREA TIEBACK ALTERNATIVE
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SIDEW
—— —

| METAL
/ GRATH

SUPPORT BEAM
W14X90
(TYP)

BOTTOM OF EXCAVATION

= 30 FEET BGS
WA Wi QMH
(TYP) RLGL\} S

HOL DE‘FR
DRILLED SUPPORT PILE
PP13.375X0.514 (TYP)

CROSS LOT SR 2

W14x159°)
=\ ™
20
-
Y CORNER BRACE
/ W14X90 (TYP)
|
<5 L\Ff‘*—ﬁ HOLDER NO.1

WAR Widxizo— |

(Tvp)

7T

HOLBER NO.2

/
/

| —~~STEEL SHEET PILE WALL
PZ-35 EMBEDDED WITHIN
CEMENT-BENTONITE TRENCH

GENERAL NOTES:
1. SEE GENERAL NOTES ON DWG—10.

SUPPORT OF EXCAVATION SYSTEM RECOMMENDED CONSTRUCTION PROCEDURE:

1. EXCAVATE THE SITE TO EL. —1'. INSTALL UPPER WALERS AT THE UPPER BRACE LOCATIONS.
2. INSTALL UPPER CROSS LOT STRUT AND CORNER BRACES.

3. EXCAVATE TO EL. —11", INSTALL LOWER WALERS AT THE LOWER BRACE LOCATIONS.

4. INSTALL LOWER CROSS LOT STRUT AND CORNER BRACES.
5
6

. COMPLETE EXCAVATION

. REMOVE CORNER BRACES, SUPPORT BEAMS, AND CROSS LOT BRACE AFTER BACKFILLING TO
2 FEET BELOW THE BRACE LEVEL.
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STEEL SHEET PILE
PZ-35, GRADE 50

CEMENT BENTONITE
MIX WITH MIN. 20 PSI

TYP.

EMBEDDED IN ucs (1vp) 5 U ]
CEMENT-BENTONITE CROSS LOT P
VAL CROSS LOT (SEE E:,R&%E) \
BRACE
| |
PLAN ‘
(SEE PLAN) STEEL SHEET PILE \ 4 STEEL SHEET PILE
N (SEE PLAN) ~— STEEL SHEET PILE (SEE PLAN)
\ (SEE PLAN)
. - e 3/4” STEEL 3/4" STIFFENER
ol STIFFENER ON EACH , o PLATES ON EACH
SIDE | Y SIDE
- 18°X18"X1” STEEL PLATE ‘ WALER J 1" STEEL PLATE
18°X18°X1” STEEL PLATE (SEE PLAN)
" /"
TYP /2 —/ / 3/4" STIFFENER
EACH SIDE
SECTION WALER q WALER
lec\I 17' (SEE PLAN) % (SEE PLAN) %
B N.T.S.
p N\ SIDE VIEW OF CROSS LOT BRACE TO WALER
mTOP VIEW OF CROSS LOT BRACE TO WALER @ m TOP VIEW OF CORNER BRACE TO WALER
=) CONNECTION DETAIL WG-17)
\owe-T7) CONNECTION DETAIL CONNECTION DETAIL
N.T.S.
8 N.T.S. N.T.S.
1/2" 13% " 0.0. W/ Ml
TP / 0.514" THICK
12 :)3331 - (T)H[:ékw/ 1 #10, 75 KS, THREADBAR P STEEL
vP 50 KS! STEEL (DYWIDAG, OR APPROVED
WALER CASING EQUIVALENT):
(SEE PLAN) P
4000 PSI [ST~——1 #10, 75 KSI, THREAD