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SITE MANAGEMENT PLAN
1.0 INTRODUCTION AND DESCRIPTION OF

REMEDIAL PROGRAM

1.1 Introduction

This document is required as an element of the remedial program at the Ballpark at St.
George Stadium Site (hereinafter referred to as the “Site”) under the New York State
(NYS) Voluntary Cleanup Program (VCP) administered by New York State Department
of Environmental Conservation (NYSDEC). The Site includes the Richmond County
Bank Ballpark (the ballpark), the Empire Outlets Site (hereinafter referred to as the
“South Site 2”) and the New York Wheel Site (hereinafter referred to as the “North Site
1”). The Site was remediated in accordance with a Voluntary Cleanup Agreement (VCA)
(Index #W2-0852-99-10) as VCA site V-00228 for the construction of the ballpark. The
VCA was executed in December 1999.

Areas south-adjacent to South Site 2 and west-adjacent to North Site 1 (referred to as
“South Site 1” and “North Site 2”, respectively) will be developed together with the Site
under separate Remedial Action Plans (RAPs), which require the approval of the New
York City Department of Environmental Protection (NYCDEP), as these areas are not a
part of the VCA Site. The Site, South Site 1, and North Site 2, are shown on Figures 1, 2
and 3.

1.1.1 General

The New York City Economic Development Corporation (NYCEDC) entered
into a VCA with the NYSDEC to remediate an approximately 52-acre property
(approximately 26 acres upland, and 26 acres under water) located in Staten
Island, Richmond County, New York. This VCA required the Remedial Party,
NYCEDC, to investigate and remediate contaminated media at the Site. Figures
showing the locations and boundaries of the Site are provided as Figures 2 and 3.
The boundaries of the Site are more fully described in the metes and bounds Site
description that is part of the existing deed restriction, while the boundaries of
South Site 2 and North Site 1 will be more fully described in the revised deed
restriction to be prepared for proposed construction on these portions of the Site.

After completion of the remedial work described in the Remedial Action Work
Plan, some contamination was left in the subsurface at the Site, which is
hereafter referred to as “remaining contamination.” This Site Management Plan
(SMP) was prepared to manage remaining contamination at the Site until the
deed restriction is extinguished in accordance with ECL Article 71, Title 36. All
reports associated with the Site can be viewed by contacting the NYSDEC or its
successor agency managing environmental issues in New York State.

This SMP was prepared by AKRF Engineering, P.C. (AKRF), on behalf of St.
George Outlet Development LLC (the developer of South Sites 1 and 2) and The
New York Wheel LLC (the developer of North Sites 1 and 2), in accordance with
the requirements in NYSDEC DER-10 Technical Guidance for Site Investigation
and Remediation, dated May 2010, and the guidelines provided by NYSDEC.
This SMP addresses the means for implementing the Institutional Controls (ICs)
and Engineering Controls (ECs) that are required by the deed restriction for the
Site.
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1.1.2 Purpose

The Site contains contamination left after completion of the remedial action.
Engineering Controls have been incorporated into the Site remedy to control
exposure to remaining contamination during the use of the Site and ensure
protection of public health and the environment. A deed restriction granted to
the NYSDEC, and recorded with the Richmond County Clerk, requires
compliance with this SMP and all ECs and ICs placed on the Site. The ICs place
restrictions on Site use, and mandate operation, maintenance, monitoring and
reporting measures for all ECs and ICs. This SMP specifies the methods
necessary to ensure compliance with all ECs and ICs required by a deed
restriction (which will be updated to reflect the proposed project) for
contamination that remains at the Site. This plan has been approved by the
NYSDEC, and compliance with this plan will be required by the grantor of the
deed restriction and the grantor’s successors and assigns. This SMP may be
revised only with the approval of the NYSDEC.

This SMP provides a detailed description of all procedures required to manage
remaining contamination at the Site after completion of the Remedial Action,
including: (1) implementation and management of all Engineering and
Institutional Controls; (2) media monitoring; (3) operation and maintenance of
all treatment, collection, containment, or recovery systems; (4) performance of
periodic inspections, certification of results, and submittal of Periodic Review
Reports; and (5) defining criteria for termination of treatment system operations.

To address these needs, this SMP includes three plans: (1) an Engineering and
Institutional Control Plan for implementation and management of EC/ICs; (2) a
Monitoring Plan for implementation of Site monitoring; (3) an Operation and
Maintenance (O&M) Plan for implementation of remedial collection,
containment, treatment, and recovery systems (including, where appropriate,
preparation of an O&M Manual for complex systems).

This plan also includes a description of Periodic Review Reports (PRR) for the
periodic submittal of data, information, recommendations, and certifications to
NYSDEC.

It is important to note that:

• This SMP details the site-specific implementation procedures that will be
required by the deed restriction. Failure to properly implement the SMP is a
violation of the deed restriction, which is grounds for revocation of the
Release and Covenant Not To Sue (VCA Release).

• Failure to comply with this SMP is also a violation of Environmental
Conservation Law, 6NYCRR Part 375 and the VCA (Index # W2-0852-99-
10; Site #V-00228) for the Site, and thereby subject to applicable penalties.

1.1.3 Revisions

Revisions to this plan will be proposed in writing to the NYSDEC’s project
manager. In accordance with the deed restriction for the Site, the NYSDEC will
provide a notice of any approved changes to the SMP, and append these notices
to the SMP that is retained in its files.
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1.2 Site Background

1.2.1 Site Location and Description

The Site is located in the northern portion of Staten Island, Richmond County,
New York.

The approximately 52-acre Site (approximately 26 acres upland, and 26 acres
under water) is defined as Tax Block 2, Lot 20 [excluding the Metropolitan
Transportation Authority (MTA) railroad right-of-way]. The Site is bounded by:
a waterfront promenade to the northeast; a parking lot identified as South Site 1
to the southeast (with the Saint George Ferry Terminal beyond); Richmond
Terrace to the southwest; and parkland and a portion of Bank Street identified as
North Site 2 to the northwest. The Site includes the approximately 2.2-acre South
Site 2 in its southeastern portion, and the approximately 8.9-acre North Site 1 in
its northwestern portion. Figure 2 shows South Site 2 in the northwestern
portion, and off-site South Site 1 in the southeastern portion of the proposed
building footprint. North Site 1 is shown on Figure 3.

1.2.2 Site History

Geotechnical reports indicated that portions of the Site were historically within
Upper New York Bay, and were filled prior to the 1880s with material of
unknown origin. The Engineering Report (ER) for the Site indicated that the Site
was historically part of a rail yard. At that time, South Site 2 included a storage
building, a compressor room, a paint shop, and a carpentry shop; a petroleum
transfer area was located in, or adjacent to, the northeastern corner of North Site
1. The Site was purchased in 1998 by NYCEDC for the construction of the
ballpark and accessory parking lots. At the time of the purchase, most the Site
was used as a public parking lot for the Saint George Ferry Terminal; the western
portion of the Site was vegetated and vacant. NYCEDC subsequently conducted
remediation of the Site as VCA Site V-00228.

An Environmental Site Assessment report [TRC Environmental Corporation
(TRC), December 1998] indicated that part of the Site was paved with EconoPav
shredded asphalt shingles, which were covered by the site cap as part of Site
remediation. A subsequent Supplemental Site Investigation report (TRC,
September 1999) noted that NYSDEC had issued a Notice of Violation and a
Consent Order associated with the placement of the shingles, and that
compliance with the Consent Order was achieved according to a May 1, 1998
letter from NYSDEC to Sidley & Austin (the attorney for CSX, the Site owner at
the time).

1.2.3 Geologic Conditions

The Site elevation ranges from approximately +3 to +11 feet above the

Richmond Highway Datum (RHD), with the ground sloping slightly down

toward the northeast. The average elevation of South Site 2 is approximately

+8.0 feet RHD. The average elevation of North Site 1 is approximately +9.0 feet

RHD. Previous studies indicated that the Site is underlain by a layer of fill

materials (sand, cinders, ash, brick, concrete fragments, wood, glass and/or

asphalt), above native sand, clay, silt, gravel, and/or weathered bedrock. The fill

layer is approximately 1 to 5 feet thick beneath South Site 2, and approximately

8.5 to 24.5 feet thick beneath North Site 1. Bedrock was encountered
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approximately 5 to 55 feet below grade at South Site 2 and approximately 10 to

80 feet below grade at North Site 1, and consisted of serpentinite (a mineral

potentially containing naturally-occurring asbestos).

Water table depths during previous studies varied from approximately 4 to 12.5

feet below grade (corresponding to elevations of approximately +4 to -5 feet

RHD) at South Site 2 and from 6 to 13 feet below grade (corresponding to

elevations of approximately +3 to -4 feet RHD) at North Site 1, likely due to

seasonal and tidal fluctuations. Groundwater beneath the Site has been delineated

as flowing in a northerly or northeasterly direction toward Upper New York Bay,

located immediately adjacent to the Site. Groundwater in Staten Island is not

used as a source of potable water.

Geologic sections and groundwater flow figures (Figures 2-3 through 2-10 of the
Supplemental Site Investigation Report, TRC, September 1999) are included in
Appendix H.

1.3 Summary of Remedial Investigation Findings

Remedial Investigations (RIs) were performed to characterize the nature and extent of
contamination at the Site. Investigations of the Site under the VCA program were
conducted in 1998 through 2000. Additional studies were conducted between 2006 and
2014 as summarized below. The results of the investigations are described in detail in the
following reports:

• Environmental Site Assessment Report – Former CSX St. George Railyard, Staten
Island, New York, TRC Environmental Corporation (TRC), December 1998.

• Supplemental Site Investigation Report – Ballpark at St. George Station, Staten
Island, New York, TRC, September 1999.

• Environmental Site Investigation Report – Ballpark at St. George Station, Staten
Island, New York, TRC, April 2000.

• Remediation Work Plan - Ballpark at St. George Station, Staten Island, New York,
TRC, May 2000 (with an addendum dated June 2000).

• Engineering Report (Remedial Closure Report) – Ballpark at St. George Station,
Staten Island, New York, TRC, March 2006 (includes summaries of prior
investigations and remedial activities).

• Operation, Maintenance and Monitoring Plan - Ballpark at St. George Station, Staten
Island, New York, TRC, March 2006.

• Geotechnical and Environmental Sampling and Testing Program – St. George Ferry
Terminal / Richmond Ballpark Stadium North Ramp Parking Lot, Staten Island, New
York, GRB Environmental Services, Inc., June 2006 (prepared for South Site 2).

• Phase I Environmental Site Assessment – St. George Waterfront South Site, Staten
Island, NY, URS Corporation – New York, June 2012 (prepared for South Sites 1
and 2).

• Phase II Environmental Site Assessment - St. George Waterfront South Site, Staten
Island, NY, URS Corporation – New York, October 2012 (prepared for off-site South
Site 1).
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• Final Environmental Impact Statement – St. George Waterfront Redevelopment,
CEQR No. 13SBS001R, AKRF, August 2013 (prepared for the Site and off-site
South Site 1 and North Site 2).

• Geotechnical Engineering Investigation Report – Proposed New York Wheel
Development, Staten Island, NY, Langan, October 2013 (prepared for North Site 1).

• Environmental Site Investigation – Proposed New York Wheel, Staten Island, New
York, Langan, January 2014 (prepared for North Site 1).

• Geotechnical Evaluation – Empire Outlets, 1 Richmond Terrace, Staten Island, NY,
URS Corporation – New York, April 2014 (prepared for South Sites 1 and 2).

• Soil vapor sampling, AKRF, June 2014 (prepared for North Site 1).

Generally, the investigations determined that (beneath the capping) the Site includes a
layer of fill materials containing elevated concentrations of certain metals and semi-
volatile organic compounds (SVOCs), and that groundwater volatile organic compound
(VOC) concentrations met State drinking water standards with the exception of acetone,
ethylbenzene, and tetrachloroethene detected at South Site 2. Field evidence of petroleum
contamination was noted in a former rail yard fuel transfer area in the north-central part
of the Site (including the northeastern corner of North Site 1), but laboratory analysis of
soil and groundwater samples identified no evidence of significant petroleum
contamination in this area.

The March 2006 ER indicated that methane was detected in soil gas within the footprint
of the ballpark generally at low concentrations, but with a maximum concentration of
7.1% by volume [above the Lower Explosive Limit (LEL) of 5%]. Soil gas sampling
conducted within the footprint of a proposed recreational building (the Terminal
Building) on North Site 2 identified methane (with concentrations up to 11% by volume)
and elevated concentrations of VOCs associated with petroleum and solvents, with
solvent-related VOCs tetrachloroethene and trichloroethene exceeding New York State
Department of Health (NYSDOH) Air Guideline Values (AGVs). Geotechnical
investigations indicated that the Site is underlain by serpentinite bedrock, a mineral
potentially containing naturally occurring asbestos, which may be encountered during
construction.

A 2012 subsurface investigation of the adjacent South Site 1 indicated similar conditions
(urban fill materials with elevated concentrations of certain metals and SVOCs, and no
significant groundwater contamination). The 2012 investigation of South Site 1 also
included soil gas sampling, which identified VOCs associated with petroleum and
solvents, but no exceedances of NYSDOH AGVs.

Below is a summary of Site conditions when the investigations were performed in 1998
through 2014:

1.3.1 Soil

The Site is underlain by a layer of fill materials (sand, cinders, ash, brick,
concrete fragments, wood, glass and/or asphalt), above native sand, clay, silt,
gravel, and/or weathered bedrock. The fill layer is approximately 1 to 5 feet thick
beneath South Site 2, and approximately 8.5 to 24.5 feet thick beneath North Site
1. The fill is capped by: the concrete foundations of the ballpark; asphalt
pavement in parking areas (including most of South Site 2 and North Site 1);
and, in areas not covered by impervious surfaces, at least 6 inches of soil meeting
site-specific cleanup objectives (SSCOs) approved by NYSDEC for Site V-
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00228 as part of an Operations, Maintenance, and Monitoring (OM&M) plan
(TRC, March 2006).

Laboratory analysis of the fill identified two VOCs slightly exceeding their
respective USCOs of 0.05 ppm: acetone at a maximum concentration of 0.077
ppm, and methylene chloride at a maximum concentration of 0.1 ppm. Both
VOCs are common laboratory artifacts and were present well below their CSCOs
of 500 ppm. Other VOCs were detected at trace concentrations well below
USCOs and CSCOs.

Certain SVOCs exceeded their respective USCOs and/or CSCOs, with total
SVOC concentrations of up to 501 ppm in surface soil samples, and 405 ppm in
subsurface samples. The SVOCs were generally typical of fill materials.
Naphthalene (potentially associated with petroleum contamination) was detected
in several samples at a concentration up to 0.67 ppm, well below its USCO (12
ppm) and CSCO (500 ppm). Bis(2-ethylhexyl)phthalate, a common component
of plastics for which no USCOs or CSCOs have been defined, was detected at
concentrations up to approximately 5.5 ppm, possibly due to contamination from
sampling equipment or containers.

Certain metals exceeded USCOs. In addition, arsenic (maximum concentration
of 1,460 ppm in surface soil samples and 307 ppm in subsurface samples)
exceeded its CSCO of 16 ppm. Lead (maximum concentration of 1,620 ppm in
surface samples and 1,670 ppm in subsurface samples) exceeded its CSCO of
1,000 ppm. Mercury exceeded its CSCO of 2.8 ppm in surface samples
(maximum concentration of 3.11 ppm), but not subsurface samples (maximum
concentration of 1.4 ppm). Nickel (maximum concentration of 335 ppm in
surface samples and 1,280 ppm in subsurface samples) exceeded its CSCO of
310 ppm. Surface soil sample location SS-7 was identified as an arsenic hotspot
due to elevated arsenic concentrations in shallow soil (up to 1,460 ppm) and soil
characteristics (a high concentration of a coal ash-like material). This hotspot
was remediated by excavation of the top 12 inches of soil, followed by
installation of a white demarcation fabric and 12-inch thick clean fill cover.

The pesticides DDE (maximum concentration of 0.042 ppm), DDD (maximum
concentration of 0.061 ppm) and DDT (maximum concentration of 0.22 ppm)
were detected above their USCOs of 0.0033 ppm each, but well below their
CSCOs. No PCBs were detected above USCOs or CSCOs.

Petroleum-contaminated soil was removed from the Site in 1999 and 2000 during
the removals of a 1,000-gallon diesel underground storage tank (UST) in the
central portion of South Site 2, and a 550-gallon fuel oil aboveground storage
tank (AST) at the Site shoreline, as summarized in Section 1.3.4. The UST and
AST removals were associated with NYSDEC Spill No. 9903101 and 0003249,
respectively; both spills have been closed.

Field evidence of petroleum contamination (staining and/or odor in soil, and odor
and/or a slight sheen on groundwater) was noted in a former rail yard fuel
transfer area in the north-central part of the Site, including the northeastern
corner of North Site 1. However, laboratory analysis of soil and groundwater
samples identified no evidence of significant petroleum contamination in this
area. Tentatively Identified Compound (TIC) VOCs were detected in March
2002 with the highest concentration of 3,580 ppb in well MW-8, possibly
indicating degradation of petroleum contamination historically present in this
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area. Lower concentrations of TIC VOCs were detected in March 2002 in wells
MW-10, MW-12, and MW-14. TIC SVOCs were detected in March 2002 in
several Site wells on or adjacent to North Site 1, with the highest concentration
of approximately 364 ppb in well MW-9. Six groundwater monitoring wells
(MW-8, MW-9, MW-10, MW-14, and MW-15) in the petroleum-contaminated
area were closed due to disturbance during remedial activities, and re-installed in
2001. The locations of these monitoring wells are shown on Figure 6, with well
construction logs included in Appendix M.

Limited waste characterization sampling conducted in 2013 identified North Site
1 soil as non-hazardous fill with elevated concentrations of metals and SVOCs.

1.3.2 Site-Related Groundwater

At the conclusion of quarterly monitoring following UST removal at South Site
2, groundwater samples collected from South Site 2 monitoring wells in
December 2000 were below State drinking water standards, with the exception of
acetone [detected at 76 parts per billion (ppb)] and ethylbenzene (at 6.2 ppb) in
one well each. Based on the decrease in groundwater concentrations, Spill No.
9903101 was closed by NYSDEC in March 2001. Groundwater samples
collected for the June 2006 investigation at South Site 2 did not identify elevated
concentrations of petroleum-related compounds; three solvent-related VOCs
(chloroform, trichloroethene and tetrachloroethene) were detected, with
tetrachloroethene (maximum concentration of 9.1 ppb), exceeding its drinking
water standard of 5 ppb.

Some VOCs (including acetone, methylene chloride, and hexachlorobutadiene)
and/or the SVOC bis(2-ethylhexyl)phthalate were historically detected above
State drinking water standards at North Site 1 or in adjacent Site monitoring
wells, but appeared to be associated with laboratory contamination, fill materials
and, in the case of bis(2-ethylhexyl)phthalate, plastic monitoring wells and/or
sampling equipment. At the conclusion of groundwater monitoring in March
2002, groundwater samples collected from North Site 1 and adjacent Site
monitoring wells contained no VOCs or SVOCs exceeding State drinking water
standards, with the exception of bis(2-ethylhexyl)phthalate in wells MW-10 and
MW-12 (maximum concentration of approximately 10 ppb). TIC VOCs were
detected in March 2002 with the highest concentration of 3,580 ppb in well MW-
8, possibly indicating degradation of petroleum contamination historically
present in this area. Lower concentrations of TIC VOCs were detected in March
2002 in wells MW-10, MW-12, and MW-14. TIC SVOCs were detected in
March 2002 in several Site wells on or adjacent to North Site 1, with the highest
concentration of approximately 364 ppb in well MW-9.

As previously noted, six groundwater monitoring wells (MW-8, MW-9, MW-10,
MW-14, and MW-15) in the petroleum-contaminated area were closed due to
disturbance during remedial activities, and re-installed in 2001. According to the
2006 ER, all other historical on-site monitoring wells have been closed during
remedial activities. The locations of the remaining monitoring wells are shown
on Figure 6, with well construction logs included in Appendix M.

Several metals were detected in the groundwater samples exceeding drinking
water standards, with lower metal concentrations in the filtered samples. The
metal concentrations were likely associated with fill materials beneath the Site
and/or brackish groundwater.
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1.3.3 Site-Related Soil Vapor Intrusion

Methane sampling conducted within the footprint of the ballpark stadium, as part
of VCA Site investigation, detected methane, generally at low concentrations,
but with a maximum concentration of 7.1% (above the LEL of 5%).

No soil vapor sampling has been conducted at South Site 2. However, VOCs
were identified in soil gas during the 2012 investigation of south-adjacent South
Site 1, and are likely present at similar concentrations beneath South Site 2.
These included petroleum-related VOCs at concentrations ranging from 5.43
micrograms per cubic meter (µg/m3) of ethylbenzene to 37.7 µg/m3 of toluene,
and solvent-related VOCs at concentrations ranging from 7.25 µg/m3 of heptane
to 652 µg/m3 of ethanol. Tetrachloroethene was detected in the soil gas samples
at concentrations ranging from 8.41 to 12.5 µg/m3. No VOCs were detected in
soil gas in exceedance of NYSDOH AGVs.

In April 2013, field screening of soil gas for methane was conducted at five
locations at North Site 1, including two within the footprint of the proposed
Terminal Building (VM-3 and VM-4). The soil gas sampling identified generally
low methane concentrations, ranging from non-detectable to 0.1%, well below
the LEL. One location in the north-central portion of the North Site 1 (outside the
Terminal Building footprint) exhibited a methane concentration of 2.9%,
approximately 58% of the LEL.

In June 2014, six soil gas samples were collected within the footprint of the
proposed Terminal Building. Field screening identified methane concentrations
ranging from 0.1 to 11%, with three samples exceeding the LEL. Laboratory
analysis identified VOCs in the soil gas. These included petroleum-related VOCs
at concentrations ranging from 2.63 µg/m3 of 1,3,5-trimethylbenzene to 2,160
µg/m3 of toluene, and solvent-related VOCs at concentrations ranging from 1.82
µg/m3 of vinyl chloride to 6,750 µg/m3 of acetone. Tetrachloroethene was
detected in all six samples at concentrations ranging from 25.9 to 54 µg/m3, with
four samples exceeding the AGV of 30 µg/m3. Trichloroethene was detected in
four of six samples at concentrations ranging from 3.57 to 143 µg/m3, with two
samples exceeding the AGV of 5 µg/m3.

1.3.4 Petroleum Storage Tanks

The May 1999 investigation identified a 1,000-gallon diesel UST in the central
portion of South Site 2, and groundwater contamination associated with this tank
was identified during the investigation. Contaminated soil was also noted during
the tank excavation in June 1999. Spill No. 9903101 was reported to NYSDEC
due to the discovery of the UST and associated contaminated soil and
groundwater. The UST was closed and removed in June 1999, and Spill No.
9903101 was given a closed status by NYSDEC in March 2001 following several
rounds of groundwater monitoring.

In June 2000, a 550-gallon concrete-encased aboveground storage tank (AST)
was identified along the shoreline in the north-central portion of the Site, and
removed. The AST was observed to be in good condition, with no evidence of a
release. However, during removal, less than five gallons of fuel oil were spilled
onto soil, and Spill No. 0003249 was reported to NYSDEC. A small quantity of
contaminated soil was removed, and the spill was given a closed status by
NYSDEC in October 2001 following endpoint soil sampling.
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1.3.5 Sediment

Laboratory analysis of sediment samples collected along the Site’s shoreline in
1998-2000 identified elevated concentrations of certain SVOCs, metals and
pesticides. The detected contaminants included: lead (maximum concentration of
138,000 ppm); arsenic (maximum concentration of 89.5 ppm); mercury
(maximum concentration of 5.8 ppm); chromium (maximum concentration of
176 ppm); SVOCs (primarily PAHs) at total concentrations up to approximately
68 ppm; and the pesticides heptachlor, DDE, DDT, and/or DDT at total
concentrations up to approximately 0.092 ppm. In addition, Toxicity
Characteristic Leaching Procedure (TCLP) analysis identified lead levels
exceeding USEPA hazardous waste criteria in sediment at location SD-6. Two
hotspots of lead-contaminated sediment (SD-4 and SD-6) were excavated and
removed in 2000. The removal areas were covered with a black geotextile fabric,
and backfilled with clean sand and gravel, and a stone riprap cover.

1.3.6 Bedrock

Geotechnical reports indicate that serpentinite bedrock is present beneath the
Site. This rock, which contains naturally-occurring asbestos, may be encountered
during the proposed construction.

1.4 Summary of Remedial Actions

The Site was remediated in accordance with the NYSDEC-approved Remediation Work
Plan (RWP) dated May 2000 and an addendum dated June 2000.

The following is a summary of the Remedial Actions performed at the Site:

1. Closure and removal of one 1,000-gallon diesel UST and associated contaminated
soil (associated with closed NYSDEC Spill No. 9903101) from South Site 2 in 1999;

2. Closure and removal of one 550-gallon concrete-encased aboveground storage tank
(AST) and associated contaminated soil (associated with closed NYSDEC Spill No.
0003249) from the north-central portion of the Site in 2000;

3. Removal of the top 12 inches of soil from an arsenic soil hotspot north-adjacent to
the western portion of North Site 1 (the Bank Street area) and the installation of a
white non-woven geotextile demarcation fabric overlain by a 12-inch thick clean soil
cover;

4. Removal of the top 3 feet of sediment from two lead hotspots along the Site shoreline
and the installation of black non-woven polypropylene geotextile filter fabric prior to
backfilling to grade with 30 inches of clean sand overlain by 6 inches of gravel up to
grade, and a 12-inch thick armor stone cover;

5. Groundwater monitoring in 1998 through 2002;

6. Delineation of groundwater flow by surveying monitoring wells;

7. Removal of six electrical transformers with PCB-containing transformer oil at
unspecified locations on the Site;

8. Construction and maintenance of a Site cover system consisting of paved surfaces,
ballpark foundations, or (in unpaved areas) 6 to 18 inches of soil meeting Site-
Specific Soil Cleanup Objectives (SSCOs) approved by NYSDEC for the clean soil
cap, to prevent human exposure to remaining contaminated soil/fill remaining at the
Site. In unpaved areas where less than 18 inches of soil cover were installed, a white
non-woven geotextile demarcation fabric was installed over the area prior to
placement of the soil cover;
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9. Installation of a passive sub-slab depressurization system (SSDS) and a 6-mil vapor
barrier beneath the enclosed stadium building portion of the ballpark, and a
continuous combustible gas monitoring system within the building;

10. Execution and recording of a deed restriction to restrict land use and groundwater
use, and prevent future exposure to any contamination remaining at the Site; and

11. Development and implementation of a Site Management Plan for the Site, for long-
term management of remaining contamination as required by the deed restriction,
which includes plans for (1) Institutional and Engineering Controls, (2) monitoring,
(3) operation and maintenance and (4) reporting.

Remedial activities were completed at the Site in 2006.

1.4.1 Removal of Contaminated Materials from the Site

As previously noted, a 1,000-gallon diesel UST was removed from South Site 2
in June 1999, along with approximately 150 tons of contaminated soil. Endpoint
soil samples collected from the excavation contained no VOCs or SVOCs
exceeding USCOs or CSCOs with the exception of one SVOC,
benzo(k)fluoranthene, which was detected in one endpoint soil sample at a
concentration of 1.4 parts per million (ppm), exceeding its USCO of 0.8 ppm, but
well below its CSCO of 56 ppm. Certain metals (arsenic, cadmium, chromium,
copper, lead, mercury and nickel) exceeded their respective USCOs in the
endpoint soil samples. Arsenic (maximum concentration of 17 ppm), lead
(maximum concentration of 600 ppm), and nickel (maximum concentration of
1,280 ppm) also exceeded CSCOs in one to three samples each. The groundwater
sample contained petroleum-related VOCs, acetone, methylene chloride (an
apparent laboratory artifact also found in a quality control blank), and certain
SVOCs potentially associated with petroleum and/or fill materials in exceedance
of State drinking water standards.

Groundwater was delineated as flowing in a northerly or northeasterly direction.
Groundwater samples collected in 1999 contained somewhat elevated levels of
petroleum-related VOCs in the vicinity of the UST, but the levels had decreased
to below State drinking water standards by December 2000, with the exception
of acetone (detected at 76 parts per billion or ppb) and ethylbenzene (at 6.2 ppb)
in one well each. Based on the decrease in groundwater concentrations, Spill No.
9903101 was given a closed status by NYSDEC in March 2001. The June 2006
groundwater samples did not identify elevated concentrations of petroleum-
related compounds; however, three solvent-related VOCs (chloroform,
trichloroethene and tetrachloroethene) were detected, with tetrachloroethene
(maximum concentration of 9.1 ppb) slightly exceeding its Class GA (drinking
water) standard.

A concrete-encased 550-gallon fuel oil AST was removed from the Site shoreline
in June 2000. The AST appeared to be in good condition; however, less than 5
gallons of fuel oil were spilled onto soil during the AST’s removal.
Approximately 14 tons of contaminated soil were removed, and endpoint soil
samples were collected for laboratory analysis from the original tank location
and the spill location. No VOCs or SVOCs were detected exceeding USCOs or
CSCOs in the endpoint samples, and Spill No. 0003249 was given a closed status
by NYSDEC in October 2001.

Surface soil area SS-7 in the western portion of the Site was identified as an
arsenic hotspot, based on elevated arsenic concentrations in shallow soil (up to



Ballpark at St. George Stadium
AKRF, Inc. Site Management Plan

11

1,460 ppm) and soil characteristics (a high concentration of a coal ash-like
material). This hotspot was remediated by excavation of the top 12 inches of soil,
followed by the installation of a white demarcation filter fabric and backfilling
with a 12-inch thick clean soil cover.

Sediment areas SD-4 and SD-6 were identified as hotspots, based on elevated
concentrations of lead (up to 138,000 ppm). In addition, TCLP analysis identified
lead levels exceeding USEPA hazardous waste criteria in sediment at location
SD-6. The elevated levels were detected primarily in the top 3 feet of sediment,
which were excavated and removed in 2000. The removal areas were covered
with a black geotextile fabric, backfilled with clean sand and gravel, and covered
with a stone riprap.

Six electrical transformers with PCB-containing transformer oil were removed
from unspecified locations on the Site.

Residual contamination was capped by a combination of pavement and a clean
soil cap, as discussed in Section 1.4.3.

A list of the SSCOs approved by NYSDEC in 2006 for the Site (the “2006
SSCOs”) is provided in Table 1 of the 2006 OM&M Plan (included in Appendix
J). Of note, updated SSCOs have been defined for the Site based on current
NYSDEC guidance and DER-10, as discussed in Sections A-7 and A-10 of the
Excavation Work Plan (Appendix A). The areas where excavation was
performed as part of Site remedial activities are shown in Appendix I.

1.4.2 Site-Related Treatment Systems

Due to the detection of methane in soil beneath the ballpark, a passive sub-slab
depressurization system (SSDS) and a vapor barrier were installed beneath the
enclosed stadium building portions of the ballpark, and a continuous combustible
gas monitoring system was installed within the building, as detailed in Section
2.2.1.2.

Four stormwater retention basins were constructed at the Site to enhance the
removal of sediments and other stormwater pollutants from stormwater runoff, as
detailed in Section 2.2.1.1.

1.4.3 Remaining Contamination

Contamination remaining beneath the Site is summarized in Sections 1.3.1
through 1.3.5. Known contamination consists of: fill materials and sediment
containing elevated concentrations of certain metals and SVOCs; groundwater
containing generally low VOC concentrations and elevated metal concentrations
(likely attributable to fill particles and/or brackish conditions); methane and other
VOCs in soil gas; and serpentinite bedrock containing naturally-occurring
asbestos (NOA). No known contaminant hotspots are present at the Site.

The residual contamination has been capped by pavement, at least 18 inches of
soil meeting the 2006 SSCOs in most unpaved areas, or at least 6 inches of soil
meeting the 2006 SSCOs in an unpaved portion of the Site where existing
vegetation was left undisturbed. In areas where the soil cap was less than 18
inches thick, a white geotextile fabric was generally placed beneath the cap as a
demarcation layer; the demarcation fabric was not placed within the drip line of
existing or new trees or shrubs, to avoid damaging the plants. In areas where
sediment lead hotspots were removed, a geotextile filter fabric was placed over
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the residual sediment prior to backfilling with clean sand and gravel, and stone
riprap was placed over the removal areas. A map of the cover types at the Site is
provided as Figure 4.

Tables and figures in Appendix J summarize the results of all soil samples
collected at the Sites as part of the Remedial Action, which generally exceed the
Track 1 (unrestricted) SCOs. Samples collected from the North Site 1 and South
Site 2 portions of the Site are highlighted. These tables and figures also
summarize the results of groundwater sampling conducted at the Sites as part of
the Remedial Action, as well as subsequent soil, groundwater and soil gas
sampling. Since only limited soil removal (associated with the removal of one
UST, one AST, surface soil hotspot SS-7, and sediment hotspots SD-4 and SD-6)
was conducted at the Site, the sampling data is representative of residual
contamination remaining beneath the Site’s composite cover system.
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2.0 ENGINEERING AND INSTITUTIONAL CONTROL PLAN

2.1 Introduction

2.1.1 General

Since remaining contaminated soil, groundwater, sediment and soil vapor exist
beneath the Site, Engineering Controls and Institutional Controls (EC/ICs) are
required to protect human health and the environment. This Engineering and
Institutional Control Plan describes the procedures for the implementation and
management of all EC/ICs at the Site. The EC/IC Plan is one component of the
SMP and is subject to revision by NYSDEC.

2.1.2 Purpose

This plan provides:

• A description of all EC/ICs on the Site;

• The basic implementation and intended role of each EC/IC;

• A description of the key components of the ICs set forth in the deed
restriction;

• A description of the features to be evaluated during each required inspection
and periodic review;

• A description of plans and procedures to be followed for implementation of
EC/ICs, such as the implementation of the Excavation Work Plan for the
proper handling of remaining contamination that may be disturbed during
maintenance or redevelopment work on the Site; and

• Any other provisions necessary to identify or establish methods for
implementing the EC/ICs required by the site remedy, as determined by the
NYSDEC.

2.2 Engineering Controls

2.2.1 Engineering Control Systems

2.2.1.1 Site Cover System

Exposure to remaining contamination in soil/fill at the Site is prevented by a site
cover system consisting of ballpark foundations, pavement or a soil cover, as
described in Section 1.4.3. This cover system consists of a minimum of 6 to 18
inches of clean soil, concrete foundations, asphalt pavement, or concrete-covered
sidewalks. In areas where the soil cap was less than 18 inches thick, it was
generally underlain by a white non-woven demarcation fabric; the demarcation
fabric was not placed within the drip line of existing or new trees or shrubs, to
avoid damaging the plants. The demarcation fabric used was a light-duty,
permeable, non-biodegradable, non-woven, white geotextile fabric.

In areas where sediment lead hotspots were removed, a geotextile filter fabric
was placed over the residual sediment prior to backfilling with clean sand and
gravel, and 12-inch thick layer of stone riprap was placed over the removal areas.
The geotextile filter fabric used consisted of a non-biodegradable, black,
ultraviolet resistant, non-woven, needle punched polypropylene fabric. As part of
the overall site ballpark development, stone riprap was also placed along portions
of the Site shoreline to prevent shoreline erosion.
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Four stormwater retention basins were constructed at the Site to enhance the
removal of sediments and other stormwater pollutants from stormwater runoff.
An impermeable geosynthetic clay liner (Bentofix Thermolock® NWL
geosynthetic clay liner) was placed at the bottom of each basin. The impermeable
liners were covered with clean soil. The locations of the stormwater retention
basins and associated oil-water separators are shown in Appendix L. Information
regarding the filter fabrics and stormwater basin liner is also provided in
Appendix L.

The Excavation Work Plan that appears in Appendix A outlines the procedures
required to be implemented in the event the cover system is breached, penetrated
or temporarily removed, and any underlying remaining contamination is
disturbed. Procedures for the inspection and maintenance of this cover are
provided in the Monitoring Plan included in Section 4 of this SMP.

2.2.1.2 Sub-Slab Depressurization Systems

Ballpark SSDS System

Due to the detection of methane in soil beneath the ballpark, a passive sub-slab
depressurization system (SSDS) and a vapor barrier were installed beneath the
enclosed portions of the ballpark stadium building, and a continuous combustible
gas monitoring system was installed within the building.

TRC prepared the design drawings and specifications for the ballpark’s SSDS
system. The system was installed during the construction of the stadium. The
vent piping, consisting of solid and perforated 4-inch diameter Schedule 40 PVC
pipe, was installed in gravel-filled trenches overlain by a 6-inch thick
interconnecting gravel layer. The sub-slab piping was installed in stages as
construction proceeded through the stadium building area in July through August
2000. Drawings depicting the layout and details for the soil gas vent piping
system are included in Appendix K.

In conjunction with the design and installation of the SSDS, interior combustible
gas monitoring sensors were also installed within the lower level of the ballpark
structure in areas where methane accumulation was considered to be a potential
concern. Norcon Communications (Norcon) designed the gas sensor system, and
it was installed by Adco Electric. The sensor system consists of 18 sensors and 3
controllers, located as indicated on an as-built drawing included in Appendix K.
A summary table and wiring schematic that present the layout of the sensors are
also included in Appendix K.

The system measurements made in June and September 2001 gas surveys
confirmed that organic vapors and/or methane were being directed to the exterior
at the vent pipes on the third base side of the ballpark. Neither organic vapors nor
methane have been detected along the first base side vent pipes except for the
detection of 0.1% methane at one vent pipe during the September 2001 survey.
These results are consistent with the pre-construction soil gas surveys, which
indicated the highest soil gas readings along the third base side of the ballpark.
Also, the large unoccupied open space with no floor slab at the northern end of
the first base side may be allowing gases to dissipate into this ventilated,
unoccupied area before reaching the first base side exterior vent pipes.
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Indoor methane measurements were also made by TRC throughout the building
area during June 2001 and July 2002 inspections. No methane was detected
during these events, confirming the effectiveness of the gas venting system.

Proposed SSDS Systems for New Construction

Three new structures are proposed to be constructed at North Site 1. These
include an open-air parking garage, the Wheel, and the Terminal Building. A
vapor barrier (described below) will be installed beneath the foundations and any
below-grade sidewalls of the Terminal Building, and any enclosed garage or
Wheel spaces at or below grade to prevent the potential intrusion of subsurface
vapors. An SSDS is not warranted for the proposed garage building, which will
be open to air, or for any enclosed spaces within the Wheel footings, which are
anticipated to be small and unoccupied, and will include ventilation, such as door
louvers. A passive SSDS will be installed beneath the Terminal Building.

One new structure is proposed to be constructed on South Site 2: the Empire
Outlets commercial and hotel building. A vapor barrier (described below) will be
installed beneath the foundations and any below-grade sidewalls for this
building. A SSDS would not be feasible for the majority of this building, as the
majority of the building foundations will be below the high groundwater table
elevation. In addition, a SSDS would not be required in the area that will be
occupied by a parking garage on the lowest level, which will be ventilated, as
required by the NYC Department of Buildings. A portion of the foundation slab
in the northern portion of the building (with retail on the lowest level) would be
above the high water table elevation. A passive SSDS will be installed beneath
this area.

The new vapor barriers will consist of Grace Preprufe® 300R and 160R (46 and
32 mils, respectively), Grace Bituthene® 4000 (62 mils), or equivalent, below the
foundation slabs and behind below-grade sidewalls. The barriers will be installed
in accordance with the manufacturer’s specifications, including sealing any
penetrations through the foundations. The vapor barrier material is resistant to
solvent- and petroleum-based hydrocarbons and is expected to last for several
hundred years, beyond the life expectancy of the proposed buildings.

As an additional protective measure, combustible gas monitoring systems will be
installed within the proposed Terminal Building and Empire Outlets buildings
where SSDSs will be installed.

Plans and specifications for the proposed passive SSDS and methane monitoring
systems will be provided to NYSDEC for approval prior to installation.
Procedures for operating and maintaining the SSDS are documented in the
Operation and Maintenance Plan (Section 4 of this SMP). Procedures for
monitoring the systems are included in the Monitoring Plan (Section 3 of this
SMP). The Monitoring Plan also addresses severe condition inspections in the
event that a severe condition, which may affect controls at the Site, occurs.

2.2.2 Criteria for Completion of Remediation/Termination of Remedial Systems

Generally, remedial processes are considered completed when effectiveness
monitoring indicates that the remedy has achieved the remedial action objectives
identified by the decision document. The framework for determining when
remedial processes are complete is provided in Section 6.6 of NYSDEC DER-10.
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2.2.2.1 Site Cover System

The Site cover system is a permanent control and the quality and integrity of this
system will be inspected at defined, regular intervals in perpetuity.

2.2.2.2 Sub-Slab Depressurization Systems (SSDSs)

As previously noted, a passive SSDS system and vapor barrier have been
installed beneath the ballpark stadium building, along with a combustible gas
monitoring system inside the enclosed ballpark building. Passive SSDS systems
will be installed beneath the Terminal Building and a portion of the Empire
Outlets building, and methane monitoring systems will be installed within these
buildings. Plans and specifications for the proposed SSDS and gas monitoring
systems will be provided to NYSDEC for approval prior to installation.

Indoor air sampling will be conducted following construction of the Terminal
Building and Empire Outlets to demonstrate that the passive SSDS systems are
adequate and do not need to be made active.

Monitoring and maintenance of the passive SSDS and gas monitoring systems
will not be discontinued unless prior written approval is granted by the
NYSDEC. In the event that future monitoring data indicates that one or more of
the SSDSs and/or gas monitoring systems are no longer required, a proposal to
discontinue the system(s) will be submitted by the Site owner to the NYSDEC.

2.3 Institutional Controls

A series of Institutional Controls is required by the RWP to: (1) implement, maintain and
monitor Engineering Control systems; (2) prevent future exposure to remaining
contamination by controlling disturbances of the subsurface contamination; and, (3) limit
the use and development of the Site to commercial or industrial uses only. Adherence to
these Institutional Controls on the site is required by the deed restriction and will be
implemented under this Site Management Plan. These Institutional Controls are:

• Compliance with the deed restriction and this SMP by the Grantors and the Grantors’
successors and assigns;

• All Engineering Controls must be operated and maintained as specified in this SMP;

• All Engineering Controls on the Controlled Property must be inspected at a
frequency and in a manner defined in the SMP; and

• Data and information pertinent to Site Management of the Controlled Property must
be reported at the frequency and in a manner defined in this SMP.

Institutional Controls identified in the deed restriction may not be discontinued without
an amendment to or extinguishment of the updated deed restriction.

The Site has a series of Institutional Controls in the form of site restrictions. Adherence to
these Institutional Controls will be required by the deed restriction. Site restrictions that
apply to the Controlled Property are:

• The Site may only be used for Restricted Commercial Use as defined in 6 NYCRR
§375-1.8(g) provided that the long-term Engineering and Institutional Controls
included in this SMP are employed.

• The Site may not be used for a higher level of use, such as unrestricted, residential, or
restricted residential use without additional remediation and amendment of the
Environmental Easement, as approved by the NYSDEC.
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• All future activities on the Site that will disturb remaining contaminated material
must be conducted in accordance with this SMP, including the implementation of a
Health and Safety Plan (HASP) during ground-intrusive work. HASPs for the
proposed South Site 2 and North Site 1 redevelopment are included as Appendices D
and E, respectively; alternatively, the contractor may prepare a new HASP that is at
least as protective as these HASPs.

• The use of the groundwater underlying the Site is prohibited without treatment
rendering it safe for intended use.

• The potential for vapor intrusion has been evaluated for the existing ballpark stadium
building and the proposed parking garage, Terminal Building, Wheel, and Empire
Outlets building as summarized in Section 2.2.1.2. The potential for vapor intrusion
must be evaluated for any additional buildings developed at the Site, and any
potential impacts that are identified must be monitored or mitigated.

• Vegetable gardens and farming on the Site are prohibited.

• During the proposed construction, the owners of the Site or remedial parties will
submit to NYSDEC a written statement that summarizes the condition of the site cap,
describes any soil stockpiles, and includes manifests for soil disposed during the
certification period. This certification shall be submitted annually, or an alternate
period of time that NYSDEC may allow and will be made by an expert that the
NYSDEC finds acceptable. Due to separate construction schedules, the written
statements may be submitted separately for each of the Sites.

• At the completion of construction, the owners of the Site or remedial parties will
submit to NYSDEC: an updated cover plan for the Site; testing data for reused and
imported soils; and as-built drawings of the vapor barriers and (where applicable)
SSDS systems. This information may be submitted separately for North Site 1 and
South Site 2.

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

2.3.1 Excavation Work Plan

The site has been remediated for restricted commercial use. Any future intrusive
work that will penetrate the soil cover or cap, or encounter or disturb the
remaining contamination, including the proposed construction and any other
modifications or repairs to the existing cover system, will be performed in
compliance with the Excavation Work Plan (EWP) that is attached as Appendix
A to this SMP. Any work conducted pursuant to the EWP must also be
conducted in accordance with the procedures defined in a Health and Safety Plan
(HASP) and Community Air Monitoring Plan (CAMP) prepared for the Site.
Sample HASPs for South Site 2 and North Site 1 are attached as Appendices D
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and E to this SMP and are in current compliance with DER-10, and 29 CFR
1910, 29 CFR 1926, and all other applicable Federal, State and local regulations.
Based on future changes to State and federal health and safety requirements, and
specific methods employed by future contractors, the HASP and CAMP will be
updated and re-submitted as needed with the notification provided in Section A-1
of the EWP. Any intrusive construction work will be performed in compliance
with the EWP, HASP and CAMP, and will be included in the periodic inspection
and certification reports submitted under the Site Management Reporting Plan
(See Section 5).

The Site owner and associated parties preparing the remedial documents
submitted to the State, and parties performing this work, are completely
responsible for the safe performance of all intrusive work, the structural integrity
of excavations, proper disposal of groundwater for dewatering, control of runoff
from open excavations into remaining contamination, and for structures that may
be affected by excavations (such as building foundations and bridge footings).
The Site owner will ensure that site development activities will not interfere
with, or otherwise impair or compromise, the engineering controls described in
this SMP.

2.3.2 Soil Vapor Intrusion Evaluation

The potential for vapor intrusion has been evaluated for the existing ballpark
stadium building and the proposed parking garage, Terminal Building, Wheel,
and Empire Outlets building and mitigation measures have been determined, as
summarized in Section 2.2.1.2. In addition, following the construction of the
Terminal Building and Empire Outlets (which will include passive SSDS
systems), indoor air sampling will be conducted in these buildings to
demonstrate that the passive SSDS systems are adequate and do not need to be
made active.

Prior to the construction of any additional enclosed structures at the Site, a soil
vapor intrusion (SVI) evaluation will be performed to determine whether any
mitigation measures are necessary to eliminate potential exposure to vapors in
these proposed structures. Alternatively, an SVI mitigation system may be
installed as an element of the building foundation without first conducting an
investigation. This mitigation system will include a vapor barrier and passive
SSDS capable of being converted to an active system.

Prior to conducting an SVI investigation or installing a mitigation system, a work
plan will be developed and submitted to the NYSDEC and NYSDOH for
approval. This work plan will be developed in accordance with the most recent
NYSDOH “Guidance for Evaluating Vapor Intrusion in the State of New York”.
Measures to be employed to mitigate potential vapor intrusion will be evaluated,
selected, designed, installed, and maintained based on the SVI evaluation, the
NYSDOH guidance, and construction details of the proposed structure.

Preliminary (unvalidated) SVI sampling data will be forwarded to the NYSDEC
and NYSDOH for initial review and interpretation. Upon validation, the final
data will be transmitted to the agencies, along with a recommendation for follow-
up action, such as mitigation.

SVI sampling results, evaluations, and follow-up actions will also be
summarized in the next Periodic Review Report.
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2.4 Inspections and Notifications

2.4.1 Inspections

Inspections of all remedial components installed at the Site will be conducted at
the frequency specified in the SMP Monitoring Plan schedule. A comprehensive
site-wide inspection will be conducted annually, regardless of the frequency of
the Periodic Review Report. The inspections will determine and document the
following:

• Whether Engineering Controls continue to perform as designed;

• Whether these controls continue to be protective of human health and the
environment;

• Compliance with requirements of this SMP and the deed restriction;

• Achievement of remedial performance criteria;

• Sampling and analysis of appropriate media during monitoring events;

• Whether Site records are complete and up to date; and

• Changes, or needed changes, to the remedial or monitoring systems.

Inspections will be conducted in accordance with the procedures set forth in the
Monitoring Plan of this SMP (Section 3). The reporting requirements are
outlined in the Periodic Review Reporting section of this plan (Section 5).

If an emergency (such as a natural disaster or an unforeseen failure of any of the
ECs) occurs, an inspection of the Site will be conducted within 5 days of the
event to verify the effectiveness of the EC/ICs implemented at the Site by a
qualified environmental professional as determined by NYSDEC.

2.4.2 Notifications

Notifications will be submitted by the Site owner to the NYSDEC as needed for
the following reasons:

• 60-day advance notice of any proposed changes in site use that are required
under the terms of the VCA, 6NYCRR Part 375, and/or Environmental
Conservation Law.

• 15-day advance notice of any proposed ground-intrusive activities pursuant
to the Excavation Work Plan.

• Notice within 48 hours of any damage or defect to the foundation, structures
or engineering control that reduces or has the potential to reduce the
effectiveness of an Engineering Control, and of any action to be taken to
mitigate the damage or defect.

• Verbal notice by noon of the following day of any emergency, such as a fire,
flood, or earthquake that reduces or has the potential to reduce the
effectiveness of Engineering Controls in place at the Site, with written
confirmation within 7 days that includes a summary of actions taken, or to be
taken, and the potential impact to the environment and the public.

• Follow-up status reports on actions taken to respond to any emergency event
requiring ongoing responsive action shall be submitted to the NYSDEC
within 45 days and shall describe and document actions taken to restore the
effectiveness of the ECs.
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Any change in the ownership of the Site or the responsibility for implementing
this SMP will include the following notifications:

• At least 60 days prior to the change, the NYSDEC will be notified in writing
of the proposed change. This will include a certification that the prospective
purchaser has been provided with a copy of the VCA and all approved work
plans and reports, including this SMP.

• Within 15 days after the transfer of all or part of the Site, the new owner’s
name, contact representative, and contact information will be confirmed in
writing.

2.5 Contingency Plan

Emergencies may include injury to personnel, fire or explosion, environmental release, or
serious weather conditions.

2.5.1 Emergency Telephone Numbers

In the event of any environmentally-related situation or unplanned occurrence requiring
assistance, the Owner(s) or Owner’s representative(s) should contact the appropriate party from
the contact list below. For emergencies, appropriate emergency response personnel should be
contacted. Prompt contact should also be made to AKRF. These emergency contact lists must be
maintained in easily accessible locations at the Sites.

Table 1: Emergency Contact Numbers*

Medical, Fire, and Police 911

One Call Center
(800) 272-4480
(3-day notice required for utility markout)

Poison Control Center (800) 222-1222
USEPA Pollution/Toxic Chemical/Oil Spills
National Response Center

(800) 424-8802

NYSDEC Spills Hotline (800) 457-7362

Table 2: Other Contact Numbers*

Qualified Environmental Professional (QEP) –
Michelle Lapin, P.E., AKRF

646-388-9520

AKRF Project Managers – Marcus Simons and
Asya Bychkov

646-388-9527 (Marcus), 646-388-9533 (Asya)

Tracey Bell, Assistant Vice President– NYC
Economic Development Corporation (Site
Owner)

212-312-3752

James Peronto – TRC Environmental
Corporation

860-298-6233

Empire Outlets Project Manager–South Site 2
- Matthew Basset, BFC Partners

718 422 9999 ext. 137

New York Wheel Project Manager – North Site 1
Rachel Suna, The Feil Organization
Broadwall Consulting Services

(212) 279-7600 ext. 202

Site Safety Officer – South Site 2
Michael Angelo, URS

212-736-4444

Site Safety Officer – North Site 1
Stephen Grens, AKRF

914-922-2371

* Note: Contact numbers subject to change and should be updated as necessary
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2.5.2 Map and Directions to Nearest Health Facility

Site Location: 1 Bank Street

Nearest Hospital Name: Richmond University Medical Center

Hospital Location: 355 Bard Avenue (the emergency entrance is located on
Bard Avenue between Castleton Avenue and Moody Place)

Hospital Telephone: (718) 818-1234

Directions to the Hospital:

1. Go NORTHWEST on Bank Street

2. Turn LEFT onto Jersey Street

3. Turn RIGHT onto Richmond Terrace

4. Turn LEFT onto Davis Avenue

5. Turn LEFT onto Castleton Avenue

6. Turn LEFT onto Bard Avenue

Total Distance: Approximately 2.6 miles

Total Estimated Time: Approximately 6 minutes

A map Showing Route from the Site to the Hospital is included as Figure 5.

2.5.3 Response Procedures

As appropriate, the fire department and other emergency response groups will be
notified immediately by telephone of the emergency. The emergency telephone
number list is found at the beginning of this Contingency Plan (Table 1). The list
will also be posted prominently at the Site and made readily available to all
personnel at all times.

In the event that an emergency develops at the Site, the procedures delineated
herein are to be immediately followed. Emergency conditions are considered to
exist if:

• Any member of the field crew is involved in an accident or experiences any
adverse effects or symptoms of exposure while on-site;

• A condition is discovered that suggests the existence of a situation creating a
higher health hazard than anticipated; and/or

• A spill of oil or other hazardous materials occurs.

General emergency procedures and specific procedures for personal injury and
chemical exposure are described below.

2.5.3.1 Chemical Exposure

If a member of the field crew demonstrates symptoms of chemical exposure the
procedures outlined below should be followed:

• Another team member (buddy) should remove the individual from the
immediate area of contamination. The buddy should communicate to the Site
Safety Officer (SSO), via voice and/or hand signals, of the chemical
exposure. The SSO should contact the appropriate emergency response
agency.
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• Precautions should be taken to avoid exposure of other individuals to the
chemical.

• If the chemical is on the individual's clothing, the chemical should be
neutralized or removed if it is safe to do so.

• If the chemical has contacted the skin, the skin should be washed with
copious amounts of water.

• In case of eye contact, an emergency eye wash should be used. Eyes should
be washed for at least 15 minutes.

• All chemical exposure incidents must be reported in writing to the Project
Manager.

2.5.3.2 Personal Injury

In case of personal injury at the Site, the following procedures should be
followed:

• Another team member (buddy) should signal the SSO that an injury has
occurred.

• A field team member trained in first aid can administer treatment to an
injured worker.

• If deemed necessary, the victim should then be transported to the nearest
hospital or medical center. If necessary, an ambulance should be called to
transport the victim.

• The SSO is responsible for making certain that an Incident Report Form is
completed. Follow-up action should be taken to correct the situation that
caused the accident.

• Any incident (near miss, property damage, first aid, medical treatment, etc.)
must be reported.

A first-aid kit, eye-wash, and blood-borne pathogens kit will be kept on-site
during the field activities.

2.5.3.3 Evacuation Procedures

• The SSO will initiate evacuation procedures by signaling to leave the Site or
containment structure;

• All personnel in the work area should evacuate the area and meet in the
common designated area;

• All personnel suspected to be in or near the contract work area should be
accounted for and the whereabouts or missing persons determined
immediately; and

• The SSO will then give further instruction.

2.5.3.4 Procedures Implemented in the Event of a Major Fire, Explosion, or Emergency

• Notify the paramedics and/or fire department, as necessary;

• Signal the evacuation procedure previously outlined and implement the entire
procedure;

• Isolate the area;

• Stay upwind of any fire;
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• Keep the area surrounding the problem source clear after the incident occurs;
and

• Complete accident report and distribute to appropriate personnel.

2.5.3.5 Procedures for spills

All personnel must take every precaution to minimize the potential for spills
during Site operations. Any spill or evidence of a petroleum release identified
during excavation (e.g., via visual inspection and/or soil screening) will be
reported immediately to the SSO. The owner and QEP will be contacted, and all
work activities in the affected area will be halted until further instructions are
received from the QEP. The SSO will then determine and report any required
spills to NYCDEP and/or NYSDEC Hotlines; reporting to NYSDEC is required
within two hours of discovery.

Spill control apparatus (sorbent materials) will be located on-site. All materials
used for the cleanup of spills will be containerized and labeled separately from
other waste. The SSO, in consultation with the Project Manager, will determine
if additional spill response measures are required.

2.5.3.6 Procedures for Breach of Site Cover System

The following procedures will be required if breaching of the Site cover system
is needed, or occurs, or is discovered during a monitoring/inspection event in
accordance with Section 3.2. It is noted that no planned breach beneath any on-
site building that would damage the SSDS piping will be allowed. A map of the
as-built drawings for the SSDS must be consulted prior to disturbance of the slab
to avoid digging in pipe locations. The as-built drawings for the proposed
Terminal Building and Empire Outlets SSDS will be incorporated into the SMP
once the SSDS design is complete.

• The NYSDEC will be notified of the request in accordance with Section
2.4.2 of this SMP, and approval will need to be granted prior to the planned
breach. If an unplanned breach occurs, NYSDEC will be notified within 24
hours of the discovery of the occurrence.

• A written plan detailing the proposed repair or replacement activities will be
submitted for review. A map indicating the area of the breach will be
included in the plan.

• Once approval is received, NYSDEC will be notified at least 5 days prior to
breach repair to afford the ability to be on-site during the repair/replacement
activities.

• Ground-intrusive work beneath the Site cover system would be conducted in
accordance with a site-specific HASP. HASPs for the proposed South Site 2
and North Site 1 redevelopment are included as Appendices D and E,
respectively. Alternatively, the contractor may prepare a new HASP that is at
least as protective as these HASPs.

• If a breach of a vapor barrier should occur, grout injection will be performed,
where applicable, to eliminate water infiltrations, fill voids, and repair any
cracks of the vapor barrier. The basic steps for this type of crack repair are:

• Clean the area to be injected; remove any delaminated concrete,
dust, dirt, etc. in and around the crack.
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• Drill holes for injection packers at an angle to intersect the
crack; the spacing for the holes is determined by a NYS-licensed
P.E. based on the size and severity of the crack(s).

• Install and tighten packers.

• Flush crack with water; in the event that there is water seeping
through the crack, this step shall not be necessary.

• Inject the chemical grout beginning at the bottom; continue
along the crack from one end to the other.

• Remove the injection packers, patch the holes, remove any
excess surface grout and clean the equipment.

• If a breach of an area greater than 12 inches in diameter is
requested, the concrete foundation in the area will be saw cut,
removed, and disposed of properly as construction and
demolition debris. The concrete area to be saw cut will be
greater than the area of vapor barrier to be breached. Upon
completion of the subsurface activities, the vapor barrier will
be installed according to the manufacturer’s product
specifications with the vapor barrier overlapping the original
barrier appropriately. The ends of the barrier will be sealed as
per the manufacturer’s product specifications to ensure a vapor-
proof seal.

• All repairs to the composite cover system must be inspected and certified by
a Professional Engineer (P.E.) licensed in NY State.

• In areas where the proposed construction will penetrate the existing Site cap,
the affected area will be re-capped in accordance with Section A-9 of the
Excavation Work Plan.
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3.0 SITE MONITORING PLAN

3.1 Introduction

3.1.1 General

The Monitoring Plan describes the measures for evaluating the performance and
effectiveness of the remedy to reduce or mitigate contamination at the Site, the
soil cover system, and all affected site media identified below. Monitoring of
other Engineering Controls is described in Chapter 4, Operation, Monitoring and
Maintenance Plan. This Monitoring Plan may only be revised with the approval
of NYSDEC.

3.1.2 Purpose and Schedule

This Monitoring Plan describes the methods to be used for:

• Sampling and analysis of all appropriate media (e.g., groundwater, indoor air,
soil vapor, soil);

• Assessing compliance with applicable NYSDEC standards, criteria and
guidance, particularly ambient groundwater standards and Part 375 SCOs for
soil;

• Assessing achievement of the remedial performance criteria;

• Evaluating site information periodically to confirm that the remedy continues
to be effective in protecting public health and the environment; and

• Preparing the necessary reports for the various monitoring activities.

To adequately address these issues, this Monitoring Plan provides information
on:

• Sampling locations, protocol, and frequency;

• Information on all designed monitoring systems (e.g., well logs);

• Analytical sampling program requirements;

• Reporting requirements;

• Quality Assurance/Quality Control (QA/QC) requirements;

• Inspection and maintenance requirements for monitoring wells;

• Monitoring well decommissioning procedures; and

• Annual inspection and periodic certification.

Annual monitoring of the performance of the remedy will be conducted until
termination of the updated deed restriction or termination of requirement by
NYSDEC. Monitoring programs are summarized in Table 3 and outlined in
detail in Sections 3.2 and 3.3.

Table 3: Monitoring/Inspection Schedule

Monitoring Program Frequency* Matrix Analysis

Groundwater monitoring in area of
residual petroleum contamination

(see Figure 6)

One round of sampling prior to
disturbance below the Site cover in this

area; and one round of sampling
following completion of disturbance in

this area

Groundwater VOCs, SVOCs

Site-wide Inspection Annual (See Table 4) N/A N/A
Cover system monitoring Annual (See Table 4) N/A N/A

Gas monitoring system inspection Quarterly (See Table 4) N/A N/A

* The frequency of events will be conducted as specified until otherwise approved by NYSDEC
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3.2 Cover System Monitoring

Exposure to residual contaminated soil is currently being prevented by an engineered Site
cover system that was built at the Site, as shown on Figure 4. Following the proposed
construction, which will disturb portions of the existing cover system, exposure to
residual contaminated soil will be prevented by a combination of the original cover
system and (in areas where the Site cover system would be disturbed) a new engineered
Site cover system.

Following the proposed construction, the Site cover system will remain intact 24 hours a
day, seven days a week, for 365 days a year. Breaching of the demarcation barrier
underneath the clean fill buffer, concrete and asphalt pavement, concrete foundation
walls and slabs, or vapor barrier without prior written permission by NYSDEC or the
appropriate agency are prohibited. In the unlikely event of an unanticipated accidental or
requested breach, the procedure for response to breach of the Site cover system is
outlined in Section 2.5.3.6.

Monitoring of the Site cover system will occur on an annual basis as long as the deed
restriction is in effect to ensure the system’s integrity. Monitoring will consist of
inspection and certification by a NYS-licensed P.E., and shall evaluate the structural
integrity of the concrete floors on the lowest levels of the existing and proposed
buildings, and the paved surfaces and soil cap in outdoor areas, as well as the function of
the existing gas monitoring system within the ballpark. If any cracks or openings in
concrete or equipment malfunctions are identified, they will be repaired. The results of
the inspection will be included in the Periodic Review Report. In addition, the Site cover
system must be inspected and certified any time a breach in the system occurs. The
inspection frequency is subject to change with the approval of the NYSDEC.
Unscheduled inspections and/or sampling may take place when a suspected failure of the
composite cover system has been reported or an emergency occurs that is deemed likely
to affect the operation of the system. Details of cover system monitoring and maintenance
requirements are outlined below.

Soil-Covered Areas

Clean soil covers are present over all areas of the Site not covered by paved surfaces or
permanent structures (e.g., buildings). Current thickness and locations of the clean soil
cover are indicated on Figure 4. An updated Site cover plan will be provided to NYSDEC
as part of the annual reports discussed in Section 3.5. In areas where the clean soil cover
is less than 18 inches thick, it is generally underlain by a permeable filter fabric
demarcation layer; the filter fabric liner was not placed within the drip line of existing
and new trees or shrubs. Demarcation layers will be placed under the new soil cap
installed as part of any future construction, as summarized in Section A-9 of the
Excavation Work Plan (see Appendix A).

The integrity of the soil cover must be maintained to eliminate exposure to the underlying
contaminated soil and fill material. Soil-covered areas are overlain by shredded wood
mulch and/or vegetated with grasses, trees and shrubs.

Routine landscape vegetation maintenance activities are conducted by a NYCEDC-
contracted landscaping service. The service shall conduct once-per-year spot
pesticide/herbicide application to destroy invasive brush, woody vegetation and unwanted
weeds. Any herbicide application must be conducted by or under the direct supervision of
a certified pesticide applicator in accordance with all applicable regulations, including but
not limited to 6 NYCRR Part 325. Herbicide application shall only be conducted in late
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February to early March and only in mulched areas. Herbicides require extreme caution
during application, and should not be applied on a windy day. No herbicide shall be
sprayed onto shrubs or trees. Weeding by hand or mechanical equipment shall be
conducted monthly beginning in May and ending in November. Persistent invasive brush
and woody vegetation will be removed, including the roots, and the cover surface
restored and re-vegetated, as appropriate.

Mowing of open lawn-grassed areas shall also be conducted beginning in mid-April and
continuing through mid-October. Mowing will be conducted as required to keep lawn-
grassed areas at a height of approximately three inches. Meadow-grassed areas will not
be mowed, and will be allowed to grow undisturbed as a natural coastal environment. A
shredded bark mulch layer shall be maintained to control weed growth in all bare areas
not covered with grass, stone, gravel, or other material used to control erosion.

At a minimum, the soil-covered areas shall be inspected annually for any signs of
erosion, deterioration, or conditions that could lead to erosion, such as thinning or
bare mulch cover and stressed or dead vegetation. The facility operator(s) shall also
conduct routine inspections of the entire Site to ensure continued public safety. The
facility operator(s) shall be responsible for maintaining the stadium structure and ball
field, as well as the proposed new construction. The annual Site inspections shall include
visual inspection of the soil-covered areas. The vegetation, any mulch cover, and the
topsoil shall be inspected for any signs of erosion, settlement, subsidence, movement, or
other undesirable condition. The presence of any exposed demarcation layer that
underlies the clean soil cover shall also be noted. The annual inspections should be
conducted in the spring or fall to allow for any seasonal impact on the cover to be
assessed. A blank Annual Site Inspection log sheet is provided in Appendix G to
document the annual soil cover inspections. Inspections shall also be conducted after any
significant weather events (e.g., severe storms, flooding, hurricanes, tornadoes) that
might adversely affect the soil cover. The annual inspections shall be conducted by an
independent State of New York-licensed P.E. to assess the continued integrity of the soil
cover. A copy of the completed Annual Site Inspection log sheet will be submitted in the
annual report to NYSDEC as required under the updated deed restriction. The Annual
Site Inspection log sheet will be updated as needed to reflect changes to the Site cover
due to the proposed construction.

In accordance with the deed restriction (see Appendix C), written approval shall be
obtained from NYSDEC or the Relevant Agency prior to any excavation activities at
the Site exceeding the clean soil cover and underlying demarcation layer. If
excavation occurs on the Site, any soil or fill material excavated and not reused must be
managed, characterized and properly disposed of off-site at an approved and permitted
facility in accordance with regulations and directives of the NYSDEC or Relevant
Agency, or re-deposited on-site and capped, unless it is demonstrated to the satisfaction
of the NYSDEC or Relevant Agency that such soil is not contaminated with any
substance that will pose a risk to human health.

Should it become necessary to repair, replace or install soil cover material, at least
one foot of clean soil shall be installed in all open areas or the Site except directly
adjacent to trees, where a 6-inch soil cover is allowed. In planting areas, the soil
cover shall include at least 6 inches of topsoil to support vegetation. If enough of the
soil cover is damaged that the underlying demarcation layer is visible, the soil cover shall
be repaired/replaced as soon as practicable. However, if repairs cannot be completed
within a period of a few days, the exposed area shall be barricaded to prevent public
access to the location. If the existing demarcation layer is damaged or missing, a new
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demarcation layer (e.g., a light-duty white filter fabric or orange snow fencing) shall be
installed below the new or replaced soil cover. The clean soil cover materials and
management of any excavated materials during any cover repair or construction activities
shall be in accordance with the Excavation Work Plan in Appendix C.

Paved Surfaces

Paved surfaces are covered by asphalt, concrete, or pavers and are provided with suitable
sub-grade materials. The existing parking lots are paved with 6 inches of asphalt
pavement (2-inch top course over a 4-inch binder course) underlain by a 6-inch aggregate
base course, followed by a 12-inch recycled concrete aggregate layer. The access road
running through the Site consists of 6 inches of asphalt pavement (2-inch asphaltic
concrete wearing course over a 4-inch binder course) underlain by a 6-inch aggregate
base course, followed by a 12-inch recycled concrete aggregate layer. The colored
concrete pavement in the courtyards near the ballpark and at the road crossing consists of
5 to 8 inches of concrete underlain by 6 inches of gravel sub-base over compacted
subgrade. The sidewalks consist of a 5 to 7 inches of concrete underlain by a 6-inch layer
of ¾-inch crushed stone over compacted subgrade. The unit pavers in the courtyard areas
consist of 2 ⅜-inch thick blocks over a ¾-inch thick bituminous setting bed, a 5-inch 
thick concrete base, and a 6-inch gravel sub-base.

The integrity of the paved surfaces must be maintained to eliminate exposure to the
underlying contaminated soil and fill material. At a minimum, the paved surfaces
will be inspected annually by an independent licensed P.E. These routine inspections
shall include visual surveys of the paved areas. Damaged paved surfaces, including but
not limited to large cracks, depressions, bumps and/or potholes, shall be noted during the
inspections. The annual inspections shall be conducted in the early spring or fall after
adverse seasonal conditions have ended and during periods when there is minimal
vehicular and pedestrian traffic at the Site. A blank Annual Site Inspection log sheet is
provided in Appendix G to document the annual inspections. The log sheet will be
updated as needed to reflect changes to the Site cover due to the proposed construction.

In accordance with the deed restriction (see Appendix C), written approval shall be
obtained from NYSDEC or the Relevant Agency prior to any excavation activities at
the Site exceeding the paved surfaces and underlying imported subgrade layer. If
excavation occurs at the Site, any soil or fill material excavated and not reused must be
managed, characterized and properly disposed of off-site at an approved and permitted
facility in accordance with regulations and directives of the NYSDEC or Relevant
Agency, or re-deposited on-site and capped, unless it is demonstrated to the satisfaction
of the NYSDEC or Relevant Agency that such soil is not contaminated with any
substance that will pose a risk to human health. The capping materials and management
of any excavated materials during any cover repair or construction activities shall be in
accordance with the Excavation Work Plan in Appendix C.

Stormwater Management System

The stormwater management devices that collect runoff from the paved surfaces must be
maintained to continue to be effective. Prior to the proposed construction, the stormwater
management system consists of a series of swales and catch basins across the Site that
direct and collect stormwater to the four on-site detention basins and/or stormwater
outfalls along the shoreline. The catch basin sumps and detention basins provide for the
removal of suspended solids from Site stormwater runoff. In addition, two advanced
stormwater separator devices, In-Line Stormceptors® manufactured by Rinker Materials,
provide for suspended solids and any free oil removal from the eastern and western
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parking lots and a portion of the access road. Each unit is constructed from precast
concrete components and a fiberglass insert. The In-Line Stormceptor® has been proven
in laboratory and field tests to remove over 80% of total suspended solids, and 95% of
free oil and hydrocarbon spills. Each Stormceptor® is provided with two components: a
treatment chamber and a high flow bypass chamber. The units are: a 2,400-gallon unit
(Model STC 2400 precast concrete) that discharges to the easternmost detention basin;
and a 3,600-gallon unit (Model STC 3600 precast concrete) that discharges to the
westernmost detention basin. The locations of the detention basins and the two
stormwater separator units are shown in Appendix L. A general description of the
operation of the units and schematics are also provided in Appendix L.

Generally, according to the manufacturer, maintenance should be done on the
Stormceptor® at least once a year, but it is advisable to check the unit every 3
months during the first year of operation to determine the site-specific rate of
sediment accumulation. The inspection frequency is then adjusted based on
observations made during the first year. The separator inspections must be completed
annually to ensure timely maintenance and optimum performance. The inspections of the
separators will be conducted by an independent P.E. at the same time as the inspections
of other remedial measures. These inspections will be documented on a copy of the
Annual Site Inspection log sheet provided in Appendix G. In the event of a spill of oil or
other hazardous materials that enter the stormwater drainage system and separator, the
release must be reported to NYSDEC within 2 hours of its discovery (spill hotline, 800-
457-7362), the separator must be cleaned immediately by a spill cleanup contractor, and
the waste must be disposed of at an off-site permitted facility. Any releases into
navigable waterways (i.e., the adjacent harbor) must also be reported to the federal
National Response Center (NRC; 800-424-8802).

The inspection will be conducted by taking a sample from a separator unit using a clear
plastic sampling tube. Commercial sampling tubes are available from water and
wastewater equipment suppliers. The separator manhole cover must be removed in order
to take samples of the oil and sediment accumulation. Three samples should be taken and
averaged for each unit. Sediment removal should be conducted once sediment depth
exceeds the following guidelines indicated by the manufacturer for each unit:

• STC 2400: 12 inches of sediment accumulation

• STC 3600: 15 inches of sediment accumulation

Separator units are normally cleaned using vacuum trucks that suck the water and
pollutants out of the unit. In general, oil and other floating hydrocarbons are skimmed
(pumped) off the surface for off-site disposal. Bottom sediment is also typically removed
from a separator by a vacuum truck. Floatables and bottom sediment are removed
through the 24-inch diameter outlet riser pipe. Alternatively, floatables may be removed
through the 6-inch oil inspection port. All water and solids removed from the separators
must be properly characterized and disposed of off-site in accordance with all applicable
regulations. Typically, such stormwater treatment system wastewater is non-hazardous
and may be disposed of at a local publicly owned sewage treatment plant or permitted
private wastewater treatment facility. Large amounts of solids may require
separation/dewatering and disposal at a permitted treatment and/or disposal facility (e.g.,
a landfill). In the event of a spill, waste associated with spill cleanup must be properly
characterized and disposed of at a permitted treatment/disposal facility.

The four stormwater detention basins also provide control of stormwater runoff from the
Site. The basins control water flow by attenuating and delaying stormwater runoff peak
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flows. The basin outlet structures consist of a concrete box equipped with a low-flow
orifice/trash rack and high overflow grate. The basin bottom immediately adjacent to the
basin inlets and outlets are covered with stone for erosion control. The bottoms of the
soil-covered basins are vegetated with meadow grass, and the edges are covered with
bark mulch planted with trees and shrubs. The basins shall be inspected annually by an
independent P.E., and any accumulated trash shall be removed from the bottoms and
outlet rack areas. In addition, the bottoms of the basins shall be inspected to ensure that
the geosynthetic clay liners are not exposed through the soil cover. The Stormceptor®

separators should minimize sediment accumulation in the eastern- and western-most
basins. However, the central basin, which currently receives stormwater runoff directly
from a grassed drainage swale along the eastern half of the western parking lot and part
of the adjacent access road, may accumulate larger amounts of sediments. If large
amounts of sediment are observed to accumulate in the basins, the sediment should be
removed so it does not re-suspend in stormwater during subsequent storms and discharge
into the adjacent harbor. A copy of the Annual Site Inspection log sheet provided in
Appendix G must be used to document the inspections of the detention basins.

The stormwater catch basins located across the Site, including those in the eastern
parking lot and along the access roadway, must be maintained to ensure their continued
proper operation. Sediment, floatables and other debris accumulate in the bottom sumps
of each catch basin and must be removed. Typical maintenance of catch basins includes
trash removal from the inlet grate and removal of accumulated sediment from the bottom
of the sump using a vacuum truck. Studies have shown that catch basins can capture
sediments while sediment accumulation is up to approximately 50 percent of the sump
volume. Above this volume, catch basins reportedly reach steady state due to re-
suspension of sediment. Frequent catch basin cleaning maintains available sump volume
for treatment purposes. Catch basins should be cleaned at least annually, after the snow
and ice removal season is over and as soon as possible before spring rainfall events (e.g.,
late March to early April). In general, a catch basin should be cleaned if the depth of
deposits is greater than or equal to one-half of the depth from the bottom of the basin to
the invert of the lowest pipe in the basin. If a catch basin significantly exceeds this one-
half depth standard during the annual inspection, it should be cleaned more frequently.
The catch basin inspections will be conducted by a licensed P.E. as part of the overall
annual Site inspection program, and documented on a copy of the Annual Site Inspection
log sheet provided in Appendix G.

The proposed construction will result in the removal of surface parking on South Site 2
and North Site 1, as well as the separators and detention basins located on these portions
of the Site. Plans of stormwater detention and pollution control structures installed
following the construction will be provided to NYSDEC.

Stone Riprap Shoreline Areas

Stone riprap is provided along much of the Site shoreline for wave scour protection, and
at the stormwater outfalls for erosion protection. The natural stone riprap sizes vary from
15- to 600-pound stones. At the shoreline esplanade that runs along the central to eastern
portions of the Site, a concrete retaining wall is also provided. The shoreline along the
retaining wall is provided with 150-pound stone riprap protection. The stone riprap along
the remaining central portion of the Site consists of 1.5-foot thick, 60-pound stone base
covered by a 2- to 3-foot thick, 600-pound stone layer. The stone riprap along the western
portion of the Site consists of 1-foot thick, 15-pound stone base covered by a 2-foot thick,
150-pound stone layer. The base of the stone riprap is underlain by a black non-
biodegradable permeable geotextile filter fabric. All of the Site stormwater outfalls along
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the shoreline are provided with concrete headwalls and aprons that discharge onto at least
2-foot thick layers of 150-pound stone.

The locations of the two shoreline sediment remediation areas, SD-4 and SD-6, are
shown in Appendix I. Area SD-6 is currently partially covered by the concrete decking of
the west plaza in the central portion of the Site. As previously noted, following the
removal of lead-contaminated sediments, each of these areas was covered with a black
non-biodegradable geotextile filter fabric, backfilled with clean sand and gravel up to
surrounding grade, and covered by stone riprap.

The stone riprap-covered shoreline areas must be maintained to ensure the long-
term protection of the shoreline sediments and soil from erosion. The stone riprap
present along much of the Site shoreline and across the SD-4 and SD-6 areas shall
be visually inspected annually and after any major storm events (e.g., hurricanes)
that have the potential to wash out riprap. Photographic documentation of the
condition of each area must also be made during each annual inspection. Items to
consider during the inspections include the continued uniform presence of stone riprap
across the areas, and any exposure of the underlying black filter fabric. If stone riprap is
missing and the underlying gray gravel backfill is exposed at the two remediation areas,
and/or the underlying black filter fabric liner is visible at these locations, the conditions
must be repaired as soon as practicable. If stone riprap is missing from other protected
shoreline locations, these locations must also be repaired as soon as practicable. The
annual stone riprap inspections will be conducted by a licensed P.E. as part of the overall
annual Site inspection program, and documented on a copy of the Annual Site Inspection
log sheet provided in Appendix G.

3.3 Site-Wide Inspection

Site-wide inspections will be performed on a regular schedule at a minimum of once a
year. Site-wide inspections will also be performed after all severe weather conditions that
may affect Engineering Controls. During these inspections, an inspection form will be
completed (Appendix G). The form will compile sufficient information to assess the
following:

• Compliance with all ICs, including site usage;

• An evaluation of the condition and continued effectiveness of ECs;

• General site conditions at the time of the inspection;

• The site management activities being conducted including, where appropriate,
confirmation sampling and a health and safety inspection;

• Compliance with permits and schedules included in the Operation and Maintenance
Plan; and

• Confirmation that site records are up to date.

3.4 Monitoring Quality Assurance/Quality Control

All sampling and analyses will be performed in accordance with the requirements of the
Quality Assurance Project Plan (QAPP) prepared for the Site (Appendix F). Main
Components of the QAPP include:

• QA/QC Objectives for Data Measurement.

• Sampling Program:
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o Sample containers will be properly washed, decontaminated, and appropriate
preservative will be added (if applicable) prior to their use by the analytical
laboratory. Containers with preservative will be tagged as such.

o Sample holding times will be in accordance with the NYSDEC ASP
requirements.

• Field QC samples (e.g., trip blanks, coded field duplicates, and matrix spike/matrix
spike duplicates) will be collected as necessary.

• Sample Tracking and Custody.

• Calibration Procedures:

o All field analytical equipment will be calibrated immediately prior to each day's
use. The SSO will follow all calibration procedures and schedules as specified in
USEPA SW-846 and subsequent updates that apply to the instruments used for
the analytical methods.

• Analytical Procedures.

• Preparation of a Data Usability Summary Report (DUSR), which will present the
results of data validation, including a summary assessment of laboratory data
packages, sample preservation and chain of custody procedures, and a summary
assessment of precision, accuracy, representativeness, comparability, and
completeness for each analytical method.

• Internal QC and Checks.

• QA Performance and System Audits.

• Preventative Maintenance Procedures and Schedules.

• Corrective Action Measures.

3.5 Monitoring Reporting Requirements

Forms and any other information generated during regular monitoring events and
inspections will be kept on file on-site. All forms, and other relevant reporting formats
used during the monitoring/inspection events, will be (1) subject to approval by
NYSDEC and (2) submitted at the time of the Periodic Review Report, as specified in the
Reporting Plan of this SMP.

All monitoring results will be reported to NYSDEC on a periodic basis in the Periodic
Review Report. A letter report will also be prepared, if required by NYSDEC, subsequent
to a sampling event. The report (or letter) will include, at a minimum:

• Date of event;

• Personnel conducting sampling;

• Description of the activities performed;

• Type of samples collected (e.g., sub-slab vapor, indoor air, outdoor air, etc.);

• Copies of all field forms completed (e.g., well sampling logs, chain-of-custody
documentation, etc.);

• Sampling results in comparison to appropriate standards/criteria;

• A figure illustrating sample type and sampling locations;
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• Copies of all laboratory data sheets and the required laboratory data deliverables
required for all points sampled (to be submitted electronically in the NYSDEC-
identified format);

• Any observations, conclusions, or recommendations; and

• A determination as to whether site conditions have changed since the last reporting
event.

Data will be reported in hard copy or digital format as determined by NYSDEC. A
summary of the monitoring program deliverables are summarized in Table 4.

Table 4: Schedule of Monitoring/Inspection Reports

Task Reporting Frequency*
Periodic Review Report including condition of
ICs/ECs, monitoring performed (e.g., CAMP),
sampling conducted (including groundwater
monitoring as noted in Table 3), soil stockpiles,
soil disposal and importation

Annually during construction

Periodic Review Report including condition of
IC/ECs (e.g., composite covers, shoreline stone
riprap, SSDS, gas monitoring system)

Annually beginning 15 months after receipt of COC
until termination of the updated deed restriction or
termination of requirement by NYSDEC

Unscheduled reporting on condition of ICs/ECs
As needed following an emergency (e.g., natural
disaster), which may affect performance of ICs/ECs

* The frequency of events will be conducted as specified until otherwise approved by NYSDEC
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4.0 OPERATION AND MAINTENANCE PLAN

4.1 Introduction

This Operation and Maintenance Plan describes the measures necessary to operate,
monitor and maintain the mechanical components of the remedy selected for the Site.
This Operation and Maintenance Plan:

• Includes the steps necessary to allow individuals unfamiliar with the Site to operate
and maintain the sub-slab depressurization and gas monitoring systems;

• Includes an operation and maintenance contingency plan; and

• Will be updated periodically to reflect changes in Site conditions or the manner in
which the sub-slab depressurization systems are operated and maintained.

Information on non-mechanical Engineering Controls (i.e., Site cover system) is provided
in Section 2 - Engineering and Institutional Control Plan and Section 3 – Site Monitoring
Plan. A copy of this Operation and Maintenance Plan, along with the complete SMP,
will be kept at the Site. This Operation and Maintenance Plan is not to be used as a
stand-alone document, but as a component document of the SMP.

4.2 Engineering Control System Operation and Maintenance

4.2.1 Sub-Slab Depressurization System (SSDS)

4.2.1.1 Scope

Ballpark Stadium Building SSDS

Due to the detection of methane within the ballpark stadium building footprint, a
passive SSDS and a vapor barrier were installed beneath the enclosed portions of
the ballpark stadium building, and a continuous combustible gas monitoring
system was installed within the building. The SSDS maintains a negative
pressure underneath the slab while allowing the vapors below the concrete slab to
vent without intruding into the building.

As-built drawings of the SSDS and gas monitoring systems are included in
Appendix K. The sub-slab piping consists of interconnected sections of solid and
perforated 4-inch diameter Schedule 40 PVC pipe in below-grade gravel-filled
trenches overlain by a 6-inch thick interconnecting gravel layer. The tops and
sides of the perforated piping are covered with a filter fabric to prevent clogging
of the piping perforations with backfill and cover materials. In those areas
finished with a concrete slab, the gravel layer is overlain with a 6-mil plastic
vapor barrier. The plastic is covered with a sand layer that underlies the concrete
slab.

A concrete slab floor was not constructed in the two unfinished sections of the
service ground level of the stadium building that are unoccupied under normal
use of the stadium. These two sections include the following areas, as shown on
the piping plans in Appendix K. The first unfinished section is at the
northernmost continuous open area in drawing Areas B (at wall near Section
Line 1) and C (at wall near Section Line 6.5, ending behind third-base side
dugout). The second unfinished section is at the northern end of open area in
Area E (starting at wall near Section Line 16) continuous to the entire open area
of Area F (ends at wall at Section Line 24). Due to the absence of a concrete slab
in these areas, the plastic vapor barrier and overlying sand layer are also not
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present. The vent piping in these unoccupied areas is covered by at least 3 inches
of gravel. However, if it is decided by the operator to occupy these
unfinished areas in the future, a concrete slab underlain by a sand layer and
a vapor barrier shall be constructed unless otherwise approved by
NYSDEC. In the meanwhile, these unoccupied open space areas are provided
with louvered ventilation and continuous monitoring by combustible gas sensors
to ensure that unsafe levels of combustible gases do not accumulate in these
unfinished areas.

The concrete floor slab was poured directly around all floor slab penetrations,
and a cement grout was poured inside the base of the concrete masonry unit
(CMU) wall cells and, therefore, around all utility penetrations that run inside the
walls. Any future concrete floor slab penetrations and openings must be sealed
with a non-cracking polyurethane caulk. Any fully-penetrating cracks that
develop in the concrete floor slab shall also be filled with a non-cracking
polyurethane caulk.

The vent piping exits the building at two locations: at the northwestern end of the
ballpark structure (left field side) and at the northeastern end of the stadium
structure (right field side). At each location, a set of four vent pipes exit the
building. Generally, each set of vent pipes is associated with sub-slab vent piping
that covers half of the ballpark. The actual layout of each set of piping is shown
on the piping plans in Appendix K. The vent piping that exits the building is
constructed of 4-inch diameter Schedule 40 steel pipe. The steel piping is painted
black for corrosion protection. As indicated on the piping detail drawing ENVD-
3, each pipe terminates as a gooseneck with a mushroom cap and screen. The
exterior piping is provided with a below-grade anchored tee and steel pipe nipple
section that is capped and available for connection to a blower, in the event that
conversion to an active SSDS system is determined to be necessary in the future.
The exterior vent pipes are enclosed by chain-link fencing.

Ballpark Gas Monitoring System

An interior methane monitoring system was installed on the ground level of the
ballpark structure. Gas sensor locations were selected to provide representative
coverage throughout the ground floor of the ballpark. Norcon designed the
electrical layout of the entire monitoring system. Adco Electric installed the
system, with Norcon providing the system startup.

The monitoring system is a Sentry 5000 Gas Monitoring System manufactured
by Sierra Monitor Corporation of Milpitas, CA. The Sentry 5000 gas monitoring
system is a fixed-installation gas monitoring system designed for continuous
operation in open or confined areas. The system components include 18
combustible gas sensor modules calibrated to detect methane (Model 5100-02), 3
Sentry eight-channel controllers (Model 5000-8), 1 Sentry commander (Model
5800), and a printer (Model 5301-51CF). The system is also provided with a
battery backup and battery charger (Model 5346-05). The battery consists of a
12-volt, 17.5 Amp Hour, lead-acid, sealed rechargeable battery manufactured by
Power Source Corp. (Model PS12170). The controllers, commander, and printer
are rack-mounted in a wall cabinet (NEMA enclosure, Model 5304-04) located in
the ball field maintenance office (Room 1.01.04) on the ground floor of the
western side of the ballpark. A drawing (Plate A) of the stadium floor plan
showing the sensor locations is provided in Appendix K. The controllers and
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commander were configured by Norcon. Copies of the Sentry system data sheets
and instruction manuals are included in Appendix K. The following provides a
brief overview of each of the main system components.

The Sentry controller, the heart of the Sentry gas monitoring system, manages
the sensor modules and alarm relays, and interfaces with the operator via a user-
friendly front panel. The front panel includes a display indicating concentration
and sensor number, an alphanumeric display for diagnostics and menu, keypad,
and status indicators. From the controller, the user can configure alarm logic
schemes for zone or individual alarms, set easily identifiable gas and module
tags, perform non-intrusive one-person calibration, access printer reports and
utilize Modbus or other protocols for interface to facility-wide distributed control
systems. The system configuration is password-protected.

The face of each controller is provided with a Power light, Trouble light, eight
Alarm lights, two alphanumeric digital displays for sensor data, and seven push-
button keys. The Power light is solid green when the system is on, and flashes
green after a power interruption until reset. The Trouble light is off or black
under normal operation, solid red for a low-level alarm condition, and a flashing
red for a high-level alarm condition. The “low alarm” level setting is 10% of
the LEL (equal to 5,000 ppm methane). The LEL is defined as the maximum
concentration of a gas in air below which the substance will not burn when
exposed to a source of ignition. Appropriate response actions under low-alarm
conditions include ventilation of the sensor area, and investigation of the source
of the gas. The “high level” alarm setting is 25% of the LEL (equal to 12,500
ppm methane). Appropriate response actions under high-alarm conditions
include immediate ventilation of the sensor area, and possible evacuation of
the sensor area. The alarm conditions are to be manually reset only after the
source of the alarm has been identified, and the problem corrected. A one-page
summary of the LED alarm settings and appropriate responses (included in
Appendix K) is posted at the control panel.

The three installed controllers are configured such that 8 sensors each are
assigned to Controllers 1 and 3, and 2 sensors are assigned to Controller 2. A
tabular summary of the sensors assigned to the channels of each controller is
provided in Appendix K.

Key features of the controllers include:

• Menu prompting guides the user through system configuration and operation.
• System security with user identification codes prevents unauthorized users

from changing the configuration, and identifies users who make changes.
• Internal self-diagnostics routine makes over 120 checks of operating

parameters to ensure proper system performance.
• User-configured alphanumeric gas tags and module tags easily identify

sensor module location and gas type.
• Modbus or other commonly used protocols are available for interface to other

systems.
• Simple record-keeping via the 40-column printer (printer option included

with this system).
• Relay logic for customized response – standard column relays, individual

relays, and custom relays.
• Battery backup (optional battery and charger provided with this system).
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• Software enhancement package for enhanced alarm acknowledgement
features and fixed gas and module tags (option provided with this system).

The Sentry commander is a central alarm and data-handling station for the Sentry
gas monitoring system. The commander has 7 serial ports, each capable of
interfacing with the Sentry controllers. Information available at the commander
includes alarm conditions, concentration values, and trouble indication. The data
display and alarm relay process is user-configurable. The user can display a set of
priority data for any or all Sentry controllers connected to the commander
including such data as concentration data, alarm conditions, min/max/avg
calculations, set points, etc. The system configuration is password-protected.

The front panel of the commander is provided with Power and Trouble lights that
operate similarly to those on the controllers. The first six LED readouts (with #1
being on the far left) on the installed commander are configured to indicate a
solid red light for low- and high-level alarm conditions for the system (there are
no flashing red alarms on the commander). As with the controllers, the “low
alarm” and “high alarm” level settings are 10% of the LEL and 25% of the
LEL, respectively, with the same response actions. He seventh LED on the
commander is not in use, and the eighth LED is configured to indicate an
“emergency alarm” for any of the 18 gas sensors. The “emergency alarm” level
setting is 50% of the LEL (equal to 25,000 ppm methane) and indicates an
impending explosion hazard (i.e., explosion hazard is at LEL, which is
50,000 ppm methane). Appropriate response actions under “emergency
alarm” conditions include immediate ventilation and evacuation of the
sensor area. A one-page summary of the LED alarm settings and appropriate
responses (included in Appendix K) is posted at the control panel.

The Sentry commander interfaces with the Sentry controllers via Modbus RTU
protocol. Up to 8 commander serial ports may be used for RS232 or RS485
(converters required) communication. The commander acts as a Modbus port
expander, and uses sensor and alarm data for processing logic. Up to 32 single-
pole double-through relays provide alarm outputs. Nine LEDs provide intelligent
annunciation. A parallel printer port provides for output of pre-formatted reports
to the printer. All relays, LEDs, and internal process values (known as Flags) can
be provided with 16 character tags, which are displayed on the commander’s 32-
character digital display. The user may select display options which include
continuous display, exception display, or no display for each parameter. The
commander continuously scrolls through a list of display items based on the
individual process rules of the end user.

The printer provided with this system simplifies recordkeeping necessary to
document responsible management practices. There are 7 reports that can be
generated by the printer: Status Report, System Report, Key Event Report,
History Report, Calibration Report, Warm Start Report, and Diagnostic Report.
Examples of the major reports are provided in Appendix K. A summary of the
content of each report follows:

• Status report: shows a snapshot of the gas concentrations and alarms.
Reporting interval is user-selectable from 1 hour to 7 days. The first line
indicates the controller ID and date/time. The second line indicates the sensor
number and alarm indication ("L" for low alarm and "H" for high alarm). The
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third line indicates the current concentration and the fourth line indicates the
gas type (i.e., methane).

• System Report: lists all the system parameters, including the software
configurations of the system, calibration, printer, and each module (on/off
condition, calibration status, relay latching configuration, alarm levels,
module type, the controller channel to which it is connected, and calibration
conditions and factors).

• Key Event Report: generated whenever any module reading exceeds a preset
minimum level. After the sensor is above the minimum level, any change
greater than a preset change concentration will cause another Event Report to
print. The Event Report prints all module numbers and their present readings.
This concise record provides information for better decision-making before
an alarm level is reached.

• History Report: lists the last time each significant event has occurred. This
includes system power interruption, history reset, alarm and concentration
information for each sensor, calibration time for each sensor, and an error
log. A History Report can be printed each time a Status Report is
programmed to print by selecting "Print History" "Y" in the CHANGE
PRINTER routine. These records are useful in establishing the presence of
gas during the period and documenting gas monitoring efforts.

• Calibration Report prints automatically upon completion of calibration. The
report indicates which gas type was calibrated, the gas concentration, and the
planned frequency of calibration. For each module, the report lists the
percent change during calibration, the peak concentration and the zero and
span sensor voltages. Module sensitivity is also checked. Sufficient
sensitivity requires that the voltage difference obtained in air (1st voltage) and
with span gas (2nd voltage) is sufficient to get adequate resolution.

• Warm Start Report: prints at any time the system is warm started due to a
power failure to show the system software configuration, the result of an
internal diagnostic sequence, and the power down and power up dates and
times.

• Diagnostic Report: lists the critical voltage conditions for each module and
can be selected to print periodically (from 1 to 90 minutes).

The printer paper must be replaced on an as-needed basis. In addition, the printer
ribbon will need replacement if the printing becomes illegible on the reports.

The Combustible Gas Sensor modules interface with the Sentry controllers. The
Combustible Gas Sensor module includes the sensor and electronic assembly
installed in an explosion-proof housing. Each sensor module has a unique
address, which allows signals from multiple modules to be multiplexed for
communication with the controller from the same cable. A wiring schematic
prepared by Norcon that shows the layout of the sensors is provided in Appendix
K. Appendix K also includes a drawing of the stadium floor plan showing the
sensor locations. Combustible gases are monitored with poison-resistant catalytic
bead sensors in each module. The sensor provides reliable zero stability and a
linear response to combustible gas over a wide temperature range, Each sensor
consists of two alumina beads surrounding a platinum wire operating at
approximately 450 °C. One bead is passivated so it will not react with
combustible gas. The other bead is catalyzed to promote a reaction with
combustible gas. Effects of changes in ambient temperature and relative humidity
are nullified by placing the two bends in separate legs of a Wheatstone bridge
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circuit. When the catalyzed bead reacts with combustible gas, it heats up, which
increases its resistance, and increases the output of the Wheatstone bridge circuit
used as a sensor signal.

Key features of gas sensor modules include:

• Digital signal transmission between the sensor and controller, enabling
multiplexing sensor modules on a single cable.

• One-person, non-intrusive calibration for ease of use. In the calibration
mode, sensors continue to monitor for hazardous conditions until calibration
gas is applied. All adjustments are made automatically after calibration gas
has been removed. Sentry notifies the operator of calibration completion and
allows acceptance or rejection of the calibration at the controller keypad.

• No manual adjustments required at the sensor module; the controller
automatically makes all necessary adjustments after the calibration gas is
removed.

• Automatic, post-calibration low sensitivity check of the sensor for proper
output.

• Power up and calibration output delay to avoid erroneous readings during
warm-up and after calibration.

• Diagnostic information displayed on the controller's alphanumeric display.
• Catalytic bead sensor technology for proven reliability and high accuracy.

Proposed SSDS for New Construction

The proposed new enclosed structures will be underlain by vapor barriers on the
undersides of foundations and below-grade sidewalls. As an additional measure
to prevent VOCs in soil gas from entering the new building interiors, installation
of a passive SSDS will be included in the construction of the Terminal Building
and the northern portion of the Empire Outlets building, and methane monitoring
systems will be installed in these buildings.

The SSDS will maintain a negative pressure underneath the slab while allowing
the vapors below the concrete slab to vent without intruding into the buildings.
The SSDS will consist of horizontal trenches with perforated PVC pipe, a filter
sock, and gravel. The horizontal pipes will be connected to vertical risers
extending above the roof of the buildings. Specifications for the SSDSs and
methane monitoring systems will be provided to NYSDEC prior to installation,
and as-built drawings will be provided following installation. Although the
SSDSs will be installed as passive systems, if upon future testing, vapors are
noted such that an active system is deemed necessary by the NYSDEC, the
system(s) will be upgraded to be active, in accordance with NYSDEC
requirements.

Indoor air sampling will be conducted following construction of the Terminal
Building and Empire Outlets to demonstrate that the passive SSDS systems are
adequate and do not need to be made active.

4.2.1.2 System Start-Up and Testing

Ballpark Stadium Building SSDS and Gas Monitoring System

The SSDS system, vapor barrier, and gas monitoring system in the existing
ballpark were installed in 2000 in accordance with the manufacturers’
specifications, and design drawings and specifications prepared by TRC.
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System measurements made in June and September 2001 gas surveys confirmed
that organic vapors and/or methane were being directed to the exterior at the vent
pipes on the third base side of the ballpark. Neither organic vapors nor methane
have been detected along the first base side vent pipes except for the detection of
0.1% methane at one vent pipe during the September 2001 survey. These results
are consistent with the pre-construction soil gas surveys, which indicated the
highest soil gas readings along the third base side of the ballpark. Also, the large
unoccupied open space with no floor slab at the northern end of the first base
side may be allowing gases to dissipate into this ventilated, unoccupied area
before reaching the first base side exterior vent pipes.

Indoor methane measurements were also made by TRC throughout the building
area during June 2001 and July 2002 inspections. No methane was detected
during these events, confirming the effectiveness of the gas venting system.

During the June 2001 survey, a high-alarm level of organic vapors was registered
in the fire pump room. This was attributed to temporary storage of epoxy paints
in the closed room. It was recommended that the doors be opened and the room
ventilated, and the epoxy paint was subsequently removed. The July 2002 survey
conducted after the paint was removed did not detect organic vapors in this room.
Low concentrations of organic vapors were detected in several nearby rooms
during the June 2001 and July 2002 inspections (with levels being lower in July
2002), possibly also associated with paint storage. Other than the June 2001
detection in the fire pump room, no alarms were registered by the gas monitoring
system during the start-up/testing period.

Future SSDS Installations

Upon completion of the SSDS riser construction on any future structures on the
Site, pressure testing will be conducted to ensure riser integrity, and
measurements of organic vapor and methane concentrations will be conducted at
the vent pipe outlets to confirm that any vapors are being directed to the exterior.
Any other testing recommended by the design specifications will also be
conducted. The result of the testing will be reported in the following Periodic
Review Report for the Site.

The system testing described above will be conducted if, in the course of the
SSDS lifetime, significant changes are made to the system.

4.2.1.3 System Operation: Routine Operation Procedures

Sub-Slab Depressurization System

The SSDS will be monitored by a QEP or New York State-licensed P.E.
Monitoring of the SSDS will consist of a visual inspection of the complete
system including checking to confirm that the risers are in good condition, and
identification and repair of leaks (if any). In addition, the overlying building
floor will be inspected for wear-related cracks or pitting and repaired as
needed. The SSDS will not be discontinued without written approval by
NYSDEC. A proposal to discontinue the SSDS will be submitted by the
property owner based on confirmatory data that justifies such request. Systems
will remain in place and operational until permission to discontinue use is
granted in writing by NYSDEC. The inspections will be documented in the
Annual Site Inspection log completed by an independent P.E. and contained in
Appendix G.
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Gas Monitoring System

The ballpark stadium building gas monitoring system must be calibrated
quarterly by a firm qualified in the installation and maintenance of gas
monitoring systems. Reports printed following the quarterly calibrations and kept
on file at the facility include Status Reports, History Reports, and Calibration
Reports, as detailed in Section 4.2.1.4. In addition, all Key Event Reports
generated automatically by the system are kept on file at the facility. When
system configuration changes occur, a System Report is printed and kept on file.
The completions of the quarterly gas monitoring system calibrations, as well as
any alarms and resulting corrective actions, are also verified in the Annual Site
Inspection log completed by an independent P.E. and contained in Appendix G.

The new methane monitoring systems in the Terminal Building and Empire
Outlets will be maintained in accordance with the manufacturer’s specifications.
These systems will be inspected regularly at the frequency specified by the
manufacturer, but annually at a minimum. Inspection and maintenance records
will be kept on file at the Site, and will be verified in the Annual Site Inspection
log completed by an independent P.E. and contained in Appendix G.

4.2.1.4 System Operation: Routine Equipment Maintenance

Sub-Slab Depressurization System

The ground-level concrete floor slabs on the existing and proposed buildings’
lowest levels shall be inspected or an annual basis to determine if any new or
existing areas (e.g., cracks, holes, joints) need to be repaired, caulked, and/or
sealed. During these inspections, a PID and a landfill gas detector (methane
monitor) will also be used to screen for the presence of gases in the air
throughout the ground floor and at representative concrete floor slab joints and
openings. Gas readings will also be obtained from the exterior vent pipe outlets
to document the gas venting conditions. The inspections will be conducted by a
licensed P.E. as part of the overall annual site inspection program.

This inspection activity is included in the Annual Site Inspection log provided in
Appendix G. A blank Gas Survey Log sheet also provided in Appendix G shall
be completed to document the gas measurements obtained during the inspection

Gas Monitoring Systems

The following are the manufacturer's recommendations the periodic maintenance
of the Sentry system installed in the ballpark stadium building, which must be
conducted as specified:

1. CALIBRATION: All sensors should be calibrated at a minimum of every 90
days (i.e., quarterly).

2. BATTERY REPLACEMENT: The lithium battery for memory retention of
system data should be replaced every two years. (See Section 7.2.2.3 on page
59 of the Sentry Instruction Manual).

3. DUST AND DIRT CONTROL: When calibration is performed, the
controller and the modules should be checked visually to determine if dust or
dirt build up needs to be removed. This cleaning should be done with dry
instruments such as compressed air, cloth wipes or whisk broom.

4. WIRING OR CABLE CONDITIONS: Any wiring or cables which are not
within conduits should be checked once a year for damage to insulation or
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corrosion of splice or terminal points. The electrical wiring to each sensor
module is contained in electrical conduits.

5. LUBRICATION: Lubricate metal to metal parts (module lid) periodically.
6. INSPECTION: Inspect modules periodically for moisture or water

accumulation.

A blank Gas Monitoring System Inspection and Calibration Log sheet is
provided in Appendix G to document the completion of the required Sentry
system calibration and inspections. This completed log must be kept on file at the
facility. Reports printed following the quarterly calibrations and kept on file at
the facility include Status Reports, History Reports, and Calibration Reports. In
addition, all Key Event Reports generated automatically by the system are kept
on file at the facility. When system configuration changes occur, a System
Report is printed and kept on file. The quarterly inspections shall be performed
by a firm qualified in the installation and maintenance of gas monitoring
systems. The completions of the quarterly gas monitoring system calibrations are
also verified in the Annual Site Inspection log completed by an independent P.E.
and contained in Appendix G.

The Sentry system can provide a large amount of data which is helpful during
inspections and troubleshooting of the system. This system is equipped with a
printer so various system reports can be printed for review. Reports can be
accessed and printed from each of the three controllers and the one commander.
Printing from the commander provides reports for all three controllers and thus is
the most efficient way to generate reports for the entire system.

The Controller Reports can be accessed and printed by pushing the TIME key on
the controller. The first push of the TIME button allows the user to CHECK
HISTORY through successive presses of the ENTER key (displays system clock
date and time, last time power was interrupted, date/time of last alarms, lowest
and highest concentration with date/time, last calibration with date/time, last
logged error with date/time), Each successive push of the TIME key allows the
user to print reports including a History Report, System Report (system
configuration data), and Status Report (present status and concentration of each
module) with the push of the ENTER key. Descriptions and examples of each
report are provided in the Sentry Instruction Manual, a copy of which is provided
in Appendix K.

The Commander Reports are accessed by pushing the ESC key until a top-level
menu is displayed, then pressing the Arrow keys until the Print Menu is
displayed. A Key Event Report is automatically generated by the Commander
system when any module reading exceeds a preset minimum level. Four major
on-demand reports include a Status Report, System Report, Calibration Report,
and History Report. A Diagnostic Report that provides an output of critical
voltage values for each sensor on the system can also be printed and is useful for
a service technician for diagnosing problems. Descriptions and examples of each
of these reports are provided in the Sentry Commander Instruction Manual, a
copy of which is in Appendix K. Reports that must be generated during each
quarterly inspection and kept on file at the facility include: Status Report, History
Report, and Calibration Report (prints automatically after completing calibration
process). All Key Event Reports generated automatically by the system must also
be kept on file at the facility. When system configuration changes have been
implemented, a System Report shall be printed and kept on file. A blank Gas



Ballpark at St. George Stadium
AKRF, Inc. Site Management Plan

43

Monitoring System Inspection and Calibration log sheet is provided in Appendix
G to document the calibrations. The original completed log must be kept in a
binder near the control panel at the facility. A copy of the Annual Site Inspection
log sheet provided in Appendix G must also be used by an independent P.E. to
document the performance of the quarterly calibration of the gas monitoring
system.

Procedures for routine maintenance of new methane monitoring systems in the
Terminal Building and Empire Outlets will be provided to NYSDEC with the
monitoring system specifications.

4.2.1.5 System Operation: Non-Routine Equipment Maintenance

Any non-routine equipment maintenance shall be performed in accordance with
the equipment’s owner’s manual. Any evidence of damage will be promptly
addressed in accordance with the design specifications.

For the ballpark stadium building’s gas monitoring system, the inspection and
troubleshooting guide in the Sentry Instruction Manual can be used to step
through the system start-up and diagnostics to determine the appropriate
corrective action if a system fault occurs. One-page summaries from the
instruction manual titled “Inspection Guide” and “Troubleshooting Guide” are
provided in Appendix K for posting at the control panel for quick reference. To
use these guides, the user must take the action described in the “Operator Action”
column and if the “Correct” result in the second column occurs, proceed to the
next Operator Action. If the “Incorrect” result in the second column occurs, find
the probable cause and corrective action in the third column
“Reason/Correction.”

If the basic computer functions of the Sentry system do not function properly,
one of the System Errors listed in Table 7-l of the Sentry Instruction Manual
(page 63) will appear in the alphanumeric display and the Trouble light will turn
red. When a trouble condition occurs, all other unaffected modules on the
channel and other channels remain in full operation and continue to be scanned
by the Controller. If the problem is corrected, the trouble light and relay will turn
off and the module will be brought back on line after a warm-up period.

The trouble analysis and adjustment procedures for the Combustible Gas Sensor
Modules installed in this system are provided in Section 7.5 of the Sentry
Instruction Manual (page 69). The calibration procedure for gas sensors is
provided in Section 5 of the Sentry Instruction Manual (pages 47-51). On-site
calibration supplies include a calibration kit (blue plastic case, Model 1250-01)
equipped with small cylinders (Type A) of calibration gas (2.5% methane in air,
i.e., 50% LEL) and zero air, gas cylinder regulators, a magnetic calibration head
(Model 5358-01), duct-mount calibration fitting, and calibration gas delivery
tubing.

Electrical adjustment or replacement of a sensor will be necessary when the
controller displays the following error messages:

CHK BRIDGE VOLT
SENSOR FAILURE
LOW SENSITIVITY
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Sensor adjustment or replacement is also necessary if false readings or alarms are
received due to sensor inaccuracy. However, prior to reading voltages or making
adjustments at the sensor modules, a visual inspection must be performed to
confirm that there are no physical problems at the sensor, such as water in the
electronics enclosure, wiring damage, or corrosion.

Upon installing new sensors, 24 hours must be provided for full stabilization of
the sensor, after which the zero and span adjustments must be rechecked and the
sensor module calibrated. Sensor modules must not be painted. Paint may
contain compounds that will contaminate the sensor. No silicone-based
compounds shall be used near the catalytic-type combustible gas sensors, since
they can be poisoned by exposure to silicones. When sensors are replaced, the
thread must be Teflon-taped to avoid metal to metal binding that will damage the
housing threads.

Spare parts must be maintained on site to ensure continued proper operation of
the gas monitoring system. At a minimum, the following spare parts are required:

• One combustible gas (%LEL) sensor (Model 5200-02);
• One roll of printer paper (Model SPL69148);
• One printer ribbon (Model SPL69146);
• One lithium battery (3 V, Panasonic 8R2325 or equal); and
• One fuse [l AMP Slo-Blo (AC);Model SPL911l).

Procedures for non-routine maintenance of new methane monitoring systems in
the Terminal Building and Empire Outlets will be provided to NYSDEC with the
monitoring system specifications.

4.3 Engineering Control System Performance Monitoring

A passive SSDS system and a gas monitoring system have been constructed at the
existing ballpark stadium building. Sub-slab depressurization and methane monitoring
systems will be installed to mitigate possible soil vapor intrusion into the proposed
Terminal Building and a portion of the proposed Empire Outlets building, and indoor air
sampling will be conducted following construction of these buildings to demonstrate that
the passive SSDS systems are adequate and do not need to be made active.

4.3.1 SSDS Monitoring

4.3.1.1 Monitoring Schedule

The SSDSs will be inspected annually following installation as part of the
Periodic Review Report inspections (see Table 4). In accordance with the gas
monitoring system manufacturer’s recommendations, the Sentry gas monitoring
system sensors will be calibrated and inspected on a quarterly basis. The new gas
monitoring systems to be installed in the Terminal Building and Empire Outlets
will be regularly inspected at the frequency recommended by the manufacturer,
but at a minimum, annually. Inspection frequency is subject to change with the
approval of the NYSDEC. Unscheduled inspections and/or sampling may take
place when a suspected failure of the SSDS has been reported or an emergency
occurs that is deemed likely to affect the operation of the system. Monitoring
deliverables for the SSDS are specified later in this Plan.
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4.3.1.2 General Equipment Monitoring

A visual inspection of the complete systems will be conducted during the
monitoring event. SSDS and gas monitoring system components to be
monitored include, but are not limited to, the following:

• Rooftop and building exterior vent riser piping;

• General system piping, where visible (e.g., any visible internal riser piping);

• Floors overlying the sub-slab piping; and

• Gas monitoring system components (e.g., sensors, control panels, alarms).

A complete list of components to be checked is provided in the Inspection
Checklist, presented in Appendix G. If any equipment readings are not within
their typical range, any equipment is observed to be malfunctioning, or the
system is not performing within specifications, maintenance and repair as per the
Operation and Maintenance Plan are required immediately.

4.4 Maintenance and Performance Monitoring Reporting Requirements

Maintenance reports and any other information generated during regular operations at the
site will be kept on-file at the Site. All reports, forms, and other relevant information
generated will be available upon request to the NYSDEC and submitted as part of the
Periodic Review Report, as specified in the Section 5 of this SMP.

4.4.1 Routine Maintenance Reports

Checklists or forms (see Appendix G) will be completed during each routine
maintenance event. Checklists/forms will include, but not be limited to the
following information:

• Date;

• Name, company, and position of person(s) conducting maintenance
activities;

• Maintenance activities conducted;

• Any modifications to the system;

• Where appropriate, color photographs or sketches showing the approximate
location of any problems or incidents noted (included either on the
checklist/form or on an attached sheet); and

• Other documentation such as copies of invoices for maintenance work,
receipts for replacement equipment, etc. (attached to the checklist/form).

4.4.2 Non-Routine Maintenance Reports

During each non-routine maintenance event, a form will be completed which will
include, but not be limited to, the following information:

• Date;

• Name, company, and position of person(s) conducting non-routine
maintenance/repair activities;

• Presence of leaks or damage;

• Date of leak or damage repair;
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• Other repairs or adjustments made to the system;

• Where appropriate, color photographs or sketches showing the approximate
location of any problems or incidents (included either on the form or on an
attached sheet); and

• Other documentation such as copies of invoices for repair work, receipts for
replacement equipment, etc. (attached to the checklist/form).
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5.0 INSPECTIONS, REPORTING AND CERTIFICATIONS

5.1 Site Inspections

5.1.1 Inspection Frequency

All inspections will be conducted at the frequency specified in the schedules
provided in Section 3 (Monitoring Plan) and Section 4 (Operation and
Maintenance Plan) of this SMP. At a minimum, a site-wide inspection will be
conducted annually. Inspections of remedial components will also be conducted
when a breakdown of any treatment system component has occurred or whenever
a severe condition has taken place, such as erosion or flooding that may affect
the ECs.

5.1.2 Inspection Forms, Sampling Data, and Maintenance Reports

All inspections and monitoring events will be recorded on the appropriate forms
for their respective system, which are contained in Appendix G. Additionally, a
general site-wide inspection form will be completed during the site-wide
inspection (see Appendix G). These forms are subject to NYSDEC revision.

All applicable inspection forms and other records, including all media sampling
data and system maintenance reports, generated for the Site during the reporting
period will be provided in electronic format in the Periodic Review Report.

5.1.3 Evaluation of Records and Reporting

The results of the inspection and site monitoring data will be evaluated as part of
the EC/IC certification to confirm that the:

• EC/ICs are in place, are performing properly, and remain effective;

• The Monitoring Plan is being implemented;

• Operation and maintenance activities are being conducted properly; and
based on the above items,

• The site remedy continues to be protective of public health and the
environment and is performing as designed in the ER and this SMP.

5.2 Certification of Engineering and Institutional Controls

After the last inspection of the reporting period for the Site, a Professional Engineer
licensed to practice in New York State will prepare the following certification:

For each institutional or engineering control identified for the site, I certify that all of
the following statements are true:

• The inspection of the site to confirm the effectiveness of the institutional and
engineering controls required by the remedial program was performed under
my direction;

• The institutional control and/or engineering control employed at this site is
unchanged from the date the control was put in place, or last approved by the
Department;

• Nothing has occurred that would impair the ability of the control to protect
the public health and environment;
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• Nothing has occurred that would constitute a violation or failure to comply
with any site management plan for this control;

• Access to the site will continue to be provided to the Department to evaluate
the remedy, including access to evaluate the continued maintenance of this
control;

• If a financial assurance mechanism is required under the oversight document
for the site, the mechanism remains valid and sufficient for the intended
purpose under the document;

• Use of the site is compliant with the current deed restriction;

• The engineering control systems are performing as designed and are
effective;

• To the best of my knowledge and belief, the work and conclusions described
in this certification are in accordance with the requirements of the site
remedial program and generally accepted engineering practices;

• The information presented in this report is accurate and complete.

• No new information has come to my attention, including groundwater
monitoring data from wells at the site boundary, if any, to indicate that the
assumptions made in the qualitative exposure assessment of off-site
contamination are no longer valid; and

• I certify that all information and statements in this certification form are true.
I understand that a false statement made herein is punishable as a Class “A”
misdemeanor, pursuant to Section 210.45 of the Penal Law. I am certifying
as Owner or Owner’s Designated Site Representative I have been authorized
and designated by all site owners to sign this certification for the Site.

The signed certification will be included in the Periodic Review Report described below.

5.3 Periodic Review Report

A Periodic Review Report will be submitted to the Department every year, beginning
fifteen months after the Certificate of Completion is issued. In the event that the Site is
subdivided into separate parcels with different ownership, a single Periodic Review
Report will be prepared that addresses the entire Site. The report will be prepared in
accordance with NYSDEC DER-10 and submitted within 30 days of the end of each
certification period. Any media sampling results will also be incorporated into the
Periodic Review Report. The report will include:

• Identification, assessment and certification of all ECs/ICs required by the remedy for
the Site;

• Results of the required annual site inspections and severe condition inspections, if
applicable;

• All applicable inspection forms and other records generated for the site during the
reporting period in electronic format;

• A summary of any discharge monitoring data and/or information generated during
the reporting period with comments and conclusions;

• Data summary tables and graphical representations of contaminants of concern by
media (soil, groundwater, soil vapor), which include a listing of all compounds
analyzed, along with the applicable standards, with all exceedances highlighted.
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These will include a presentation of past data as part of an evaluation of contaminant
concentration trends;

• Results of all analyses, copies of all laboratory data sheets, and the required
laboratory data deliverables for all samples collected during the reporting period will
be submitted electronically in a NYSDEC-approved format;

• A site evaluation, which includes the following:

o The compliance of the remedy with the requirements of the site-specific RWP
and SMP;

o The operation and the effectiveness of all treatment units, etc., including
identification of any needed repairs or modifications;

o Any new conclusions or observations regarding site contamination based on
inspections or data generated by the Monitoring Plan for the media being
monitored;

o Recommendations regarding any necessary changes to the remedy and/or
Monitoring Plan; and

o The overall performance and effectiveness of the remedy.

The Periodic Review Report will be submitted, in hard-copy format, to the NYSDEC
Central Office in Albany, New York and the NYSDEC Region 2 Division of
Environmental Remediation (DER) in Long Island City, New York, and in electronic
format to NYSDEC Central Office, NYSDEC Region 2 DER Office and the NYSDOH
Bureau of Environmental Exposure Investigation office in Albany, New York.

5.4 Corrective Measures Plan

If any component of the remedy is found to have failed, or if the periodic certification
cannot be provided due to the failure of an institutional or engineering control, a
corrective measures plan will be submitted to the NYSDEC for approval. This plan will
explain the failure and provide the details and schedule for performing work necessary to
correct the failure. Unless an emergency condition exists, no work will be performed
pursuant to the corrective measures plan until it is approved by the NYSDEC.
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Table 5

Ballpark at St. George Stadium
1 Bank Street

Staten Island, NY

Criteria for Soil Import or On-Site Reuse of Soil*

1,1,1-Trichloroethane 0.68 Arsenic 16

1,1-Dichloroethane 0.27 Barium 400

1,1-Dichloroethene 0.33 Beryllium 47

1,2,4-Trimethylbenzene 3.6 Cadmium 7.5

1,2-Dichlorobenzene 1.1 Chromium 19

1,2-Dichloroethane 0.02 Copper 270

1,3,5-Trimethylbenzene 8.4 Lead 450

1,3-Dichlorobenzene 2.4 Manganese 2,000

1,4-Dichlorobenzene 1.8 Mercury 0.73

2-Butanone 0.12 Nickel 130

Acetone 0.05 Selenium 4

Benzene 0.06 Silver 8.3

Carbon tetrachloride 0.76 Zinc 2,480

Chlorobenzene 1.1

Chloroform 0.37 Total PCBs 1

cis-1,2-Dichloroethene 0.25

Ethylbenzene 1 4,4'-DDD 14

Methyl tert butyl ether 0.93 4,4'-DDE 17

Methylene chloride 0.05 4,4'-DDT 47

n-Butylbenzene 12 Aldrin 0.19

n-Propylbenzene 3.9 alpha-BHC 0.02

Naphthalene 12 beta-BHC 0.09

sec-Butylbenzene 11 Chlordane 2.9

tert-Butylbenzene 5.9 delta-BHC 0.25

Tetrachloroethene 1.3 Dieldrin 0.1

Toluene 0.7 Endosulfan I 102

trans-1,2-Dichloroethene 0.19 Endosulfan II 102

Trichloroethene 0.47 Endosulfan sulfate 200

Vinyl chloride 0.02 Endrin 0.06

Xylenes, Total 1.6 gamma-BHC (Lindane) 0.1

Heptachlor 0.38

2-Methylphenol 0.33

4-Methylphenol 0.33

Acenaphthene 98

Acenaphthylene 107

Anthracene 500

Benzo[a]anthracene 1

Benzo[a]pyrene 1

Benzo[b]fluoranthene 1.7

Benzo[g,h,i]perylene 500

Benzo[k]fluoranthene 1.7

Chrysene 1

Dibenz(a,h)anthracene 0.56

Dibenzofuran 210

Fluoranthene 500

Fluorene 386

Hexachlorobenzene 3.2

Indeno[1,2,3-cd]pyrene 5.6

Naphthalene 12

Pentachlorophenol 0.8

Phenanthrene 500

Phenol 0.33

Pyrene 500

Volatitle Organic Compounds - mg/kg

*Criteria are the lower of 6NYCRR Part 375 SCOs for Commercial Use and Protection of Groundwater. These criteria apply to all imported soil, and to on-

site reuse of soil within the 12-inch soil cap in landscaped areas. For reuse criteria beneath the Site cover, see Section A-7 of the Excavation Work Plan.

Metals - mg/kg

Semivolatile Organic Compounds - mg/kg

Polychlorinated Biphenyls - mg/kg

Pesticides - mg/kg

1 of 1
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APPENDIX A – EXCAVATION WORK PLAN

A-1 NOTIFICATION

At least 15 days prior to the start of any activity that is anticipated to encounter remaining
contamination, the owner of the Site or their representative will notify the Department.
Currently, this notification will be made to:

Jane O’Connell
Regional Hazardous Waste Remediation Engineer
Region 2 NYSDEC Office, 47-40 21st Street
Long Island City, NY

This notification will include:

• A detailed description of the work to be performed, including the location and aerial
extent, plans for site re-grading, intrusive elements or utilities to be installed below
the soil cover, estimated volumes of contaminated soil to be excavated and any work
that may impact an engineering control;

• A summary of environmental conditions anticipated in the work areas, including the
nature and concentration levels of contaminants of concern, potential presence of
grossly contaminated media, and plans for any pre-construction sampling;

• A schedule for the work, detailing the start and completion of all intrusive work;

• A summary of the applicable components of this EWP;

• A statement that the work will be performed in compliance with this EWP and 29
CFR 1910.120;

• A copy of the contractor’s HASP, in electronic format, if it differs from the
applicable HASPs provided in Appendix D and E of this document;

• Identification of disposal facilities for potential waste streams; and

• Identification of sources of any anticipated backfill, along with all required chemical
testing results.

A-2 SOIL SCREENING METHODS

Visual, olfactory and instrument-based soil screening will be performed by a QEP or
person under their supervision during all remedial and development excavations into
known or potentially contaminated material (remaining contamination). Soil screening
will be performed regardless of when the invasive work is done and will include all
excavation and invasive work performed during development, such as excavations for
foundations and utility work, after issuance of the COC. Excavation above the engineered
composite cover (such as work in landscaped areas over a concrete support platform or a
building roof) will not require notification to NYSDEC or compliance with SMP
procedures.

Soils will be segregated based on previous environmental data and screening results into
material that requires off-site disposal, material that requires testing, material that can be
returned to the subsurface, and material that can be used as cover soil.
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A-3 STOCKPILE METHODS

Clean cover soil will be segregated and stockpiled separately from soils and fill materials
recovered from below demarcation layers or paved surfaces.

Soil stockpiles will be placed on a minimum of two 6-mil layers of polyethylene plastic
sheeting.

Soil stockpiles will be continuously encircled with a berm and/or silt fence. The
underlying plastic sheeting will be extended over the bermed edges to prevent stormwater
run on or runoff. Hay bales will be used as needed near catch basins, surface waters and
other discharge points.

Stockpiles will be kept covered at all times with appropriately anchored tarps. Stockpiles
will be routinely inspected and damaged tarp covers will be promptly replaced.
Stockpiles containing serpentinite rock will be kept wet and covered completely with
polyethylene sheeting of 6-mil or greater thickness.

Stockpiles will be inspected at a minimum once each week and after every storm event.
Results of inspections will be recorded in a logbook and maintained at the Site and
available for inspection by NYSDEC.

A-4 MATERIALS EXCAVATION AND LOAD OUT

A QEP or person under their supervision will oversee all invasive work and the
excavation and load-out of all excavated material. The owner of the Site and their
contractors are solely responsible for safe execution of all invasive and other work
performed under this Plan.

The presence of utilities and easements on the Site will be investigated by the project
manager. It will be determined whether a risk or impediment to the planned work under
this SMP is posed by utilities or easements on the Site.

Loaded vehicles leaving the Site will be appropriately lined, tarped, securely covered,
manifested, and placarded in accordance with appropriate Federal, State, local, and
NYSDOT requirements (and all other applicable transportation requirements).

A truck wash will be operated at each Site construction area. The QEP will be responsible
for ensuring that all outbound trucks will be washed at the truck wash before leaving the
Site until the activities performed under this section are complete.

Locations where vehicles enter or exit the Site will be inspected daily for evidence of off-
site soil tracking.

The QEP will be responsible for ensuring that all egress points for truck and equipment
transport from the Site are clean of dirt and other materials derived from the Site during
intrusive excavation activities. Cleaning of the adjacent streets will be performed as
needed to maintain a clean condition with respect to Site-derived materials.

A-5 MATERIALS TRANSPORT OFF-SITE

All transport of materials will be performed by licensed haulers in accordance with
appropriate local, State, and Federal regulations, including 6 NYCRR Part 364, if
applicable. Haulers will be appropriately licensed and trucks properly placarded.
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Material transported by trucks exiting the Site will be secured with tight-fitting covers.
Loose-fitting canvas-type truck covers will be prohibited. If loads contain wet material
capable of producing free liquid, truck liners will be used.

All trucks will be washed prior to leaving the Site. Truck wash waters will be collected
and disposed of off-site in an appropriate manner.

Truck transport routes are as follows: west on Bank Street; left on Jersey Avenue; right
on Richmond Terrace; left on Morningstar Road; merge left onto Route 440; merge onto
I-278 W toward Outerbridge Crossing/Goethals Bridge; and take Goethals Bridge to New
Jersey and beyond.

All trucks loaded with site materials will exit the vicinity of the Site using only these
approved truck routes. This is the most appropriate route and takes into account: (a)
limiting transport through residential areas and past sensitive sites; (b) use of city mapped
truck routes; (c) prohibiting off-site queuing of trucks entering the facility; (d) limiting
total distance to major highways; (e) promoting safety in access to highways; and (f)
overall safety in transport.

Trucks will be prohibited from stopping and idling in the neighborhood outside the Site.
Egress points for truck and equipment transport from the Site will be kept clean of dirt
and other materials during site remediation and development. Queuing of trucks will be
performed on-site to minimize off-site disturbance. Off-site queuing will be prohibited.

A-6 MATERIALS DISPOSAL OFF-SITE

All soil/fill/solid waste excavated and removed from the Site will be treated as
contaminated and regulated material and will be transported and disposed of in
accordance with all local, State (including 6NYCRR Part 360) and Federal regulations.
If disposal of soil/fill from the Site is proposed for unregulated off-site disposal (i.e.,
clean soil removed for development purposes), a formal request with an associated plan
will be made to the NYSDEC. Unregulated off-site management of materials from the
Site will not occur without formal NYSDEC approval.

Off-site disposal locations for excavated soil will be identified in the pre-excavation
notification. This will include estimated quantities and a breakdown by class of disposal
facility if appropriate, i.e., hazardous waste disposal facility, solid waste landfill,
petroleum treatment facility, construction and demolition debris (C&D) recycling facility,
etc. Actual disposal quantities and associated documentation will be reported to the
NYSDEC in the Periodic Review Report. This documentation will include: waste
profiles, test results, facility acceptance letters, manifests, bills of lading and facility
receipts.

Non-hazardous historic fill and contaminated soils taken off-site will be handled, at
minimum, as a Municipal Solid Waste per 6NYCRR Part 360-1.2. Material that does not
meet Track 1 Unrestricted SCOs is prohibited from being taken to a New York State
recycling facility (6NYCRR Part 360-16 Registration Facility).

A-7 MATERIALS REUSE ON-SITE

Soil excavated for the building foundation and utilities may be reused on-site in the
following manner. Soil intended to be reused beneath the Site cover at the same location
it was excavated (e.g., soil replaced in a utility trench or removed for over-excavation
during footing construction) will not require testing and will be reused unless it exhibits
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evidence of gross contamination (e.g., odors, sheen and/or elevated photoionization
detector readings).

Soil intended to be reused in another Site area will be tested for VOCs, SVOCs,
pesticides, PCBs, and TAL metals by a New York State-certified laboratory at the
frequency specified by DER-10 Table 5.4(e)10, provided as Table 6 of the SMP (or at a
lower frequency if approved by NYSDEC). The sampling would be conducted in
accordance with DER-10 Section 5.4(e).

For soil proposed to be reused as part of the cover soil layer (i.e., in unpaved areas of the
Site), the results will be compared to the lower of the Part 375-6.8(b) Commercial Use
SCOs and Protection of Groundwater SCOs (see Table 5), and submitted to the NYSDEC
for review and approval prior to on-site reuse. Serpentinite may be reused as backfill
beneath the Site cap, but no construction and demolition (C&D) debris or serpentinite
rock will be reused within the cover soil layer.

For soil to be reused below the Site cap, the results will be compared to prior testing data
in Appendix J to ensure that material with higher contaminant concentrations will not be
placed in an area with lower contaminant concentrations. Where no prior testing data is
available, soil sampling will be conducted for comparison in the area where the soil is
proposed to be placed at a frequency to be approved by NYSDEC.

Material including C&D material (e.g., unpainted concrete or brick) showing no evidence
of contamination (e.g., odors, staining, sheen or petroleum product, and/or elevated PID
readings) may be properly disposed of or recycled off-site, or alternatively may be reused
on-site provided it is below building foundations or paving.

Chemical criteria for on-site reuse of material have been approved by NYSDEC and, for
soil to be reused as part of the cover soil layer, are listed in Table 5. The QEP will ensure
that procedures defined for materials reuse in this SMP are followed and that
unacceptable material does not remain on-site. Contaminated on-site material, including
historic fill and contaminated soil, that is acceptable for re-use on-site will be placed
below the demarcation layer or impervious surface, and will not be reused within a cover
soil layer, within landscaping berms, or as backfill for subsurface utility lines.

Any demolition material proposed for reuse on-site will be sampled for asbestos and the
results will be reported to the NYSDEC for acceptance. Concrete crushing or processing
on-site will not be performed without prior NYSDEC approval. Organic matter (wood,
roots, stumps, etc.) or other solid waste derived from clearing and grubbing of the Site
will not be reused on-site. Serpentinite rock will not be crushed on-site.

A-8 FLUIDS MANAGEMENT

All liquids to be removed from the Site, including excavation dewatering and
groundwater monitoring well purge and development waters, will be handled, transported
and disposed of in accordance with applicable local, State, and Federal regulations. For
groundwater exhibiting no evidence of petroleum contamination (e.g., sheen, odor, or
floating product), dewatering discharge will remain on-site and recharge to groundwater
in accordance with the NYSDEC Stormwater Pollution Discharge Elimination System
(SPDES) General Permit GP-0-10-001.

If larger scale dewatering is required and can't be maintained on-site, groundwater will be
collected in pre-treatment tanks and/or sump pits lined with an impermeable liner, and
pre-treated in accordance with NYSDEC requirements prior to discharge to outfalls
leading to the Upper New York Bay; groundwater sampling will be conducted prior to
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discharge if required by NYSDEC. If required by New York State regulations for
proposed construction (e.g., for disturbance of at least one acre), a Stormwater Pollution
Prevention Plan (SWPPP) will be prepared prior to the proposed disturbance, and
submitted to NYSDEC. SWPPPs prepared for proposed developments on North Site 1
and South Site 2 are included in Appendix O. In accordance with the SWPPP and erosion
and sediment control plans, potential drainage structures/sump pits subject to receiving
surface runoff and groundwater prior to discharging off-site shall be equipped with 5
micron filter fabric.

Any direct discharge of water generated during large-scale construction activities to
surface water would be performed under the SPDES General Permit.

A-9 COVER SYSTEM RESTORATION

After the completion of soil removal and any other invasive activities the cover system
will be restored in a manner that complies with this SMP, as follows:

• For areas where the existing Site cover will be breached and covered with new
structures, these structures’ foundations will serve as the demarcation layer.

• For areas where the existing Site cover will be breached and covered with a paved
surface, the paved surface will serve as the demarcation layer.

• For areas where the existing Site cover will be breached and covered with
landscaping, orange snow fencing material or equivalent material will be placed
beneath the new soil cover to serve as the demarcation layer. The new soil cap will be
a minimum of 12 inches thick, in accordance with DER-10.

• For areas where the existing pavement or geotextile fabric demarcation layer will
remain beneath new imported fill, pavement, and/or new building foundations, the
existing pavement or geotextile fabric will serve as the demarcation layer.

• For areas where the existing clean soil cover not underlain by geotextile fabric (i.e.,
areas with a minimum 18-inch clean soil cap, which cover approximately half of the
Site landscaped areas, as shown on Figure 4) will remain beneath a new soil cap
and/or pavement, the thickness of the new cap (i.e., the existing soil cap plus
additional cover) will be shown on an as-built Site cover plan, which will be added to
the SMP.

The demarcation layer will provide a visual reference to the top of the ‘Remaining
Contamination Zone’, the zone that requires adherence to special conditions for
disturbance of remaining contaminated soil defined in this Site Management Plan. If the
type of cover system changes from that which exists prior to the excavation (e.g., an
asphalt cover is replaced by building foundations), this will constitute a modification of
the cover element of the remedy and the upper surface of the “Remaining
Contamination”. An as-built figure showing the modified surface will be included in the
subsequent Periodic Review Report and in any updates to the Site Management Plan.

A-10 BACKFILL FROM OFF-SITE SOURCES

Following the completion of the proposed construction, a large portion of the Site will be
covered by buildings or pavement. As part of repair to any breaches of the existing Site
cover, Site areas not covered with buildings, asphalt, concrete or other impervious
materials would be covered with a 12-inch soil cap consisting of either imported clean
soil or existing Site soil meeting the criteria in Table 5. The soil cap will be underlain by
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a demarcation layer such as orange snow fence to indicate the limit of the soil capping
material.

Non-virgin imported material that does not have an approved NYSDEC Beneficial Use
Determination would be tested at the source facility for Target Compound List (TCL)
VOCs, SVOCs, pesticides, PCBs, and TAL metals at the frequency specified by DER-10
Table 5.4(e)10 (or at a lower frequency for certain sources if approved by NYSDEC). All
soil imported to the Site must meet the lower of Part 375-6.8(b) Commercial Use SCOs
or Protection of Groundwater SCOs.

No petroleum-contaminated soil, hazardous waste, or C&D debris will be imported to the
Site. Material from industrial sites, spill sites, other environmental remediation sites or
other potentially contaminated sites will not be imported to the Site. Soils that meet
‘exempt’ fill requirements under 6 NYCRR Part 360, but do not meet backfill or cover
soil objectives for the Site, will not be imported onto the Site without prior approval by
NYSDEC. Solid waste will not be imported onto the Site. All materials proposed for
import onto the Site will be approved by the Professional Engineer and will be in
compliance with provisions in this SMP prior to receipt at the Site.

Trucks entering the site with imported soil will be securely covered with tight fitting
covers. Imported soil will be stockpiled separately from excavated materials and covered
to prevent dust releases.

A-11 STORMWATER POLLUTION PREVENTION

Based on the size of the proposed construction areas (South Site 2 is 2.2 acres and North
Site 1 is 8.9 acres), a Storm Water Pollution Prevention Plan (SWPPP) is required for
construction at each of these areas in accordance with the current NYSDEC SPDES
General Permit for Stormwater Discharges from Construction Activity. The erosion and
sediment controls will be in conformance with requirements presented in the New York
State Guidelines for Urban Erosion and Sediment Control. SWPPPs have been prepared
and submitted to NYSDEC for North Site 1 (AKRF Engineering, P.C., June 2014) and
South Site 2 (Philip Habib and Associates, July 2014), and were approved by NYSDEC
in letters dated May 21, 2014 and August 27, 2014, respectively. Copies of the SWPPPs
and NYSDEC approval letters are included in Appendix O.

Barriers and hay bale checks will be installed and inspected once a week and after every
storm event by a qualified inspector. Results of inspections will be recorded in a logbook
and maintained at the site and available for inspection by NYSDEC. All necessary repairs
shall be made immediately.

Accumulated sediments will be removed as required to keep the barrier and hay bale
check functional. All undercutting or erosion of the silt fence toe anchor shall be repaired
immediately with appropriate backfill materials. Manufacturer's recommendations will
be followed for replacing silt fencing damaged due to weathering.

Erosion and sediment control measures identified in the SMP shall be observed to ensure
that they are operating correctly. Where discharge locations or points are accessible, they
shall be inspected to ascertain whether erosion control measures are effective in
preventing significant impacts to receiving waters. Silt fencing or hay bales will be
installed around the entire perimeter of the construction area.
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A-12 CONTINGENCY PLAN

If USTs or other previously unidentified contaminant sources are found during post-
remedial subsurface excavations or development related construction, excavation
activities will be suspended until sufficient equipment is mobilized to address the
condition.

Sampling will be performed on product, sediment and surrounding soil, etc. as necessary
to determine the nature of the material and proper disposal method. Chemical analysis
will be performed for full a full list of analytes (TAL metals, TCL VOCs and SVOCs,
TCL pesticides, and PCBs), unless the site history and previous sampling results provide
a sufficient justification to limit the list of analytes. In this case, a reduced list of analytes
will be proposed to the NYSDEC for approval prior to sampling.

Identification of unknown or unexpected contaminated media identified by screening
during invasive site work will be promptly communicated by phone to NYSDEC’s
Project Manager. Reportable quantities of petroleum product will also be reported to the
NYSDEC spills hotline. These findings will be also included in the periodic reports
prepared pursuant to Section 5 of the SMP.

A-13 COMMUNITY AIR MONITORING PLAN

Community air monitoring will be conducted during all ground intrusive Site activities in
compliance with the NYSDOH Generic Community Air Monitoring Plan (CAMP), as
described in the CHASPs provided in Appendices D and E. Work-zone air monitoring
will be conducted as described in the CHASPs to protect field and construction personnel
during implementation of the ground-intrusive activities.

The locations of air sampling stations will be determined prior to construction based on
the location of the proposed activities and generally prevailing wind conditions. These
locations will be adjusted on a daily or more frequent basis based on actual wind
directions to provide an upwind and at least two downwind monitoring stations.

Exceedances of action levels listed in the CAMP will be reported to the NYSDEC Project
Manager.

A-14 ODOR CONTROL PLAN

This odor control plan is capable of controlling emissions of nuisance odors off-site. If
nuisance odors are identified at the site boundary, or if odor complaints are received,
work will be halted and the source of odors will be identified and corrected. Work will
not resume until all nuisance odors have been abated. NYSDEC will be notified of all
odor events and of any other complaints about the project. Implementation of all odor
controls, including the halting of work, is the responsibility of the property owner’s
Remediation Engineer, and any measures that are implemented will be discussed in the
Periodic Review Report.

All necessary means will be employed to prevent on- and off-site nuisances. These
measures could include: (a) limiting the area of open excavations and size of soil
stockpiles; (b) shrouding open excavations with tarps and other covers; and (c) using
foam to cover any exposed odorous soil. If odors develop and cannot be otherwise
controlled, additional means to eliminate odor nuisances will include: (d) direct load-out
of soil to trucks for off-site disposal; (e) use of chemical odorants in spray or misting
systems; and, (f) use of staff to monitor odors in surrounding neighborhoods.



Ballpark at St. George Stadium
AKRF, Inc. Site Management Plan

A-8

If nuisance odors develop during intrusive work that cannot be corrected, or where the
control of nuisance odors cannot otherwise be achieved due to on-site conditions or close
proximity to sensitive receptors, odor control will be achieved by sheltering the
excavation and handling areas in a temporary containment structure equipped with
appropriate air venting/filtering systems.

A-15 DUST CONTROL PLAN

A dust suppression plan that addresses dust management during invasive on-site work
will include, at a minimum, the items listed below:

• Dust suppression will be achieved through the use of a dedicated on-site water truck.
The truck will be equipped with a water cannon capable of spraying water directly
onto off-road areas, including excavations and stockpiles.

• During all work affecting serpentinite bedrock, affected surfaces likely to generate
dust will be kept wet. Excavated serpentinite bedrock will be kept wet and covered
with plastic sheeting.

• Clearing and grubbing will be done in stages to limit the area of exposed,
unvegetated soil vulnerable to dust production.

• Gravel will be used on roadways to provide a clean and dust-free road surface.

• On-site roads will be limited in total area to minimize the area required for water
truck sprinkling.

A-16 OTHER NUISANCES

A plan for rodent control will be developed and utilized by the contractor prior to and
during site clearing and site grubbing, and during all remedial work.

A plan will be developed and utilized by the contractor for all remedial work to ensure
compliance with local noise control ordinances.
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APPENDIX B - RESPONSIBILITIES OF
OWNER AND REMEDIAL PARTY

The responsibilities for implementing the Site Management Plan (“SMP”) for the Ballpark at St.

George Stadium Site (the “Site”), number V-00228, are divided between the site owner(s) and a

Remedial Parties, as defined below. The owner(s) is/are currently listed as:

NYC Economic Development Corp. (the “owner”)

Tracey Bell

110 William Street, New York, NY 10038

212-312-3752

tbell@nycedc.com

Solely for the purposes of this document and based upon the facts related to a particular
site and the remedial program being carried out, the term Remedial Party (RP) refers to any of

the following: certificate of completion holder, volunteer, applicant, responsible party, and, in the

event the New York State Department of Environmental Conservation (NYSDEC) is carrying out

remediation or site management, the NYSDEC and/or an agent acting on its behalf. The RPs are:

Empire Outlets (South Site 2) – St. George Outlet Development LLC

Matthew Bassett

150 Myrtle Avenue, Suite 2, Brooklyn, NY 11201

718-422-9999 x137

mbassett@bfcnyc.com

New York Wheel (North Site 1) – The New York Wheel LLC

Richard A. Marin

360 West 31st Street, Suite 1003, New York, NY 10001

212-235-5292

rmarin@newyorkwheel.com

Nothing on this page shall supersede the provisions of an Environmental Easement, Consent

Order, Consent Decree, agreement, or other legally binding document that affects rights and

obligations relating to the Site.
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Site Owner’s Responsibilities:

1) The owner shall follow the provisions of the SMP as they relate to future construction and

excavation at the Site.

2) In accordance with a periodic time frame determined by the NYSDEC, the owner shall

periodically certify, in writing, that all Institutional Controls set forth in a Deed Restriction

remain in place and continue to be complied with. The owner shall provide a written

certification to the RP, upon the RP’s request, in order to allow the RP to include the

certification in the Site’s Periodic Review Report (PRR) certification to the NYSDEC.

3) In the event the Site is delisted, the owner remains bound by the Deed Restriction and shall

submit, upon request by the NYSDEC, a written certification that the Deed Restriction is still

in place and has been complied with.

4) The owner shall grant access to the site to the RP and the NYSDEC and its agents for the

purposes of performing activities required under the SMP and assuring compliance with the

SMP.

5) The owner is responsible for assuring the security of the remedial components located on its

property to the best of its ability. In the event that damage to the remedial components or

vandalism is evident, the owner shall notify the site’s RP and NYSDEC in accordance with

the timeframes indicated in Section 2.4.2-Notifications.

6) In the event some action or inaction by the owner adversely impacts the site, the owner must

notify the site’s RP and the NYSDEC in accordance with the time frame indicated in Section

2.4.2 - Notifications and (ii) coordinate the performance of necessary corrective actions with

the RP.

7) The owner must notify the RP and the NYSDEC of any change in ownership of the Site

(identifying the tax map numbers in any correspondence) and provide contact information for

the new owner of the Site. 6 NYCRR Part contains notification requirements applicable to

any construction or activity changes and changes in ownership. Among the notification

requirements is the following: sixty days prior written notification must be made to the

NYSDEC. Notification is to be submitted to the NYSDEC Division of Environmental

Remediation’s Site Control Section. Notification requirements for a change in use are

detailed in Section 2.4 of the SMP. A 60-Day Advance Notification Form and Instructions

are found at http://www.dec.ny.gov/chemical/76250.html.

8) The owner will repair shoreline rip-rap, maintain fences, conduct mowing, etc. on behalf of

the RP. The RPs remain ultimately responsible for maintaining the engineering controls at

their respective portions of the Site.

9) Until such time as the NYSDEC deems the vapor mitigation system unnecessary, the owner

shall operate the system, pay for any utilities for the system’s operation, and report any

maintenance issues to the RP and the NYSDEC.

10) In accordance with the tenant notification law, within 15 days of receipt, the owner must

supply a copy of any vapor intrusion data, that is produced with respect to structure interiors

and that exceeds NYSDOH or OSHA guidelines on the Site, whether produced by the

NYSDEC, RP, or owner, to the tenants on the property. The owner must otherwise comply

with the tenant and occupant notification provisions of Environmental Conservation Law

Article 27, Title 24.
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Remedial Party Responsibilities

1) The RP must follow the SMP provisions regarding any construction and/or excavation it

undertakes at the Site.

2) The RP shall report to the NYSDEC all activities required for remediation, operation,

maintenance, monitoring, and reporting. Such reporting includes, but is not limited to,

periodic review reports and certifications, electronic data deliverables, corrective action work

plans and reports, and updated SMPs.

3) Before accessing the Site to undertake a specific activity, the RP shall provide the owner

advance notification that shall include an explanation of the work expected to be completed.

The RP shall provide to (i) the owner, upon the owner’s request, (ii) the NYSDEC, and (iii)

other entities, if required by the SMP, a copy of any data generated during the site visit and/or

any final report produced.

4) If the NYSDEC determines that an update of the SMP is necessary, the RP shall update the

SMP and obtain final approval from the NYSDEC. Within 5 business days after NYSDEC

approval, the RP shall submit a copy of the approved SMP to the owner(s).

5) The RP shall notify the NYSDEC and the owner of any changes in RP ownership and/or

control and of any changes in the party/entity responsible for the operation, maintenance, and

monitoring of and reporting with respect to any remedial system (Engineering Controls). The

RP shall provide contact information for the new party/entity. Such activity constitutes a

Change of Use pursuant to 375-1.11(d) and requires 60-days prior notice to the NYSDEC. A

60-Day Advance Notification Form and Instructions are found at

http://www.dec.ny.gov/chemical/76250.html.

6) The RP shall notify the NYSDEC of any damage to or modification of the systems as

required under Section 2.4.2 - Notifications of the SMP.

7) The RP is responsible for the proper maintenance of any installed vapor intrusion mitigation

systems associated with their respective portion of the Site, as required in Section 4.0

(Operation, Monitoring and Maintenance Manual) of the SMP.

8) Prior to a change in use that impacts the remedial system or requirements and/or

responsibilities for implementing the SMP, the RP shall submit to the NYSDEC for approval

an amended SMP.

9) Any change in use, change in ownership, change in site classification (e.g., delisting),

reduction or expansion of remediation, and other significant changes related to the site may

result in a change in responsibilities and, therefore, necessitate an update to the SMP and/or

updated legal documents. The RP shall contact the Department to discuss the need to update

such documents.

Change in RP ownership and/or control and/or site ownership does not affect the RP’s obligations

with respect to the Site unless a legally binding document executed by the NYSDEC releases the

RP of its obligations.

Future site owners and RPs and their successors and assigns are required to carry out the activities

set forth above.
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1.0 PURPOSE

This Construction Health and Safety Plan (CHASP) was prepared for the Empire Outlets - South Site 2
(the “Site”), located in Staten Island between a promenade along the waterfront to the east, Richmond
Terrace to the west, the Richmond County Bank Ballpark to the north, and a parking lot identified as
South Site 1 to the south, with the Saint George Ferry Terminal beyond [Tax Block 2, part of Lot 20,
excluding the Metropolitan Transportation Authority (MTA) railroad right-of-way]. A location map is
provided as Figure 1.

The purpose of this CHASP is to assign responsibilities, establish personnel protection standards and
mandatory safety practices and procedures, and provide for contingencies that may arise during
construction at the Site. The CHASP is intended to minimize health and safety risks resulting from the
known or potential presence of subsurface hazardous materials.

This plan is not designed to address geotechnical, mechanical or general construction safety concerns, nor
to supersede or replace any OSHA regulation and/or local and state construction codes or regulations.

2.0 APPLICABILITY

Work subject to this CHASP includes all activities that disturb the existing soil on-site. The contractors
and their subcontractors involved in the construction project will provide a copy of this CHASP to their
employees whose work involves any potential exposure to on-site soil, and will complete all work in
accordance with this CHASP.

3.0 SITE DESCRIPTION

3.1 General Information

The Site is approximately +5.5 to +10 feet above the Borough of Richmond Highway Datum
(RHD), with an average elevation of approximately +8.0 feet RHD. The ground slopes slightly
down toward the east. Previous studies indicated that the Site and South Site 1 are underlain
generally by approximately 1 to 5 feet of fill materials (sand, cinders, ash, brick, and concrete
fragments), underlain by sand, clay, silt, and weathered bedrock. Bedrock was encountered
approximately 5 to 55 feet below grade and consisted of serpentinite (an asbestos-containing
mineral). A Metropolitan Transit Authority (MTA) railroad right-of-way (ROW) is located in the
southern portion of South Site 1.

Groundwater depths encountered during previous studies varied from approximately 4 to 12.5
feet below grade (corresponding to elevations of approximately +4 to -5 feet RHD), likely due to
seasonal and tidal fluctuations. A 2014 geotechnical study recommended that the project design
should anticipate a high groundwater level of +5 feet RHD. Groundwater flow is anticipated to be
northerly or northeasterly toward Upper New York Bay, approximately 50 feet away.
Groundwater in Staten Island is not used as a source of potable water.

A map showing the Site location and the route to the nearest hospital is provided as Figure 1.

3.2 Hazard Potential

The hazard potential at the Site was evaluated based on: a Final Engineering Report (TRC
Environmental Corporation, March 2006) and other previous studies conducted for the Site
during its remediation under a NYSDEC Voluntary Cleanup Agreement (VCA) site as part of
Richmond County Bank Ballpark construction; a geotechnical study (GRB Environmental
Services, Inc., June 2006), a Phase I Environmental Site Assessment (ESA) (URS Corporation,
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June 2012); a Phase II ESA conducted at south-adjacent South Site 1 (URS Corporation, October
2012), and a Final Environmental Impact Statement (FEIS) (AKRF, Inc., August 2013).

The previous studies indicated the following:

• The Site, South Site 1, and land to the west, were historically part of a rail yard. Remedial
activities under the VCA program included removal of a 1,000-gallon diesel underground
storage tank (UST) and associated contaminated soil from the Site in 1999, followed by
groundwater monitoring well installation and sampling. Somewhat elevated levels of
petroleum-related volatile organic compounds (VOCs) were detected in some wells in 1999,
but had decreased to below drinking water standards by 2000 with the exception of acetone in
one well, and the gasoline additive MTBE (which appeared to originate at an off-site source
to the south) in two wells (of note, MTBE was not detected during groundwater sampling
conducted on South Site 1 during the 2012 Phase II.) Six electrical transformers with PCB-
containing transformer oil were removed from unspecified locations (potentially including
the Site).

• Soil samples collected from the Site contained somewhat elevated concentrations of semi-
volatile organic compounds (SVOCs) and metals, some of which exceeded NYSDEC Part
375 Restricted – Commercial Soil Cleanup Objectives (CSCOs), which are intended as
exposure guidelines for commercial sites with limited potential for soil contact. These
exceedances were consistent with urban fill materials present beneath the Site. The most
recent (2000 and 2006) groundwater samples collected from the Site indicated no significant
petroleum contamination, and generally met State drinking water standards with the
exception of the VOCs acetone, ethylbenzene, and tetrachloroethene.

• Studies of the south-adjacent South Site 1 indicated the presence of similar contamination
(i.e., fill materials with somewhat elevated metal and SVOC levels). Historical land use maps
identified a suspect UST in the southeastern corner of this site. Soil gas samples from South
Site 1 contained somewhat elevated concentrations of VOCs associated with petroleum and
solvents, but no exceedances of New York State Department of Health (NYSDOH) Air
Guideline Values (AGVs).

• The geotechnical study identified serpentinite bedrock containing naturally-occurring
asbestos beneath the Site at depths ranging from 5 to 55 feet below grade. The proposed
excavation will extend at least 4 feet below average South Site 2 grade, with some deeper
areas, and may thus encounter serpentinite bedrock.

• Sampling to the west of the Site (within the footprint of the Richmond County Bank
Ballpark) detected methane in the subsurface generally at concentrations below its Lower
Explosive Limit (LEL), i.e. the lowest concentration at which an explosion hazard is present.
One location contained methane at a concentration between the LEL and the Upper Explosive
Limit (UEL). The LEL for methane corresponds to 5% methane in air by volume; the UEL
corresponds to 15% in air by volume. The detected methane concentrations were likely
attributable to historical wetlands and/or fill materials.

3.3 Hazard Evaluation

The most likely routes of exposure are breathing of volatile and semi-volatile compounds or
particulate-laden air released during soil disturbing activities, dermal contact, and accidental
ingestion. The potential presence of methane in the subsurface is a potential explosive hazard.
Appendix A includes specific health effects from chemicals present or potentially present on-site.
Although some of the chemicals of concern listed in the sections below were not detected during
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the subsurface investigations, they are included here as a precaution. The remaining sections of
this CHASP address procedures (including training, air monitoring, work practices and
emergency response) to reduce the potential for unnecessary and unacceptable exposure to these
contaminants.

The potential adverse health effects from these detected contaminants are diverse. Many of these
compounds are known or suspected to result in chronic illness from long-term exposures.
However, due to the limited nature of the proposed construction, only acute effects are a potential
concern.

This CHASP addresses potential environmental hazards from the presence of hazardous
materials. It is not intended to address the normal hazards of construction work, which are
separately covered by OSHA regulations and/or local and state construction codes and
regulations.

3.3.1 Hazards of Concern

Check all that apply

(x) Organic Chemicals (x) Inorganic Chemicals ( ) Radiological

( ) Biological (x) Explosive/Flammable ( ) Oxygen Deficient Atm.

(x) Heat Stress (x) Cold Stress ( ) Other

Comments:

No personnel are permitted to enter permit confined spaces

3.3.2 Physical Characteristics

Check all that apply

(x) Liquid (x) Solid ( ) Sludge

(x) Vapors ( ) Unknown ( ) Other

Comments:

3.3.3 Hazardous Materials

Check all that apply

Chemicals Solids Sludges Solvents Oils Other
( ) Acids ( ) Ash ( ) Paints (x) Halogens ( ) Transformer ( ) Lab
( ) Caustics (x) Asbestos ( ) Metals ( ) Petroleum ( ) Other DF ( ) Pharm.
( ) Pesticides ( ) Tailings ( ) POTW ( ) Other ( ) Motor or

Hydraulic Oil
( ) Hospital

(x) Petroleum (x) Other:
Fill Material

( ) Other – Tars
& Other NAPL

(x) Gasoline ( ) Rad.

( ) Inks ( ) Fuel Oil ( ) MGP
( ) PCBs ( ) Mold
(x) Metals (x) Cyanide
(x) Other:
VOCs, SVOCs,
Methane
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3.3.4 Chemicals of Concern

Chemicals REL/PEL/STEL Health Hazards

Arsenic
REL = 0.002 mg/m3

PEL = 0.01 mg/m3

Ulceration of nasal septum, dermatitis, gastrointestinal
disturbances, peripheral neuropathy, resp irritation,
hyperpigmentation of skin; potential occupational carcinogen

Asbestos REL = 0.1 fiber/cm3

PEL = 0.1 fiber/cm3

(for fibers > 5 um)

Asbestosis; pleural plaques; carcinogen.

Benzene
REL = 0.1 ppm
PEL = 1 ppm
STEL = 5 ppm

Irritation eyes, skin, nose, respiratory system; dizziness;
headache, nausea, staggered gait; anorexia, lassitude, dermatitis;
bone marrow depression, potential occupational carcinogen.

Copper
REL = 1 mg/m3

PEL = 1 mg/m3
Irritation eyes, nose, pharynx; nasal septum perforation; metallic
taste; dermatitis; in animals: lung, liver, kidney damage; anemia

Cyanide PEL = 5 mg/m3 Breathing difficulties, heart pain, vomiting, headache, thyroid
enlargement; (high levels) brain, heart damage, coma, death.

Ethylbenzene
REL = 100 ppm
PEL = 100 ppm

Irritation eyes, skin, mucous membrane; headache; dermatitis;
narcosis, coma.

Lead
REL = 0.05 mg/m3

PEL = 0.05 mg/m3

Lassitude (weakness, exhaustion), insomnia; facial pallor;
anorexia, weight loss, malnutrition; constipation, abdominal pain,
colic; anemia; gingival lead line; tremor; paralysis wrist, ankles;
encephalopathy; kidney disease; irritation eyes; hypertension.

Mercury
REL = 0.1 mg/m3

PEL = 0.05 mg/m3

Irritation eyes, skin; cough, chest pain, dyspnea (breathing
difficulty), bronchitis, pneumonitis; tremor, insomnia, irritability,
indecision, headache, lassitude (weakness, exhaustion);
stomatitis, salivation; gastrointestinal disturbance, anorexia,
weight loss; proteinuria.

Nickel PEL = 1 mg/m3
Allergic reaction (skin, asthma attacks); (high levels) respiratory
inflammation, reduced lung function; stomach, liver, kidney,
blood, immune effects; potential carcinogen.

Polycyclic Aromatic
Hydrocarbons (PAHs)

PEL = 5 mg/m3 Harmful effects to skin, bodily fluids, and ability to fight disease,
reproductive problems; potential carcinogen.

Tetrachloroethene (PCE)
PEL = 100 ppm
STEL = 200 ppm

Irritation eyes, skin, nose, throat, respiratory system; nausea;
flush face, neck; dizziness, poor coordination; headache,
drowsiness; skin erythema (skin redness); liver damage; potential
occupational carcinogen

Toluene
REL = 100 ppm
PEL = 200 ppm
STEL = 300 ppm

Irritation eyes, nose; lassitude, confusion, euphoria, dizziness,
headache; dilated pupils, lacrimation (discharge of tears);
anxiety, muscle fatigue, insomnia; paresthesia; dermatitis; liver,
kidney damage.

Xylenes
REL = 100 ppm
PEL = 100 ppm

Irritation eyes, skin, nose, throat; dizziness, excitement,
drowsiness, poor coordination, staggering gait; corneal
vacuolization; anorexia, nausea, vomiting, abdominal pain;
dermatitis.

Comments:

REL = National Institute for Occupational Safety and Health (“NIOSH”) Recommended Exposure Limit
PEL = OSHA Permissible Exposure Limit
STEL = OSHA Short Term Exposure Limit
ppm = parts per million
mg/m3 = milligrams per cubic meter
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4.0 HEALTH AND SAFETY OFFICER

The contractor or engineer will designate one of its personnel as the Site Safety Officer (SSO). The SSO
will be a competent person responsible for the implementation of this plan. The SSO will have completed
a 40-hour training course (updated by an annual refresher) that meets OSHA requirements of 29 CFR Part
1910, Occupational Safety and Health Standards. The SSO has stop-work authorization, which he/she
will execute on his/her determination of an imminent safety hazard, emergency situation, or other
potentially dangerous situation. If the SSO must be absent from the Site, he/she will designate a suitably
qualified replacement that is familiar with the CHASP.

5.0 TRAINING

If evidence of contamination is found, all those who enter the work area where the contamination is
present while intrusive activities are being performed must recognize and understand the potential hazards
to health and safety. All construction personnel upon entering the Site must attend a brief training
meeting, its purpose being to:

• Make workers aware of the potential hazards they may encounter;

• Instruct workers on how to identify potential hazards,

• Provide the knowledge and skills necessary for them to perform the work with minimal risk to health
and safety;

• Make workers aware of the purpose and limitations of safety equipment; and

• Ensure that they can safely avoid or escape from emergencies.

Each member of the construction crew will be instructed in these objectives before he/she goes onto the
Site. Construction personnel will be responsible for identifying potential hazards in the work zone. The
SSO or other suitably trained individual will be responsible for conducting the training program. Others
who enter the Site must be accompanied by a suitably-trained construction worker.

The Contractor shall provide asbestos training to workers in accordance with 29 CFR 1926.1101.

6.0 GENERAL WORK PRACTICES

To protect the health and safety of the field personnel, all field personnel will adhere to the guidelines
listed below during activities involving subsurface disturbance in contaminated areas.

• Eating, drinking, chewing gum or tobacco, and smoking are prohibited, except in designated
areas on the Site. These areas will be designated by the SSO.

• Workers must wash their hands and face thoroughly on leaving the work area and before eating,
drinking, or any other such activity. The workers should shower as soon as possible after leaving
the Site.

• Contact with contaminated or suspected surfaces should be avoided.

• The buddy system should always be used; each buddy should watch for signs of fatigue,
exposure, and heat stress.
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7.0 PERSONAL PROTECTIVE EQUIPMENT & AIR MONITORING

7.1 Personal Protective Equipment

The personal protection equipment required for various kinds of site investigation tasks are based
on 29 CFR 1910.120, Hazardous Waste Operations and Emergency Response, Appendix B,
“General Description and Discussion of the Levels of Protection and Protective Gear.”

During the implementation of air monitoring, if deemed appropriate by the SSO, site personnel
will wear, at a minimum, Level D personal protective equipment. The protection will be based on
the air monitoring described in Section 7.2.

Level of Protection Summary

LEVEL OF PROTECTION & PPE 1 – Excavation 2 – Other Earth Moving
Activities

Level D
(x) Steel Toe Shoes
(x) Hard Hat

(within 25 ft of excavator)
(x) Work Gloves

(x) Safety Glasses
( ) Face Shield
(x) Ear Plugs
(within 25 ft of
drill rig/excavator)
(x) Work Gloves
(Latex if worker
may handle/contact
soil)

Yes Yes

Level D – Modified
(in addition to Level D)
(x) Tyvek Coveralls

(x) Nitrile Gloves
( ) Overboots
( ) Saranex
Coveralls

As Necessary As Necessary

Level C (in addition to Level
D – Modified)
( ) Half-Face

Respirator
(x) Full Face

Respirator
( ) Full-Face PAPR

( ) Particulate
Cartridge

( ) Organic
Cartridge

(x) Dual Organic/
Particulate
Cartridge

If PID > 10 ppm
(breathing zone)

If PID > 10 ppm
(breathing zone)

Comments: Cartridges to be changed out at least once per shift unless warranted beforehand (e.g., more
difficult to breathe or any odors detected).

Asbestos PPE shall conform to 29CFR1926.1101 and 29CFR1910.1001.

The Contractor shall perform an exposure assessment immediately before or at the initiation of
the disturbance of serpentinite rock to ascertain expected exposures. The assessment must be
completed in time to comply with requirements which are triggered by exposure data or the lack
of a "negative exposure assessment," and to provide information necessary to assure that all
control systems planned are appropriate for the work. The Contractor shall conduct daily
exposure monitoring during all disturbance of serpentinite rock. Results of daily exposure
monitoring shall be provided to the SSO within 24-hours of collection.
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7.2 Community Air Monitoring

Community air monitoring will be conducted during all intrusive site activities in compliance
with the NYSDOH Generic Community Air Monitoring Plan (CAMP). Real-time air monitoring
for VOCs and particulate levels at the Site perimeter will be performed. Continuous monitoring
will be performed for all ground intrusive activities and during the handling of contaminated or
potentially contaminated media. Ground intrusive activities include, but are not limited to,
soil/waste excavation and handling, test pit excavation or trenching, and the installation of soil
borings or monitoring wells.

Exceedences of action levels observed during performance of the CAMP will be reported to the
NYSDEC Project Manager and included in the Daily Report.

VOC Monitoring, Response Levels, and Actions

VOCs will be monitored at the downwind Site perimeter on a continuous basis during invasive
work. Upwind concentrations will be measured at the start of each workday and periodically
thereafter to establish background conditions. The monitoring work will be performed using
equipment appropriate to measure the types of contaminants known or suspected to be present.
The equipment will be calibrated at least daily for the contaminant(s) of concern or for an
appropriate surrogate. The equipment will be capable of calculating 15-minute running average
concentrations, which will be compared to the levels specified below.

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

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

• If the organic vapor level is above 25 ppm at the Site perimeter, activities will be shut
down.

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

Particulate Monitoring, Response Levels, and Actions

Particulate concentrations will be monitored at the upwind and downwind Site perimeters. The
particulate monitoring will be performed using real-time monitoring equipment capable of
measuring particulate matter less than 10 micrometers in size (PM-10) and capable of integrating
over a period of 15 minutes (or less) for comparison to the airborne particulate action level. The
equipment will be equipped with an audible alarm to indicate exceedance of the action level. In
addition, fugitive dust migration should be visually assessed during all work activities.
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• If the downwind PM-10 particulate level is 100 micrograms per cubic meter (µg/m3)
greater than background (upwind perimeter) for the 15-minute period or if airborne
dust is observed leaving the work area, dust suppression techniques will be
employed. Work will continue with dust suppression techniques provided that
downwind PM-10 particulate levels do not exceed 150 µg/m3 above the upwind level
and provided that no visible dust is migrating from the work area.

• If, after implementation of dust suppression techniques, downwind PM-10 particulate
levels are greater than 150 µg/m3 above the upwind level, work will be stopped and a
re-evaluation of activities initiated. Work will resume provided that dust suppression
measures and other controls are successful in reducing the downwind PM-10
particulate concentration to within 150 µg/m3 of the upwind level and in preventing
visible dust migration.

All readings will be recorded and be available for NYSDEC personnel to review.

7.3 Work Zone Air Monitoring

Work zone air monitoring procedures are outlined below.

In the event that evidence of soil or groundwater contamination (e.g., a petroleum-like or organic
odor, sheen or staining) is discovered, an air monitoring program will be implemented during the
disturbance of that contamination to avoid or minimize exposure of the field personnel and the
public. Results of this air monitoring will be used to determine appropriate response actions. A
DustTrak® or equivalent would be used to measure real-time concentrations of total particulates
10 micrometers or less (PM-10) and a photoionization detector (PID) would be used to perform
air monitoring for VOCs. The PID would be calibrated with isobutylene in accordance with the
manufacturer’s recommendations.

The geotechnical investigations indicated that the Site overburden consists primarily of urban fill
materials. An Eagle II® or similar landfill gas meter would be used for methane monitoring if
evidence of methane contamination (such as organic soils or organic odors) is encountered. If the
detected concentrations of methane do not exceed action levels, no further air monitoring will be
conducted in that work area following initial monitoring, unless soil disturbance is being
conducted in an enclosed space, as specified below.

Continuous air monitoring for methane will be conducted during soil disturbance in any enclosed
spaces using an Eagle II® or similar landfill gas meter.

Measurements would be taken prior to commencement of the work and during the work in areas
where contaminated soil would be disturbed. The measurements would be made as close to the
workers as practicable and at their breathing height. The Site Safety Officer (SSO) will set up the
equipment and confirm that it is working properly. His/her qualified designee may oversee the air
measurements during the day. The initial measurement for the day will be performed before the
start of work and will establish background levels. The final measurement for the day will be
performed after the end of work. The action levels and required responses are listed in Table 1.
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Table 1
Action Levels and Required Responses

Instrument Action Level (Note 1) Response Action

Particulate Monitoring *

Less than 5 mg/m3

Level D or D-Modified

(Requires coveralls and steel toe boots)

(As applicable: Chemical resistant gloves, chemical
resistant boot covers, Hard hat, safety glasses, face
shield, or escape mask)

Between 5 mg/m3 and
125 mg/m3

Level C. (Requires Full Face or half face respirator,
Hooded chemical resistant two piece Tyvek suite
or overalls, Chemical resistant inner and outer
gloves, Chemical resistant boot covers, Steel toe
and shank boots)
(As applicable: Hard hat, face shield, or escape
mask)
Apply dust suppression measures. If less than 2.5
mg/m3, resume work using Level D. Otherwise,
upgrade Level C.

Above 125 mg/m3
Stop work. Apply additional dust suppression
measures. Resume work when less than 125 mg/m3
and maintain Level C.

Volatile Organic Compound
Monitoring **

Less than 10 ppm in
breathing zone.

Level D or D-Modified

Continue Work

Between 10 and 20 ppm
Level C.
Continue Work

More than 20 ppm
Stop work. Resume work when source of vapors is
abated and readings are less than 20 ppm above
background

Landfill Gas Meter - Methane

As needed during activities
disturbing on-site soil

Less than 20% LEL Continue Work
Between 20% LEL and

80% LEL
Stop Work - mitigate to below 20% LEL e.g., by
covering/venting areas.

Above 80% LEL
Evacuate Area. Resume work when readings are
less than 20% LEL.

Notes: *: 15-minute time-weighted average, **: instantaneous reading, parts per million (ppm), milligrams per
cubic meter (mg/m3) Methane presents an explosion hazard between 50,000 ppm / 5% (lower
explosive limit or LEL) and 150,000 ppm / 15% (upper explosive limit or UEL)

The Contractor shall perform an exposure assessment immediately before or at the initiation of
the disturbance of serpentinite rock to ascertain expected exposures. The assessment must be
completed in time to comply with requirements which are triggered by exposure data or the lack
of a "negative exposure assessment," and to provide information necessary to assure that all
control systems planned are appropriate for the work. The Contractor shall conduct daily
exposure monitoring during all disturbance of serpentinite rock. Results of daily exposure
monitoring shall be provided to the SSO within 24-hours of collection.
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8.0 DECONTAMINATION PROCEDURES

8.1 Personnel Decontamination

Personnel decontamination (decon), if deemed necessary by the SSO, will take place in a
designated decontamination area. This area will be delineated during each stage of work.
Personnel decontamination will consist of the following steps:

• Soap and potable water wash and potable water rinse of gloves;

• Coverall removal (if applicable);

• Glove removal;

• Disposable clothing removal; and

• Field wash of hands and face.

8.2 Sampling Equipment Decontamination

Any non-disposable sampling equipment for confirmatory sampling or other equipment that is in
contact with contaminated materials will be decontaminated in accordance with the following
procedure:

• Double wash with solution of Simple Green® and clean tap water;

• Double rinse with clean tap water;

• Rinse with clean distilled water; and

• Allow equipment to air dry.

8.3 Heavy Equipment Decontamination

If heavy equipment comes in contact with contaminated materials, it will be decontaminated prior
to being relocated to a clean area or leaving the Site. A designated decontamination pad will be
constructed, where soil, dust, or oil will be washed off the exterior, undercarriage, and wheels or
tracks of the equipment. Wash water will be collected for treatment and/or disposal.

9.0 EMERGENCY RESPONSE

9.1 Emergency Procedures

In the event that an emergency develops at the Site, the procedures delineated herein are to be
immediately followed. Emergency conditions are considered to exist if:

• Any member of the field crew is involved in an accident or experiences any adverse effects or
symptoms of exposure while on-site; and

• A condition is discovered that suggests the existence of a situation creating a higher health
hazard than anticipated.

• A spill of oil or other hazardous materials.

General emergency procedures and specific procedures for personal injury and chemical exposure
are described below. In the event of an accident or emergency, an Incident Report form should be
filled out and placed in the project file. An example Incident Report form is provided in
Appendix B. Information on emergency hand signals is provided in Appendix C.
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9.1.1 Chemical Exposure

If a member of the field crew demonstrates symptoms of chemical exposure the
procedures outlined below should be followed:

• Another team member (buddy) should remove the individual from the immediate
area of contamination. The buddy should communicate to the SSO (via voice and
hand signals) of the chemical exposure. The SSO should contact the appropriate
emergency response agency.

• Precautions should be taken to avoid exposure of other individuals to the chemical.

• If the chemical is on the individual's clothing, the chemical should be neutralized or
removed if it is safe to do so.

• If the chemical has contacted the skin, the skin should be washed with copious
amounts of water.

• In case of eye contact, an emergency eye wash should be used. Eyes should be
washed for at least 15 minutes.

• All chemical exposure incidents must be reported in writing to the Project Manager.
The SSO is responsible for completing the Incident Report Form.

9.1.2 Personal Injury

In case of personal injury at the Site, the following procedures should be followed:

• Another team member (buddy) should signal the SSO that an injury has occurred.

• A field team member trained in first aid can administer treatment to an injured
worker.

• If deemed necessary, the victim should then be transported to the nearest hospital or
medical center. If necessary, an ambulance should be called to transport the victim.

• The SSO is responsible for making certain that an Incident Report Form is
completed. This form is to be submitted to the AKRF Health and Safety Officer.
Follow-up action should be taken to correct the situation that caused the accident.

• Any incident (near miss, property damage, first aid, medical treatment, etc.) must be
reported.

A first-aid kit, eye-wash, and blood-borne pathogens kit will be kept on-site during the
field activities.

9.1.3 Evacuation Procedures

• The SSO will initiate evacuation procedures by signaling to leave the Site or
containment structure;

• All personnel in the work area should evacuate the area and meet in the common
designated area;

• All personnel suspected to be in or near the contract work area should be accounted
for and the whereabouts or missing persons determined immediately; and

• The SSO will then give further instruction.
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9.1.4 Procedures Implemented in the Event of a Major Fire, Explosion, or Emergency

• Notify the paramedics and/or fire department, as necessary;

• Signal the evacuation procedure previously outlined and implement the entire
procedure;

• Isolate the area;

• Stay upwind of any fire;

• Keep the area surrounding the problem source clear after the incident occurs;

• Complete accident report for and distribute to appropriate personnel.

9.1.5 Spill Response

All personnel must take every precaution to minimize the potential for spills during site
operations. Any spill will be reported immediately to the SSO. The SSO will then
determine and report any required spills to the NYCDEP and/or NYSDEC Hotlines. Spill
control apparatus (sorbent materials) will be located on-site. All materials used for the
clean up of spills will be containerized and labeled separately from other wastes. The
SSO, in consultation with the Project Manager, will determine if additional spill response
measures are required.

9.2 Hospital Directions

The Richmond University Medical Center is located at 355 Bard Avenue in Staten Island, NY
as shown on Figure 1.

Hospital Information and Directions

Hospital Name: Richmond University Medical Center

Phone Number: (718) 818-1234

Address/Location:
355 Bard Avenue – Staten Island, New York
(The emergency entrance is located on Bard Avenue between Castleton
Avenue and Moody Place)

Directions:
1. Go NORTHWEST on Richmond Terrace
2. Turn LEFT onto Davis Avenue
3. Turn LEFT onto Castleton Avenue
4. Turn LEFT onto Bard Avenue

The Emergency Department entrance will be on the RIGHT.

9.3 CHASP Contact Information

AKRF Project Manager – Marcus Simons .................................................. (646) 388-9527 (office)

Site Safety Officer (SSO) – Asya Bychkov ................................................. (646) 388-9533 (office)
(917) 569-8916 (cell)

St. George Outlet Development LLC Representative – Matthew Bassett ....... (718) 422-9999 x137

Ambulance, Fire and Police Departments.................................................................................... 911

Local Poison Control ................................................................................................ (212) 764-7667
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pm/weekend (212) 340-4494

NYSDEC Spill Response Team................................................................................ (800) 457-7362

NYCDEP Hotline .................................................................................................(718) DEP-HELP
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10.0 APPROVAL & ACKNOWLEDGMENTS OF CHASP

APPROVAL

Signed: Date:

Project Manager

Signed: Date:

Health and Safety Officer

Below is an affidavit that must be signed by all workers who enter the Site. A copy of the CHASP must
be on-site at all times and will be kept by the SSO.

AFFIDAVIT

I,_________________________(name), of_______________________________(company name), have
read the Construction Health and Safety Plan (CHASP) for the St. George Waterfront Redevelopment –
Empire Outlets Site in Staten Island, New York. I agree to conduct all on-site work in accordance with the
requirements set forth in this CHASP and understand that failure to comply with this CHASP could lead
to my removal from the Site.

Signed: Company: Date:

Signed: Company: Date:

Signed: Company: Date:

Signed: Company: Date:

Signed: Company: Date:

Signed: Company: Date:

Signed: Company: Date:

Signed: Company: Date:

Signed: Company: Date:

Signed: Company: Date:

Signed: Company: Date:

Signed: Company: Date:

Signed: Company: Date:

Signed: Company: Date:

Signed: Company: Date:

Signed: Company: Date:

Signed: Company: Date:

Signed: Company: Date:
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ATTACHMENT A

POTENTIAL HEALTH EFFECTS FROM ON-SITE CONTAMINANTS







U.S. DEPARTMENT OF HEALTH AND HUMAN SERVICES, Public Health Service
Agency for Toxic Substances and Disease Registry

Division of Toxicology ToxFAQsTM September 2001

ASBESTOS
CAS #  1332-21-4

This fact sheet answers the most frequently asked health questions (FAQs) about asbestos. For more information,

call the ATSDR Information Center at 1-888-422-8737.  This fact sheet is one in a series of summaries about

hazardous substances and their health effects.  It’s important you understand this information because this

substance may harm you.  The effects of exposure to any hazardous substance depend on the dose, the duration,

how you are exposed, individual susceptibility and personal habits, and whether other chemicals are present.

HIGHLIGHTS:  Exposure to asbestos usually occurs by breathing
contaminated air in  workplaces that make or use asbestos.   Asbestos is also
found in the air of buildings that are being torn down or renovated.  Asbestos
exposure can cause serious lung problems and cancer.  This substance has been
found at 83 of the 1,585 National Priorities List sites identified by the
Environmental Protection Agency (EPA).

What is asbestos?
Asbestos is the name given to a group of six different fibrous
minerals (amosite, chrysotile, crocidolite, and the fibrous
varieties of tremolite, actinolite, and anthophyllite) that occur
naturally in the environment.  Asbestos minerals have separable
long fibers that are strong and flexible enough to be spun and
woven and are heat resistant.  Because of these characteristics,
asbestos has been used for a wide range of manufactured goods,
mostly in building materials (roofing shingles, ceiling and floor
tiles, paper products, and asbestos cement products), friction
products (automobile clutch, brake, and transmission parts),
heat-resistant fabrics, packaging, gaskets, and coatings.  Some
vermiculite or talc products products may contain asbestos.

What happens to asbestos when it enters the
environment?
Asbestos fibers can enter the air or water from the breakdown of
natural deposits and manufactured asbestos products.  Asbestos
fibers do not evaporate into air or dissolve in water.  Small
diameter fibers and particles may remain suspended in the air for
a long time and be carried long distances by wind or water before
settling down.  Larger diameter fibers and particles tend to settle
more quickly.

Asbestos fibers are not able to move through soil.  Asbestos
fibers are generally not broken down to other compounds and
will remain virtually unchanged over long periods.

How might I be exposed to asbestos?
We are all exposed to low levels of asbestos in the air we breathe.
These levels range from 0.00001 to 0.0001 fibers per milliliter of air
and generally are highest in cities and industrial areas.

People working in industries that make or use asbestos products or
who are involved in asbestos mining may be exposed to high levels
of asbestos.  People living near these industries may also be
exposed to high levels of asbestos in air.

Asbestos fibers may be released into the air by the disturbance of
asbestos-containing material during product use, demolition work,
building or home maintenance, repair, and remodeling.  In general,
exposure may occur only when the asbestos-containing material is
disturbed in some way to release particles and fibers into the air.

Drinking water may contain asbestos from natural sources or from
asbestos-containing cement pipes.

How can asbestos affect my health?
Asbestos mainly affects the lungs and the membrane that surrounds
the lungs.  Breathing high levels of asbestos fibers for a long time
may result in scar-like tissue in the lungs and in the pleural
membrane (lining) that surrounds the lung.  This disease is called
asbestosis and is usually found in workers exposed to asbestos, but
not in the general public.  People with asbestosis have difficulty
breathing, often a cough, and in severe cases heart enlargement.
Asbestosis is a serious disease and can eventually lead to disability
and death.
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ASBESTOS
CAS #  1332-21-4

Breathing lower levels of asbestos may result in changes called
plaques in the pleural membranes.  Pleural plaques can occur in
workers and sometimes in people living in areas with high
environmental levels of asbestos.  Effects on breathing from pleural
plaques alone are not usually serious, but higher exposure can lead
to a thickening of the pleural membrane that may restrict breathing.

How likely is asbestos to cause cancer?
The Department of Health and Human Services (DHHS), the World
Health Organization (WHO), and the EPA have determined that
asbestos is a human carcinogen.

It is known that breathing asbestos can increase the risk of cancer
in people.  There are two types of cancer caused by exposure to
asbestos: lung cancer and mesothelioma.  Mesothelioma is a cancer
of the thin lining surrounding the lung (pleural membrane) or
abdominal cavity (the peritoneum).  Cancer from asbestos does not
develop immediately, but shows up after a number of years.
Studies of workers also suggest that breathing asbestos can increase
chances of getting cancer in other parts of the body (stomach,
intestines, esophagus, pancreas, and kidneys), but this is less
certain.  Early identification and treatment of any cancer can
increase an individual’s quality of life and  survival.

Cigarette smoke and asbestos together significantly  increase your
chances of getting lung cancer.   Therefore, if you have been
exposed to asbestos you should stop smoking.  This may be the
most important action that you can take to improve your health
and decrease your risk of cancer.

How can asbestos affect children?
We do not know if exposure to asbestos will result in birth defects
or other developmental effects in people.  Birth defects have not
been observed in animals exposed to asbestos.

It is likely that health effects seen in children exposed to high
levels of asbestos will be similar to the effects seen in adults.

How can families reduce the risk of exposure to
asbestos?
Materials containing asbestos that are not disturbed or deteriorated
do not, in general, pose a health risk and can be left alone.  If you

suspect that you may be exposed to asbestos in your home,
contact your state or local health department or the regional offices
of EPA to find out how to test your home and how to locate a
company that is trained to remove or contain the fibers.

Is there a medical test to show whether I’ve been
exposed to asbestos?
Low levels of asbestos fibers can be measured in urine, feces,
mucus, or lung washings of the general public.  Higher than average
levels of asbestos fibers in tissue can confirm exposure but not
determine whether you will experience any health effects.

A thorough history, physical exam, and diagnostic tests are needed
to evaluate asbestos-related disease.  Chest x-rays are the best
screening tool to identify lung changes resulting from asbestos
exposure.  Lung function tests and CAT scans also assist in the
diagnosis of asbestos-related disease.

Has the federal government made
recommendations to protect human health?
In 1989, EPA banned all new uses of asbestos; uses established
before this date are still allowed.  EPA established regulations that
require school systems to inspect for damaged asbestos and to
eliminate or reduce the exposure by removing the asbestos or by
covering it up.  EPA regulates the release of asbestos from
factories and during building demolition or renovation to prevent
asbestos from getting into the environment.

EPA has proposed a concentration limit of 7 million fibers per liter
of drinking water for long fibers (lengths greater than or equal to
5 :m).   The Occupational Safety and Health Administration has
set limits of 100,000 fibers with lengths greater than or equal to
5 :m per cubic meter of workplace air for 8-hour shifts and 40-
hour work weeks.

References

Agency for Toxic Substances and Disease Registry (ATSDR).
2001.  Toxicological Profile for Asbestos.  Update. Atlanta, GA:
U.S. Department of Health and Human Services, Public Health
Service.
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BENZENE
CAS # 71-43-2

This fact sheet answers the most frequently asked health questions (FAQs) about benzene. For more

information, call the ATSDR Information Center at 1-888-422-8737. This fact sheet is one in a series of

summaries about hazardous substances and their health effects.  This information is important because this

substance may harm you. The effects of exposure to any hazardous substance depend on the dose, the

duration, how you are exposed, personal traits and habits, and whether other chemicals are present.

HIGHLIGHTS: Benzene is a widely used chemical formed from both natural
processes and human activities.  Breathing benzene can cause drowsiness, dizziness,
and unconsciousness; long-term benzene exposure causes effects on the bone
marrow and can cause anemia and leukemia. Benzene has been found in at least
813 of the 1,430 National Priorities List sites identified by the Environmental
Protection Agency (EPA).

What is benzene?
(Pronounced b.n�z¶n�)

Benzene is a colorless liquid with a sweet odor. It evapo-
rates into the air very quickly and dissolves slightly in water.
It is highly flammable and is formed from both natural pro-
cesses and human activities.

Benzene is widely used in the United States; it ranks in
the top 20 chemicals for production volume. Some industries
use benzene to make other chemicals which are used to make
plastics, resins, and nylon and synthetic fibers. Benzene is
also used to make some types of rubbers, lubricants, dyes,
detergents, drugs, and pesticides.  Natural sources of benzene
include volcanoes and forest fires. Benzene is also a natural
part of crude oil, gasoline, and cigarette smoke.

What happens to benzene when it enters the
environment?

q Industrial processes are the main source of benzene in the
environment.

q Benzene can pass into the air from water and soil.

q It reacts with other chemicals in the air and breaks down
within a few days.

q Benzene in the air can attach to rain or snow and be car-
ried back down to the ground.

q It breaks down more slowly in water and soil, and can pass
through the soil into underground water.

q Benzene does not build up in plants or animals.

How might I be exposed to benzene?
q Outdoor air contains low levels of benzene from tobacco

smoke, automobile service stations, exhaust from motor
vehicles, and industrial emissions.

q Indoor air generally contains higher levels of benzene
from products that contain it such as glues, paints, furni-
ture wax, and detergents.

q Air around hazardous waste sites or gas stations will con-
tain higher levels of benzene.

q Leakage from underground storage tanks or from hazard-
ous waste sites containing benzene can result in benzene
contamination of well water.

q People working in industries that make or use benzene
may be exposed to the highest levels of it.

q A major source of benzene exposures is tobacco smoke.

How can benzene affect my health?
Breathing very high levels of benzene can result in death,

while high levels can cause drowsiness, dizziness, rapid heart
rate, headaches, tremors, confusion, and unconsciousness.  Eat-
ing or drinking foods containing high levels of benzene can
cause vomiting, irritation of the stomach, dizziness, sleepiness,
convulsions, rapid heart rate, and death.

U.S. DEPARTMENT OF HEALTH AND HUMAN SERVICES, Public Health Service
Agency for Toxic Substances and Disease Registry
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CAS # 71-43-2

The major effect of benzene from long-term (365 days or
longer) exposure is on the blood. Benzene causes harmful
effects on the bone marrow and can cause a decrease in red
blood cells leading to anemia. It can also cause excessive
bleeding and can affect the immune system, increasing the
chance for infection.

Some women who breathed high levels of benzene for
many months had irregular menstrual periods and a decrease in
the size of their ovaries.  It is not known whether benzene ex-
posure affects the developing fetus in pregnant women or fer-
tility in men.

Animal studies have shown low birth weights, delayed
bone formation, and bone marrow damage when pregnant ani-
mals breathed benzene.

How likely is benzene to cause cancer?

The  Department of Health and Human Services (DHHS)
has determined that benzene is a known human carcinogen.
Long-term exposure to high levels of benzene in the air can
cause leukemia, cancer of the blood-forming organs.

Is there a medical test to show whether I’ve been
exposed to benzene?

Several tests can show if you have been exposed to ben-
zene. There is test for measuring benzene in the breath; this
test must be done shortly after exposure. Benzene can also be
measured in the blood, however, since benzene disappears
rapidly from the blood, measurements are accurate only for
recent exposures.

In the body, benzene is converted to products called me-
tabolites. Certain metabolites can be measured in the urine.
However, this test must be done shortly after exposure and is
not a reliable indicator of how much benzene you have been
exposed to, since the metabolites may be present in urine from
other sources.

Has the federal government made
recommendations to protect human health?

The EPA has set the maximum permissible level of ben-
zene in drinking water at 0.005 milligrams per liter
(0.005 mgL). The EPA requires that spills or accidental re-
leases into the environment of 10 pounds or more of  benzene
be reported to the EPA.

The Occupational Safety and Health Administration
(OSHA) has set a permissible exposure limit of 1 part of ben-
zene per million parts of air (1 ppm) in the workplace during
an 8-hour workday, 40-hour workweek.

Glossary
Anemia:  A decreased ability of the blood to transport oxygen.

Carcinogen:  A substance with the ability to cause cancer.

CAS: Chemical Abstracts Service.

Chromosomes:  Parts of the cells responsible for the develop-
ment of hereditary characteristics.

Metabolites: Breakdown products of chemicals.

Milligram (mg): One thousandth of a gram.

Pesticide: A substance that kills pests.

References

This ToxFAQs information is taken from the 1997 Toxico-
logical Profile for Benzene (update) produced by the Agency
for Toxic Substances and Disease Registry, Public Health Ser-
vice, U.S. Department of Health and Human Services, Public
Health Service in Atlanta, GA.
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CYANIDE
CAS # 74-90-8, 143-33-9, 151-50-8, 592-01-8,

544-92-3, 506-61-6, 460-19-5, 506-77-4

This fact sheet answers the most frequently asked health questions (FAQs) about cyanide. For more information,

call the ATSDR Information Center at 1-888-422-8737.  This fact sheet is one in a series of summaries about

hazardous substances and their health effects.  It’s important you understand this information because this

substance may harm you.  The effects of exposure to any hazardous substance depend on the dose, the duration,

how you are exposed, personal traits and habits, and whether other chemicals are present.

HIGHLIGHTS: Cyanide is a very poisonous chemical.  Exposure to high levels
of cyanide harms the brain and heart, and may cause coma and death. Exposure
to lower levels may result in breathing difficulties, heart pains, vomiting, blood
changes, headaches, and enlargement of the thyroid gland.  Cyanide has been
found in at least 415 of the 1,430 National Priorities List sites identified by the
Environmental Protection Agency (EPA).

What is cyanide?
(Pronounced sº��-nºd�)

Cyanide is usually found joined with other chemicals to
form compounds. Examples of simple cyanide compounds are
hydrogen cyanide, sodium cyanide and potassium cyanide.
Cyanide can be produced by certain bacteria, fungi, and al-
gae, and it is found in a number of foods and plants. In the
body, cyanide combines with a chemical to form Vitamin B

12
.

Cyanide occurs naturally in cassava roots, which are potato-
like tubers of cassava plants grown in tropical countries.

Hydrogen cyanide is a colorless gas with a faint, bitter,
almond-like odor. Sodium cyanide and potassium cyanide are
both white solids with a bitter, almond-like odor in damp air.
Cyanide and hydrogen cyanide are used in electroplating, met-
allurgy, production of chemicals, photographic development,
making plastics, fumigating ships, and some mining processes.

What happens to cyanide when it enters the
environment?
q Cyanide enters the environment from both natural pro-

cesses and human industrial activities.

q In air, cyanide is mainly found as gaseous hydrogen cya-
nide; a small amount is present as fine dust particles.

q It takes about 1–3 years for half of the hydrogen cyanide
to disappear from the air.

q Most cyanide in surface water will form hydrogen cya-
nide and evaporate.

q Cyanide in water does not build up in the bodies of fish.

q At high concentrations, cyanide becomes toxic to soil
microorganisms and can pass through soil into under-
ground water.

How might I be exposed to cyanide?
q Breathing air, drinking water, touching soil, or eating

foods containing cyanide.

q Smoking cigarettes and breathing smoke-filled air during
fires are major sources of cyanide exposure.

q Breathing air near a hazardous waste site containing
cyanide.

q Eating foods containing cyanide compounds, such as
cassava roots, lima beans, and almonds.

q Working in an industry where cyanide is used or pro-
duced, such as electroplating, metallurgy, metal cleaning,
and photography.

How can cyanide affect my health?

In large amounts, cyanide is very harmful to people. Expo-

U.S. DEPARTMENT OF HEALTH AND HUMAN SERVICES, Public Health Service
Agency for Toxic Substances and Disease Registry
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CYANIDE
CAS # 74-90-8, 143-33-9, 151-50-8, 592-01-8,

544-92-3, 506-61-6, 460-19-5, 506-77-4

sure to high levels of cyanide in the air for a short time harms
the brain and heart, and may cause coma and death.

Exposure to lower levels of cyanide for a long time may
result in breathing difficulties, heart pains, vomiting, blood
changes, headaches, and enlargement of the thyroid gland.

People who eat large amounts of cyanide may have symp-
toms including deep breathing and shortness of breath, con-
vulsions, and loss of consciousness, and may die. Use of cas-
sava roots as a primary food source in tropical Africa has led to
high blood cyanide levels.

People with high blood cyanide levels have also shown
harmful effects such as weakness of the fingers and toes, diffi-
culty walking, dimness of vision, deafness, and decreased thy-
roid gland function, but chemicals other than cyanide may
have contributed to these effects.  Skin contact with cyanide
can produce irritation and sores.

It is not known whether cyanide can directly cause birth
defects in people. Birth defects were seen in rats that ate diets
of cassava roots. Effects on the reproductive system were seen
in rats and mice that drank water containing sodium cyanide.

How likely is cyanide to cause cancer?

The EPA has determined that cyanide is not classifiable as
to its human carcinogenicity. There are no reports that cyanide
can cause cancer in people or animals.

Is there a medical test to show whether I’ve been
exposed to cyanide?

There are medical tests to measure blood and urine levels
of cyanide; however, small amounts of cyanide are always
detectable in blood and urine. Tissue levels of cyanide can be
measured if cyanide poisoning is suspected, but cyanide is
rapidly cleared from the body, so the tests must be done soon

after the exposure. An almond-like odor in the breath may alert
a doctor that a person was exposed to cyanide.

Has the federal government made
recommendations to protect human health?

The EPA has set a maximum contaminant level of cyanide
in drinking water of 0.2 milligrams cyanide per liter of water
(0.2 mg/L). The EPA requires that spills or accidental releases
into the environment of 1 pound or more of hydrogen cyanide,
potassium cyanide, sodium cyanide, calcium cyanide or cop-
per cyanide be reported to the EPA.

The Occupational Safety and Health Administration
(OSHA) and (other recommendations) the American Confer-
ence of Governmental Industrial Hygienists (ACGIH) have
set a permissible exposure limit of 5 milligrams of cyanide
per cubic meter of air (5 mg/m3) in the workplace during an
8-hour workday, 40-hour workweek.

Glossary
Carcinogenicity:  Ability to cause cancer.

CAS: Chemical Abstracts Service.

Milligram (mg): One thousandth of a gram.

ppm: Parts per million.

References
This ToxFAQs information is taken from the 1997 Toxico-

logical Profile for Cyanide (update) produced by the Agency
for Toxic Substances and Disease Registry, Public Health Ser-
vice, U.S. Department of Health and Human Services, Public
Health Service in Atlanta, GA.
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ETHYLBENZENE
CAS # 100-41-4

This fact sheet answers the most frequently asked health questions (FAQs) about ethylbenzene. For more

information, call the ATSDR Information Center at 1-888-422-8737.  This fact sheet is one in a series of

summaries about hazardous substances and their health effects.  It’s important you understand this information

because this substance may harm you.  The effects of exposure to any hazardous substance depend on the

dose, the duration, how you are exposed, personal traits and habits, and whether other chemicals are present.

What is ethylbenzene?
(Pronounced µth� �l bµn� z¶n�)

Ethylbenzene is a colorless, flammable liquid that smells
like gasoline. It is found in natural products such as coal tar
and petroleum and is also found in manufactured products
such as inks, insecticides, and paints.

Ethylbenzene is used primarily to make another chemical,
styrene. Other uses include as a solvent, in fuels, and to make
other chemicals.

What happens to ethylbenzene when it enters the
environment?
q Ethylbenzene moves easily into the air from water and

soil.

q It takes about 3 days for ethylbenzene to be broken down
in air into other chemicals.

q Ethylbenzene may be released to water from industrial
discharges or leaking underground storage tanks.

q In surface water, ethylbenzene breaks down by reacting
with other chemicals found naturally in water.

q In soil, it is broken down by soil bacteria.

How might I be exposed to ethylbenzene?
q Breathing air containing ethylbenzene, particularly in

areas near factories or highways.

q Drinking contaminated tap water.

q Working in an industry where ethylbenzene is used or
made.

q Using products containing it, such as gasoline, carpet
glues, varnishes, and paints.

How can ethylbenzene affect my health?

Limited information is available on the effects of ethyl-
benzene on people’s health. The available information shows
dizziness, throat and eye irritation, tightening of the chest,
and a burning sensation in the eyes of people exposed to high
levels of ethylbenzene in air.

Animals studies have shown effects on the nervous system,
liver, kidneys, and eyes from breathing ethylbenzene in air.

How likely is ethylbenzene to cause cancer?

The EPA has determined that ethylbenzene is not classifi-
able as to human carcinogenicity.

HIGHLIGHTS:  Ethylbenzene is a colorless liquid found in a number of
products including gasoline and paints. Breathing very high levels can cause
dizziness and throat and eye irritation. Ethylbenzene has been found in at
least 731 of the 1,467 National Priorities List sites identified by the
Environmental Protection Agency (EPA).
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ETHYLBENZENE
CAS # 100-41-4

No studies in people have shown that ethylbenzene expo-
sure can result in cancer.  Two available animal studies suggest
that ethylbenzene may cause tumors.

How can ethylbenzene affect children?

Children may be exposed to ethylbenzene through inhala-
tion of consumer products, including gasoline, paints, inks,
pesticides, and carpet glue.  We do not know whether children
are more sensitive to the effects of ethylbenzene than adults.

It is not known whether ethylbenzene can affect the
development of the human fetus.  Animal studies have
shown that when pregnant animals were exposed to ethyl-
benzene in air, their babies had an increased number of
birth defects.

How can families reduce the risk of exposure to
ethylbenzene?

Exposure to ethylbenzene vapors from household prod-
ucts and newly installed carpeting can be minimized by using
adequate ventilation.

Household chemicals should be stored out of reach of
children to prevent accidental poisoning.  Always store house-
hold chemicals in their original containers; never store them in
containers children would find attractive to eat or drink from,
such as old soda bottles.  Gasoline should be stored in a gaso-
line can with a locked cap.

Sometimes older children sniff household chemicals, in-
cluding ethylbenzene, in an attempt to get high.  Talk with
your children about the dangers of sniffing chemicals.

Is there a medical test to show whether I’ve been
exposed to ethylbenzene?

Ethylbenzene is found in the blood, urine, breath, and

some body tissues of exposed people. The most common

way to test for ethylbenzene is in the urine. This test mea-

sures substances formed by the breakdown of ethylbenzene.
This test needs to be done within a few hours after exposure

occurs, because the substances leave the body very quickly.

These tests can show you were exposed to ethylbenzene,
but cannot predict the kind of health effects that might occur.

Has the federal government made
recommendations to protect human health?

The EPA has set a maximum contaminant level of
0.7 milligrams of ethylbenzene per liter of drinking water

(0.7 mg/L).

The EPA requires that spills or accidental releases into the
environment of 1,000 pounds or more of ethylbenzene be re-

ported to the EPA.

The Occupational Safety and Health Administration

(OSHA) has set an occupational exposure limit of 100 parts of

ethylbenzene per million parts of air (100 ppm) for an 8-hour
workday, 40-hour workweek.

References

Agency for Toxic Substances and Disease Registry
(ATSDR). 1999.  Toxicological profile for ethylbenzene.
Atlanta, GA: U.S. Department of Health and Human Services,
Public Health Service.



U.S. DEPARTMENT OF HEALTH AND HUMAN SERVICES, Public Health Service
Agency for Toxic Substances and Disease Registry

Division of Toxicology and Environmental Medicine ToxFAQsTM  August 2007

This fact sheet answers the most frequently asked health questions (FAQs) about lead.  For more

information, call the ATSDR Information Center at 1-800-232-4636.  This fact sheet is one in a series

of summaries about hazardous substances and their health effects.  It is important you understand this

information because this substance may harm you.  The effects of exposure to any hazardous substance

depend on the dose, the duration, how you are exposed, personal traits and habits, and whether other

chemicals are present.

HIGHLIGHTS:  Exposure to lead can happen from breathing workplace air or
dust, eating contaminated foods, or drinking contaminated water. Children can be
exposed from eating lead-based paint chips or playing in contaminated soil. Lead
can damage the nervous system, kidneys, and reproductive system. Lead has been
found in at least 1,272 of the 1,684 National Priority List sites identified by the
Environmental Protection Agency (EPA).

What is lead?
Lead is a naturally occurring bluish-gray metal found in
small amounts in the earth’s crust.  Lead can be found in all
parts of our environment.  Much of it comes from human
activities including burning fossil fuels, mining, and
manufacturing.
Lead has many different uses. It is used in the production of
batteries, ammunition, metal products (solder and pipes), and
devices to shield X-rays.  Because of health concerns, lead
from paints and ceramic products, caulking, and pipe solder
has been dramatically reduced in recent years.  The use of
lead as an additive to gasoline was banned in 1996 in the
United States.

What happens to lead when it enters the
environment?
‘ Lead itself does not break down, but lead compounds are
changed by sunlight, air, and water.
‘ When lead is released to the air, it may travel long
distances before settling to the ground.
‘ Once lead falls onto soil, it usually sticks to soil
particles.
‘ Movement of lead from soil into groundwater will depend
on the type of lead compound and the characteristics of the
soil.

How might I be exposed to lead?
‘ Eating food or drinking water that contains lead.  Water
pipes in some older homes may contain lead solder.  Lead

can leach out into the water.

‘ Spending time in areas where lead-based paints have
been used and are deteriorating.  Deteriorating lead paint can
contribute to lead dust.
‘ Working in a job where lead is used or engaging in
certain hobbies in which lead is used, such as making
stained glass.
‘ Using health-care products or folk remedies that contain
lead.

How can lead affect my health?
The effects of lead are the same whether it enters the body
through breathing or swallowing.  Lead can affect almost
every organ and system in your body.  The main target for
lead toxicity is the nervous system, both in adults and
children.  Long-term exposure of adults can result in
decreased performance in some tests that measure functions
of the nervous system.  It may also cause weakness in
fingers, wrists, or ankles.  Lead exposure also causes small
increases in blood pressure, particularly in middle-aged and
older people and can cause anemia.  Exposure to high lead
levels can severely damage the brain and kidneys in adults
or children and ultimately cause death.  In pregnant women,
high levels of exposure to lead may cause miscarriage.  High-
level exposure in men can damage the organs responsible for
sperm production.

How likely is lead to cause cancer?
We have no conclusive proof that lead causes cancer in
humans.  Kidney tumors have developed in rats and mice
that had been given large doses of some kind of lead
compounds.  The Department of Health and Human Services
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(DHHS) has determined that lead and lead compounds are
reasonably anticipated to be human carcinogens and the EPA
has determined that lead is a probable human carcinogen.
The International Agency for Research on Cancer (IARC) has
determined that inorganic lead is probably carcinogenic to
humans and that there is insufficient information to determine
whether organic lead compounds will cause cancer in
humans.

How can lead affect children?
Small children can be exposed by eating lead-based paint
chips, chewing on objects painted with lead-based paint, or
swallowing house dust or soil that contains lead.
Children are more vulnerable to lead poisoning than adults. A
child who swallows large amounts of lead may develop blood
anemia, severe stomachache, muscle weakness, and brain
damage. If a child swallows smaller amounts of lead, much
less severe effects on blood and brain function may occur.
Even at much lower levels of exposure, lead can affect a
child’s mental and physical growth.
Exposure to lead is more dangerous for young and unborn
children. Unborn children can be exposed to lead through
their mothers. Harmful effects include premature births,
smaller babies, decreased mental ability in the infant, learning
difficulties, and reduced growth in young children. These
effects are more common if the mother or baby was exposed
to high levels of lead.  Some of these effects may persist
beyond childhood.

How can families reduce the risks of exposure to
lead?
‘ Avoid exposure to sources of lead.
‘ Do not allow children to chew or mouth surfaces that
may have been painted with lead-based paint.
‘ If you have a water lead problem, run or flush water that
has been standing overnight before drinking or cooking with
it.
‘ Some types of paints and pigments that are used as
make-up or hair coloring contain lead. Keep these kinds of
products away from children
‘ If your home contains lead-based paint or you live in an
area contaminated with lead, wash children’s hands and faces

often to remove lead dusts and soil, and regularly clean the
house of dust and tracked in soil.

Is there a medical test to determine whether I’ve
been exposed to lead?
A blood test is available to measure the amount of lead in
your blood and to estimate the amount of your recent
exposure to lead.  Blood tests are commonly used to screen
children for lead poisoning.  Lead in teeth or bones can be
measured by X-ray techniques, but these methods are not
widely available.  Exposure to lead also can be evaluated by
measuring erythrocyte protoporphyrin (EP) in blood samples.
EP is a part of red blood cells known to increase when the
amount of lead in the blood is high.  However, the EP level is
not sensitive enough to identify children with elevated blood
lead levels below about 25 micrograms per deciliter (μg/dL).
These tests usually require special analytical equipment that
is not available in a doctor's office.  However, your doctor
can draw blood samples and send them to appropriate
laboratories for analysis.

Has the federal government made recommendations
to protect human health?
The Centers for Disease Control and Prevention (CDC)
recommends that states test children at ages 1 and 2 years.
Children should be tested at ages 3–6 years if they have
never been tested for lead, if they receive services from
public assistance programs for the poor such as Medicaid or
the Supplemental Food Program for Women, Infants, and
Children, if they live in a building or frequently visit a house
built before 1950; if they visit a home (house or apartment)
built before 1978 that has been recently remodeled; and/or if
they have a brother, sister, or playmate who has had lead
poisoning.  CDC considers a blood lead level of 10 μg/dL to
be a level of concern for children.
EPA limits lead in drinking water to 15 μg per liter.
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MERCURY
CAS # 7439-97-6

This fact sheet answers the most frequently asked health questions (FAQs) about mercury.  For more information,
call the ATSDR Information Center at 1-888-422-8737.  This fact sheet is one in a series of summaries about
hazardous substances and their health effects. It’s important you understand this information because this
substance may harm you.  The effects of exposure to any hazardous substance depend on the dose, the duration,
how you are exposed, personal traits and habits, and whether other chemicals are present.

HIGHLIGHTS:  Exposure to mercury occurs from breathing contaminated air,
ingesting contaminated water and food, and having dental and medical treatments.
Mercury, at high levels, may damage the brain, kidneys, and developing fetus. This
chemical has been found in at least 714 of 1,467 National Priorities List sites identified
by the Environmental Protection Agency.

What is mercury?
(Pronounced mûr�ky�-r¶)

Mercury is a naturally occurring metal which has several
forms. The metallic mercury is a shiny, silver-white, odorless
liquid. If heated, it is a colorless, odorless gas.

Mercury combines with other elements, such as chlorine,
sulfur, or oxygen, to form inorganic mercury compounds or
“salts,” which are usually white powders or crystals. Mercury
also combines with carbon to make organic mercury com-
pounds. The most common one, methylmercury, is produced
mainly by microscopic organisms in the water and soil. More
mercury in the environment can increase the amounts of meth-
ylmercury that these small organisms make.

Metallic mercury is used to produce chlorine gas and
caustic soda, and is also used in thermometers, dental fillings,
and batteries. Mercury salts are sometimes used in skin light-
ening creams and as antiseptic creams and ointments.

What happens to mercury when it enters the
environment?
q Inorganic mercury (metallic mercury and inorganic mer-

cury compounds) enters the air from mining ore deposits,
burning coal and waste, and from manufacturing plants.

q It enters the water or soil from natural deposits, disposal of
wastes, and volcanic activity.

q Methylmercury may be formed in water and soil by small
organisms called bacteria. 

q Methylmercury builds up in the tissues of fish.  Larger and
older fish tend to have the highest levels of mercury.

How might I be exposed to mercury?
q Eating fish or shellfish contaminated with methylmercury.

q Breathing vapors in air from spills, incinerators, and indus-
tries that burn mercury-containing fuels.

q Release of mercury from dental work and medical treatments.

q Breathing contaminated workplace air or skin contact dur-
ing use in the workplace (dental, health services, chemical,
and other industries that use mercury).

q Practicing rituals that include mercury.

How can mercury affect my health?

The nervous system is very sensitive to all forms of mer-
cury. Methylmercury and metallic mercury vapors are more
harmful than other forms, because more mercury in these forms
reaches the brain. Exposure to high levels of metallic, inor-
ganic, or organic mercury can permanently damage the brain,
kidneys, and developing fetus. Effects on brain functioning
may result in irritability, shyness, tremors, changes in vision or
hearing, and memory problems.

Short-term exposure to high levels of metallic mercury
vapors may cause effects including lung damage, nausea,

U.S. DEPARTMENT OF HEALTH AND HUMAN SERVICES, Public Health Service
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MERCURY
CAS # 7439-97-6

vomiting, diarrhea, increases in blood pressure or heart rate,
skin rashes, and eye irritation.

How likely is mercury to cause cancer?
There are inadequate human cancer data available for all

forms of mercury. Mercuric chloride has caused increases in
several types of tumors in rats and mice, and methylmercury
has caused kidney tumors in male mice. The EPA has deter-
mined that mercuric chloride and methylmercury are possible
human carcinogens.

How can mercury affect children?
Very young children are more sensitive to mercury than

adults. Mercury in the mother’s body passes to the fetus and
may accumulate there. It can also can pass to a nursing infant
through breast milk. However, the benefits of breast feeding
may be greater than the possible adverse effects of mercury in
breast milk.

Mercury’s harmful effects that may be passed from the
mother to the fetus include brain damage, mental retardation,
incoordination, blindness, seizures, and inability to speak.
Children poisoned by mercury may develop problems of their
nervous and digestive systems, and kidney damage.

How can families reduce the risk of exposure to
mercury?

Carefully handle and dispose of products that contain
mercury, such as thermometers or fluorescent light bulbs. Do
not vacuum up spilled mercury, because it will vaporize and
increase exposure. If a large amount of mercury has been
spilled, contact your health department. Teach children not to
play with shiny, silver liquids.

Properly dispose of older medicines that contain mercury.
Keep all mercury-containing medicines away from children.

Pregnant women and children should keep away from

rooms where liquid mercury has been used.

Learn about wildlife and fish advisories in your area
from your public health or natural resources department.

Is there a medical test to show whether I’ve been
exposed to mercury?

Tests are available to measure mercury levels in the body.
Blood or urine samples are used to test for exposure to metallic
mercury and to inorganic forms of mercury. Mercury in whole
blood or in scalp hair is measured to determine exposure to
methylmercury. Your doctor can take samples and send them to
a testing laboratory.

Has the federal government made
recommendations to protect human health?

The EPA has set a limit of 2 parts of mercury per billion
parts of drinking water (2 ppb).

The Food and Drug Administration (FDA) has set a maxi-
mum permissible level of 1 part of methylmercury in a million
parts of seafood (1 ppm).

The Occupational Safety and Health Administration
(OSHA) has set limits of 0.1 milligram of organic mercury per
cubic meter of workplace air (0.1 mg/m3) and 0.05 mg/m3 of
metallic mercury vapor for 8-hour shifts and 40-hour work
weeks.
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NICKEL
CAS # 7440-02-0

This fact sheet answers the most frequently asked health questions (FAQs) about nickel.  For more information,

call the ATSDR Information Center at 1-888-422-8737. This fact sheet is one in a series of summaries about

hazardous substances and their health effects.  This information is important because this substance may

harm you. The effects of exposure to any hazardous substance depend on the dose, the duration, how you

are exposed, personal traits and habits, and whether other chemicals are present.

HIGHLIGHTS:  Nickel is a hard, silvery-white metal used to make stainless
steel and other metal alloys.  Skin effects are the most common effects in people
who are sensitive to nickel.  Workers who breathed very large amounts of nickel
compounds have developed lung and nasal sinus cancers.  Nickel has been found
in at least 709 of the 1,430 National Priorities List sites identified by the
Environmental Protection Agency (EPA).

q Nickel does not appear to collect in fish, plants, or ani-
mals used for food.

How might I be exposed to nickel?
q By breathing air or smoking tobacco containing nickel.

q By eating food containing nickel, which is the major
source of exposure for most people.

q By drinking water which contains small amounts of nickel.

q By handling coins and touching other metals containing
nickel, such as jewelry.

How can nickel affect my health?
Nickel is required to maintain health in animals.  A small

amount of nickel is probably essential for humans, although
a lack of nickel has not been found to affect the health of
humans.

The most common adverse health effect of nickel in hu-
mans is an allergic reaction.  People can become sensitive to
nickel when jewelry or other things containing it are in direct
contact with the skin.  Once a person is sensitized to nickel,
further contact with it will produce a reaction.  The most com-
mon reaction is a skin rash at the site of contact.

Less frequently, some people who are sensitive to nickel

What is nickel?
(Pronounced n¹k��l)

Nickel is a very abundant element.  In the environment, it
is found primarily combined with oxygen (oxides) or sulfur
(sulfides).  It is found in all soils and is emitted from volcanos.

Pure nickel is a hard, silvery-white metal that is combined
with other metals to form mixtures called alloys. Some of the
metals that nickel can be alloyed with are iron, copper, chro-
mium, and zinc. These alloys are used in the making of metal
coins and jewelry and in industry for making metal items.

Nickel compounds are also used for nickel plating, to color
ceramics, to make some batteries, and as substances known as
catalysts that increase the rate of chemical reactions.  Nickel
and its compounds have no characteristic odor or taste.

What happens to nickel when it enters the
environment?
q Small nickel particles in the air settle to the ground or are

taken out of the air in rain.

q Much of the nickel in the environment is found with soil
and sediments because nickel attaches to particles that
contain iron or manganese, which are often present in soil
and sediments.

U.S. DEPARTMENT OF HEALTH AND HUMAN SERVICES, Public Health Service
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NICKEL
CAS # 7440-02-0

Measurements of the amount of nickel in your blood,
feces, and urine can be used to estimate your exposure to
nickel.  These measurements are most useful if the type of
nickel compound you have been exposed to is known.  How-
ever, these tests cannot predict whether you will experience
any health effects.

Has the federal government made
recommendations to protect human health?

The EPA recommends that children drink water contain-
ing no more than 0.04 milligrams of nickel per liter of water
(0.04 mg/L) for 1-10 days of exposure.

The Occupational Safety and Health Administration
(OSHA) has set an occupational exposure limit of 1 milligram
of nickel per cubic meter of air (l mg/m3) for an 8-hour work-
day, 40-hour workweek.

Glossary
Carcinogen: A substance with the ability to cause cancer.

CAS:  Chemical Abstracts Service.

Milligram (mg):  One thousandth of a gram.

Sediments:  Mud and debris that have settled to the bottom of
a body of water.

Soluble:  Dissolves in water.

References
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logical Profile for Nickel (update) produced by the Agency for
Toxic Substances and Disease Registry, Public Health Service,
U.S. Department of Health and Human Services, Public Health
Service in Atlanta, GA.

have asthma attacks following exposure to nickel.  People who
are sensitive to nickel have reactions when it is in contact with
the skin, and some sensitized persons react when they eat nickel
in food, drink it in water, or breathe dust containing it.

Lung effects, including chronic bronchitis and reduced
lung function, have been observed in workers who breathed
large amounts of nickel.  Current levels of nickel in workplace
air are much lower than in the past, and today few workers
show symptoms of nickel exposure.

People who are not sensitive to it must eat very large
amounts of nickel to show adverse health effects.  Workers
who accidently drank water containing very high levels of
nickel (100,000 times more than in normal drinking water) had
stomachaches and effects on their blood and kidneys.

Animal studies show that breathing high levels of nickel
compounds may result in inflammation of the respiratory tract.
Eating or drinking large amounts of nickel has been reported
to cause lung disease in dogs and rats and to affect the stom-
ach, blood, liver, kidneys, immune system, and reproduction
and development in rats and mice.

How likely is nickel to cause cancer?
The Department of Health and Human Services (DHHS)

has determined that nickel and certain nickel compounds may
reasonably be anticipated to be carcinogens.  Cancers of the
lung and nasal sinus have resulted when workers breathed dust
containing high levels of nickel compounds while working in
nickel refineries or nickel processing plants.

When rats and mice breathed nickel compounds for a life-
time, nickel compounds that were hard to dissolve caused can-
cer, while a soluble nickel compound did not cause cancer.

Is there a medical test to show whether I’ve been
exposed to nickel?



SUMMARY:  Exposure to polycyclic aromatic hydrocarbons usually occurs by
breathing air contaminated by wild fires or coal tar, or by eating foods that have
been grilled. PAHs have been found in at least 600 of the 1,430 National Priorities
List sites identified by the Environmental Protection Agency (EPA).

This fact sheet answers the most frequently asked health questions (FAQs) about polycyclic aromatic
hydrocarbons (PAHs).  For more information,  call the ATSDR Information Center at 1-888-422-8737.
This fact sheet is one in a series of summaries about hazardous substances and their health effects.  This
information is important because this substance may harm you. The effects of exposure to any hazardous
substance depend on the dose, the duration, how you are exposed, personal traits and habits, and whether
other chemicals are present.

What are polycyclic aromatic hydrocarbons?

(Pronounced  p¼l�¹-sº�kl¹k   ²r��-m²t�¹k hº�dr�-
kar�b�nz)

Polycyclic aromatic hydrocarbons (PAHs) are a group of
over 100 different chemicals that are formed during the
incomplete burning of coal, oil and gas, garbage, or other
organic substances like tobacco or charbroiled meat. PAHs
are usually found as a mixture containing two or more of
these compounds, such as soot.

Some PAHs are manufactured. These pure PAHs usually
exist as colorless, white, or pale yellow-green solids. PAHs are
found in coal tar, crude oil, creosote, and roofing tar, but a few
are used in medicines or to make dyes, plastics, and pesti-
cides.

What happens to PAHs when they enter the
environment?
q PAHs enter the air mostly as releases from volcanoes,

forest fires, burning coal, and automobile exhaust.

q PAHs can occur in air attached to dust particles.

q Some PAH particles can readily evaporate into the air
from soil or surface waters.

q PAHs can break down by reacting with sunlight and other
chemicals in the air, over a period of days to weeks.

Agency for Toxic Substances and Disease Registry ToxFAQs September 1996

q PAHs enter water through discharges from industrial and
wastewater treatment plants.

q Most PAHs do not dissolve easily in water.  They stick to
solid particles and settle to the bottoms of lakes or rivers.

q Microorganisms can break down PAHs in soil or water
after a period of weeks to months.

q In soils, PAHs are most likely to stick tightly to particles;
certain PAHs  move through soil to contaminate under-
ground water.

q PAH contents of plants and animals may be much higher
than PAH contents of soil or water in which they live.

How might I be exposed to PAHs?

q Breathing air containing PAHs in the workplace of
coking, coal-tar, and asphalt production plants; smoke-
houses; and municipal trash incineration facilities.

q Breathing air containing PAHs from cigarette smoke,
wood smoke, vehicle exhausts, asphalt roads, or agricul-
tural burn smoke.

q Coming in contact with air, water, or soil near hazardous
waste sites.

q Eating grilled or charred meats; contaminated cereals,
flour, bread, vegetables, fruits, meats; and processed or
pickled foods.

q Drinking contaminated water or cow’s milk.

POLYCYCLIC  AROMATIC
               HYDROCARBONS (PAHs)

U.S. DEPARTMENT OF HEALTH AND HUMAN SERVICES, Public Health Service
Agency for Toxic Substances and Disease Registry
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POLYCYCLIC AROMATIC
HYDROCARBONS (PAHs)

q Nursing infants of mothers living near hazardous waste
sites may be exposed to PAHs through their mother's milk.

How can PAHs affect my health?

 Mice that were fed high levels of one PAH during
pregnancy had difficulty reproducing and so did their off-
spring. These offspring also had higher rates of birth defects
and lower body weights.  It is not known whether these effects
occur in people.

Animal studies have also shown that PAHs can cause
harmful effects on the skin, body fluids, and ability to fight
disease after both short- and long-term exposure.  But these
effects have not been seen in people.

How likely are PAHs to cause cancer?

The Department of Health and Human Services (DHHS)
has determined that some PAHs may reasonably be expected to
be carcinogens.

Some people who have breathed or touched mixtures of
PAHs and other chemicals for long periods of time have
developed cancer. Some PAHs have caused cancer in labora-
tory animals when they breathed air containing them (lung
cancer), ingested them in food (stomach cancer), or had them
applied to their skin (skin cancer).

Is there a medical test to show whether I’ve
been exposed to PAHs?

In the body, PAHs are changed into chemicals that can
attach to substances within the body. There are special tests
that can detect PAHs attached to these substances in body
tissues or blood. However, these tests cannot tell whether any

health effects will occur or find out the extent or source of
your exposure to the PAHs. The tests aren’t usually available
in your doctor’s office because special equipment is needed to
conduct them.

Has the federal government made
recommendations to protect human health?

The Occupational Safety and Health Administration
(OSHA) has set a limit of 0.2 milligrams of PAHs per cubic
meter of air (0.2 mg/m3). The OSHA Permissible Exposure
Limit (PEL) for mineral oil mist that contains PAHs is 5 mg/m3

averaged over an 8-hour exposure period.

The National Institute for Occupational Safety and Health
(NIOSH)  recommends that the average workplace air levels for
coal tar products not exceed  0.1 mg/m3 for a 10-hour workday,
within a 40-hour workweek.  There are other limits for work-
place exposure for things that contain PAHs, such as coal, coal
tar, and mineral oil.

Glossary

Carcinogen:  A substance that can cause cancer.

Ingest:  Take food or drink into your body.

References
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1995.  Toxicological profile for polycyclic aromatic hydrocar-
bons.  Atlanta, GA:  U.S. Department of Health and Human
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TETRACHLOROETHYLENE
CAS # 127-18-4

This fact sheet answers the most frequently asked health questions (FAQs) about tetrachloroethylene. For

more information, call the ATSDR Information Center at 1-888-422-8737.  This fact sheet is one in a series

of summaries about hazardous substances and their health effects.  It’s important you understand this information

because this substance may harm you.  The effects of exposure to any hazardous substance depend on the dose,

the duration, how you are exposed, personal traits and habits, and whether other chemicals are present.

HIGHLIGHTS:  Tetrachlor oethylene is a manufactured chemical used for dry
cleaning and metal degreasing.  Exposure to very high concentrations of
tetrachloroethylene can cause dizziness, headaches, sleepiness, confusion, nausea,
difficulty in speaking and walking, unconsciousness, and death.
Tetrachloroethylene has been found in at least 771 of the 1,430 National Priorities
List sites identified by the Environmental Protection Agency (EPA).

What is tetrachloroethylene?
(Pronounced tµt�r�-klôr� ½-µth��-l¶n�)

Tetrachloroethylene is a manufactured chemical that is
widely used for dry cleaning of fabrics and for metal-degreas-
ing.  It is also used to make other chemicals and is used in
some consumer products.

Other names for tetrachloroethylene include perchloroet-
hylene, PCE, and tetrachloroethene.  It is a nonflammable
liquid at room temperature.  It evaporates easily into the air
and has a sharp, sweet odor.  Most people can smell tetra-
chloroethylene when it is present in the air at a level of 1 part
tetrachloroethylene per million parts of air (1 ppm) or more,
although some can smell it at even lower levels.

What happens to tetrachloroethylene when it
enters the environment?
q Much of the tetrachloroethylene that gets into water or

soil evaporates into the air.

q Microorganisms can break down some of the tetrachloro-
ethylene in soil or underground water.

q In the air, it is broken down by sunlight into other chemi-
cals or brought back to the soil and water by rain.

q It does not appear to collect in fish or other animals that
live in water.

How might I be exposed to tetrachloroethylene?
q When you bring clothes from the dry cleaners, they will

release small amounts of tetrachloroethylene into the air.

q When you drink water containing tetrachloroethylene,
you are exposed to it.

How can tetrachloroethylene affect my health?

High concentrations of tetrachloroethylene (particularly
in closed, poorly ventilated areas) can cause dizziness, head-
ache, sleepiness, confusion, nausea, difficulty in speaking and
walking, unconsciousness, and death.

Irritation may result from repeated or extended skin con-
tact with it.  These symptoms occur almost entirely in work (or
hobby) environments when people have been accidentally
exposed to high concentrations or have intentionally used
tetrachloroethylene to get a “high.”

In industry, most workers are exposed to levels lower than
those causing obvious nervous system effects.  The health
effects of breathing in air or drinking water with low levels of
tetrachloroethylene are not known.

Results from some studies suggest that women who work
in dry cleaning industries where exposures to tetrachloroethyl-

U.S. DEPARTMENT OF HEALTH AND HUMAN SERVICES, Public Health Service
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TETRACHLOROETHYLENE
CAS # 127-18-4

formed at special laboratories that have the right equipment.

Because exposure to other chemicals can produce the
same breakdown products in the urine and blood, the tests for
breakdown products cannot determine if you have been ex-
posed to tetrachloroethylene or the other chemicals.

Has the federal government made
recommendations to protect human health?

The EPA maximum contaminant level for the amount of
tetrachloroethylene that can be in drinking water is 0.005 mil-
ligrams tetrachloroethylene per liter of water (0.005 mg/L).

The Occupational Safety and Health Administration
(OSHA) has set a limit of 100 ppm for an 8-hour workday over
a 40-hour workweek.

The National Institute for Occupational Safety and Health
(NIOSH) recommends that tetrachloroethylene be handled as a
potential carcinogen and recommends that levels in workplace
air should be as low as possible.

Glossary
Carcinogen:  A substance with the ability to cause cancer.

CAS:  Chemical Abstracts Service.

Milligram (mg):  One thousandth of a gram.

Nonflammable:  Will not burn.

References
This ToxFAQs information is taken from the 1997 Toxico-

logical Profile for Tetrachloroethylene (update) produced by
the Agency for Toxic Substances and Disease Registry, Public
Health Service, U.S. Department of Health and Human Ser-
vices, Public Health Service in Atlanta, GA.

ene can be quite high may have more menstrual problems and
spontaneous abortions than women who are not exposed.
However, it is not known if tetrachloroethylene was respon-
sible for these problems because other possible causes were
not considered.

Results of animal studies, conducted with amounts much
higher than those that most people are exposed to, show that
tetrachloroethylene can cause liver and kidney damage.   Ex-
posure to very high levels of tetrachloroethylene can be toxic
to the unborn pups of pregnant rats and mice.  Changes in
behavior were observed in the offspring of rats that breathed
high levels of the chemical while they were pregnant.

How likely is tetrachloroethylene to cause
cancer?

The Department of Health and Human Services (DHHS)
has determined that tetrachloroethylene may reasonably be
anticipated to be a carcinogen.  Tetrachloroethylene has been
shown to cause liver tumors in mice and kidney tumors in
male rats.

Is there a medical test to show whether I’ve been
exposed to tetrachloroethylene?

One way of testing for tetrachloroethylene exposure is to
measure the amount of the chemical in the breath, much the
same way breath-alcohol measurements are used to determine
the amount of alcohol in the blood.

Because it is stored in the body’s fat and slowly released
into the bloodstream, tetrachloroethylene can be detected in
the breath for weeks following a heavy exposure.

Tetrachloroethylene and trichloroacetic acid (TCA), a
breakdown product of tetrachloroethylene, can be detected in
the blood.  These tests are relatively simple to perform. These
tests aren't available at most doctors' offices, but can be per-
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TOLUENE
CAS # 108-88-3

This fact sheet answers the most frequently asked health questions (FAQs) about toluene. For more information,

call the ATSDR Information Center at 1-888-422-8737.  This fact sheet is one in a series of summaries about

hazardous substances and their health effects.  It’s important you understand this information because this

substance may harm you.  The effects of exposure to any hazardous substance depend on the dose, the duration,

how you are exposed, personal traits and habits, and whether other chemicals are present.

HIGHLIGHTS:  Exposure to toluene occurs from breathing contaminated
workplace air, in automobile exhaust, some consumer products paints, paint
thinners, fingernail polish, lacquers, and adhesives.  Toluene affects the nervous
system.  Toluene has been found at 959 of the 1,591 National Priority List sites
identified by the Environmental Protection Agency

What is toluene?

Toluene is a clear, colorless liquid with a distinctive smell.
Toluene occurs naturally in crude oil and in the tolu tree.  It
is also produced in the process of making gasoline and
other fuels from crude oil and making coke from coal.

Toluene is used in making paints, paint thinners, fingernail
polish, lacquers, adhesives, and rubber and in some printing
and leather tanning processes.

What happens to toluene when it enters the
environment?

� Toluene enters the environment when you use materials
that contain it.  It can also enter surface water and
groundwater from spills of solvents and petrolieum products
as well as from leasking underground storage tanks at
gasoline stations and other facilities.

� When toluene-containing products are placed in landfills
or waste disposal sites, the toluene can enter the soil or
water near the waste site.

� Toluene does not usually stay in the environment long.

� Toluene does not concentrate or buildup to high levels in
animals.

How might I be exposed to toluene?

� Breathing contaminated workplace air or automobile
exhaust.

� Working with gasoline, kerosene, heating oil, paints, and
lacquers.

� Drinking contaminated well-water.

� Living near uncontrolled hazardous waste sites containing
toluene products.

How can toluene affect my health?

Toluene may affect the nervous system.  Low to moderate
levles can cause tiredness, confusion, weakness, drunken-
type actions, memory loss, nausea, loss of appetite, and
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TOLUENE
CAS # 108-88-3

hearing and color vision loss.  These symptoms usually
disappear when exposure is stopped.

Inhaling High levels of toluene in a short time can make you
feel light-headed, dizzy, or sleepy.  It can also cause
unconsciousness, and even death.

High levels of toluene may affect your kidneys.

How likely is toluene to cause cancer?

Studies in humans and animals generally indicate that
toluene does not cause cancer.

The EPA has determined that the carcinogenicity of toluene
can not be classified.

How can toluene affect children?

It is likely that health effects seen in children exposed to
toluene will be similar to the effects seen in adults.
Some studies in animals suggest that babies may be more
sensitive than adults.

Breathing very high levels of toluene during pregnancy can
result in children with birth defects and retard mental
abilities, and growth.   We do not know if toluene harms the
unborn child if the mother is exposed to low levels of toluene
during pregnancy.

How can families reduce the risk of exposure to
toluene?

� Use toluene-containing products in well-ventilated areas.

� When not in use, toluene-containing products should be
tightly covered to prevent evaporation into the air.

Is there a medical test to show whether I’ve been
exposed to toluene?

There are tests to measure the level of toluene or its
breakdown products in exhaled air, urine, and blood. To
determine if you have been exposed to toluene, your urine or
blood must be checked within 12 hours of exposure.  Several
other chemicals are also changed into the same breakdown
products as toluene, so some of these tests are not specific
for toluene.

Has the federal government made
recommendations to protect human health?

EPA has set a limit of 1 milligram per liter of drinking water (1
mg/L).

Discharges, releases, or spills of more than 1,000 pounds of
toluene must be reported to the National Response Center.

The Occupational Safety and Health Administration has set a
limit of 200 parts toluene per million of workplace air (200
ppm).

References

Agency for Toxic Substances and Disease Registry
(ATSDR).  2000.  Toxicological Profile for Toluene.  Atlanta,
GA: U.S. Department of Health and Human Services, Public
Health Service.



SUMMARY:  Exposure to xylene occurs in the workplace and when you use paint,
gasoline, paint thinners and other products that contain it. People who breathe
high levels may have dizziness, confusion, and a change in their sense of balance.
This substance has been found in at least 658 of the 1,430 National Priorities List
sites identified by the Environmental Protection Agency (EPA).

This fact sheet answers the most frequently asked health questions (FAQs) about xylene. For more information,

call the ATSDR Information Center at 1-888-422-8737.  This fact sheet is one in a series of summaries

about hazardous substances and their health effects.  It’s important you understand this information because

this substance may harm you.  The effects of exposure to any hazardous substance depend on the dose, the

duration, how you are exposed, personal traits and habits, and whether other chemicals are present.

What is xylene?

(Pronounced zº�l¶n)
Xylene is a colorless, sweet-smelling liquid that catches

on fire easily. It occurs naturally in petroleum and coal tar and
is formed during forest fires. You can smell xylene in air at
0.08–3.7 parts of xylene per million parts of air (ppm) and
begin to taste it in water at 0.53–1.8 ppm.

Chemical industries produce xylene from petroleum.  It’s
one of the top 30 chemicals produced in the United States in
terms of volume.

Xylene is used as a solvent and in the printing, rubber,
and leather industries. It is also used as a cleaning agent, a
thinner for paint, and in paints and varnishes. It is found in
small amounts in airplane fuel and gasoline.

What happens to xylene when it enters the
environment?
q Xylene has been found in waste sites and landfills when

discarded as used solvent, or in varnish, paint, or paint
thinners.

q It evaporates quickly from the soil and surface water into
the air.

Agency for Toxic Substances and Disease Registry ToxFAQs September 1996

XYLENE
CAS # 1330-20-7

q In the air, it is broken down by sunlight into other less
harmful chemicals.

q It is broken down by microorganisms in soil and water.

q Only a small amount of it builds up in fish, shellfish, plants,
and animals living in xylene-contaminated water.

How might I be exposed to xylene?
q Breathing xylene in workplace air or in automobile exhaust.

q Breathing contaminated air.

q Touching gasoline, paint, paint removers, varnish, shellac,
and rust preventatives that contain it.

q Breathing cigarette smoke that has small amounts of xylene
in it.

q Drinking contaminated water or breathing air near waste
sites and landfills that contain xylene.

q The amount of xylene in food is likely to be low.

How can xylene affect my health?

Xylene affects the brain. High levels from exposure for  short
periods (14 days or less) or long periods (more than 1 year) can
cause headaches, lack of muscle coordination, dizziness,
confusion, and changes in one’s sense of balance. Exposure of

U.S. DEPARTMENT OF HEALTH AND HUMAN SERVICES, Public Health Service
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XYLENE
CAS # 1330-20-7

people to high levels of xylene for short periods can also cause
irritation of the skin, eyes, nose, and throat; difficulty in
breathing; problems with the lungs; delayed reaction time;
memory difficulties; stomach discomfort; and possibly changes
in the liver and kidneys. It can cause unconsciousness and
even death at very high levels.

Studies of unborn animals indicate that high concentra-
tions of xylene may cause increased numbers of deaths, and
delayed growth and development. In many instances, these
same concentrations also cause damage to the mothers. We do
not know if xylene harms the unborn child if the mother is
exposed to low levels of xylene during pregnancy.

How likely is xylene to cause cancer?

The International Agency for Research on Cancer (IARC)
has determined that xylene is not classifiable as to its carcino-
genicity in humans.

Human and animal studies have not shown xylene to be
carcinogenic, but these studies are not conclusive and do not
provide enough information to conclude that xylene does not
cause cancer.

Is there a medical test to show whether I’ve
been exposed to xylene?

Laboratory tests can detect xylene or its breakdown
products in exhaled air, blood, or urine. There is a high degree
of agreement between the levels of exposure to xylene and the
levels of xylene breakdown products in the urine. However, a
urine sample must be provided very soon after exposure ends
because xylene quickly leaves the body. These tests are not
routinely available at your doctor’s office.

Has the federal government made
recommendations to protect human health?

The EPA has set a limit of 10 ppm of xylene in drinking
water.

The EPA requires that spills or accidental releases of xylenes
into the environment of 1,000 pounds or more must be reported.

The Occupational Safety and Health Administration (OSHA)
has set a maximum level of 100 ppm xylene in workplace air for
an 8-hour workday, 40-hour workweek.

The National Institute for Occupational Safety and Health
(NIOSH) and the American Conference of Governmental Indus-
trial Hygienists (ACGIH) also recommend exposure limits of
100 ppm in workplace air.

NIOSH has recommended that 900 ppm of xylene be
considered immediately dangerous to life or health.  This is the
exposure level of a chemical that is likely to cause permanent
health problems or death.

Glossary
Evaporate:  To change from a liquid into a vapor or a gas.

Carcinogenic: Having the ability to cause cancer.

CAS: Chemical Abstracts Service.

ppm: Parts per million.

Solvent:  A liquid that can dissolve other substances.

References
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Service.
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WEEKLY SAFETY REPORT FORM

W eek Ending: Project Name/Number:

Report Date: Project Manager Name:

Summary of any violations of procedures occurring that week:

Summary of any job related injuries, illnesses, or near misses that week:

Summary of air monitoring data that week (include and sample analyses, action levels exceeded, and
actions taken):

Comments:

Name: Company:

Signature: Title:



INCIDENT REPORT FORM

Date of Report:

Injured: ______________________________________________________________________

Employer: ______________________________________________________________________

Site: _____________________________ Site Location: ________________________________

Report Prepared By: ________________________________ _____________________________
Signature Title

ACCIDENT/INCIDENT CATEGORY (check all that applies)

___Injury ___ Illness ___ Near Miss

__ Property Damage ___ Fire ___ Chemical Exposure

__ On-site Equipment ___ Motor Vehicle ___ Electrical

__ Mechanical ___ Spill ___ Other

DATE AND TIME OF ACCIDENT/INCIDENT: Narrative report of Accident/Incident: Identify: 1)
actions leading to or contributing to the accident/incident; 2) the accident/incident occurrence; and 3)
actions following the accident/incident.

WITNESS TO ACCIDENT/INCIDENT:

Name: Company:

Address: Address:

Phone No.: Phone No.:

Name: Company:

Address: Address:

Phone No.: Phone No.:



INJURED - ILL:

Name: __________________ SSN: ________________________________________

Address: __________________ Age: ________________________________________

Length of Service: __________________ Time on Present Job: __________________________

Time/Classification: __________________________________________________________________

SEVERITY OF INJURY OR ILLNESS:

____ Disabling ___ Non-disabling ___ Fatality

____ Medical Treatment ___ First Aid Only

ESTIMATED NUMBER OF DAYS AWAY FROM JOB: ____________________________

NATURE OF INJURY OR ILLNESS: ______________________________________________

CLASSIFICATION OF INJURY:

__ Abrasions _____ Dislocations ____ Punctures

__ Bites _____ Faint/Dizziness ____ Radiation Burns

__ Blisters _____ Fractures ____ Respiratory Allergy

__ Bruises _____ Frostbite ____ Sprains

__ Chemical Burns _____ Heat Burns ____ Toxic Resp. Exposure

__ Cold Exposure _____ Heat Exhaustion ____ Toxic Ingestion

__ Concussion _____ Heat Stroke ____ Dermal Allergy

__ Lacerations

Part of Body Affected: __________________________________________________________________

Degree of Disability: __________________________________________________________________

Date Medical Care was Received: ________________________________________________________

Where Medical Care was Received: _______________________________________________________

Address (if off-site): __________________________________________________________________

(If two or more injuries, record on separate sheets)



PROPERTY DAMAGE:

Description of Damage: ____________________________________________________________

Cost of Damage: $ ______________________________________________________

ACCIDENT/INCIDENT LOCATION: _______________________________________________

ACCIDENT/INCIDENT ANALYSIS: Causative agent most directly related to accident/incident
(Object, substance, material, machinery, equipment, conditions)

Was weather a factor?:__________________________________________________________________

Unsafe mechanical/physical/environmental condition at time of accident/incident (Be specific):

Personal factors (Attitude, knowledge or skill, reaction time, fatigue):

ON-SITE ACCIDENTS/INCIDENTS:

Level of personal protection equipment required in Site Safety Plan:

Modifications:

Was injured using required equipment?:

If not, how did actual equipment use differ from plan?:



ACTION TAKEN TO PREVENT RECURRENCE: (Be specific. What has or will be done? When will it
be done? Who is the responsible party to insure that the correction is made?

ACCIDENT/INCIDENT REPORT REVIEWED BY:

SSO Name Printed SSO Signature

OTHERS PARTICIPATING IN INVESTIGATION:

Signature Title

Signature Title

Signature Title

ACCIDENT/INCIDENT FOLLOW-UP: Date: _______________________________________

Outcome of accident/incident: _____________________________________________________

Physician’s recommendations: _____________________________________________________

Date injured returned to work: _______________________________________
Follow-up performed by:

Signature Title

ATTACH ANY ADDITIONAL INFORMATION TO THIS FORM
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EMERGENCY SIGNALS

In most cases, field personnel will carry portable radios for communication. If this is the case, a
transmission that indicates an emergency will take priority over all other transmissions. All other site
radios will yield the frequency to the emergency transmissions.

Where radio communications is not available, the following air-horn and/or hand signals will be
used:

EMERGENCY HAND SIGNALS

OUT OF AIR, CAN’T BREATHE!

Hand gripping throat

LEAVE AREA IMMEDIATELY,
NO DEBATE!

(No Picture) Grip partner’s wrist or place both
hands around waist

NEED ASSISTANCE!

Hands on top of head

OKAY! – I’M ALL RIGHT!

- I UNDERSTAND!
Thumbs up

NO! - NEGATIVE!

Thumbs down
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1.0 PURPOSE

This Construction Health and Safety Plan (CHASP) was prepared for the New York Wheel – North Site 1
(the “Site”), located in Staten Island between the Richmond County Bank Ballpark to the east, parkland
and a portion of Bank Street identified as North Site 2 to the west, a promenade and parkland along the
waterfront of Staten Island to the north, and Richmond Terrace to the south [Tax Block 2, part of Lot 20,
excluding the Metropolitan Transportation Authority (MTA) railroad right-of-way]. A location map is
provided as Figure 1.

The purpose of this CHASP is to assign responsibilities, establish personnel protection standards and
mandatory safety practices and procedures, and provide for contingencies that may arise during
construction at the Site. The CHASP is intended to minimize health and safety risks resulting from the
known or potential presence of subsurface hazardous materials.

This plan is not designed to address geotechnical, mechanical or general construction safety concerns, nor
to supersede or replace any OSHA regulation and/or local and state construction codes or regulations.

2.0 APPLICABILITY

Work subject to this CHASP includes all activities that disturb the existing soil on-site. The contractors
and their subcontractors involved in the construction project will provide a copy of this CHASP to their
employees whose work involves any potential exposure to on-site soil, and will complete all work in
accordance with this CHASP.

3.0 SITE DESCRIPTION

3.1 General Information

The Site is approximately +3 to +11 feet above the Borough of Richmond Highway Datum
(RHD), with an average elevation of approximately +9.0 feet RHD. The ground slopes slightly
down toward the north. Previous studies indicated that the Site is underlain by approximately 8.5
to 24.5 feet of fill materials (sand, brick, concrete, wood, coal ash, glass, and/or asphalt),
underlain by sand, clay, silt, and gravel. Bedrock was encountered approximately 10 to 80 feet
below grade, sloping down steeply toward the north, and consisted of serpentinite (a mineral
potentially containing naturally-occurring asbestos). A Metropolitan Transit Authority (MTA)
railroad right-of-way (ROW) is located in the southern portion of the Site.

Groundwater depths encountered during previous studies varied from approximately 6 to 13 feet
below grade (corresponding to elevations of approximately +3 to -4 feet RHD), likely due to
seasonal and tidal fluctuations. Groundwater flow is anticipated to be northerly or northeasterly
toward Upper New York Bay, approximately 60 feet away. Groundwater in Staten Island is not
used as a source of potable water.

A map showing the Site location and the route to the nearest hospital is provided as Figure 1.

3.2 Hazard Potential

The hazard potential at the Site was evaluated based on: a Final Engineering Report (TRC
Environmental Corporation, March 2006) and other previous studies conducted for the Site
during its remediation under a NYSDEC Voluntary Cleanup Agreement (VCA) site as part of
Richmond County Bank Ballpark construction; a geotechnical study (Langan, October 2013), an
Environmental Site Investigation (Langan, January 2014), and a Final Environmental Impact
Statement (FEIS) (AKRF, Inc., August 2013).
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The previous studies indicated the following:

• The Site, North Site 2, and land to the east, were historically part of a rail yard. The
northeastern corner of the Site was historically part of the rail yard’s fuel transfer area. Soil
and groundwater sampling in 1998 through 2002 identified field evidence of petroleum
contamination, but no elevated levels of petroleum-related volatile organic compounds
(VOCs) or semi-volatile organic compounds were detected by laboratory analysis.

• Soil samples collected from the Site contained elevated concentrations of SVOCs and metals
(particularly arsenic), some of which exceeded NYSDEC Part 375 Restricted – Commercial
Soil Cleanup Objectives (CSCOs), which are intended as exposure guidelines for commercial
sites with limited potential for soil contact. These exceedances were consistent with urban fill
materials present beneath the Site. Laboratory analysis did not indicate significant petroleum
contamination in Site soil.

• The geotechnical study identified serpentinite bedrock potentially containing naturally-
occurring asbestos beneath the Site at depths ranging from 5 to 55 feet below grade. Although
the proposed excavation will generally occur above this depth, deeper excavation in portions
of the Site (particularly for supports for the proposed observation wheel) may encounter
serpentinite bedrock.

• Sampling at the Site detected methane in the subsurface, with some samples exceeding its
Lower Explosive Limit (LEL), i.e. the lowest concentration at which an explosion hazard is
present. The on-site methane concentrations ranged from 0.1 to 11%. The LEL for methane
corresponds to 5% methane in air by volume; the Upper Explosive Limit (UEL) corresponds
to 15% in air by volume. The detected methane concentrations were likely attributable to
historical wetlands and/or fill materials. In addition, solvent and petroleum-related VOCs
were detected in on-site soil gas samples, with tetrachloroethene and trichloroethene
exceeding their respective New York State Department of Health (NYSDOH) Air Guidance
Values (AGVs).

• Six electrical transformers with PCB-containing transformer oil were removed from
unspecified locations (potentially including the Site).

3.3 Hazard Evaluation

The most likely routes of exposure are breathing of volatile and semi-volatile compounds or
particulate-laden air released during soil disturbing activities, dermal contact, and accidental
ingestion. The potential presence of methane in the subsurface is a potential explosive hazard.
Appendix A includes specific health effects from chemicals present or potentially present on-site.
Although some of the chemicals of concern listed in the sections below were not detected during
the subsurface investigations, they are included here as a precaution. The remaining sections of
this CHASP address procedures (including training, air monitoring, work practices and
emergency response) to reduce the potential for unnecessary and unacceptable exposure to these
contaminants.

The potential adverse health effects from these detected contaminants are diverse. Many of these
compounds are known or suspected to result in chronic illness from long-term exposures.
However, due to the limited nature of the proposed construction, only acute effects are a potential
concern.

This CHASP addresses potential environmental hazards from the presence of hazardous
materials. It is not intended to address the normal hazards of construction work, which are
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separately covered by OSHA regulations and/or local and state construction codes and
regulations.

3.3.1 Hazards of Concern

Check all that apply

(x) Organic Chemicals (x) Inorganic Chemicals ( ) Radiological

( ) Biological (x) Explosive/Flammable ( ) Oxygen Deficient Atm.

(x) Heat Stress (x) Cold Stress ( ) Other

Comments:

No personnel are permitted to enter permit confined spaces

3.3.2 Physical Characteristics

Check all that apply

(x) Liquid (x) Solid ( ) Sludge

(x) Vapors ( ) Unknown ( ) Other

Comments:

3.3.3 Hazardous Materials

Check all that apply

Chemicals Solids Sludges Solvents Oils Other
( ) Acids ( ) Ash ( ) Paints ( ) Halogens ( ) Transformer ( ) Lab
( ) Caustics (x) Asbestos ( ) Metals ( ) Petroleum ( ) Other DF ( ) Pharm.
( ) Pesticides ( ) Tailings ( ) POTW ( ) Other ( ) Motor or

Hydraulic Oil
( ) Hospital

(x) Petroleum (x) Other:
Fill Material

( ) Other – Tars
& Other NAPL

( ) Gasoline ( ) Rad.

( ) Inks (x) Fuel Oil ( ) MGP
( ) PCBs ( ) Mold
(x) Metals (x) Cyanide
(x) Other:
VOCs, SVOCs,
Methane
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3.3.4 Chemicals of Concern

Chemicals REL/PEL/STEL Health Hazards

Arsenic
REL = 0.002 mg/m3

PEL = 0.01 mg/m3

Ulceration of nasal septum, dermatitis, gastrointestinal
disturbances, peripheral neuropathy, resp irritation,
hyperpigmentation of skin; potential occupational carcinogen

Asbestos REL = 0.1 fiber/cm3

PEL = 0.1 fiber/cm3

(for fibers > 5 um)

Asbestosis; pleural plaques; carcinogen.

Benzene
REL = 0.1 ppm
PEL = 1 ppm
STEL = 5 ppm

Irritation eyes, skin, nose, respiratory system; dizziness;
headache, nausea, staggered gait; anorexia, lassitude, dermatitis;
bone marrow depression, potential occupational carcinogen.

Copper
REL = 1 mg/m3

PEL = 1 mg/m3
Irritation eyes, nose, pharynx; nasal septum perforation; metallic
taste; dermatitis; in animals: lung, liver, kidney damage; anemia

Cyanide PEL = 5 mg/m3 Breathing difficulties, heart pain, vomiting, headache, thyroid
enlargement; (high levels) brain, heart damage, coma, death.

Ethylbenzene
REL = 100 ppm
PEL = 100 ppm

Irritation eyes, skin, mucous membrane; headache; dermatitis;
narcosis, coma.

Lead
REL = 0.05 mg/m3

PEL = 0.05 mg/m3

Lassitude (weakness, exhaustion), insomnia; facial pallor;
anorexia, weight loss, malnutrition; constipation, abdominal pain,
colic; anemia; gingival lead line; tremor; paralysis wrist, ankles;
encephalopathy; kidney disease; irritation eyes; hypertension.

Mercury
REL = 0.1 mg/m3

PEL = 0.05 mg/m3

Irritation eyes, skin; cough, chest pain, dyspnea (breathing
difficulty), bronchitis, pneumonitis; tremor, insomnia, irritability,
indecision, headache, lassitude (weakness, exhaustion);
stomatitis, salivation; gastrointestinal disturbance, anorexia,
weight loss; proteinuria.

Polycyclic Aromatic
Hydrocarbons (PAHs)

PEL = 5 mg/m3 Harmful effects to skin, bodily fluids, and ability to fight disease,
reproductive problems; potential carcinogen.

Tetrachloroethene (PCE)
PEL = 100 ppm
STEL = 200 ppm

Irritation eyes, skin, nose, throat, respiratory system; nausea;
flush face, neck; dizziness, poor coordination; headache,
drowsiness; skin erythema (skin redness); liver damage; potential
occupational carcinogen

Toluene
REL = 100 ppm
PEL = 200 ppm
STEL = 300 ppm

Irritation eyes, nose; lassitude, confusion, euphoria, dizziness,
headache; dilated pupils, lacrimation (discharge of tears);
anxiety, muscle fatigue, insomnia; paresthesia; dermatitis; liver,
kidney damage.

Trichloroethene (TCE)
REL = 25 ppm
PEL = 100 ppm

Irritation eyes, skin; headache, visual disturbance, lassitude
(weakness, exhaustion), dizziness, tremor, drowsiness, nausea,
vomiting; dermatitis; cardiac arrhythmias, paresthesia; liver
injury; [potential occupational carcinogen].

Xylenes
REL = 100 ppm
PEL = 100 ppm

Irritation eyes, skin, nose, throat; dizziness, excitement,
drowsiness, poor coordination, staggering gait; corneal
vacuolization; anorexia, nausea, vomiting, abdominal pain;
dermatitis.

Comments:

REL = National Institute for Occupational Safety and Health (“NIOSH”) Recommended Exposure Limit
PEL = OSHA Permissible Exposure Limit
STEL = OSHA Short Term Exposure Limit
ppm = parts per million
mg/m3 = milligrams per cubic meter
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4.0 HEALTH AND SAFETY OFFICER

The contractor or engineer will designate one of its personnel as the Site Safety Officer (SSO). The SSO
will be a competent person responsible for the implementation of this plan. The SSO will have completed
a 40-hour training course (updated by an annual refresher) that meets OSHA requirements of 29 CFR Part
1910, Occupational Safety and Health Standards. The SSO has stop-work authorization, which he/she
will execute on his/her determination of an imminent safety hazard, emergency situation, or other
potentially dangerous situation. If the SSO must be absent from the Site, he/she will designate a suitably
qualified replacement that is familiar with the CHASP.

5.0 TRAINING

If evidence of contamination is found, all those who enter the work area where the contamination is
present while intrusive activities are being performed must recognize and understand the potential hazards
to health and safety. All construction personnel upon entering the Site must attend a brief training
meeting, its purpose being to:

• Make workers aware of the potential hazards they may encounter;

• Instruct workers on how to identify potential hazards,

• Provide the knowledge and skills necessary for them to perform the work with minimal risk to health
and safety;

• Make workers aware of the purpose and limitations of safety equipment; and

• Ensure that they can safely avoid or escape from emergencies.

Each member of the construction crew will be instructed in these objectives before he/she goes onto the
Site. Construction personnel will be responsible for identifying potential hazards in the work zone. The
SSO or other suitably trained individual will be responsible for conducting the training program. Others
who enter the Site must be accompanied by a suitably-trained construction worker.

The Contractor shall provide asbestos training to workers in accordance with 29 CFR 1926.1101.

6.0 GENERAL WORK PRACTICES

To protect the health and safety of the field personnel, all field personnel will adhere to the guidelines
listed below during activities involving subsurface disturbance in contaminated areas.

• Eating, drinking, chewing gum or tobacco, and smoking are prohibited, except in designated
areas on the Site. These areas will be designated by the SSO.

• Workers must wash their hands and face thoroughly on leaving the work area and before eating,
drinking, or any other such activity. The workers should shower as soon as possible after leaving
the Site.

• Contact with contaminated or suspected surfaces should be avoided.

• The buddy system should always be used; each buddy should watch for signs of fatigue,
exposure, and heat stress.
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7.0 PERSONAL PROTECTIVE EQUIPMENT & AIR MONITORING

7.1 Personal Protective Equipment

The personal protection equipment required for various kinds of site investigation tasks are based
on 29 CFR 1910.120, Hazardous Waste Operations and Emergency Response, Appendix B,
“General Description and Discussion of the Levels of Protection and Protective Gear.”

During the implementation of air monitoring, if deemed appropriate by the SSO, site personnel
will wear, at a minimum, Level D personal protective equipment. The protection will be based on
the air monitoring described in Section 7.2.

Level of Protection Summary

LEVEL OF PROTECTION & PPE 1 – Excavation 2 – Other Earth Moving
Activities

Level D
(x) Steel Toe Shoes
(x) Hard Hat

(within 25 ft of excavator)
(x) Work Gloves

(x) Safety Glasses
( ) Face Shield
(x) Ear Plugs
(within 25 ft of
drill rig/excavator)
(x) Work Gloves
(Latex if worker
may handle/contact
soil)

Yes Yes

Level D – Modified
(in addition to Level D)
(x) Tyvek Coveralls

(x) Nitrile Gloves
( ) Overboots
( ) Saranex
Coveralls

As Necessary As Necessary

Level C (in addition to Level
D – Modified)
( ) Half-Face

Respirator
(x) Full Face

Respirator
( ) Full-Face PAPR

( ) Particulate
Cartridge

( ) Organic
Cartridge

(x) Dual Organic/
Particulate
Cartridge

If PID > 10 ppm
(breathing zone)

If PID > 10 ppm
(breathing zone)

Comments: Cartridges to be changed out at least once per shift unless warranted beforehand (e.g., more
difficult to breathe or any odors detected).

Asbestos PPE shall conform to 29CFR1926.1101 and 29CFR1910.1001.

The Contractor shall perform an exposure assessment immediately before or at the initiation of
the disturbance of serpentinite rock to ascertain expected exposures. The assessment must be
completed in time to comply with requirements which are triggered by exposure data or the lack
of a "negative exposure assessment," and to provide information necessary to assure that all
control systems planned are appropriate for the work. The Contractor shall conduct daily
exposure monitoring during all disturbance of serpentinite rock. Results of daily exposure
monitoring shall be provided to the SSO within 24-hours of collection.
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7.2 Community Air Monitoring

Community air monitoring will be conducted during all intrusive site activities in compliance
with the NYSDOH Generic Community Air Monitoring Plan (CAMP). Real-time air monitoring
for VOCs and particulate levels at the Site perimeter will be performed. Continuous monitoring
will be performed for all ground intrusive activities and during the handling of contaminated or
potentially contaminated media. Ground intrusive activities include, but are not limited to,
soil/waste excavation and handling, test pit excavation or trenching, and the installation of soil
borings or monitoring wells.

Exceedences of action levels observed during performance of the CAMP will be reported to the
NYSDEC Project Manager and included in the Daily Report.

VOC Monitoring, Response Levels, and Actions

VOCs will be monitored at the downwind Site perimeter on a continuous basis during invasive
work. Upwind concentrations will be measured at the start of each workday and periodically
thereafter to establish background conditions. The monitoring work will be performed using
equipment appropriate to measure the types of contaminants known or suspected to be present.
The equipment will be calibrated at least daily for the contaminant(s) of concern or for an
appropriate surrogate. The equipment will be capable of calculating 15-minute running average
concentrations, which will be compared to the levels specified below.

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

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

• If the organic vapor level is above 25 ppm at the Site perimeter, activities will be shut
down.

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

Particulate Monitoring, Response Levels, and Actions

Particulate concentrations will be monitored at the upwind and downwind Site perimeters. The
particulate monitoring will be performed using real-time monitoring equipment capable of
measuring particulate matter less than 10 micrometers in size (PM-10) and capable of integrating
over a period of 15 minutes (or less) for comparison to the airborne particulate action level. The
equipment will be equipped with an audible alarm to indicate exceedance of the action level. In
addition, fugitive dust migration should be visually assessed during all work activities.

• If the downwind PM-10 particulate level is 100 micrograms per cubic meter (µg/m3)
greater than background (upwind perimeter) for the 15-minute period or if airborne
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dust is observed leaving the work area, dust suppression techniques will be
employed. Work will continue with dust suppression techniques provided that
downwind PM-10 particulate levels do not exceed 150 µg/m3 above the upwind level
and provided that no visible dust is migrating from the work area.

• If, after implementation of dust suppression techniques, downwind PM-10 particulate
levels are greater than 150 µg/m3 above the upwind level, work will be stopped and a
re-evaluation of activities initiated. Work will resume provided that dust suppression
measures and other controls are successful in reducing the downwind PM-10
particulate concentration to within 150 µg/m3 of the upwind level and in preventing
visible dust migration.

All readings will be recorded and be available for NYSDEC personnel to review.

7.3 Work Zone Air Monitoring

Work zone air monitoring procedures are outlined below.

In the event that evidence of soil or groundwater contamination (e.g., a petroleum-like or organic
odor, sheen or staining) is discovered, an air monitoring program will be implemented during the
disturbance of that contamination to avoid or minimize exposure of the field personnel and the
public. Results of this air monitoring will be used to determine appropriate response actions. A
DustTrak® or equivalent would be used to measure real-time concentrations of total particulates
10 micrometers or less (PM-10) and a photoionization detector (PID) would be used to perform
air monitoring for VOCs. The PID would be calibrated with isobutylene in accordance with the
manufacturer’s recommendations.

The geotechnical investigations indicated that the Site overburden consists primarily of urban fill
materials. An Eagle II® or similar landfill gas meter would be used for methane monitoring if
evidence of methane contamination (such as organic soils or organic odors) is encountered. If the
detected concentrations of methane do not exceed action levels, no further air monitoring will be
conducted in that work area following initial monitoring, unless soil disturbance is being
conducted in an enclosed space, as specified below.

Continuous air monitoring for methane will be conducted during soil disturbance in any enclosed
spaces using an Eagle II® or similar landfill gas meter.

Measurements would be taken prior to commencement of the work and during the work in areas
where contaminated soil would be disturbed. The measurements would be made as close to the
workers as practicable and at their breathing height. The Site Safety Officer (SSO) will set up the
equipment and confirm that it is working properly. His/her qualified designee may oversee the air
measurements during the day. The initial measurement for the day will be performed before the
start of work and will establish background levels. The final measurement for the day will be
performed after the end of work. The action levels and required responses are listed in Table 1.
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Table 1
Action Levels and Required Responses

Instrument Action Level (Note 1) Response Action

Particulate Monitoring *

Less than 5 mg/m3

Level D or D-Modified

(Requires coveralls and steel toe boots)

(As applicable: Chemical resistant gloves, chemical
resistant boot covers, Hard hat, safety glasses, face
shield, or escape mask)

Between 5 mg/m3 and
125 mg/m3

Level C. (Requires Full Face or half face respirator,
Hooded chemical resistant two piece Tyvek suite
or overalls, Chemical resistant inner and outer
gloves, Chemical resistant boot covers, Steel toe
and shank boots)
(As applicable: Hard hat, face shield, or escape
mask)
Apply dust suppression measures. If less than 2.5
mg/m3, resume work using Level D. Otherwise,
upgrade Level C.

Above 125 mg/m3
Stop work. Apply additional dust suppression
measures. Resume work when less than 125 mg/m3
and maintain Level C.

Volatile Organic Compound
Monitoring **

Less than 10 ppm in
breathing zone.

Level D or D-Modified

Continue Work

Between 10 and 20 ppm
Level C.
Continue Work

More than 20 ppm
Stop work. Resume work when source of vapors is
abated and readings are less than 20 ppm above
background

Landfill Gas Meter - Methane

As needed during activities
disturbing on-site soil

Less than 20% LEL Continue Work
Between 20% LEL and

80% LEL
Stop Work - mitigate to below 20% LEL e.g., by
covering/venting areas.

Above 80% LEL
Evacuate Area. Resume work when readings are
less than 20% LEL.

Notes: *: 15-minute time-weighted average
**: instantaneous reading, parts per million (ppm), milligrams per cubic meter (mg/m3)
Methane presents an explosion hazard between 50,000 ppm / 5% (lower explosive limit or LEL) and
150,000 ppm / 15% (upper explosive limit or UEL)

The Contractor shall perform an exposure assessment immediately before or at the initiation of
the disturbance of serpentinite rock to ascertain expected exposures. The assessment must be
completed in time to comply with requirements which are triggered by exposure data or the lack
of a "negative exposure assessment," and to provide information necessary to assure that all
control systems planned are appropriate for the work. The Contractor shall conduct daily
exposure monitoring during all disturbance of serpentinite rock. Results of daily exposure
monitoring shall be provided to the SSO within 24-hours of collection.
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8.0 DECONTAMINATION PROCEDURES

8.1 Personnel Decontamination

Personnel decontamination (decon), if deemed necessary by the SSO, will take place in a
designated decontamination area. This area will be delineated during each stage of work.
Personnel decontamination will consist of the following steps:

• Soap and potable water wash and potable water rinse of gloves;

• Coverall removal (if applicable);

• Glove removal;

• Disposable clothing removal; and

• Field wash of hands and face.

8.2 Sampling Equipment Decontamination

Any non-disposable sampling equipment for confirmatory sampling or other equipment that is in
contact with contaminated materials will be decontaminated in accordance with the following
procedure:

• Double wash with solution of Simple Green® and clean tap water;

• Double rinse with clean tap water;

• Rinse with clean distilled water; and

• Allow equipment to air dry.

8.3 Heavy Equipment Decontamination

If heavy equipment comes in contact with contaminated materials, it will be decontaminated prior
to being relocated to a clean area or leaving the Site. A designated decontamination pad will be
constructed, where soil, dust, or oil will be washed off the exterior, undercarriage, and wheels or
tracks of the equipment. Wash water will be collected for treatment and/or disposal.

9.0 EMERGENCY RESPONSE

9.1 Emergency Procedures

In the event that an emergency develops at the Site, the procedures delineated herein are to be
immediately followed. Emergency conditions are considered to exist if:

• Any member of the field crew is involved in an accident or experiences any adverse effects or
symptoms of exposure while on-site; and

• A condition is discovered that suggests the existence of a situation creating a higher health
hazard than anticipated.

• A spill of oil or other hazardous materials.

General emergency procedures and specific procedures for personal injury and chemical exposure
are described below. In the event of an accident or emergency, an Incident Report form should be
filled out and placed in the project file. An example Incident Report form is provided in
Appendix B. Information on emergency hand signals is provided in Appendix C.
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9.1.1 Chemical Exposure

If a member of the field crew demonstrates symptoms of chemical exposure the
procedures outlined below should be followed:

• Another team member (buddy) should remove the individual from the immediate
area of contamination. The buddy should communicate to the SSO (via voice and
hand signals) of the chemical exposure. The SSO should contact the appropriate
emergency response agency.

• Precautions should be taken to avoid exposure of other individuals to the chemical.

• If the chemical is on the individual's clothing, the chemical should be neutralized or
removed if it is safe to do so.

• If the chemical has contacted the skin, the skin should be washed with copious
amounts of water.

• In case of eye contact, an emergency eye wash should be used. Eyes should be
washed for at least 15 minutes.

• All chemical exposure incidents must be reported in writing to the Project Manager.
The SSO is responsible for completing the Incident Report Form.

9.1.2 Personal Injury

In case of personal injury at the Site, the following procedures should be followed:

• Another team member (buddy) should signal the SSO that an injury has occurred.

• A field team member trained in first aid can administer treatment to an injured
worker.

• If deemed necessary, the victim should then be transported to the nearest hospital or
medical center. If necessary, an ambulance should be called to transport the victim.

• The SSO is responsible for making certain that an Incident Report Form is
completed. This form is to be submitted to the AKRF Health and Safety Officer.
Follow-up action should be taken to correct the situation that caused the accident.

• Any incident (near miss, property damage, first aid, medical treatment, etc.) must be
reported.

A first-aid kit, eye-wash, and blood-borne pathogens kit will be kept on-site during the
field activities.

9.1.3 Evacuation Procedures

• The SSO will initiate evacuation procedures by signaling to leave the Site or
containment structure;

• All personnel in the work area should evacuate the area and meet in the common
designated area;

• All personnel suspected to be in or near the contract work area should be accounted
for and the whereabouts or missing persons determined immediately; and

• The SSO will then give further instruction.
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9.1.4 Procedures Implemented in the Event of a Major Fire, Explosion, or Emergency

• Notify the paramedics and/or fire department, as necessary;

• Signal the evacuation procedure previously outlined and implement the entire
procedure;

• Isolate the area;

• Stay upwind of any fire;

• Keep the area surrounding the problem source clear after the incident occurs;

• Complete accident report for and distribute to appropriate personnel.

9.1.5 Spill Response

All personnel must take every precaution to minimize the potential for spills during site
operations. Any spill will be reported immediately to the SSO. The SSO will then
determine and report any required spills to the NYCDEP and/or NYSDEC Hotlines. Spill
control apparatus (sorbent materials) will be located on-site. All materials used for the
clean up of spills will be containerized and labeled separately from other wastes. The
SSO, in consultation with the Project Manager, will determine if additional spill response
measures are required.

9.2 Hospital Directions

The Richmond University Medical Center is located at 355 Bard Avenue in Staten Island, NY
as shown on Figure 1.

Hospital Information and Directions

Hospital Name: Richmond University Medical Center

Phone Number: (718) 818-1234

Address/Location:
355 Bard Avenue – Staten Island, New York
(The emergency entrance is located on Bard Avenue between Castleton
Avenue and Moody Place)

Directions:
1. Go NORTHWEST on Richmond Terrace
2. Turn LEFT onto Davis Avenue
3. Turn LEFT onto Castleton Avenue
4. Turn LEFT onto Bard Avenue

The Emergency Department entrance will be on the RIGHT.

9.3 CHASP Contact Information

AKRF Project Manager – Marcus Simons .................................................. (646) 388-9527 (office)

Site Safety Officer (SSO) – Asya Bychkov ................................................. (646) 388-9533 (office)
(917) 569-8916 (cell)

The New York Wheel, LLC Representative – Andrew Alt, Gotham Construction.....212-599-0520

Ambulance, Fire and Police Departments.................................................................................... 911

Local Poison Control ................................................................................................ (212) 764-7667
pm/weekend (212) 340-4494
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NYSDEC Spill Response Team................................................................................ (800) 457-7362

NYCDEP Hotline .................................................................................................(718) DEP-HELP
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10.0 APPROVAL & ACKNOWLEDGMENTS OF CHASP

APPROVAL

Signed: Date:

Project Manager

Signed: Date:

Health and Safety Officer

Below is an affidavit that must be signed by all workers who enter the Site. A copy of the CHASP must
be on-site at all times and will be kept by the SSO.

AFFIDAVIT

I,_________________________(name), of_______________________________(company name), have
read the Construction Health and Safety Plan (CHASP) for the St. George Waterfront Redevelopment –
North Site 1 in Staten Island, New York. I agree to conduct all on-site work in accordance with the
requirements set forth in this CHASP and understand that failure to comply with this CHASP could lead
to my removal from the Site.

Signed: Company: Date:

Signed: Company: Date:

Signed: Company: Date:

Signed: Company: Date:

Signed: Company: Date:

Signed: Company: Date:

Signed: Company: Date:

Signed: Company: Date:

Signed: Company: Date:

Signed: Company: Date:

Signed: Company: Date:

Signed: Company: Date:

Signed: Company: Date:

Signed: Company: Date:

Signed: Company: Date:

Signed: Company: Date:

Signed: Company: Date:

Signed: Company: Date:
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POTENTIAL HEALTH EFFECTS FROM ON-SITE CONTAMINANTS







U.S. DEPARTMENT OF HEALTH AND HUMAN SERVICES, Public Health Service
Agency for Toxic Substances and Disease Registry

Division of Toxicology ToxFAQsTM September 2001

ASBESTOS
CAS #  1332-21-4

This fact sheet answers the most frequently asked health questions (FAQs) about asbestos. For more information,

call the ATSDR Information Center at 1-888-422-8737.  This fact sheet is one in a series of summaries about

hazardous substances and their health effects.  It’s important you understand this information because this

substance may harm you.  The effects of exposure to any hazardous substance depend on the dose, the duration,

how you are exposed, individual susceptibility and personal habits, and whether other chemicals are present.

HIGHLIGHTS:  Exposure to asbestos usually occurs by breathing
contaminated air in  workplaces that make or use asbestos.   Asbestos is also
found in the air of buildings that are being torn down or renovated.  Asbestos
exposure can cause serious lung problems and cancer.  This substance has been
found at 83 of the 1,585 National Priorities List sites identified by the
Environmental Protection Agency (EPA).

What is asbestos?
Asbestos is the name given to a group of six different fibrous
minerals (amosite, chrysotile, crocidolite, and the fibrous
varieties of tremolite, actinolite, and anthophyllite) that occur
naturally in the environment.  Asbestos minerals have separable
long fibers that are strong and flexible enough to be spun and
woven and are heat resistant.  Because of these characteristics,
asbestos has been used for a wide range of manufactured goods,
mostly in building materials (roofing shingles, ceiling and floor
tiles, paper products, and asbestos cement products), friction
products (automobile clutch, brake, and transmission parts),
heat-resistant fabrics, packaging, gaskets, and coatings.  Some
vermiculite or talc products products may contain asbestos.

What happens to asbestos when it enters the
environment?
Asbestos fibers can enter the air or water from the breakdown of
natural deposits and manufactured asbestos products.  Asbestos
fibers do not evaporate into air or dissolve in water.  Small
diameter fibers and particles may remain suspended in the air for
a long time and be carried long distances by wind or water before
settling down.  Larger diameter fibers and particles tend to settle
more quickly.

Asbestos fibers are not able to move through soil.  Asbestos
fibers are generally not broken down to other compounds and
will remain virtually unchanged over long periods.

How might I be exposed to asbestos?
We are all exposed to low levels of asbestos in the air we breathe.
These levels range from 0.00001 to 0.0001 fibers per milliliter of air
and generally are highest in cities and industrial areas.

People working in industries that make or use asbestos products or
who are involved in asbestos mining may be exposed to high levels
of asbestos.  People living near these industries may also be
exposed to high levels of asbestos in air.

Asbestos fibers may be released into the air by the disturbance of
asbestos-containing material during product use, demolition work,
building or home maintenance, repair, and remodeling.  In general,
exposure may occur only when the asbestos-containing material is
disturbed in some way to release particles and fibers into the air.

Drinking water may contain asbestos from natural sources or from
asbestos-containing cement pipes.

How can asbestos affect my health?
Asbestos mainly affects the lungs and the membrane that surrounds
the lungs.  Breathing high levels of asbestos fibers for a long time
may result in scar-like tissue in the lungs and in the pleural
membrane (lining) that surrounds the lung.  This disease is called
asbestosis and is usually found in workers exposed to asbestos, but
not in the general public.  People with asbestosis have difficulty
breathing, often a cough, and in severe cases heart enlargement.
Asbestosis is a serious disease and can eventually lead to disability
and death.
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ASBESTOS
CAS #  1332-21-4

Breathing lower levels of asbestos may result in changes called
plaques in the pleural membranes.  Pleural plaques can occur in
workers and sometimes in people living in areas with high
environmental levels of asbestos.  Effects on breathing from pleural
plaques alone are not usually serious, but higher exposure can lead
to a thickening of the pleural membrane that may restrict breathing.

How likely is asbestos to cause cancer?
The Department of Health and Human Services (DHHS), the World
Health Organization (WHO), and the EPA have determined that
asbestos is a human carcinogen.

It is known that breathing asbestos can increase the risk of cancer
in people.  There are two types of cancer caused by exposure to
asbestos: lung cancer and mesothelioma.  Mesothelioma is a cancer
of the thin lining surrounding the lung (pleural membrane) or
abdominal cavity (the peritoneum).  Cancer from asbestos does not
develop immediately, but shows up after a number of years.
Studies of workers also suggest that breathing asbestos can increase
chances of getting cancer in other parts of the body (stomach,
intestines, esophagus, pancreas, and kidneys), but this is less
certain.  Early identification and treatment of any cancer can
increase an individual’s quality of life and  survival.

Cigarette smoke and asbestos together significantly  increase your
chances of getting lung cancer.   Therefore, if you have been
exposed to asbestos you should stop smoking.  This may be the
most important action that you can take to improve your health
and decrease your risk of cancer.

How can asbestos affect children?
We do not know if exposure to asbestos will result in birth defects
or other developmental effects in people.  Birth defects have not
been observed in animals exposed to asbestos.

It is likely that health effects seen in children exposed to high
levels of asbestos will be similar to the effects seen in adults.

How can families reduce the risk of exposure to
asbestos?
Materials containing asbestos that are not disturbed or deteriorated
do not, in general, pose a health risk and can be left alone.  If you

suspect that you may be exposed to asbestos in your home,
contact your state or local health department or the regional offices
of EPA to find out how to test your home and how to locate a
company that is trained to remove or contain the fibers.

Is there a medical test to show whether I’ve been
exposed to asbestos?
Low levels of asbestos fibers can be measured in urine, feces,
mucus, or lung washings of the general public.  Higher than average
levels of asbestos fibers in tissue can confirm exposure but not
determine whether you will experience any health effects.

A thorough history, physical exam, and diagnostic tests are needed
to evaluate asbestos-related disease.  Chest x-rays are the best
screening tool to identify lung changes resulting from asbestos
exposure.  Lung function tests and CAT scans also assist in the
diagnosis of asbestos-related disease.

Has the federal government made
recommendations to protect human health?
In 1989, EPA banned all new uses of asbestos; uses established
before this date are still allowed.  EPA established regulations that
require school systems to inspect for damaged asbestos and to
eliminate or reduce the exposure by removing the asbestos or by
covering it up.  EPA regulates the release of asbestos from
factories and during building demolition or renovation to prevent
asbestos from getting into the environment.

EPA has proposed a concentration limit of 7 million fibers per liter
of drinking water for long fibers (lengths greater than or equal to
5 :m).   The Occupational Safety and Health Administration has
set limits of 100,000 fibers with lengths greater than or equal to
5 :m per cubic meter of workplace air for 8-hour shifts and 40-
hour work weeks.

References

Agency for Toxic Substances and Disease Registry (ATSDR).
2001.  Toxicological Profile for Asbestos.  Update. Atlanta, GA:
U.S. Department of Health and Human Services, Public Health
Service.
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BENZENE
CAS # 71-43-2

This fact sheet answers the most frequently asked health questions (FAQs) about benzene. For more

information, call the ATSDR Information Center at 1-888-422-8737. This fact sheet is one in a series of

summaries about hazardous substances and their health effects.  This information is important because this

substance may harm you. The effects of exposure to any hazardous substance depend on the dose, the

duration, how you are exposed, personal traits and habits, and whether other chemicals are present.

HIGHLIGHTS: Benzene is a widely used chemical formed from both natural
processes and human activities.  Breathing benzene can cause drowsiness, dizziness,
and unconsciousness; long-term benzene exposure causes effects on the bone
marrow and can cause anemia and leukemia. Benzene has been found in at least
813 of the 1,430 National Priorities List sites identified by the Environmental
Protection Agency (EPA).

What is benzene?
(Pronounced b.n�z¶n�)

Benzene is a colorless liquid with a sweet odor. It evapo-
rates into the air very quickly and dissolves slightly in water.
It is highly flammable and is formed from both natural pro-
cesses and human activities.

Benzene is widely used in the United States; it ranks in
the top 20 chemicals for production volume. Some industries
use benzene to make other chemicals which are used to make
plastics, resins, and nylon and synthetic fibers. Benzene is
also used to make some types of rubbers, lubricants, dyes,
detergents, drugs, and pesticides.  Natural sources of benzene
include volcanoes and forest fires. Benzene is also a natural
part of crude oil, gasoline, and cigarette smoke.

What happens to benzene when it enters the
environment?

q Industrial processes are the main source of benzene in the
environment.

q Benzene can pass into the air from water and soil.

q It reacts with other chemicals in the air and breaks down
within a few days.

q Benzene in the air can attach to rain or snow and be car-
ried back down to the ground.

q It breaks down more slowly in water and soil, and can pass
through the soil into underground water.

q Benzene does not build up in plants or animals.

How might I be exposed to benzene?
q Outdoor air contains low levels of benzene from tobacco

smoke, automobile service stations, exhaust from motor
vehicles, and industrial emissions.

q Indoor air generally contains higher levels of benzene
from products that contain it such as glues, paints, furni-
ture wax, and detergents.

q Air around hazardous waste sites or gas stations will con-
tain higher levels of benzene.

q Leakage from underground storage tanks or from hazard-
ous waste sites containing benzene can result in benzene
contamination of well water.

q People working in industries that make or use benzene
may be exposed to the highest levels of it.

q A major source of benzene exposures is tobacco smoke.

How can benzene affect my health?
Breathing very high levels of benzene can result in death,

while high levels can cause drowsiness, dizziness, rapid heart
rate, headaches, tremors, confusion, and unconsciousness.  Eat-
ing or drinking foods containing high levels of benzene can
cause vomiting, irritation of the stomach, dizziness, sleepiness,
convulsions, rapid heart rate, and death.

U.S. DEPARTMENT OF HEALTH AND HUMAN SERVICES, Public Health Service
Agency for Toxic Substances and Disease Registry
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BENZENE
CAS # 71-43-2

The major effect of benzene from long-term (365 days or
longer) exposure is on the blood. Benzene causes harmful
effects on the bone marrow and can cause a decrease in red
blood cells leading to anemia. It can also cause excessive
bleeding and can affect the immune system, increasing the
chance for infection.

Some women who breathed high levels of benzene for
many months had irregular menstrual periods and a decrease in
the size of their ovaries.  It is not known whether benzene ex-
posure affects the developing fetus in pregnant women or fer-
tility in men.

Animal studies have shown low birth weights, delayed
bone formation, and bone marrow damage when pregnant ani-
mals breathed benzene.

How likely is benzene to cause cancer?

The  Department of Health and Human Services (DHHS)
has determined that benzene is a known human carcinogen.
Long-term exposure to high levels of benzene in the air can
cause leukemia, cancer of the blood-forming organs.

Is there a medical test to show whether I’ve been
exposed to benzene?

Several tests can show if you have been exposed to ben-
zene. There is test for measuring benzene in the breath; this
test must be done shortly after exposure. Benzene can also be
measured in the blood, however, since benzene disappears
rapidly from the blood, measurements are accurate only for
recent exposures.

In the body, benzene is converted to products called me-
tabolites. Certain metabolites can be measured in the urine.
However, this test must be done shortly after exposure and is
not a reliable indicator of how much benzene you have been
exposed to, since the metabolites may be present in urine from
other sources.

Has the federal government made
recommendations to protect human health?

The EPA has set the maximum permissible level of ben-
zene in drinking water at 0.005 milligrams per liter
(0.005 mgL). The EPA requires that spills or accidental re-
leases into the environment of 10 pounds or more of  benzene
be reported to the EPA.

The Occupational Safety and Health Administration
(OSHA) has set a permissible exposure limit of 1 part of ben-
zene per million parts of air (1 ppm) in the workplace during
an 8-hour workday, 40-hour workweek.

Glossary
Anemia:  A decreased ability of the blood to transport oxygen.

Carcinogen:  A substance with the ability to cause cancer.

CAS: Chemical Abstracts Service.

Chromosomes:  Parts of the cells responsible for the develop-
ment of hereditary characteristics.

Metabolites: Breakdown products of chemicals.

Milligram (mg): One thousandth of a gram.

Pesticide: A substance that kills pests.

References

This ToxFAQs information is taken from the 1997 Toxico-
logical Profile for Benzene (update) produced by the Agency
for Toxic Substances and Disease Registry, Public Health Ser-
vice, U.S. Department of Health and Human Services, Public
Health Service in Atlanta, GA.
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CYANIDE
CAS # 74-90-8, 143-33-9, 151-50-8, 592-01-8,

544-92-3, 506-61-6, 460-19-5, 506-77-4

This fact sheet answers the most frequently asked health questions (FAQs) about cyanide. For more information,

call the ATSDR Information Center at 1-888-422-8737.  This fact sheet is one in a series of summaries about

hazardous substances and their health effects.  It’s important you understand this information because this

substance may harm you.  The effects of exposure to any hazardous substance depend on the dose, the duration,

how you are exposed, personal traits and habits, and whether other chemicals are present.

HIGHLIGHTS: Cyanide is a very poisonous chemical.  Exposure to high levels
of cyanide harms the brain and heart, and may cause coma and death. Exposure
to lower levels may result in breathing difficulties, heart pains, vomiting, blood
changes, headaches, and enlargement of the thyroid gland.  Cyanide has been
found in at least 415 of the 1,430 National Priorities List sites identified by the
Environmental Protection Agency (EPA).

What is cyanide?
(Pronounced sº��-nºd�)

Cyanide is usually found joined with other chemicals to
form compounds. Examples of simple cyanide compounds are
hydrogen cyanide, sodium cyanide and potassium cyanide.
Cyanide can be produced by certain bacteria, fungi, and al-
gae, and it is found in a number of foods and plants. In the
body, cyanide combines with a chemical to form Vitamin B

12
.

Cyanide occurs naturally in cassava roots, which are potato-
like tubers of cassava plants grown in tropical countries.

Hydrogen cyanide is a colorless gas with a faint, bitter,
almond-like odor. Sodium cyanide and potassium cyanide are
both white solids with a bitter, almond-like odor in damp air.
Cyanide and hydrogen cyanide are used in electroplating, met-
allurgy, production of chemicals, photographic development,
making plastics, fumigating ships, and some mining processes.

What happens to cyanide when it enters the
environment?
q Cyanide enters the environment from both natural pro-

cesses and human industrial activities.

q In air, cyanide is mainly found as gaseous hydrogen cya-
nide; a small amount is present as fine dust particles.

q It takes about 1–3 years for half of the hydrogen cyanide
to disappear from the air.

q Most cyanide in surface water will form hydrogen cya-
nide and evaporate.

q Cyanide in water does not build up in the bodies of fish.

q At high concentrations, cyanide becomes toxic to soil
microorganisms and can pass through soil into under-
ground water.

How might I be exposed to cyanide?
q Breathing air, drinking water, touching soil, or eating

foods containing cyanide.

q Smoking cigarettes and breathing smoke-filled air during
fires are major sources of cyanide exposure.

q Breathing air near a hazardous waste site containing
cyanide.

q Eating foods containing cyanide compounds, such as
cassava roots, lima beans, and almonds.

q Working in an industry where cyanide is used or pro-
duced, such as electroplating, metallurgy, metal cleaning,
and photography.

How can cyanide affect my health?

In large amounts, cyanide is very harmful to people. Expo-

U.S. DEPARTMENT OF HEALTH AND HUMAN SERVICES, Public Health Service
Agency for Toxic Substances and Disease Registry
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CYANIDE
CAS # 74-90-8, 143-33-9, 151-50-8, 592-01-8,

544-92-3, 506-61-6, 460-19-5, 506-77-4

sure to high levels of cyanide in the air for a short time harms
the brain and heart, and may cause coma and death.

Exposure to lower levels of cyanide for a long time may
result in breathing difficulties, heart pains, vomiting, blood
changes, headaches, and enlargement of the thyroid gland.

People who eat large amounts of cyanide may have symp-
toms including deep breathing and shortness of breath, con-
vulsions, and loss of consciousness, and may die. Use of cas-
sava roots as a primary food source in tropical Africa has led to
high blood cyanide levels.

People with high blood cyanide levels have also shown
harmful effects such as weakness of the fingers and toes, diffi-
culty walking, dimness of vision, deafness, and decreased thy-
roid gland function, but chemicals other than cyanide may
have contributed to these effects.  Skin contact with cyanide
can produce irritation and sores.

It is not known whether cyanide can directly cause birth
defects in people. Birth defects were seen in rats that ate diets
of cassava roots. Effects on the reproductive system were seen
in rats and mice that drank water containing sodium cyanide.

How likely is cyanide to cause cancer?

The EPA has determined that cyanide is not classifiable as
to its human carcinogenicity. There are no reports that cyanide
can cause cancer in people or animals.

Is there a medical test to show whether I’ve been
exposed to cyanide?

There are medical tests to measure blood and urine levels
of cyanide; however, small amounts of cyanide are always
detectable in blood and urine. Tissue levels of cyanide can be
measured if cyanide poisoning is suspected, but cyanide is
rapidly cleared from the body, so the tests must be done soon

after the exposure. An almond-like odor in the breath may alert
a doctor that a person was exposed to cyanide.

Has the federal government made
recommendations to protect human health?

The EPA has set a maximum contaminant level of cyanide
in drinking water of 0.2 milligrams cyanide per liter of water
(0.2 mg/L). The EPA requires that spills or accidental releases
into the environment of 1 pound or more of hydrogen cyanide,
potassium cyanide, sodium cyanide, calcium cyanide or cop-
per cyanide be reported to the EPA.

The Occupational Safety and Health Administration
(OSHA) and (other recommendations) the American Confer-
ence of Governmental Industrial Hygienists (ACGIH) have
set a permissible exposure limit of 5 milligrams of cyanide
per cubic meter of air (5 mg/m3) in the workplace during an
8-hour workday, 40-hour workweek.

Glossary
Carcinogenicity:  Ability to cause cancer.

CAS: Chemical Abstracts Service.

Milligram (mg): One thousandth of a gram.

ppm: Parts per million.

References
This ToxFAQs information is taken from the 1997 Toxico-

logical Profile for Cyanide (update) produced by the Agency
for Toxic Substances and Disease Registry, Public Health Ser-
vice, U.S. Department of Health and Human Services, Public
Health Service in Atlanta, GA.
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ETHYLBENZENE
CAS # 100-41-4

This fact sheet answers the most frequently asked health questions (FAQs) about ethylbenzene. For more

information, call the ATSDR Information Center at 1-888-422-8737.  This fact sheet is one in a series of

summaries about hazardous substances and their health effects.  It’s important you understand this information

because this substance may harm you.  The effects of exposure to any hazardous substance depend on the

dose, the duration, how you are exposed, personal traits and habits, and whether other chemicals are present.

What is ethylbenzene?
(Pronounced µth� �l bµn� z¶n�)

Ethylbenzene is a colorless, flammable liquid that smells
like gasoline. It is found in natural products such as coal tar
and petroleum and is also found in manufactured products
such as inks, insecticides, and paints.

Ethylbenzene is used primarily to make another chemical,
styrene. Other uses include as a solvent, in fuels, and to make
other chemicals.

What happens to ethylbenzene when it enters the
environment?
q Ethylbenzene moves easily into the air from water and

soil.

q It takes about 3 days for ethylbenzene to be broken down
in air into other chemicals.

q Ethylbenzene may be released to water from industrial
discharges or leaking underground storage tanks.

q In surface water, ethylbenzene breaks down by reacting
with other chemicals found naturally in water.

q In soil, it is broken down by soil bacteria.

How might I be exposed to ethylbenzene?
q Breathing air containing ethylbenzene, particularly in

areas near factories or highways.

q Drinking contaminated tap water.

q Working in an industry where ethylbenzene is used or
made.

q Using products containing it, such as gasoline, carpet
glues, varnishes, and paints.

How can ethylbenzene affect my health?

Limited information is available on the effects of ethyl-
benzene on people’s health. The available information shows
dizziness, throat and eye irritation, tightening of the chest,
and a burning sensation in the eyes of people exposed to high
levels of ethylbenzene in air.

Animals studies have shown effects on the nervous system,
liver, kidneys, and eyes from breathing ethylbenzene in air.

How likely is ethylbenzene to cause cancer?

The EPA has determined that ethylbenzene is not classifi-
able as to human carcinogenicity.

HIGHLIGHTS:  Ethylbenzene is a colorless liquid found in a number of
products including gasoline and paints. Breathing very high levels can cause
dizziness and throat and eye irritation. Ethylbenzene has been found in at
least 731 of the 1,467 National Priorities List sites identified by the
Environmental Protection Agency (EPA).

U.S. DEPARTMENT OF HEALTH AND HUMAN SERVICES, Public Health Service
Agency for Toxic Substances and Disease Registry
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ETHYLBENZENE
CAS # 100-41-4

No studies in people have shown that ethylbenzene expo-
sure can result in cancer.  Two available animal studies suggest
that ethylbenzene may cause tumors.

How can ethylbenzene affect children?

Children may be exposed to ethylbenzene through inhala-
tion of consumer products, including gasoline, paints, inks,
pesticides, and carpet glue.  We do not know whether children
are more sensitive to the effects of ethylbenzene than adults.

It is not known whether ethylbenzene can affect the
development of the human fetus.  Animal studies have
shown that when pregnant animals were exposed to ethyl-
benzene in air, their babies had an increased number of
birth defects.

How can families reduce the risk of exposure to
ethylbenzene?

Exposure to ethylbenzene vapors from household prod-
ucts and newly installed carpeting can be minimized by using
adequate ventilation.

Household chemicals should be stored out of reach of
children to prevent accidental poisoning.  Always store house-
hold chemicals in their original containers; never store them in
containers children would find attractive to eat or drink from,
such as old soda bottles.  Gasoline should be stored in a gaso-
line can with a locked cap.

Sometimes older children sniff household chemicals, in-
cluding ethylbenzene, in an attempt to get high.  Talk with
your children about the dangers of sniffing chemicals.

Is there a medical test to show whether I’ve been
exposed to ethylbenzene?

Ethylbenzene is found in the blood, urine, breath, and

some body tissues of exposed people. The most common

way to test for ethylbenzene is in the urine. This test mea-

sures substances formed by the breakdown of ethylbenzene.
This test needs to be done within a few hours after exposure

occurs, because the substances leave the body very quickly.

These tests can show you were exposed to ethylbenzene,
but cannot predict the kind of health effects that might occur.

Has the federal government made
recommendations to protect human health?

The EPA has set a maximum contaminant level of
0.7 milligrams of ethylbenzene per liter of drinking water

(0.7 mg/L).

The EPA requires that spills or accidental releases into the
environment of 1,000 pounds or more of ethylbenzene be re-

ported to the EPA.

The Occupational Safety and Health Administration

(OSHA) has set an occupational exposure limit of 100 parts of

ethylbenzene per million parts of air (100 ppm) for an 8-hour
workday, 40-hour workweek.
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This fact sheet answers the most frequently asked health questions (FAQs) about lead.  For more

information, call the ATSDR Information Center at 1-800-232-4636.  This fact sheet is one in a series

of summaries about hazardous substances and their health effects.  It is important you understand this

information because this substance may harm you.  The effects of exposure to any hazardous substance

depend on the dose, the duration, how you are exposed, personal traits and habits, and whether other

chemicals are present.

HIGHLIGHTS:  Exposure to lead can happen from breathing workplace air or
dust, eating contaminated foods, or drinking contaminated water. Children can be
exposed from eating lead-based paint chips or playing in contaminated soil. Lead
can damage the nervous system, kidneys, and reproductive system. Lead has been
found in at least 1,272 of the 1,684 National Priority List sites identified by the
Environmental Protection Agency (EPA).

What is lead?
Lead is a naturally occurring bluish-gray metal found in
small amounts in the earth’s crust.  Lead can be found in all
parts of our environment.  Much of it comes from human
activities including burning fossil fuels, mining, and
manufacturing.
Lead has many different uses. It is used in the production of
batteries, ammunition, metal products (solder and pipes), and
devices to shield X-rays.  Because of health concerns, lead
from paints and ceramic products, caulking, and pipe solder
has been dramatically reduced in recent years.  The use of
lead as an additive to gasoline was banned in 1996 in the
United States.

What happens to lead when it enters the
environment?
‘ Lead itself does not break down, but lead compounds are
changed by sunlight, air, and water.
‘ When lead is released to the air, it may travel long
distances before settling to the ground.
‘ Once lead falls onto soil, it usually sticks to soil
particles.
‘ Movement of lead from soil into groundwater will depend
on the type of lead compound and the characteristics of the
soil.

How might I be exposed to lead?
‘ Eating food or drinking water that contains lead.  Water
pipes in some older homes may contain lead solder.  Lead

can leach out into the water.

‘ Spending time in areas where lead-based paints have
been used and are deteriorating.  Deteriorating lead paint can
contribute to lead dust.
‘ Working in a job where lead is used or engaging in
certain hobbies in which lead is used, such as making
stained glass.
‘ Using health-care products or folk remedies that contain
lead.

How can lead affect my health?
The effects of lead are the same whether it enters the body
through breathing or swallowing.  Lead can affect almost
every organ and system in your body.  The main target for
lead toxicity is the nervous system, both in adults and
children.  Long-term exposure of adults can result in
decreased performance in some tests that measure functions
of the nervous system.  It may also cause weakness in
fingers, wrists, or ankles.  Lead exposure also causes small
increases in blood pressure, particularly in middle-aged and
older people and can cause anemia.  Exposure to high lead
levels can severely damage the brain and kidneys in adults
or children and ultimately cause death.  In pregnant women,
high levels of exposure to lead may cause miscarriage.  High-
level exposure in men can damage the organs responsible for
sperm production.

How likely is lead to cause cancer?
We have no conclusive proof that lead causes cancer in
humans.  Kidney tumors have developed in rats and mice
that had been given large doses of some kind of lead
compounds.  The Department of Health and Human Services

LEAD
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Page 2

Federal Recycling Program                         Printed on Recycled Paper

ToxFAQsTM Internet address is http://www.atsdr.cdc.gov/toxfaq.html

Where can I get more information?   For more information, contact the Agency for Toxic Substances and Disease

Registry, Division of Toxicology and Environmental Medicine, 1600 Clifton Road NE, Mailstop F-32, Atlanta, GA 30333. Phone:
1-800-232-4636, FAX:  770-488-4178.  ToxFAQs Internet address via WWW is http://www.atsdr.cdc.gov/toxfaq.html.  ATSDR
can tell you where to find occupational and environmental health clinics.  Their specialists can recognize, evaluate, and treat
illnesses resulting from exposure to hazardous substances.  You can also contact your community or state health or environmental

quality department if you have any more questions or concerns.

(DHHS) has determined that lead and lead compounds are
reasonably anticipated to be human carcinogens and the EPA
has determined that lead is a probable human carcinogen.
The International Agency for Research on Cancer (IARC) has
determined that inorganic lead is probably carcinogenic to
humans and that there is insufficient information to determine
whether organic lead compounds will cause cancer in
humans.

How can lead affect children?
Small children can be exposed by eating lead-based paint
chips, chewing on objects painted with lead-based paint, or
swallowing house dust or soil that contains lead.
Children are more vulnerable to lead poisoning than adults. A
child who swallows large amounts of lead may develop blood
anemia, severe stomachache, muscle weakness, and brain
damage. If a child swallows smaller amounts of lead, much
less severe effects on blood and brain function may occur.
Even at much lower levels of exposure, lead can affect a
child’s mental and physical growth.
Exposure to lead is more dangerous for young and unborn
children. Unborn children can be exposed to lead through
their mothers. Harmful effects include premature births,
smaller babies, decreased mental ability in the infant, learning
difficulties, and reduced growth in young children. These
effects are more common if the mother or baby was exposed
to high levels of lead.  Some of these effects may persist
beyond childhood.

How can families reduce the risks of exposure to
lead?
‘ Avoid exposure to sources of lead.
‘ Do not allow children to chew or mouth surfaces that
may have been painted with lead-based paint.
‘ If you have a water lead problem, run or flush water that
has been standing overnight before drinking or cooking with
it.
‘ Some types of paints and pigments that are used as
make-up or hair coloring contain lead. Keep these kinds of
products away from children
‘ If your home contains lead-based paint or you live in an
area contaminated with lead, wash children’s hands and faces

often to remove lead dusts and soil, and regularly clean the
house of dust and tracked in soil.

Is there a medical test to determine whether I’ve
been exposed to lead?
A blood test is available to measure the amount of lead in
your blood and to estimate the amount of your recent
exposure to lead.  Blood tests are commonly used to screen
children for lead poisoning.  Lead in teeth or bones can be
measured by X-ray techniques, but these methods are not
widely available.  Exposure to lead also can be evaluated by
measuring erythrocyte protoporphyrin (EP) in blood samples.
EP is a part of red blood cells known to increase when the
amount of lead in the blood is high.  However, the EP level is
not sensitive enough to identify children with elevated blood
lead levels below about 25 micrograms per deciliter (μg/dL).
These tests usually require special analytical equipment that
is not available in a doctor's office.  However, your doctor
can draw blood samples and send them to appropriate
laboratories for analysis.

Has the federal government made recommendations
to protect human health?
The Centers for Disease Control and Prevention (CDC)
recommends that states test children at ages 1 and 2 years.
Children should be tested at ages 3–6 years if they have
never been tested for lead, if they receive services from
public assistance programs for the poor such as Medicaid or
the Supplemental Food Program for Women, Infants, and
Children, if they live in a building or frequently visit a house
built before 1950; if they visit a home (house or apartment)
built before 1978 that has been recently remodeled; and/or if
they have a brother, sister, or playmate who has had lead
poisoning.  CDC considers a blood lead level of 10 μg/dL to
be a level of concern for children.
EPA limits lead in drinking water to 15 μg per liter.
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MERCURY
CAS # 7439-97-6

This fact sheet answers the most frequently asked health questions (FAQs) about mercury.  For more information,
call the ATSDR Information Center at 1-888-422-8737.  This fact sheet is one in a series of summaries about
hazardous substances and their health effects. It’s important you understand this information because this
substance may harm you.  The effects of exposure to any hazardous substance depend on the dose, the duration,
how you are exposed, personal traits and habits, and whether other chemicals are present.

HIGHLIGHTS:  Exposure to mercury occurs from breathing contaminated air,
ingesting contaminated water and food, and having dental and medical treatments.
Mercury, at high levels, may damage the brain, kidneys, and developing fetus. This
chemical has been found in at least 714 of 1,467 National Priorities List sites identified
by the Environmental Protection Agency.

What is mercury?
(Pronounced mûr�ky�-r¶)

Mercury is a naturally occurring metal which has several
forms. The metallic mercury is a shiny, silver-white, odorless
liquid. If heated, it is a colorless, odorless gas.

Mercury combines with other elements, such as chlorine,
sulfur, or oxygen, to form inorganic mercury compounds or
“salts,” which are usually white powders or crystals. Mercury
also combines with carbon to make organic mercury com-
pounds. The most common one, methylmercury, is produced
mainly by microscopic organisms in the water and soil. More
mercury in the environment can increase the amounts of meth-
ylmercury that these small organisms make.

Metallic mercury is used to produce chlorine gas and
caustic soda, and is also used in thermometers, dental fillings,
and batteries. Mercury salts are sometimes used in skin light-
ening creams and as antiseptic creams and ointments.

What happens to mercury when it enters the
environment?
q Inorganic mercury (metallic mercury and inorganic mer-

cury compounds) enters the air from mining ore deposits,
burning coal and waste, and from manufacturing plants.

q It enters the water or soil from natural deposits, disposal of
wastes, and volcanic activity.

q Methylmercury may be formed in water and soil by small
organisms called bacteria. 

q Methylmercury builds up in the tissues of fish.  Larger and
older fish tend to have the highest levels of mercury.

How might I be exposed to mercury?
q Eating fish or shellfish contaminated with methylmercury.

q Breathing vapors in air from spills, incinerators, and indus-
tries that burn mercury-containing fuels.

q Release of mercury from dental work and medical treatments.

q Breathing contaminated workplace air or skin contact dur-
ing use in the workplace (dental, health services, chemical,
and other industries that use mercury).

q Practicing rituals that include mercury.

How can mercury affect my health?

The nervous system is very sensitive to all forms of mer-
cury. Methylmercury and metallic mercury vapors are more
harmful than other forms, because more mercury in these forms
reaches the brain. Exposure to high levels of metallic, inor-
ganic, or organic mercury can permanently damage the brain,
kidneys, and developing fetus. Effects on brain functioning
may result in irritability, shyness, tremors, changes in vision or
hearing, and memory problems.

Short-term exposure to high levels of metallic mercury
vapors may cause effects including lung damage, nausea,

U.S. DEPARTMENT OF HEALTH AND HUMAN SERVICES, Public Health Service
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MERCURY
CAS # 7439-97-6

vomiting, diarrhea, increases in blood pressure or heart rate,
skin rashes, and eye irritation.

How likely is mercury to cause cancer?
There are inadequate human cancer data available for all

forms of mercury. Mercuric chloride has caused increases in
several types of tumors in rats and mice, and methylmercury
has caused kidney tumors in male mice. The EPA has deter-
mined that mercuric chloride and methylmercury are possible
human carcinogens.

How can mercury affect children?
Very young children are more sensitive to mercury than

adults. Mercury in the mother’s body passes to the fetus and
may accumulate there. It can also can pass to a nursing infant
through breast milk. However, the benefits of breast feeding
may be greater than the possible adverse effects of mercury in
breast milk.

Mercury’s harmful effects that may be passed from the
mother to the fetus include brain damage, mental retardation,
incoordination, blindness, seizures, and inability to speak.
Children poisoned by mercury may develop problems of their
nervous and digestive systems, and kidney damage.

How can families reduce the risk of exposure to
mercury?

Carefully handle and dispose of products that contain
mercury, such as thermometers or fluorescent light bulbs. Do
not vacuum up spilled mercury, because it will vaporize and
increase exposure. If a large amount of mercury has been
spilled, contact your health department. Teach children not to
play with shiny, silver liquids.

Properly dispose of older medicines that contain mercury.
Keep all mercury-containing medicines away from children.

Pregnant women and children should keep away from

rooms where liquid mercury has been used.

Learn about wildlife and fish advisories in your area
from your public health or natural resources department.

Is there a medical test to show whether I’ve been
exposed to mercury?

Tests are available to measure mercury levels in the body.
Blood or urine samples are used to test for exposure to metallic
mercury and to inorganic forms of mercury. Mercury in whole
blood or in scalp hair is measured to determine exposure to
methylmercury. Your doctor can take samples and send them to
a testing laboratory.

Has the federal government made
recommendations to protect human health?

The EPA has set a limit of 2 parts of mercury per billion
parts of drinking water (2 ppb).

The Food and Drug Administration (FDA) has set a maxi-
mum permissible level of 1 part of methylmercury in a million
parts of seafood (1 ppm).

The Occupational Safety and Health Administration
(OSHA) has set limits of 0.1 milligram of organic mercury per
cubic meter of workplace air (0.1 mg/m3) and 0.05 mg/m3 of
metallic mercury vapor for 8-hour shifts and 40-hour work
weeks.
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SUMMARY:  Exposure to polycyclic aromatic hydrocarbons usually occurs by
breathing air contaminated by wild fires or coal tar, or by eating foods that have
been grilled. PAHs have been found in at least 600 of the 1,430 National Priorities
List sites identified by the Environmental Protection Agency (EPA).

This fact sheet answers the most frequently asked health questions (FAQs) about polycyclic aromatic
hydrocarbons (PAHs).  For more information,  call the ATSDR Information Center at 1-888-422-8737.
This fact sheet is one in a series of summaries about hazardous substances and their health effects.  This
information is important because this substance may harm you. The effects of exposure to any hazardous
substance depend on the dose, the duration, how you are exposed, personal traits and habits, and whether
other chemicals are present.

What are polycyclic aromatic hydrocarbons?

(Pronounced  p¼l�¹-sº�kl¹k   ²r��-m²t�¹k hº�dr�-
kar�b�nz)

Polycyclic aromatic hydrocarbons (PAHs) are a group of
over 100 different chemicals that are formed during the
incomplete burning of coal, oil and gas, garbage, or other
organic substances like tobacco or charbroiled meat. PAHs
are usually found as a mixture containing two or more of
these compounds, such as soot.

Some PAHs are manufactured. These pure PAHs usually
exist as colorless, white, or pale yellow-green solids. PAHs are
found in coal tar, crude oil, creosote, and roofing tar, but a few
are used in medicines or to make dyes, plastics, and pesti-
cides.

What happens to PAHs when they enter the
environment?
q PAHs enter the air mostly as releases from volcanoes,

forest fires, burning coal, and automobile exhaust.

q PAHs can occur in air attached to dust particles.

q Some PAH particles can readily evaporate into the air
from soil or surface waters.

q PAHs can break down by reacting with sunlight and other
chemicals in the air, over a period of days to weeks.

Agency for Toxic Substances and Disease Registry ToxFAQs September 1996

q PAHs enter water through discharges from industrial and
wastewater treatment plants.

q Most PAHs do not dissolve easily in water.  They stick to
solid particles and settle to the bottoms of lakes or rivers.

q Microorganisms can break down PAHs in soil or water
after a period of weeks to months.

q In soils, PAHs are most likely to stick tightly to particles;
certain PAHs  move through soil to contaminate under-
ground water.

q PAH contents of plants and animals may be much higher
than PAH contents of soil or water in which they live.

How might I be exposed to PAHs?

q Breathing air containing PAHs in the workplace of
coking, coal-tar, and asphalt production plants; smoke-
houses; and municipal trash incineration facilities.

q Breathing air containing PAHs from cigarette smoke,
wood smoke, vehicle exhausts, asphalt roads, or agricul-
tural burn smoke.

q Coming in contact with air, water, or soil near hazardous
waste sites.

q Eating grilled or charred meats; contaminated cereals,
flour, bread, vegetables, fruits, meats; and processed or
pickled foods.

q Drinking contaminated water or cow’s milk.

POLYCYCLIC  AROMATIC
               HYDROCARBONS (PAHs)
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POLYCYCLIC AROMATIC
HYDROCARBONS (PAHs)

q Nursing infants of mothers living near hazardous waste
sites may be exposed to PAHs through their mother's milk.

How can PAHs affect my health?

 Mice that were fed high levels of one PAH during
pregnancy had difficulty reproducing and so did their off-
spring. These offspring also had higher rates of birth defects
and lower body weights.  It is not known whether these effects
occur in people.

Animal studies have also shown that PAHs can cause
harmful effects on the skin, body fluids, and ability to fight
disease after both short- and long-term exposure.  But these
effects have not been seen in people.

How likely are PAHs to cause cancer?

The Department of Health and Human Services (DHHS)
has determined that some PAHs may reasonably be expected to
be carcinogens.

Some people who have breathed or touched mixtures of
PAHs and other chemicals for long periods of time have
developed cancer. Some PAHs have caused cancer in labora-
tory animals when they breathed air containing them (lung
cancer), ingested them in food (stomach cancer), or had them
applied to their skin (skin cancer).

Is there a medical test to show whether I’ve
been exposed to PAHs?

In the body, PAHs are changed into chemicals that can
attach to substances within the body. There are special tests
that can detect PAHs attached to these substances in body
tissues or blood. However, these tests cannot tell whether any

health effects will occur or find out the extent or source of
your exposure to the PAHs. The tests aren’t usually available
in your doctor’s office because special equipment is needed to
conduct them.

Has the federal government made
recommendations to protect human health?

The Occupational Safety and Health Administration
(OSHA) has set a limit of 0.2 milligrams of PAHs per cubic
meter of air (0.2 mg/m3). The OSHA Permissible Exposure
Limit (PEL) for mineral oil mist that contains PAHs is 5 mg/m3

averaged over an 8-hour exposure period.

The National Institute for Occupational Safety and Health
(NIOSH)  recommends that the average workplace air levels for
coal tar products not exceed  0.1 mg/m3 for a 10-hour workday,
within a 40-hour workweek.  There are other limits for work-
place exposure for things that contain PAHs, such as coal, coal
tar, and mineral oil.

Glossary

Carcinogen:  A substance that can cause cancer.

Ingest:  Take food or drink into your body.
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TRICHLOROETHYLENE
CAS # 79-01-6

This fact sheet answers the most frequently asked health questions (FAQs) about trichloroethylene.
For more information, call the ATSDR Information Center at 1-888-422-8737. This fact sheet is one in
a series of summaries about hazardous substances and their health effects. This information is
important because this substance may harm you. The effects of exposure to any hazardous substance
depend on the dose, the duration, how you are exposed, personal traits and habits, and whether other
chemicals are present.

HIGHLIGHTS:  Trichloroethylene is a colorless liquid which is used as a solvent
for cleaning metal parts. Drinking or breathing high levels of trichloroethylene
may cause nervous system effects, liver and lung damage, abnormal heartbeat,
coma, and possibly death. Trichloroethylene has been found in at least 852 of
the 1,430 National Priorities List sites identified by the Environmental Protection
Agency (EPA).

What is trichloroethylene?
Trichloroethylene (TCE) is a nonflammable,

colorless liquid with a somewhat sweet odor and a sweet,
burning taste. It is used mainly as a solvent to remove
grease from metal parts, but it is also an ingredient in
adhesives, paint removers, typewriter correction fluids, and
spot removers.

Trichloroethylene is not thought to occur naturally
in the environment. However, it has been found in
underground water sources and many surface waters as a
result of the manufacture, use, and disposal of the chemical.

What happens to trichloroethylene when it enters
the environment?
‘ Trichloroethylene dissolves a little in water, but it can

remain in ground water for a long time.

‘ Trichloroethylene quickly evaporates from surface water,

so it is commonly found as a vapor in the air.

‘ Trichloroethylene evaporates less easily from the soil than

from surface water. It may stick to particles and remain for a

long time.

‘ Trichloroethylene may stick to particles in water, which

will cause it to eventually settle to the bottom sediment.

‘ Trichloroethylene does not build up significantly in

plants and animals.

How might I  be exposed to trichloroethylene?
‘ Breathing air in and around the home which has  been

contaminated with trichloroethylene vapors from shower

water or household products such as spot removers and

typewriter correction fluid.

‘ Drinking, swimming, or showering in water that has been

contaminated with trichloroethylene.

‘ Contact with soil contaminated with trichloroethylene,

such as near a hazardous waste site.

‘ Contact with the skin or breathing contaminated air while

manufacturing trichloroethylene or using it at work to wash

paint or grease from skin or equipment.

How can trichloroethylene affect my health?
Breathing small amounts may cause headaches, lung

irritation, dizziness, poor coordination, and difficulty
concentrating.

Breathing large amounts of trichloroethylene may
cause impaired heart function, unconsciousness, and death.
Breathing it for long periods may cause nerve, kidney, and
liver damage.
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TRICHLOROETHYLENE
CAS # 79-01-6

Drinking large amounts of trichloroethylene may
cause nausea, liver damage, unconsciousness, impaired heart
function, or death.

Drinking small amounts of trichloroethylene for long
periods may cause liver and kidney damage, impaired immune
system function, and impaired fetal development in pregnant
women, although the extent of some of these effects is not
yet clear.

Skin contact with trichloroethylene for short periods
may cause skin rashes.

How likely is trichloroethylene to cause cancer?
Some studies with mice and rats have suggested that

high levels of trichloroethylene may cause liver, kidney, or lung
cancer.  Some studies of people exposed over long periods to
high levels of trichloroethylene in drinking water or in workplace
air have found evidence of increased cancer.  Although, there are
some concerns about the studies of people who were exposed
to trichloroethylene, some of the effects found in people were
similar to effects in animals.

In i ts   9th  Report on Carcinogens, the National
Toxicology Program (NTP) determined that trichloroethylene is
“reasonably anticipated to be a human carcinogen.”  The
International Agency for Research on Cancer (IARC) has
determined that trichloroethylene is “probably carcinogenic to

humans.”

Is there a medical test to show whether I’ve been
exposed to trichloroethylene?

If you have recently been exposed to
trichloroethylene, it can be detected in your breath, blood, or
urine. The breath test, if it is performed soon after exposure,
can tell if you have been exposed to even a small amount of
trichloroethylene.

Exposure to larger amounts is assessed by blood

and urine tests, which can detect trichloroethylene and many
of its breakdown products for up to a week after exposure.
However, exposure to other similar chemicals can produce
the same breakdown products, so their detection is not
absolute proof of exposure to trichloroethylene. This test
isn’t available at most doctors’ offices, but can be done at
special laboratories that have the right equipment.

Has the federal government made
recommendations to protect human health?

The EPA has set a maximum contaminant level for
trichloroethylene in drinking water at 0.005 milligrams per liter
(0.005 mg/L) or 5 parts of TCE per billion parts water.

The EPA has also developed regulations for the
handling and disposal of trichloroethylene.

The Occupational Safety and Health Administration
(OSHA) has set an exposure limit of 100 parts of
trichloroethylene per million parts of air (100 ppm) for an 8-
hour workday, 40-hour workweek.

Glossary
Carcinogenicity: The ability of a substance to cause cancer.
CAS: Chemical Abstracts Service.
Evaporate: To change into a vapor or gas.
Milligram (mg): One thousandth of a gram.
Nonflammable: Will not burn.
ppm: Parts per million.
Sediment: Mud and debris that have settled to the bottom of
a body of water.
Solvent: A chemical that dissolves other substances.

References
This ToxFAQs information is taken from the 1997

Toxicological Profile for Trichloroethylene (update) produced
by the Agency for Toxic Substances and Disease Registry,
Public Health Service, U.S. Department of Health and Human
Services, Public Health Service in Atlanta, GA.
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TETRACHLOROETHYLENE
CAS # 127-18-4

This fact sheet answers the most frequently asked health questions (FAQs) about tetrachloroethylene. For

more information, call the ATSDR Information Center at 1-888-422-8737.  This fact sheet is one in a series

of summaries about hazardous substances and their health effects.  It’s important you understand this information

because this substance may harm you.  The effects of exposure to any hazardous substance depend on the dose,

the duration, how you are exposed, personal traits and habits, and whether other chemicals are present.

HIGHLIGHTS:  Tetrachlor oethylene is a manufactured chemical used for dry
cleaning and metal degreasing.  Exposure to very high concentrations of
tetrachloroethylene can cause dizziness, headaches, sleepiness, confusion, nausea,
difficulty in speaking and walking, unconsciousness, and death.
Tetrachloroethylene has been found in at least 771 of the 1,430 National Priorities
List sites identified by the Environmental Protection Agency (EPA).

What is tetrachloroethylene?
(Pronounced tµt�r�-klôr� ½-µth��-l¶n�)

Tetrachloroethylene is a manufactured chemical that is
widely used for dry cleaning of fabrics and for metal-degreas-
ing.  It is also used to make other chemicals and is used in
some consumer products.

Other names for tetrachloroethylene include perchloroet-
hylene, PCE, and tetrachloroethene.  It is a nonflammable
liquid at room temperature.  It evaporates easily into the air
and has a sharp, sweet odor.  Most people can smell tetra-
chloroethylene when it is present in the air at a level of 1 part
tetrachloroethylene per million parts of air (1 ppm) or more,
although some can smell it at even lower levels.

What happens to tetrachloroethylene when it
enters the environment?
q Much of the tetrachloroethylene that gets into water or

soil evaporates into the air.

q Microorganisms can break down some of the tetrachloro-
ethylene in soil or underground water.

q In the air, it is broken down by sunlight into other chemi-
cals or brought back to the soil and water by rain.

q It does not appear to collect in fish or other animals that
live in water.

How might I be exposed to tetrachloroethylene?
q When you bring clothes from the dry cleaners, they will

release small amounts of tetrachloroethylene into the air.

q When you drink water containing tetrachloroethylene,
you are exposed to it.

How can tetrachloroethylene affect my health?

High concentrations of tetrachloroethylene (particularly
in closed, poorly ventilated areas) can cause dizziness, head-
ache, sleepiness, confusion, nausea, difficulty in speaking and
walking, unconsciousness, and death.

Irritation may result from repeated or extended skin con-
tact with it.  These symptoms occur almost entirely in work (or
hobby) environments when people have been accidentally
exposed to high concentrations or have intentionally used
tetrachloroethylene to get a “high.”

In industry, most workers are exposed to levels lower than
those causing obvious nervous system effects.  The health
effects of breathing in air or drinking water with low levels of
tetrachloroethylene are not known.

Results from some studies suggest that women who work
in dry cleaning industries where exposures to tetrachloroethyl-

U.S. DEPARTMENT OF HEALTH AND HUMAN SERVICES, Public Health Service
Agency for Toxic Substances and Disease Registry
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TETRACHLOROETHYLENE
CAS # 127-18-4

formed at special laboratories that have the right equipment.

Because exposure to other chemicals can produce the
same breakdown products in the urine and blood, the tests for
breakdown products cannot determine if you have been ex-
posed to tetrachloroethylene or the other chemicals.

Has the federal government made
recommendations to protect human health?

The EPA maximum contaminant level for the amount of
tetrachloroethylene that can be in drinking water is 0.005 mil-
ligrams tetrachloroethylene per liter of water (0.005 mg/L).

The Occupational Safety and Health Administration
(OSHA) has set a limit of 100 ppm for an 8-hour workday over
a 40-hour workweek.

The National Institute for Occupational Safety and Health
(NIOSH) recommends that tetrachloroethylene be handled as a
potential carcinogen and recommends that levels in workplace
air should be as low as possible.

Glossary
Carcinogen:  A substance with the ability to cause cancer.

CAS:  Chemical Abstracts Service.

Milligram (mg):  One thousandth of a gram.

Nonflammable:  Will not burn.

References
This ToxFAQs information is taken from the 1997 Toxico-

logical Profile for Tetrachloroethylene (update) produced by
the Agency for Toxic Substances and Disease Registry, Public
Health Service, U.S. Department of Health and Human Ser-
vices, Public Health Service in Atlanta, GA.

ene can be quite high may have more menstrual problems and
spontaneous abortions than women who are not exposed.
However, it is not known if tetrachloroethylene was respon-
sible for these problems because other possible causes were
not considered.

Results of animal studies, conducted with amounts much
higher than those that most people are exposed to, show that
tetrachloroethylene can cause liver and kidney damage.   Ex-
posure to very high levels of tetrachloroethylene can be toxic
to the unborn pups of pregnant rats and mice.  Changes in
behavior were observed in the offspring of rats that breathed
high levels of the chemical while they were pregnant.

How likely is tetrachloroethylene to cause
cancer?

The Department of Health and Human Services (DHHS)
has determined that tetrachloroethylene may reasonably be
anticipated to be a carcinogen.  Tetrachloroethylene has been
shown to cause liver tumors in mice and kidney tumors in
male rats.

Is there a medical test to show whether I’ve been
exposed to tetrachloroethylene?

One way of testing for tetrachloroethylene exposure is to
measure the amount of the chemical in the breath, much the
same way breath-alcohol measurements are used to determine
the amount of alcohol in the blood.

Because it is stored in the body’s fat and slowly released
into the bloodstream, tetrachloroethylene can be detected in
the breath for weeks following a heavy exposure.

Tetrachloroethylene and trichloroacetic acid (TCA), a
breakdown product of tetrachloroethylene, can be detected in
the blood.  These tests are relatively simple to perform. These
tests aren't available at most doctors' offices, but can be per-
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TOLUENE
CAS # 108-88-3

This fact sheet answers the most frequently asked health questions (FAQs) about toluene. For more information,

call the ATSDR Information Center at 1-888-422-8737.  This fact sheet is one in a series of summaries about

hazardous substances and their health effects.  It’s important you understand this information because this

substance may harm you.  The effects of exposure to any hazardous substance depend on the dose, the duration,

how you are exposed, personal traits and habits, and whether other chemicals are present.

HIGHLIGHTS:  Exposure to toluene occurs from breathing contaminated
workplace air, in automobile exhaust, some consumer products paints, paint
thinners, fingernail polish, lacquers, and adhesives.  Toluene affects the nervous
system.  Toluene has been found at 959 of the 1,591 National Priority List sites
identified by the Environmental Protection Agency

What is toluene?

Toluene is a clear, colorless liquid with a distinctive smell.
Toluene occurs naturally in crude oil and in the tolu tree.  It
is also produced in the process of making gasoline and
other fuels from crude oil and making coke from coal.

Toluene is used in making paints, paint thinners, fingernail
polish, lacquers, adhesives, and rubber and in some printing
and leather tanning processes.

What happens to toluene when it enters the
environment?

� Toluene enters the environment when you use materials
that contain it.  It can also enter surface water and
groundwater from spills of solvents and petrolieum products
as well as from leasking underground storage tanks at
gasoline stations and other facilities.

� When toluene-containing products are placed in landfills
or waste disposal sites, the toluene can enter the soil or
water near the waste site.

� Toluene does not usually stay in the environment long.

� Toluene does not concentrate or buildup to high levels in
animals.

How might I be exposed to toluene?

� Breathing contaminated workplace air or automobile
exhaust.

� Working with gasoline, kerosene, heating oil, paints, and
lacquers.

� Drinking contaminated well-water.

� Living near uncontrolled hazardous waste sites containing
toluene products.

How can toluene affect my health?

Toluene may affect the nervous system.  Low to moderate
levles can cause tiredness, confusion, weakness, drunken-
type actions, memory loss, nausea, loss of appetite, and
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TOLUENE
CAS # 108-88-3

hearing and color vision loss.  These symptoms usually
disappear when exposure is stopped.

Inhaling High levels of toluene in a short time can make you
feel light-headed, dizzy, or sleepy.  It can also cause
unconsciousness, and even death.

High levels of toluene may affect your kidneys.

How likely is toluene to cause cancer?

Studies in humans and animals generally indicate that
toluene does not cause cancer.

The EPA has determined that the carcinogenicity of toluene
can not be classified.

How can toluene affect children?

It is likely that health effects seen in children exposed to
toluene will be similar to the effects seen in adults.
Some studies in animals suggest that babies may be more
sensitive than adults.

Breathing very high levels of toluene during pregnancy can
result in children with birth defects and retard mental
abilities, and growth.   We do not know if toluene harms the
unborn child if the mother is exposed to low levels of toluene
during pregnancy.

How can families reduce the risk of exposure to
toluene?

� Use toluene-containing products in well-ventilated areas.

� When not in use, toluene-containing products should be
tightly covered to prevent evaporation into the air.

Is there a medical test to show whether I’ve been
exposed to toluene?

There are tests to measure the level of toluene or its
breakdown products in exhaled air, urine, and blood. To
determine if you have been exposed to toluene, your urine or
blood must be checked within 12 hours of exposure.  Several
other chemicals are also changed into the same breakdown
products as toluene, so some of these tests are not specific
for toluene.

Has the federal government made
recommendations to protect human health?

EPA has set a limit of 1 milligram per liter of drinking water (1
mg/L).

Discharges, releases, or spills of more than 1,000 pounds of
toluene must be reported to the National Response Center.

The Occupational Safety and Health Administration has set a
limit of 200 parts toluene per million of workplace air (200
ppm).

References

Agency for Toxic Substances and Disease Registry
(ATSDR).  2000.  Toxicological Profile for Toluene.  Atlanta,
GA: U.S. Department of Health and Human Services, Public
Health Service.



SUMMARY:  Exposure to xylene occurs in the workplace and when you use paint,
gasoline, paint thinners and other products that contain it. People who breathe
high levels may have dizziness, confusion, and a change in their sense of balance.
This substance has been found in at least 658 of the 1,430 National Priorities List
sites identified by the Environmental Protection Agency (EPA).

This fact sheet answers the most frequently asked health questions (FAQs) about xylene. For more information,

call the ATSDR Information Center at 1-888-422-8737.  This fact sheet is one in a series of summaries

about hazardous substances and their health effects.  It’s important you understand this information because

this substance may harm you.  The effects of exposure to any hazardous substance depend on the dose, the

duration, how you are exposed, personal traits and habits, and whether other chemicals are present.

What is xylene?

(Pronounced zº�l¶n)
Xylene is a colorless, sweet-smelling liquid that catches

on fire easily. It occurs naturally in petroleum and coal tar and
is formed during forest fires. You can smell xylene in air at
0.08–3.7 parts of xylene per million parts of air (ppm) and
begin to taste it in water at 0.53–1.8 ppm.

Chemical industries produce xylene from petroleum.  It’s
one of the top 30 chemicals produced in the United States in
terms of volume.

Xylene is used as a solvent and in the printing, rubber,
and leather industries. It is also used as a cleaning agent, a
thinner for paint, and in paints and varnishes. It is found in
small amounts in airplane fuel and gasoline.

What happens to xylene when it enters the
environment?
q Xylene has been found in waste sites and landfills when

discarded as used solvent, or in varnish, paint, or paint
thinners.

q It evaporates quickly from the soil and surface water into
the air.

Agency for Toxic Substances and Disease Registry ToxFAQs September 1996

XYLENE
CAS # 1330-20-7

q In the air, it is broken down by sunlight into other less
harmful chemicals.

q It is broken down by microorganisms in soil and water.

q Only a small amount of it builds up in fish, shellfish, plants,
and animals living in xylene-contaminated water.

How might I be exposed to xylene?
q Breathing xylene in workplace air or in automobile exhaust.

q Breathing contaminated air.

q Touching gasoline, paint, paint removers, varnish, shellac,
and rust preventatives that contain it.

q Breathing cigarette smoke that has small amounts of xylene
in it.

q Drinking contaminated water or breathing air near waste
sites and landfills that contain xylene.

q The amount of xylene in food is likely to be low.

How can xylene affect my health?

Xylene affects the brain. High levels from exposure for  short
periods (14 days or less) or long periods (more than 1 year) can
cause headaches, lack of muscle coordination, dizziness,
confusion, and changes in one’s sense of balance. Exposure of

U.S. DEPARTMENT OF HEALTH AND HUMAN SERVICES, Public Health Service
Agency for Toxic Substances and Disease Registry
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XYLENE
CAS # 1330-20-7

people to high levels of xylene for short periods can also cause
irritation of the skin, eyes, nose, and throat; difficulty in
breathing; problems with the lungs; delayed reaction time;
memory difficulties; stomach discomfort; and possibly changes
in the liver and kidneys. It can cause unconsciousness and
even death at very high levels.

Studies of unborn animals indicate that high concentra-
tions of xylene may cause increased numbers of deaths, and
delayed growth and development. In many instances, these
same concentrations also cause damage to the mothers. We do
not know if xylene harms the unborn child if the mother is
exposed to low levels of xylene during pregnancy.

How likely is xylene to cause cancer?

The International Agency for Research on Cancer (IARC)
has determined that xylene is not classifiable as to its carcino-
genicity in humans.

Human and animal studies have not shown xylene to be
carcinogenic, but these studies are not conclusive and do not
provide enough information to conclude that xylene does not
cause cancer.

Is there a medical test to show whether I’ve
been exposed to xylene?

Laboratory tests can detect xylene or its breakdown
products in exhaled air, blood, or urine. There is a high degree
of agreement between the levels of exposure to xylene and the
levels of xylene breakdown products in the urine. However, a
urine sample must be provided very soon after exposure ends
because xylene quickly leaves the body. These tests are not
routinely available at your doctor’s office.

Has the federal government made
recommendations to protect human health?

The EPA has set a limit of 10 ppm of xylene in drinking
water.

The EPA requires that spills or accidental releases of xylenes
into the environment of 1,000 pounds or more must be reported.

The Occupational Safety and Health Administration (OSHA)
has set a maximum level of 100 ppm xylene in workplace air for
an 8-hour workday, 40-hour workweek.

The National Institute for Occupational Safety and Health
(NIOSH) and the American Conference of Governmental Indus-
trial Hygienists (ACGIH) also recommend exposure limits of
100 ppm in workplace air.

NIOSH has recommended that 900 ppm of xylene be
considered immediately dangerous to life or health.  This is the
exposure level of a chemical that is likely to cause permanent
health problems or death.

Glossary
Evaporate:  To change from a liquid into a vapor or a gas.

Carcinogenic: Having the ability to cause cancer.

CAS: Chemical Abstracts Service.

ppm: Parts per million.

Solvent:  A liquid that can dissolve other substances.

References
Agency for Toxic Substances and Disease Registry (ATSDR).
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REPORT FORMS



WEEKLY SAFETY REPORT FORM

W eek Ending: Project Name/Number:

Report Date: Project Manager Name:

Summary of any violations of procedures occurring that week:

Summary of any job related injuries, illnesses, or near misses that week:

Summary of air monitoring data that week (include and sample analyses, action levels exceeded, and
actions taken):

Comments:

Name: Company:

Signature: Title:



INCIDENT REPORT FORM

Date of Report:

Injured: ______________________________________________________________________

Employer: ______________________________________________________________________

Site: _____________________________ Site Location: ________________________________

Report Prepared By: ________________________________ _____________________________
Signature Title

ACCIDENT/INCIDENT CATEGORY (check all that applies)

___Injury ___ Illness ___ Near Miss

__ Property Damage ___ Fire ___ Chemical Exposure

__ On-site Equipment ___ Motor Vehicle ___ Electrical

__ Mechanical ___ Spill ___ Other

DATE AND TIME OF ACCIDENT/INCIDENT: Narrative report of Accident/Incident: Identify: 1)
actions leading to or contributing to the accident/incident; 2) the accident/incident occurrence; and 3)
actions following the accident/incident.

WITNESS TO ACCIDENT/INCIDENT:

Name: Company:

Address: Address:

Phone No.: Phone No.:

Name: Company:

Address: Address:

Phone No.: Phone No.:



INJURED - ILL:

Name: __________________ SSN: ________________________________________

Address: __________________ Age: ________________________________________

Length of Service: __________________ Time on Present Job: __________________________

Time/Classification: __________________________________________________________________

SEVERITY OF INJURY OR ILLNESS:

____ Disabling ___ Non-disabling ___ Fatality

____ Medical Treatment ___ First Aid Only

ESTIMATED NUMBER OF DAYS AWAY FROM JOB: ____________________________

NATURE OF INJURY OR ILLNESS: ______________________________________________

CLASSIFICATION OF INJURY:

__ Abrasions _____ Dislocations ____ Punctures

__ Bites _____ Faint/Dizziness ____ Radiation Burns

__ Blisters _____ Fractures ____ Respiratory Allergy

__ Bruises _____ Frostbite ____ Sprains

__ Chemical Burns _____ Heat Burns ____ Toxic Resp. Exposure

__ Cold Exposure _____ Heat Exhaustion ____ Toxic Ingestion

__ Concussion _____ Heat Stroke ____ Dermal Allergy

__ Lacerations

Part of Body Affected: __________________________________________________________________

Degree of Disability: __________________________________________________________________

Date Medical Care was Received: ________________________________________________________

Where Medical Care was Received: _______________________________________________________

Address (if off-site): __________________________________________________________________

(If two or more injuries, record on separate sheets)



PROPERTY DAMAGE:

Description of Damage: ____________________________________________________________

Cost of Damage: $ ______________________________________________________

ACCIDENT/INCIDENT LOCATION: _______________________________________________

ACCIDENT/INCIDENT ANALYSIS: Causative agent most directly related to accident/incident
(Object, substance, material, machinery, equipment, conditions)

Was weather a factor?:__________________________________________________________________

Unsafe mechanical/physical/environmental condition at time of accident/incident (Be specific):

Personal factors (Attitude, knowledge or skill, reaction time, fatigue):

ON-SITE ACCIDENTS/INCIDENTS:

Level of personal protection equipment required in Site Safety Plan:

Modifications:

Was injured using required equipment?:

If not, how did actual equipment use differ from plan?:



ACTION TAKEN TO PREVENT RECURRENCE: (Be specific. What has or will be done? When will it
be done? Who is the responsible party to insure that the correction is made?

ACCIDENT/INCIDENT REPORT REVIEWED BY:

SSO Name Printed SSO Signature

OTHERS PARTICIPATING IN INVESTIGATION:

Signature Title

Signature Title

Signature Title

ACCIDENT/INCIDENT FOLLOW-UP: Date: _______________________________________

Outcome of accident/incident: _____________________________________________________

Physician’s recommendations: _____________________________________________________

Date injured returned to work: _______________________________________
Follow-up performed by:

Signature Title

ATTACH ANY ADDITIONAL INFORMATION TO THIS FORM
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EMERGENCY HAND SIGNALS



EMERGENCY SIGNALS

In most cases, field personnel will carry portable radios for communication. If this is the case, a
transmission that indicates an emergency will take priority over all other transmissions. All other site
radios will yield the frequency to the emergency transmissions.

Where radio communications is not available, the following air-horn and/or hand signals will be
used:

EMERGENCY HAND SIGNALS

OUT OF AIR, CAN’T BREATHE!

Hand gripping throat

LEAVE AREA IMMEDIATELY,
NO DEBATE!

(No Picture) Grip partner’s wrist or place both
hands around waist

NEED ASSISTANCE!

Hands on top of head

OKAY! – I’M ALL RIGHT!

- I UNDERSTAND!
Thumbs up

NO! - NEGATIVE!

Thumbs down



 

 

 AKRF Engineering, P.C. 

 440 Park Avenue South 

 7th Floor 

 New York, NY 10016 

 tel: 212 696-0670 

 fax: 212 213-3191 

 www.akrf.com 

 

AKRF Engineering, P.C. ● New York City ● Hudson Valley Region ● Long Island ● Baltimore / Washington Area ● New Jersey  

 

September 22, 2016 
 
Nigel N. Crawford, P.E. 
Project Manager 
New York State Department of Environmental Conservation 
Division of Environmental Remediation – Region 2 
47-40 21st Street 
Long Island City, NY 11101 
 
Re: Ballpark at St. George Station – NYSDEC Site #V00228 
 NY Wheel Construction Health and Safety Plan (CHASP) Addendum 

 

Dear Mr. Crawford: 

This letter addresses contingency procedures associated with the proposed combustible gas monitoring 
system for the New York Wheel portion (the “Site”) of the Ballpark at St. George Station Site. In 
accordance with the Site Management Plan (SMP) (AKRF, February 2015), this combustible gas 
monitoring system will be installed in the Terminal Building, and an enclosed portion of the Garage 
building, as detailed in the Combustible Gas Monitoring System Operations and Maintenance (O&M) 
Plan (AKRF, September 2016). Contingency procedures in the event that the system detects methane are 
outlined below.  

Inspections and Notifications 

As required by the SMP, comprehensive site-wide inspections, including inspections of the combustible 
gas monitoring system, will be conducted annually, regardless of the frequency of the Periodic Review 
Report.  The inspections will determine and document whether Engineering Controls, including the 
combustible gas monitoring system, continue to perform as designed; whether these controls continue to 
be protective of human health and the environment; and whether these controls comply with the 
requirements of the SMP and the deed restriction. 

In case of an emergency such as a natural disaster with the potential to affect the Site buildings’ vapor 
control measures (e.g., vapor barrier, SSDS and/or combustible gas monitoring system), or an unforeseen 
failure of any of the system components, an inspection of the combustible gas monitoring system will be 
conducted within 5 days of the event to verify its effectiveness.  Notification of any such emergencies and 
any response actions will be made to NYSDEC as required by the SMP.   

Contingency Plan 

Emergency Telephone Numbers 

In the event of any environmentally-related situation or unplanned occurrence requiring 
assistance, the Owner(s) or Owner’s representative(s) should contact the appropriate party from 
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the following contact list.  For emergencies, appropriate emergency response personnel should be 
contacted.  Prompt contact should also be made to the New York Wheel building manager and 
environmental consultant.  These emergency contact lists must be maintained in an easily 
accessible location at the Site.  

Table 1 
Site Contact Numbers 

Medical, Fire, and Police 911 
Nigel N. Crawford, P.E. – NYSDEC Project Manager 718-482-7778 
Tracey Bell, Assistant Vice President – NYC Economic Development 
Corporation (NYCEDC, Site Owner)  

212-312-3752 

New York Wheel Environmental Consultant - TBD TBD 
New York Wheel Site Building Manager - TBD TBD 

 Note: Contact numbers subject to change and should be updated as necessary 

Response Procedures 

As appropriate, the fire department and other emergency response groups will be notified 
immediately by telephone of the emergency.  The emergency telephone number list is in Table 1.  
The list will also be posted prominently at the Site and made readily available to all personnel at 
all times. 

In the event that an emergency (e.g., an alarm indicating elevated methane concentrations) 
develops at the Site, the procedures delineated herein are to be immediately followed.  

Evacuation Procedures 

 The building manager will initiate evacuation procedures as noted below. 

 If one methane detector unit indicates a methane concentration above 20% of the LEL, and the 
concentration cannot be lowered by ventilation, the building manager will initiate evacuation 
as needed.  The reserve sensor unit stored on-site will be temporarily installed in the affected 
area (e.g., via plugging into an available outlet) to verify the reading and control for sensor 
malfunction/false alarms.  If the reserve sensor does not confirm elevated readings, the 
affected sensor should be assessed for malfunction per Section 3.2.1.4 of the O&M Plan.  

 If two or more detectors simultaneously indicate methane concentrations above 20% of the 
LEL, and the concentrations cannot be lowered by ventilation, the entire building should be 
evacuated. 

 As appropriate, the fire department and other emergency response groups will be notified 
immediately of the emergency by dialing 911. 

 All personnel and visitors in the affected area should evacuate and meet in a designated 
outdoor location. 

 All personnel suspected to be in or near the affected area should be accounted for and the 
whereabouts of missing persons determined immediately. 

 The building manager will then give further instruction. 

Procedures Implemented in the Event of a Major Fire, Explosion, or Emergency 

 Notify the paramedics and/or fire department (dial 911); 

 Signal the evacuation procedure previously outlined and implement the entire procedure; 

 Isolate the area; 

 Stay upwind of any fire; 

 Keep the area surrounding the problem source clear after the incident occurs; and 
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 Complete accident report and distribute to appropriate personnel. 

This letter is intended to be an addendum to the New York Wheel CHASP, included as Appendix E of the 
SMP. Please confirm that the above is acceptable.  

 

Sincerely, 
AKRF, Inc.  
 
 

  

Marcus Simons  
Senior Vice President 

  
 
 

M:\AKRF Project Files\11568 - NY Wheel\Construction Oversight\Combustible Monitoring\Combustible Monitoring O&M\V00228 Wheel_CHASP Addendum rev 
092216.doc  

cc: Asya Bychkov, Robert Caravella, Michelle Lapin / AKRF  
 Jane O’Connell / NYSDEC 
 Stephanie Selmer / NYSDOH 
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1.0 INTRODUCTION

This Quality Assurance Project Plan (QAPP) describes the protocols and procedures that will be followed
during implementation of the November 2014 Site Management Plan (SMP) at the St. George Stadium
Site (the Site), also referred to as New York State Department of Environmental Conservation
(NYSDEC) Voluntary Cleanup Agreement (VCA) Site V-00228. The legal definition of the Site is
Staten Island Tax Block 2, parts of Lot 20, excluding the Metropolitan Transportation Authority (MTA)
right-of-way. The objective of the QAPP is to provide for Quality Assurance (QA) and maintain Quality
Control (QC) of remedial activities conducted. Adherence to the QAPP will ensure that defensible data
will be obtained during the investigation and remediation.

2.0 PROJECT TEAM

The project team will be drawn from AKRF professional and technical personnel and AKRF’s
subcontractors (for the New York Wheel site / North Site 1) and URS professional and technical
personnel and URS’s subcontractors (for the Empire Outlets site / South Site 2). All AKRF and URS
field personnel will have completed a 40-hour training course and updated 8-hour refresher course that
meet the Occupational Safety and Health Administration (OSHA) requirements of 29 CFR Part 1910.
The following sections describe the key project personnel and their responsibilities.

2.1 PROJECT DIRECTOR

The project director will be responsible for the general oversight of all aspects of the project,
including scheduling, budgeting, data management and decision-making regarding the field
program. The project director will communicate regularly with all members of the AKRF project
team and NYSDEC, and ensure a smooth flow of information between involved parties. Marcus
Simons of AKRF will serve as the project director for the North Site 1 construction. Mr. Robert
Wolff of URS will serve as the project director for South Site 2 construction. Mr. Simons’s and
Mr. Wolff’s resumes are included in Attachment A.

2.2 PROJECT MANAGER

The project manager will be responsible for directing and coordinating all elements of the SMP.
The project manager will prepare reports and participate in meetings with St. George Outlet
Development LLC, The New York Wheel LLC, the New York City Economic Development
Corporation (EDC), and/or the NYSDEC. Asya Bychkov of AKRF will serve as the project
manager for the North Site 1 construction. Mr. Robert Wolff of URS will serve as the project
manager for South Site 2 construction. Ms. Bychkov’s and Mr. Wolff’s resumes are included in
Attachment A.

2.3 FIELD TEAM LEADER

The field team leader(s) will be responsible for supervising the daily sampling and health and
safety activities in the field and will ensure adherence to the work plan and HASP. The field
team leader will report to the Project Manager on a regular basis regarding daily progress and any
deviations from the work plan. The field team leader will be a qualified, responsible person, able
to act professionally and promptly during soil disturbing activities. Michael Angelo of URS will
serve as the field team leader for South Site 2 construction. Mr. Angelo’s resume is included in
Attachment A. The name of the AKRF field team leader will be provided to NYSDEC prior to
the start of soil disturbance.
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2.4 PROJECT QUALITY ASSURANCE/QUALITY CONTROL OFFICER

The Quality Assurance/Quality Control (QA/QC) Officer will be responsible for adherence to the
QAPP. She will review the procedures with all personnel prior to commencing any fieldwork to
assess implementation of the procedures. Marc Godick of AKRF will serve as the QA/QC officer
for the North Site 1 construction. Cary Friedman of URS will serve as the QA/QC officer for
South Site 2 construction. Mr. Godick’s and Ms. Friedman’s resumes are included in Attachment
A.

2.5 LABORATORY QUALITY ASSURANCE/QUALITY CONTROL OFFICER

The laboratory QA/QC officer will be responsible for quality control procedures and checks in
the laboratory and ensuring adherence to laboratory protocols, and will track the movement of
samples from the time they are checked in at the laboratory to the time that analytical results are
issued. She will conduct a final check on the analytical calculations and sign off on the
laboratory reports. The laboratory QA/QC officer for the North Site 1 construction will be James
Todaro of Alpha Analytical Laboratories of Westborough, Massachusetts. The name of the the
laboratory QA/QC officer for the South Site 2 construction will be provided to NYSDEC prior to
the start of soil disturbance.

3.0 STANDARD OPERATING PROCEDURES

The following sections describe the standard operating procedures (SOPs) for the remedial activities
included in the SMP. During these operations, safety monitoring will be performed as described in the
project Health and Safety Plan (HASP) and all field personnel will wear appropriate personal protective
equipment.

3.1 SOIL SAMPLING

Soil sampling will be conducted as necessary in the event that contamination is discovered at the
Site during construction excavation, and when the Contingency Plan described in AKRF’s July
2014 SMP is implemented. Soil sampling would be conducted to insure the complete removal of
contaminated soil and would be executed in consultation with the NYSDEC. Soil may also be
sampled for waste characterization for off-site disposal. Any soil intended for off-site disposal
will be tested in accordance with the requirements of the intended receiving facility and in
accordance with the SMP.

The soil samples designated for analysis will be collected into laboratory-supplied containers,
sealed and labeled, and placed in an ice-filled cooler. The samples will be analyzed in a New
York State Department of Health Environmental Laboratory Approval Program (NYSDOH-
ELAP) laboratory that is certified in the appropriate categories, in accordance with NYSDEC
requirements. Any sampling equipment will be decontaminated in accordance with Section 3.4
of this QAPP.

3.2 GROUNDWATER MONITORING WELL INSTALLATION AND DEVELOPMENT

Six two-inch diameter groundwater monitoring wells (MW-8, MW-9, MW-10, MW-14, and
MW-15) remain in an area of residual petroleum contamination in the western portion of the Site,
as shown on Figure 6 of the SMP. All other historical groundwater monitoring wells have been
decommissioned. In the event that new wells are installed or the existing wells need to be
decommissioned and replaced, the new or replacement wells will be screened across the water
table and constructed with two-inch diameter PVC. The road box will be sealed with a concrete
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collar to prevent water run-off into the well. The well will be completed according to the
following procedure:

• Install No. 2 sand filter pack around the well screen to a depth of one to two feet above the
top of the screen.

• Install a bentonite seal to a depth of one to two feet above the filter pack.

• Backfill the remainder of the annular space using a bentonite-cement grout.

• Cut the exterior casing below grade surface.

• Complete the well with a locking cap and flush-to-grade manhole (road box) set in concrete.
Seal the road box with a concrete collar to prevent water run-off into the well.

• Decontaminate the augers prior to and following installation of each well as described in
Section 3.4 of this QAPP.

• Document well installation data (location, depth, construction details, water level
measurements) in the field logbook or on field data sheets.

• Following well installation, the wells will be developed according to the following procedure:

1. Measure the depth to water using an oil/water interface probe and the total depth of
the well using a weighted tape. Use these measurements to calculate the length of the
water column. Calculate the volume of water in the well using 0.163 volumes per
foot of water column (gallons) as the conversion factors for a 2-inch diameter well.

2. For the first five minutes of well development, develop the well using a submersible
pump and re-circulate the water back into the well to create maximum agitation. This
method is intended to remove fines from the sand pack, the adjacent formation and
from the well.

3. After the first five minutes of well development, develop the well using a
submersible pump and discharge the water to five-gallon buckets. Transfer water
from the buckets to 55-gallon drums designated for well development water.

4. During development, collect periodic samples and analyze for turbidity and water
quality indicators (pH, temperature, dissolved oxygen, reduction-oxidation potential,
and specific conductivity) with measurements collected approximately every five
minutes.

5. Continue developing the well until turbidity is less than 50 nephelometric turbidity
units (NTUs) for three successive readings and until water quality indicators have
stabilized to within 10% for pH, temperature and specific conductivity for three
successive readings, or until three well volumes have been purged from the well.

6. Document the volume of water removed and any other observations made during
well development in the field logbook or on field data sheets.

7. Decontaminate the equipment prior to and following development at each well
location as described in Section 3.4 of this QAPP. All well development water,
decontamination, and purge water will be containerized in 55-gallon drums and
handled as described in Section 3.5 of this QAPP.

Monitoring wells will not be sampled until at least two weeks following initial development.
Prior to collecting any samples, each well will be screened for the presence of VOCs using a
photoionization detector (PID) after removing the well cap. The depth to groundwater will then
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be measured in the wells using an electronic oil/water interface probe attached to a measuring
tape accurate to 0.01 feet. The water level data, well diameter and depth will be used to calculate
the volume of water in each well. Any floating or sinking free-phase product will be documented,
if present. The wells that do not contain free-phase product will then be purged using low-flow
purging techniques and sampled as described in Section 4.2.

3.3 DECONTAMINATION OF SAMPLING EQUIPMENT

All sampling equipment (augers, drilling rods, split spoon samplers, probe rods and pumps, etc.)
will be either dedicated or decontaminated between sampling locations. The decontamination
procedure will be as follows:

1. Scrub using tap water/Simple Green® mixture and bristle brush.

2. Rinse with tap water.

3. Scrub again with tap water/ Simple Green® and bristle brush.

4. Rinse with tap water.

5. Rinse with distilled water.

6. Air-dry the equipment, if possible.

Decontamination will be conducted on plastic sheeting (or equivalent) that is bermed to prevent
discharge to the ground.

3.4 MANAGEMENT OF INVESTIGATION DERIVED WASTE

Any investigation-derived waste (IDW) (i.e., development water or purge water if groundwater
sampling is conducted) will be containerized in DOT-approved 55-gallon drums stored in a
secured location on concrete within the fenced property boundary. The drums will be sealed at
the end of each work day and labeled with the date, the well or boring number(s), the type of
waste and the name of an AKRF point-of-contact. All IDW will be disposed of or treated
according to applicable local, state and federal regulations.

4.0 SAMPLING AND LABORATORY PROCEDURES

4.1 SOIL SAMPLING

Depending upon conditions encountered during construction and monitoring of the Sites, soil
sampling may be required. Soil sampling will be conducted according to the following
procedures:

• Characterize the sample according to the modified Burmister soil classification system.

• For VOC samples (collected in EnCore samplers), select a sampling location, collect three
aliquots of soil from this location using the EnCore samplers, and place in a chilled cooler for
delivery to the laboratory for analysis.

• For non-VOC samples, collect an aliquot of soil from each sampling location and place in
labeled glass jars. The jars should be labeled with the soil boring number and the depth the
sample was collected. Place the jars in a chilled cooler to await selection of samples for
laboratory analysis.

• For non-VOC samples, after selecting which samples will be analyzed in the laboratory, fill
the required laboratory-supplied sample jars with the soil from the selected sampling location
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or labeled sealable plastic bags. Seal and label the sample jars as described in Section 4.5 of
this QAPP and place in an ice-filled cooler.

• Decontaminate any soil sampling equipment between sample locations as described in
Section 3.4 of this QAPP.

• Record boring number, sample depth and sample observations (evidence of contamination,
PID readings, soil classification) in field log book and boring log data sheet, if applicable.

4.2 MONITORING WELL SAMPLING

All historical groundwater monitoring wells have been decommissioned. In the event that new
wells are installed and sampled, groundwater samples will be collected using low flow sampling
techniques, as described in U.S. EPA’s Ground-Water Sampling Guidelines for Superfund and
RCRA Project Managers [EPA 542-S-02-001, May 2002]. No new wells will be sampled before
they are allowed to stabilize for at least two weeks. Sampling will be conducted according to the
following procedure:

• Prepare the sampling area by placing plastic sheeting over the well. Cut a hole in the
sheeting to provide access to the well cover.

• Slowly remove the locking cap and immediately measure the vapor concentrations in the well
with a PID calibrated to the manufacturer’s specifications.

• Measure the depth to water and total well depth, and check for the presence of floating non-
aqueous phase liquid (NAPL) using an oil/water interface probe. Measure the thickness of
NAPL, if any, and record in field book and well log. If NAPL is present, collect a sample
using a disposable plastic weighted bailer or similar collection device. Groundwater samples
will not be collected from wells containing measurable NAPL; however, we will collect a
sample of the product for fingerprint analysis.

• Use the water level and total well depth measurements to calculate the length of the mid-point
of the water column within the screened interval. For example, for a well where the total
depth is 20 feet, screened interval is 10 to 20 feet, and depth to water is 14 feet, the mid-point
of the water column within the screened interval would be 17 feet.

• Connect dedicated tubing to either a submersible or bladder pump and lower the pump such
that the intake of the pump is set at the mid-point of the water column within the screened
interval of the well. Connect the discharge end of the tubing to the flow-through cell of a
multi-parameter meter. Connect tubing to the output of the cell and place the discharge end
of the tubing in a five-gallon bucket.

• Activate the pump at the lowest flow rate setting of the pump.

• Measure the depth to water within the well. The pump flow rate may be increased such that
the water level measurements do not change by more than 0.3 feet as compared to the initial
static reading. The well-purging rate should be adjusted so as to produce a smooth, constant
(laminar) flow rate and so as not to produce excessive turbulence in the well. The expected
targeted purge rate will be approximately 0.5 liters and will be no greater than 3.8
liters/minute.

• Transfer discharged water from the 5-gallon buckets to 55-gallon drums designated for well-
purge water.
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• During purging, collect periodic samples and analyze for water quality indicators (e.g.,
turbidity, pH, temperature, dissolved oxygen, reduction-oxidation potential, and specific
conductivity) with measurements collected approximately every five minutes.

• Continue purging the well until turbidity is less than 50 NTU and water quality indicators
have stabilized to the extent practicable. The criteria for stabilization will be three successive
readings for the following parameters and criteria:

Table 1
Stabilization Criteria

Parameter Stabilization Criteria

PH +/- 0.1 pH units

Specific Conductance +/- 3% mS/cm

ORP/Eh +/- 10mV

Turbidity <50 NTU

Dissolved Oxygen +/- 0.3 mg/l

Notes: mS/cm = millisievert per centimeter
mV = millivolts
NTU = nephelometric turbidity units
mg/l = milligrams per liter

• If the water quality parameters do not stabilize and/or turbidity is greater than 50 NTU within
two hours, purging may be discontinued. Efforts to stabilize the water quality for the well
must be recorded in the field book, and samples may then be collected as described herein.

• After purging, disconnect the tubing to the inlet of the flow-through cell. Collect
groundwater samples directly from the discharge end of the tubing and place into the required
sample containers as described in Section 4.3 of this QAPP. Label the containers as
described in Section 4.5 of this QAPP and place in a chilled cooler.

• Collect one final field sample and analyze for turbidity and water quality parameters (pH,
temperature, dissolved oxygen, reduction-oxidation potential, and specific conductivity).

• Once sampling is complete, remove the pump and tubing from the well. Disconnect the
tubing and place it back in the well for reuse during the next sampling event. Dispose of the
sample filter in a 55-gallon drum designated for disposable sampling materials and PPE. The
purge water will be managed as described in Section 3.5 of this QAPP.

• Decontaminate the pump, oil/water interface probe, and flow-through cell, as described in
Section 3.4 of this QAPP.

• Record all measurements (depth to water, depth to NAPL, water quality parameters,
turbidity), calculations (well volume) and observations in the project logbook and field data
sheet, if applicable.

Groundwater samples will be placed directly into laboratory-supplied sample bottles.

4.3 LABORATORY METHODS

Table 2 summarizes the laboratory methods that will be used, and could potentially be used, to
analyze field samples and the sample container type, preservation, and applicable holding times.
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Table 2
Laboratory Analytical Methods for Analysis Groups*

Matrix Analysis EPA Method Bottle Type Preservative Hold Time

Soil

TCL VOCs 8260C EnCore sampler 4 oC 2 days

TCL SVOCs 8270D Glass 4 oz. Jar 4 oC
7 days pre-extraction /
40 days post-extraction

TCL Metals 6010C and 7471B (mercury) Glass 4 oz. Jar 4 oC 180 days / Hg 28 days

Pesticides 8081B Glass 4 oz. Jar 4 oC
7 days pre-extraction /
40 days post-extraction

PCBs 8082A Glass 4 oz. Jar 4 oC
7 days pre-extraction /
40 days post-extraction

Groundwater

TCL VOCs 8260C 40 mL glass vial, septa top 4 oC, HCL 14 days

TCL SVOCs 8270D Glass 1L Bottle - TFE cap 4 oC
7 days pre-extraction /
40 days post-extraction

TCL Metals
(total and
dissolved)

6010C and 7472 (for mercury) Plastic 500 ml Bottle 4 oC 180 days/ Hg 28 days

Pesticides 8081B Glass 1L Bottle – TFE cap 4 oC
7 days pre-extraction /
40 days post-extraction

PCBs 8082A Glass 1L Bottle – TFE cap 4 oC
7 days pre-extraction /
40 days post-extraction

*Sampling shall include MS, MSD, Duplicate, FB and TB samples as detailed in Section 4.4

4.4 QUALITY CONTROL SAMPLING

Laboratory analysis of any soil or groundwater samples will include Matrix Spike Samples (MS)
and Matrix Spike Sample Duplicates (MSD) at a frequency of one set of MS/MSD per 20
samples. In addition to the laboratory analysis of any soil and groundwater samples, additional
analysis will be included for quality control measures. These samples will include field blanks
(FB) and trip blanks (TB) at a frequency of one sample per 20 field samples collected, as well as
co-located duplicate samples (at a frequency of 10%, with a duplicate selected for every tenth
sample). The field blanks will be analyzed for all target analytes selected, which would be in
consultation with the NYSDEC. The trip blanks will be analyzed for VOCs only.

4.5 DATA DELIVERABLES

The results of laboratory analyses will be provided in New York State Analytical Services
Protocol (ASP) – Category B format. Electronic data will be provided to NYSDEC in a format
compatible with EQuIS.

4.6 DATA USABILITY SUMMARY REPORTING

The data deliverables will be assessed by a third-party validator, who will prepare Data Usability
Summary Reports (DUSRs) in accordance with DER-10 Appendix 2B. The DUSRs will provide
a thorough evaluation of the analytical data to determine whether or not the data, as presented,
meets criteria for data quality and use.

The third-party validator for the North Site 1 construction will be Lori Beyer of L.A.B. Validation
Corp. of East Northport, New York. The name of the third-party validator for the South Site 2
construction will be provided to NYSDEC prior to the start of soil disturbance. Ms. Beyer’s
resume is included in Attachment A.
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4.7 SAMPLE HANDLING

4.7.1 Sample Identification

All samples will be consistently identified in all field documentation, chain-of-custody
documents and laboratory reports using an alpha-numeric code. Groundwater samples
will be identified by the monitoring well number (if applicable) or boring number, and
soil samples will be identified with the sample depth interval (in parenthesis). Soil
samples will be labeled with the depth interval and its location carefully measured and
logged in the field book. Trip blanks and field blanks will be identified with “TB” and
“FB”, respectively.

Table 3 provides examples of the sampling identification scheme.

Table 3
Examples of Sample Names

Sample Description Sample Designation

Soil sample collected from 5 to 7 feet in an excavation SS-1 (5-7)

Groundwater sample collected from monitoring well MW-2 MW-2

Field Blank sample for groundwater sampling FB/GW-1

4.7.2 Sample Labeling and Shipping

All sample containers will be provided with labels containing the following information:

• Project identification

• Sample identification

• Date and time of collection

• Analysis(es) to be performed

• Sampler’s initials

Once samples are collected and labeled, they will be placed in chilled coolers and stored
in a cool area away from direct sunlight to await shipment to the laboratory. All samples
will be shipped to the laboratory twice per week. At the start and end of each workday,
field personnel will add ice to the coolers as needed.

The samples will be prepared for shipment by placing each sample in a sealable plastic
bag, then wrapping each container in bubble wrap to prevent breakage, adding freezer
packs and/or fresh ice in sealable plastic bags and the chain-of-custody (COC) form.
Samples will be shipped overnight (e.g., Federal Express) or transported by a laboratory
courier. All coolers shipped to the laboratory will be sealed with mailing tape and a COC
seal to ensure that the coolers remain sealed during delivery.

4.7.3 Sample Custody

Field personnel will be responsible for maintaining the sample coolers in a secured
location until they are picked up and/or sent to the laboratory. The record of possession
of samples from the time they are obtained in the field to the time they are delivered to
the laboratory or shipped off-site will be documented on chain-of-custody (COC) forms.
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The COC forms will contain the following information: project name; names of sampling
personnel; sample number; date and time of collection and matrix; and signatures of
individuals involved in sample transfer, and the dates and times of transfers. Laboratory
personnel will note the condition of the custody seal and sample containers at sample
check-in.

4.8 FIELD INSTRUMENTATION

Field personnel will be trained in the proper operation of all field instruments at the start of the
field program. Instruction manuals for the equipment will be on file at the site for referencing
proper operation, maintenance and calibration procedures. The equipment will be calibrated
according to manufacturer specifications at the start of each day of fieldwork, if applicable. If an
instrument fails calibration, the project manager or QA/QC officer will be contacted immediately
to obtain a replacement instrument. A calibration log will be maintained to record the date of
each calibration, any failure to calibrate and corrective actions taken. The PID will be calibrated
each day using 100 parts per million (ppm) isobutylene standard gas.
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Michael A. Angelo
Junior Geologist

Overview

Mr. Angelo has over a years’ experience in the environmental field, 4
months with URS. Mr. Angelo has significant experience with
groundwater (low flow) sampling. Also, he has experience stream gauging
which includes stream velocity and flow measurements and outfall/stream
sampling. Mr. Angelo has experience with UST oversight removal.
Additionally, he has performed numerous soil sampling events.

Project Specific Experience

DOT New City, NY- 2013
Directed contractor for UST removal and screened/sampled soil.

Private Client Westchester County, NY- 2013-2014
Performed stream gauging for numerous branches of the Bronx
River recording velocity and flow rates. Sampled outfalls from
numerous tributaries ensure there wasn’t any contamination mixing
into the stream water.

Private Client Long Island, NY-2013
Performed groundwater (low flow) sampling, testing for dissolved
metals and VOC’s.

28th Street CAMP Long Island City, NY-2014
Performed real-time air monitoring for all ground invasive activities.
Particulate levels were recorded during excavation and soil removal.
Daily reports were typed up and recorded data was put into an excel
spreadsheet.

Areas of Expertise
Environmental
Geology
Phase I and Phase II Site Assessments

Years of Experience
With URS: 2 Months
With Other Firms: 1 Year

Education

2013/ Bachelor of Science/Geology/
State University of New York/
Cortland

Registration/Certification

40-Hour HAZWOPER certified

OSHA 10-Hour Construction





ASYA BYCHKOV, P.E.

PROJECT MANAGER

Asya Bychkov is a Senior Professional with AKRF. Her area of expertise includes conducting Phase I
Environmental Site Assessments (ESAs), Phase II Subsurface Investigations and hazardous materials assessments
for EASs and EISs; remediation planning and oversight; and developing Remedial Action Plans, Health and Safety
Plans, Storm Water Pollution Prevention Plans and Erosion and Sedimentation Control plans. Additionally, she is
a New York State Certified Asbestos Inspector and a New York State Certified Erosion and Sediment Control
Qualified Inspector.

Ms. Bychkov is a graduate of Cornell University, and holds an Engineering Degree in Biological and
Environmental Engineering. Prior to coming to AKRF, she worked as an Environmental Engineer at Illing
Engineering Services, with responsibilities at various sites in the Catskill Mountains, NY.

BACKGROUND

E ducation

B.Eng., Biological and Environmental Engineering, Cornell University, 2006

L icenses/C ertifications

New York State Licensed Professional Engineer, 2013

40-Hour Hazardous Waste Operations and Emergency Response and Annual Refresher Training, 2006 to present

New York State Certified Asbestos Inspector

Y earsof E x perience

Year started in company: 2006

Year started in industry: 2006

RELEVANT EXPERIENCE

V ariousP haseIE SA sandP haseIISubsurfaceInvestigations

Ms. Bychkov has conducted with Phase I Environmental Site Assessments (ESAs) at various locations throughout
New York City for development or rezoning projects, including various New York University and New York
University Langone Medical Center sites, various locations in downtown Manhattan for the Lower Manhattan
Development Corporation, various properties in the Manhattanville area of Manhattan for the proposed Columbia
University expansion, Whitney Museum Brownstones for Sive, Paget and Riesel, P.C., 47 Grand Street in
Manhattan, NY for KANO Properties, and 501 Industry Road in Staten Island, NY for New York City Transit.

Additionally, Ms. Bychkov has conducted Phase II Subsurface Investigations, including soil, groundwater, sub-slab
soil vapor and/or interior air sampling, at various locations in New York City and nearby areas, including Riverside
Center in Manhattan for Extell Development Company, the future Transmitter Park in the Greenpoint area of
Brooklyn for the New York City Economic Development Corporation, Whitney Museum Brownstones for Sive,
Paget and Riesel, P.C., Columbia University – Baker Field for Columbia University, Pearl Street Playground in
downtown Manhattan for the Lower Manhattan Development Corporation, 511 West 21st Street in Manhattan for
J Hotels, and the E.F. Barrett Power Station in Island Park, NY for the Long Island Power Authority.

E .F.B arrett P owerStation P haseIISubsurfaceInvestigation,IslandP ark,N Y
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Ms. Bychkov assisted with a Phase II Subsurface Investigation of this site as part of AKRF’s effort to assist the
Long Island Power Authority with a proposed expansion of the power station. The Phase II involved collection of
soil and groundwater samples in locations with numerous buried utilities using hand augers and a Geoprobe drill
rig.

N ew Y ork C itySchool C onstruction A uthority(SC A ),E nvironmental C onsulting H azardousM aterials
Services

AKRF has undertaken various assignments under two consecutive hazardous materials on-call contract, including
environmental assessment, remedial design, and plumbing disinfection consulting tasks. For potential new school
sites, assignments include initial due diligence, Phase I environmental site assessments (ESAs) and multi-media
subsurface investigation of soil, groundwater, and soil vapor to determine the suitability of a site for development
as a school, likely remediation requirements, and associated costs. For sites undergoing design and development,
assignments include preparation of remediation plans, design of sub-slab depressurization systems (SSDS) and
contract specifications, and construction oversight. The work has also included conducting Phase I ESAs and
indoor air quality testing, preparation of specifications, supervision of storage tank removals, and investigation and
remediation of spills for existing schools. Due to the sensitivity of school sites, work under this contract is often
conducted on short notice and during non-school hours. Ms. Bychkov has conducted Phase I ESAs and indoor air
quality testing as part of this contract.

Remediation D esign andO versight

Ms. Bychkov has assisted with preparing Remediation Action Plans and/or remediation cost estimates for projects
at various locations in New York City, such as 58 Washington Square South for New York University, Columbia
University – Baker Field for Columbia University, 2341-2357 Adam Clayton Powell Boulevard in Manhattan for
Abyssinian Development Corporation, several sites in Long Island City for Heatherwood Rental Communities, the
250 East 138th Street site in the Bronx for Signature Urban Properties, Riverside Center for Extell Development
Company, and the East River Esplanade and Piers site for the Lower Manhattan Development Corporation.

N Y U L angoneM edicalC enter,N ew Y ork,N Y

Ms. Bychkov conducted Phase I ESAs for the Kimmel Pavilion, Energy Building and Science Building sites, and
subsequently prepared Sampling Protocols, Remedial Investigation Reports and Remedial Action Plans for the
Kimmel Pavilion and Science Building sites, and a Remedial Closure Report for the Energy Building site. These
developments are subject to OER oversight under a Restrictive Declaration, and have entered the New York City
Voluntary Cleanup Program.

W est 125thStreet Streetscape,N ew Y ork,N Y

Under the New York City Economics Development Corporation (EDC) Toxics Retainer Contract, Ms. Bychkov
prepared a Phase I ESA for the 125th Street Streetscape project. Based on the findings of the Phase I ESA, Ms.
Bychkov prepared a Remedial Action Plan (RAP) and Construction Health and Safety Plan (CHASP) outlining
measures to protect workers, the public and the environment during the proposed construction, and assisted EDC
with preparing construction specifications relating to soil handling/disposal and soil disposal bid documents.

TF C ornerstone--606W est 57thStreet,N ew York,N Y

AKRF has been retained by TF Cornerstone to provide environmental services for the proposed redevelopment of
a portion of the block bounded by Eleventh and Twelfth Avenues and West 56th and 57th Streets. The proposed
actions include a zoning map amendment, zoning text amendments, a special permit, and an authorization to
facilitate development of approximately 1.2 million square feet of residential and retail space. AKRF is currently
preparing an Environmental Impact Statement (EIS) for the New York City Department of City Planning (DCP)
to analyze the effects of the proposed actions and development of the proposed building. The EIS will address the
full range of environmental impacts associated with the proposed development. As part of the project’s review,
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AKRF also prepared documents and graphics submitted to DCP under its Blue Print program, a pre-application
process that presents basic project information to DCP and clarifies major issues prior to the filing of a land use-
or zoning-related application. The process is intended to standardize the pre-application process and expedite
DCP’s overall project review. Ms. Bychkov prepared a Phase I ESA for the development site in 2009, assisted in
the delineation and remediation of an active fuel oil spill at the site, and prepared an updated Phase I ESA in 2012.



Cary Friedman
Senior Geologist

Ms. Friedman is an environmental geologist with a variety of environmental
project field experience with both assessment and remedial activities. Ms.
Friedman has significant experience with field investigations at manufactured
natural gas sites (MGP). Ms. Friedman also has experience with groundwater
remedial system operation and maintenance involving air sparge and soil
vapor extraction systems. Ms. Friedman has also overseen UST closure
activities, contaminated soil remedial excavation and management and the
field implementation of in-situ chemical oxidation techniques for the
treatment of soil and ground water at dry cleaner sites Also, she has
performed groundwater sampling and monitoring; vibra-core sediment field
sampling; groundwater and soil sample collection with direct push sampling
equipment (Geoprobe) as well as auger and air rotary drilling. Additionally,
Ms. Friedman has experience with drilling of production or municipal well
drilling in upstate New York. Ms. Friedman is also knowledgeable about the
NYSDEC Brownfields and Voluntary Cleanup Programs.

Project Specific Experience

Continental Airlines – Principal Field Geologist conducting Site
Investigation of AOCs to obtain NFA letter from NJDEP.
Responsibilities included drilling oversight and soil sampling, well
installation and sampling, data tabulation, and report writing.

New York State Department of Environmental Conservation –
Participated in ongoing groundwater plume delineation and assessment
activities at three sites (Manhattan, Brooklyn-Greenpoint, and Queens).
Activities included well drilling, installation, development, and soil and
groundwater sampling. Other experience includes soil boring and MIPs
boring oversight, logging, and sampling, soil gas point installation and
sampling, and indoor vapor intrusion installation and sampling per the
NYSDOH SVI Guidance.

National Grid (formerly Keyspan) – Participated in site remedial
investigation activities including ongoing well drilling, installation, and
sampling as well as soil boring installation, Community air monitoring
program field implementation(CAMP) at both MGP and NYSDEC
Brownsfield Cleanup Program sites, logging and sampling. Developed
manual DNAPL product recovery procedures utilized in the field.

NYCEDC Hunts Point (MGP) – Lead or participated in the
investigation and remediation of more than 7 individual parcels on site of
former MGP plant. Work involved investigative drilling and excavating,
including classification of soils. Waste and contaminated soil removal and
disposal, well installation and sampling, soil gas point installation and
sampling, remedial system operation and maintenance, UST removal, air
monitoring, and waterfront demolition and rehabilitation. 2004-2007

Minute Man Cleaners- NYSDEC Brownsfield Clean-up Program
(BCP) Site – Participated in ongoing soil and groundwater remediation

Areas of Expertise
Phase I and Phase II Site Assessments
Multi-media Environmental Sampling
Remedial System Operation and
Maintenance
Manufactured Gas Plant Site Assessments
and Remediation
Remediation Oversight and Management

Years of Experience

With URS: 5 Years
With Other Firms: 5 Years

Education

AS/Math and Science/Orange County
Community College/2001
BS/Geology/SUNY New Paltz/2003

Certifications
OSHA 40-Hour Hazardous Waste Operations
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activities including source soils excavation, potassium permanganate
source area treatment, and off site NYSDOH directed indoor soil vapor
intrusion sampling.

Confidential Client – Participated in the closure of C&D landfill in
accordance with NYSDEC Part 360 regulations while simultaneous
construction of electronic transfer station occurred on parcel. Work
included oversight of landfill material disposal, capping material
importation and liquid landfill liner installation. All landfill work required
approval by New York State DEC (Region 2) representative to receive
landfill closure certification to allow for operation of electronic transfer
station. 2006-2007

Yorktown Central School District – Lead PCB soils and materials
investigation and PCB laden soil excavation and removal. Work included
extensive shallow soil sampling around the grounds of the school,
material sampling inside and outside of the building (walls, doors, vent
system, floors, and other materials), oversight of large soils excavation,
sampling removal, disposal, and importation of clean backfill material.
2006

Confidential Client – Lead test boring, test well and municipal well
drilling effort in Orange Country (upstate) New York. Work included
oversight of test boring drilling (hollow-stem auger) for possible well
locations which included soil classification, 2-4” monitoring well
installation, municipal well installation (24”), and pump testing. 2006

Hudson Valley Crisis Center – Participated in ongoing ground water
monitoring (sampling) and ORC (oxygen release compound) injection to
reduce size and movement of large petroleum plume. Work included
injection of ORC compound using direct-push technology (geoprobe) and
quarterly groundwater sampling. 2006



MARC S. GODICK, LEP

SENIOR VICE PRESIDENT

Mr. Godick has over 22 years of experience in the environmental field with expertise in brownfield
redevelopment, environmental/compliance assessment, and litigation support. With a broad base of environmental
work throughout the Northeast, Mid-Atlantic, and New England regions, he has a vast understanding of
development and implementation of multi-site strategies related to regulatory compliance, including brownfield
redevelopment; vapor intrusion; release reporting; remedial investigations; remediation; and risk assessment at bulk
fuel storage/distribution, utility, chemical distribution, landfill, industrial, commercial, and residential facilities. Mr.
Godick holds an M.E. in Engineering Science/Environmental Engineering from Pennsylvania State University and
a B.S. in Chemical Engineering from Carnegie Mellon University. Mr. Godick is also a Licensed Environmental
Professional in Connecticut.

Education

M.E., Engineering Science/Environmental Engineering, Pennsylvania State University, 1998

B.S., Chemical Engineering, Carnegie Mellon University, 1989

Licenses/Certifications

Licensed Environmental Professional (License # 396) – State of Connecticut – 2003 - Present

40 Hour HAZWOPER and Annual Refresher Training, 1990 - Present

Supervisors of Hazardous Waste Operations (8 Hour), 1990

Professional Memberships

Chairman, Village of Larchmont/Town of Mamaroneck Coastal Zone Management Commission, 1997 - Present

Chairman, Westchester County Soil and Water Conservation District, 2005 - Present

Board of Directors, Sheldrake Environmental Center, Larchmont, New York, 2006 - 2008

Member, NYSDEC Risk-Based Corrective Action (RBCA) Advisory Group for Petroleum-Impacted Sites, 1997

Community Leadership Alliance, Pace University School of Law, 2001

Years of Experience

Year started in company: 2002

Year started in industry: 1990

RELEVANT EXPERIENCE

North Street Senior Residential Community Development, White Plains, NY

AKRF was retained by North Street Community, LLC to prepare an Environmental Impact Statement (EIS) and
site engineering plans for the redevelopment of the former St. Agnes Hospital property in White Plains, NY.
North Street Community is a planned integrated community of senior residential housing, health care, and wellness
services in a campus-like setting. The project includes the adaptive reuse the former hospital building for assisted
living units, as well as the continuation of the Carvel Children’s Rehabilitation Center (CRC), and approximately
78,000 square feet of medical office space. The project also includes the new construction of four mid-rise
buildings and a new two-story Commons building. Mr. Godick was the Principal-in-Charge of the hazardous
materials effort, including the Phase I Environmental Site Assessment (ESA) and Subsurface (Phase II)
Investigation to identify and further evaluate environmental concerns, and the development of mitigation strategies
for the EIS. AKRF prepared and implemented a Construction Health and Safety Plan (CHASP) to address
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potential environmental concerns, including procedures for soil/fill management, tank removal, spill reporting,
remediation, and appropriate health and safety measures. AKRF also conducted asbestos surveys, developed
abatement plans, and providing abatement monitoring services for buildings undergoing renovations or
demolition.

Litigation Support & Remediation, Queens West Project, Avalon Bay Communities, Queens, NY

For over 20 years, AKRF has played a key role in advancing the Queens West development, which promises to
transform an underused industrial waterfront property into one of largest and most vibrant mixed-use
communities just across the East River from the United Nations. AKRF prepared an Environmental Impact
Statement (EIS) that examines issues pertaining to air quality, land use and community character, economic
impacts, historic and archaeological resources, and infrastructure. As part of this project, Mr. Godick managed one
of the largest remediation projects completed under the New York State Department of Environmental
Conservation (NYSDEC) Brownfields Cleanup Program (BCP) that was contaminated by coal tar and petroleum.
The remedy included the installation of a hydraulic barrier (sheet pile cut off wall), excavation of contaminated soil
under a temporary structure to control odors during remediation, a vapor mitigation system below the buildings,
and implementation of institution controls. The investigation, remediation design, and remedy implementation,
and final sign-off (issuance of Certificate of Completion) were completed in two years. Total remediation costs
were in excess of $13 million. Following completion of the remediation, Mr. Godick developed a cost allocation
model and is providing ongoing litigation support for a cost recovery against a former operator of the site.

On-Call Environmental Consulting (Various Locations), New York City School Construction Authority

Mr. Godick is managing a $4 million, 2 year on-call contract with the SCA for environmental assessment, remedial
design, and plumbing disinfection. For new school sites, initial due diligence involves conducting Phase I
environmental site assessments (ESAs) and multi-media sampling of soil, groundwater, and soil vapor to determine
the suitability of a site for development as a school and remediation requirements and associated costs. Once
design for a school is underway, AKRF would prepare remediation plans and construction specifications and
oversee the construction activities. For existing school sites, the work can involve conducting Phase I ESAs and
indoor air quality testing, preparation of specifications, supervision of storage tank removals, and investigation and
remediation of spills. AKRF also oversees plumbing disinfection work, which is required prior to new plumbing
being placed into service. The assignments involve reviewing and commenting on disinfection plans, supervision
of the disinfection and confirmation testing, and preparation of a report documenting the work was conducted in
accordance with the specifications and applicable requirements. Due to the sensitivity of school sites, work under
this contract is often conducted on short notice and during non-school hours.

NYCDEP Permit Resource Division On-Call Contract, New York, NY

Under subcontract to a national engineering firm, and as part of three successive on-call contracts, AKRF is
providing support in a wide range of technical areas related to environmental and engineering permits for
NYCDEP capital projects. These services fall into two major categories: preparing detailed guidance documents
that will be used by project designers and construction managers on future projects, in order to expedite permit
approvals and prevent delays; and providing expert review and guidance regarding permits for current projects, in
order to ensure completeness of permit applications and effective coordination with regulatory agencies. The
technical areas covered by AKRF include: wetlands, groundwater, surface water, and other natural resources;
hazardous materials; traffic and transportation; air quality; noise and vibration; historic and archaeological
resources; stormwater management; open space and parkland; and a broad range of permits and approvals from
the New York City Fire Department (FDNY), the New York City Police Department (NYPD), the New York City
Department of Buildings (NYCDOB), and other municipal agencies. AKRF is also helping NYCDEP improve the
overall process for tracking environmental and engineering permits and approvals, from the planning and design
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phases of a project to construction and long-term operation. Mr. Godick serves as a hazardous materials task
leader under this contract.

New York City Economic Development Corporation (EDC) On-Call Environmental Consulting Services,
Various Locations, NYC

In 2011, AKRF was awarded a three year on-call environmental consulting services contract by NYCEDC for an
effort being led by the Mayor’s Office of Environmental Remediation (OER). Specifically, AKRF is being retained
to assist OER with Brownfield Opportunity Area (BOA) projects related to environmental
investigation/remediation, outreach, economic analysis, real estate advisory services, and grant applications. Mr.
Godick is heading the hazardous materials remediation effort for the projects.

3200 Jerome Avenue, Bronx, NY (Former PS 151)

Mr. Godick is managing the investigation and remediation of a former public school in the Bronx under the New
York State Department of Environmental Conservation (NYSDEC) Brownfields Cleanup Program (BCP). The
site was contaminated with trichloroethylene (TCE) from historic operations at the property prior to use as a
school. The remedial investigation included soil, groundwater, and vapor intrusion assessment both on-site and
off-site. The remedial design includes excavation of the source area, in-situ chemical oxidation of groundwater,
and installation of a sub-slab depressurization system (SSDS) to address to potential vapor intrusion. The remedy
is expected to be completed by the end of 2013, after which time the property will be repurposed for either
educational or childcare use. Mr. Godick has also been providing technical assistance and will serve as a fact
witness in connection with toxic tort cases against our client.

Gedney Way Landfill, White Plains, NY

Mr. Godick managed the closure of a former ash landfill, which is currently being utilized as a leaf and yard waste
compost facility by the City of White Plains. The landfill closure required additional assessment to define the
extent of methane and solvent contamination. The closure includes placement of landfill cap, methane recovery,
and sealing of storm sewers traversing the landfill. Mr. Godick also managed the preparation of the compost
facility permit application, which required modification to the facility’s operations necessary to close the landfill
and address other regulatory requirements.

Brownfield Opportunity Area (BOA) Grant Program Services for the Town of Babylon, Wyandanch, NY

AKRF was retained by the Town of Babylon to prepare a blight study, market study, NYS BOA Step 2
Nomination, an Urban Renewal Plan, and a Generic Environmental Impact Statement (GEIS) as part of a
revitalization and redevelopment effort for downtown Wyandanch. Mr. Godick was responsible for overseeing the
environmental data collection effort for the 226 brownfields identified in the 105-acre project area, and for
identifying strategic sites for which site assessment funding should be sought. He also prepared the Hazardous
Materials section of the Wyandanch Downtown Revitalization Plan (which incorporates the Nomination, Urban
Renewal Plan, and GEIS), involving a summary of available environmental reports, a review of regulatory records,
and limited street-level site inspections.

Alexander Street Urban Renewal Plan, Master Plan, Brownfield Opportunity Area Plan, Yonkers, NY

AKRF was retained by the City of Yonkers to prepare an Urban Renewal Plan, Master Plan, Brownfield
Opportunity Area Plan, and a Generic Environmental Impact Statement (GEIS) for a 153 acre industrial area
along Alexander Street on the Yonkers Waterfront. Mr. Godick is coordinating the preparation of BOA
documents and was responsible for the Hazardous Materials sections of the GEIS and Urban Renewal Plan. He
managed the environmental data collection effort for the entire study area which involved review and summary of
existing environmental reports, a review of regulatory records, and field inspections. The collected information was
used to prioritize individual parcels for funding and remediation. The Master Plan for the area calls for the
development of a mixed-use neighborhood consisting of residential, neighborhood retail, and office space uses
with substantial public open space, access to the Hudson River, and marina facilities.
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Williamsburg Waterfront Redevelopment, RD Management/L&M Equities/Toll Brothers, Brooklyn, NY

The project is one of the largest development projects in the Greenpoint/Williamsburg Rezoning Area, which
includes the construction of nearly 1 million square feet of residential and retail space along the Williamsburg
waterfront. The site had a variety of industrial uses, including a railyard, junk yard, and waste transfer station. As
part of the City’s rezoning, the site was assigned an E-designation for hazardous materials. Mr. Godick managed
the preparation of the Phase I and II environmental site assessments, remedial action plan (RAP), and construction
health and safety plan (CHASP). He obtained NYSDEC closure of an open spill associated with former
underground storage tanks at the site. The NYCDEP-approved RAP and CHASP included provisions for reuse of
the existing fill material, with the excess being disposed off-site, installation of a vapor barrier below the new
buildings, installation of a site cap, and environmental monitoring during the construction activities. Mr. Godick
managed the environmental monitoring work. A Notice of Satisfaction has been issued by NYCDEP and
NYCOER for the first two phases of the development.

West 37th Street Redevelopment, Rockrose, New York, NY

The project is a redevelopment in the Hudson Yards Rezoning Area, which includes the construction of a 250,000
square foot residential/retail building in Manhattan. The site had several motor vehicle service operations, which
resulted in a petroleum release to the underlying soil, bedrock, and groundwater. As part of the City’s rezoning, the
site was assigned an E-designation for hazardous materials. Mr. Godick managed the preparation of the Phase I
and II environmental site assessments, remedial action plan (RAP), and construction health and safety plan
(CHASP). He obtained approval for the RAP and CHASP by both the NYSDEC and NYCDEP. The RAP and
CHASP included provisions for excavation of contaminated soil and bedrock, installation of waterproofing that
will also serve as a vapor barrier for the new building, environmental monitoring during the construction activities,
and post-development groundwater monitoring. Construction of the building was completed in 2009, and a Notice
of Satisfaction was issued by NYCOER.

Underground Storage Tank Closure and Site Remediation–Program Management, Con Edison, New
York, NY

Mr. Godick provided technical assistance to Con Edison in developing technical submittals and budgets associated
with tank closures at over 50 facilities. Technical summaries were prepared for submittal of contractor-prepared
closure reports to the NYSDEC. The summaries included a review of historic pre-closure assessments, tank
closure data, and provided recommendations for additional assessment, remediation or closure. Subsequently, a
three-year program budget was developed for implementation of the UST investigation/remedial program, which
Con Edison utilized for internal budgeting purposes.

Site Investigation–Over 20 Facilities, Con Edison, New York, NY

Mr. Godick managed site investigations associated with petroleum, dielectric fluid, and PCB releases at over 20
Con Edison facilities including service centers, substations, generating stations, and underground transmission and
distribution systems. Site investigations have included due diligence site reviews, soil boring installation, monitoring
well installation, hydrogeologic testing, and water quality sampling. Risk-based closures were proposed for several
sites.

Site Investigation–7 World Trade Center Substation, Con Edison, New York, NY

Mr. Godick managed the site investigation at the former 7 World Trade Center Substation in an effort to delineate
and recover approximately 140,000 gallons of transformer and feeder oil following the collapse of the building.
The project involved coordination with several agencies, Con Edison, and other site personnel.

Landfill Closure & Compost Facility Application, White Plains, NY

Mr. Godick is currently managing the closure of a former ash landfill, which is currently being utilized as a leaf and
yard waste compost facility by the City of White Plains. The landfill closure required additional assessment to
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define the extent of methane and solvent contamination. The closure will involve remediation of a chlorinated
solvent plume, placement of landfill cap, and methane recovery. Mr. Godick also managed the preparation of the
compost facility permit application, which required modification to the facility’s operations necessary to close the
landfill and address other regulatory requirements.

Landfill Redevelopment – RD Management, Orangeburg, NY

Mr. Godick is managing the remediation of the former Orangeburg Pipe site under the Voluntary Cleanup
Program. The site contains widespread fill material, which has fragments of Orangeburg pipe that is impregnated
with asbestos and coal tar. The site is currently being redeveloped for retail use. The closure plan for the site
provides for reuse of all fill material on-site. The fill management activities will include dust and sediment control
measures and air monitoring to prevent airborne dust in accordance with a closure plan, stormwater pollution
prevention plan (SWPPP), and construction health and safety plan (CHASP). In pervious areas, the site cap will
consist of 2 feet of clean fill and a liner in larger areas.

National Grid – Halesite Manufactured Gas Plant Site, Town of Huntington, NY

Mr. Godick managed the remedial design and engineering work associated with remediation of National Grid's
former manufactured gas plant (MGP) located in the Town of Huntington. The site is situated in a sensitive
location along the waterfront, surrounded by commercial and residential properties, and half the property where
the remediation was conducted was a steep slope. The remedy consisted of soil removal, oxygen injection, and
non-aqueous phase liquid recovery. Mr. Godick was responsible for the development of the remedial work plans,
design/construction documents, landscape architecture, confirmatory sampling, air monitoring, supervision, and
preparation of close-out documentation in accordance with NYSDEC requirements.

Site Investigation–Former Manufactured Gas Plant (MGP) Facilities, Con Edison, New York, NY

Mr. Godick managed site investigations at four former MGP facilities. The investigations at three of the four sites
were completed at a Con Edison substation, flush pit facility, and service center, respectively. The details
associated with the fourth site are confidential. Site characterizations at the substation and flush pit facility were
conducted in preparation of expansion at these locations. The findings from these characterizations were used by
Con Edison to make appropriate changes to the design specifications and to plan for appropriate handling of
impacted materials and health and safety protocols during future construction activities.

Storage Tank Management, Citibank, N.A., New York, NY

Mr. Godick managed a storage tank replacement project for a facility located on Wall Street in New York City. The
existing underground storage tank was closed in place and replaced with a field-constructed AST system within the
building. The project required zero tolerance for service interruptions, disruptions to building operations, or
disturbance to occupants of the office space neighboring the new tank location. Responsibilities included the
management of design, preparation of specifications, contractor bidding, construction inspections, site assessment
for closed-in-place UST, SPCC plan preparation, and responsibility for project budget and documentation.

Storage Tank Management, Verizon, Various Locations, NY, PA, DE, and MA

Mr. Godick managed the removal and replacement of underground and aboveground storage tank systems for
Verizon in New York, Pennsylvania, Delaware, and Massachusetts. Responsibilities included the management of
design, preparation of specifications, contractor bidding, construction oversight, project budget, and
documentation. For selected AST sites, managed the development of Spill Control, Contingency and
Countermeasures (SPCC) plans.

Multimedia Compliance and Remediation, Greenburgh Central School District No. 7, Hartsdale, NY

Mr. Godick implemented a multimedia program to address regulatory compliance and remediation at the
transportation yard and other facilities. The compliance program included development of an environmental
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management system including periodic auditing, standard operating procedures, release reporting, and training.
Designed and implemented engineering controls and monitoring to satisfy stormwater requirements. Remediation
was conducted to address petroleum and solvent contamination from former underground storage tanks and dry
wells, which included source removal and natural attenuation of groundwater. Provided support in connection
with litigation from the adjoining property owner.

Litigation Support & Remediation, Former Service Station, Brooklyn, NY

Mr. Godick took over management of remediation of an inactive service station (formerly conducted by another
firm). His approach outlined additional characterization and remediation efforts which resulted in successful
closure of the spill by NYSDEC within two years. Mr. Godick testified as an expert witness at a hearing in the
New York State Supreme Court of Kings County to determine the adequacy of the remediation efforts.

Litigation Support & Remediation, Residential Heating Oil Spill, Cranford, NJ

Mr. Godick took over management of remediation of a heating oil spill in the basement of a single family residence
on behalf of the insurance company. Up until Mr. Godick taking over the remediation, several hundred thousand
dollars had been spent on remediation with no resolution of the spill with the NJDEP and homeowners. His
approach outlined additional characterization and remediation efforts to expeditiously and cost-effectively resolve
the spill.

Litigation Support, Cost Recovery Action, Town of Carmel, NY

Mr. Godick served as an expert witness representing the owner of a property in a landlord-tenant dispute, which
was used as a gasoline station and oil change facility. Mr. Godick prepared exhibits, testified, and participated in
meetings with NYSDEC to support the landlord’s claim that the oil change tenant’s practices were poor and were
adversely affecting the environment and the overall facility systems at the site.

Litigation Support, Cost Recovery Action, New York State Superfund Site

Mr. Godick provided technical support for the former owner of a New York State Superfund site in upstate New
York. The current owner of the property brought a cost recovery action against client as a potential responsibility
party. Mr. Godick completed technical review of draft Remedial Investigation/Feasibility Study prepared by
opposing party’s consultant to develop more cost effective remedial strategy and to better position the client for
liability allocation as part of future settlement negotiations. He developed cost allocation paper and model for
settlement negotiations and participated in mediation process.

Litigation Support, Cost Recovery Action, New York State Petroleum Spill Site, New York, NY

Mr. Godick provided technical support for the former owner of a New York City multi-unit residential apartment
building. The State of New York brought a cost recovery action against our client as a result of a previous spill
from a former underground storage tank. Reviewed invoices and project documentation to dispute work
performed by the NYSDEC, which provided the basis for settlement at a fraction of the initial claim.

Cost Analysis, Environmental Insurance Claims, Various Locations

Mr. Godick provided technical support for cost analyses completed for a large national insurance company related
to several former MGP and other industrial sites. Responsibilities included evaluation and development of cost-
effective remedial strategies, as well as compilation of detailed costs for remedial action implementation and
closure.

Litigation Support, Class Action Lawsuit, Confidential Client, NJ

Mr. Godick provided technical support for a class action suit involving a petroleum-impacted community water
supply in southern New Jersey. The technical assistance included analysis of expert testimony and coordination
with legal counsel in preparing for cross-examination of the opposing party’s lead expert witness.
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SENIOR VICE PRESIDENT

Michelle Lapin is a Senior Vice President with more than 28 years of experience in the assessment and remediation
of hazardous waste issues. She leads the firm’s Hazardous Materials group and offers extensive experience
providing strategic planning and management for clients. Ms. Lapin has been responsible for the administration of
technical solutions to contaminated soil, groundwater, air and geotechnical problems. Her other duties have
included technical and report review, proposal writing, scheduling, budgeting, and acting as liaison between clients
and regulatory agencies, and project coordination with federal, state, and local authorities.

Ms. Lapin’s hydrogeologic experience includes groundwater investigations, formulation and administration of
groundwater monitoring programs and remediation throughout the Northeast. Her experience with groundwater
contamination includes Level B hazardous waste site investigations; leaking underground storage tank studies,
including hazardous soil removal and disposal and associated soil and water issues; soil gas/vapor intrusion
surveys; and wetlands issues. Ms. Lapin is experienced in coordinating and monitoring field programs concerning
hazardous waste cell closures. She has directed hundreds of Phase I, Phase II, and Phase III investigations and
remediations, many of them in conjunction with developers, law firms, lending institutions, and national retail
chains. She is also experienced in the cleanup of contaminated properties under Brownfield Cleanup Program
(BCP) regulations.

BACKGROUND

E ducation

M.S., Civil Engineering, Syracuse University, 1985
B.S., Civil Engineering, Clarkson University, 1983

P rofessionalL icenses/C ertifications

New York State P.E.
State of Connecticut P.E.

P rofessionalM emberships

Member, National Society of Professional Engineers (NSPE), National and CT Chapters
Member, American Society of Civil Engineers (ASCE), National and CT Chapters
Member, Connecticut Business & Industry Association (CBIA), CBIA Environmental Policies Council (EPC)
Member, Environmental Professionals’ Organization of Connecticut (EPOC)
Board Member, New York City Brownfield Partnership
Member, NAIOP, a Commercial Real Estate Development Association

Y earsof E x perience

Year started in company: 1994
Year started in industry: 1986

RELEVANT EXPERIENCE

Roosevelt Union FreeSchoolD istrict –D istrict-wideImprovement P rogram,Roosevelt,N Y

Ms. Lapin managed the hazardous materials investigation for the Draft and Final Environmental Impact
Statements (EIS) for the improvement program, which included the demolition of three existing elementary



MICHELLE LAPIN, P.E.

SENIOR VICE PRESIDENT p. 2

schools and portions of the junior-senior high school, and the reconstruction of three replacement elementary
schools, a separate replacement middle school, and renovations to the high school. Following the EIS, additional
hazardous materials investigations were completed, including comprehensive asbestos and lead surveys; Phase I
and Phase II Environmental Site Assessments; the preparation of asbestos, lead, hazardous materials and
demolition specifications; and obtaining site-specific variances from the New York State Department of Labor
(NYSDOL). The middle school remediation was conducted through coordination with the New York State
Department of Environmental Conservation (NYSDEC), the New York State Department of Health (NYSDOH),
the New York State Education Department (NYSED) and the local school district. The project was approved, and
construction/renovation for the new middle school completed such that the school opened for the Fall 2008
semester as planned.

SiteSelection andInstallation of 11TurbineGenerators,N ew Y orkandL ongIsland,N Y

AKRF was retained by the New York Power Authority (NYPA) to assist in the State Environmental Quality
Review Act (SEQRA) review of the proposed siting, construction, and operation of 11 single-cycle gas turbine
generators in the New York metropolitan area. Ms. Lapin managed the hazardous materials investigation of the
sites. The work has included Phase I Environmental Site Assessments, subsurface investigations, and construction
health and safety plans.

StorageD elux e,V ariousL ocations,N Y

Ms. Lapin manages the firm’s ongoing work with Storage Deluxe, which includes Phase I Environmental Site
Assessments and Phase II Subsurface Investigations, underground storage tank removals and associated
remediation, asbestos surveys and abatement oversight, and contaminated soil removal and remediation for sites in
Connecticut, the Bronx, Brooklyn, Manhattan, Westchester County, and Long Island.

N ew Y ork C itySchool C onstruction A uthority(SC A ),E nvironmental C onsulting H azardousM aterials
Services

The SCA was established by the New York State government to construct school facilities to reduce overcrowding
and to provide new schools in growing neighborhoods. Focusing on the environmental consulting services, dating
back to the 1980s and the days of the New York City Board of Education, the firm continues to provide broad
support to SCA’s effort, including environmental assessments in meeting the requirements of the State
Environmental Quality Review Act (SEQRA), and site selection and property acquisition support for potential new
sites. AKRF is currently serving under three individual on-call contracts for site acquisition and environmental
consulting services, hazardous materials consulting services, and architectural and engineering services.

AKRF has undertaken various assignments under two consecutive hazardous materials on-call contract, including
environmental assessment, remedial design, and plumbing disinfection consulting tasks. For potential new school
sites, assignments include initial due diligence, Phase I environmental site assessments (ESAs) and multi-media
subsurface investigation of soil, groundwater, and soil vapor to determine the suitability of a site for development
as a school, likely remediation requirements, and associated costs. For sites undergoing design and development,
assignments include preparation of remediation plans, design of sub-slab depressurization systems (SSDS) and
contract specifications, and construction oversight. The work has also included conducting Phase I ESAs and
indoor air quality testing, preparation of specifications, supervision of storage tank removals, and investigation and
remediation of spills for existing schools. Due to the sensitivity of school sites, work under this contract is often
conducted on short notice and during non-school hours. Ms. Lapin is the QA/QC officer for all of the SCA
hazardous materials assignments and the Professional Engineer (P.E.) of record for the various remediation
systems, including sub-slab depressurization systems (SSDS).



MARCUS SIMONS

SENIOR VICE PRESIDENT

Marcus Simons is a Senior Vice President of AKRF with 23 years of environmental consulting experience,
specializing in the assessment and cleanup of contaminated sites, including federal and state superfund, RCRA,
TSCA, brownfield, voluntary cleanup and spill sites. His expertise includes health risk assessment, development of
sampling plans, economic evaluations of remedial alternatives, and regulatory analysis. He is also AKRF’s Health
and Safety Officer with extensive experience of Hazardous Waste Operations and Emergency Response Standard
(HAZWOPER) issues during sampling and remediation of contaminated sites.

Mr. Simons directs much of AKRF environmental due diligence work (recently managing environmental due
diligence on Tishman/Blackrock’s Peter Cooper/Stuyvesant Town acquisition, reportedly the largest real estate
transaction in US history), including supervising preparation of numerous Phase I and Phase II Environmental Site
Assessments, as well as more complex multi-site and litigation-related projects. Mr. Simons manages preparation of
the contaminated-materials portions of AKRF’s Environmental Impact Statements and Environmental
Assessments and has experience with procedures for hazardous material requirements under NEPA and New
York SEQRA/CEQR and E-designation programs. He also has extensive experience in statistics, selection of sites
for controversial facilities, and federal and state wetland regulations and waterfront permitting. In addition to
analytical work, Mr. Simons has considerable experience in presenting results to regulatory agencies and the general
public.

Mr. Simons has managed some of the most complex cleanup sites in New York State including: the recently
completed cleanup of a 12-acre PCB-contaminated former utility property in Flushing, Queens where a 3 million
square foot retail/residential building is nearing completion (remediation was performed under the State
Brownfield Cleanup Program, though the site was also subject to City jurisdiction under its E-Designation
program); cleanup of the nation’s largest former dental factory in Staten Island for reuse as single family housing;
the investigation of several former manufactured gas plants; and the investigation and remediation associated with
the reconstruction of the West Side Highway and Hudson River Park in Manhattan (from the Battery to 59th
Street). Mr. Simons also has extensive experience with transportation projects (Second Avenue Subway,
MTA/LIRR East Side Access, Cross Harbor Freight Movement Study, Route 9A Reconstruction), large-scale
rezoning projects (Long Island City, Downtown Brooklyn, Jamaica) and public and private redevelopment work
(Atlantic Yards, School Construction Authority, Queens West)

BACKGROUND

E ducation

M.S., Engineering and Public Policy, Carnegie-Mellon University, 1988

M.A. and B.A. (Honors), Mathematics/Engineering, Cambridge University, England, 1986

C ertifications

Hazardous Waste Operations and Emergency Response Standard (HAZWOPER) – 40 Hour Site Worker and 8
Hour Site Supervisor

Y earsof E x perience

Year started in company: 1995

Year started in industry: 1988

RELEVANT EXPERIENCE
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C E FlushingSite,Flushing,N Y

Mr. Simons directed the remediation of a former industrial site in Flushing, Queens, NY prior to its redevelopment
as a 3 million square foot retail/residential complex. The property was cleaned up under the NYS Department of
Environmental Conservation Brownfield Cleanup Program and the NYC Department of Environmental
Protection’s E-Designation requirements. The remedial measures included the removal of aboveground and
underground storage tanks, excavation and off-site disposal of TSCA, RCRA and non-hazardous wastes, NAPL
removal, and removal and investigation of on-site drainage structures. The remediation and subsequent
construction involved obtaining (or obtaining waivers from) numerous permits including those for NYSDEC Tidal
Wetlands, NYSDEC Long Island Wells, NYSDEC SPDES/Stormwater and NYCDEP Sewer Use.

P eterC ooperV illage/Stuyvesant Town,N ew York,N Y

Mr. Simons directed the purchaser’s environmental due diligence efforts for the bidding and subsequent
acquisition of this 80-acre property in Manhattan. Much of the 110-building complex is underlain by former
manufactured gas plants and Con Edison entered the site into NYSDEC’s Voluntary Cleanup Program. Going
forward Mr. Simons will manage oversight of activities that involve disturbance of MGP-contaminated soils, as
well as future testing and potentially remediation.

M TA N ew York C ityTransit M anhattan E ast SideTransit A lternative(M E SA )/Second A venueSubway,
N ew Y ork,N Y

Mr. Simons directed the contaminated material assessment for this multi-billion dollar transit initiative that would
provide subway service to Manhattan’s East Side. The assessment identified several hundred facilities along the
alignment that could have impacted soil and/or groundwater and could require special materials handling and
enhanced health and safety procedures. Additional evaluation of these sites is underway.

FerryP oint P ark,B ronx ,N Y

Mr. Simons developed the material acceptance criteria (soil standards for capping materials) for the development
of Ferry Point Park (including a golf course) in the Bronx. The New York City Department of Environmental
Protection DEP and the New York State Departments of Health (DOH) and Environmental Conservation (DEC)
agreed for the first time to relax their strict (TAGM 4046) criteria for clean soil, based on statistical analyses of
background conditions and risk-based modeling.

P rince’sP oint,Staten Island,N Y

Mr. Simons managed the complex cleanup (including the relocation of a contaminated tidal creek) of the nation’s
largest former dental factory site on Staten Island’s waterfront. The site was on the State Superfund list. The future
use of the site as single-family residential property entailed extensive negotiations with NYSDEC and NYSDOH.
The project required obtaining (or obtaining waivers from) numerous permits including those for NYSDEC Tidal
and Fresh Water Wetlands, USACOE (Nationwide) Permits, NYSDEC Coastal Erosion Hazard Area, NYSDEC
SPDES and Stormwater, FEMA Modifications to Land in Floodplain, and USEPA Notification of PCB Waste
Activity.

Route9A Reconstruction,N ew Y ork,N Y

AKRF directed extensive studies for the reconstruction in Lower Manhattan proposed by the New York State
Department of Transportation (NYSDOT) in cooperation with the Federal Highway Administration (FHWA).
The project is arguably the most complex environmental analyses performed for a federally funded transportation
project in New York City in the last 10 years. The firm was responsible for all environmental tasks as well as the
preparation for the Draft, Supplementary, and Final Environmental Impact Statements (EISs) and Section 4(f)
Evaluation for this 5-mile $250 million reconstruction of Route 9A as part of the recovery effort following the
events of September 11th, 2001. Mr. Simons managed the extensive hazardous materials investigations and
prepared the contract specifications for contaminated soil and tank removal, including Health and Safety oversight.
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H udson RiverP ark,N ew York,N Y

Mr. Simons is managing hazardous materials issues for the ongoing Hudson River Park construction, located
adjacent to the Route 9A roadway. Construction is ongoing and Mr. Simons directs health and safety oversight and
remediation during construction.

Jamaica Rezoning,Q ueens,N Y

As part of the preparation of an Environmental Impact Statement, Mr. Simons managed the hazardous materials
assessment of a multi-block area. In addition to conducting the assessment, Mr. Simons made recommendation as
to the properties where “E-Designations” (city-recorded institutional controls on future development) should be
placed.

O utlet C ity,L ongIslandC ity,Q ueens,N Y

In Long Island City, Mr. Simons managed the investigation and interim remediation of an old factory complex
where large volumes of creosote were spilled. The investigations and interim remedial measures (IRMs) took place
under the New York State’s Voluntary Cleanup Program (VCP).
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Robert J. Wolff
Principal Environmental Scientist

Overview
Mr. Wolff has over 20 years of experience in a wide variety of
environmental project management capacities. His background includes
the application of engineering and scientific principles to a broad range of
environmental compliance, assessment and remedial activities. In
addition Mr. Wolff has also completed numerous air permitting projects,
federal and state regulatory compliance evaluations and environmental
due diligence/assessments for private industry in New Jersey, New York
and Pennsylvania and Department of Defense facilities throughout the
United States, Puerto Rico and Europe.

Project Specific Experience

National Account Manager for Continental/United Airlines, Inc.
Manage ten to fifteen diverse projects at airports country-wide. The
projects include asbestos abatement, subsurface environmental and
geotechnical investigations and environmental permitting. Established,
achieved and charted project budgets of two to three million dollars.
Additional duties include preparation of Tenant Alteration Applications
for submittal to the Port Authority of New York and New Jersey.

Program Manager for New York City Economic Development
Corporation. Mr. Wolff is the EDC’s primary point of contact for the
Toxic Retainer Contract. He coordinates, manages and facilitates the
completion of each environmental task. The projects include including
lead-in-paint and asbestos assessments, preliminary site assessments,
including “E” designated sites, remedial investigations and remedial
actions under a multitude of regulatory programs.

Project Manager for Multiple UST Assessment/Closure and
Remediation Projects-Greater New York Area. Work has included
assessment and closure for gasoline, fuel oil, diesel, and waste oil USTs in
the five boroughs of New York City and Suffolk and Nassau Counties on
Long Island. Consulting has been provided for complete turn key services
from site assessment, retaining and managing experienced sub-
contractors, closure activities, and remedial activities for sites with vadose
zone only through sites with free-phase petroleum product contamination
impacting groundwater. Successful site closure NFA letter issuance has
been completed for DEC Regions I, II and III.

Project Manager for the Stratford Army Engine Plan, Stratford,
Connecticut, Remedial Investigation. Directed, supervised and
coordinated soil, groundwater, biota and risk assessment investigations.
Crafted and negotiated contracts with the Army Corps of Engineers, New
England District. Presented results, conclusions and recommendations to

Areas of Expertise
Project Management
Soil & Groundwater Investigations
UST Investigations/Closures
Environmental Due Diligence
Environmental Compliance

Years of Experience

With URS: 23 Years
With Other Firms: 3 Years

Education

MA/1996/Environmental
Management/Montclair State
University

Graduate Studies in Meteorology/
Rutgers University

BS/1982/Exercise Physiology/
University of Massachusetts

Registration/Certification

NYS Project Designer (1996)
NYS/AHERA Inspector (1996)

40-Hour Hazardous Waste
Operation and Emergency Response
(9/99)
8-Hour HazWoper Refresher
URS Certified Project Manager
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the Base Realignment Closure Team consisting of representatives from
the Army, EPA, Connecticut DEP and Army Corps of Engineers.
Conducted public meetings for the Stratford Restoration Advisory Board.

Brownfields Environmental Engineering, Nassau County Office of
Economic Development, Navy/Grumman Site,
Bethpage, NY

Supplemental Environmental Investigation. Senior Project Manager, work
for this assignment involved the compilation of extensive existing
environmental data for the 96-acre site. The data involved soil sample
chemical analyses, soil vapor testing results and remedial excavation
mapping and evaluation. This data was compiled into an extensive
database and the soil results compared to NYSDEC TAGMS
Recommended Soil Cleanup Objectives (RSCOs). Additionally multiple
GIS maps were prepared for the site and linked to the database showing
the hundreds of soil sample locations, limits of the remedial excavations
and areas of residual soil contamination above the NYSDEC TAGM
RSCOs. The GIS maps were completed for select depth horizons and
composite maps were also produced for the site. URS also completed
supplemental soil gas sampling, analyses and reporting at the Plant 3
(main manufacturing plant) building following the recently developed
NYSDOH soil vapor assessment guidance.

Environmental Investigation and Groundwater and Soil
Remediation Project, JFK International Airport, Jamaica, NY –
Project manager and Engineer of Record for the remediation of
groundwater and soil impacted with petroleum contamination at JFK
Airport. The project was large-scale and multi-disciplinary. Turnkey
environmental services were provided including site assessment, remedial
investigation, remedial selection, design, and implementation, O&M and
site closure.

New York City Housing Authority (NYCHA) Environmental
Consulting Contract, Five Boroughs of New York City - Project
manager Phase I, Phase II and asbestos abatement projects throughout
various housing complexes. Managed URS staff and subconsultants
during multiple abatement projects. Work included overseeing multiple
contractors performing the removal work as well as providing air sample
collection during the abatement work. The Phase I and Phase II work
including providing NYCHA with an evaluation of Recognized
Environmental Conditions on prospective property acquisitions.

Asbestos Investigation and Design and Subsurface Environmental
Investigations, United States Military Academy (USMA) – West
Point, New York - Projects involved the asbestos assessment and design
of five structures on campus that included Hayes Gymnasium, the Library
Building, Bartlett Hall, Ike Hall and Michie Stadium used by the USMA in
West Point, New York. URS issued asbestos assessment reports for each
of the facilities as well as updated design plans based on areas to be
impacted during the overall upgrade of the campus buildings.
Additionally, supervised a field investigation at Building 697 (former Post
Exchange Service Station) on the campus of West Point Military Academy.
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The purpose of the investigation was to determine if there were any
environmental impacts remaining in the subsurface soils at the site, which
would need to be addressed as part of the planned redevelopment of the
site. The investigation activities consisted of ten geoprobe borings, soil
sampling and analysis.

"E Designated Site" Assessments and NYC Office of
Environmental Remediation Projects for Private Developers.
Project Manager for several E Designated and Brownfield Sites in New
York City involving the preparation of Phase I Environmental Site
Assessments, Health and Safety Plans, and Remedial Actions Work
(RAW) Plans for review by the NYCDEP to investigate the identified
Recognized Environmental Conditions.

Project Manager for a variety of compliance projects at USPS
facilities in the New York District. The projects included Phase I and
Phase II environmental site assessments at existing USPS sites or
proposed acquisition sites in New Jersey and the Virgin Islands. Other
compliance projects included updating boiler and UST/AST databases,
completing NYSDEC registration renewals of boilers and ASTs, updating
Emergency Planning and Community Right to Know (EPCRA)
submittals and revising facility information listed in the USEPA's RCRIS
database.

Fuel Storage Tank Environmental Compliance and Risk Mitigation
Assessments, United States Postal Service. Conducted in-depth
compliance assessments of underground and above ground tank systems
and related environmental management systems at locations with-in the
Postal Service’s former New York Metro Area. Facilities assessed ranged
from large facilities with more than 20 tanks containing a variety of fuels,
products, and wastes to small facilities with a single tank. These
assessments were designed to determine if the tank systems were installed
properly, operated and maintained according to Federal, State, and local
regulations and codes, and that the tank systems, including leak detection
systems were functioning correctly. The assessments also included a
review and evaluation of permit status, on-site record keeping, employee
training, and employee knowledge of system operation.

Environmental Specialist for the New Jersey School Construction
Corporation Hudson County Projects; in a joint venture with Turner
Construction, was responsible for review of preliminary assessments, site
investigations and hazardous material surveys. Worked with consultants,
architects and construction management personnel as part of the land
acquisition team.

Environmental Compliance Assessment Protocol (ECAP)
Assessments, Federal Aviation Administration (FAA), U.S. Army
Corps of Engineers (USACE) Seattle District, various locations.
Team Leader for the ECAP assessments conducted at FAA facilities in
Montana. Specific responsibilities included coordinating field activities
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and logistics, performing multi-media environmental compliance
assessments. Air Quality, Cultural and Historic Resources, Hazardous
Waste and Materials, Natural Resources, Pesticides, Petroleum, Oil and
Lubricants, Solid Waste, Special Pollutants, Underground Storage Tanks,
and Water Quality. The ECAP assessments identified specific regulatory
criteria and developed corrective action programs for non-compliance
issues. In addition, developed cost estimates for all corrective actions
identified during the assessments and briefed FAA management.

European Environmental Compliance Assessment System (ECAS)
Assessments, U.S. Army Europe, USACE, Transatlantic Programs
Center, Europe. Team Leader for the performance of ECAS
assessments at U.S. Army bases in Germany. Specific responsibilities
included identifying air quality, asbestos, radon, medical waste, potable
water, wastewater, PCB/T management and noise non-compliance issues,
developing corrective actions, and writing summary reports and briefed
Army personnel.

Lead-based Paint Surveys, U.S. Army Europe, USACE,
Transatlantic Programs Center, Europe.

Directed and conducted field operations for a lead-based paint survey for
U.S. Army Europe, USACE, Transatlantic Programs Center, Europe at
installations throughout Germany. Project responsibilities included
conducting briefings to the military hierarchy, coordinating media interviews
and ensuring project QA/QC while achieving project objectives in a
compressed time frame.

Hazardous Materials Risk Assessment, U.S. Coast Guard Facilities
Design and Construction.

Managed, directed and conducted lead-based-paint, asbestos and radon
risk assessments in U.S. Coast Guard Family Housing in the Continental
United States, Alaska and Puerto Rico. The project was conducted in
accordance with U.S. Coast Guard Facilities Design & Construction
Center (Atlantic) (FDCC LANT) specifications, U.S. Housing and Urban
Development (HUD) guidelines and AHERA guidelines. The project
included report preparation, cost estimating and briefings to senior USCG
personnel.

Professional Societies/Affiliates

Air and Waste Management Association

Languages

English

Specialized Training

1988/Hazardous Materials Health and Safety Training, 40 Hours

Hazardous Materials Health and Safety Training, Annual Refreshers

1991/Waste Site Supervisor Training

2002/New York City Transit Authority, Track Safety Training
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1998/AHERA Certified (AH 96-06121) Asbestos Inspector and Project
Designer

1997/New Jersey/EPA-Model Lead Inspector/Risk Assessor Training
Program

Cook College, Office of Continuing Education, “NJDEP Air Permit
Workshop” and “NJDEP Advanced Air Permit Workshop”

1995/Air and Waste Management Professional Development Program;
Operating Permits Workshop

1996/URS Professional Development Institute; Phase I Environmental Site
Assessment Training

2002/NJDEP Advanced Radius Air Permitting, Cook College Training,
Office of Continuing Education

2003/Certified Microbial Remediation Supervisor

Publications
“Air Quality Characterization from an Inactive Landfill” (with R.D.
Petherbridge). Presented at the 86th Annual Meeting and Exhibition of
the Air and Waste Management Association. Denver, CO. June 13-18,
1993.

“Criteria and Fundamentals for Siting Low Level Radioactive Waste
Disposal for New Jersey” (with Dr. David k. Robertson et.al.).
Department of Earth and Environmental Studies, Montclair State
University, Upper Montclair, NJ, 1994.



APPENDIX G – SITE-WIDE INSPECTION FORM











Inspector:

Date:

1. Site Use Restrictions

2. Site Cap

3. Soil Management

4. Recordkeeping
Check that the following records/reports are being maintained/completed (note report/log dates as appropriate):

5. Comments

Site-Wide Inspection Form
Ballpark at St. George Stadium Site (VCA Site No. V-00228)

1 Bank Street, Staten Island, NY

No on-site vegetable gardens?

Restricted commercial use maintained?

No groundwater withdrawal for potable/non-potable use?

Note the date that the annual site cover inspection was performed:

Repairs made as noted during inspection?

Note the date(s) of any soil disturbance activities conducted during the past year:

Proper soil management procedures implemented (cite appropriate close-out reports)?

(Note any deficiencies and recommendations for corrective actions.)

   1) Annual site cover inspection log

   2) Close-out report(s) for soil disburbance activities (including manifests for soil disposal)



Inspector Name: Date:

Time IN: Time OUT:

GENERAL

Weather: Temperature: Barometric Pressure:

When was the last rain event?

Are all system fans operating?  Yes / No / N/A (circle one)  

     If no, please list:

Any evidence of system tampering, vandalism or damage?

If no, please list location and corrective action:

BALLPARK SSDS/FAN OPERATIONS (IF APPLICABLE)

Vacuum Below 
Fan

PID Methane 1 LEL O2/CO2

"H2O ppb % % %

Comments:

TERMINAL BUILDING SSDS/FAN OPERATIONS (IF APPLICABLE)

Vacuum Below 
Fan

PID Methane 1 LEL O2/CO2

"H2O ppb % % %

Comments:

LOCATION Notes

Notes

1st base side vents - East 1 
(easternmost)

1st base side vents - East 2

1st base side vents - East 3

1st base side vents - East 4 
(westernmost)

SUB-SLAB DEPRESSURIZATION SYSTEM INSPECTION FORM

BALLPARK AT ST. GEORGE STADIUM SITE - VCA Site No. V-00228

Are all cleanout/sampling port caps securely attached?

3rd base side vents - West 1 
(easternmost)

3rd base side vents - West 2

3rd base side vents - West 4 
(westernmost)

Interior enclosed spaces

3rd base side vents - West 3

LOCATION

Page 1 of 2 Revised 05/17/10



SUB-SLAB DEPRESSURIZATION SYSTEM INSPECTION FORM

BALLPARK AT ST. GEORGE STADIUM SITE - VCA Site No. V-00228

EMPIRE OUTLETS SSDS/FAN OPERATIONS (IF APPLICABLE)

Vacuum Below 
Fan

PID Methane 1 LEL O2/CO2

"H2O ppb % % %

Comments: 

Notes: 
1.  Any methane levels above 3% by volume should be reported to AKRF immediately.
1.  Normal oxygel level is 19.5 - 21% in ambient air.

CONDITION OF FOUNDATION SLABS

Are there any signs of cracking or other damage?  Yes / No (circle one)  

     If yes, please list:

Recommended corrective action: 

NotesLOCATION

Page 2 of 2 Revised 05/17/10







APPENDIX H – GEOLOGIC SECTIONS AND

GROUNDWATER CONTOUR MAPS



















APPENDIX I – EXTENT OF

REMEDIAL EXCAVATION PERFORMED















APPENDIX J – PREVIOUS INVESTIGATION

LOCATIONS AND DATA
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Methane Assessment Methodology  

On 23 April 2013 Langan installed five, shallow temporary soil vapor monitoring points (VM-1 

through VM-5) within the fill material.  Vapor points VM-1 and VM-2 were installed in the vicinity of 

the proposed reflecting pool, VM-3 and VM-4 were collected within the proposed new Terminal 

building footprint and VM-5 was collected at the proposed location of new Terminal buildings.  

Sample locations are shown on the attached Figure 2. The monitoring points were completed to a 

depth of 2-feet b.g.s. using a Geoprobe 7822.  Teflon-lined polyethylene tubing was inserted into the 

hole to a depth of approximately 1.5-feet b.g.s. and the annulus was backfilled with #00 Sand to 

approximately 6-inches b.g.s., and the remainder of the hole was backfilled with hydrated granular 

bentonite that was sealed at the surface.  The soil vapor monitoring points were purged of ambient 

air by removing a minimum of three tubing volumes and a soil vapor sample was collected into a 

one-liter tedlar bag.  A Landtech Gem2000 portable methane meter was then used to screen the 

samples for the presence and concentration of methane (CH4), as well as carbon dioxide (CO2), 

oxygen (O2), and the balance (assumed to be nitrogen [N]).  The following is a summary of the 

findings of the assessment.  

 

Location CH4 % CO2 % O2 % N % 

VM-1 2.9 0.3 20.0 76.8 

VM-2 0.1 0.1 21.6 78.1 

VM-3 0.1 0.1 21.3 78.4 

VM-4 0.1 8.1 9.5 82.0 

VM-5 0.0 1.2 21.1 77.6 

 

Previous investigations at the site used a criteria of 10% of the methane LEL of 5%.  Based on this 

criteria, only the sample collected at VM-1 exceeds the applicable criteria.  VM-1 is located outside of 

the terminal within the vicinity of the Wheel foundations and reflecting pool which will constructed 

as an at grade structure; as such methane mitigation in this area is not required.  The methane 

monitoring points completed within the terminal building area (VM-3 and VM-4) detected 0.1% 

methane.  When compared to the above identified criteria, these results do not require that a 

methane mitigation system be installed beneath the proposed terminal building.  Additionally, as 

these samples were collected below the asphalt capping system for the site, it is not expected that 

the concentrations below the future building would be significantly higher than those that were 

detected as part of this investigation.   

 



TABLE 1
SUMMARY OF SOIL ANALYTICAL RESULTS

NEW YORK WHEEL

Staten Island, NY

Sample ID

Lab ID

Sampling Date

Compound mg/kg mg/kg mg/kg mg/kg mg/L Q Q Q Q

Volatile Organics, NJDEP/TCL/Part 375 List

1,2-Dibromoethane 106-93-4 mg/kg --- 0.04 0.008 0.0012 --- 0.0026 U 0.0036 U 0.0028 U 0.0023 U

Acetone 67-64-1 mg/kg 0.05 --- 70,000 41 --- 0.013 B 0.063 B 0.04 B 0.027 B

Volatile Organics, TCLP RCRA List --- --- --- --- --- ND ND ND ND

Semi-Volatiles, NJDEP/TCL/Part 375 List

1,2-Dichlorobenzene 95-50-1 mg/kg 1.1 59,000 5,300 59 --- 1.25 U 6.83 U 6.61 U 1.31 U

1,2-Diphenylhydrazine (as Azobenzene) 122-66-7 mg/kg --- 2 0.7 0.15 --- 0.379 U 2.07 U 2.00 U 0.398 U

1,4-Dichlorobenzene 106-46-7 mg/kg 1.8 13 5 10 --- 1.18 U 6.43 U 6.23 U 1.24 U

2,4,6-Trichlorophenol 88-06-2 mg/kg --- 74 19 3.1 --- 0.972 U 5.30 U 5.14 U 1.02 U

2,4-Dichlorophenol 120-83-2 mg/kg --- 2,100 180 1 --- 1.56 U 8.52 U 8.25 U 1.64 U

2,4-Dinitrophenol 51-28-5 mg/kg --- 1,400 120 0.21 --- 1.61 U 8.77 U 8.49 U 1.69 U

2,4-Dinitrotoluene 121-14-2 mg/kg --- 3 0.7 0.05 --- 0.846 U 4.61 U 4.47 U 0.888 U

2,6-Dinitrotoluene 606-20-2 mg/kg --- 3 0.7 1.1 --- 0.984 U 5.36 U 5.2 U 1.03 U

2-Methylphenol 95-48-7 mg/kg 0.33 3,400 310 64 --- 0.727 U 3.97 U 3.84 U 0.763 U

2-Nitroaniline 88-74-4 mg/kg --- 23,000 39 0.038 --- 1.67 U 9.10 U 8.82 U 1.75 U

3,3'-Dichlorobenzidine 91-94-1 mg/kg --- 4 1 8.3 --- 1.00 U 5.47 U 5.30 U 1.05 U

3- & 4-Methylphenols 65794-96-9 mg/kg --- --- --- 0.031 --- 0.831 U 4.53 U 4.39 U 0.872 U

3-Nitroaniline 99-09-2 mg/kg --- --- --- 0.033 --- 1.90 U 10.4 U 10.0 U 2.00 U

4,6-Dinitro-2-methylphenol 534-52-1 mg/kg --- 68 6 --- --- 2.41 U 13.2 U 12.7 U 2.53 U

4-Nitroaniline 100-01-6 mg/kg --- --- --- 0.031 --- 0.792 U 4.32 U 4.19 U 0.832 U

Acetophenone 98-86-2 mg/kg --- 5 2 200 --- 0.766 U 4.18 U 4.05 U 0.804 U

Atrazine 1912-24-9 mg/kg --- 2,400 210 0.13 --- 1.03 U 5.61 U 5.43 U 1.08 U

Benzaldehyde 100-52-7 mg/kg --- 68,000 6100 0.078 --- 1.52 U 8.27 U 8.01 U 1.59 U

Benzidine 92-87-5 mg/kg --- 0.7 0.7 0.078 --- 0.344 U 1.88 U 1.82 U 0.362 U

Benzo(a)anthracene 56-55-3 mg/kg 1 2 0.6 25 --- 0.716 U 6.7 J,D 31.3 D 2.99 D
Benzo(a)pyrene 50-32-8 mg/kg 1 0.2 0.2 2.5 --- 0.758 U 7.26 J,D 29 D 3.6 D
Benzo(b)fluoranthene 205-99-2 mg/kg 1 2 0.6 25 --- 1.6 U 8.75 U 28.1 D 2.21 D
Benzo(k)fluoranthene 207-08-9 mg/kg 0.8 23 6 250 --- 1.91 U 10.4 U 30.2 D 2.72 D
Bis(2-chloroethyl)ether 111-44-4 mg/kg --- 2 0.4 0.0039 --- 0.976 U 5.32 U 5.16 U 1.02 U

Chrysene 218-01-9 mg/kg 1 230 62 230 --- 0.884 J,D 6.74 J,D 30.1 D 2.66 D
Dibenzo(a,h)anthracene 53-70-3 mg/kg 0.33 0.2 0.2 2.5 --- 0.769 U 4.2 U 4.06 U 0.808 U

Hexachlorobenzene 118-74-1 mg/kg 0.33 1 0.3 0.96 --- 1.13 U 6.16 U 5.96 U 1.19 U

Hexachlorobutadiene 87-68-3 mg/kg --- 25 6 1.2 --- 0.647 U 3.53 U 3.42 U 0.679 U

Hexachloroethane 67-72-1 mg/kg --- 140 35 0.56 --- 0.547 U 2.98 U 2.89 U 0.575 U

Indeno(1,2,3-cd)pyrene 193-39-5 mg/kg 0.5 2 0.6 25 --- 0.873 U 4.76 U 6.43 J,D 0.916 U

Isophorone 78-59-1 mg/kg --- 2,000 510 1.9 --- 0.658 U 3.59 U 3.48 U 0.691 U

N-nitroso-di-n-propylamine 621-64-7 mg/kg --- 0.3 0.2 0.0013 --- 0.639 U 3.49 U 3.38 U 0.671 U

N-Nitrosodimethylamine 62-75-9 mg/kg --- 0.7 0.7 0.000041 --- 0.785 U 4.28 U 4.15 U 0.824 U

Nitrobenzene 98-95-3 mg/kg --- 340 31 0.79 --- 0.563 U 3.07 U 2.97 U 0.591 U

Pentachlorophenol 87-86-5 mg/kg 0.8 10 3 5 --- 1.44 U 7.87 U 7.62 U 1.51 U

Phenol 108-95-2 mg/kg 0.33 210,000 18,000 66 --- 0.827 U 4.51 U 4.37 U 0.868 U

Semi-Volatiles, TCLP RCRA Target List --- --- --- --- --- ND ND ND ND

Pesticides, NJDEP/TCL/Part 375 List --- --- --- --- ---

4,4'-DDD 72-54-8 mg/kg 0.0033 13 3 6.8 --- 0.00295 D 0.00646 D 0.00902 D 0.00199 U

4,4'-DDE 72-55-9 mg/kg 0.0033 9 2 41 --- 0.00189 U 0.00341 D 0.00728 D 0.00248 D

4,4'-DDT 50-29-3 mg/kg 0.0033 8 2 53 --- 0.00419 D 0.00524 D 0.00243 D 0.0234 D

Pesticides, TCLP RCRA List --- --- --- --- --- ND ND ND ND

Polychlorinated Biphenyls (PCB) --- --- --- --- --- ND ND ND ND

Herbicides, TCLP Target List --- --- --- --- --- ND ND ND ND

Metals, Target Analyte

Arsenic 7440-38-2 mg/kg 13 19 19 12 --- 31.6 20.3 6.26 140
Cobalt 7440-48-4 mg/kg --- 590 1,600 8.1 --- 7.56 8.8 11.5 6.09

Copper 7440-50-8 mg/kg 50 45,000 3,100 8,200 --- 112 93 202 182
Lead 7439-92-1 mg/kg 63 800 400 450 --- 218 146 119 300
Nickel 7440-02-0 mg/kg 30 23,000 1,600 650 --- 52.5 70.9 70.6 27.1

Selenium 7782-49-2 mg/kg 3.9 5,700 390 26 --- 3.57 3.19 3.28 5.73
Zinc 7440-66-6 mg/kg 109 110,000 23,000 12,000 --- 248 149 350 190

Metals, TCLP RCRA
Arsenic 7440-38-2 mg/L --- --- --- --- 5 0.008 0.022 0.004 U 0.145

Barium 7440-39-3 mg/L --- --- --- --- 100 0.406 0.44 0.316 0.526

Cadmium 7440-43-9 mg/L --- --- --- --- 1 0.004 0.002 U 0.002 U 0.002 U

Chromium 7440-47-3 mg/L --- --- --- --- 5 0.008 0.002 J 0.002 J 0.002 U

Lead 7439-92-1 mg/L --- --- --- --- 5 0.197 0.225 0.148 0.003

Selenium 7782-49-2 mg/L --- --- --- --- 1 0.016 0.019 0.016 0.026

Miscellaneous

Ignitability - - --- --- --- --- --- Non-Ignit. Non-Ignit. Non-Ignit. Non-Ignit.

% Solids - % --- --- --- --- --- 87.10% 79.80% 82.40% 83%

Reactivity - Cyanide - mg/kg --- --- --- --- --- 0.025 U 0.025 U 0.025 U 0.025 U

Reactivity - Sulfide - mg/kg --- --- --- --- --- 15 U 15 U 15 U 15 U

pH - pH Units --- --- --- --- <2; >12.5 9.54 8.97 9.17 7.97

NOTES:

Regulatory Exceedences are color coded by regulation.

Q is the qualifier column with definitions as follows:

U=analyte not detected at or above the level indicated.

B=analyte found in the analysis batch blank.

D=result is from an analysis that required a dilution.
J=analyte detected at or above the MDL (method detection limit) but below the RL (Reporting Limit) - data is estimated.

ND = analyte not detected.

NA= analyte not analyzed.

--- = indicates no regulatory limit has been established for this analyte

NYSDEC UUO= New York State Department of Environmental Conservation Unrestricted Use Objectives based on the revised Brownfields Remedial Program Soil Cleanup Objectives Subpart 375-6, Effective December 14, 2006.

NJDEP NRDCSRS = New Jersey Department of Environmental Protection Non-Residential Direct Contact Soil Remediation Standards, N.J.A.C. 7:26D; last amended May 7, 2012.

NJDEP RDCSRS = New Jersey Department of Environmental Protection Residential Direct Contact Soil Remediation Standards, N.J.A.C. 7:26D; last amended May 7, 2012.

PADEP Clean Fill= Pennsylvania Department of Environmental Protection Clean Fill Concentration Limits based on Tables FP-1a and FP-1b, Document Number 258-2182-773, Interim Final Effective Date August 7, 2010.

EPA Hazardous Waste Limits= Environmental Protection Agency, Title 40 - Protection of Environment, Section 261.24 - Toxicity characteristic; July 1, 2012.

DISCLAIMER: York Analytical Laboratories, Inc. is providing this information as a convenience to you.  York makes no representations or warranties that these data are accurate, complete or represent the latest regulatory authority limits or analytes.  York is not responsible for any errors or omissions in these specific 

regulations.  Your use of these data constitute your understanding of these limitations and you agree to hold York harmless from any and all action that may arise from use of said information. As regulations change often, we encourage the user to review the regulatory limits and lists of interest to confirm these data.

CAS Number Units

EPA Hazardous 

Waste Limits
PADEP Clean Fill NYSDEC UUO NJDEP  NRDCSRS NJDEP RDCSRS

001/WC-1A/B

13D0507-01

4/1/2013

002/WC-2A/B

13D0507-02

4/2/2013

003/WC-3A/B 004/WC-4A/B

13D0507-03

4/4/2013

13D0507-04

4/11/2013

\\langan.com\data\EP\data3\100341301\Engineering Data\Environmental\Correspondence\Phase II Letter Report\Backup\WC\Waste Class Analytical Data
1/15/2014, 4:23 PM
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SV-1 SOIL GAS SAMPLE LOCATION

NORTH SITE 1 BOUNDARY

APPROXIMATE BUILDING FOOTPRINT

Aerial Source: 2012 World Imagery - Esri, DigitalGlobe,
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Table 1

New York Wheel
1 Bank Street

Staten Island, New York

Soil Vapor Analytical Results

Volatile Organic Compounds

Client ID NYSDOH 2006 NYSDOH 2003 EPA 2001 NYSDOH 2005 SV-1 SV-2 SV-3

Lab Sample ID Soil Vapor Soil Vapor BASE HEI RIOPA L1413846-01 L1413846-02 L1413846-06

Date Sampled Intrusion Indoor 90th 95th 6/23/2014 6/23/2014 6/23/2014

Dilution Air Guideline Upper Fence Percentile Percentile 10 7.5 2.5

Value Indoor
µg/m3 µg/m3 µg/m3 µg/m3 µg/m3

1,1,1-Trichloroethane NS 2.5 20.6 NS 10.9 U 8.18 U 2.73 U

1,1,2,2-Tetrachloroethane NS 0.4 NS NS 13.7 U 10.3 U 3.43 U

1,1,2-Trichloroethane NS 0.4 <1.5 NS 10.9 U 8.18 U 2.73 U

1,1-Dichloroethane NS 0.4 <0.7 NS 8.09 U 6.07 U 2.02 U

1,1-Dichloroethene NS 0.4 <1.4 NS 7.93 U 5.95 U 1.98 U

1,2,4-Trichlorobenzene NS 0.5 <6.8 NS 14.8 U 11.1 U 3.71 U

1,2,4-Trimethylbenzene NS 9.8 9.5 NS 9.83 U 7.37 U 6.39

1,2-Dibromoethane NS 0.4 <1.5 NS 15.4 U 11.5 U 3.84 U

1,2-Dichlorobenzene NS 0.5 <1.2 NS 12 U 9.02 U 3.01 U

1,2-Dichloroethane NS 0.4 <0.9 NS 8.09 U 6.07 U 2.02 U

1,2-Dichloropropane NS 0.4 <1.6 NS 9.24 U 6.93 U 2.31 U

1,3,5-Trimethylbenzene NS 3.9 3.7 NS 9.83 U 7.37 U 2.63

1,3-Butadiene NS 0.5 <3.0 NS 8.98 3.32 U 1.11 U

1,3-Dichlorobenzene NS 0.5 <2.4 NS 12 U 9.02 U 3.58

1,4-Dichlorobenzene NS 1.2 5.5 344 12 U 9.02 U 3.01 U

1,4-Dioxane NS NS NS NS 7.21 U 5.41 U 1.8 U

2,2,4-Trimethylpentane NS 5 NS NS 780 33.8 2.34 U

2-Butanone NS 16 12 NS 97.6 99.7 35.7

2-Hexanone NS NS NS NS 8.2 U 6.15 U 2.05 U

3-Chloropropene NS NS NS NS 6.26 U 4.7 U 1.57 U

4-Ethyltoluene NS NS 3.6 NS 9.83 U 7.37 U 2.46 U

4-Methyl-2-pentanone NS 1.9 6 NS 54.9 21.5 18.7

Acetone NS 115 98.9 45.8 252 6750 1960

Benzene NS 13 9.4 10 537 126 37.1

Benzyl chloride NS NS <6.8 NS 10.4 U 7.77 U 2.59 U

Bromodichloromethane NS NS NS NS 13.4 U 10 U 3.35 U

Bromoform NS NS NS NS 20.7 U 15.5 U 5.17 U

Bromomethane NS 0.5 <1.7 NS 7.77 U 5.82 U 1.94 U

Carbon disulfide NS NS 4.2 NS 26.8 17.9 10.5

Carbon tetrachloride NS 1.3 <1.3 1.1 12.6 U 9.44 U 3.15 U

Chlorobenzene NS 0.4 <0.9 NS 9.21 U 6.91 U 2.3 U

Chloroethane NS 0.4 <1.1 NS 5.28 U 4.72 1.32 U

Chloroform NS 1.2 1.1 6.34 9.77 U 7.33 U 2.44 U

Chloromethane NS 4.2 3.7 NS 10.9 3.78 1.03 U

cis-1,2-Dichloroethene NS 0.4 <1.9 NS 7.93 U 5.95 U 1.98 U

cis-1,3-Dichloropropene NS 0.4 <2.3 NS 9.08 U 6.81 U 2.27 U

Cyclohexane NS 6.3 NS NS 361 21.8 81.9

Dibromochloromethane NS NS NS NS 17 U 12.8 U 4.26 U

Dichlorodifluoromethane NS 10 16.5 NS 9.89 U 7.42 U 67.7

Ethanol NS 1,300 210 NS 1750 857 219

Ethyl Acetate NS NS 5.4 NS 18 U 13.5 U 4.5 U

Ethylbenzene NS 6.4 5.7 7.62 53.9 9.47 19.5

Freon-113 NS 2.5 3.5 NS 15.3 U 11.5 U 3.83 U

Freon-114 NS 0.4 NS NS 14 U 10.5 U 3.49 U

Heptane NS 18 NS NS 688 102 52.5

Hexachlorobutadiene NS 0.5 <6.8 NS 21.3 U 16 U 5.33 U

Isopropanol NS NS 250 NS 34.4 43.3 22.4

Methyl tert butyl ether NS 14 11.5 36 7.21 U 5.41 U 1.8 U

Methylene chloride 60 16 10 7.5 34.7 U 26.1 U 8.69 U

n-Hexane NS 14 10.2 NS 1270 170 74

o-Xylene NS 7.1 7.9 7.24 39.1 7.25 20

p/m-Xylene NS 11 22.2 22.2 140 24.6 66.5

Styrene NS 1.4 1.9 NS 8.52 U 6.39 U 2.13 U

Tertiary butyl Alcohol NS NS NS 5.13 54.9 90.6 35.5

Tetrachloroethene 30 2.5 15.9 NS 54 25.9 31.9

Tetrahydrofuran NS 0.8 NS 6.01 5.9 U 6.05 1.91

Toluene NS 57 43 NS 2160 445 232

trans-1,2-Dichloroethene NS NS NS 39.8 7.93 U 5.95 U 1.98 U

trans-1,3-Dichloropropene NS NC <1.3 NS 9.08 U 6.81 U 2.27 U

Trichloroethene 5 0.5 4.2 NS 10.7 U 8.06 U 3.57

Trichlorofluoromethane NS 12 18.1 1.36 11.2 U 8.43 U 2.81 U

Vinyl bromide NS NS NS NS 8.74 U 6.56 U 2.19 U

Vinyl chloride NS 0.4 <1.9 NS 5.11 U 3.83 U 1.28 U
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Table 1

New York Wheel
1 Bank Street

Staten Island, New York

Soil Vapor Analytical Results

Volatile Organic Compounds

Client ID NYSDOH 2006 NYSDOH 2003 EPA 2001 NYSDOH 2005

Lab Sample ID Soil Vapor Soil Vapor BASE HEI RIOPA

Date Sampled Intrusion Indoor 90th 95th

Dilution Air Guideline Upper Fence Percentile Percentile

Value Indoor
µg/m3 µg/m3 µg/m3 µg/m3 µg/m3

1,1,1-Trichloroethane NS 2.5 20.6 NS

1,1,2,2-Tetrachloroethane NS 0.4 NS NS

1,1,2-Trichloroethane NS 0.4 <1.5 NS

1,1-Dichloroethane NS 0.4 <0.7 NS

1,1-Dichloroethene NS 0.4 <1.4 NS

1,2,4-Trichlorobenzene NS 0.5 <6.8 NS

1,2,4-Trimethylbenzene NS 9.8 9.5 NS

1,2-Dibromoethane NS 0.4 <1.5 NS

1,2-Dichlorobenzene NS 0.5 <1.2 NS

1,2-Dichloroethane NS 0.4 <0.9 NS

1,2-Dichloropropane NS 0.4 <1.6 NS

1,3,5-Trimethylbenzene NS 3.9 3.7 NS

1,3-Butadiene NS 0.5 <3.0 NS

1,3-Dichlorobenzene NS 0.5 <2.4 NS

1,4-Dichlorobenzene NS 1.2 5.5 344

1,4-Dioxane NS NS NS NS

2,2,4-Trimethylpentane NS 5 NS NS

2-Butanone NS 16 12 NS

2-Hexanone NS NS NS NS

3-Chloropropene NS NS NS NS

4-Ethyltoluene NS NS 3.6 NS

4-Methyl-2-pentanone NS 1.9 6 NS

Acetone NS 115 98.9 45.8

Benzene NS 13 9.4 10

Benzyl chloride NS NS <6.8 NS

Bromodichloromethane NS NS NS NS

Bromoform NS NS NS NS

Bromomethane NS 0.5 <1.7 NS

Carbon disulfide NS NS 4.2 NS

Carbon tetrachloride NS 1.3 <1.3 1.1

Chlorobenzene NS 0.4 <0.9 NS

Chloroethane NS 0.4 <1.1 NS

Chloroform NS 1.2 1.1 6.34

Chloromethane NS 4.2 3.7 NS

cis-1,2-Dichloroethene NS 0.4 <1.9 NS

cis-1,3-Dichloropropene NS 0.4 <2.3 NS

Cyclohexane NS 6.3 NS NS

Dibromochloromethane NS NS NS NS

Dichlorodifluoromethane NS 10 16.5 NS

Ethanol NS 1,300 210 NS

Ethyl Acetate NS NS 5.4 NS

Ethylbenzene NS 6.4 5.7 7.62

Freon-113 NS 2.5 3.5 NS

Freon-114 NS 0.4 NS NS

Heptane NS 18 NS NS

Hexachlorobutadiene NS 0.5 <6.8 NS

Isopropanol NS NS 250 NS

Methyl tert butyl ether NS 14 11.5 36

Methylene chloride 60 16 10 7.5

n-Hexane NS 14 10.2 NS

o-Xylene NS 7.1 7.9 7.24

p/m-Xylene NS 11 22.2 22.2

Styrene NS 1.4 1.9 NS

Tertiary butyl Alcohol NS NS NS 5.13

Tetrachloroethene 30 2.5 15.9 NS

Tetrahydrofuran NS 0.8 NS 6.01

Toluene NS 57 43 NS

trans-1,2-Dichloroethene NS NS NS 39.8

trans-1,3-Dichloropropene NS NC <1.3 NS

Trichloroethene 5 0.5 4.2 NS

Trichlorofluoromethane NS 12 18.1 1.36

Vinyl bromide NS NS NS NS

Vinyl chloride NS 0.4 <1.9 NS

SV-4 SV-5 SV-6

L1413846-03 L1413846-05 L1413846-04

6/23/2014 6/23/2014 6/23/2014

3.333 3.333 3.333

3.64 U 3.64 U 3.64 U

4.58 U 4.58 U 4.58 U

3.64 U 3.64 U 3.64 U

2.7 U 2.7 U 2.7 U

2.64 U 2.64 U 2.64 U

4.95 U 4.95 U 4.95 U

3.62 4.52 7.77

5.13 U 5.13 U 5.13 U

4.01 U 4.01 U 4.01 U

2.7 U 2.7 U 2.7 U

3.08 U 3.08 U 3.08 U

3.28 U 3.28 U 5.51

2.96 8.36 14.3

4.01 U 4.24 4.01 U

4.01 U 4.01 U 4.01 U

2.4 U 2.4 U 2.4 U

162 66.8 155

20.9 157 136

2.73 U 2.73 U 2.73 U

2.09 U 2.09 U 2.09 U

3.28 U 3.28 U 3.54

8.85 21.1 29.2

1470 3210 1880

113 68.4 93.6

3.45 U 3.45 U 3.45 U

4.47 U 4.47 U 4.47 U

6.9 U 6.9 U 6.9 U

2.59 U 2.59 U 2.59 U

25.4 93.7 86.9

4.2 U 4.2 U 4.2 U

3.07 U 3.07 U 3.07 U

1.76 U 5.78 3.88

3.26 U 4.13 3.26 U

2.58 2.19 4.4

2.64 U 36.2 2.64 U

3.03 U 3.03 U 3.03 U

115 33.5 107

5.68 U 5.68 U 5.68 U

5.09 3.94 3.3 U

337 262 384

6.02 U 6.02 U 6.02 U

22.9 18.6 42.1

5.11 U 5.11 U 5.11 U

4.66 U 4.66 U 4.66 U

186 93.4 177

7.11 U 7.11 U 7.11 U

14.8 28 30

2.4 U 2.88 3.08

15.3 11.6 U 11.6 U

293 165 339

16.5 17.4 37.4

60.4 60.4 111

2.84 U 2.84 U 2.84 U

21.5 37.6 36.1

31.6 35.4 29.9

1.97 U 1.97 U 1.97 U

505 316 407

2.64 U 23.8 2.64 U

3.03 U 3.03 U 3.03 U

143 103 4.49

3.75 U 7.19 3.75 U

2.92 U 2.92 U 2.92 U

1.71 U 82.3 1.82
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APPENDIX K – BALLPARK SUB-SLAB

DEPRESSURIZATION AND GAS

MONITORING SYSTEMS





















































































































































































































































































































































































































APPENDIX L - STORMWATER RETENTION BASIN

PLANS AND SPECIFICATIONS

































APPENDIX M – EXISTING MONITORING WELL

CONSTRUCTION LOGS















APPENDIX N – 2006 OPERATIONS, MAINTENANCE, AND

MONITORING PLAN
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1.0   PROJECT DESCRIPTION 
 
The developer BFC Partners is proposing to construct Empire Outlets, an outlet retail 
mall and hotel, in the St. George neighborhood of Staten Island, on land that is presently 
owned by the City of New York.  The project consists of 365,000 square feet of retail 
space, a 130,000 square foot hotel, and a 1250 space parking garage bounded by Bank 
Street on the north, the St. George Ferry Terminal on the east, Wall Street on the west 
and Richmond Terrace on the south, as shown on Figure 1. Richmond Terrace is the 
only public street adjacent to the property. 
 
The land is presently used for two commuter parking lots for the St. George Ferry 
Terminal operated by New York City Economic Development Corporation (NYCEDC) 
and New York City Department of Transportation (NYCDOT). A portion of the project 
site will be on structure above Staten Island Rapid Transit Operating Authority 
(SIRTOA) Railroad Right-of-Way (RROW). 
 
The stormwater discharges resulting from the disturbed areas of the site will be 
authorized under a NYSDEC State Pollutant Discharge Elimination System (SPDES) 
General Permit for Stormwater Discharges from Construction Activity (GP-0-10-001).  
This Stormwater Pollution Prevention Plan (SWPPP) has been prepared in accordance 
with NYSDEC GP-0-10-001 and other published NYSDEC guidance documents. 
 
The objective of this SWPPP is to protect the quality of the receiving water body (New 
York Harbor). This objective will be accomplished by utilizing control measures to 
encourage on-site deposition of sediment during the construction phase and filter 
sediment and oils in the post-construction phase. 
 
 
2.0  EXISTING CONDITIONS 
 
The Empire Outlets property consists of approximately 8.12 acres of land developed as 
parking lots and RROW. The work for the project will also include adjustment of private 
streets, Bank Street and Wall Street, increasing the total area disturbed by the project to 
8.87 acres. However, the work for the project affects the stormwater systems beyond the 
disturbed area, which includes Richmond County Bank Ballpark as well as the DOT Bus 
Viaduct stormwater system, affecting approximately 4.52 acres outside of the property 
line. Therefore, the total affected site area is 12.64 acres. The project area generally 
consists of fill from the surface to approximately 5 feet below grade.  The fill is typically 
native gravelly sands, with varying amounts of silt and clay.  Underlying the fill are 
black cinders and slag typical of a former rail yard. Weathered green rock is located 8 to 
10 feet below grade. 
 
 





Empire Outlets    Stormwater Pollution Prevention Plan 

Philip Habib & Associates 4 July 2014 

 

Group A is the predominant Hydrologic Soil Group, consisting of sandy soils with good 
permeability. 
 
The groundwater is tidal.  Any trapped water will be handled by pumping from sumps.  
      
3.0   PROPOSED CONDITIONS 
 
As part of the proposed Empire Outlets construction, approximately 8.12 acres of the 
existing developed area will be disturbed.  Piles will be driven for building foundations 
for the parking garage and retail and hotel above.  Sanitary sewage from the project will 
outlet to the existing sanitary sewer beneath Richmond Terrace. Stormwater from the 
project will outlet to two existing outfalls (north and south) which discharge to the New 
York Harbor. The stormwater from the roofs and plazas will be collected in two 
detention tanks located beneath the waterfront esplanade and treated in AquaShield 
Aqua-Swirl Hydrodynamic Separator units prior to discharging to the New York Harbor. 
The stormwater from Wall Street, Bank Street, and the Ballpark will be collected in a 
separate system treated in a AquaShield Aqua-Swirl Hydrodynamic Separator unit and 
discharged to the New York Harbor via the existing north outfall. The site drainage 
plans, which show the on-site systems and the connections to the outfalls, are included 
in Appendix I. 
 
4.0   CONSTRUCTION PHASING PLAN 
 
The following describes the expected construction sequencing for the project. 
 
 

1. Install security fence and temporary erosion and sediment controls including silt 
fencing along the perimeter of the site, drainage inlet protection around adjacent 
inlets and catch basins, and construct stabilized construction pads at each 
construction vehicle access point. 

2. Complete any remaining demolition and site clearing. 
3. Drive piles. 
4. Construct building; install utilities, including Aqua-Swirl hydrodynamic 

separator units and make utility connections. 
5. Construct pavements and lawn areas, including topsoil and seeding. 
6. Remove temporary erosion and sediment controls. 

 
 
5.0 EROSION AND SEDIMENT CONTROL MEASURES 
      
Soil erosion and sediment control plans have been developed to control the potential 
erosion and sediment generated by the project during the construction. Before excavation 
work begins, the proposed sediment control measures shall be in place. The contractor is to 
maintain the measures installed, to inspect them after rainfalls, and to replace any non-
functioning elements. 
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Temporary Sediment Controls: 
 
The following describes the temporary controls that will be implemented at the site.  The 
Sediment and Erosion Control Plan included in section 5 show the locations and details 
for the measures.  
 

 Stabilized Construction Exit Controls: All construction exits will have a 
stabilized aggregate pad underlain with filter cloth. The pad shall consist of 2” 
stone or recycled concrete aggregate, with a minimum thickness of 6”, and it 
shall be replenished if the stone is displaced. This measure is provided to reduce 
the off-site transport of soil and sediment from the construction site. 

 Perimeter Sediment Controls: Silt fence and hay bales will be installed around 
the perimeter of the site. These measures will control the sediment runoff where 
the soil has been disturbed by stopping the water containing sediment long 
enough for the sediment to be filtered while the water passes through the fabric.  

 
 Sediment Filter/Filter Fabric Drop Inlet Protection: Inlet protection and/or 

sediment filters are to be located around all catch basins and inlets adjacent to the 
construction areas to prevent sediment from flowing into these structures. These 
filters are to be installed in a manner to allow particles to be removed from 
stormwater flow before entering the receiving drainage structure.  

 Runoff and Sediment Control: At any location where surface runoff from 
disturbed or graded areas may flow off the construction area, appropriate 
sediment control measures shall be installed to prevent sediment from being 
transported offsite. Silt fencing and hay bale dikes shall be used to keep runoff 
from disturbed areas from flowing offsite.  

 
 Dust Control: If dust control becomes an issue during regrading activities, 

appropriate dust control shall be provided by sprinkling the work area with 
water. 

 
 Site Stabilization Measures: Site stabilization measures will be provided for any 

disturbed area which will not be under active construction for more than 14 days.  
Such measures will include mulching, hydroseeding or other accepted means of 
control. 

 
Implementation Schedule 
 
The initial placement of temporary soil erosion control measures shall take place before 
any excavation is performed. The duration that each practice will remain in place shall 
be based on its useful life as determined by the inspections. Measures that are past their 
useful life shall be replaced.  
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Site Assessment and Inspections 

 

The Inspection Report will be completed by a ‘qualified professional’ to fully document 
each inspection. A qualified professional is a person knowledgeable and certified in the 
principles and practices of erosion and sediment controls. 

 

The professional shall conduct a site assessment prior to the start of construction and certify 
in an inspection report that the specified soil erosion and sediment control measures have 
been adequately installed.  The professional shall maintain a record of all inspection reports 
in a log book, maintained on site. Any changes to the proposed SWPPP shall be 
documented. 

 

The professional shall perform regular inspections on all of the storm water management 
systems to ensure they are functioning properly. In any instance of non-compliance, 
corrective measures shall be implemented. The professional shall inspect the construction 
site at least once every seven (7) calendar days and within 24 hours of the end of a storm 
that is 0.5 inches or greater.  

During each inspection, the following information shall be recorded: 
 

 Indicate on a site map all areas of the site that have undergone temporary or 
permanent stabilization. 

 
 Indicate all disturbed site areas that have not undergone active site work during 

the previous 14 day period. Inspect all sediment control practices and record the 
approximate degree of sediment accumulation as a percentage of the sediment 
storage volume. 

 
 Inspect all erosion and sediment control practices and record all maintenance 

requirements such as verifying the integrity of barrier or diversion systems and 
containment systems. Document any excessive deposition of sediment or 
ponding water along barrier or diversion systems. 

 
Other elements that shall be inspected include: 
 

 Disturbed areas and areas used for storage of materials that are exposed to 
precipitation shall be inspected for evidence of, or the potential for, pollutants 
entering the drainage system. 

 
 Silt fences and hay bales shall be inspected for depth of sediment, tears in the 

fabric, and fabric attachment to posts. Posts shall also be inspected to ensure that 
they are firmly set into the ground. Built up sediment shall be removed from silt 
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fences when it has reached the lesser of one-third of the height of the fence or six 
inches in height. 

 
 Locations where vehicles enter or exit the site shall be inspected for evidence of 

off-site sediment tracking. Excessive sediment accumulated on nearby roads 
shall be swept up. 

 
 
Maintenance and Maintenance Schedule 
 
All erosion control measures are to be properly and regularly maintained to ensure 
correct operation. This shall include any necessary material replacements or repairs to 
these erosion measures. At a minimum, sediment shall be removed from sediment traps 
or sediment ponds whenever their capacity has been reduced by fifty (50) percent from 
the design capacity. 
 
All contractors and subcontractors shall sign a Certification Statement before 
undertaking any construction activity at the site. Copies of all such signed certifications 
shall be included in the copy of this plan that is maintained on the site. 
 
Safety and Health Plan 
 
A Safety and Health Plan shall be developed for the site and will be maintained 
onsite during construction activities. 
 
Notice of Termination 
 
When the site has been finally stabilized and all stormwater discharges from 
construction activities that are authorized by this permit are eliminated, the operator 
shall submit a Notice of Termination ("NOT") form approved and provided by the 
Department (or photocopy thereof) indicating such termination of discharges. The 
NOT shall be signed in accordance with the General Permit and submitted to the 
address indicated on the approved NOT form. 
 
Permanent Controls 
 
The site will be permanently stabilized with asphalt pavement, pavers, and seeded 
planted areas after the final grading is completed.   The stormwater runoff from the 
project site will be collected in the on-site storm sewer system which will be comprised 
of stormwater pipes and detention tanks. Stormwater off-site will be collected in a 
separate system. In accordance with NYCDEP requirements these flows to the existing 
outfalls will be limited to the capacity of the outfall pipes and all flows will be routed 
through an AquaShield Aqua-Swirl Hydrodynamic Separator prior to discharge to the 
New York Harbor.  
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6.0 Post Construction Water Quality Control Plan 
 
Under New York State Department of Environmental Conservation State Pollution 
Discharge Elimination System (NYSDEC SPDES) requirements, post-construction 
water quality (WQ) controls are required for this project.  This project is a 
“Redevelopment Project”, as defined by Chapter 9 of the New York State Stormwater 
Management Design Manual since the site area was previously disturbed.   
 
The volume of water to be treated to satisfy the WQ objectives is computed as follows: 
 
WQv = (P*Rv*A)/12, where 
P = 1.2 (90% rainfall event number for New York County) 
Rv = 0.05 + 0.009I, with I = percent impervious cover or 88.39% for this area, 
                                 therefore, Rv = 0.846 
A= 12.64 acres 
WQv = 1.069 acre-ft. 
 
The proposed post construction water quality controls for this project include provision 
of engineered structures to collect and separate total suspended solids (TSS) and oils and 
grease from the higher-frequency, lower rainfall storms (AquaShield Aqua-Swirl AS-6 
and AS-10 Hydrodynamic Separator or equal).  Based upon product literature, the Aqua-
Swirl units will remove up to 50% of TSS and oil and grease.   
 
The Aqua-Swirl hydrodynamic separators were sized to treat the peak discharge from a 
water quality storm, following Appendix B of the NYS Stormwater Management Design 
Manual and TR-55 manual.   The total peak water quality discharge was determined to 
be 12.81 cfs, which is treated in three hydrodynamic separators. (These calculations can 
be found in Section 4 of this report.)  The AquaShield Aqua-Swirl AS-6 Hydrodynamic 
Separator was selected for two locations as it has a treatment capacity of 3.2 cfs.  An 
Aqua-Swirl AS-6 unit will be provided for the flow coming from the offsite areas 
including the Ballpark, Wall Street, and Bank Street; as well as at the discharge of the 
north detention tank. The south detention tank and DOT Bus Viaduct will discharge to 
an AquaShield Aqua-Swirl AS-10 Hydrodynamic Separator designed to receive a peak 
treatment flow of 8.8 cfs. After including the existing and proposed water quality 
treatment units, there is sufficient capacity to handle the peak water quality discharge. 
 
Since the site discharges directly to tidal waterbodies, no water quantity controls are 
required for this project. 
 
As per the latest NYSDEC Stormwater Management Design Manual, a proposed 
development must attempt to reduce the stormwater impacts through the use of site 
planning techniques, runoff reduction techniques and standard SMPs. The Runoff 
Reduction Volume (RRv) is defined as the reduction of the total WQv by application of 
green infrastructure techniques and SMPs to replicate pre-development hydrology. 
Runoff reduction is achieved by infiltration, groundwater recharge, reuse, recycling and 
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other measures intended to minimize concentrated flow. 
 
With the proposed development, all stormwater falling on the site will be collected in a 
system of drainage pipes leading to two detention tanks and finally discharging to two 
existing outfalls in the New York Harbor. As stated above, the flows to the detention 
tanks will be treated in a hydrodynamic separator prior to discharge to the outfalls. 
 
Since the stormwater is being collected and discharged to the New York Harbor, the 
goal of replicating the pre-development hydrology is met and therefore Runoff 
Reduction Volume objective is satisfied and no additional measures are required. 
 
 
7.0   Post Construction Maintenance and Inspection 
 
The Owner or Operator is responsible to regularly inspect and maintain the Aqua-Swirl 
units according to the manufacturer’s recommended health and safety, inspection and 
maintenance procedures. CDS units should be inspected every six months and cleaned 
when the sediment level reaches 15% of total storage volume or once a year, at a 
minimum.  The cleaning is done with a vacuum truck. 
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Section 2:  Forms 
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I.  PRE-CONSTRUCTION MEETING DOCUMENTS  

Project Name 
_____________________________________________________________________    
Permit No. _____________________________________ 
Date of Authorization________________  
Name of Operator 
_________________________________________________________________  
Prime Contractor 
__________________________________________________________________ 
  
a. Preamble to Site Assessment and Inspections -The Following Information To Be Read By 
All Person’s Involved in The Construction of Stormwater Related Activities:  
 
The Operator agrees to have a qualified professional1 conduct an assessment of the site prior 
to the commencement of construction2 and certify in this inspection report that the 
appropriate erosion and sediment controls described in the SWPPP have been adequately 
installed or implemented to ensure overall preparedness of the site for the commencement of 
construction.  
 
Prior to the commencement of construction, the Operator shall certify in this site logbook 
that the SWPPP has been prepared in accordance with the State’s standards and meets all 
Federal, State and local erosion and sediment control requirements.  
 
When construction starts, site inspections shall be conducted by the qualified professional at 
least every 7 calendar days and within 24 hours of the end of a storm event of 0.5 inches or 
greater (Construction Duration Inspections). The Operator shall maintain a record of all 
inspection reports in this site logbook. The site logbook shall be maintained on site and be 
made available to the permitting authorities upon request. The Operator shall post at the site, 
in a publicly accessible location, a summary of the site inspection activities on a monthly 
basis (Monthly Summary Report). 
 
The operator shall also prepare a written summary of compliance with this general permit at 
a minimum frequency of every three months (Operator’s Compliance Response Form), 
while coverage exists. The summary should address the status of achieving each component 
of the SWPPP.  
 
Prior to filing the Notice of Termination or the end of permit term, the Operator shall have a 
qualified professional perform a final site inspection. The qualified professional shall certify 
that the site has undergone final stabilization3 using either vegetative or structural 
stabilization methods and that all temporary erosion and sediment controls (such as silt 
fencing) not needed for long-term erosion control have been removed.  In addition, the 
Operator must identify and certify that all permanent structures described in the SWPPP 
have been constructed and provide the owner(s) with an operation and maintenance plan that 
ensures the structure(s) continuously functions as designed. 
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1 “Qualified Professional means a person knowledgeable in the principles and practice of 
erosion and sediment controls, such as a Certified Professional in Erosion and Sediment Control 
(CPESC), soil scientist, licensed engineer or someone working under the direction and 
supervision of a licensed engineer (person must have experience in the principles and practices 
of erosion and sediment control).   
2 “Commencement of construction” means the initial removal of vegetation and disturbance of 
soils associated with clearing, grading or excavating activities or other construction activities. 
3 “Final stabilization” means that all soil-disturbing activities at the site have been completed 
and a uniform, perennial vegetative cover with a density of eighty (80) percent has been 
established or equivalent stabilization measures (such as the use of mulches or geotextiles) have 
been employed on all unpaved areas and areas not covered by permanent structures. 
 
 
b. Pre-construction Site Assessment Checklist    (NOTE: Provide comments below as 
necessary)   
 
1. Notice of Intent, SWPPP, and Contractors Certification:  
Yes No NA   
 [ ]  [ ]  [ ] Has a Notice of Intent been filed with the NYS Department of Conservation? 
 [ ]  [ ]  [ ] Is the SWPPP on-site? Where?______________________________ 
 [ ]  [ ]  [ ] Is the Plan current? What is the latest revision date?______________ 
 [ ]  [ ]  [ ] Is a copy of the NOI (with brief description) onsite? Where?______________ 
 [ ]  [ ]  [ ] Have  all contractors involved with stormwater related activities signed a contractor’s 

certification? 
 
2. Resource Protection  
Yes No NA  
[ ]   [ ]   [ ] Are construction limits clearly flagged or fenced? 
[ ]   [ ]   [ ] Important trees and associated rooting zones, on-site septic system absorption fields, 

existing vegetated areas suitable for filter strips, especially in perimeter areas, have been 
flagged for protection. 

[ ]   [ ]   [ ] Creek crossings installed prior to land-disturbing activity, including clearing and 
blasting. 

 
3. Surface Water Protection  
Yes No  NA  
[ ]   [ ]   [ ] Clean stormwater runoff has been diverted from areas to be disturbed. 
[ ]   [ ]   [ ] Bodies of water located either on site or in the vicinity of the site have been identified 

and protected. 
[ ]   [ ]   [ ] Appropriate practices to protect on-site or downstream surface water are installed. 
[ ]   [ ]   [ ] Are clearing and grading operations divided into areas <5 acres?  
 
4. Stabilized Construction Entrance  
Yes  No   NA    
[ ]    [ ]    [ ] A temporary construction entrance to capture mud and debris from construction 

vehicles before they enter the public highway has been installed. 
[ ]    [ ]    [ ] Other access areas (entrances, construction routes, equipment parking areas) are 

stabilized immediately as work takes place with gravel or other cover. 
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[ ]    [ ]    [ ] Sediment tracked onto public streets is removed or cleaned on a regular basis. 
  
5. Perimeter Sediment Controls  
Yes  No   NA  
[ ]    [ ]    [ ] Silt fence material and installation comply with the standard drawing and 

specifications. 
[ ]    [ ]    [ ] Silt fences are installed at appropriate spacing intervals 
[ ]    [ ]    [ ] Sediment/detention basin was installed as first land disturbing activity. 
[ ]    [ ]    [ ] Sediment traps and barriers are installed. 
 
6. Pollution Prevention for Waste and Hazardous Materials  
Yes  No   NA  
[ ]     [ ]    [ ] The Operator or designated representative has been assigned to implement the spill 
         prevention avoidance and response plan. 
[ ]    [  ]   [ ] The plan is contained in the SWPPP on page ______ 
[ ]    [  ]   [ ] Appropriate materials to control spills are onsite. Where? __________________  
 

II. CONSTRUCTION DURATION INSPECTIONS   

  
a. Directions: 
Inspection Forms will be filled out during the entire construction phase of the project.  
Required Elements: 
 
(1) On a site map, indicate the extent of all disturbed site areas and drainage pathways. Indicate 
site areas that are expected to undergo initial disturbance or significant site work within the next 
14-day period; 
 
(2) Indicate on a site map all areas of the site that have undergone temporary or permanent 
stabilization; 
 
(3) Indicate all disturbed site areas that have not undergone active site work during the previous 
14-day period; 
 
Inspect all sediment control practices and record the approximate degree of sediment 

accumulation as a percentage of sediment storage volume (for example, 10 percent, 20 
percent, 50 percent); 

 
(5) Inspect all erosion and sediment control practices and record all maintenance requirements 
such as verifying the integrity of barrier or diversion systems (earthen berms or silt fencing) and 
containment systems (sediment basins and sediment traps). Identify any evidence of rill or gully 
erosion occurring on slopes and any loss of stabilizing vegetation or seeding/mulching. 
Document any excessive deposition of sediment or ponding water along barrier or diversion 
systems. Record the depth of sediment within containment structures, any erosion near outlet 
and overflow structures, and verify the ability of rock filters around perforated riser pipes to pass 
water; and  
 
(6) Immediately report to the Operator any deficiencies that are identified with the 
implementation of the SWPPP.     
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SITE PLAN/SKETCH   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
_________________________________________     
____________________________________  
Inspector (print name)                                                Date of Inspection  
  
________________________________________       
____________________________________  
Qualified Professional (print name)                            Qualified Professional Signature         
The above signed acknowledges that, to the best of his/her knowledge, all information provided 
on the forms is accurate and complete. 
 
     
 
 
 
Maintaining Water Quality         
Yes  No   NA   
[ ]    [ ]    [ ] Is there an increase in turbidity causing a substantial visible contrast to natural 

conditions? 
[ ]    [ ]    [ ] Is there residue from oil and floating substances, visible oil film, or globules or 

grease? 
[ ]    [ ]    [ ] All disturbance is within the limits of the approved plans. 
[ ]    [ ]    [ ] Have receiving lake/bay, stream, and/or wetland been impacted by silt from project? 
 
Housekeeping  
1. General Site Conditions 
Yes  No   NA   
[ ]    [ ]    [ ] Is construction site litter and debris appropriately managed? 
[ ]    [ ]    [ ] Are facilities and equipment necessary for implementation of erosion and sediment  
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 control in working order and/or properly maintained? 
[ ]    [ ]    [ ] Is construction impacting the adjacent property? 
[ ]    [ ]    [ ] Is dust adequately controlled? 
 
2. Temporary Stream Crossing  
Yes  No  NA   
[ ]    [ ]    [ ] Maximum diameter pipes necessary to span creek without dredging are installed. 
[ ]    [ ]    [ ] Installed non-woven geotextile fabric beneath approaches. 
[ ]    [ ]    [ ] Is fill composed of  aggregate (no earth or soil)? 
[ ]    [ ]    [ ] Rock on approaches is clean enough to remove mud from vehicles & prevent 

sediment from entering stream during high flow. 
 
Runoff Control Practices   
1. Excavation Dewatering  
Yes  No  NA   
[ ]    [ ]    [ ] Upstream and downstream berms (sandbags, inflatable dams, etc.) are installed per 

plan. 
[ ]    [ ]    [ ] Clean water from upstream pool is being pumped to the downstream pool. 
[ ]    [ ]    [ ] Sediment laden water from work area is being discharged to a silt-trapping device. 
[ ]    [ ]    [ ] Constructed upstream berm with one-foot minimum freeboard. 
 
2. Level Spreader  
Yes  No  NA   
[ ]    [ ]    [ ] Installed per plan. 
[ ]    [ ]    [ ] Constructed on undisturbed soil, not on fill, receiving only clear, non-sediment 

laden flow. 
[ ]    [ ]    [ ] Flow sheets out of level spreader without erosion on downstream edge. 
 
3. Interceptor Dikes and Swales  
Yes  No  NA   
[ ]    [ ]    [ ] Installed per plan with minimum side slopes 2H:1V or flatter. 
[ ]    [ ]    [ ] Stabilized by geotextile fabric, seed, or mulch with no erosion occurring. 
[ ]    [ ]    [ ] Sediment-laden runoff directed to sediment trapping structure 
 
4. Stone Check Dam   
Yes  No  NA   
[ ]    [ ]    [ ] Is channel stable? (flow is not eroding soil underneath or around the structure). 
[ ]    [ ]    [ ] Check is in good condition (rocks in place and no permanent pools behind the 

structure).   
[ ]    [ ]    [ ] Has accumulated sediment been removed? 
 
5. Rock Outlet Protection 
Yes  No  NA   
[ ]    [ ]    [ ] Installed per plan. 
[ ]    [ ]    [ ] Installed concurrently with pipe installation. 
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Soil Stabilization 
1. Topsoil and Spoil Stockpiles 
Yes  No  NA   
[ ]    [ ]    [ ] Stockpiles are stabilized with vegetation and/or mulch.  
[ ]    [ ]    [ ] Sediment control is installed at the toe of the slope. 
 
2. Revegetation 
Yes  No  NA   
[ ]    [ ]    [ ] Temporary seedings and mulch have been applied to idle areas. 
[ ]    [ ]    [ ] 4 inches minimum of topsoil has been applied under permanent seedings 
 
Sediment Control  
1. Stabilized Construction Entrance  
Yes  No  NA   
[ ]    [ ]    [ ] Stone is clean enough to effectively remove mud from vehicles. 
[ ]    [ ]    [ ] Installed per standards and specifications? 
[ ]    [ ]    [ ] Does all traffic use the stabilized entrance to enter and leave site? 
[ ]    [ ]    [ ] Is adequate drainage provided to prevent ponding at entrance? 
 
2. Silt Fence  
Yes  No  NA   
[ ]    [ ]    [ ] Installed on Contour, 10 feet from toe of slope (not across conveyance 

channels). 
[ ]    [ ]    [ ] Joints constructed by wrapping the two ends together for continuous support. 
[ ]    [ ]    [ ] Fabric buried 6 inches minimum. 
[ ]    [ ]    [ ] Posts are stable, fabric is tight and without rips or frayed areas. 
Sediment accumulation is ___% of design capacity. 
 
3. Storm Drain Inlet Protection (Use for Stone & Block; Filter Fabric; Curb; or, Excavated 

practices) 
Yes  No  NA   
[ ]    [ ]    [ ] Installed concrete blocks lengthwise so open ends face outward, not upward. 
[ ]    [ ]    [ ] Placed wire screen between No. 3 crushed stone and concrete blocks. 
[ ]    [ ]    [ ] Drainage area is 1 acre or less. 
[ ]    [ ]    [ ] Excavated area is 900 cubic feet.  
[ ]    [ ]    [ ] Excavated side slopes should be 2:1. 
[ ]    [ ]    [ ] 2” x 4” frame is constructed and structurally sound.  
[ ]    [ ]    [ ] Posts 3-foot maximum spacing between posts. 
[ ]    [ ]    [ ] Fabric is embedded 1 to 1.5 feet below ground and secured to frame/posts with 

staples at max 8-inch spacing.  
[ ]    [ ]    [ ] Posts are stable, fabric is tight and without rips or frayed areas. 
Sediment accumulation ___% of design capacity. 
 
4. Temporary Sediment Trap  
Yes  No  NA   
[ ]    [ ]    [ ] Outlet structure is constructed per the approved plan or drawing. 
[ ]    [ ]    [ ] Geotextile fabric has been placed beneath rock fill. 
Sediment accumulation is ___% of design capacity. 
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5. Temporary Sediment Basin  
Yes  No  NA   
[ ]    [ ]    [ ] Basin and outlet structure constructed per the approved plan. 
[ ]    [ ]    [ ] Basin side slopes are stabilized with seed/mulch. 
[ ]    [ ]    [ ] Drainage structure flushed and basin surface restored upon removal of sediment 

basin facility. 
Sediment accumulation is ___% of design capacity. 
 
Note: Not all erosion and sediment control practices are included in this listing. Add 

additional pages to this list as required by site specific design. 
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III.  INSPECTION REPORT 

 
INSPECTOR: ________________________________ DATE: ____________________ 

INSPECT AND RECORD THE FOLLOWING: 
Inspect all erosion and sediment control practices and record all maintenance requirements such 
as verifying the integrity of the barrier.  Document any excessive deposition of sediment or 
ponding water along barrier. 
 
MAINTENANCE PERFORMED: 
 
NON-COMPLIANCE ITEMS NOTED:   (Explain each “NO” circled above, Use back of sheet 
if necessary) 
 
 
 
RECOMMENDED REMEDIAL ACTIONS: 
 
 
 
COMMENTS: 
Based on the results of the inspection, necessary control modifications shall be implemented 
within 7 calendar days.  These reports shall be kept on file as part of the Stormwater Pollution 
Prevention Plan for at least three years from the date of completion of submission of the Final 
Stabilization Certification/Termination Checklist and Notice of Termination.  A copy of the 
SWPPP shall be kept at the site at all times during construction.  This completed form shall be 
placed in the log book on-site. 
 
INSPECTOR: ______________________ DATE: ________________________ 
     (Signature) 
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CONTROL MEASURE 
(Enter Description) 

EFFECTIVE 
(Yes/No) 

IN 
COMFORMANCE

(Yes, No) 

APPROXIMATE 
SEDIMENT 

ACCUMULATION 
(%) 

COMMENTS 

Silt Fencing/Haybale     

Stabilized Construction 
Entrance 

  NA  

Inlet Protection   NA  

Soil Stockpile   NA  

Oil Water Separators     

Dust Control   NA  

Runoff and Sediment 
Control 

  NA  

Soil Stabilization   NA  
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IV. MONTHLY/QUARTERLY SUMMARY OF SITE INSPECTION ACTIVITIES 

 
 
Name of Permitted Facility: Today’s Date: Reporting 

Month: 

Location: Permit Identification #: 
  

Name and Telephone Number of Site Inspector: 

  

 

Date of 
Inspection 

Regular / Rainfall 
based Inspection Name of Inspector Items of Concern 

    
    
    
    
    
    
    
    
    
    
    

 

V. PROJECT RAINFALL LOG 

Year 20__ 
 Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 
1             
2             
3             
4             
5             
6             
7             
8             
9             

10             
11             
12             
13             
14             
15             
16             
17             
18             
19             
20             
21             
22             
23             
24             
25             
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26             
27             
28             
29             
30  NA           
31  NA  NA  NA   NA  NA  

 
Enter rainfall amount.  If the amount is greater than 0.5 inches, inspection of control measures must 

be completed within 24 hours.  Maintain this form in log book at the project site. The daily rainfall 
may be recorded from www.accuweather.com .  Readings of rainfall in inches over the past 24 hours 
shall be recorded every morning.  The rainfall can be found by selecting "My Local Forecast", typing 
in the site zip code, selecting "Past 24 hours".  The total precipitation is listed at the bottom of the 
page. Readings may also be taken by using an on-site rain gauge. 

 

VI. RECORD OF STABILIZATION AND CONSTRUCTION ACTIVITIES 

A record of dates when major grading activities occur, when construction activities temporarily or 
permanently cease on a portion of the site, and when stabilization measures are initiated shall be 
maintained until final site stabilization is achieved and the Notice of Termination is filed. Maintain this 
form in log book at the project site. 
MAJOR GRADING, CONSTRUCTION OR STABILIZATION ACTIVITIES 
Description of Activity:________________________________________________ 
Begin Date:________Site Contractor:____________________________________ 
Location:_________________________________________________________ 
End Date:________________________________________________________ 
 
Description of Activity:________________________________________________ 
Begin Date:________Site Contractor:____________________________________ 
Location:_________________________________________________________ 
End Date:________________________________________________________ 
 
Description of Activity:________________________________________________ 
Begin Date:________Site Contractor:____________________________________ 
Location:_________________________________________________________ 
End Date:________________________________________________________ 
 
Description of Activity:________________________________________________ 
Begin Date:________Site Contractor:____________________________________ 
Location:_________________________________________________________ 
End Date:________________________________________________________ 
 
Description of Activity:________________________________________________ 
Begin Date:________Site Contractor:____________________________________ 
Location:_________________________________________________________ 
End Date:_______________________________________________________ 
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VII. CONSTRUCTION DURATION INSPECTIONS              

Modifications to the SWPPP (To be completed as described below) 
  
The Operator shall amend the SWPPP whenever: 
1. There is a significant change in design, construction, operation, or maintenance which may 
have a significant effect on the potential for the discharge of pollutants to the waters of the 
United States and which has not otherwise been addressed in the SWPPP; or 
2. The SWPPP proves to be ineffective in: 
a. Eliminating or significantly minimizing pollutants from sources identified in the SWPPP and 
as required by this permit; or 
b. Achieving the general objectives of controlling pollutants in stormwater discharges from 
permitted construction activity; and 
3. Additionally, the SWPPP shall be amended to identify any new contractor or subcontractor 
that will implement any measure of the SWPPP. 

Modification & Reason:    
_______________________________________________________________________
_______________________________________________________________________
_______________________________________________________________________
_______________________________________________________________________
_______________________________________________________________________
_______________________________________________________________________
_______________________________________________________________________
_______________________________________________________________________
_______________________________________________________________________
_______________________________________________________________________
_______________________________________________________________________
_______________________________________________________________________
_______________________________________________________________________
_______________________________________________________________________
_______________________________________________________________________
_______________________________________________________________________
_______________________________________________________________________
_______________________________________________________________________
_______________________________________________________________________
_______________________________________________________________________
_______________________________________________________________________
_______________________________________________________________________
_______________________________________________________________________
_______________________________________________________________________
_______________________________________________________________________ 



Empire Outlets    Stormwater Pollution Prevention Plan 

Philip Habib & Associates 22 July 2014 

VIII. INSPECTION AND MAINTENANCE FOR CDS UNITS 

The Owner or Operator is responsible to regularly inspect and maintain the CDS units according 
to the manufacturer’s recommended health and safety, inspection and maintenance procedures. 
CDS units should be inspected every six months and cleaned when the sediment level reaches 
15% of total storage volume or once a year, at a minimum.  The detention tanks should also be 
inspected and cleaned on a regular schedule, at least once per year.  The cleaning of both 
systems is done with a vacuum truck. 

 
 
Name of Permitted Facility: Today’s Date:  

Location: Permit Identification #: 
  

Name and Telephone Number of Site Inspector: 

  

 

 

Unit  
# 

Regular / Rainfall 
based Inspection 

Sediment Level 
(% of total storage volume) Items of Concern 
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Section 3:  Certifications 
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OWNER’S CERTIFICATION 

I certify under penalty of law that I understand and agree to comply with the terms and 
conditions of the SWPPP for the construction site identified in such SWPPP as a 
condition of authorization to discharge stormwater.  I also understand that the operator 
must comply with the terms and conditions of the New York State Pollutant Discharge 
Elimination System (“SPDES”) general permit for stormwater discharges from 
construction activities and that it is unlawful for any person to cause or contribute to a 
violation of water quality standards. 

SIGNED:  DATE:  

NAME: Joseph Ferrara 

FIRM: St. George Outlet Development LLC 

ADDRESS: 150 Myrtle Avenue, 2nd Floor 

 Brooklyn, NY 11201 

PHONE: 718 – 422 - 9999 
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PREPARER’S CERTIFICATION 

 
I certify under penalty of law that this document and all attachments were prepared 
under my direction or supervision in accordance with a system designed to assure that 
qualified personnel properly gathered and evaluated the information submitted.  Based 
on my inquiry of the person or persons who manage the system, or those persons 
directly responsible for gathering the information, the information submitted is, to the 
best of my knowledge and belief, true, accurate, and complete.  I am aware that false 
statements made herein are punishable as a class A misdemeanor pursuant to Section 
210.45 of the Penal Law. 
 

SIGNED:  DATE:  

NAME: Sue E. McCoy, P.E. TITLE: Principal 

FIRM: Philip Habib & Associates 

ADDRESS: 102 Madison Avenue 

 New York, NY 10016 

PHONE: (212) 929-5656 
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Section 4: Calculations 
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A.  Total On-Site and Off-Site Flows (including Private Streets, Ballpark, and DOT Bus Viaduct) 

1. Total area to be developed is 12.64 acres with 88.39% imperviousness. 

Required WQv: 

WQv = (P*Rv*A)/12, where 
P = 1.2 (90% rainfall event number for New York County) 
Rv = 0.05 + 0.009I where I = 88.39%, therefore 
Rv = 0.846 
A = 12.64 acres 
WQv = 1.069 acre-feet. 

2. Compute Peak Water Quality Discharge: 

Compute modified CN for 1.2” rainfall 

P = 1.2” 

Qa = WQv/Area = 1.069 acre-ft / 12.64 acres x 12 in/ft = 1.01 inches 

CN = 1000/[10 + 5P + 10Qa –10(Qa^2 + 1.25* Qa *P)^0.5] 

CN = 1000/[10 + 5(1.2) + 10(1.01) –10(1.01^2 + 1.25* 1.01 *1.2)^0.5] 

CN = 98.3 

Use CN = 98 

For CN = 98 and the Tc = 0.1 hours, compute the Qwq for a 1.2” storm.  

S = 1000/CN – 10 = 1000/98 – 10 = 0.20 

Q = (P – 0.2S)^2/(P+0.8S) = (1.2 – 0.2*0.20)^2/(1.2 +0.8*0.20) = 0.99 inches 

From TR-55 Chapter 2, Hydrology, 

 Ia = 0.2S = 0.2*0.20 = 0.04, therefore: 

 Ia/P = 0.04/1.2 = 0.03  

From TR-55 Chapter 4, qu = 655 csm/in for a Type III rainfall distribution. 

Qwq= qu *Area * Q  

Qwq in cfs = (655 csm/inch) * (Area in acres / 640 acre/sq mi.) * (0.99 inches)  

Qwq = (655 csm/inch)*(12.64 acres / 640 acre/sq mi.)*(0.99 inches)  =  12.81 cfs 
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B.  Proposed Drainage Area to North Tank 

1.  Area to be developed is 2.38 acres with 100.00% imperviousness. 

Required WQv: 

WQv = (P*Rv*A)/12, where 
P = 1.2 (90% rainfall event number for New York County) 
Rv = 0.05 + 0.009I where I = 100.00%, therefore 
Rv = 0.950 
A = 2.38 acres 
WQv = 0.226 acre-feet. 

2. Compute Peak Water Quality Discharge: 

Compute modified CN for 1.2” rainfall 

P = 1.2” 

Qa = WQv/Area = 0.226 acre-ft / 2.38 acres x 12 in/ft = 1.14 inches 

CN = 1000/[10 + 5P + 10Qa –10(Qa^2 + 1.25* Qa *P)^0.5] 

CN = 1000/[10 + 5(1.2) + 10(1.14) –10(1.14^2 + 1.25* 1.14 *1.2)^0.5] 

CN = 99.00 

Use CN = 99 

For CN = 99 and the Tc = 0.1 hours, compute the Qwq for a 1.2” storm.  

S = 1000/CN – 10 = 1000/99 – 10 = 0.10 

Q = (P – 0.2S)^2/(P+0.8S) = (1.2 – 0.2*0.10)^2/(1.2 +0.8*0.10) = 1.09 inches 

From TR-55 Chapter 2, Hydrology, 

 Ia = 0.2S = 0.2*0.10 = 0.02, therefore: 

 Ia/P = 0.02/1.2 = 0.02  

From TR-55 Chapter 4, qu = 655 csm/in for a Type III rainfall distribution. 

Qwq= qu *Area * Q  

Qwq in cfs = (655 csm/inch) * (Area in acres / 640 acre/sq mi.) * (1.09 inches)  

Qwq = (655 csm/inch)*(2.38 acres / 640 acre/sq mi.)*(1.09 inches)  =  2.66 cfs 
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C.  Offsite Flows (Private Streets and Ballpark) to North Outfall 

1. Area to be developed is 3.80 acres with 62.32% imperviousness. 

Required WQv: 

WQv = (P*Rv*A)/12, where 
P = 1.2 (90% rainfall event number for New York County) 
Rv = 0.05 + 0.009I where I = 62.32%, therefore 
Rv = 0.611 
A = 3.80 acres 
WQv = 0.232 acre-feet. 

2. Compute Peak Water Quality Discharge: 

Compute modified CN for 1.2” rainfall 

P = 1.2” 

Qa = WQv/Area = 0.232 acre-ft / 3.80 acres x 12 in/ft = 0.73 inches 

CN = 1000/[10 + 5P + 10Qa –10(Qa^2 + 1.25* Qa *P)^0.5] 

CN = 1000/[10 + 5(1.2) + 10(0.73) –10(0.73^2 + 1.25* 0.73 *1.2)^0.5] 

CN = 94.91 

Use CN = 95 

For CN = 95 and the Tc = 0.1 hours, compute the Qwq for a 1.2” storm.  

S = 1000/CN – 10 = 1000/95 – 10 = 0.53 

Q = (P – 0.2S)^2/(P+0.8S) = (1.2 – 0.2*0.53)^2/(1.2 +0.8*0.53) = 0.74 inches 

From TR-55 Chapter 2, Hydrology, 

 Ia = 0.2S = 0.2*0.53 = 0.11, therefore: 

 Ia/P = 0.11/1.2 = 0.09  

From TR-55 Chapter 4, qu = 655 csm/in for a Type III rainfall distribution. 

Qwq= qu *Area * Q  

Qwq in cfs = (655 csm/inch) * (Area in acres / 640 acre/sq mi.) * (0.74 inches)  

Qwq = (655 csm/inch)*(3.80 acres / 640 acre/sq mi.)*(0.99 inches)  =  2.88 cfs 
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D.  Proposed Drainage Area to South Tank and Off-Site Drainage Area (DOT Bus Viaduct) 
 
1. Area to be developed is 6.46 acres with 99.46% imperviousness. 

Required WQv: 

WQv = (P*Rv*A)/12, where 
P = 1.2 (90% rainfall event number for New York County) 
Rv = 0.05 + 0.009I where I = 99.46%, therefore 
Rv = 0..945 
A = 6.46 acres 
WQv = 0.611 acre-feet. 

2. Compute Peak Water Quality Discharge: 

Compute modified CN for 1.2” rainfall 

P = 1.2” 

Qa = WQv/Area = 0.611 acre-ft / 6.46 acres x 12 in/ft = 1.13 inches 

CN = 1000/[10 + 5P + 10Qa –10(Qa^2 + 1.25* Qa *P)^0.5] 

CN = 1000/[10 + 5(1.2) + 10(1.13) –10(1.13^2 + 1.25* 1.13 *1.2)^0.5] 

CN = 99.40 

Use CN = 99 

For CN = 99 and the Tc = 0.1 hours, compute the Qwq for a 1.2” storm.  

S = 1000/CN – 10 = 1000/99 – 10 = 0.10 

Q = (P – 0.2S)^2/(P+0.8S) = (1.2 – 0.2*0.10)^2/(1.2 +0.8*0.10) = 1.09 inches 

From TR-55 Chapter 2, Hydrology, 

 Ia = 0.2S = 0.2*0.10 = 0.02, therefore: 

 Ia/P = 0.02/1.2 = 0.02 

From TR-55 Chapter 4, qu = 655 csm/in for a Type III rainfall distribution. 

Qwq= qu *Area * Q  

Qwq in cfs = (655 csm/inch) * (Area in acres / 640 acre/sq mi.) * (1.09 inches)  

Qwq = (655 csm/inch)*(6.46 acres / 640 acre/sq mi.)*(1.09 inches)  =  7.21 cfs 
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1.0  PROJECT OVERVIEW   

The New York Wheel (Project) is located along the waterfront in northern Staten Island. The Project is 
bounded by Richmond Terrace to the west, Bank Street to the east and the Staten Island Yankees Stadium 
to south. The Project is 8.1 acres and is currently used as a commuter parking. Under existing conditions, 
approximately 6.2 acres is paved, which includes parking lot area consisting of 816 parking spaces and a 
50-foot strip of railroad along Richmond Terrace; and the remainder of the site is landscaped.  

The proposed Project includes a development of a 4.9-acre building structure with significant open spaces 
on the roof. The building structure underneath the green roof consists of 950 parking spaces on the 
northerly portion of the site and the Wheel Terminal Building to the south of the site. The green roof 
extends from Richmond Terrace spanning the railroad over the building structure for parking and the 
Wheel Terminal Building. This decked over the railroad is part of the green roof with landscaping and a 
public playground. The New York Wheel ferris wheel is proposed adjacent to the Wheel Terminal on the 
southeast corner of the site. 

Development of the proposed Project is a policy initiative of New York City to foster economic 
development in the area and to provide new and greater opportunities to activate the waterfront and 
enhance public access and use of the waterfront with mixed-use development. However, the sites are also 
currently important surface parking lots providing daily parking primarily for Ferry Terminal users as 
well as for the ballpark. Therefore, the Project site has been required to provide the same parking capacity 
currently provided by the surface parking as well as accommodate the demand for the new development. 
In addition, development goals and logistics must proceed in a manner that will permit the current public 
commuter parking functions to continue during all phases of construction. 

 

2.0  OBJECTIVE 

AKRF Engineering, P.C. (AKRF) prepared this Stormwater Pollution Prevention Plan (SWPPP) in 
accordance with the following applicable rules, regulations and guidance documents: 

• New York State Department of Environmental Conservation (NYSDEC) Stormwater Pollutant 
Discharge Elimination System (SPDES) General Permit for Stormwater Discharges from 
Construction Activities Permit No. GP-0-10-001 (SPDES GP-0-10-001); 

• New York State Stormwater Management Design Manual (NYSSMDM), dated August 2010 
produced by the NYSDEC; 

• New York State Standards and Specifications for Erosion and Sediment Control, dated August 2005 
produced by NYSDEC; 

The objectives of this SWPPP are to: 

1. Outlines the parties responsible to maintain compliance with SPDES GP-0-10-001, including required 
inspections, maintenance, forms, and certifications. 

2. Outline measures to install, inspect, and maintain erosion and sediment control measures for the 
proposed project.  The objective of these measures is to eliminate or significantly minimize pollutant 
discharges to the adjacent surface water bodies during construction activities. 

3. Demonstrate that the post-construction water quality treatment practices as proposed are designed to 
capture and treat the stormwater runoff from the proposed project.  
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4. Specify post construction stormwater management structures on-site such that the proposed peak 
flows do not exceed the pre–development peak flows, thus providing channel protection, overbank 
flood control, and control of the peak discharge control from the extreme storm event. 

5. Incorporate green infrastructure techniques in order to replicate pre-development hydrology by 
maintaining pre-construction infiltration, peak runoff flow and discharge volume. 

6. Provide a long term inspection and maintenance plan that would ensure the long term operation of the 
proposed practices. 

 

3.0 OWNER/APPLICANT’S RESPONSIBILITIES 

New York City Economic Development Corporation (NYCEDC) is the “Owner” of the property of New 
York Wheel Project site. A long-term binding agreement has been established between the Owner and its 
“Lessee”, New York Wheel, LLC to develop and maintain the New York Wheel project. The Lessee, 
New York Wheel, LLC, is responsible to ensure that the Contractor installs and maintains the erosion and 
sediment control measures in accordance with this SWPPP.  The Lessee is also responsible to ensure that 
the appropriate forms and certifications contained herein are completed prior to and throughout 
demolition and construction activities.  The Lessee shall keep a copy of this document and associated 
attachments on-site for the duration of the project and for at least 3 years from the date that the site is 
permanently stabilized. 

 

4.0 CONTRACTOR’S RESPONSIBILITIES 

The Contractor is responsible for implementing this SWPPP and related project specifications and 
reviewing all forms, certifications, and contract drawings to become familiar with all aspects related to 
the SPDES GP-0-10-001.  The Contractor shall retain a signed copy of this SWPPP and all associated 
attachments on-site from the initiation of demolition and proposed construction activities to the date of 
final stabilization.  The Contractor is responsible for completing the certification contained herein 
Appendix B, prior to the commencement of demolition and proposed construction activities.  Each of the 
Subcontractors involved in construction activities, including the implementation of erosion and sediment 
control measures must also complete a certification.  The Contractor is responsible for each of the 
Subcontractors employed by the Contractor that are involved in the implementation of erosion and 
sediment controls. 

It is the duty of the Contractor to properly install and maintain all erosion and sediment control measures 
on the site as per this SWPPP.  The Contractor shall also be responsible for the inspection of all erosion 
and sediment control measures for the proposed project by a “Trained Contractor” as per this SWPPP.  
Should the Lessee, an Lessee’s representative, or any local authority having jurisdiction deem that the 
SWPPP or the Contractor’s implementation of the SWPPP proves to be ineffective in eliminating or 
significantly minimizing the pollutants or achieving the goals of the SPDES GP-0-10-001, the Contractor 
shall take any necessary action to conform to the objectives of the permit at no additional cost to the 
Lessee. 

It is the duty of the Contractor to properly inspect and maintain all erosion and sediment control measures 
installed on the site as per this SWPPP.  Any revision to the SWPPP in design, demolition and 
construction activities, inspection, or maintenance shall be reflected by the Contractor in the on-site copy 
of the SWPPP in a timely manner.  At the beginning of this work, the Contractor must designate a 
qualified inspector.  The Contractor shall coordinate with the Resident Engineer to ensure that all of the 
inspection requirements are in conformance with this SWPPP and the requirements of the  
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SPDES GP-0-10-001.  On a monthly basis, copies of all inspection forms and maintenance records shall 
be organized and filed accordingly by the Contractor. 

 

5.0 POST-CONSTRUCTION STORMWATER PRACTICES 

The NYSDEC Stormwater Design Manual has established a united approach for sizing green 
infrastructure for runoff reduction and standard management practices to meet pollutant removal goals, 
reduce channel erosion, prevent overbank flooding, and help control extreme floods. 

5.1 Regulations 

5.1.1 NYSDEC Sizing Criteria 

The following table is representative of the storm design criteria required within the 
NYSDEC Stormwater Design Manual. 

Table 5-1 
NYSDEC Uniform Sizing Criteria 

Water Quality Volume 
(WQv) 

WQv = 90% Rainfall Event volume to be treated. 

Runoff Reduction Volume 
(RRv) 

RRv = Reduction of the total WQv by application of 
green infrastructure techniques and SMPs to 
replicate pre-development hydrology. 

Channel Protection 
(CPv) 

CPv = 24 hour extended detention of post-developed 
1-year, 24-hour storm event. 

Overbank Flood 
(Qp) 

Control the peak discharge from the 10-year storm to 
10-year predevelopment rates. 

Extreme Storm  
(Qf) 

Control the peak discharge from the 100-year storm 
to 100-year predevelopment rates. 

Safely pass the 100-year storm event. 

 

 

6.0 WATER QUALITY VOLUME AND RUNOFF REDUCTION 

6.1 Design Approach 

6.1.1 Site Planning 

The New York Wheel Project planning approach is providing open space for public use 
and improving the quality of stormwater discharged to NYSDEC tidal wetlands through 
the development of stormwater management measures that would treat the water quality 
volume in accordance with the New York State Department of Environmental 
Conservation Stormwater Design Manual (NYSSMDM). Stormwater management 
measures would include 4.9-acre green roof on the Project site, that meet the 
characteristics of an “intensive” green roof as described in the Manual. Through a natural 
treatment process that filters pollutants and reduces the volume of runoff, the green roof 
will also reduce pollutant loading to the Upper New York Harbor. The green roof will 
reduce runoff volumes, delay peak flows, and provide other benefits including open 
space, and wildlife habitat.  
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The green roof design will have a soil layer about two feet deep, which would be planted 
to mimic woodlands to increase the diversity of wildlife habitat. The increased diversity 
of the plant community and wildlife habitat afforded by the green roof will enhance the 
value of this portion of the Upper New York Harbor shoreline.  

The Project intensive open space design reduces the total impervious area on the site by 
39%. The significant reduction in impervious area exempts the Project from meeting the 
water quality and runoff reductions volumes requirements. 

The planning practice for the site is parking reduction, where the existing parking lot area 
is replaced with green roof. 

 

7.0 WATER QUANTITY (OVERBANK FLOOD AND EXTREME STORM) 

7.1 Hydrologic Analysis 

7.1.1 Methodology 

In order to evaluate the existing and developed drainage conditions, two design analysis 
points were chosen based on the existing hydrology; Design Point 1 (DP-1) and  
Design Point 2 (DP-2). The Design Points were analyzed to evaluate the effects of the 
proposed development on stormwater runoff.  The existing and developed contributing 
drainage areas and Time of Concentration (Tc) flow paths are shown on the Existing 
Conditions Drainage Area Map and the Developed Conditions Drainage Area Map 
(Appendix E and F).  

To analyze the peak flow in existing and developed conditions, HydroCAD®, a computer 
aided design tool is used to evaluate and analyze the stormwater runoff from the site.  
The program also models the surface flow through the proposed stormwater practices 
determining the plug-flow and center-of-mass detention time within the ponds.  A 
simultaneous routing process is used to evaluate the impacts associated with stormwater 
practices in series.  The program is based on United State Department of Agriculture, 
Natural Resources Conservation Service (NRCS) Technical Releases TR20 and TR55. 
TR55 and TR20 are tools that were developed to calculate the volume and peak 
discharge rates of stormwater runoff generated in different rainfall events over a 24-hour 
period.  Runoff volumes and rates are calculated by determining the curve numbers (CN) 
and calculating the Tc for each sub-catchment area depending on the given rainfall value.  
The CN values are based on the TR55 table and the hydrologic soil group, cover type, 
hydrologic condition and antecedent runoff condition.  The Tc represents the time it takes 
for surface water to travel the hydraulically most distant point within the sub-catchment 
area.  The Existing Conditions HydroCAD Summary Output can be found in  
Appendix E. The Developed Conditions HydroCAD Summary Output can be found in 
Appendix F. 

The following rainfall values for Richmond County, shown in Table 7-1, were used in 
the analysis.  For the purposes of the hydrologic analysis the runoff was based on 
 Type III rainfall distribution for the northeast region.  The following rainfall values are 
based on the 24-hour storm event.  These values represent the rainfall distribution for 
various 24-hour storm frequencies. 
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Table 7-1 
Rainfall Values 

24-hour Storm Event (Year) Rainfall Value (inches) 

1-year storm (CPv) 2.8 

10-year storm (Qp) 5.0 

100-year storm (Qf) 9.0 

7.1.2 Existing Conditions 

Under existing conditions, the Project site runoff generally drains to the north and south 
ends toward Bank Street. The existing parking lot drainage pattern is separated by a ridge 
line traversing east to west. Stormwater runoff from the parking lot sheet flows is 
intercepted by detention basins located on the north and south ends of the site adjacent to 
Bank Street. 

The north detention basin also intercepts approximately 1.5 acres of offsite runoff from 
Bank Street and landscaped areas. The south detention basin intercepts offsite runoff 
from Bank Street and the Staten Island Yankees Stadium of approximately 4.4 acres. 

Runoff collected in the detention basins is routed via outlet structures prior to discharging 
into the Upper New York Bay. The outlet pipes for the north and south detention basins 
are 18-inch diameter reinforced concrete pipe and 24-inch diameter reinforced concrete 
pipe, respectively.  

The outlet pipes for the detention basins have been selected for the hydrologic analysis as 
design points to evaluate the peak discharges for existing and developed conditions. The 
outlet pipes for the north and south detention basins are assigned as Design Point 1  
(DP-1) and Design Point 2 (DP-2), respectively. 

The detention basins are constructed with impermeable liners which do not allow for 
infiltration as per Voluntary Cleanup Agreement (VCA) with NYSDEC as part of the 
Staten Island Yankees stadium project.  

7.1.3 Existing Design Point 1 

• The drainage area that flows into Design Point 1 (DP-1) was broken up into the 
following distinct drainage areas: EX-1 and EX-6. These drainage areas were based 
on the paths that stormwater runoff would takes as it naturally flows across the site 
and into DP-1, and ultimately the Upper New York Bay. DP-1 is the last point on the 
site that the runoff reaches before exiting said site. The runoff generally flows in an 
easterly direction.  

• EX-1 consists of impervious surfaces areas and landscaped areas (lawn area). The 
impervious surfaces areas are broken down into two coverage areas. These coverage 
areas are building areas (58 sf, 0.001 acres) and pavement areas (184,157 sf, 4.228 
acres). EX-1 also contains a lawn area (38,807 sf, 0.891 acres). The impervious areas 
have a CN value of 98 and the lawn area has a CN value of 69. The total drainage 
area for EX-1 is 223,022 sf (5.120 acres) and the weighted CN value is 93. 

• EX-6 consists of impervious surfaces areas and landscaped areas (lawn area). The 
impervious surfaces areas are broken down into two coverage areas. These coverage 
areas are building areas (19,684 sf, 0.452 acres) and pavement areas  
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(75,344 sf, 1.730 acres). EX-6 also contains two lawn areas (79,998 sf, 1.837 acres). 
The impervious areas have a CN value of 98 and the lawn area has a CN value of 69. 
The total drainage area for EX-6 is 175,026 sf (4.019 acres) and the weighted CN 
value is 85. 

• The total drainage area that flows into DP-1 is 398,048 sf (9.138 acres). All CN 
values chosen for the drainage areas contributing to DP-1 were based on soils from 
hydrologic soil group B.  

7.1.4 Existing Design Point 2 

• The drainage area that flows into Design Point 2 (DP-2) was broken up into the 
following distinct drainage areas: EX-2, EX-3, EX-4, and EX-5. These drainage areas 
were based on the paths that the stormwater runoff would take as it naturally flows 
off of the site, to DP-2, and ultimately the Upper New York Bay. The runoff 
generally flows in a northeasterly direction.  

• EX-2 consists of impervious surfaces areas and landscaped areas. The impervious 
areas are broken down into two coverage areas. These coverage areas are building 
areas (58 sf, 0.001 acres) and pavement areas (100,922 sf, 2.317 acres). EX-2 also 
contains landscaped areas in fair condition (32,348 sf, 0.743 acres). The impervious 
areas have a CN value of 98 and the landscaped area has a CN value 69. The total 
drainage area for EX-2 is 133,328 sf (3.061 acres) and the weighted CN value is 91.  

• EX-3 consists of impervious surfaces areas and landscaped areas. The impervious 
areas contain a total area of 12,345 sf (0.283 acres). The landscaped areas contain a 
total area of 8,327 sf (1.191 acres). The impervious areas have a CN value of 98 and 
the landscape areas have a CN value of 69. The total weighted CN value for EX-3 is 
86. The total drainage area for EX-3 is 20,672 sf (0.474 acres). 

• EX-4 consists of 18,434 sf (0.423 aces) of landscaped areas, and 15,109 sf  
(0.347 acres) of impervious areas. The impervious areas have a CN value of 98 and 
the landscape areas have a CN value of 69. The total weighted CN value for EX-4 is 
82. The total drainage area for EX-4 is 33,541 sf (0.770 acres). 

• EX-5 consists of 19,718 sf (0.453 acres) of landscaped areas. The landscape areas 
have a CN value of 69. The total weighted CN value for EX-5 is 69 and the total 
drainage area for EX-5 is 19,718 sf (0.453 acres). 

• The total drainage area that flows into DP-1 is 207,244 sf (7.757 acres). All CN 
values chosen for the drainage areas contributing to DP-2 were based on soils from 
hydrologic soil group B.  

7.1.5 Developed Conditions 

The Project has been developed in such a way to maintain the drainage runoff pattern that 
occurs under existing condition. Runoff from the northerly portion of site is intercepted 
by proposed storm drainage pipes on site and is conveyed to the existing north detention 
basin (Pond 2P). The runoff collected in the north detention basin is routed via a revised 
outlet structure prior to releasing into the Upper New York Bay (DP-2).  

The southerly site drainage area, a portion of Bank Street and the Stadium that drain to 
the existing detention basin are now conveyed to a proposed underground detention tank 
(Pond 5P) on site. The runoff collected in the underground HDPE pipe detention system 
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is routed through the existing pond’s outlet pipe discharging into the Upper New York 
Bay (DP-1). 

7.1.6 Developed Design Point 1 

• The drainage area that flows into DP-1 was broken up into the following distinct 
drainage areas: DEV-1 and DEV-6. These drainage areas were based on the paths 
that stormwater runoff would takes as it naturally flows across the site and into DP-1, 
and ultimately the Upper New York Bay. DP-1 is the last point on the site that the 
runoff reaches before exiting said site. The runoff generally flows in an easterly 
direction.  

• DEV-1 consists of impervious surfaces areas, landscaped areas, and green roof areas. 
The impervious surfaces areas are broken down into two coverage areas. These 
coverage areas are building areas (27,356 sf, 0.628 acres) and pavement areas  
(90,953 sf, 2.088 acres). The landscaped area is 24,568 sf (0.564 acres). The green 
roof area is 87,164 sf (2.001 acres). The impervious areas have a CN value of 98, the 
landscaped area has a CN value of 69, and the green roof has a CN value of 74. The 
total drainage area for DEV-1 is 230,041 sf (5.281 acres) and the weighted CN value 
is 86. 

• DEV-6 consists of impervious surfaces areas, landscaped areas, and green roof areas. 
The impervious surfaces areas are broken down into two coverage areas. These 
coverage areas are building areas (19,684 sf, 0.452 acres) and pavement areas  
(75,344 sf, 1.730 acres). The landscaped area is 14,939 sf (0.343 acres). The green 
roof area is 65,059 sf (1.494 acres). The impervious areas have a CN value of 98, the 
landscaped area has a CN value of 69, and the green roof has a CN value of 74. The 
total drainage area for DEV-1 is 175,026 sf (4.019 acres) and the weighted CN value 
is 85. 

• The total drainage area that flows into DP-1 is 405,067 sf (9.298 acres). All CN 
values chosen for the drainage areas contributing to DP-1 were based on soils from 
hydrologic soil group B.  

7.1.7 Developed Design Point 2 

• The drainage area that flows into DP-2 was broken up into the following distinct 
drainage areas: DEV-2, DEV-3, DEV-4 and DEV-5. These drainage areas were 
based on the paths that the stormwater runoff would take as it naturally flows off of 
the site, to DP-2, and ultimately the Upper New York Bay. The runoff generally 
flows in a northeasterly direction. 

• DEV-2 consists of impervious surfaces areas, landscaped areas, and green roof areas. 
The impervious surface area is 46,173 sf (1.060 acres). The landscaped area is 25,154 
sf (0.577 acres). The green roof area is 68,303 sf (1.568 acres). The impervious areas 
have a CN value of 98, the landscaped area has a CN value of 69, and the green roof 
has a CN value of 74. The total drainage area for DEV-2 is 139,630 sf (3.205 acres) 
and the weighted CN value is 81. 

• DEV-3 consists of impervious surfaces areas and landscaped areas. The impervious 
surface area is 14,712 sf (0.338 acres). The landscaped area is 7,333 sf (0.168 acres). 
The impervious areas have a CN value of 98 and the landscaped area has a CN value 
of 69. The total drainage area for DEV-3 is 22,045 sf (0.506 acres) and the weighted 
CN value is 88. 
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• DEV-4 consists of impervious surfaces areas and landscaped areas. The impervious 
surface area is 9,355 sf (0.215 acres). The landscaped area is 11,550 sf (0.265 acres). 
The impervious areas have a CN value of 98 and the landscaped area has a CN value 
of 69. The total drainage area for DEV-4 is 20,905 sf (0.480 acres) and the weighted 
CN value is 82. 

• DEV-5 consists of landscaped areas. The landscaped area is 19,706 sf (0.452 acres). 
The landscaped area has a CN value of 69. The total drainage area for DEV-5 is 
19,706 sf (0.452 acres) and the weighted CN value is 69. 

• The total drainage area that flows into DP-2 is 202,286 sf (4.644 acres). All CN 
values chosen for the drainage areas contributing to DP-2 were based on soils from 
hydrologic soil group B.  

 

7.1.8 Summary 

Under developed conditions, the proposed impervious area is less than the existing. 
Therefore, the peak rates of discharge for Overbank Flood (Qp) and Extreme Storm (Qf) 
for developed conditions are lower than existing conditions. 

The summary tables below (Table7-2 and Table 7-3) indicate that the peak discharge 
rates that occur under developed conditions are equal to or less than existing conditions. 

Table 7-2 
Comparison of Existing and Developed Conditions for Design Point 1 

DP-1 

  Storm Frequency (year) 

Storm Event 1 10 100 

Pre-Development 
(cfs) 

15.28 26.22 31.27 

Post-Development 
(cfs) 

6.85 16.35 31.27 

Net Change (cfs) -8.43 -9.87 0 
 

 
 
   

Table 7-3 
Comparison of Existing and Developed Conditions for Design Point 2 

DP-2 

  Storm Frequency (year) 

Storm Event 1 10 100 

Pre-Development 
(cfs) 

3.11 13.86 17.30 

Post-Development 
(cfs) 

3.07 9.41 15.90 

Net Change (cfs) -0.03 -4.45 -1.40 
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8.0 EROSION AND SEDIMENT CONTROL MEASURES 

The Contractor shall store construction and waste materials as far as practical from waterbodies and any 
other environmentally sensitive areas.  Where possible, materials shall be stored in a covered area to 
minimize any potential runoff.  The Contractor shall incorporate storage practices to minimize exposure 
of the materials to stormwater, and spill prevention and response where practicable. 

8.1 Temporary Erosion And Sediment Control  

Prior to commencing any construction activities contractor shall obtain all necessary permits or 
verify that all permits have been obtained. 

An erosion control system will be utilized by the Contractor to minimize the production of 
sediment from the site.  Methods to be utilized will be those found most effective for the site and 
shall include one or more of the following, as applicable: 

Stabilized Construction Entrance/Exit:  All construction entrances and exits shall have a 
stabilized aggregate pad underlain with filter cloth to prevent construction vehicles from tracking 
sediment off-site. Stabilized construction entrances shall be located throughout the project site at 
specific transition areas between concrete/asphalt to exposed earth. 

Straw Bales and/or Silt Fence:  Straw bales and/or silt fence shall be installed on the down 
gradient edge parallel to the Bronx River and as a site perimeter control along the existing or 
proposed contour.  Silt fence or a combination of silt fence and straw bales are to be used where 
stakes can be properly driven into the ground as per the Silt Fence Barrier Detail in the New York 
State Standards and Specifications for Erosion and Sediment Control and as shown on the 
Erosion and Sediment Control Plans. 

Straw bales and silt fence control sediment runoff where the soil has been disturbed by slowing 
the flow of water and encouraging the deposition of sediment before the water passes through the 
straw bale or silt fence.  Built-up sediment shall be removed from straw bales and silt fences 
when it has reached one-third the height of the bale/fence and properly disposed. 

Inlet Protection:  Inlet protection shall be installed at all inlets, existing and proposed where the 
surrounding area has been disturbed.  The inlet protection shall be constructed in accordance with 
NYSDEC Standards and Specifications for Erosion and Sediment Control.  The inlet protection 
shall be constructed to pass stormwater through, but prevent silts and sediment from entering the 
drainage system.   

Dust Control:  During the demolition and construction process, debris and any disturbed earth 
shall be wet down with water, if necessary to control dust.  After demolition and construction 
activities, all disturbed areas shall be covered and/or vegetated to provide for dust control on the 
site. 

Soil Stabilization:  In areas where demolition and construction activities, clearing, and grubbing 
have ceased, temporary seeding or permanent landscaping shall be performed to control sediment 
laden runoff and provide stabilization to control erosion during storm events.  This temporary 
seeding/stabilization or permanent landscaping shall be in place no later than 14 days after 
demolition and construction activity has ceased.   

Turbidity Curtain:  The turbidity curtain shall be located beyond the construction activity and 
firmly anchored in place.  The height of the curtain shall be 20% greater that the depth of the 
water to allow for tidal and storm influence.  The turbidity curtain should not be placed in front of 
active pipe outfalls. 
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Dewatering:  Due to the close proximity of the Upper New York Bay, there may be areas of 
construction where the groundwater table will be intercepted and dewatering activities must take 
place. Site specific practices and appropriate filtering devices should be employed by the 
contractor so as to avoid discharging turbid water to the surface waters of the State of New York. 

5.0-Micron Filter Fabric for Naturally Occurring Asbestos (NOA):  Stormwater and 
groundwater runoff shall be collected and filtered through a filter fabric with 5.0 micron 
collection particle size to prevent NOA from leaving the site. Filtered wastewater shall be 
discharged in accordance with applicable codes and regulations. 

8.2 Construction Sequence 

The 8.1-acre Project site is currently a surface parking lots providing daily parking primarily for 
Ferry Terminal users as well as for the Staten Island Yankees Stadium. Therefore, the Project has 
been required to provide the same parking capacity currently provided by the surface parking. In 
order to meet this requirement, development goals and logistics must proceed in a manner that 
will allow the current public commuter parking functions to continue during throughout the 
phases of construction. 

The site shall be constructed in a fashion such that no more than 5 acres of disturbance will occur 
at any given time throughout the construction. Portions of the site shall be stabilized throughout 
the construction process to limit overall disturbance to less than 5 acres. Temporary mechanical 
parking stackers will be provided to accommodate the existing parking spaces eliminated for the 
construction ferris wheel and building structure foundations. 

The following sequence is for the initial phase of construction associated with drawing C-204.00 
– Erosion and Sediment Control Plan – Existing Conditions. For this phase, the site is broken up 
into two work areas. See drawing C-204.00 for the delineation of each area.  

Work Area “A”: 

1. In the following order contractor to construct/install: temporary sediment trap outlet structure, 
stabilized construction entrance, stilt fencing, sump pit and temporary swale.  

2. Begin demolition activities. Stripping of asphalt to begin at the north end of the work area, 
adjacent to the temporary swale and work back towards the rail road easement. Work area 
shall be demolished in a manner in which it generally drains towards the temporary swale. 
Contractor to refer to the Hazmat Specifications for handling procedures of material excavated 
from the site.  

3. Begin excavation for parking garage. Temporary swale, sump pit and general pitch towards 
temporary swale shall be maintained throughout the excavation period. Swale shall be 
relocated as necessary to facilitate construction. 

4. Begin construction of parking garage foundation. Temporary swale shall remain in place until 
concrete base slab for parking garage is poured. Sump pit shall be maintained throughout the 
construction process. Following construction of base slab, accumulated stormwater runoff or 
groundwater shall be pumped from the excavation area directly into the sump pit.  

5. Following construction of the parking garage, any bare areas surrounding the structure shall be 
stabilized with seed and mulch.  

Work Area “B”: 

1. Prior to the start of construction, contractor to install orange temporary site construction fence 
around the existing pond’s outlet structure. 
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2. In the follow order contractor to construct/install: stabilized construction entrance, silt fencing, 
sump pit, and temporary swale.  

3. Construct temporary drainage structure and associate piping.  

4. Begin demolition activities. Stripping of asphalt to being at the north end of the work area and 
work back towards the south. Work area shall be demolished in a manner in which it drains 
towards the temporary swale. Contractor to refer to the Hazmat Specifications for handling 
procedures of material excavated from the site. 

5. Begin excavation for wheel foundation. Temporary swale, sump pit and overall pitch towards 
the temporary swale shall be maintained throughout the construction period.  

6. Following construction of wheel foundation, any bare areas surrounding the structure shall be 
stabilized with seed and mulch.  

The following sequence is for the final phase of construction associated with drawing C-205.00 – Erosion 
and Sediment Control Plan – Proposed Conditions.  

1. Sump pits indicated in the initial construction phase shall be maintained throughout the 
duration of construction.  

2. Contractor to construct/install stabilized construction entrance, silt fencing, and temporary 
swales. These measures shall be maintained and relocated as necessary throughout the 
construction period.  

3. Contractor to continue construction of wheel foundation and begin construction of remaining 
building structures. Contractor to refer to the Hazmat Specifications for handling procedures 
of material excavated from the site. 

4. Following construction of building structures, or concurrently with their construction, fill 
material shall be placed and drainage structures/piping installed in accordance with Drawing 
C-202.00 – Grading and Drainage Plan. Areas of fill placed steeper than 25%, that remain 
undisturbed for longer than seven (7) days, shall be stabilized with rolled erosion control 
blanket. Filter fabric inlet protection shall be installed on drainage inlets following their 
construction.  

5. Following construction of building structures, contractor to begin construction of green roof 
and outdoor hardscape areas. Following placement of green roof soil media, contractor to 
install rolled erosion control blanket on green roof vegetated surfaces. Following 
construction/installation of outdoor hardscape and green roof drainage inlets, contractor to 
install filter fabric inlet protection for inlets in vegetated areas and silt sack inlet protection for 
inlets in paved areas.  

6. Once final grade is achieved in proposed landscaped areas, seeding, mulching, and planting 
shall be done immediately in accordance with the landscape plans.  

7. Remove temporary erosion and sediment control practices.  

 

9.0 INSPECTIONS & RECORD KEEPING DURING CONSTRUCTION 

Once the contract has been let, the Name, address, and phone number of responsible parties for 
maintenance will be provided to the NYSDEC. 
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The Lessee is responsible for ensuring the Contractor performs regular inspection and maintenance of the 
above-listed measures on a weekly basis and after each 24-hour rain event that results in a rainfall of 
greater than 0.5 inches or more. The inspection report form shown within Appendix C must be completed.  
Maintenance measures (e.g., replacing straw bales, removing accumulated sediment from silt fencing, and 
adding stone to construction entrance/exit) must be completed within a reasonable timeframe to prevent 
sediment-laden discharges to adjacent water bodies.  The Contractor will also be responsible for recording 
the daily rainfall amount, which shall be kept on-site in a logbook. Daily rainfall can be obtained from 
www.accuweather.com. The daily rainfall log form is available in this section. 

A Trained Contractor, who is an employee of the Contractor to perform inspection for the site. The 
Trained Contractor will be responsible for the day to day implementation of the SWPPP. The Trained 
Contractor is qualified after receiving four hours of the NYSDEC endorsed training in proper erosion and 
sediment control principles from a Soil and Water Conservation District, or other NYSDEC endorsed 
entity.  

The ‘Inspection Report’ will be completed by the Contractor, who shall be a qualified professional to 
fully document each inspection.  A qualified professional is a person knowledgeable in the principles and 
practice of erosion and sediment controls. 

Inspections shall be conducted by the qualified professional at least every seven (7) calendar days and 
within 24 hours of the end of a storm event of 0.5 inches or greater. During each inspection, the qualified 
professional should fill out the Inspection Form as directed below: 

On the ‘Inspection Form’ site map show the following: 

• Disturbed site areas and drainage pathways. 

• Site areas that are expected to undergo initial disturbance or significant site work within the next 14-
day period. 

• Site areas that have undergone temporary or permanent stabilization. 

Record the following information on the Inspection Form: 

• For each structural measure, circle YES, NO, or N/A (not applicable) to indicate if the pollutant 
control measure is in conformance with specifications. 

• For each structural measure, circle YES, NO, or N/A to indicate whether the structural measure is 
performing effectively in minimizing stormwater pollution. 

• Inspect all sediment control practices and record the approximate degree of sediment accumulation as 
a percentage of the sediment storage volume in the allocated location on the Inspection Form Chart 
(i.e., 10 percent, 20 percent, and 50 percent). 

The Contractor will give a brief explanation for all locations where he/she noted that the structural 
practice was either not in conformance with specifications or not effective in preventing stormwater 
pollution.  This should be included under “Non-Effective Items Noted” section of the Inspection Report.  
He/she will then give a brief recommendation for remedial activities for the locations where structural 
protection failed or was not adequate.  Recommendations should be included under “Recommended 
Remedial Alternatives” on the Inspection Report. 

The ‘Project Rainfall Log’ shall be used to record all rainfall events of 0.5 inches or greater.  The ‘Record 
of Stabilization, Demolition, and Construction Activities’ will document major grading activities on-site, 
when construction activities temporarily or permanently cease on a portion of the site, and when 
stabilization measures are initiated.  The Contractor shall maintain all reports and forms with the SWPPP 
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on-site.  As per NYSDEC regulations, the completed forms and SWPPP shall be kept on-site for three 
years after final site stabilization is achieved. 

The Contractor shall be responsible for the maintenance and inspection of all erosion and sediment 
control measures respectfully, including the maintenance of the vegetated cover stabilization on the 
disturbed soil areas for the duration of the project.  A detailed log shall be kept, documenting the 
maintenance and inspection of the control measures.  Inspections shall be conducted by the Contractor’s 
qualified professional.  The qualified professional is a person knowledgeable in the principles and 
practice of erosion and sediment controls, such as a licensed Professional Engineer, Certified Professional 
in Erosion and Sediment Control (CPESC) or soil scientist.  Inspections shall be conducted by the 
Contractor at least every seven (7) calendar days and within 24 hours of the end of a storm event of 0.5 
inches or greater.  On a monthly basis, copies of all inspection forms and maintenance records shall be 
organized and filed accordingly by the Contractor.   

All maintenance described below shall be completed in accordance with the New York State Standards 
and Specifications for Erosion and Sediment Control.  Any material removed from erosion and sediment 
control measure shall be properly disposed. 

9.1 Straw Bales/Silt Fence 

Maintenance of all straw bales and silt fence shall be performed as needed.  If a straw bale or silt 
fence is knocked down, it shall be replaced immediately.  When a straw bale or silt fence appears 
deteriorated or ineffective and/or built up sediment reaches one-third the height of the bale or 
fence, the straw bale or silt fence shall be replaced and/or cleaned accordingly.  When “bulges” of 
material develop on the fence, they shall be removed. 

9.2 Stabilized Construction Entrance/Exit 

The stabilized construction entrance/exit shall be maintained in a condition that will prevent the 
tracking or flow of sediment onto public rights-of-way.  All sediment spilled, dropped, washed or 
tracked onto public rights-of-way must be removed immediately; streets shall be swept as needed.  
The gravel pad shall be replaced as necessary.  Sediment tracked onto public streets should be 
removed or cleaned on a daily basis. 

9.3 Inlet Protection 

Maintenance and inspection of the filter fabric cloth beneath inlet grates in paved areas or the 
filter fabric drop inlet protection around the drop inlet shall be conducted.  The filter fabric cloth 
shall be cleaned to allow water to pass and prevent clogging the drainage structure. 

9.4 Dust Control 

Maintain all dust control measures through dry weather periods until all disturbed areas are 
stabilized. 

9.5 Turbidity Curtain 

The turbidity curtain shall be inspected daily and repaired or replaced immediately.  Any floating 
debris shall be immediately removed to prevent damage.  The anchoring should be check prior to 
and after major storm events. 

9.6 Soil Stabilization 

To ensure that the site is properly seeded and stabilized, the Contractor must initiate stabilization 
measures as soon as practicable in areas of the site where demolition and construction activities 
have permanently ceased and in no case more than 14 days after the demolition and construction 
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activity in that portion of the site has temporarily or permanently ceased. The Contractor will be 
responsible for the maintenance of the vegetated cover for the duration of demolition and 
construction activities.  The areas shall be monitored to ensure that vegetation achieves good 
coverage over the entire disturbed section.  Additional seeding shall be completed as needed.  
Watering shall be provided as needed. 

9.7 5.0-Micron Filter Fabric for NOA 

The filter shall be inspected regularly and replaced if filter is damage. Used filters shall be 
handled and disposed of as asbestos-contaminated waste. Filtered wastewater shall be discharged 
in accordance with applicable codes and regulations.   

 

10.0 POST-CONSTRUCTION OPERATION AND MAINTENANCE 

The Lessee, New York Wheel, LLC, will be responsible for ensuring that the on-site stormwater 
management system including the catch basins, piping, swales, detention basin and underground 
detention tank are effective and operational in the post-construction condition.  This will require periodic 
inspection and cleaning, as required.  Sediment and debris must be removed and properly disposed off-
site in accordance with NYSDEC requirements.  An operation, maintenance and inspection checklist for 
the following parts of the stormwater management system are shown in Appendix C. 

• Detention Basin 

• Underground Detention Basin 

 

11.0 EXISTING SITE FEATURES AND PERMITS 

11.1 Existing Utilities 

11.1.1 Existing Sanitary Sewer 

The project sites are served by the Port Richmond Wastewater Treatment Plant (WWTP). 
The Port Richmond WWTP treats wastewater through full secondary physical and 
biological processes before the wastewater is discharged into the New York Harbor. 
Secondary treatment includes the removal of a minimum of 85 percent of biological 
oxygen demand and total suspended solids in the influent. The quality of effluent from 
this WWTP is regulated by the SPDES permit issued by NYSDEC. The permit specifies 
the maximum limit for effluent parameters that include suspended solids, fecal coliform 
and other pollutants; the treatment capacity of the Port Richmond WWTP is limited to a 
maximum of 60 MGPD. The average monthly flow over the past 12 months is 30 
MGPD, below the maximum permitted level. 

As the project sites are currently used as surface public parking lots, the amount of 
sanitary sewage generated is negligible. 

Existing NYCDEP 18-inch and 20-inch combined sewers are located within Richmond 
Terrace fronting portions of the project sites and are available for connections for 
sanitary sewage disposal. There is also a 78-inch interceptor sewer within the entire 
Richmond Terrace frontage of the project sites. The existing 18-inch and 20-inch 
combined sewers within Richmond Terrace ultimately discharge into the 78-inch 
interceptor sewer which conveys flow to the Port Richmond WWTP. 
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11.2 Soil Conditions 

11.2.1 NRCS Soil Survey 

The soil type present on the site and its adjacent area is Laguardia-Ebbets complex based 
on the United States Department of Agriculture (USDA) Natural Resource Conservation 
Service Soil Survey of New York City, New York.   

The SCS hydrologic soil group is classified as B. Refer to Appendix H for detailed 
description of soil. 

11.2.2 Groundwater 

Groundwater is first encountered at approximately 6 to 10 feet below grade. Groundwater 
in Staten Island is not used as a source of potable water (the municipal water supply uses 
upstate reservoirs). Soil and groundwater testing conducted in 2012 (i.e., following the 
remediation of the VCA Site) identified volatile organic compounds (VOCs) and semi-
volatile organic compounds (SVOCs) above detection limits, but at levels generally 
below NYSDEC Restricted Residential Soil Cleanup Objectives and Groundwater 
Criteria, with the exception of certain polycyclic aromatic hydrocarbons (PAHs) in soil 
which are attributable to the historical fill materials, and bis(2-ethlyhexyl)phthalate 
(BEHP) in groundwater which is likely attributable to plastic well materials and sampling 
equipment or a laboratory artifact (URS 2012). 

11.2.3 Voluntary Cleanup Agreement (VCA) 

The Project site was previously remediated under a VCA with NYSDEC as part of the 
Staten Island Yankees stadium project. Remediation included removal of discrete 
hotspots of contamination from soil and sediments, and capping any remaining 
contamination with a combination of structures, pavement, riprap and clean soil.  As a 
result of past railroad use and subsequent remediation under the VCA, uses and land 
cover within the adjacent area are tightly controlled. Consistent with the VCA, 
stormwater basins currently treating runoff the site and its proximity, which is the 
stadium and Bank Street are lined and do not allow infiltration. Subsurface disturbance 
within the Project site would need consent from NYSDEC and need to be done in 
accordance with a Remedial Action Plan (RAP) and Construction Health and Safety 
Plan. 

11.3 Existing Natural Resources 

11.3.1 Floodplain 

The project sites are within the Upper New York Bay, which is tidally influenced. The 
tidal range for the Upper New York Bay is approximately 4.5 feet (NYCDEP 2007). The 
salinity of the Upper Bay varies daily with the tidal cycle and seasonally with the volume 
of freshwater entering from the Hudson River.  

On December 5, 2013, FEMA released the Preliminary Flood Insurance Rate Map 
(PFIRM) for areas in New York City, including Staten Island. Based upon the PFIRM, a 
major portion of the Project is located within the AE zone at elevation 12 of the North 
American Vertical Datum of 1988 (NAVD88). 
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11.3.2 Wetlands 

The Project is approximately 80 feet from the Upper New York Bay. Approximately 1.1 
acres of the Project site is encumbered by the NYSDEC tidal wetlands adjacent area. 

An Article 25 Tidal Wetlands permit application has been made to NYSDEC for review 
for proposing work within the tidal wetlands adjacent area.  The permit Application ID 
number is 2-6402-00087/00020.  

11.4 Anticipated Permits 

The following is a list of anticipated permits for the above listed construction activities that will 
take place as part of the overall project. 

11.4.1 New York State Department of Environmental Conservation (NYSDEC) 
Actions and Approvals 

a. NYSDEC consent for disturbance of soil beneath the cap for areas subject to 
Voluntary Cleanup Agreement (VCA) as per March 2006 Operation, Maintenance 
and Monitoring Plan, which set out the requirements for maintaining the site cap and 
building methane venting systems as well as health and safety requirements and 
approval of corrective measures, work plan, and site management plan. 

b. NYSDEC approval to amend deed restriction. 

c. NYSDEC Article 25 of the Environmental Conservation Law (ECL) Tidal Wetlands 
Permit. 

d. Authorization to subdivide waterfront lots. 

e. Authorization for development within the Adjacent Area. 

f. Authorization for reconstruction of outfalls. 

g. NYSDEC permit to subdivide waterfront lots. 

11.4.2 NYCDOT Actions and Approvals 

a. Curb cut to use Nicholas Street for both vehicular and pedestrian access. 

b. Potential revocable consent for structural connections to deck over the railroad right-
of-way. 

The following is a complete list of all permits required for the proposed project: 
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Table 11-1 
Required Permits, Approvals and Involved Agencies 

Approval/Permit/Review Involved/Interested Agency 

New York City 

Sanitary Disposal System NYCDEP 

New York State 

SPDES General Permit (GP-0-10-001) – SWPPP NYSDEC 

Water Quality Certification NYSDEC 

Federal  

`Wetlands Permit United States Army Corps of Engineers (USACE) 

 

 

 



 

  

FIGURE 1 

SITE LOCATION MAP 
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APPENDIX A – NOI  

A-1: COMPLETED NOTICE OF INTENT (NOI) 

A-2: SWPPP ACCEPTANCE FORM 

A-3: NYSDEC ACKNOWLEDGEMENT OF NOTICE OF INTENT 

 

 

 







































 

  

APPENDIX B - CERTIFICATIONS 

B-1: OWNER/ APPLICANT CERTIFICATION 

B-2: CONTRACTOR CERTIFICATION 

 

 



New York Wheel 

City of New York 

Richmond County, New York  

Owner/ Applicant Certification Statement  

I certify under penalty of law that this document and all attachments were prepared under my 

direction or supervision in accordance with a system designed to assure that qualified personnel 

properly gathered and evaluated the information submitted. Based on my inquiry of the person or 

persons who manage the system, or those persons directly responsible for gathering the 

information, the information submitted is, to the best of my knowledge and belief, true, accurate, 

and complete. I am aware that false statements made herein are punishable as a class A 

misdemeanor pursuant to sections 210.45 of the Penal Law.  

Owner/ Applicant 

Signature  

Print Name  

Title  

Date  

Address  

Telephone Number  



CONTRACTOR CERTIFICATION  
 

"I hereby certify that I understand and agree to comply with the terms and conditions of the 
SWPPP and agree to implement any corrective actions identified by the qualified inspector during a 
site inspection. I also understand that the owner or operator must comply with the terms and 
conditions of the most current version of the New York State Pollutant Discharge Elimination System 
("SPDES") general permit for stormwater  discharges  from  construction  activities  and  that it is 
unlawful  for any  person  to cause  or contribute  to  a  violation  of  water  quality  standards.  
Furthermore, I understand that certifying false, incorrect or inaccurate information is a violation of the 
referenced permit and the laws of the State of New York and could subject me to criminal, civil and/or 
administrative proceedings. " 

 
SIGNED:  DATE: 

NAME: 

FIRM: 
 
ADDRESS: 

 
 

PHONE: 

SITE: 
 

SWPPP   
IMPLEMENTER'S 
NAME 
SWPPP   
IMPLEMENTER'S 
TITLE 

CONTRACTOR'S 
SCOPE 

TRAINED 
CONTRACTOR'S 
NAME 

 
TRAINED 
CONTRACTOR'S 
TITLE 

 
*The SWPPP Implementer  must be a trained contractor responsible for SWPPP implementation, an 
employee of the firm who has received training in accordance with SPDES GP-0-10-001. 



 

  

APPENDIX C – INSPECTION AND MAINTENANCE 

C-1: UNDERGROUND DETENTION SYSTEM 

C-2: DETENTION BASIN 

 

 



AKRF Engineering, P.C. 

 

1 

UNDERGROUND DETENTION SYSTEM 

Project 
Name:  

  Location:     

Site Status:   Weather Condition:  

Inspector:  Date:   Time:  

Maintenance Item Schedule Comment 
Ensure 24-inch diameter outlet pipe is 
clean of sediment and blockages. 

Monthly and after storms 
>0.5 in. 

 

Inspect all clean-outs and measure 
depth of accumulated sediment. Record 
results. 

Twice a year, in spring and 
fall  

 

Clean detention system with high 
pressure jet and vacuum truck. See 
cleaning procedures below. 

Measured sediment 
accumulation > 8-inches 
OR a minimum of once 
every two years. 

 

Camera inspect system for large debris, 
cracks, settlement, etc.  

Once every five years  

 

Detention System Cleaning Procedure: 

1. Cleaning should occur during dry weather with no rainfall event within 24-hours of cleaning. 

2. Plug 24-inch diameter outlet pipe. 

3. Position the high pressure water jet unit at the south end of the system. Position the vacuum truck at 
the north end of the system.  

4. For individual runs of 60-inch pipe, insert water jet hose into southern clean-out. Insert vacuum truck 
hose into northern clean out. Pressure wash bottom of system from south to north and vacuum 
accumulated sediment from north end. Multiple passes of the water jet may be needed to clean the 
run, dependent on the amount of sediment accumulated. 

5. Repeat step 4 for each pipe run until every run has been cleaned.   



 

1	

DETENTION BASIN 

CONSTRUCTION INSPECTION CHECKLIST 

Project Name:   Location:  

Site Status:  
Weather 
Condition:  

Inspector:  Date:  Time:  

Construction Sequence Satisfactory/ 
Unsatisfactory 

Comments 

 

Pre-Construction/Materials and Equipment 

Pre-construction meeting   

Pipe and appurtenances on-site prior to 
construction and dimensions checked 

  

1. Material (including protective 
coating, if specified) 

  

2.  Diameter   

3.  Dimensions of metal riser or pre-cast 
concrete outlet structure 

  

4. Required dimensions between water 
control structures (orifices, weirs, etc.) 
are in accordance with approved plans 

  

5.  Barrel stub for prefabricated pipe 
structures at proper angle for design 
barrel slope 

  

6. Number and dimensions of 
prefabricated anti-seep collars 

  

7. Watertight connectors and gaskets   

8.  Outlet drain valve   

Project benchmark near pond site   

Equipment for temporary de-watering   

2.  Subgrade Preparation 

Area beneath embankment stripped of all 
vegetation, topsoil, and organic matter 

  

3.  Pipe Spillway Installation 
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DETENTION BASIN 

CONSTRUCTION INSPECTION CHECKLIST 

Project Name:   Location:  

Site Status:  
Weather 
Condition:  

Inspector:  Date:  Time:  

Construction Sequence Satisfactory/ 
Unsatisfactory 

Comments 

Method of installation detailed on plans   

A.  Bed preparation   

Installation trench excavated with 
specified side slopes 

  

Stable, uniform, dry subgrade of 
relatively impervious material (If 
subgrade is wet, contractor shall have 
defined steps before proceeding with 
installation) 

  

Invert at proper elevation and grade   

B.  Pipe placement   

Metal / plastic pipe   

1. Watertight connectors and 
gaskets properly installed 

  

2. Anti-seep collars properly spaced 
and having watertight connections 
to pipe 

  

3. Backfill placed and tamped by 
hand under “haunches” of pipe 

  

4. Remaining backfill placed in 
max. 8 inch lifts using small power 
tamping equipment until 2 feet 
cover over pipe is reached   

  

   

   

3.  Pipe Spillway Installation 
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DETENTION BASIN 

CONSTRUCTION INSPECTION CHECKLIST 

Project Name:   Location:  

Site Status:  
Weather 
Condition:  

Inspector:  Date:  Time:  

Construction Sequence Satisfactory/ 
Unsatisfactory 

Comments 

Concrete pipe 

1.  Pipe set on blocks or concrete slab 
for pouring of low cradle 

  

2.  Pipe installed with rubber gasket 
joints with no spalling in gasket 
interface area 

  

3.  Excavation for lower half of anti-
seep collar(s) with reinforcing steel set 

  

4.  Entire area where anti-seep collar(s) 
will come in contact with pipe coated 
with mastic or other approved 
waterproof sealant 

  

5.  Low cradle and bottom half of anti-
seep collar installed as monolithic pour 
and of an approved mix 

  

 

6.  Upper half of anti-seep collar(s) 
formed with reinforcing steel set 

  

7.  Concrete for collar of an approved 
mix and vibrated into place (protected 
from freezing while curing, if 
necessary) 

  

8.  Forms stripped and collar inspected 
for honeycomb prior to backfilling. 
Parge if necessary. 

  

C.  Backfilling 

Fill placed in maximum 8 inch lifts   

Backfill taken minimum 2 feet above top of 
anti- seep collar elevation before traversing 
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DETENTION BASIN 

CONSTRUCTION INSPECTION CHECKLIST 

Project Name:   Location:  

Site Status:  
Weather 
Condition:  

Inspector:  Date:  Time:  

Construction Sequence Satisfactory/ 
Unsatisfactory 

Comments 

with heavy equipment 

4. Riser / Outlet Structure Installation 

Riser located within embankment   

A. Metal riser 
Riser base excavated or formed on 
stable subgrade to design dimensions   

Set on blocks to design elevations and 
plumbed 

  

Reinforcing bars placed at right angles 
and projecting into sides of riser   

Concrete poured so as to fill inside of 
riser to invert of barrel   

B. Pre-cast concrete structure 

Dry and stable subgrade   

Riser base set to design elevation   
If more than one section, no spalling in 
gasket interface area; gasket or 
approved caulking material placed 
securely 

  

Watertight and structurally sound collar 
or gasket joint where structure connects 
to pipe spillway 

  

C. Poured concrete structure   
Footing excavated or formed on stable 
subgrade, to design dimensions with 
reinforcing steel set 

  

Structure formed to design dimensions, 
with reinforcing steel set as per plan   

Concrete of an approved mix and 
vibrated into place (protected from 
freezing while curing, if necessary) 
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DETENTION BASIN 

CONSTRUCTION INSPECTION CHECKLIST 

Project Name:   Location:  

Site Status:  
Weather 
Condition:  

Inspector:  Date:  Time:  

Construction Sequence Satisfactory/ 
Unsatisfactory 

Comments 

Forms stripped & inspected for  
“honeycomb”prior to backfilling; parge 
if necessary 

  

5. Embankment Construction 
Fill material 

  
Compaction 

  

Embankment 
1. Fill placed in specified lifts and 
compacted with appropriate equipment   

2. Constructed to design cross-section, 
side slopes and top width   

3. Constructed to design elevation plus 
allowance for settlement   

6. Impounded Area Construction 
Excavated / graded to design contours and 
side slopes   

Inlet pipes have adequate outfall protection 
  

Excavated / graded to design contours and 
side slopes   

Inlet pipes have adequate outfall protection 
  

Forebay(s) 
  

Pond benches 
  

7. Earth Emergency Spillway Construction 
Spillway located in cut or structurally 
stabilized with riprap, gabions, concrete, 
etc. 

  

Excavated to proper cross-section, side 
slopes and bottom width   

Entrance channel, crest, and exit channel 
constructed to design grades and elevations   
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DETENTION BASIN 

CONSTRUCTION INSPECTION CHECKLIST 

Project Name:   Location:  

Site Status:  
Weather 
Condition:  

Inspector:  Date:  Time:  

Construction Sequence Satisfactory/ 
Unsatisfactory 

Comments 

8. Outlet Protection 

A. End section 
Securely in place and properly 
backfilled   

B. Endwall 
Footing excavated or formed on stable 
subgrade, to design dimensions and 
reinforcing steel set, if specified 

  

Endwall formed to design dimensions 
with reinforcing steel set as per plan   

Concrete of an approved mix and 
vibrated into place (protected from 
freezing, if necessary) 

  

Forms stripped and structure inspected 
for “honeycomb” prior to backfilling; 
parge if necessary 

  

C. Riprap apron / channel 
Apron / channel excavated to design 
crosssection with proper transition to 
existing ground 

  

Filter fabric in place 
  

Stone sized as per plan and uniformly 
place at the thickness specified   

9. Vegetative Stabilization 
Approved seed mixture or sod 

  
Proper surface preparation and required soil 
amendments   

Excelsior mat or other stabilization, as per 
plan   

10. Miscellaneous 
Drain for ponds having a permanent pool 
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DETENTION BASIN 

CONSTRUCTION INSPECTION CHECKLIST 

Project Name:   Location:  

Site Status:  
Weather 
Condition:  

Inspector:  Date:  Time:  

Construction Sequence Satisfactory/ 
Unsatisfactory 

Comments 

Trash protection for low flow pipes, 
orifices, etc.   

Fencing (when required) 
  

Access road 
  

Set aside for clean-out maintenance 
  

11. Stormwater Wetlands 
Adequate water balance 

  
Variety of depth zones present 

  
Approved pondscaping plan in place 

Reinforcement budget for additional 
plantings 

  

Plants and materials ordered 6 months prior 
to construction   

Construction planned to allow for adequate 
planting and establishment of plant 
community (April-June planting window) 

  

Wetland buffer area preserved to maximum 
extent possible   

 
  

 
  

 
  

 
  

 
  

 Comments: 
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DETENTION BASIN 

CONSTRUCTION INSPECTION CHECKLIST 

Project Name:   Location:  

Site Status:  
Weather 
Condition:  

Inspector:  Date:  Time:  

Construction Sequence Satisfactory/ 
Unsatisfactory 

Comments 

 

 

Actions to be Taken: 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 



 

  

APPENDIX D - INSPECTION LOGS 
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CONSTRUCTION DURATION INSPECTIONS  Page 1 of ___ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

SITE PLAN/SKETCH 

 

 

_________________________ _______   ______________________________ 
Inspector (print name) Date of Inspection 
 
 
________________________________     ______________________________ 
Qualified Professional (print name) Qualified Professional Signature 

The above signed acknowledges that, to the best of his/her knowledge, all information provided on the 
forms is accurate and complete. 
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CONSTRUCTION DURATION INSPECTIONS  Page 2 of ___ 

 

Maintaining Water Quality 

Yes  No   NA   

[ ]    [ ]    [ ]  Is there an increase in turbidity causing a substantial visible contrast to  

 natural conditions? 

[ ]    [ ]    [ ] Is there residue from oil and floating substances, visible oil film, or globules  

 or grease? 

[ ]    [ ]    [ ] All disturbance is within the limits of the approved plans. 

[ ]    [ ]    [ ] Have receiving lake/bay, stream, and/or wetland been impacted by silt from  

 project? 
 

Housekeeping  

1. General Site Conditions 

Yes  No   NA   

[ ]    [ ]    [ ]  Is construction site litter and debris appropriately managed? 

[ ]    [ ]    [ ]  Are facilities and equipment necessary for implementation of erosion and  

 sediment control in working order and/or properly maintained? 

[ ]    [ ]    [ ]  Is construction impacting the adjacent property? 

[ ]    [ ]    [ ]  Is dust adequately controlled? 

 

2. Temporary Stream Crossing  

Yes  No  NA   

[ ]    [ ]    [ ]  Maximum diameter pipes necessary to span creek without dredging are  

 installed. 

[ ]    [ ]    [ ]  Installed non-woven geotextile fabric beneath approaches. 

[ ]    [ ]    [ ]  Is fill composed of aggregate (no earth or soil)? 

[ ]    [ ]    [ ]  Rock on approaches is clean enough to remove mud from vehicles & prevent  

 sediment from entering stream during high flow. 
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CONSTRUCTION DURATION INSPECTIONS   Page 3 of ___ 

 

Runoff Control Practices   

1. Excavation Dewatering  

Yes  No  NA   

[ ]    [ ]    [ ]  Upstream and downstream berms (sandbags, inflatable dams, etc.) are  

 installed per plan. 

[ ]    [ ]    [ ]  Clean water from upstream pool is being pumped to the downstream pool. 

[ ]    [ ]    [ ] Sediment laden water from work area is being discharged to a silt-trapping  

 device. 

[ ]    [ ]    [ ]  Constructed upstream berm with one-foot minimum freeboard. 
 

2. Level Spreader  

Yes  No  NA   

[ ]    [ ]    [ ]  Installed per plan. 

[ ]    [ ]    [ ] Constructed on undisturbed soil, not on fill, receiving only clear, 

 non-sediment laden flow. 

[ ]    [ ]    [ ]  Flow sheets out of level spreader without erosion on downstream edge. 

 

3. Interceptor Dikes and Swales  

Yes  No  NA   

[ ]    [ ]    [ ]  Installed per plan with minimum side slopes 2H:1V or flatter. 

[ ]    [ ]    [ ]  Stabilized by geotextile fabric, seed, or mulch with no erosion occurring. 

[ ]    [ ]    [ ]  Sediment-laden runoff directed to sediment trapping structure 
 

4. Stone Check Dam   

Yes  No  NA   

[ ]    [ ]    [ ]  Is channel stable? (flow is not eroding soil underneath or around the  

 structure). 

[ ]    [ ]    [ ]  Check is in good condition (rocks  in place and no permanent pools behind  

 the structure).   

[ ]    [ ]    [ ]  Has accumulated sediment been removed? 
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5. Rock Outlet Protection 

Yes  No  NA   

[ ]    [ ]    [ ]  Installed per plan. 

[ ]    [ ]    [ ]  Installed concurrently with pipe installation. 
 
Soil Stabilization 

1. Topsoil and Spoil Stockpiles 

Yes  No  NA   

[ ]    [ ]    [ ]  Stockpiles are stabilized with vegetation and/or mulch.  

[ ]    [ ]    [ ]  Sediment control is installed at the toe of the slope. 
 

2. Revegetation 

Yes  No  NA   
[ ]    [ ]    [ ]  Temporary seeding and mulch have been applied to idle areas. 

[ ]    [ ]    [ ]  4 inches minimum of topsoil has been applied under permanent seeding 
 

Sediment Control  

1. Stabilized Construction Entrance  

 

Yes  No  NA   

[ ]    [ ]    [ ]  Stone is clean enough to effectively remove mud from vehicles. 

[ ]    [ ]    [ ]  Installed per standards and specifications? 

[ ]    [ ]    [ ]  Does all traffic use the stabilized entrance to enter and leave site? 

[ ]    [ ]    [ ]  Is adequate drainage provided to prevent ponding at entrance? 
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2. Silt Fence  

Yes  No  NA   

[ ]    [ ]    [ ] Installed on Contour, 10 feet from toe of slope (not across conveyance  

 Channels). 

[ ]    [ ]    [ ]  Joints constructed by wrapping the two ends together for continuous support. 

[ ]    [ ]    [ ]  Fabric buried 6 inches minimum. 

[ ]    [ ]    [ ]  Posts are stable, fabric is tight and without rips or frayed areas. 
 
Sediment accumulation is ___% of design capacity. 
 

3. Storm Drain Inlet Protection (Use for Stone & Block; Filter Fabric; Curb; or, Excavated practices) 

Yes  No  NA   

[ ]    [ ]    [ ]  Installed concrete blocks lengthwise so open ends face outward, not upward. 

[ ]    [ ]    [ ]  Placed wire screen between No. 3 crushed stone and concrete blocks. 

[ ]    [ ]    [ ]  Drainage area is 1acre or less. 

[ ]    [ ]    [ ]  Excavated area is 900 cubic feet.  

[ ]    [ ]    [ ]  Excavated side slopes should be 2:1. 

[ ]    [ ]    [ ]  2” x 4” frame is constructed and structurally sound.  

[ ]    [ ]    [ ]  Posts 3-foot maximum spacing between posts. 

[ ]    [ ]    [ ] Fabric is embedded 1 to 1.5 feet below ground and secured to frame/posts 

 With staples at  max 8-inch spacing.  

[ ]    [ ]    [ ]  Posts are stable, fabric is tight and without rips or frayed areas. 

 Sediment accumulation ___% of design capacity. 
 

4. Temporary Sediment Trap  

Yes  No  NA   

[ ]    [ ]    [ ]  Outlet structure is constructed per the approved plan or drawing. 

[ ]    [ ]    [ ]  Geotextile fabric has been placed beneath rock fill. 

 Sediment accumulation is ___% of design capacity. 
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5. Temporary Sediment Basin  

Yes  No  NA   

[ ]    [ ]    [ ]  Basin and outlet structure constructed per the approved plan. 

[ ]    [ ]    [ ]  Basin side slopes are stabilized with seed/mulch. 

[ ]    [ ]    [ ]  Drainage structure flushed and basin surface restored upon removal of 

 sediment basin facility. 

Sediment accumulation is ___% of design capacity. 
 

Note: Not all erosion and sediment control practices are included in this listing. Add additional pages to 
this list as required by site specific design. 

Construction inspection checklists for post-development stormwater management practices can be found 
in Appendix C of this document and Appendix F of the New York State Stormwater Management Design 
Manual. 
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b. Modifications to the SWPPP (To be completed as described below) 

 

The Operator shall amend the SWPPP whenever: 

1. There is a significant change in design, construction, operation, or maintenance which may have a 
significant effect on the potential for the discharge of pollutants to the waters of the United States and 
which has not otherwise been addressed in the SWPPP; or 

2. The SWPPP proves to be ineffective in: 

a. Eliminating or significantly minimizing pollutants from sources identified in the SWPPP and as 
required by this permit; or 

b. Achieving the general objectives of controlling pollutants in stormwater discharges from permitted 
construction activity; and 

3. Additionally, the SWPPP shall be amended to identify any new contractor or subcontractor that will 
implement any measure of the SWPPP. 

 

MODIFICATION & REASON:    

_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________ 
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MONTHLY SUMMARY OF SITE INSPECTION ACTIVITIES 

 

Name of Permitted Facility: Today’s Date: Reporting Month: 

Location: Permit Identification No. 

Name and Telephone of Site Inspector: 

 

Date of Inspection: 
Regular/Rainfall based 

Inspection 
Name of Inspector Items of Concern: 
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INSPECTION FORM 

PROJECT RAINFALL LOG 

Year 20__ 

 Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

1             

2             

3             

4             

5             

6             

7             

8             

9             

10             

11             

12             

13             

14             

151             

16             

17             

18             

19             

20             

21             

22             

23             

24             

25             

26             

27             

28             

29             

30  NA           

31  NA  NA  NA   NA  NA  

 

Enter rainfall amount.  If the amount is greater than 0.5 inches, inspection of control measures must be 
completed within 24 hours.  Maintain this form in log book at the project site. The daily rainfall may be 
recorded from www.accuweather.com .  Readings of rainfall in inches over the past 24 hours shall be 
recorded every morning.  The rainfall can be found by selecting "My Local Forecast", typing in the site 
zip code, selecting "Past 24 hours".  The total precipitation is listed at the bottom of the page. Readings 
may also be taken by using an on-site rain gauge. 
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INSPECTION FORM 

RECORD OF STABILIZATION, DEMOLITION, AND CONSTRUCTION ACTIVITIES 

A record of dates when major grading activities occur, when construction activities temporarily or 
permanently cease on a portion of the site, and when stabilization measures are initiated shall be 
maintained until final site stabilization is achieved and the notice of termination is filed. Maintain this 
form in log book at the project site. 

MAJOR GRADING, CONSTRUCTION OR STABILIZATION ACTIVITIES 

Description of Activity:   

Begin Date:  Site Contractor:  

Location:   

End Date:   

 

Description of Activity:   

Begin Date:  Site Contractor:  

Location:   

End Date:   

 

Description of Activity:   

Begin Date:  Site Contractor:  

Location:   

End Date:   

 

Description of Activity:   

Begin Date:  Site Contractor:  

Location:   

End Date:   

 

Description of Activity:   

Begin Date:  Site Contractor:  

Location:   

End Date:   
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EX-1

EX-1

EX-2

EX-2

EX-3

EX-3

EX-4

EX-4

EX-5

EX-5

EX-6

EX-6

1P

Basin South

2P

Basin North

DP-1

Design Point 1
DP-2

Design Point 2

Routing Diagram for 2014_05_28_NYWheel_EX
Prepared by AKRF, Inc.,  Printed 6/24/2014
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Subcat Reach Pond Link
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Area Listing (all nodes)

Area
(acres)

CN Description
(subcatchment-numbers)

0.455 98 Building  (EX-1, EX-2, EX-6)
0.934 69 Landscape (Fair Condition)  (EX-2, EX-3)
2.712 69 Landscape (HSG B - Fair Condition)  (EX-4, EX-5, EX-6)
0.891 69 Lawn (Fair Condition)  (EX-1)
8.904 98 Pavement  (EX-1, EX-2, EX-3, EX-4, EX-6)

13.896 89 TOTAL AREA
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Soil Listing (all nodes)

Area
(acres)

Soil
Group

Subcatchment
Numbers

0.000 HSG A
2.712 HSG B EX-4, EX-5, EX-6
0.000 HSG C
0.000 HSG D

11.184 Other EX-1, EX-2, EX-3, EX-4, EX-6

13.896 TOTAL AREA
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Ground Covers (all nodes)

HSG-A
(acres)

HSG-B
(acres)

HSG-C
(acres)

HSG-D
(acres)

Other
(acres)

Total
(acres)

Ground
Cover

Subcatchment
Numbers

0.000 0.000 0.000 0.000 0.455 0.455 Building EX-1, 
EX-2, 
EX-6

0.000 2.712 0.000 0.000 0.000 2.712 Landscape ( EX-4, 
EX-5, 
EX-6

0.000 0.000 0.000 0.000 0.934 0.934 Landscape (Fair Condition) EX-2, 
EX-3

0.000 0.000 0.000 0.000 0.891 0.891 Lawn (Fair Condition) EX-1
0.000 0.000 0.000 0.000 8.904 8.904 Pavement EX-1, 

EX-2, 
EX-3, 
EX-4, 
EX-6

0.000 2.712 0.000 0.000 11.184 13.896 TOTAL AREA
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Pipe Listing (all nodes)

Line# Node
Number

In-Invert
(feet)

Out-Invert
(feet)

Length
(feet)

Slope
(ft/ft)

n Diam/Width
(inches)

Height
(inches)

Inside-Fill
(inches)

1 EX-2 0.00 0.00 25.0 0.0012 0.011 24.0 0.0 0.0
2 EX-3 0.00 0.00 59.0 0.0050 0.011 12.0 0.0 0.0
3 1P 1.50 1.00 111.0 0.0045 0.012 24.0 0.0 0.0
4 2P 2.20 2.00 71.0 0.0028 0.012 18.0 0.0 0.0
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Time span=0.00-48.00 hrs, dt=0.01 hrs, 4801 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Stor-Ind method  -  Pond routing by Stor-Ind method

Runoff Area=223,022 sf   82.60% Impervious   Runoff Depth=2.06"Subcatchment EX-1: EX-1
   Flow Length=385'   Tc=4.5 min   CN=93   Runoff=12.75 cfs  0.880 af

Runoff Area=133,328 sf   75.74% Impervious   Runoff Depth=1.89"Subcatchment EX-2: EX-2
   Flow Length=323'   Tc=2.8 min   CN=91   Runoff=7.52 cfs  0.481 af

Runoff Area=20,672 sf   59.72% Impervious   Runoff Depth=1.49"Subcatchment EX-3: EX-3
   Flow Length=157'   Tc=9.9 min   CN=86   Runoff=0.73 cfs  0.059 af

Runoff Area=33,543 sf   45.04% Impervious   Runoff Depth=1.22"Subcatchment EX-4: EX-4
   Flow Length=230'   Tc=2.5 min   CN=82   Runoff=1.24 cfs  0.079 af

Runoff Area=19,718 sf   0.00% Impervious   Runoff Depth=0.57"Subcatchment EX-5: EX-5
   Flow Length=36'   Slope=0.0017 '/'   Tc=16.2 min   CN=69   Runoff=0.18 cfs  0.021 af

Runoff Area=175,026 sf   54.29% Impervious   Runoff Depth=1.42"Subcatchment EX-6: EX-6
   Flow Length=100'   Slope=0.0190 '/'   Tc=13.9 min   CN=85   Runoff=5.20 cfs  0.476 af

Peak Elev=5.44'  Storage=10,829 cf   Inflow=16.01 cfs  1.356 afPond 1P: Basin South
   Outflow=15.28 cfs  1.356 af

Peak Elev=5.54'  Storage=11,871 cf   Inflow=9.28 cfs  0.640 afPond 2P: Basin North
   Outflow=3.11 cfs  0.639 af

   Inflow=15.28 cfs  1.356 afLink DP-1: Design Point 1
   Primary=15.28 cfs  1.356 af

   Inflow=3.11 cfs  0.639 afLink DP-2: Design Point 2
   Primary=3.11 cfs  0.639 af

Total Runoff Area = 13.896 ac   Runoff Volume = 1.996 af   Average Runoff Depth = 1.72"
32.65% Pervious = 4.537 ac     67.35% Impervious = 9.359 ac
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Summary for Subcatchment EX-1: EX-1

Runoff = 12.75 cfs @ 12.07 hrs,  Volume= 0.880 af,  Depth= 2.06"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  1-YR, 24-HR Storm Rainfall=2.80"

Area (sf) CN Description
* 38,807 69 Lawn (Fair Condition)
* 58 98 Building
* 184,157 98 Pavement

223,022 93 Weighted Average
38,807 17.40% Pervious Area

184,215 82.60% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

2.0 100 0.0050 0.83 Sheet Flow, SHEET FLOW
Smooth surfaces   n= 0.011   P2= 3.50"

2.4 266 0.0081 1.83 Shallow Concentrated Flow, EL 8.9 TO 6.75
Paved   Kv= 20.3 fps

0.1 19 0.0437 3.37 Shallow Concentrated Flow, EL 6.75 - 5.92
Unpaved   Kv= 16.1 fps

4.5 385 Total

Subcatchment EX-1: EX-1

Runoff

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420

F
lo

w
  (
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0

Type III 24-hr
1-YR

24-HR Storm Rainfall=2.80"
Runoff Area=223,022 sf

Runoff Volume=0.880 af
Runoff Depth=2.06"

Flow Length=385'
Tc=4.5 min

CN=93

12.75 cfs
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Summary for Subcatchment EX-2: EX-2

Runoff = 7.52 cfs @ 12.04 hrs,  Volume= 0.481 af,  Depth= 1.89"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  1-YR, 24-HR Storm Rainfall=2.80"

Area (sf) CN Description
* 32,348 69 Landscape (Fair Condition)
* 58 98 Building
* 100,922 98 Pavement

133,328 91 Weighted Average
32,348 24.26% Pervious Area

100,980 75.74% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.2 100 0.0180 1.38 Sheet Flow, EL 9.6 - 7.8
Smooth surfaces   n= 0.011   P2= 3.50"

1.3 151 0.0086 1.88 Shallow Concentrated Flow, EL 7.8 - 6.5
Paved   Kv= 20.3 fps

0.2 47 0.0681 4.20 Shallow Concentrated Flow, EL 6.5 - 3.3
Unpaved   Kv= 16.1 fps

0.1 25 0.0012 2.95 9.26 Pipe Channel, RCP_Round  24"
24.0"  Round  Area= 3.1 sf  Perim= 6.3'  r= 0.50'
n= 0.011  

2.8 323 Total
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Subcatchment EX-2: EX-2

Runoff

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420

F
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  (
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Type III 24-hr
1-YR

24-HR Storm Rainfall=2.80"
Runoff Area=133,328 sf

Runoff Volume=0.481 af
Runoff Depth=1.89"

Flow Length=323'
Tc=2.8 min

CN=91

7.52 cfs
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Summary for Subcatchment EX-3: EX-3

Runoff = 0.73 cfs @ 12.14 hrs,  Volume= 0.059 af,  Depth= 1.49"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  1-YR, 24-HR Storm Rainfall=2.80"

Area (sf) CN Description
* 8,327 69 Landscape (Fair Condition)
* 12,345 98 Pavement

20,672 86 Weighted Average
8,327 40.28% Pervious Area

12,345 59.72% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

9.6 98 0.0182 0.17 Sheet Flow, EL 7.5 - 5.72
Grass: Short   n= 0.150   P2= 3.50"

0.3 59 0.0050 3.79 2.98 Pipe Channel, RCP_Round  12"
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.011  

9.9 157 Total

Subcatchment EX-3: EX-3

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
1-YR

24-HR Storm Rainfall=2.80"
Runoff Area=20,672 sf

Runoff Volume=0.059 af
Runoff Depth=1.49"

Flow Length=157'
Tc=9.9 min

CN=86

0.73 cfs



Type III 24-hr  1-YR, 24-HR Storm Rainfall=2.80"2014_05_28_NYWheel_EX
  Printed  6/24/2014Prepared by AKRF, Inc.

Page 11HydroCAD® 10.00-11  s/n 04852  © 2014 HydroCAD Software Solutions LLC

Summary for Subcatchment EX-4: EX-4

Runoff = 1.24 cfs @ 12.04 hrs,  Volume= 0.079 af,  Depth= 1.22"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  1-YR, 24-HR Storm Rainfall=2.80"

Area (sf) CN Description
* 18,434 69 Landscape (HSG B - Fair Condition)
* 15,109 98 Pavement

33,543 82 Weighted Average
18,434 54.96% Pervious Area
15,109 45.04% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.4 100 0.0130 1.21 Sheet Flow, EL 9.5 - 8.2
Smooth surfaces   n= 0.011   P2= 3.50"

1.1 130 0.0096 1.99 Shallow Concentrated Flow, EL 8.2 - 6.95
Paved   Kv= 20.3 fps

2.5 230 Total

Subcatchment EX-4: EX-4

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
1-YR

24-HR Storm Rainfall=2.80"
Runoff Area=33,543 sf

Runoff Volume=0.079 af
Runoff Depth=1.22"

Flow Length=230'
Tc=2.5 min

CN=82

1.24 cfs
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Summary for Subcatchment EX-5: EX-5

Runoff = 0.18 cfs @ 12.26 hrs,  Volume= 0.021 af,  Depth= 0.57"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  1-YR, 24-HR Storm Rainfall=2.80"

Area (sf) CN Description
* 19,718 69 Landscape (HSG B - Fair Condition)

19,718 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
16.2 36 0.0017 0.04 Sheet Flow, EL 7.66 - 7.6

Grass: Dense   n= 0.240   P2= 3.50"

Subcatchment EX-5: EX-5

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
1-YR

24-HR Storm Rainfall=2.80"
Runoff Area=19,718 sf

Runoff Volume=0.021 af
Runoff Depth=0.57"

Flow Length=36'
Slope=0.0017 '/'

Tc=16.2 min
CN=69

0.18 cfs
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Summary for Subcatchment EX-6: EX-6

Runoff = 5.20 cfs @ 12.19 hrs,  Volume= 0.476 af,  Depth= 1.42"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  1-YR, 24-HR Storm Rainfall=2.80"

Area (sf) CN Description
* 14,939 69 Landscape (HSG B - Fair Condition)
* 65,059 69 Landscape (HSG B - Fair Condition)
* 19,684 98 Building
* 75,344 98 Pavement

175,026 85 Weighted Average
79,998 45.71% Pervious Area
95,028 54.29% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
13.9 100 0.0190 0.12 Sheet Flow, ASSUMED (Need to get real numbers)

Grass: Dense   n= 0.240   P2= 3.50"

Subcatchment EX-6: EX-6

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
1-YR

24-HR Storm Rainfall=2.80"
Runoff Area=175,026 sf

Runoff Volume=0.476 af
Runoff Depth=1.42"

Flow Length=100'
Slope=0.0190 '/'

Tc=13.9 min
CN=85

5.20 cfs
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Summary for Pond 1P: Basin South

Inflow Area = 9.138 ac, 70.15% Impervious,  Inflow Depth = 1.78"    for  1-YR, 24-HR Storm event
Inflow = 16.01 cfs @ 12.07 hrs,  Volume= 1.356 af
Outflow = 15.28 cfs @ 12.10 hrs,  Volume= 1.356 af,  Atten= 5%,  Lag= 1.8 min
Primary = 15.28 cfs @ 12.10 hrs,  Volume= 1.356 af

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Peak Elev= 5.44' @ 12.10 hrs   Surf.Area= 7,276 sf   Storage= 10,829 cf

Plug-Flow detention time= 127.6 min calculated for 1.356 af (100% of inflow)
Center-of-Mass det. time= 127.7 min ( 938.9 - 811.3 )

Volume Invert Avail.Storage Storage Description
#1 3.00' 133,843 cf Custom Stage Data (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)
3.00 1,302 170.3 0 0 1,302
4.00 4,125 430.4 2,581 2,581 13,739
5.00 6,421 447.3 5,231 7,812 14,998
6.00 8,438 521.2 7,407 15,219 20,714
7.00 33,073 932.4 19,405 34,624 68,285

10.00 33,073 932.4 99,219 133,843 71,082

Device Routing     Invert Outlet Devices
#1 Primary 1.50' 24.0"  Round RCP_Round  24"   

L= 111.0'   RCP, sq.cut end projecting,  Ke= 0.500   
Inlet / Outlet Invert= 1.50' / 1.00'   S= 0.0045 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 3.14 sf   

#2 Device 1 2.20' 3.0" Vert. Orifice    C= 0.600   
#3 Device 1 5.15' 37.5" x 136.0" Horiz. Grate    C= 0.600 in 37.5" x 136.0" Grate   

Limited to weir flow at low heads   

Primary OutFlow  Max=15.22 cfs @ 12.10 hrs  HW=5.44'   (Free Discharge)
1=RCP_Round  24"  (Passes 15.22 cfs of 24.06 cfs potential flow)

2=Orifice  (Orifice Controls 0.42 cfs @ 8.50 fps)
3=Grate  (Weir Controls 14.81 cfs @ 1.76 fps)
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Pond 1P: Basin South
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Inflow Area=9.138 ac
Peak Elev=5.44'

Storage=10,829 cf

16.01 cfs

15.28 cfs
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Summary for Pond 2P: Basin North

Inflow Area = 4.758 ac, 61.97% Impervious,  Inflow Depth = 1.61"    for  1-YR, 24-HR Storm event
Inflow = 9.28 cfs @ 12.04 hrs,  Volume= 0.640 af
Outflow = 3.11 cfs @ 12.35 hrs,  Volume= 0.639 af,  Atten= 67%,  Lag= 18.3 min
Primary = 3.11 cfs @ 12.35 hrs,  Volume= 0.639 af

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Peak Elev= 5.54' @ 12.35 hrs   Surf.Area= 6,394 sf   Storage= 11,871 cf

Plug-Flow detention time= 320.2 min calculated for 0.639 af (100% of inflow)
Center-of-Mass det. time= 319.4 min ( 1,134.0 - 814.6 )

Volume Invert Avail.Storage Storage Description
#1 3.00' 27,863 cf Custom Stage Data (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)
3.00 2,602 275.9 0 0 2,602
4.00 4,500 345.0 3,508 3,508 6,030
5.00 5,689 371.9 5,083 8,591 7,606
6.00 7,019 386.6 6,342 14,933 8,571
7.00 8,576 411.2 7,785 22,718 10,183
7.60 8,576 411.2 5,146 27,863 10,430

Device Routing     Invert Outlet Devices
#1 Primary 2.20' 18.0"  Round RCP_Round  18"   

L= 71.0'   RCP, sq.cut end projecting,  Ke= 0.500   
Inlet / Outlet Invert= 2.20' / 2.00'   S= 0.0028 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 1.77 sf   

#2 Device 1 3.00' 3.0" Vert. Orifice    C= 0.600   
#3 Device 1 5.45' 37.5" x 136.0" Horiz. Grate    C= 0.600 in 37.5" x 136.0" Grate   

Limited to weir flow at low heads   

Primary OutFlow  Max=3.06 cfs @ 12.35 hrs  HW=5.54'   (Free Discharge)
1=RCP_Round  18"  (Passes 3.06 cfs of 12.56 cfs potential flow)

2=Orifice  (Orifice Controls 0.37 cfs @ 7.49 fps)
3=Grate  (Weir Controls 2.69 cfs @ 1.00 fps)
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Pond 2P: Basin North
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Inflow Area=4.758 ac
Peak Elev=5.54'

Storage=11,871 cf

9.28 cfs

3.11 cfs
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Summary for Link DP-1: Design Point 1

Inflow Area = 9.138 ac, 70.15% Impervious,  Inflow Depth = 1.78"    for  1-YR, 24-HR Storm event
Inflow = 15.28 cfs @ 12.10 hrs,  Volume= 1.356 af
Primary = 15.28 cfs @ 12.10 hrs,  Volume= 1.356 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs

Link DP-1: Design Point 1

Inflow
Primary

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420

F
lo

w
  (

cf
s)

17

16

15

14

13

12

11

10

9

8

7

6

5

4

3

2

1

0

Inflow Area=9.138 ac
15.28 cfs

15.28 cfs
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Summary for Link DP-2: Design Point 2

Inflow Area = 4.758 ac, 61.97% Impervious,  Inflow Depth > 1.61"    for  1-YR, 24-HR Storm event
Inflow = 3.11 cfs @ 12.35 hrs,  Volume= 0.639 af
Primary = 3.11 cfs @ 12.35 hrs,  Volume= 0.639 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs

Link DP-2: Design Point 2
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Inflow Area=4.758 ac
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Time span=0.00-48.00 hrs, dt=0.01 hrs, 4801 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Stor-Ind method  -  Pond routing by Stor-Ind method

Runoff Area=223,022 sf   82.60% Impervious   Runoff Depth=4.27"Subcatchment EX-1: EX-1
   Flow Length=385'   Tc=4.5 min   CN=93   Runoff=25.37 cfs  1.820 af

Runoff Area=133,328 sf   75.74% Impervious   Runoff Depth=4.05"Subcatchment EX-2: EX-2
   Flow Length=323'   Tc=2.8 min   CN=91   Runoff=15.60 cfs  1.033 af

Runoff Area=20,672 sf   59.72% Impervious   Runoff Depth=3.53"Subcatchment EX-3: EX-3
   Flow Length=157'   Tc=9.9 min   CN=86   Runoff=1.70 cfs  0.140 af

Runoff Area=33,543 sf   45.04% Impervious   Runoff Depth=3.14"Subcatchment EX-4: EX-4
   Flow Length=230'   Tc=2.5 min   CN=82   Runoff=3.21 cfs  0.202 af

Runoff Area=19,718 sf   0.00% Impervious   Runoff Depth=2.01"Subcatchment EX-5: EX-5
   Flow Length=36'   Slope=0.0017 '/'   Tc=16.2 min   CN=69   Runoff=0.76 cfs  0.076 af

Runoff Area=175,026 sf   54.29% Impervious   Runoff Depth=3.43"Subcatchment EX-6: EX-6
   Flow Length=100'   Slope=0.0190 '/'   Tc=13.9 min   CN=85   Runoff=12.50 cfs  1.149 af

Peak Elev=5.90'  Storage=14,373 cf   Inflow=33.62 cfs  2.970 afPond 1P: Basin South
   Outflow=26.22 cfs  2.970 af

Peak Elev=5.99'  Storage=14,868 cf   Inflow=20.27 cfs  1.450 afPond 2P: Basin North
   Outflow=13.86 cfs  1.449 af

   Inflow=26.22 cfs  2.970 afLink DP-1: Design Point 1
   Primary=26.22 cfs  2.970 af

   Inflow=13.86 cfs  1.449 afLink DP-2: Design Point 2
   Primary=13.86 cfs  1.449 af

Total Runoff Area = 13.896 ac   Runoff Volume = 4.420 af   Average Runoff Depth = 3.82"
32.65% Pervious = 4.537 ac     67.35% Impervious = 9.359 ac
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Summary for Subcatchment EX-1: EX-1

Runoff = 25.37 cfs @ 12.06 hrs,  Volume= 1.820 af,  Depth= 4.27"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-YR, 24-HR Storm Rainfall=5.07"

Area (sf) CN Description
* 38,807 69 Lawn (Fair Condition)
* 58 98 Building
* 184,157 98 Pavement

223,022 93 Weighted Average
38,807 17.40% Pervious Area

184,215 82.60% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

2.0 100 0.0050 0.83 Sheet Flow, SHEET FLOW
Smooth surfaces   n= 0.011   P2= 3.50"

2.4 266 0.0081 1.83 Shallow Concentrated Flow, EL 8.9 TO 6.75
Paved   Kv= 20.3 fps

0.1 19 0.0437 3.37 Shallow Concentrated Flow, EL 6.75 - 5.92
Unpaved   Kv= 16.1 fps

4.5 385 Total

Subcatchment EX-1: EX-1
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Type III 24-hr
10-YR

24-HR Storm Rainfall=5.07"
Runoff Area=223,022 sf

Runoff Volume=1.820 af
Runoff Depth=4.27"

Flow Length=385'
Tc=4.5 min

CN=93

25.37 cfs
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Summary for Subcatchment EX-2: EX-2

Runoff = 15.60 cfs @ 12.04 hrs,  Volume= 1.033 af,  Depth= 4.05"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-YR, 24-HR Storm Rainfall=5.07"

Area (sf) CN Description
* 32,348 69 Landscape (Fair Condition)
* 58 98 Building
* 100,922 98 Pavement

133,328 91 Weighted Average
32,348 24.26% Pervious Area

100,980 75.74% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.2 100 0.0180 1.38 Sheet Flow, EL 9.6 - 7.8
Smooth surfaces   n= 0.011   P2= 3.50"

1.3 151 0.0086 1.88 Shallow Concentrated Flow, EL 7.8 - 6.5
Paved   Kv= 20.3 fps

0.2 47 0.0681 4.20 Shallow Concentrated Flow, EL 6.5 - 3.3
Unpaved   Kv= 16.1 fps

0.1 25 0.0012 2.95 9.26 Pipe Channel, RCP_Round  24"
24.0"  Round  Area= 3.1 sf  Perim= 6.3'  r= 0.50'
n= 0.011  

2.8 323 Total
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Subcatchment EX-2: EX-2
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Type III 24-hr
10-YR

24-HR Storm Rainfall=5.07"
Runoff Area=133,328 sf

Runoff Volume=1.033 af
Runoff Depth=4.05"

Flow Length=323'
Tc=2.8 min

CN=91

15.60 cfs
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Summary for Subcatchment EX-3: EX-3

Runoff = 1.70 cfs @ 12.13 hrs,  Volume= 0.140 af,  Depth= 3.53"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-YR, 24-HR Storm Rainfall=5.07"

Area (sf) CN Description
* 8,327 69 Landscape (Fair Condition)
* 12,345 98 Pavement

20,672 86 Weighted Average
8,327 40.28% Pervious Area

12,345 59.72% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

9.6 98 0.0182 0.17 Sheet Flow, EL 7.5 - 5.72
Grass: Short   n= 0.150   P2= 3.50"

0.3 59 0.0050 3.79 2.98 Pipe Channel, RCP_Round  12"
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.011  

9.9 157 Total

Subcatchment EX-3: EX-3
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Type III 24-hr
10-YR

24-HR Storm Rainfall=5.07"
Runoff Area=20,672 sf

Runoff Volume=0.140 af
Runoff Depth=3.53"

Flow Length=157'
Tc=9.9 min

CN=86

1.70 cfs
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Summary for Subcatchment EX-4: EX-4

Runoff = 3.21 cfs @ 12.04 hrs,  Volume= 0.202 af,  Depth= 3.14"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-YR, 24-HR Storm Rainfall=5.07"

Area (sf) CN Description
* 18,434 69 Landscape (HSG B - Fair Condition)
* 15,109 98 Pavement

33,543 82 Weighted Average
18,434 54.96% Pervious Area
15,109 45.04% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.4 100 0.0130 1.21 Sheet Flow, EL 9.5 - 8.2
Smooth surfaces   n= 0.011   P2= 3.50"

1.1 130 0.0096 1.99 Shallow Concentrated Flow, EL 8.2 - 6.95
Paved   Kv= 20.3 fps

2.5 230 Total

Subcatchment EX-4: EX-4
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Type III 24-hr
10-YR

24-HR Storm Rainfall=5.07"
Runoff Area=33,543 sf

Runoff Volume=0.202 af
Runoff Depth=3.14"

Flow Length=230'
Tc=2.5 min

CN=82

3.21 cfs
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Summary for Subcatchment EX-5: EX-5

Runoff = 0.76 cfs @ 12.23 hrs,  Volume= 0.076 af,  Depth= 2.01"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-YR, 24-HR Storm Rainfall=5.07"

Area (sf) CN Description
* 19,718 69 Landscape (HSG B - Fair Condition)

19,718 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
16.2 36 0.0017 0.04 Sheet Flow, EL 7.66 - 7.6

Grass: Dense   n= 0.240   P2= 3.50"

Subcatchment EX-5: EX-5
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Type III 24-hr
10-YR

24-HR Storm Rainfall=5.07"
Runoff Area=19,718 sf

Runoff Volume=0.076 af
Runoff Depth=2.01"

Flow Length=36'
Slope=0.0017 '/'

Tc=16.2 min
CN=69

0.76 cfs
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Summary for Subcatchment EX-6: EX-6

Runoff = 12.50 cfs @ 12.19 hrs,  Volume= 1.149 af,  Depth= 3.43"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-YR, 24-HR Storm Rainfall=5.07"

Area (sf) CN Description
* 14,939 69 Landscape (HSG B - Fair Condition)
* 65,059 69 Landscape (HSG B - Fair Condition)
* 19,684 98 Building
* 75,344 98 Pavement

175,026 85 Weighted Average
79,998 45.71% Pervious Area
95,028 54.29% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
13.9 100 0.0190 0.12 Sheet Flow, ASSUMED (Need to get real numbers)

Grass: Dense   n= 0.240   P2= 3.50"

Subcatchment EX-6: EX-6
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Type III 24-hr
10-YR

24-HR Storm Rainfall=5.07"
Runoff Area=175,026 sf

Runoff Volume=1.149 af
Runoff Depth=3.43"

Flow Length=100'
Slope=0.0190 '/'

Tc=13.9 min
CN=85

12.50 cfs



Type III 24-hr  10-YR, 24-HR Storm Rainfall=5.07"2014_05_28_NYWheel_EX
  Printed  6/24/2014Prepared by AKRF, Inc.

Page 28HydroCAD® 10.00-11  s/n 04852  © 2014 HydroCAD Software Solutions LLC

Summary for Pond 1P: Basin South

Inflow Area = 9.138 ac, 70.15% Impervious,  Inflow Depth = 3.90"    for  10-YR, 24-HR Storm event
Inflow = 33.62 cfs @ 12.07 hrs,  Volume= 2.970 af
Outflow = 26.22 cfs @ 12.17 hrs,  Volume= 2.970 af,  Atten= 22%,  Lag= 5.6 min
Primary = 26.22 cfs @ 12.17 hrs,  Volume= 2.970 af

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Peak Elev= 5.90' @ 12.17 hrs   Surf.Area= 8,221 sf   Storage= 14,373 cf

Plug-Flow detention time= 76.0 min calculated for 2.969 af (100% of inflow)
Center-of-Mass det. time= 76.1 min ( 867.2 - 791.1 )

Volume Invert Avail.Storage Storage Description
#1 3.00' 133,843 cf Custom Stage Data (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)
3.00 1,302 170.3 0 0 1,302
4.00 4,125 430.4 2,581 2,581 13,739
5.00 6,421 447.3 5,231 7,812 14,998
6.00 8,438 521.2 7,407 15,219 20,714
7.00 33,073 932.4 19,405 34,624 68,285

10.00 33,073 932.4 99,219 133,843 71,082

Device Routing     Invert Outlet Devices
#1 Primary 1.50' 24.0"  Round RCP_Round  24"   

L= 111.0'   RCP, sq.cut end projecting,  Ke= 0.500   
Inlet / Outlet Invert= 1.50' / 1.00'   S= 0.0045 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 3.14 sf   

#2 Device 1 2.20' 3.0" Vert. Orifice    C= 0.600   
#3 Device 1 5.15' 37.5" x 136.0" Horiz. Grate    C= 0.600 in 37.5" x 136.0" Grate   

Limited to weir flow at low heads   

Primary OutFlow  Max=26.22 cfs @ 12.17 hrs  HW=5.90'   (Free Discharge)
1=RCP_Round  24"  (Barrel Controls 26.22 cfs @ 8.35 fps)

2=Orifice  (Passes < 0.45 cfs potential flow)
3=Grate  (Passes < 61.19 cfs potential flow)
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Pond 1P: Basin South

Inflow
Primary

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420

F
lo

w
  (

cf
s)

36

34

32

30

28

26

24

22

20

18

16

14

12

10

8

6

4

2

0

Inflow Area=9.138 ac
Peak Elev=5.90'

Storage=14,373 cf

33.62 cfs

26.22 cfs
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Summary for Pond 2P: Basin North

Inflow Area = 4.758 ac, 61.97% Impervious,  Inflow Depth = 3.66"    for  10-YR, 24-HR Storm event
Inflow = 20.27 cfs @ 12.04 hrs,  Volume= 1.450 af
Outflow = 13.86 cfs @ 12.12 hrs,  Volume= 1.449 af,  Atten= 32%,  Lag= 4.5 min
Primary = 13.86 cfs @ 12.12 hrs,  Volume= 1.449 af

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Peak Elev= 5.99' @ 12.12 hrs   Surf.Area= 7,006 sf   Storage= 14,868 cf

Plug-Flow detention time= 188.6 min calculated for 1.449 af (100% of inflow)
Center-of-Mass det. time= 188.1 min ( 981.8 - 793.7 )

Volume Invert Avail.Storage Storage Description
#1 3.00' 27,863 cf Custom Stage Data (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)
3.00 2,602 275.9 0 0 2,602
4.00 4,500 345.0 3,508 3,508 6,030
5.00 5,689 371.9 5,083 8,591 7,606
6.00 7,019 386.6 6,342 14,933 8,571
7.00 8,576 411.2 7,785 22,718 10,183
7.60 8,576 411.2 5,146 27,863 10,430

Device Routing     Invert Outlet Devices
#1 Primary 2.20' 18.0"  Round RCP_Round  18"   

L= 71.0'   RCP, sq.cut end projecting,  Ke= 0.500   
Inlet / Outlet Invert= 2.20' / 2.00'   S= 0.0028 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 1.77 sf   

#2 Device 1 3.00' 3.0" Vert. Orifice    C= 0.600   
#3 Device 1 5.45' 37.5" x 136.0" Horiz. Grate    C= 0.600 in 37.5" x 136.0" Grate   

Limited to weir flow at low heads   

Primary OutFlow  Max=13.86 cfs @ 12.12 hrs  HW=5.99'   (Free Discharge)
1=RCP_Round  18"  (Barrel Controls 13.86 cfs @ 7.84 fps)

2=Orifice  (Passes < 0.40 cfs potential flow)
3=Grate  (Passes < 37.54 cfs potential flow)
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Pond 2P: Basin North
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Inflow Area=4.758 ac
Peak Elev=5.99'

Storage=14,868 cf

20.27 cfs

13.86 cfs
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Summary for Link DP-1: Design Point 1

Inflow Area = 9.138 ac, 70.15% Impervious,  Inflow Depth = 3.90"    for  10-YR, 24-HR Storm event
Inflow = 26.22 cfs @ 12.17 hrs,  Volume= 2.970 af
Primary = 26.22 cfs @ 12.17 hrs,  Volume= 2.970 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs

Link DP-1: Design Point 1
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Inflow Area=9.138 ac
26.22 cfs

26.22 cfs
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Summary for Link DP-2: Design Point 2

Inflow Area = 4.758 ac, 61.97% Impervious,  Inflow Depth > 3.65"    for  10-YR, 24-HR Storm event
Inflow = 13.86 cfs @ 12.12 hrs,  Volume= 1.449 af
Primary = 13.86 cfs @ 12.12 hrs,  Volume= 1.449 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs

Link DP-2: Design Point 2
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Inflow Area=4.758 ac
13.86 cfs
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Time span=0.00-48.00 hrs, dt=0.01 hrs, 4801 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Stor-Ind method  -  Pond routing by Stor-Ind method

Runoff Area=223,022 sf   82.60% Impervious   Runoff Depth=8.20"Subcatchment EX-1: EX-1
   Flow Length=385'   Tc=4.5 min   CN=93   Runoff=46.98 cfs  3.497 af

Runoff Area=133,328 sf   75.74% Impervious   Runoff Depth=7.95"Subcatchment EX-2: EX-2
   Flow Length=323'   Tc=2.8 min   CN=91   Runoff=29.47 cfs  2.028 af

Runoff Area=20,672 sf   59.72% Impervious   Runoff Depth=7.34"Subcatchment EX-3: EX-3
   Flow Length=157'   Tc=9.9 min   CN=86   Runoff=3.42 cfs  0.290 af

Runoff Area=33,543 sf   45.04% Impervious   Runoff Depth=6.85"Subcatchment EX-4: EX-4
   Flow Length=230'   Tc=2.5 min   CN=82   Runoff=6.81 cfs  0.440 af

Runoff Area=19,718 sf   0.00% Impervious   Runoff Depth=5.25"Subcatchment EX-5: EX-5
   Flow Length=36'   Slope=0.0017 '/'   Tc=16.2 min   CN=69   Runoff=2.05 cfs  0.198 af

Runoff Area=175,026 sf   54.29% Impervious   Runoff Depth=7.22"Subcatchment EX-6: EX-6
   Flow Length=100'   Slope=0.0190 '/'   Tc=13.9 min   CN=85   Runoff=25.50 cfs  2.418 af

Peak Elev=7.12'  Storage=38,638 cf   Inflow=64.29 cfs  5.914 afPond 1P: Basin South
   Outflow=31.27 cfs  5.914 af

Peak Elev=7.38'  Storage=25,949 cf   Inflow=39.60 cfs  2.956 afPond 2P: Basin North
   Outflow=17.30 cfs  2.955 af

   Inflow=31.27 cfs  5.914 afLink DP-1: Design Point 1
   Primary=31.27 cfs  5.914 af

   Inflow=17.30 cfs  2.955 afLink DP-2: Design Point 2
   Primary=17.30 cfs  2.955 af

Total Runoff Area = 13.896 ac   Runoff Volume = 8.871 af   Average Runoff Depth = 7.66"
32.65% Pervious = 4.537 ac     67.35% Impervious = 9.359 ac
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Summary for Subcatchment EX-1: EX-1

Runoff = 46.98 cfs @ 12.06 hrs,  Volume= 3.497 af,  Depth= 8.20"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-YR, 24-HR Storm Rainfall=9.04"

Area (sf) CN Description
* 38,807 69 Lawn (Fair Condition)
* 58 98 Building
* 184,157 98 Pavement

223,022 93 Weighted Average
38,807 17.40% Pervious Area

184,215 82.60% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

2.0 100 0.0050 0.83 Sheet Flow, SHEET FLOW
Smooth surfaces   n= 0.011   P2= 3.50"

2.4 266 0.0081 1.83 Shallow Concentrated Flow, EL 8.9 TO 6.75
Paved   Kv= 20.3 fps

0.1 19 0.0437 3.37 Shallow Concentrated Flow, EL 6.75 - 5.92
Unpaved   Kv= 16.1 fps

4.5 385 Total

Subcatchment EX-1: EX-1
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Type III 24-hr
100-YR

24-HR Storm Rainfall=9.04"
Runoff Area=223,022 sf

Runoff Volume=3.497 af
Runoff Depth=8.20"

Flow Length=385'
Tc=4.5 min

CN=93

46.98 cfs
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Summary for Subcatchment EX-2: EX-2

Runoff = 29.47 cfs @ 12.04 hrs,  Volume= 2.028 af,  Depth= 7.95"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-YR, 24-HR Storm Rainfall=9.04"

Area (sf) CN Description
* 32,348 69 Landscape (Fair Condition)
* 58 98 Building
* 100,922 98 Pavement

133,328 91 Weighted Average
32,348 24.26% Pervious Area

100,980 75.74% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.2 100 0.0180 1.38 Sheet Flow, EL 9.6 - 7.8
Smooth surfaces   n= 0.011   P2= 3.50"

1.3 151 0.0086 1.88 Shallow Concentrated Flow, EL 7.8 - 6.5
Paved   Kv= 20.3 fps

0.2 47 0.0681 4.20 Shallow Concentrated Flow, EL 6.5 - 3.3
Unpaved   Kv= 16.1 fps

0.1 25 0.0012 2.95 9.26 Pipe Channel, RCP_Round  24"
24.0"  Round  Area= 3.1 sf  Perim= 6.3'  r= 0.50'
n= 0.011  

2.8 323 Total
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Subcatchment EX-2: EX-2
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Type III 24-hr
100-YR

24-HR Storm Rainfall=9.04"
Runoff Area=133,328 sf

Runoff Volume=2.028 af
Runoff Depth=7.95"

Flow Length=323'
Tc=2.8 min

CN=91

29.47 cfs
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Summary for Subcatchment EX-3: EX-3

Runoff = 3.42 cfs @ 12.13 hrs,  Volume= 0.290 af,  Depth= 7.34"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-YR, 24-HR Storm Rainfall=9.04"

Area (sf) CN Description
* 8,327 69 Landscape (Fair Condition)
* 12,345 98 Pavement

20,672 86 Weighted Average
8,327 40.28% Pervious Area

12,345 59.72% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

9.6 98 0.0182 0.17 Sheet Flow, EL 7.5 - 5.72
Grass: Short   n= 0.150   P2= 3.50"

0.3 59 0.0050 3.79 2.98 Pipe Channel, RCP_Round  12"
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.011  

9.9 157 Total

Subcatchment EX-3: EX-3
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Type III 24-hr
100-YR

24-HR Storm Rainfall=9.04"
Runoff Area=20,672 sf

Runoff Volume=0.290 af
Runoff Depth=7.34"

Flow Length=157'
Tc=9.9 min

CN=86

3.42 cfs
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Summary for Subcatchment EX-4: EX-4

Runoff = 6.81 cfs @ 12.04 hrs,  Volume= 0.440 af,  Depth= 6.85"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-YR, 24-HR Storm Rainfall=9.04"

Area (sf) CN Description
* 18,434 69 Landscape (HSG B - Fair Condition)
* 15,109 98 Pavement

33,543 82 Weighted Average
18,434 54.96% Pervious Area
15,109 45.04% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.4 100 0.0130 1.21 Sheet Flow, EL 9.5 - 8.2
Smooth surfaces   n= 0.011   P2= 3.50"

1.1 130 0.0096 1.99 Shallow Concentrated Flow, EL 8.2 - 6.95
Paved   Kv= 20.3 fps

2.5 230 Total

Subcatchment EX-4: EX-4
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Type III 24-hr
100-YR

24-HR Storm Rainfall=9.04"
Runoff Area=33,543 sf

Runoff Volume=0.440 af
Runoff Depth=6.85"

Flow Length=230'
Tc=2.5 min

CN=82

6.81 cfs
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Summary for Subcatchment EX-5: EX-5

Runoff = 2.05 cfs @ 12.22 hrs,  Volume= 0.198 af,  Depth= 5.25"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-YR, 24-HR Storm Rainfall=9.04"

Area (sf) CN Description
* 19,718 69 Landscape (HSG B - Fair Condition)

19,718 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
16.2 36 0.0017 0.04 Sheet Flow, EL 7.66 - 7.6

Grass: Dense   n= 0.240   P2= 3.50"

Subcatchment EX-5: EX-5
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Type III 24-hr
100-YR

24-HR Storm Rainfall=9.04"
Runoff Area=19,718 sf

Runoff Volume=0.198 af
Runoff Depth=5.25"

Flow Length=36'
Slope=0.0017 '/'

Tc=16.2 min
CN=69

2.05 cfs
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Summary for Subcatchment EX-6: EX-6

Runoff = 25.50 cfs @ 12.18 hrs,  Volume= 2.418 af,  Depth= 7.22"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-YR, 24-HR Storm Rainfall=9.04"

Area (sf) CN Description
* 14,939 69 Landscape (HSG B - Fair Condition)
* 65,059 69 Landscape (HSG B - Fair Condition)
* 19,684 98 Building
* 75,344 98 Pavement

175,026 85 Weighted Average
79,998 45.71% Pervious Area
95,028 54.29% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
13.9 100 0.0190 0.12 Sheet Flow, ASSUMED (Need to get real numbers)

Grass: Dense   n= 0.240   P2= 3.50"

Subcatchment EX-6: EX-6
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Type III 24-hr
100-YR

24-HR Storm Rainfall=9.04"
Runoff Area=175,026 sf

Runoff Volume=2.418 af
Runoff Depth=7.22"

Flow Length=100'
Slope=0.0190 '/'

Tc=13.9 min
CN=85

25.50 cfs
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Summary for Pond 1P: Basin South

Inflow Area = 9.138 ac, 70.15% Impervious,  Inflow Depth = 7.77"    for  100-YR, 24-HR Storm event
Inflow = 64.29 cfs @ 12.08 hrs,  Volume= 5.914 af
Outflow = 31.27 cfs @ 12.35 hrs,  Volume= 5.914 af,  Atten= 51%,  Lag= 16.5 min
Primary = 31.27 cfs @ 12.35 hrs,  Volume= 5.914 af

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Peak Elev= 7.12' @ 12.35 hrs   Surf.Area= 33,073 sf   Storage= 38,638 cf

Plug-Flow detention time= 47.8 min calculated for 5.913 af (100% of inflow)
Center-of-Mass det. time= 47.9 min ( 822.3 - 774.4 )

Volume Invert Avail.Storage Storage Description
#1 3.00' 133,843 cf Custom Stage Data (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)
3.00 1,302 170.3 0 0 1,302
4.00 4,125 430.4 2,581 2,581 13,739
5.00 6,421 447.3 5,231 7,812 14,998
6.00 8,438 521.2 7,407 15,219 20,714
7.00 33,073 932.4 19,405 34,624 68,285

10.00 33,073 932.4 99,219 133,843 71,082

Device Routing     Invert Outlet Devices
#1 Primary 1.50' 24.0"  Round RCP_Round  24"   

L= 111.0'   RCP, sq.cut end projecting,  Ke= 0.500   
Inlet / Outlet Invert= 1.50' / 1.00'   S= 0.0045 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 3.14 sf   

#2 Device 1 2.20' 3.0" Vert. Orifice    C= 0.600   
#3 Device 1 5.15' 37.5" x 136.0" Horiz. Grate    C= 0.600 in 37.5" x 136.0" Grate   

Limited to weir flow at low heads   

Primary OutFlow  Max=31.27 cfs @ 12.35 hrs  HW=7.12'   (Free Discharge)
1=RCP_Round  24"  (Barrel Controls 31.27 cfs @ 9.95 fps)

2=Orifice  (Passes < 0.52 cfs potential flow)
3=Grate  (Passes < 239.43 cfs potential flow)
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Pond 1P: Basin South

Inflow
Primary

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420

F
lo

w
  (

cf
s)

70

65

60

55

50

45

40

35

30

25

20

15

10

5

0

Inflow Area=9.138 ac
Peak Elev=7.12'

Storage=38,638 cf

64.29 cfs

31.27 cfs



Type III 24-hr  100-YR, 24-HR Storm Rainfall=9.04"2014_05_28_NYWheel_EX
  Printed  6/24/2014Prepared by AKRF, Inc.

Page 44HydroCAD® 10.00-11  s/n 04852  © 2014 HydroCAD Software Solutions LLC

Summary for Pond 2P: Basin North

Inflow Area = 4.758 ac, 61.97% Impervious,  Inflow Depth = 7.46"    for  100-YR, 24-HR Storm event
Inflow = 39.60 cfs @ 12.04 hrs,  Volume= 2.956 af
Outflow = 17.30 cfs @ 12.24 hrs,  Volume= 2.955 af,  Atten= 56%,  Lag= 12.1 min
Primary = 17.30 cfs @ 12.24 hrs,  Volume= 2.955 af

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Peak Elev= 7.38' @ 12.24 hrs   Surf.Area= 8,576 sf   Storage= 25,949 cf

Plug-Flow detention time= 115.5 min calculated for 2.955 af (100% of inflow)
Center-of-Mass det. time= 115.2 min ( 891.5 - 776.3 )

Volume Invert Avail.Storage Storage Description
#1 3.00' 27,863 cf Custom Stage Data (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)
3.00 2,602 275.9 0 0 2,602
4.00 4,500 345.0 3,508 3,508 6,030
5.00 5,689 371.9 5,083 8,591 7,606
6.00 7,019 386.6 6,342 14,933 8,571
7.00 8,576 411.2 7,785 22,718 10,183
7.60 8,576 411.2 5,146 27,863 10,430

Device Routing     Invert Outlet Devices
#1 Primary 2.20' 18.0"  Round RCP_Round  18"   

L= 71.0'   RCP, sq.cut end projecting,  Ke= 0.500   
Inlet / Outlet Invert= 2.20' / 2.00'   S= 0.0028 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 1.77 sf   

#2 Device 1 3.00' 3.0" Vert. Orifice    C= 0.600   
#3 Device 1 5.45' 37.5" x 136.0" Horiz. Grate    C= 0.600 in 37.5" x 136.0" Grate   

Limited to weir flow at low heads   

Primary OutFlow  Max=17.30 cfs @ 12.24 hrs  HW=7.38'   (Free Discharge)
1=RCP_Round  18"  (Barrel Controls 17.30 cfs @ 9.79 fps)

2=Orifice  (Passes < 0.49 cfs potential flow)
3=Grate  (Passes < 236.70 cfs potential flow)
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Pond 2P: Basin North
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Inflow Area=4.758 ac
Peak Elev=7.38'

Storage=25,949 cf

39.60 cfs

17.30 cfs
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Summary for Link DP-1: Design Point 1

Inflow Area = 9.138 ac, 70.15% Impervious,  Inflow Depth = 7.77"    for  100-YR, 24-HR Storm event
Inflow = 31.27 cfs @ 12.35 hrs,  Volume= 5.914 af
Primary = 31.27 cfs @ 12.35 hrs,  Volume= 5.914 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs

Link DP-1: Design Point 1
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Inflow Area=9.138 ac
31.27 cfs

31.27 cfs
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Summary for Link DP-2: Design Point 2

Inflow Area = 4.758 ac, 61.97% Impervious,  Inflow Depth > 7.45"    for  100-YR, 24-HR Storm event
Inflow = 17.30 cfs @ 12.24 hrs,  Volume= 2.955 af
Primary = 17.30 cfs @ 12.24 hrs,  Volume= 2.955 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs

Link DP-2: Design Point 2
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Inflow Area=4.758 ac
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DEV-5

DEV-6

DEV-6

2P

Basin North

8P

Basin South - Tight Pipe
 Detention

DP-1

Design Point 1

DP-2

Design Point 2

Routing Diagram for 2014_06_24 - NYWheel_DEV
Prepared by AKRF, Inc.,  Printed 6/25/2014
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Subcat Reach Pond Link
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Area Listing (all nodes)

Area
(acres)

CN Description
(subcatchment-numbers)

1.080 98 Building  (DEV-1, DEV-6)
3.569 74 Green Roof  (DEV-1, DEV-2)
1.494 69 Green Roof  (DEV-6)
2.370 69 Landscape (Fair Condition)  (DEV-1, DEV-2, DEV-3, DEV-4, DEV-5, DEV-6)
5.430 98 Pavement  (DEV-1, DEV-2, DEV-3, DEV-4, DEV-6)

13.942 84 TOTAL AREA
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Soil Listing (all nodes)

Area
(acres)

Soil
Group

Subcatchment
Numbers

0.000 HSG A
0.000 HSG B
0.000 HSG C
0.000 HSG D

13.942 Other DEV-1, DEV-2, DEV-3, DEV-4, DEV-5, DEV-6

13.942 TOTAL AREA
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Ground Covers (all nodes)

HSG-A
(acres)

HSG-B
(acres)

HSG-C
(acres)

HSG-D
(acres)

Other
(acres)

Total
(acres)

Ground
Cover

Subcatchment
Numbers

0.000 0.000 0.000 0.000 1.080 1.080 Building DEV-1, 
DEV-6

0.000 0.000 0.000 0.000 5.062 5.062 Green Roof DEV-1, 
DEV-2, 
DEV-6

0.000 0.000 0.000 0.000 2.370 2.370 Landscape (Fair Condition) DEV-1, 
DEV-2, 
DEV-3, 
DEV-4, 
DEV-5, 
DEV-6

0.000 0.000 0.000 0.000 5.430 5.430 Pavement DEV-1, 
DEV-2, 
DEV-3, 
DEV-4, 
DEV-6

0.000 0.000 0.000 0.000 13.942 13.942 TOTAL AREA
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Pipe Listing (all nodes)

Line# Node
Number

In-Invert
(feet)

Out-Invert
(feet)

Length
(feet)

Slope
(ft/ft)

n Diam/Width
(inches)

Height
(inches)

Inside-Fill
(inches)

1 DEV-1 0.00 0.00 39.0 0.0050 0.011 24.0 0.0 0.0
2 DEV-1 0.00 0.00 485.0 0.0050 0.011 24.0 0.0 0.0
3 DEV-1 0.00 0.00 25.0 0.0300 0.011 24.0 0.0 0.0
4 DEV-2 0.00 0.00 50.0 0.0050 0.011 24.0 0.0 0.0
5 DEV-2 0.00 0.00 103.0 0.0050 0.011 24.0 0.0 0.0
6 DEV-2 0.00 0.00 49.0 0.0050 0.011 24.0 0.0 0.0
7 DEV-3 0.00 0.00 59.0 0.0050 0.011 12.0 0.0 0.0
8 2P 2.20 2.00 71.0 0.0028 0.012 18.0 0.0 0.0
9 8P 3.60 3.14 100.0 0.0046 0.013 24.0 0.0 0.0



Type III 24-hr  1-YR, 24-HR Storm Rainfall=2.80"2014_06_24 - NYWheel_DEV
  Printed  6/25/2014Prepared by AKRF, Inc.

Page 6HydroCAD® 10.00-11  s/n 04852  © 2014 HydroCAD Software Solutions LLC

Time span=0.00-48.00 hrs, dt=0.01 hrs, 4801 points x 3
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Runoff Area=230,008 sf   51.44% Impervious   Runoff Depth=1.49"Subcatchment DEV-1: DEV-1
   Flow Length=924'   Tc=11.1 min   CN=86   Runoff=7.80 cfs  0.657 af

Runoff Area=139,630 sf   33.07% Impervious   Runoff Depth=1.16"Subcatchment DEV-2: DEV-2
   Flow Length=582'   Tc=8.1 min   CN=81   Runoff=3.99 cfs  0.310 af

Runoff Area=22,045 sf   66.74% Impervious   Runoff Depth=1.64"Subcatchment DEV-3: DEV-3
   Flow Length=157'   Tc=9.9 min   CN=88   Runoff=0.85 cfs  0.069 af

Runoff Area=20,905 sf   44.75% Impervious   Runoff Depth=1.22"Subcatchment DEV-4: DEV-4
   Flow Length=230'   Tc=2.5 min   CN=82   Runoff=0.77 cfs  0.049 af

Runoff Area=19,706 sf   0.00% Impervious   Runoff Depth=0.57"Subcatchment DEV-5: DEV-5
   Flow Length=36'   Slope=0.0017 '/'   Tc=16.2 min   CN=69   Runoff=0.18 cfs  0.021 af

Runoff Area=175,026 sf   54.29% Impervious   Runoff Depth=1.42"Subcatchment DEV-6: DEV-6
   Flow Length=100'   Slope=0.0190 '/'   Tc=13.9 min   CN=85   Runoff=5.20 cfs  0.476 af

Peak Elev=3.93'  Storage=3,217 cf   Inflow=5.41 cfs  0.450 afPond 2P: Basin North
   Outflow=3.07 cfs  0.450 af

Peak Elev=4.94'  Storage=13,718 cf   Inflow=12.85 cfs  1.133 afPond 8P: Basin South - Tight Pipe Detention
24.0"  Round Culvert  n=0.013  L=100.0'  S=0.0046 '/'   Outflow=6.85 cfs  1.099 af

   Inflow=6.85 cfs  1.099 afLink DP-1: Design Point 1
   Primary=6.85 cfs  1.099 af

   Inflow=3.07 cfs  0.450 afLink DP-2: Design Point 2
   Primary=3.07 cfs  0.450 af

Total Runoff Area = 13.942 ac   Runoff Volume = 1.583 af   Average Runoff Depth = 1.36"
53.31% Pervious = 7.432 ac     46.69% Impervious = 6.510 ac
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Summary for Subcatchment DEV-1: DEV-1

Runoff = 7.80 cfs @ 12.15 hrs,  Volume= 0.657 af,  Depth= 1.49"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  1-YR, 24-HR Storm Rainfall=2.80"

Area (sf) CN Description
* 24,557 69 Landscape (Fair Condition)
* 87,145 74 Green Roof
* 27,343 98 Building
* 90,963 98 Pavement

230,008 86 Weighted Average
111,702 48.56% Pervious Area
118,306 51.44% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

8.6 100 0.0250 0.19 Sheet Flow, GRN ROOF
Grass: Short   n= 0.150   P2= 3.50"

1.1 275 0.0670 4.17 Shallow Concentrated Flow, GRN ROOF
Unpaved   Kv= 16.1 fps

0.1 39 0.0050 6.02 18.90 Pipe Channel, TRENCH DRAIN TO CB-11
24.0"  Round  Area= 3.1 sf  Perim= 6.3'  r= 0.50'
n= 0.011  

1.3 485 0.0050 6.02 18.90 Pipe Channel, CB-11 TO CB-10
24.0"  Round  Area= 3.1 sf  Perim= 6.3'  r= 0.50'
n= 0.011  

0.0 25 0.0300 14.74 46.31 Pipe Channel, CB-10 TO DETSYS
24.0"  Round  Area= 3.1 sf  Perim= 6.3'  r= 0.50'
n= 0.011  

11.1 924 Total
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Subcatchment DEV-1: DEV-1
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Type III 24-hr
1-YR

24-HR Storm Rainfall=2.80"
Runoff Area=230,008 sf

Runoff Volume=0.657 af
Runoff Depth=1.49"

Flow Length=924'
Tc=11.1 min

CN=86

7.80 cfs
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Summary for Subcatchment DEV-2: DEV-2

Runoff = 3.99 cfs @ 12.12 hrs,  Volume= 0.310 af,  Depth= 1.16"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  1-YR, 24-HR Storm Rainfall=2.80"

Area (sf) CN Description
* 25,154 69 Landscape (Fair Condition)
* 68,303 74 Green Roof
* 46,173 98 Pavement

139,630 81 Weighted Average
93,457 66.93% Pervious Area
46,173 33.07% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.5 100 0.0500 0.26 Sheet Flow, GRN ROOF: EL. 56.0 TO 51.0
Grass: Short   n= 0.150   P2= 3.50"

0.7 140 0.0440 3.38 Shallow Concentrated Flow, GRN ROOF: EL. 51.0 TO 44.8
Unpaved   Kv= 16.1 fps

0.1 20 0.0400 4.06 Shallow Concentrated Flow, PATH: EL. 44.8 TO EL. 44.0
Paved   Kv= 20.3 fps

0.2 60 0.1000 5.09 Shallow Concentrated Flow, LNDSCP: EL. 44.0 TO EL. 38.0
Unpaved   Kv= 16.1 fps

0.1 60 0.4950 11.33 Shallow Concentrated Flow, LNDSCP: EL. 38.0 TO 8.3
Unpaved   Kv= 16.1 fps

0.1 50 0.0050 6.02 18.90 Pipe Channel, CB-2 TO CB-1
24.0"  Round  Area= 3.1 sf  Perim= 6.3'  r= 0.50'
n= 0.011  

0.3 103 0.0050 6.02 18.90 Pipe Channel, CB-1 TO MH-1
24.0"  Round  Area= 3.1 sf  Perim= 6.3'  r= 0.50'
n= 0.011  

0.1 49 0.0050 6.02 18.90 Pipe Channel, MH-1 TO DETPOND
24.0"  Round  Area= 3.1 sf  Perim= 6.3'  r= 0.50'
n= 0.011  

8.1 582 Total
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Subcatchment DEV-2: DEV-2

Runoff

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420

F
lo

w
  (

cf
s)

4

3

2

1

0

Type III 24-hr
1-YR

24-HR Storm Rainfall=2.80"
Runoff Area=139,630 sf

Runoff Volume=0.310 af
Runoff Depth=1.16"

Flow Length=582'
Tc=8.1 min

CN=81

3.99 cfs
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Summary for Subcatchment DEV-3: DEV-3

Runoff = 0.85 cfs @ 12.14 hrs,  Volume= 0.069 af,  Depth= 1.64"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  1-YR, 24-HR Storm Rainfall=2.80"

Area (sf) CN Description
* 7,333 69 Landscape (Fair Condition)
* 14,712 98 Pavement

22,045 88 Weighted Average
7,333 33.26% Pervious Area

14,712 66.74% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

9.6 98 0.0182 0.17 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.50"

0.3 59 0.0050 3.79 2.98 Pipe Channel, RCP_Round  12"
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.011  

9.9 157 Total

Subcatchment DEV-3: DEV-3
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Type III 24-hr
1-YR

24-HR Storm Rainfall=2.80"
Runoff Area=22,045 sf

Runoff Volume=0.069 af
Runoff Depth=1.64"

Flow Length=157'
Tc=9.9 min

CN=88

0.85 cfs
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Summary for Subcatchment DEV-4: DEV-4

Runoff = 0.77 cfs @ 12.04 hrs,  Volume= 0.049 af,  Depth= 1.22"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  1-YR, 24-HR Storm Rainfall=2.80"

Area (sf) CN Description
* 11,550 69 Landscape (Fair Condition)
* 9,355 98 Pavement

20,905 82 Weighted Average
11,550 55.25% Pervious Area

9,355 44.75% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.4 100 0.0130 1.21 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.50"

1.1 130 0.0096 1.99 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

2.5 230 Total

Subcatchment DEV-4: DEV-4
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Type III 24-hr
1-YR

24-HR Storm Rainfall=2.80"
Runoff Area=20,905 sf

Runoff Volume=0.049 af
Runoff Depth=1.22"

Flow Length=230'
Tc=2.5 min

CN=82

0.77 cfs
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Summary for Subcatchment DEV-5: DEV-5

Runoff = 0.18 cfs @ 12.26 hrs,  Volume= 0.021 af,  Depth= 0.57"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  1-YR, 24-HR Storm Rainfall=2.80"

Area (sf) CN Description
* 19,706 69 Landscape (Fair Condition)

19,706 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
16.2 36 0.0017 0.04 Sheet Flow, 

Grass: Dense   n= 0.240   P2= 3.50"

Subcatchment DEV-5: DEV-5
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Type III 24-hr
1-YR

24-HR Storm Rainfall=2.80"
Runoff Area=19,706 sf

Runoff Volume=0.021 af
Runoff Depth=0.57"

Flow Length=36'
Slope=0.0017 '/'

Tc=16.2 min
CN=69

0.18 cfs
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Summary for Subcatchment DEV-6: DEV-6

Runoff = 5.20 cfs @ 12.19 hrs,  Volume= 0.476 af,  Depth= 1.42"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  1-YR, 24-HR Storm Rainfall=2.80"

Area (sf) CN Description
* 14,939 69 Landscape (Fair Condition)
* 65,059 69 Green Roof
* 19,684 98 Building
* 75,344 98 Pavement

175,026 85 Weighted Average
79,998 45.71% Pervious Area
95,028 54.29% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
13.9 100 0.0190 0.12 Sheet Flow, 

Grass: Dense   n= 0.240   P2= 3.50"

Subcatchment DEV-6: DEV-6

Runoff

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420

F
lo

w
  (

cf
s)

5

4

3

2

1

0

Type III 24-hr
1-YR

24-HR Storm Rainfall=2.80"
Runoff Area=175,026 sf

Runoff Volume=0.476 af
Runoff Depth=1.42"

Flow Length=100'
Slope=0.0190 '/'

Tc=13.9 min
CN=85

5.20 cfs



Type III 24-hr  1-YR, 24-HR Storm Rainfall=2.80"2014_06_24 - NYWheel_DEV
  Printed  6/25/2014Prepared by AKRF, Inc.

Page 15HydroCAD® 10.00-11  s/n 04852  © 2014 HydroCAD Software Solutions LLC

Summary for Pond 2P: Basin North

Inflow Area = 4.644 ac, 34.72% Impervious,  Inflow Depth = 1.16"    for  1-YR, 24-HR Storm event
Inflow = 5.41 cfs @ 12.12 hrs,  Volume= 0.450 af
Outflow = 3.07 cfs @ 12.31 hrs,  Volume= 0.450 af,  Atten= 43%,  Lag= 11.9 min
Primary = 3.07 cfs @ 12.31 hrs,  Volume= 0.450 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 3.93' @ 12.31 hrs   Surf.Area= 4,360 sf   Storage= 3,217 cf

Plug-Flow detention time= 25.0 min calculated for 0.450 af (100% of inflow)
Center-of-Mass det. time= 24.7 min ( 870.9 - 846.2 )

Volume Invert Avail.Storage Storage Description
#1 3.00' 27,863 cf Custom Stage Data (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)
3.00 2,602 275.9 0 0 2,602
4.00 4,500 345.0 3,508 3,508 6,030
5.00 5,689 371.9 5,083 8,591 7,606
6.00 7,019 386.6 6,342 14,933 8,571
7.00 8,576 411.2 7,785 22,718 10,183
7.60 8,576 411.2 5,146 27,863 10,430

Device Routing     Invert Outlet Devices
#1 Primary 2.20' 18.0"  Round Culvert   

L= 71.0'   RCP, sq.cut end projecting,  Ke= 0.500   
Inlet / Outlet Invert= 2.20' / 2.00'   S= 0.0028 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 1.77 sf   

#2 Device 1 3.00' 6.0" Vert. Orifice 1 X 3.00    C= 0.600   
#3 Device 1 5.00' 60.0" x 60.0" Horiz. Grate    C= 0.600 in 60.0" x 60.0" Grate   

Limited to weir flow at low heads   
#4 Device 1 3.10' 6.0" Vert. Orifice 2    C= 0.600   

Primary OutFlow  Max=3.07 cfs @ 12.31 hrs  HW=3.93'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Passes 3.07 cfs of 6.77 cfs potential flow)

2=Orifice 1  (Orifice Controls 2.35 cfs @ 3.98 fps)
3=Grate  ( Controls 0.00 cfs)
4=Orifice 2  (Orifice Controls 0.72 cfs @ 3.68 fps)
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Pond 2P: Basin North
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Stage-Area-Storage for Pond 2P: Basin North

Elevation
(feet)

Surface
(sq-ft)

Storage
(cubic-feet)

3.00 2,602 0
3.05 2,685 132
3.10 2,769 268
3.15 2,854 409
3.20 2,940 554
3.25 3,028 703
3.30 3,117 857
3.35 3,208 1,015
3.40 3,299 1,177
3.45 3,392 1,345
3.50 3,486 1,517
3.55 3,582 1,693
3.60 3,679 1,875
3.65 3,777 2,061
3.70 3,876 2,253
3.75 3,977 2,449
3.80 4,079 2,650
3.85 4,182 2,857
3.90 4,287 3,069
3.95 4,393 3,286
4.00 4,500 3,508
4.05 4,556 3,734
4.10 4,613 3,964
4.15 4,669 4,196
4.20 4,727 4,431
4.25 4,784 4,668
4.30 4,842 4,909
4.35 4,900 5,153
4.40 4,959 5,399
4.45 5,018 5,648
4.50 5,077 5,901
4.55 5,137 6,156
4.60 5,197 6,414
4.65 5,257 6,676
4.70 5,318 6,940
4.75 5,379 7,208
4.80 5,440 7,478
4.85 5,502 7,752
4.90 5,564 8,028
4.95 5,626 8,308
5.00 5,689 8,591
5.05 5,752 8,877
5.10 5,816 9,166
5.15 5,880 9,458
5.20 5,944 9,754
5.25 6,008 10,053
5.30 6,073 10,355
5.35 6,139 10,660
5.40 6,204 10,969
5.45 6,270 11,281
5.50 6,337 11,596
5.55 6,403 11,914
5.60 6,470 12,236

Elevation
(feet)

Surface
(sq-ft)

Storage
(cubic-feet)

5.65 6,538 12,561
5.70 6,605 12,890
5.75 6,673 13,222
5.80 6,742 13,557
5.85 6,811 13,896
5.90 6,880 14,238
5.95 6,949 14,584
6.00 7,019 14,933
6.05 7,093 15,286
6.10 7,168 15,643
6.15 7,243 16,003
6.20 7,318 16,367
6.25 7,394 16,735
6.30 7,470 17,106
6.35 7,546 17,482
6.40 7,623 17,861
6.45 7,700 18,244
6.50 7,778 18,631
6.55 7,856 19,022
6.60 7,934 19,416
6.65 8,013 19,815
6.70 8,093 20,218
6.75 8,172 20,624
6.80 8,252 21,035
6.85 8,333 21,450
6.90 8,413 21,868
6.95 8,494 22,291
7.00 8,576 22,718
7.05 8,576 23,147
7.10 8,576 23,575
7.15 8,576 24,004
7.20 8,576 24,433
7.25 8,576 24,862
7.30 8,576 25,291
7.35 8,576 25,719
7.40 8,576 26,148
7.45 8,576 26,577
7.50 8,576 27,006
7.55 8,576 27,435
7.60 8,576 27,863
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Summary for Pond 8P: Basin South - Tight Pipe Detention

Inflow Area = 9.298 ac, 52.67% Impervious,  Inflow Depth = 1.46"    for  1-YR, 24-HR Storm event
Inflow = 12.85 cfs @ 12.17 hrs,  Volume= 1.133 af
Outflow = 6.85 cfs @ 12.42 hrs,  Volume= 1.099 af,  Atten= 47%,  Lag= 15.2 min
Primary = 6.85 cfs @ 12.42 hrs,  Volume= 1.099 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 4.94' @ 12.42 hrs   Surf.Area= 14,913 sf   Storage= 13,718 cf

Plug-Flow detention time= 77.9 min calculated for 1.099 af (97% of inflow)
Center-of-Mass det. time= 61.1 min ( 896.9 - 835.9 )

Volume Invert Avail.Storage Storage Description
#1A 3.30' 6,349 cf 51.00'W x 107.00'L x 6.08'H Field A

33,201 cf Overall - 17,328 cf Embedded = 15,873 cf  x 40.0% Voids
#2A 3.30' 14,590 cf ADS N-12  60  x 28  Inside #1

Inside= 59.5"W x 59.5"H => 19.30 sf x 20.00'L = 386.0 cf
Outside= 67.0"W x 67.0"H => 22.92 sf x 20.00'L = 458.4 cf
Row Length Adjustment= +13.83' x 19.30 sf x 7 rows
49.59' Header x 19.30 sf  x 2 = 1,914.1 cf Inside

#3B 3.30' 6,349 cf 51.00'W x 107.00'L x 6.08'H Field B
33,201 cf Overall - 17,328 cf Embedded = 15,873 cf  x 40.0% Voids

#4B 3.30' 14,590 cf ADS N-12  60  x 28  Inside #3
Inside= 59.5"W x 59.5"H => 19.30 sf x 20.00'L = 386.0 cf
Outside= 67.0"W x 67.0"H => 22.92 sf x 20.00'L = 458.4 cf
Row Length Adjustment= +13.83' x 19.30 sf x 7 rows
49.59' Header x 19.30 sf  x 2 = 1,914.1 cf Inside

#5C 3.30' 4,779 cf 43.46'W x 92.00'L x 6.08'H Field C
24,326 cf Overall - 12,377 cf Embedded = 11,949 cf  x 40.0% Voids

#6C 3.30' 10,422 cf ADS N-12  60  x 24  Inside #5
Inside= 59.5"W x 59.5"H => 19.30 sf x 20.00'L = 386.0 cf
Outside= 67.0"W x 67.0"H => 22.92 sf x 20.00'L = 458.4 cf
Row Length Adjustment= +10.00' x 19.30 sf x 6 rows

57,081 cf Total Available Storage

     Storage Group A created with Chamber Wizard
     Storage Group B created with Chamber Wizard
     Storage Group C created with Chamber Wizard

Device Routing     Invert Outlet Devices
#1 Primary 3.60' 24.0"  Round Culvert   

L= 100.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 3.60' / 3.14'   S= 0.0046 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 3.14 sf   

Primary OutFlow  Max=6.85 cfs @ 12.42 hrs  HW=4.94'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 6.85 cfs @ 4.32 fps)
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Pond 8P: Basin South - Tight Pipe Detention - Chamber Wizard Field A

Chamber Model = ADS N-12  60 (ADS N-12® Pipe)
Inside= 59.5"W x 59.5"H => 19.30 sf x 20.00'L = 386.0 cf
Outside= 67.0"W x 67.0"H => 22.92 sf x 20.00'L = 458.4 cf
Row Length Adjustment= +13.83' x 19.30 sf x 7 rows

67.0" Wide + 21.0" Spacing = 88.0" C-C Row Spacing

4 Chambers/Row x 20.00' Long +13.83' Row Adjustment +5.58' Header x 2 = 105.00' Row Length +12.0" 
End Stone x 2 = 107.00' Base Length
7 Rows x 67.0" Wide + 21.0" Spacing x 6 + 8.5" Side Stone x 2 = 51.00' Base Width
67.0" Chamber Height + 6.0" Cover = 6.08' Field Height

28 Chambers x 386.0 cf  +13.83' Row Adjustment x 19.30 sf x 7 Rows + 49.59' Header x 19.30 sf x 2 = 
14,590.5 cf Chamber Storage
28 Chambers x 458.4 cf  +13.83' Row Adjustment x 22.92 sf x 7 Rows + 49.59' Header x 22.92 sf x 2 = 
17,327.8 cf Displacement

33,201.0 cf Field - 17,327.8 cf Chambers = 15,873.2 cf Stone x 40.0% Voids = 6,349.3 cf Stone Storage

Chamber Storage + Stone Storage = 20,939.8 cf = 0.481 af
Overall Storage Efficiency = 63.1%

28 Chambers
1,229.7 cy Field
587.9 cy Stone
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Pond 8P: Basin South - Tight Pipe Detention - Chamber Wizard Field B

Chamber Model = ADS N-12  60 (ADS N-12® Pipe)
Inside= 59.5"W x 59.5"H => 19.30 sf x 20.00'L = 386.0 cf
Outside= 67.0"W x 67.0"H => 22.92 sf x 20.00'L = 458.4 cf
Row Length Adjustment= +13.83' x 19.30 sf x 7 rows

67.0" Wide + 21.0" Spacing = 88.0" C-C Row Spacing

4 Chambers/Row x 20.00' Long +13.83' Row Adjustment +5.58' Header x 2 = 105.00' Row Length +12.0" 
End Stone x 2 = 107.00' Base Length
7 Rows x 67.0" Wide + 21.0" Spacing x 6 + 8.5" Side Stone x 2 = 51.00' Base Width
67.0" Chamber Height + 6.0" Cover = 6.08' Field Height

28 Chambers x 386.0 cf  +13.83' Row Adjustment x 19.30 sf x 7 Rows + 49.59' Header x 19.30 sf x 2 = 
14,590.5 cf Chamber Storage
28 Chambers x 458.4 cf  +13.83' Row Adjustment x 22.92 sf x 7 Rows + 49.59' Header x 22.92 sf x 2 = 
17,327.8 cf Displacement

33,201.0 cf Field - 17,327.8 cf Chambers = 15,873.2 cf Stone x 40.0% Voids = 6,349.3 cf Stone Storage

Chamber Storage + Stone Storage = 20,939.8 cf = 0.481 af
Overall Storage Efficiency = 63.1%

28 Chambers
1,229.7 cy Field
587.9 cy Stone
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Pond 8P: Basin South - Tight Pipe Detention - Chamber Wizard Field C

Chamber Model = ADS N-12  60 (ADS N-12® Pipe)
Inside= 59.5"W x 59.5"H => 19.30 sf x 20.00'L = 386.0 cf
Outside= 67.0"W x 67.0"H => 22.92 sf x 20.00'L = 458.4 cf
Row Length Adjustment= +10.00' x 19.30 sf x 6 rows

67.0" Wide + 20.5" Spacing = 87.5" C-C Row Spacing

4 Chambers/Row x 20.00' Long +10.00' Row Adjustment = 90.00' Row Length +12.0" End Stone x 2 = 
92.00' Base Length
6 Rows x 67.0" Wide + 20.5" Spacing x 5 + 8.5" Side Stone x 2 = 43.46' Base Width
67.0" Chamber Height + 6.0" Cover = 6.08' Field Height

24 Chambers x 386.0 cf  +10.00' Row Adjustment x 19.30 sf x 6 Rows = 10,422.0 cf Chamber Storage
24 Chambers x 458.4 cf  +10.00' Row Adjustment x 22.92 sf x 6 Rows = 12,377.3 cf Displacement

24,325.9 cf Field - 12,377.3 cf Chambers = 11,948.6 cf Stone x 40.0% Voids = 4,779.4 cf Stone Storage

Chamber Storage + Stone Storage = 15,201.4 cf = 0.349 af
Overall Storage Efficiency = 62.5%

24 Chambers
901.0 cy Field
442.5 cy Stone
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Pond 8P: Basin South - Tight Pipe Detention
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Stage-Area-Storage for Pond 8P: Basin South - Tight Pipe Detention

Elevation
(feet)

Storage
(cubic-feet)

3.30 0
3.34 226
3.38 423
3.42 616
3.46 801
3.50 979
3.54 1,151
3.58 1,317
3.62 1,498
3.66 1,694
3.70 1,942
3.74 2,207
3.78 2,489
3.82 2,785
3.86 3,092
3.90 3,410
3.94 3,736
3.98 4,072
4.02 4,415
4.06 4,765
4.10 5,123
4.14 5,486
4.18 5,856
4.22 6,231
4.26 6,612
4.30 6,997
4.34 7,388
4.38 7,783
4.42 8,183
4.46 8,586
4.50 8,994
4.54 9,405
4.58 9,820
4.62 10,239
4.66 10,660
4.70 11,085
4.74 11,513
4.78 11,944
4.82 12,378
4.86 12,814
4.90 13,253
4.94 13,695
4.98 14,138
5.02 14,584
5.06 15,032
5.10 15,483
5.14 15,935
5.18 16,388
5.22 16,844
5.26 17,301
5.30 17,760
5.34 18,221
5.38 18,682

Elevation
(feet)

Storage
(cubic-feet)

5.42 19,145
5.46 19,610
5.50 20,075
5.54 20,542
5.58 21,009
5.62 21,478
5.66 21,947
5.70 22,417
5.74 22,888
5.78 23,359
5.82 23,831
5.86 24,304
5.90 24,777
5.94 25,250
5.98 25,724
6.02 26,197
6.06 26,671
6.10 27,145
6.14 27,619
6.18 28,093
6.22 28,566
6.26 29,040
6.30 29,513
6.34 29,985
6.38 30,458
6.42 30,930
6.46 31,401
6.50 31,871
6.54 32,341
6.58 32,810
6.62 33,278
6.66 33,745
6.70 34,211
6.74 34,676
6.78 35,140
6.82 35,603
6.86 36,064
6.90 36,524
6.94 36,982
6.98 37,439
7.02 37,894
7.06 38,347
7.10 38,798
7.14 39,247
7.18 39,694
7.22 40,140
7.26 40,582
7.30 41,023
7.34 41,461
7.38 41,896
7.42 42,329
7.46 42,758
7.50 43,185

Elevation
(feet)

Storage
(cubic-feet)

7.54 43,609
7.58 44,029
7.62 44,446
7.66 44,860
7.70 45,270
7.74 45,676
7.78 46,078
7.82 46,475
7.86 46,869
7.90 47,257
7.94 47,641
7.98 48,019
8.02 48,392
8.06 48,760
8.10 49,121
8.14 49,475
8.18 49,823
8.22 50,163
8.26 50,495
8.30 50,818
8.34 51,132
8.38 51,434
8.42 51,724
8.46 52,000
8.50 52,259
8.54 52,491
8.58 52,695
8.62 52,848
8.66 53,017
8.70 53,191
8.74 53,372
8.78 53,560
8.82 53,757
8.86 53,969
8.90 54,195
8.94 54,433
8.98 54,672
9.02 54,911
9.06 55,149
9.10 55,388
9.14 55,626
9.18 55,865
9.22 56,104
9.26 56,342
9.30 56,581
9.34 56,820
9.38 57,058
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Summary for Link DP-1: Design Point 1

Inflow Area = 9.298 ac, 52.67% Impervious,  Inflow Depth > 1.42"    for  1-YR, 24-HR Storm event
Inflow = 6.85 cfs @ 12.42 hrs,  Volume= 1.099 af
Primary = 6.85 cfs @ 12.42 hrs,  Volume= 1.099 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs

Link DP-1: Design Point 1
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Summary for Link DP-2: Design Point 2

Inflow Area = 4.644 ac, 34.72% Impervious,  Inflow Depth = 1.16"    for  1-YR, 24-HR Storm event
Inflow = 3.07 cfs @ 12.31 hrs,  Volume= 0.450 af
Primary = 3.07 cfs @ 12.31 hrs,  Volume= 0.450 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs

Link DP-2: Design Point 2
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Time span=0.00-48.00 hrs, dt=0.01 hrs, 4801 points x 3
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Runoff Area=230,008 sf   51.44% Impervious   Runoff Depth=3.53"Subcatchment DEV-1: DEV-1
   Flow Length=924'   Tc=11.1 min   CN=86   Runoff=18.25 cfs  1.554 af

Runoff Area=139,630 sf   33.07% Impervious   Runoff Depth=3.05"Subcatchment DEV-2: DEV-2
   Flow Length=582'   Tc=8.1 min   CN=81   Runoff=10.64 cfs  0.814 af

Runoff Area=22,045 sf   66.74% Impervious   Runoff Depth=3.74"Subcatchment DEV-3: DEV-3
   Flow Length=157'   Tc=9.9 min   CN=88   Runoff=1.90 cfs  0.158 af

Runoff Area=20,905 sf   44.75% Impervious   Runoff Depth=3.14"Subcatchment DEV-4: DEV-4
   Flow Length=230'   Tc=2.5 min   CN=82   Runoff=2.00 cfs  0.126 af

Runoff Area=19,706 sf   0.00% Impervious   Runoff Depth=2.01"Subcatchment DEV-5: DEV-5
   Flow Length=36'   Slope=0.0017 '/'   Tc=16.2 min   CN=69   Runoff=0.76 cfs  0.076 af

Runoff Area=175,026 sf   54.29% Impervious   Runoff Depth=3.43"Subcatchment DEV-6: DEV-6
   Flow Length=100'   Slope=0.0190 '/'   Tc=13.9 min   CN=85   Runoff=12.50 cfs  1.149 af

Peak Elev=5.16'  Storage=9,522 cf   Inflow=14.28 cfs  1.173 afPond 2P: Basin North
   Outflow=9.41 cfs  1.173 af

Peak Elev=6.18'  Storage=28,053 cf   Inflow=30.40 cfs  2.704 afPond 8P: Basin South - Tight Pipe Detention
24.0"  Round Culvert  n=0.013  L=100.0'  S=0.0046 '/'   Outflow=16.35 cfs  2.670 af

   Inflow=16.35 cfs  2.670 afLink DP-1: Design Point 1
   Primary=16.35 cfs  2.670 af

   Inflow=9.41 cfs  1.173 afLink DP-2: Design Point 2
   Primary=9.41 cfs  1.173 af

Total Runoff Area = 13.942 ac   Runoff Volume = 3.877 af   Average Runoff Depth = 3.34"
53.31% Pervious = 7.432 ac     46.69% Impervious = 6.510 ac
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Summary for Subcatchment DEV-1: DEV-1

Runoff = 18.25 cfs @ 12.15 hrs,  Volume= 1.554 af,  Depth= 3.53"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-YR, 24-HR Storm Rainfall=5.07"

Area (sf) CN Description
* 24,557 69 Landscape (Fair Condition)
* 87,145 74 Green Roof
* 27,343 98 Building
* 90,963 98 Pavement

230,008 86 Weighted Average
111,702 48.56% Pervious Area
118,306 51.44% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

8.6 100 0.0250 0.19 Sheet Flow, GRN ROOF
Grass: Short   n= 0.150   P2= 3.50"

1.1 275 0.0670 4.17 Shallow Concentrated Flow, GRN ROOF
Unpaved   Kv= 16.1 fps

0.1 39 0.0050 6.02 18.90 Pipe Channel, TRENCH DRAIN TO CB-11
24.0"  Round  Area= 3.1 sf  Perim= 6.3'  r= 0.50'
n= 0.011  

1.3 485 0.0050 6.02 18.90 Pipe Channel, CB-11 TO CB-10
24.0"  Round  Area= 3.1 sf  Perim= 6.3'  r= 0.50'
n= 0.011  

0.0 25 0.0300 14.74 46.31 Pipe Channel, CB-10 TO DETSYS
24.0"  Round  Area= 3.1 sf  Perim= 6.3'  r= 0.50'
n= 0.011  

11.1 924 Total
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Subcatchment DEV-1: DEV-1
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Type III 24-hr
10-YR

24-HR Storm Rainfall=5.07"
Runoff Area=230,008 sf

Runoff Volume=1.554 af
Runoff Depth=3.53"

Flow Length=924'
Tc=11.1 min

CN=86

18.25 cfs
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Summary for Subcatchment DEV-2: DEV-2

Runoff = 10.64 cfs @ 12.12 hrs,  Volume= 0.814 af,  Depth= 3.05"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-YR, 24-HR Storm Rainfall=5.07"

Area (sf) CN Description
* 25,154 69 Landscape (Fair Condition)
* 68,303 74 Green Roof
* 46,173 98 Pavement

139,630 81 Weighted Average
93,457 66.93% Pervious Area
46,173 33.07% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.5 100 0.0500 0.26 Sheet Flow, GRN ROOF: EL. 56.0 TO 51.0
Grass: Short   n= 0.150   P2= 3.50"

0.7 140 0.0440 3.38 Shallow Concentrated Flow, GRN ROOF: EL. 51.0 TO 44.8
Unpaved   Kv= 16.1 fps

0.1 20 0.0400 4.06 Shallow Concentrated Flow, PATH: EL. 44.8 TO EL. 44.0
Paved   Kv= 20.3 fps

0.2 60 0.1000 5.09 Shallow Concentrated Flow, LNDSCP: EL. 44.0 TO EL. 38.0
Unpaved   Kv= 16.1 fps

0.1 60 0.4950 11.33 Shallow Concentrated Flow, LNDSCP: EL. 38.0 TO 8.3
Unpaved   Kv= 16.1 fps

0.1 50 0.0050 6.02 18.90 Pipe Channel, CB-2 TO CB-1
24.0"  Round  Area= 3.1 sf  Perim= 6.3'  r= 0.50'
n= 0.011  

0.3 103 0.0050 6.02 18.90 Pipe Channel, CB-1 TO MH-1
24.0"  Round  Area= 3.1 sf  Perim= 6.3'  r= 0.50'
n= 0.011  

0.1 49 0.0050 6.02 18.90 Pipe Channel, MH-1 TO DETPOND
24.0"  Round  Area= 3.1 sf  Perim= 6.3'  r= 0.50'
n= 0.011  

8.1 582 Total
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Subcatchment DEV-2: DEV-2

Runoff
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Time  (hours)
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Type III 24-hr
10-YR

24-HR Storm Rainfall=5.07"
Runoff Area=139,630 sf

Runoff Volume=0.814 af
Runoff Depth=3.05"

Flow Length=582'
Tc=8.1 min

CN=81

10.64 cfs
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Summary for Subcatchment DEV-3: DEV-3

Runoff = 1.90 cfs @ 12.13 hrs,  Volume= 0.158 af,  Depth= 3.74"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-YR, 24-HR Storm Rainfall=5.07"

Area (sf) CN Description
* 7,333 69 Landscape (Fair Condition)
* 14,712 98 Pavement

22,045 88 Weighted Average
7,333 33.26% Pervious Area

14,712 66.74% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

9.6 98 0.0182 0.17 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.50"

0.3 59 0.0050 3.79 2.98 Pipe Channel, RCP_Round  12"
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.011  

9.9 157 Total

Subcatchment DEV-3: DEV-3
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Type III 24-hr
10-YR

24-HR Storm Rainfall=5.07"
Runoff Area=22,045 sf

Runoff Volume=0.158 af
Runoff Depth=3.74"

Flow Length=157'
Tc=9.9 min

CN=88

1.90 cfs
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Summary for Subcatchment DEV-4: DEV-4

Runoff = 2.00 cfs @ 12.04 hrs,  Volume= 0.126 af,  Depth= 3.14"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-YR, 24-HR Storm Rainfall=5.07"

Area (sf) CN Description
* 11,550 69 Landscape (Fair Condition)
* 9,355 98 Pavement

20,905 82 Weighted Average
11,550 55.25% Pervious Area

9,355 44.75% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.4 100 0.0130 1.21 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.50"

1.1 130 0.0096 1.99 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

2.5 230 Total

Subcatchment DEV-4: DEV-4
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Type III 24-hr
10-YR

24-HR Storm Rainfall=5.07"
Runoff Area=20,905 sf

Runoff Volume=0.126 af
Runoff Depth=3.14"

Flow Length=230'
Tc=2.5 min

CN=82

2.00 cfs
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Summary for Subcatchment DEV-5: DEV-5

Runoff = 0.76 cfs @ 12.23 hrs,  Volume= 0.076 af,  Depth= 2.01"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-YR, 24-HR Storm Rainfall=5.07"

Area (sf) CN Description
* 19,706 69 Landscape (Fair Condition)

19,706 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
16.2 36 0.0017 0.04 Sheet Flow, 

Grass: Dense   n= 0.240   P2= 3.50"

Subcatchment DEV-5: DEV-5
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Type III 24-hr
10-YR

24-HR Storm Rainfall=5.07"
Runoff Area=19,706 sf

Runoff Volume=0.076 af
Runoff Depth=2.01"

Flow Length=36'
Slope=0.0017 '/'

Tc=16.2 min
CN=69

0.76 cfs



Type III 24-hr  10-YR, 24-HR Storm Rainfall=5.07"2014_06_24 - NYWheel_DEV
  Printed  6/25/2014Prepared by AKRF, Inc.

Page 34HydroCAD® 10.00-11  s/n 04852  © 2014 HydroCAD Software Solutions LLC

Summary for Subcatchment DEV-6: DEV-6

Runoff = 12.50 cfs @ 12.19 hrs,  Volume= 1.149 af,  Depth= 3.43"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-YR, 24-HR Storm Rainfall=5.07"

Area (sf) CN Description
* 14,939 69 Landscape (Fair Condition)
* 65,059 69 Green Roof
* 19,684 98 Building
* 75,344 98 Pavement

175,026 85 Weighted Average
79,998 45.71% Pervious Area
95,028 54.29% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
13.9 100 0.0190 0.12 Sheet Flow, 

Grass: Dense   n= 0.240   P2= 3.50"

Subcatchment DEV-6: DEV-6
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Type III 24-hr
10-YR

24-HR Storm Rainfall=5.07"
Runoff Area=175,026 sf

Runoff Volume=1.149 af
Runoff Depth=3.43"

Flow Length=100'
Slope=0.0190 '/'

Tc=13.9 min
CN=85

12.50 cfs
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Summary for Pond 2P: Basin North

Inflow Area = 4.644 ac, 34.72% Impervious,  Inflow Depth = 3.03"    for  10-YR, 24-HR Storm event
Inflow = 14.28 cfs @ 12.11 hrs,  Volume= 1.173 af
Outflow = 9.41 cfs @ 12.24 hrs,  Volume= 1.173 af,  Atten= 34%,  Lag= 8.0 min
Primary = 9.41 cfs @ 12.24 hrs,  Volume= 1.173 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 5.16' @ 12.24 hrs   Surf.Area= 5,894 sf   Storage= 9,522 cf

Plug-Flow detention time= 22.3 min calculated for 1.173 af (100% of inflow)
Center-of-Mass det. time= 22.2 min ( 841.7 - 819.4 )

Volume Invert Avail.Storage Storage Description
#1 3.00' 27,863 cf Custom Stage Data (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)
3.00 2,602 275.9 0 0 2,602
4.00 4,500 345.0 3,508 3,508 6,030
5.00 5,689 371.9 5,083 8,591 7,606
6.00 7,019 386.6 6,342 14,933 8,571
7.00 8,576 411.2 7,785 22,718 10,183
7.60 8,576 411.2 5,146 27,863 10,430

Device Routing     Invert Outlet Devices
#1 Primary 2.20' 18.0"  Round Culvert   

L= 71.0'   RCP, sq.cut end projecting,  Ke= 0.500   
Inlet / Outlet Invert= 2.20' / 2.00'   S= 0.0028 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 1.77 sf   

#2 Device 1 3.00' 6.0" Vert. Orifice 1 X 3.00    C= 0.600   
#3 Device 1 5.00' 60.0" x 60.0" Horiz. Grate    C= 0.600 in 60.0" x 60.0" Grate   

Limited to weir flow at low heads   
#4 Device 1 3.10' 6.0" Vert. Orifice 2    C= 0.600   

Primary OutFlow  Max=9.40 cfs @ 12.24 hrs  HW=5.16'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Passes 9.40 cfs of 11.32 cfs potential flow)

2=Orifice 1  (Orifice Controls 3.92 cfs @ 6.66 fps)
3=Grate  (Weir Controls 4.21 cfs @ 1.31 fps)
4=Orifice 2  (Orifice Controls 1.27 cfs @ 6.48 fps)
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Pond 2P: Basin North

Inflow
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Hydrograph

Time  (hours)
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Inflow Area=4.644 ac
Peak Elev=5.16'

Storage=9,522 cf

14.28 cfs

9.41 cfs



Type III 24-hr  10-YR, 24-HR Storm Rainfall=5.07"2014_06_24 - NYWheel_DEV
  Printed  6/25/2014Prepared by AKRF, Inc.

Page 37HydroCAD® 10.00-11  s/n 04852  © 2014 HydroCAD Software Solutions LLC

Stage-Area-Storage for Pond 2P: Basin North

Elevation
(feet)

Surface
(sq-ft)

Storage
(cubic-feet)

3.00 2,602 0
3.05 2,685 132
3.10 2,769 268
3.15 2,854 409
3.20 2,940 554
3.25 3,028 703
3.30 3,117 857
3.35 3,208 1,015
3.40 3,299 1,177
3.45 3,392 1,345
3.50 3,486 1,517
3.55 3,582 1,693
3.60 3,679 1,875
3.65 3,777 2,061
3.70 3,876 2,253
3.75 3,977 2,449
3.80 4,079 2,650
3.85 4,182 2,857
3.90 4,287 3,069
3.95 4,393 3,286
4.00 4,500 3,508
4.05 4,556 3,734
4.10 4,613 3,964
4.15 4,669 4,196
4.20 4,727 4,431
4.25 4,784 4,668
4.30 4,842 4,909
4.35 4,900 5,153
4.40 4,959 5,399
4.45 5,018 5,648
4.50 5,077 5,901
4.55 5,137 6,156
4.60 5,197 6,414
4.65 5,257 6,676
4.70 5,318 6,940
4.75 5,379 7,208
4.80 5,440 7,478
4.85 5,502 7,752
4.90 5,564 8,028
4.95 5,626 8,308
5.00 5,689 8,591
5.05 5,752 8,877
5.10 5,816 9,166
5.15 5,880 9,458
5.20 5,944 9,754
5.25 6,008 10,053
5.30 6,073 10,355
5.35 6,139 10,660
5.40 6,204 10,969
5.45 6,270 11,281
5.50 6,337 11,596
5.55 6,403 11,914
5.60 6,470 12,236

Elevation
(feet)

Surface
(sq-ft)

Storage
(cubic-feet)

5.65 6,538 12,561
5.70 6,605 12,890
5.75 6,673 13,222
5.80 6,742 13,557
5.85 6,811 13,896
5.90 6,880 14,238
5.95 6,949 14,584
6.00 7,019 14,933
6.05 7,093 15,286
6.10 7,168 15,643
6.15 7,243 16,003
6.20 7,318 16,367
6.25 7,394 16,735
6.30 7,470 17,106
6.35 7,546 17,482
6.40 7,623 17,861
6.45 7,700 18,244
6.50 7,778 18,631
6.55 7,856 19,022
6.60 7,934 19,416
6.65 8,013 19,815
6.70 8,093 20,218
6.75 8,172 20,624
6.80 8,252 21,035
6.85 8,333 21,450
6.90 8,413 21,868
6.95 8,494 22,291
7.00 8,576 22,718
7.05 8,576 23,147
7.10 8,576 23,575
7.15 8,576 24,004
7.20 8,576 24,433
7.25 8,576 24,862
7.30 8,576 25,291
7.35 8,576 25,719
7.40 8,576 26,148
7.45 8,576 26,577
7.50 8,576 27,006
7.55 8,576 27,435
7.60 8,576 27,863
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Summary for Pond 8P: Basin South - Tight Pipe Detention

Inflow Area = 9.298 ac, 52.67% Impervious,  Inflow Depth = 3.49"    for  10-YR, 24-HR Storm event
Inflow = 30.40 cfs @ 12.16 hrs,  Volume= 2.704 af
Outflow = 16.35 cfs @ 12.40 hrs,  Volume= 2.670 af,  Atten= 46%,  Lag= 14.0 min
Primary = 16.35 cfs @ 12.40 hrs,  Volume= 2.670 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 6.18' @ 12.40 hrs   Surf.Area= 14,913 sf   Storage= 28,053 cf

Plug-Flow detention time= 53.2 min calculated for 2.670 af (99% of inflow)
Center-of-Mass det. time= 45.4 min ( 856.5 - 811.1 )

Volume Invert Avail.Storage Storage Description
#1A 3.30' 6,349 cf 51.00'W x 107.00'L x 6.08'H Field A

33,201 cf Overall - 17,328 cf Embedded = 15,873 cf  x 40.0% Voids
#2A 3.30' 14,590 cf ADS N-12  60  x 28  Inside #1

Inside= 59.5"W x 59.5"H => 19.30 sf x 20.00'L = 386.0 cf
Outside= 67.0"W x 67.0"H => 22.92 sf x 20.00'L = 458.4 cf
Row Length Adjustment= +13.83' x 19.30 sf x 7 rows
49.59' Header x 19.30 sf  x 2 = 1,914.1 cf Inside

#3B 3.30' 6,349 cf 51.00'W x 107.00'L x 6.08'H Field B
33,201 cf Overall - 17,328 cf Embedded = 15,873 cf  x 40.0% Voids

#4B 3.30' 14,590 cf ADS N-12  60  x 28  Inside #3
Inside= 59.5"W x 59.5"H => 19.30 sf x 20.00'L = 386.0 cf
Outside= 67.0"W x 67.0"H => 22.92 sf x 20.00'L = 458.4 cf
Row Length Adjustment= +13.83' x 19.30 sf x 7 rows
49.59' Header x 19.30 sf  x 2 = 1,914.1 cf Inside

#5C 3.30' 4,779 cf 43.46'W x 92.00'L x 6.08'H Field C
24,326 cf Overall - 12,377 cf Embedded = 11,949 cf  x 40.0% Voids

#6C 3.30' 10,422 cf ADS N-12  60  x 24  Inside #5
Inside= 59.5"W x 59.5"H => 19.30 sf x 20.00'L = 386.0 cf
Outside= 67.0"W x 67.0"H => 22.92 sf x 20.00'L = 458.4 cf
Row Length Adjustment= +10.00' x 19.30 sf x 6 rows

57,081 cf Total Available Storage

     Storage Group A created with Chamber Wizard
     Storage Group B created with Chamber Wizard
     Storage Group C created with Chamber Wizard

Device Routing     Invert Outlet Devices
#1 Primary 3.60' 24.0"  Round Culvert   

L= 100.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 3.60' / 3.14'   S= 0.0046 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 3.14 sf   

Primary OutFlow  Max=16.35 cfs @ 12.40 hrs  HW=6.18'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 16.35 cfs @ 5.26 fps)
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Pond 8P: Basin South - Tight Pipe Detention - Chamber Wizard Field A

Chamber Model = ADS N-12  60 (ADS N-12® Pipe)
Inside= 59.5"W x 59.5"H => 19.30 sf x 20.00'L = 386.0 cf
Outside= 67.0"W x 67.0"H => 22.92 sf x 20.00'L = 458.4 cf
Row Length Adjustment= +13.83' x 19.30 sf x 7 rows

67.0" Wide + 21.0" Spacing = 88.0" C-C Row Spacing

4 Chambers/Row x 20.00' Long +13.83' Row Adjustment +5.58' Header x 2 = 105.00' Row Length +12.0" 
End Stone x 2 = 107.00' Base Length
7 Rows x 67.0" Wide + 21.0" Spacing x 6 + 8.5" Side Stone x 2 = 51.00' Base Width
67.0" Chamber Height + 6.0" Cover = 6.08' Field Height

28 Chambers x 386.0 cf  +13.83' Row Adjustment x 19.30 sf x 7 Rows + 49.59' Header x 19.30 sf x 2 = 
14,590.5 cf Chamber Storage
28 Chambers x 458.4 cf  +13.83' Row Adjustment x 22.92 sf x 7 Rows + 49.59' Header x 22.92 sf x 2 = 
17,327.8 cf Displacement

33,201.0 cf Field - 17,327.8 cf Chambers = 15,873.2 cf Stone x 40.0% Voids = 6,349.3 cf Stone Storage

Chamber Storage + Stone Storage = 20,939.8 cf = 0.481 af
Overall Storage Efficiency = 63.1%

28 Chambers
1,229.7 cy Field
587.9 cy Stone
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Pond 8P: Basin South - Tight Pipe Detention - Chamber Wizard Field B

Chamber Model = ADS N-12  60 (ADS N-12® Pipe)
Inside= 59.5"W x 59.5"H => 19.30 sf x 20.00'L = 386.0 cf
Outside= 67.0"W x 67.0"H => 22.92 sf x 20.00'L = 458.4 cf
Row Length Adjustment= +13.83' x 19.30 sf x 7 rows

67.0" Wide + 21.0" Spacing = 88.0" C-C Row Spacing

4 Chambers/Row x 20.00' Long +13.83' Row Adjustment +5.58' Header x 2 = 105.00' Row Length +12.0" 
End Stone x 2 = 107.00' Base Length
7 Rows x 67.0" Wide + 21.0" Spacing x 6 + 8.5" Side Stone x 2 = 51.00' Base Width
67.0" Chamber Height + 6.0" Cover = 6.08' Field Height

28 Chambers x 386.0 cf  +13.83' Row Adjustment x 19.30 sf x 7 Rows + 49.59' Header x 19.30 sf x 2 = 
14,590.5 cf Chamber Storage
28 Chambers x 458.4 cf  +13.83' Row Adjustment x 22.92 sf x 7 Rows + 49.59' Header x 22.92 sf x 2 = 
17,327.8 cf Displacement

33,201.0 cf Field - 17,327.8 cf Chambers = 15,873.2 cf Stone x 40.0% Voids = 6,349.3 cf Stone Storage

Chamber Storage + Stone Storage = 20,939.8 cf = 0.481 af
Overall Storage Efficiency = 63.1%

28 Chambers
1,229.7 cy Field
587.9 cy Stone
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Pond 8P: Basin South - Tight Pipe Detention - Chamber Wizard Field C

Chamber Model = ADS N-12  60 (ADS N-12® Pipe)
Inside= 59.5"W x 59.5"H => 19.30 sf x 20.00'L = 386.0 cf
Outside= 67.0"W x 67.0"H => 22.92 sf x 20.00'L = 458.4 cf
Row Length Adjustment= +10.00' x 19.30 sf x 6 rows

67.0" Wide + 20.5" Spacing = 87.5" C-C Row Spacing

4 Chambers/Row x 20.00' Long +10.00' Row Adjustment = 90.00' Row Length +12.0" End Stone x 2 = 
92.00' Base Length
6 Rows x 67.0" Wide + 20.5" Spacing x 5 + 8.5" Side Stone x 2 = 43.46' Base Width
67.0" Chamber Height + 6.0" Cover = 6.08' Field Height

24 Chambers x 386.0 cf  +10.00' Row Adjustment x 19.30 sf x 6 Rows = 10,422.0 cf Chamber Storage
24 Chambers x 458.4 cf  +10.00' Row Adjustment x 22.92 sf x 6 Rows = 12,377.3 cf Displacement

24,325.9 cf Field - 12,377.3 cf Chambers = 11,948.6 cf Stone x 40.0% Voids = 4,779.4 cf Stone Storage

Chamber Storage + Stone Storage = 15,201.4 cf = 0.349 af
Overall Storage Efficiency = 62.5%

24 Chambers
901.0 cy Field
442.5 cy Stone
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Pond 8P: Basin South - Tight Pipe Detention

Inflow
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Hydrograph

Time  (hours)
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Inflow Area=9.298 ac
Peak Elev=6.18'

Storage=28,053 cf
24.0"

Round Culvert
n=0.013
L=100.0'

S=0.0046 '/'

30.40 cfs

16.35 cfs



Type III 24-hr  10-YR, 24-HR Storm Rainfall=5.07"2014_06_24 - NYWheel_DEV
  Printed  6/25/2014Prepared by AKRF, Inc.

Page 43HydroCAD® 10.00-11  s/n 04852  © 2014 HydroCAD Software Solutions LLC

Stage-Area-Storage for Pond 8P: Basin South - Tight Pipe Detention

Elevation
(feet)

Storage
(cubic-feet)

3.30 0
3.34 226
3.38 423
3.42 616
3.46 801
3.50 979
3.54 1,151
3.58 1,317
3.62 1,498
3.66 1,694
3.70 1,942
3.74 2,207
3.78 2,489
3.82 2,785
3.86 3,092
3.90 3,410
3.94 3,736
3.98 4,072
4.02 4,415
4.06 4,765
4.10 5,123
4.14 5,486
4.18 5,856
4.22 6,231
4.26 6,612
4.30 6,997
4.34 7,388
4.38 7,783
4.42 8,183
4.46 8,586
4.50 8,994
4.54 9,405
4.58 9,820
4.62 10,239
4.66 10,660
4.70 11,085
4.74 11,513
4.78 11,944
4.82 12,378
4.86 12,814
4.90 13,253
4.94 13,695
4.98 14,138
5.02 14,584
5.06 15,032
5.10 15,483
5.14 15,935
5.18 16,388
5.22 16,844
5.26 17,301
5.30 17,760
5.34 18,221
5.38 18,682

Elevation
(feet)

Storage
(cubic-feet)

5.42 19,145
5.46 19,610
5.50 20,075
5.54 20,542
5.58 21,009
5.62 21,478
5.66 21,947
5.70 22,417
5.74 22,888
5.78 23,359
5.82 23,831
5.86 24,304
5.90 24,777
5.94 25,250
5.98 25,724
6.02 26,197
6.06 26,671
6.10 27,145
6.14 27,619
6.18 28,093
6.22 28,566
6.26 29,040
6.30 29,513
6.34 29,985
6.38 30,458
6.42 30,930
6.46 31,401
6.50 31,871
6.54 32,341
6.58 32,810
6.62 33,278
6.66 33,745
6.70 34,211
6.74 34,676
6.78 35,140
6.82 35,603
6.86 36,064
6.90 36,524
6.94 36,982
6.98 37,439
7.02 37,894
7.06 38,347
7.10 38,798
7.14 39,247
7.18 39,694
7.22 40,140
7.26 40,582
7.30 41,023
7.34 41,461
7.38 41,896
7.42 42,329
7.46 42,758
7.50 43,185

Elevation
(feet)

Storage
(cubic-feet)

7.54 43,609
7.58 44,029
7.62 44,446
7.66 44,860
7.70 45,270
7.74 45,676
7.78 46,078
7.82 46,475
7.86 46,869
7.90 47,257
7.94 47,641
7.98 48,019
8.02 48,392
8.06 48,760
8.10 49,121
8.14 49,475
8.18 49,823
8.22 50,163
8.26 50,495
8.30 50,818
8.34 51,132
8.38 51,434
8.42 51,724
8.46 52,000
8.50 52,259
8.54 52,491
8.58 52,695
8.62 52,848
8.66 53,017
8.70 53,191
8.74 53,372
8.78 53,560
8.82 53,757
8.86 53,969
8.90 54,195
8.94 54,433
8.98 54,672
9.02 54,911
9.06 55,149
9.10 55,388
9.14 55,626
9.18 55,865
9.22 56,104
9.26 56,342
9.30 56,581
9.34 56,820
9.38 57,058
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Summary for Link DP-1: Design Point 1

Inflow Area = 9.298 ac, 52.67% Impervious,  Inflow Depth = 3.45"    for  10-YR, 24-HR Storm event
Inflow = 16.35 cfs @ 12.40 hrs,  Volume= 2.670 af
Primary = 16.35 cfs @ 12.40 hrs,  Volume= 2.670 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs

Link DP-1: Design Point 1

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=9.298 ac
16.35 cfs

16.35 cfs
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Summary for Link DP-2: Design Point 2

Inflow Area = 4.644 ac, 34.72% Impervious,  Inflow Depth = 3.03"    for  10-YR, 24-HR Storm event
Inflow = 9.41 cfs @ 12.24 hrs,  Volume= 1.173 af
Primary = 9.41 cfs @ 12.24 hrs,  Volume= 1.173 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs

Link DP-2: Design Point 2

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=4.644 ac
9.41 cfs

9.41 cfs



Type III 24-hr  100-YR, 24-HR Storm Rainfall=9.04"2014_06_24 - NYWheel_DEV
  Printed  6/25/2014Prepared by AKRF, Inc.

Page 46HydroCAD® 10.00-11  s/n 04852  © 2014 HydroCAD Software Solutions LLC

Time span=0.00-48.00 hrs, dt=0.01 hrs, 4801 points x 3
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Runoff Area=230,008 sf   51.44% Impervious   Runoff Depth=7.34"Subcatchment DEV-1: DEV-1
   Flow Length=924'   Tc=11.1 min   CN=86   Runoff=36.69 cfs  3.231 af

Runoff Area=139,630 sf   33.07% Impervious   Runoff Depth=6.73"Subcatchment DEV-2: DEV-2
   Flow Length=582'   Tc=8.1 min   CN=81   Runoff=22.93 cfs  1.798 af

Runoff Area=22,045 sf   66.74% Impervious   Runoff Depth=7.59"Subcatchment DEV-3: DEV-3
   Flow Length=157'   Tc=9.9 min   CN=88   Runoff=3.72 cfs  0.320 af

Runoff Area=20,905 sf   44.75% Impervious   Runoff Depth=6.85"Subcatchment DEV-4: DEV-4
   Flow Length=230'   Tc=2.5 min   CN=82   Runoff=4.24 cfs  0.274 af

Runoff Area=19,706 sf   0.00% Impervious   Runoff Depth=5.25"Subcatchment DEV-5: DEV-5
   Flow Length=36'   Slope=0.0017 '/'   Tc=16.2 min   CN=69   Runoff=2.05 cfs  0.198 af

Runoff Area=175,026 sf   54.29% Impervious   Runoff Depth=7.22"Subcatchment DEV-6: DEV-6
   Flow Length=100'   Slope=0.0190 '/'   Tc=13.9 min   CN=85   Runoff=25.50 cfs  2.418 af

Peak Elev=6.77'  Storage=20,828 cf   Inflow=30.74 cfs  2.589 afPond 2P: Basin North
   Outflow=15.90 cfs  2.589 af

Peak Elev=9.37'  Storage=56,971 cf   Inflow=61.50 cfs  5.649 afPond 8P: Basin South - Tight Pipe Detention
24.0"  Round Culvert  n=0.013  L=100.0'  S=0.0046 '/'   Outflow=31.27 cfs  5.615 af

   Inflow=31.27 cfs  5.615 afLink DP-1: Design Point 1
   Primary=31.27 cfs  5.615 af

   Inflow=15.90 cfs  2.589 afLink DP-2: Design Point 2
   Primary=15.90 cfs  2.589 af

Total Runoff Area = 13.942 ac   Runoff Volume = 8.238 af   Average Runoff Depth = 7.09"
53.31% Pervious = 7.432 ac     46.69% Impervious = 6.510 ac
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Summary for Subcatchment DEV-1: DEV-1

Runoff = 36.69 cfs @ 12.15 hrs,  Volume= 3.231 af,  Depth= 7.34"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-YR, 24-HR Storm Rainfall=9.04"

Area (sf) CN Description
* 24,557 69 Landscape (Fair Condition)
* 87,145 74 Green Roof
* 27,343 98 Building
* 90,963 98 Pavement

230,008 86 Weighted Average
111,702 48.56% Pervious Area
118,306 51.44% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

8.6 100 0.0250 0.19 Sheet Flow, GRN ROOF
Grass: Short   n= 0.150   P2= 3.50"

1.1 275 0.0670 4.17 Shallow Concentrated Flow, GRN ROOF
Unpaved   Kv= 16.1 fps

0.1 39 0.0050 6.02 18.90 Pipe Channel, TRENCH DRAIN TO CB-11
24.0"  Round  Area= 3.1 sf  Perim= 6.3'  r= 0.50'
n= 0.011  

1.3 485 0.0050 6.02 18.90 Pipe Channel, CB-11 TO CB-10
24.0"  Round  Area= 3.1 sf  Perim= 6.3'  r= 0.50'
n= 0.011  

0.0 25 0.0300 14.74 46.31 Pipe Channel, CB-10 TO DETSYS
24.0"  Round  Area= 3.1 sf  Perim= 6.3'  r= 0.50'
n= 0.011  

11.1 924 Total
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Subcatchment DEV-1: DEV-1

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
100-YR

24-HR Storm Rainfall=9.04"
Runoff Area=230,008 sf

Runoff Volume=3.231 af
Runoff Depth=7.34"

Flow Length=924'
Tc=11.1 min

CN=86

36.69 cfs
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Summary for Subcatchment DEV-2: DEV-2

Runoff = 22.93 cfs @ 12.11 hrs,  Volume= 1.798 af,  Depth= 6.73"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-YR, 24-HR Storm Rainfall=9.04"

Area (sf) CN Description
* 25,154 69 Landscape (Fair Condition)
* 68,303 74 Green Roof
* 46,173 98 Pavement

139,630 81 Weighted Average
93,457 66.93% Pervious Area
46,173 33.07% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.5 100 0.0500 0.26 Sheet Flow, GRN ROOF: EL. 56.0 TO 51.0
Grass: Short   n= 0.150   P2= 3.50"

0.7 140 0.0440 3.38 Shallow Concentrated Flow, GRN ROOF: EL. 51.0 TO 44.8
Unpaved   Kv= 16.1 fps

0.1 20 0.0400 4.06 Shallow Concentrated Flow, PATH: EL. 44.8 TO EL. 44.0
Paved   Kv= 20.3 fps

0.2 60 0.1000 5.09 Shallow Concentrated Flow, LNDSCP: EL. 44.0 TO EL. 38.0
Unpaved   Kv= 16.1 fps

0.1 60 0.4950 11.33 Shallow Concentrated Flow, LNDSCP: EL. 38.0 TO 8.3
Unpaved   Kv= 16.1 fps

0.1 50 0.0050 6.02 18.90 Pipe Channel, CB-2 TO CB-1
24.0"  Round  Area= 3.1 sf  Perim= 6.3'  r= 0.50'
n= 0.011  

0.3 103 0.0050 6.02 18.90 Pipe Channel, CB-1 TO MH-1
24.0"  Round  Area= 3.1 sf  Perim= 6.3'  r= 0.50'
n= 0.011  

0.1 49 0.0050 6.02 18.90 Pipe Channel, MH-1 TO DETPOND
24.0"  Round  Area= 3.1 sf  Perim= 6.3'  r= 0.50'
n= 0.011  

8.1 582 Total
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Subcatchment DEV-2: DEV-2
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Type III 24-hr
100-YR

24-HR Storm Rainfall=9.04"
Runoff Area=139,630 sf

Runoff Volume=1.798 af
Runoff Depth=6.73"

Flow Length=582'
Tc=8.1 min

CN=81

22.93 cfs
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Summary for Subcatchment DEV-3: DEV-3

Runoff = 3.72 cfs @ 12.13 hrs,  Volume= 0.320 af,  Depth= 7.59"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-YR, 24-HR Storm Rainfall=9.04"

Area (sf) CN Description
* 7,333 69 Landscape (Fair Condition)
* 14,712 98 Pavement

22,045 88 Weighted Average
7,333 33.26% Pervious Area

14,712 66.74% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

9.6 98 0.0182 0.17 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.50"

0.3 59 0.0050 3.79 2.98 Pipe Channel, RCP_Round  12"
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.011  

9.9 157 Total

Subcatchment DEV-3: DEV-3
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Type III 24-hr
100-YR

24-HR Storm Rainfall=9.04"
Runoff Area=22,045 sf

Runoff Volume=0.320 af
Runoff Depth=7.59"

Flow Length=157'
Tc=9.9 min

CN=88

3.72 cfs
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Summary for Subcatchment DEV-4: DEV-4

Runoff = 4.24 cfs @ 12.04 hrs,  Volume= 0.274 af,  Depth= 6.85"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-YR, 24-HR Storm Rainfall=9.04"

Area (sf) CN Description
* 11,550 69 Landscape (Fair Condition)
* 9,355 98 Pavement

20,905 82 Weighted Average
11,550 55.25% Pervious Area

9,355 44.75% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.4 100 0.0130 1.21 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.50"

1.1 130 0.0096 1.99 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

2.5 230 Total

Subcatchment DEV-4: DEV-4

Runoff
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Type III 24-hr
100-YR

24-HR Storm Rainfall=9.04"
Runoff Area=20,905 sf

Runoff Volume=0.274 af
Runoff Depth=6.85"

Flow Length=230'
Tc=2.5 min

CN=82

4.24 cfs
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Summary for Subcatchment DEV-5: DEV-5

Runoff = 2.05 cfs @ 12.22 hrs,  Volume= 0.198 af,  Depth= 5.25"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-YR, 24-HR Storm Rainfall=9.04"

Area (sf) CN Description
* 19,706 69 Landscape (Fair Condition)

19,706 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
16.2 36 0.0017 0.04 Sheet Flow, 

Grass: Dense   n= 0.240   P2= 3.50"

Subcatchment DEV-5: DEV-5

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
100-YR

24-HR Storm Rainfall=9.04"
Runoff Area=19,706 sf

Runoff Volume=0.198 af
Runoff Depth=5.25"

Flow Length=36'
Slope=0.0017 '/'

Tc=16.2 min
CN=69

2.05 cfs
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Summary for Subcatchment DEV-6: DEV-6

Runoff = 25.50 cfs @ 12.18 hrs,  Volume= 2.418 af,  Depth= 7.22"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-YR, 24-HR Storm Rainfall=9.04"

Area (sf) CN Description
* 14,939 69 Landscape (Fair Condition)
* 65,059 69 Green Roof
* 19,684 98 Building
* 75,344 98 Pavement

175,026 85 Weighted Average
79,998 45.71% Pervious Area
95,028 54.29% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
13.9 100 0.0190 0.12 Sheet Flow, 

Grass: Dense   n= 0.240   P2= 3.50"

Subcatchment DEV-6: DEV-6

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
100-YR

24-HR Storm Rainfall=9.04"
Runoff Area=175,026 sf

Runoff Volume=2.418 af
Runoff Depth=7.22"

Flow Length=100'
Slope=0.0190 '/'

Tc=13.9 min
CN=85

25.50 cfs
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Summary for Pond 2P: Basin North

Inflow Area = 4.644 ac, 34.72% Impervious,  Inflow Depth = 6.69"    for  100-YR, 24-HR Storm event
Inflow = 30.74 cfs @ 12.11 hrs,  Volume= 2.589 af
Outflow = 15.90 cfs @ 12.31 hrs,  Volume= 2.589 af,  Atten= 48%,  Lag= 12.4 min
Primary = 15.90 cfs @ 12.31 hrs,  Volume= 2.589 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 6.77' @ 12.31 hrs   Surf.Area= 8,212 sf   Storage= 20,828 cf

Plug-Flow detention time= 19.8 min calculated for 2.589 af (100% of inflow)
Center-of-Mass det. time= 19.7 min ( 817.5 - 797.8 )

Volume Invert Avail.Storage Storage Description
#1 3.00' 27,863 cf Custom Stage Data (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)
3.00 2,602 275.9 0 0 2,602
4.00 4,500 345.0 3,508 3,508 6,030
5.00 5,689 371.9 5,083 8,591 7,606
6.00 7,019 386.6 6,342 14,933 8,571
7.00 8,576 411.2 7,785 22,718 10,183
7.60 8,576 411.2 5,146 27,863 10,430

Device Routing     Invert Outlet Devices
#1 Primary 2.20' 18.0"  Round Culvert   

L= 71.0'   RCP, sq.cut end projecting,  Ke= 0.500   
Inlet / Outlet Invert= 2.20' / 2.00'   S= 0.0028 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 1.77 sf   

#2 Device 1 3.00' 6.0" Vert. Orifice 1 X 3.00    C= 0.600   
#3 Device 1 5.00' 60.0" x 60.0" Horiz. Grate    C= 0.600 in 60.0" x 60.0" Grate   

Limited to weir flow at low heads   
#4 Device 1 3.10' 6.0" Vert. Orifice 2    C= 0.600   

Primary OutFlow  Max=15.90 cfs @ 12.31 hrs  HW=6.77'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 15.90 cfs @ 9.00 fps)

2=Orifice 1  (Passes < 5.32 cfs potential flow)
3=Grate  (Passes < 154.61 cfs potential flow)
4=Orifice 2  (Passes < 1.75 cfs potential flow)
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Pond 2P: Basin North
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Stage-Area-Storage for Pond 2P: Basin North

Elevation
(feet)

Surface
(sq-ft)

Storage
(cubic-feet)

3.00 2,602 0
3.05 2,685 132
3.10 2,769 268
3.15 2,854 409
3.20 2,940 554
3.25 3,028 703
3.30 3,117 857
3.35 3,208 1,015
3.40 3,299 1,177
3.45 3,392 1,345
3.50 3,486 1,517
3.55 3,582 1,693
3.60 3,679 1,875
3.65 3,777 2,061
3.70 3,876 2,253
3.75 3,977 2,449
3.80 4,079 2,650
3.85 4,182 2,857
3.90 4,287 3,069
3.95 4,393 3,286
4.00 4,500 3,508
4.05 4,556 3,734
4.10 4,613 3,964
4.15 4,669 4,196
4.20 4,727 4,431
4.25 4,784 4,668
4.30 4,842 4,909
4.35 4,900 5,153
4.40 4,959 5,399
4.45 5,018 5,648
4.50 5,077 5,901
4.55 5,137 6,156
4.60 5,197 6,414
4.65 5,257 6,676
4.70 5,318 6,940
4.75 5,379 7,208
4.80 5,440 7,478
4.85 5,502 7,752
4.90 5,564 8,028
4.95 5,626 8,308
5.00 5,689 8,591
5.05 5,752 8,877
5.10 5,816 9,166
5.15 5,880 9,458
5.20 5,944 9,754
5.25 6,008 10,053
5.30 6,073 10,355
5.35 6,139 10,660
5.40 6,204 10,969
5.45 6,270 11,281
5.50 6,337 11,596
5.55 6,403 11,914
5.60 6,470 12,236

Elevation
(feet)

Surface
(sq-ft)

Storage
(cubic-feet)

5.65 6,538 12,561
5.70 6,605 12,890
5.75 6,673 13,222
5.80 6,742 13,557
5.85 6,811 13,896
5.90 6,880 14,238
5.95 6,949 14,584
6.00 7,019 14,933
6.05 7,093 15,286
6.10 7,168 15,643
6.15 7,243 16,003
6.20 7,318 16,367
6.25 7,394 16,735
6.30 7,470 17,106
6.35 7,546 17,482
6.40 7,623 17,861
6.45 7,700 18,244
6.50 7,778 18,631
6.55 7,856 19,022
6.60 7,934 19,416
6.65 8,013 19,815
6.70 8,093 20,218
6.75 8,172 20,624
6.80 8,252 21,035
6.85 8,333 21,450
6.90 8,413 21,868
6.95 8,494 22,291
7.00 8,576 22,718
7.05 8,576 23,147
7.10 8,576 23,575
7.15 8,576 24,004
7.20 8,576 24,433
7.25 8,576 24,862
7.30 8,576 25,291
7.35 8,576 25,719
7.40 8,576 26,148
7.45 8,576 26,577
7.50 8,576 27,006
7.55 8,576 27,435
7.60 8,576 27,863
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Summary for Pond 8P: Basin South - Tight Pipe Detention

Inflow Area = 9.298 ac, 52.67% Impervious,  Inflow Depth = 7.29"    for  100-YR, 24-HR Storm event
Inflow = 61.50 cfs @ 12.16 hrs,  Volume= 5.649 af
Outflow = 31.27 cfs @ 12.41 hrs,  Volume= 5.615 af,  Atten= 49%,  Lag= 14.7 min
Primary = 31.27 cfs @ 12.41 hrs,  Volume= 5.615 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 9.37' @ 12.41 hrs   Surf.Area= 14,913 sf   Storage= 56,971 cf

Plug-Flow detention time= 42.8 min calculated for 5.615 af (99% of inflow)
Center-of-Mass det. time= 38.9 min ( 829.7 - 790.8 )

Volume Invert Avail.Storage Storage Description
#1A 3.30' 6,349 cf 51.00'W x 107.00'L x 6.08'H Field A

33,201 cf Overall - 17,328 cf Embedded = 15,873 cf  x 40.0% Voids
#2A 3.30' 14,590 cf ADS N-12  60  x 28  Inside #1

Inside= 59.5"W x 59.5"H => 19.30 sf x 20.00'L = 386.0 cf
Outside= 67.0"W x 67.0"H => 22.92 sf x 20.00'L = 458.4 cf
Row Length Adjustment= +13.83' x 19.30 sf x 7 rows
49.59' Header x 19.30 sf  x 2 = 1,914.1 cf Inside

#3B 3.30' 6,349 cf 51.00'W x 107.00'L x 6.08'H Field B
33,201 cf Overall - 17,328 cf Embedded = 15,873 cf  x 40.0% Voids

#4B 3.30' 14,590 cf ADS N-12  60  x 28  Inside #3
Inside= 59.5"W x 59.5"H => 19.30 sf x 20.00'L = 386.0 cf
Outside= 67.0"W x 67.0"H => 22.92 sf x 20.00'L = 458.4 cf
Row Length Adjustment= +13.83' x 19.30 sf x 7 rows
49.59' Header x 19.30 sf  x 2 = 1,914.1 cf Inside

#5C 3.30' 4,779 cf 43.46'W x 92.00'L x 6.08'H Field C
24,326 cf Overall - 12,377 cf Embedded = 11,949 cf  x 40.0% Voids

#6C 3.30' 10,422 cf ADS N-12  60  x 24  Inside #5
Inside= 59.5"W x 59.5"H => 19.30 sf x 20.00'L = 386.0 cf
Outside= 67.0"W x 67.0"H => 22.92 sf x 20.00'L = 458.4 cf
Row Length Adjustment= +10.00' x 19.30 sf x 6 rows

57,081 cf Total Available Storage

     Storage Group A created with Chamber Wizard
     Storage Group B created with Chamber Wizard
     Storage Group C created with Chamber Wizard

Device Routing     Invert Outlet Devices
#1 Primary 3.60' 24.0"  Round Culvert   

L= 100.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 3.60' / 3.14'   S= 0.0046 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 3.14 sf   

Primary OutFlow  Max=31.27 cfs @ 12.41 hrs  HW=9.36'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 31.27 cfs @ 9.95 fps)
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Pond 8P: Basin South - Tight Pipe Detention - Chamber Wizard Field A

Chamber Model = ADS N-12  60 (ADS N-12® Pipe)
Inside= 59.5"W x 59.5"H => 19.30 sf x 20.00'L = 386.0 cf
Outside= 67.0"W x 67.0"H => 22.92 sf x 20.00'L = 458.4 cf
Row Length Adjustment= +13.83' x 19.30 sf x 7 rows

67.0" Wide + 21.0" Spacing = 88.0" C-C Row Spacing

4 Chambers/Row x 20.00' Long +13.83' Row Adjustment +5.58' Header x 2 = 105.00' Row Length +12.0" 
End Stone x 2 = 107.00' Base Length
7 Rows x 67.0" Wide + 21.0" Spacing x 6 + 8.5" Side Stone x 2 = 51.00' Base Width
67.0" Chamber Height + 6.0" Cover = 6.08' Field Height

28 Chambers x 386.0 cf  +13.83' Row Adjustment x 19.30 sf x 7 Rows + 49.59' Header x 19.30 sf x 2 = 
14,590.5 cf Chamber Storage
28 Chambers x 458.4 cf  +13.83' Row Adjustment x 22.92 sf x 7 Rows + 49.59' Header x 22.92 sf x 2 = 
17,327.8 cf Displacement

33,201.0 cf Field - 17,327.8 cf Chambers = 15,873.2 cf Stone x 40.0% Voids = 6,349.3 cf Stone Storage

Chamber Storage + Stone Storage = 20,939.8 cf = 0.481 af
Overall Storage Efficiency = 63.1%

28 Chambers
1,229.7 cy Field
587.9 cy Stone
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Pond 8P: Basin South - Tight Pipe Detention - Chamber Wizard Field B

Chamber Model = ADS N-12  60 (ADS N-12® Pipe)
Inside= 59.5"W x 59.5"H => 19.30 sf x 20.00'L = 386.0 cf
Outside= 67.0"W x 67.0"H => 22.92 sf x 20.00'L = 458.4 cf
Row Length Adjustment= +13.83' x 19.30 sf x 7 rows

67.0" Wide + 21.0" Spacing = 88.0" C-C Row Spacing

4 Chambers/Row x 20.00' Long +13.83' Row Adjustment +5.58' Header x 2 = 105.00' Row Length +12.0" 
End Stone x 2 = 107.00' Base Length
7 Rows x 67.0" Wide + 21.0" Spacing x 6 + 8.5" Side Stone x 2 = 51.00' Base Width
67.0" Chamber Height + 6.0" Cover = 6.08' Field Height

28 Chambers x 386.0 cf  +13.83' Row Adjustment x 19.30 sf x 7 Rows + 49.59' Header x 19.30 sf x 2 = 
14,590.5 cf Chamber Storage
28 Chambers x 458.4 cf  +13.83' Row Adjustment x 22.92 sf x 7 Rows + 49.59' Header x 22.92 sf x 2 = 
17,327.8 cf Displacement

33,201.0 cf Field - 17,327.8 cf Chambers = 15,873.2 cf Stone x 40.0% Voids = 6,349.3 cf Stone Storage

Chamber Storage + Stone Storage = 20,939.8 cf = 0.481 af
Overall Storage Efficiency = 63.1%

28 Chambers
1,229.7 cy Field
587.9 cy Stone
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Pond 8P: Basin South - Tight Pipe Detention - Chamber Wizard Field C

Chamber Model = ADS N-12  60 (ADS N-12® Pipe)
Inside= 59.5"W x 59.5"H => 19.30 sf x 20.00'L = 386.0 cf
Outside= 67.0"W x 67.0"H => 22.92 sf x 20.00'L = 458.4 cf
Row Length Adjustment= +10.00' x 19.30 sf x 6 rows

67.0" Wide + 20.5" Spacing = 87.5" C-C Row Spacing

4 Chambers/Row x 20.00' Long +10.00' Row Adjustment = 90.00' Row Length +12.0" End Stone x 2 = 
92.00' Base Length
6 Rows x 67.0" Wide + 20.5" Spacing x 5 + 8.5" Side Stone x 2 = 43.46' Base Width
67.0" Chamber Height + 6.0" Cover = 6.08' Field Height

24 Chambers x 386.0 cf  +10.00' Row Adjustment x 19.30 sf x 6 Rows = 10,422.0 cf Chamber Storage
24 Chambers x 458.4 cf  +10.00' Row Adjustment x 22.92 sf x 6 Rows = 12,377.3 cf Displacement

24,325.9 cf Field - 12,377.3 cf Chambers = 11,948.6 cf Stone x 40.0% Voids = 4,779.4 cf Stone Storage

Chamber Storage + Stone Storage = 15,201.4 cf = 0.349 af
Overall Storage Efficiency = 62.5%

24 Chambers
901.0 cy Field
442.5 cy Stone
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Pond 8P: Basin South - Tight Pipe Detention
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Peak Elev=9.37'

Storage=56,971 cf
24.0"

Round Culvert
n=0.013
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Stage-Area-Storage for Pond 8P: Basin South - Tight Pipe Detention

Elevation
(feet)

Storage
(cubic-feet)

3.30 0
3.34 226
3.38 423
3.42 616
3.46 801
3.50 979
3.54 1,151
3.58 1,317
3.62 1,498
3.66 1,694
3.70 1,942
3.74 2,207
3.78 2,489
3.82 2,785
3.86 3,092
3.90 3,410
3.94 3,736
3.98 4,072
4.02 4,415
4.06 4,765
4.10 5,123
4.14 5,486
4.18 5,856
4.22 6,231
4.26 6,612
4.30 6,997
4.34 7,388
4.38 7,783
4.42 8,183
4.46 8,586
4.50 8,994
4.54 9,405
4.58 9,820
4.62 10,239
4.66 10,660
4.70 11,085
4.74 11,513
4.78 11,944
4.82 12,378
4.86 12,814
4.90 13,253
4.94 13,695
4.98 14,138
5.02 14,584
5.06 15,032
5.10 15,483
5.14 15,935
5.18 16,388
5.22 16,844
5.26 17,301
5.30 17,760
5.34 18,221
5.38 18,682

Elevation
(feet)

Storage
(cubic-feet)

5.42 19,145
5.46 19,610
5.50 20,075
5.54 20,542
5.58 21,009
5.62 21,478
5.66 21,947
5.70 22,417
5.74 22,888
5.78 23,359
5.82 23,831
5.86 24,304
5.90 24,777
5.94 25,250
5.98 25,724
6.02 26,197
6.06 26,671
6.10 27,145
6.14 27,619
6.18 28,093
6.22 28,566
6.26 29,040
6.30 29,513
6.34 29,985
6.38 30,458
6.42 30,930
6.46 31,401
6.50 31,871
6.54 32,341
6.58 32,810
6.62 33,278
6.66 33,745
6.70 34,211
6.74 34,676
6.78 35,140
6.82 35,603
6.86 36,064
6.90 36,524
6.94 36,982
6.98 37,439
7.02 37,894
7.06 38,347
7.10 38,798
7.14 39,247
7.18 39,694
7.22 40,140
7.26 40,582
7.30 41,023
7.34 41,461
7.38 41,896
7.42 42,329
7.46 42,758
7.50 43,185

Elevation
(feet)

Storage
(cubic-feet)

7.54 43,609
7.58 44,029
7.62 44,446
7.66 44,860
7.70 45,270
7.74 45,676
7.78 46,078
7.82 46,475
7.86 46,869
7.90 47,257
7.94 47,641
7.98 48,019
8.02 48,392
8.06 48,760
8.10 49,121
8.14 49,475
8.18 49,823
8.22 50,163
8.26 50,495
8.30 50,818
8.34 51,132
8.38 51,434
8.42 51,724
8.46 52,000
8.50 52,259
8.54 52,491
8.58 52,695
8.62 52,848
8.66 53,017
8.70 53,191
8.74 53,372
8.78 53,560
8.82 53,757
8.86 53,969
8.90 54,195
8.94 54,433
8.98 54,672
9.02 54,911
9.06 55,149
9.10 55,388
9.14 55,626
9.18 55,865
9.22 56,104
9.26 56,342
9.30 56,581
9.34 56,820
9.38 57,058
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Summary for Link DP-1: Design Point 1

Inflow Area = 9.298 ac, 52.67% Impervious,  Inflow Depth = 7.25"    for  100-YR, 24-HR Storm event
Inflow = 31.27 cfs @ 12.41 hrs,  Volume= 5.615 af
Primary = 31.27 cfs @ 12.41 hrs,  Volume= 5.615 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs

Link DP-1: Design Point 1
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Summary for Link DP-2: Design Point 2

Inflow Area = 4.644 ac, 34.72% Impervious,  Inflow Depth = 6.69"    for  100-YR, 24-HR Storm event
Inflow = 15.90 cfs @ 12.31 hrs,  Volume= 2.589 af
Primary = 15.90 cfs @ 12.31 hrs,  Volume= 2.589 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs

Link DP-2: Design Point 2
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APPENDIX G - DRAWINGS 

C-202.00: GRADING AND DRAINAGE PLAN 

C-204.00: EROSION AND SEDIMENT CONTROL PLAN – EXISTING CONDITIONS 

C-205.00: EROSION AND SEDIMENT CONTROL PLAN – PROPOSED CONDITIONS 

C-403.00: UTILITY DETAILS 

C-404.00: EROSION AND SEDIMENT CONTROL DETAILS 

G-4: EXISTING CONDITIONS DRAINAGE AREA MAP  

G-5: DEVELOPED CONDITIONS DRAINAGE AREA MAP 

G-6: WATER QUALITY DRAINAGE AREA MAP 
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NEW YORK STATE
DEPARTMENT OF ENVIRONMENTAL CONSERVATION

SPDES GENERAL PERMIT
FOR STORMWATER DISCHARGES

from

CONSTRUCTION ACTIVITY

Permit No. GP-O-IO-00 I

Issued Pursuant to Article 17, Titles 7.8 and Article 70
of the Environmental Conservation Law

Effective Date: January 29, 2010

William R. Adriance
Chief Pennit Administrator

Expiration Date: January 28, 2015

Address: NYS DEC
Div. Environmental Permits
625 Broadway, 4th Floor
Albany, N.Y. 12233-1750
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PREFACE 

 
 Pursuant to Section 402 of the Clean Water Act (“CWA”), stormwater discharges from  
certain construction activities are unlawful unless they are authorized by a National  
Pollutant Discharge Elimination System (“NPDES”) permit or by a state permit program. New  
York’s State Pollutant Discharge Elimination System (“SPDES”) is a NPDES-approved 
program with permits issued in accordance with the Environmental Conservation Law (“ECL”).  
 

This general permit (“permit”) is issued pursuant to Article 17, Titles 7, 8 and Article 70 
of the ECL. An owner or operator may obtain coverage under this permit by submitting a Notice 
of Intent ("NOI") to the Department. Copies of this permit and the NOI for New York are available 
by calling (518) 402-8109 or at any New York State Department of Environmental Conservation 
(“the Department”) regional office (see Appendix G).They are also available on the Department’s 
website at: 

http://www.dec.ny.gov/ 
 

An owner or operator of a construction activity that is eligible for coverage under this 
permit must obtain coverage prior to the commencement of construction activity. Activities that fit 
the definition of “construction activity”, as defined under 40 CFR 122.26(b)(14)(x), (15)(i), and 
(15)(ii), constitute construction of a point source and therefore, pursuant to Article 17-0505 of the 
ECL, the owner or operator must have coverage under a SPDES permit prior to commencing 
construction activity. They cannot wait until there is an actual discharge from the construction site 
to obtain permit coverage.  
 
*Note: The italicized words/phrases within this permit are defined in Appendix A.  

http://www.dec.ny.gov/
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Part I. PERMIT COVERAGE AND LIMITATIONS 
 

A. Permit Application - This permit authorizes stormwater discharges to surface waters 
of the State from the following construction activities identified within 40 CFR Parts 
122.26(b)(14)(x), 122.26(b)(15)(i) and 122.26(b)(15)(ii), provided all of the eligibility 
provisions of this permit are met: 

 
1. Construction activities involving soil disturbances of one (1) or more acres; 

including disturbances of less than one acre that are part of a larger common 
plan of development or sale that will ultimately disturb one or more acres of 
land; excluding routine maintenance activity that is performed to maintain the 
original line and grade, hydraulic capacity or original purpose of a facility;  

 
2. Construction activities involving soil disturbances of less than one (1) acre 

where the Department has determined that a SPDES permit is required for 
stormwater discharges based on the potential for contribution to a violation of a 
water quality standard or for significant contribution of pollutants to surface 
waters of the State. 

 
3. Construction activities located in the watershed(s) identified in Appendix D that 

involve soil disturbances between five thousand (5000) square feet and one (1) 
acre of land. 

 
  B. Maintaining Water Quality - It shall be a violation of this permit and the ECL for any 

discharge to either cause or contribute to a violation of water quality standards as 
contained in Parts 700 through 705 of Title 6 of the Official Compilation of Codes, Rules 
and Regulations of the State of New York, such as: 

 
1. There shall be no increase in turbidity that will cause a substantial visible 

contrast to natural conditions; 
 

2. There shall be no increase in suspended, colloidal or settleable solids that will 
cause deposition or impair the waters for their best usages; and 

 
3. There shall be no residue from oil and floating substances, nor visible oil film, 

nor globules of grease. 
 

C. Eligibility Under This General Permit   
1. This permit may authorize all discharges of stormwater from construction 

activity to surface waters of the State and groundwaters except for ineligible 
discharges identified under subparagraph D. of this Part. 

 
2. Except for non-stormwater discharges explicitly listed in the next paragraph, 

this permit only authorizes stormwater discharges from construction activities. 
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(Part I. C) 
3. Notwithstanding paragraphs C.1 and C.2 above, the following non-stormwater 

discharges may be authorized by this permit: discharges from fire fighting 
activities; fire hydrant flushings; waters to which cleansers or other components 
have not been added that are used to wash vehicles or control dust in accordance 
with the SWPPP, routine external building washdown which does not use 
detergents; pavement washwaters where spills or leaks of toxic or hazardous 
materials have not occurred (unless all spilled material has been removed) and 
where detergents are not used; air conditioning condensate; uncontaminated 
groundwater or spring water; uncontaminated discharges from construction site 
de-watering operations; and foundation or footing drains where flows are not 
contaminated with process materials such as solvents. For those entities 
required to obtain coverage under this permit, and who discharge as noted in 
this paragraph, and with the exception of flows from fire fighting activities, 
these discharges must be identified in the SWPPP.  Under all circumstances, the 
owner or operator must still comply with water quality standards in Part I.B. 

 
D. Activities Which Are Ineligible for Coverage Under This General Permit - All of 
the following are not authorized by this permit: 

 
1. Discharges after construction activities have been completed and the site has 

undergone final stabilization; 
 

2. Discharges that are mixed with sources of non-stormwater other than those 
expressly authorized under subsection C.3.  of this Part and identified in the 
SWPPP required by this permit; 

 
3. Discharges that are required to obtain an individual SPDES permit or another 

SPDES general permit pursuant to Part VII, subparagraph K of this permit; 
 

4. Discharges from construction activities that adversely affect a listed, or 
proposed to be listed, endangered or threatened species, or its critical habitat; 
  

5. Discharges which either cause or contribute to a violation of water quality 
standards adopted pursuant to the ECL and its accompanying regulations; 

 
6. Construction activities for residential, commercial and institutional projects 

that: 
 

a. are tributary to waters of the state classified as AA or AA-s; and 
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b. disturb one or more acres of land with no existing impervious cover and 

where the Soil Slope Phase is identified as an E or F on the USDA Soil 
Survey for the County in which the disturbance will occur.   
 

7. Construction activities for linear transportation projects and linear utility 
projects that: 

a. are tributary to waters of the state classified as AA or AA-s; and 
 

b. disturb two or more acres of land with no existing impervious cover and 
where the Soil Slope Phase is identified as an E or F on the USDA Soil 
Survey for the County in which the disturbance will occur.  

 
8. Construction activities that adversely affect a property that is listed or is eligible 

for listing on the State or National Register of Historic Places (Note:  includes 
Archeological sites), unless there are written agreements in place with the NYS 
Office of Parks, Recreation and Historic Preservation (OPRHP) or other 
governmental agencies to mitigate the effects, or there are local land use 
approvals evidencing the same.   

    
Part II.  OBTAINING PERMIT COVERAGE 
 

A. Notice of Intent (NOI) Submittal  
 
1. An owner or operator of a construction activity that is not subject to the 

requirements of a regulated, traditional land use control MS4 must first develop 
a SWPPP in accordance with all applicable requirements of this permit and then 
submit a completed NOI form to the address below in order to be authorized to 
discharge under this permit.  The NOI form shall be one which is associated 
with this permit, signed in accordance with Part VII.H. of this permit. 

 
NOTICE OF INTENT 
NYS DEC, Bureau of Water Permits 
625 Broadway, 4th Floor 
Albany, New York 12233-3505 

 
2. An owner or operator of a construction activity that is subject to the 

requirements of a regulated, traditional land use control MS4 must first develop 
a SWPPP in accordance with all applicable requirements of this permit and then 
have its SWPPP reviewed and accepted by the MS4 prior to submitting the NOI 
to the Department. The owner or operator shall have the “MS4 SWPPP 
Acceptance” form signed by the principal executive officer or ranking elected 
official from the regulated, traditional land use control MS4, or by a duly 
authorized representative of that person, and then submit that form along with 
the NOI to the address referenced under “Notice of Intent (NOI) Submittal”.  



8 
 

(Part II. A.2) 
 

   This requirement does not apply to an owner or operator that is obtaining 
permit coverage in accordance with the requirements in Part II.E. (Change of 
Owner or Operator).   
 

3. The owner or operator shall have the SWPPP preparer sign the “SWPPP 
Preparer Certification” statement on the NOI prior to submitting the form to the 
Department.  

 
4. As of the date the NOI is submitted to the Department, the owner or operator 

shall make the NOI and SWPPP available for review and copying in accordance 
with the requirements in Part VII.F. of this permit. 

 
B. Permit Authorization   

 
1. An owner or operator shall not commence construction activity until their 

authorization to discharge under this permit goes into effect. 
 
2. Authorization to discharge under this permit will be effective when the owner 

or operator has satisfied all of the following criteria: 
 
a. project review pursuant to the State Environmental Quality Review Act 

(SEQRA) have been satisfied, when SEQRA is applicable, 
 

b. where required, all necessary Department permits subject to the Uniform 
Procedures Act (UPA) (see 6 NYCRR Part 621) have been obtained, 
unless otherwise notified by the Department pursuant to 6 NYCRR 
621.3(a)(4). Owners or operators of construction activities that are 
required to obtain UPA permits must submit a preliminary SWPPP to 
the appropriate DEC Regional Office in Appendix F at the time all other 
necessary UPA permit applications are submitted. The preliminary 
SWPPP must include sufficient information to demonstrate that the 
construction activity qualifies for authorization under this permit,  

 
c. the final SWPPP has been prepared, and 

 
d. an NOI has been submitted to the Department in accordance with the 

requirements of this permit. 
 

3. An owner or operator that has satisfied the requirements of Part II.B.2 above 
will be authorized to discharge stormwater from their construction activity in 
accordance with the following schedule:  
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a. For construction activities that are not subject to the requirements of a 

regulated, traditional land use control MS4: 
 

i. Five (5) business days from the date the Department receives 
a complete NOI  for construction activities with a SWPPP 
that has been prepared in conformance with the technical 
standards referenced in Parts III.B.1, 2 and/or 3, or  

 
ii. Sixty (60) business days from the date the Department 

receives a complete NOI for construction activities with a 
SWPPP that has not been prepared in conformance with the 
technical standards referenced in Parts III.B.1, 2 or 3. 

 
b. For construction activities that are subject to the requirements of a 

regulated, traditional land use control MS4:  
 

i. Five (5) business days from the date the Department receives 
a complete NOI and signed “MS4 SWPPP Acceptance” 
form,  

    
4. The Department may suspend or deny an owner’s or operator’s coverage under 

this permit if the Department determines that the SWPPP does not meet the 
permit requirements. 

    
5. Coverage under this permit authorizes stormwater discharges from only those 

areas of disturbance that are identified in the NOI. If an owner or operator 
wishes to have stormwater discharges from future or additional areas of 
disturbance authorized, they must submit a new NOI that addresses that phase 
of the development, unless otherwise notified by the Department.   

    
C. General Requirements For Owners or Operators With Permit Coverage  

 
1. The owner or operator shall ensure that the provisions of the SWPPP are 

implemented from the commencement of construction activity until all areas of 
disturbance have achieved final stabilization and the Notice of Termination 
(NOT) has been submitted to the Department in accordance with Part V. of this 
permit. This includes any changes made to the SWPPP pursuant to Part III.A.4. 

     
2. The owner or operator shall maintain a copy of the General Permit (GP-0-10-

001), NOI, NOI Acknowledgment Letter, SWPPP, MS4 SWPPP Acceptance 
form and inspection reports at the construction site until all disturbed areas have 
achieved final stabilization and the NOT has been submitted to the Department.  
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The documents must be maintained in a secure location, such as a job trailer, 
on-site construction office, or mailbox with lock. The secure location must be 
accessible during normal business hours to an individual performing a 
compliance inspection.  

   
3. The owner or operator of a construction activity shall not disturb greater than 

five (5) acres of soil at any one time without prior written authorization from the 
Department or, in areas under the jurisdiction of a regulated, traditional land 
use control MS4, the MS4 (provided the MS4 is not the owner or operator of 
the construction activity). At a minimum, the owner or operator must comply 
with the following requirements in order to be authorized to disturb greater than 
five (5) acres of soil at any one time: 

 
a. The owner or operator shall have a qualified inspector conduct at least 

two (2) site inspections in accordance with Part IV.C. every seven (7) 
calendar days, for as long as greater than five (5) acres of soil remain 
disturbed. The two (2) inspections shall be separated by a minimum of 
two (2) full calendar days. 

 
b. In areas where soil disturbance activity has been temporarily or 

permanently ceased, temporary and/or permanent soil stabilization 
measures shall be installed and/or implemented within seven (7) days 
from the date the soil disturbance activity ceased. The soil stabilization 
measures selected shall be in conformance with the most current version 
of the technical standard, New York State Standards and Specifications 
for Erosion and Sediment Control. 

 
c. The owner or operator shall prepare a phasing plan that defines 

maximum disturbed area per phase and shows required cuts and fills.  
          

d. The owner or operator shall install any additional site specific practices 
needed to protect water quality. 

 
e. The owner or operator shall include the requirements above in their 

SWPPP. 
       

4. The Department may suspend or revoke an owner’s or operator’s coverage 
under this permit at any time if the Department determines that the SWPPP does 
not meet the permit requirements. 
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5. For construction activities that are subject to the requirements of a regulated, 

traditional land use control MS4, the owner or operator shall notify the MS4 in 
writing of any planned amendments or modifications to the post-construction 
stormwater management practice component of the SWPPP required by Part 
III.A. 4. and 5. of this permit. Unless otherwise notified by the MS4, the owner 
or operator shall have the SWPPP amendments or modifications reviewed and 
accepted by the MS4 prior to commencing construction of the post-construction 
stormwater management practice. 

 
D. Permit Coverage for Discharges Authorized Under GP-0-08-001 

 
1. Upon renewal of SPDES General Permit for Stormwater Discharges from 

Construction Activity (Permit No. GP-0-08-001), an owner or operator of 
construction activity with coverage under GP-0-08-001, as of the effective date 
of GP-0-10-001, shall be authorized to discharge in accordance with GP-0-10-
001 unless otherwise notified by the Department.  

 
E. Change of Owner or Operator  

 
1. When property ownership changes or when there is a change in operational 

control over the construction plans and specifications, the original owner or 
operator must notify the new owner or operator, in writing, of the requirement 
to obtain permit coverage by submitting a NOI with the Department. Once the 
new owner or operator obtains permit coverage, the original owner or operator 
shall then submit a completed NOT with the name and permit identification 
number of the new owner or operator to the Department at the address in Part 
II.A.1.. If the original owner or operator maintains ownership of a portion of 
the construction activity and will disturb soil, they must maintain their coverage 
under the permit. 
 
Permit coverage for the new owner or operator will be effective as of the date 
the Department receives a complete NOI, provided the original owner or 
operator was not subject to a sixty (60) business day authorization period that 
has not expired as of the date the Department receives the NOI from the new 
owner or operator. 

   
Part III. STORMWATER POLLUTION PREVENTION PLAN (SWPPP) 
 

A. General SWPPP Requirements  
 

1. The SWPPP shall be prepared prior to the submittal of the NOI. The NOI shall 
be submitted to the Department prior to the commencement of construction 
activity.  
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2. The SWPPP shall describe the erosion and sediment control practices and where 

required, post-construction stormwater management practices that will be used 
and/or constructed to reduce the pollutants in stormwater discharges and to 
assure compliance with the terms and conditions of this permit. In addition, the 
SWPPP shall identify potential sources of pollution which may reasonably be 
expected to affect the quality of stormwater discharges.  

 
3. All SWPPPs that require the post-construction stormwater management practice 

component shall be prepared by a qualified professional that is knowledgeable 
in the principles and practices of stormwater management and treatment. 
 

4. The owner or operator must keep the SWPPP current so that it at all times 
accurately documents the erosion and sediment controls practices that are being 
used or will be used during construction, and all post-construction stormwater 
management practices that will be constructed on the site. At a minimum, the 
owner or operator shall amend the SWPPP: 

 
a. whenever the current provisions prove to be ineffective in minimizing 

pollutants in stormwater discharges from the site;  
 

b. whenever there is a change in design, construction, or operation at the 
construction site that has or could have an effect on the discharge of 
pollutants; and 

  
c. to address issues or deficiencies identified during an inspection by the 

qualified inspector, the Department or other regulatory authority. 
 
5. The Department may notify the owner or operator at any time that the SWPPP 

does not meet one or more of the minimum requirements of this permit. The 
notification shall be in writing and identify the provisions of the SWPPP that 
require modification. Within fourteen (14) calendar days of such notification, or 
as otherwise indicated by the Department, the owner or operator shall make the 
required changes to the SWPPP and submit written notification to the 
Department that the changes have been made. If the owner or operator does not 
respond to the Department’s comments in the specified time frame, the 
Department may suspend the owner’s or operator’s coverage under this permit. 

 
6. Prior to the commencement of construction activity, the owner or operator must 

identify the contractor(s) and subcontractor(s) that will be responsible for 
installing, constructing, repairing, replacing, inspecting and maintaining the 
erosion and sediment control practices included in the SWPPP; and the 
contractor(s) and subcontractor(s) that will be responsible for constructing the 
post-construction stormwater management practices included in the SWPPP.  



13 
 

(Part III. A. 6) 
The owner or operator shall have each of the contractors and subcontractors 
identify at least one person from their company that will be responsible for 
implementation of the SWPPP. This person shall be known as the trained 
contractor. The owner or operator shall ensure that at least one trained 
contractor is on site on a daily basis when soil disturbance activities are being 
performed.  
 
The owner or operator shall have each of the contractors and subcontractors 
identified above sign a copy of the following certification statement below 
before they commence any construction activity: 

 
"I hereby certify that I understand and agree to comply with the terms and 
conditions of the SWPPP and agree to implement any corrective actions 
identified by the qualified inspector during a site inspection.  I also 
understand that the owner or operator must comply with the terms and 
conditions of the most current version of the New York State Pollutant 
Discharge Elimination System ("SPDES") general permit for stormwater 
discharges from construction activities and that it is unlawful for any person 
to cause or contribute to a violation of water quality standards. Furthermore, 
I understand that certifying false, incorrect or inaccurate information is a 
violation of the referenced permit and the laws of the State of New York and 
could subject me to criminal, civil and/or administrative proceedings. "  

 
In addition to providing the certification statement above, the certification page 
must also identify the specific elements of the SWPPP that each contractor and 
subcontractor will be responsible for and include the name and title of the person 
providing the signature; the name and title of the trained contractor responsible for 
SWPPP implementation; the name, address and telephone number of the 
contracting firm; the address (or other identifying description) of the site; and the 
date the certification statement is signed. The owner or operator shall attach the 
certification statement(s) to the copy of the SWPPP that is maintained at the 
construction site. If new or additional contractors are hired to implement measures 
identified in the SWPPP after construction has commenced, they must also sign the 
certification statement and provide the information listed above.  

       
7. For projects where the Department requests a copy of the SWPPP or inspection 

reports, the owner or operator shall submit the documents in both electronic 
(PDF only) and paper format within five (5) business days, unless otherwise 
notified by the Department.  

 
8. The SWPPP must include documentation supporting the determination of 

permit eligibility with regard to Part I.D.8. (Historic Places or Archeological 
Resource). At a minimum, the supporting documentation shall include the 
following: 
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a. Information on whether the stormwater discharge or construction 
activities would have an effect on a property (historic or archeological 
resource) that is listed or eligible for listing on the State or National 
Register of Historic Places; 

 
b. Results of historic resources screening determinations conducted. 

Information regarding the location of historic places listed, or eligible 
for listing, on the State or National Registers of Historic Places and 
areas of archeological sensitivity that may indicate the need for a survey 
can be obtained online by viewing the New York State Office of Parks, 
Recreation and Historic Places (OPRHP) online resources located on 
their web site at: http://nysparks.state.ny.us/shpo/online-tools/ (using The 
Geographic Information System for Archeology and National Register).  
OPRHP can also be contacted at: NYS OPRHP, State Historic 
Preservation Office, Peebles Island Resources Center, P.O. Box 189, 
Waterford, NY 12188-0189, phone: 518-237-8643;   

 
c. A description of measures necessary to avoid or minimize adverse 

impacts on places listed, or eligible for listing, on the State or National 
Register of Historic Places.  If the owner or operator fails to describe 
and implement such measures, the stormwater discharge is ineligible for 
coverage under this permit; and    

 
d. Where adverse effects may occur, any written agreements in place with 

OPRHP or other governmental agency to mitigate those effects, or local 
land use approvals evidencing the same.  

  
B. Required SWPPP Contents 

 
1. Erosion and sediment control component - All SWPPPs prepared pursuant to 

this  permit shall include erosion and sediment control practices designed in 
conformance with the most current version of the technical standard, New York 
State Standards and Specifications for Erosion and Sediment Control. Where 
erosion and sediment control practices are not designed in conformance with 
this technical standard, the owner or operator must demonstrate equivalence to 
the technical standard. At a minimum, the erosion and sediment control 
component of the SWPPP shall include the following: 

 
a. Background information about the scope of the project, including the 

location, type and size of project; 
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b. A site map/construction drawing(s) for the project, including a general 

location map. At a minimum, the site map shall show the total site area; 
all improvements; areas of disturbance; areas that will not be disturbed; 
existing vegetation; on-site and adjacent off-site surface water(s), 
wetlands and drainage patterns that could be affected by the construction 
activity; existing and final slopes; locations of different soil types with 
boundaries; material, waste, borrow or equipment storage areas located 
on adjacent properties; and location(s) of the stormwater discharge(s); 

 
c. A description of the soil(s) present at the site, including an identification 

of the Hydrologic Soil Group (HSG); 
 

d. A construction phasing plan and sequence of operations describing the 
intended order of construction activities, including clearing and 
grubbing, excavation and grading, utility and infrastructure installation 
and any other activity at the site that results in soil disturbance; 

 
e. A description of the minimum erosion and sediment control practices to 

be installed or implemented for each construction activity that will result 
in soil disturbance. Include a schedule that identifies the timing of initial 
placement or implementation of each erosion and sediment control 
practice and the minimum time frames that each practice should remain 
in place or be implemented;  

   
f. A temporary and permanent soil stabilization plan that meets the 

requirements of the most current version of the technical standard, New 
York State Standards and Specifications for Erosion and Sediment 
Control, for each stage of the project, including initial land clearing and 
grubbing to project completion and achievement of final stabilization; 

 
g. A site map/construction drawing(s) showing the specific location(s), 

size(s), and length(s) of each erosion and sediment control practice; 
 

h. The dimensions, material specifications, installation details, and 
operation and maintenance requirements for all erosion and sediment 
control practices. Include the location and sizing of any temporary 
sediment basins and structural practices that will be used to divert flows 
from exposed soils; 
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i. A maintenance inspection schedule for the contractor(s) identified in 

Part III.A.6., to ensure continuous and effective operation of the erosion 
and sediment control practices. The maintenance inspection schedule 
shall be in accordance with the requirements in the most current version 
of the technical standard, New York State Standards and Specifications 
for Erosion and Sediment Control;  

 
j. A description of the pollution prevention measures that will be used to 

control litter, construction chemicals and construction debris from 
becoming a pollutant source in the stormwater discharges; 

 
k. A description and location of any stormwater discharges associated with 

industrial activity other than construction at the site, including, but not 
limited to, stormwater discharges from asphalt plants and concrete 
plants located on the construction site; and 

 
l. Identification of any elements of the design that are not in conformance 

with the requirements in the most current version of the technical 
standard, New York State Standards and Specifications for Erosion and 
Sediment Control. Include the reason for the deviation or alternative 
design and provide information which demonstrates that the deviation or 
alternative design is equivalent to the technical standards.  

  
2. Post-construction stormwater management practice component - All 

construction projects identified in Table 2 of Appendix B as needing post-
construction stormwater management practices shall prepare a SWPPP that 
includes practices designed in conformance with the most current version of the 
technical standard, New York State Stormwater Management Design Manual 
(“Design Manual”). If the Design Manual is revised during the term of this 
permit, an owner or operator must begin using the revised version of the Design 
Manual to prepare their SWPPP six (6) months from the final revision date of 
the Design Manual. 
 
Where post-construction stormwater management practices are not designed in 
conformance with this technical standard, the owner or operator must 
demonstrate equivalence to the technical standard.  
 
At a minimum, the post-construction stormwater management practice 
component of the SWPPP shall include the following:  

  
a. Identification of all post-construction stormwater management practices 

to be constructed as part of the project; 
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b. A site map/construction drawing(s) showing the specific location and 
size of each post-construction stormwater management practice; 

 
c. The dimensions, material specifications and installation details for each 

post-construction stormwater management practice; 
 

d. Identification of any elements of the design that are not in conformance 
with the Design Manual. Include the reason for the deviation or 
alternative design and provide information which demonstrates that the 
deviation or alternative design is equivalent to the technical standards; 

  
e. A hydrologic and hydraulic analysis for all structural components of the 

stormwater management control system; 
  

f. A detailed summary (including calculations) of the sizing criteria that 
was used to design all post-construction stormwater management 
practices. At a minimum, the summary shall address the required design 
criteria from the applicable chapter of the Design Manual; including the 
identification of and justification for any deviations from the Design 
Manual, and identification of any design criteria that are not required 
based on the design criteria or waiver criteria included in the Design 
Manual; and   

  
g. An operations and maintenance plan that includes inspection and 

maintenance schedules and actions to ensure continuous and effective 
operation of each post-construction stormwater management practice. 
The plan shall identify the entity that will be responsible for the long 
term operation and maintenance of each practice.  

 
3. Enhanced Phosphorus Removal Standards - All construction projects identified 

in Table 2 of Appendix B that are located in the watersheds identified in 
Appendix C shall prepare a SWPPP that includes post-construction stormwater 
management practices designed in conformance with the Enhanced Phosphorus 
Removal Standards included in the Design Manual. At a minimum, the post-
construction stormwater management practice component of the SWPPP shall 
include items 2.a - 2.g. above. 
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C. Required SWPPP Components by Project Type - Unless otherwise notified by the 
Department, owners or operators of construction activities identified in Table 1 of 
Appendix B are required to prepare a SWPPP that only includes erosion and sediment 
control practices designed in conformance with Part III.B.1. Owners or operators of the 
construction activities identified in Table 2 of Appendix B shall prepare a SWPPP that also 
includes post-construction stormwater management practices designed in conformance 
with Part III.B.2 or 3.       

 
Part IV. INSPECTION AND MAINTENANCE REQUIREMENTS 
 

 A. General Construction Site Inspection and Maintenance Requirements 
 

1. The owner or operator must ensure that all erosion and sediment control 
practices and all post-construction stormwater management practices identified 
in the SWPPP are maintained in effective operating condition at all times. 

 
2. The terms of this permit shall not be construed to prohibit the State of New 

York from exercising any authority pursuant to the ECL, common law or 
federal law, or prohibit New York State from taking any measures, whether 
civil or criminal, to prevent violations of the laws of the State of New York, or 
protect the public health and safety and/or the environment. 

 
 

B. Owner or Operator Maintenance Inspection Requirements 
 

1. The owner or operator shall inspect, in accordance with the requirements in the 
most current version of the technical standard, New York State Standards and 
Specifications for Erosion and Sediment Control, the erosion and sediment 
controls identified in the SWPPP to ensure that they are being maintained in 
effective operating condition at all times.  

 
2. For construction sites where soil disturbance activities have been temporarily 

suspended (e.g. winter shutdown) and temporary stabilization measures have 
been applied to all disturbed areas, the owner or operator can stop conducting 
the maintenance inspections. The owner or operator shall begin conducting the 
maintenance inspections in accordance with Part IV.B.1. as soon as soil 
disturbance activities resume. 

 
3. For construction sites where soil disturbance activities have been shut down 

with partial project completion, the owner or operator can stop conducting the 
maintenance inspections if all areas disturbed as of the project shutdown date 
have achieved final stabilization and all post-construction stormwater 
management practices required for the completed portion of the project have 
been constructed in conformance with the SWPPP and are operational.  
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 C. Qualified Inspector Inspection Requirements - The owner or operator shall have a 
qualified inspector conduct site inspections in conformance with the following 
requirements: 
 
[Note: The trained contractor identified in Part III.A.6. cannot conduct the qualified 
inspector site inspections unless they meet the qualified inspector qualifications included in 
Appendix A. In order to perform these inspections, the trained contractor would have to be 
a: 

•  Licensed Professional Engineer,  
•  Certified Professional in Erosion and Sediment Control (CPESC),  
•  Registered Landscape Architect, or  
•  Someone working under the direct supervision of, and at the same company as, 
the licensed Professional Engineer or Registered Landscape Architect, provided 
they have received four (4) hours of Department endorsed training in proper erosion 
and sediment control principles from a Soil and Water Conservation District, or 
other Department endorsed entity].    
 
1. A qualified inspector shall conduct site inspections for all construction activities 

identified in Tables 1 and 2 of Appendix B, with the exception of:  
 

a. the construction of a single family residential subdivision with 25% or 
less impervious cover at total site build-out that involves a soil 
disturbance of one (1) or more acres of land but less than five (5) acres 
and is not located in one of the watersheds listed in Appendix C and not 
directly discharging to one of the 303(d) segments listed in Appendix E; 

 
b. the construction of a single family home that involves a soil disturbance 

of one (1) or more acres of land but less than five (5) acres and is not 
located in one of the watersheds listed in Appendix C and not directly 
discharging to one of the 303(d) segments listed in Appendix E; 

 
c. construction on agricultural property that involves a soil disturbance of 

one (1) or more acres of land but less than five (5) acres; and  
 

d. construction activities located in the watersheds identified in Appendix 
D that involve soil disturbances between five thousand (5000) square 
feet and one (1) acre of land. 

 
2. Unless otherwise notified by the Department, the qualified inspector shall 

conduct site inspections in accordance with the following timetable: 
 

a. For construction sites where soil disturbance activities are on-going, the 
qualified inspector shall conduct a site inspection at least once every 
seven (7) calendar days. 
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b. For construction sites where soil disturbance activities are on-going and 

the owner or operator has received authorization in accordance with 
Part II.C.3 to disturb greater than five (5) acres of soil at any one time, 
the qualified inspector shall conduct at least two (2) site inspections 
every seven (7) calendar days. The two (2) inspections shall be separated 
by a minimum of two (2) full calendar days. 

  
c. For construction sites where soil disturbance activities have been 

temporarily suspended (e.g. winter shutdown) and temporary 
stabilization measures have been applied to all disturbed areas, the 
qualified inspector shall conduct a site inspection at least once every 
thirty (30) calendar days. The owner or operator shall notify the 
Regional Office stormwater contact person (see contact information in 
Appendix F) or, in areas under the jurisdiction of a regulated, traditional 
land use control MS4, the MS4 (provided the MS4 is not the owner or 
operator of the construction activity) in writing prior to reducing the 
frequency of inspections.  

 
d. For construction sites where soil disturbance activities have been shut 

down with partial project completion, the qualified inspector can stop 
conducting inspections if all areas disturbed as of the project shutdown 
date have achieved final stabilization and all post-construction 
stormwater management practices required for the completed portion of 
the project have been constructed in conformance with the SWPPP and 
are operational. The owner or operator shall notify the Regional Office 
stormwater contact person (see contact information in Appendix F) or, 
in areas under the jurisdiction of a regulated, traditional land use 
control MS4, the MS4 (provided the MS4 is not the owner or operator 
of the construction activity). in writing prior to the shutdown. If soil 
disturbance activities are not resumed within 2 years from the date of 
shutdown, the owner or operator shall have the qualified inspector 
perform a final inspection and certify that all disturbed areas have 
achieved final stabilization, and all temporary, structural erosion and 
sediment control measures have been removed; and that all post-
construction stormwater management practices have been constructed in 
conformance with the SWPPP by signing the “Final Stabilization” and 
“Post-Construction Stormwater Management Practice” certification 
statements on the NOT. The owner or operator shall then submit the 
completed NOT form to the address in Part II.A.1..  
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3. At a minimum, the qualified inspector shall inspect all erosion and sediment 

control practices to ensure integrity and effectiveness, all post-construction 
stormwater management practices under construction to ensure that they are 
constructed in conformance with the SWPPP, all areas of disturbance that have 
not achieved final stabilization, all points of discharge to natural surface 
waterbodies located within, or immediately adjacent to, the property boundaries 
of  the construction site, and all points of discharge from the construction site.   

 
4. The qualified inspector shall prepare an inspection report subsequent to each 

and every inspection. At a minimum, the inspection report shall include and/or 
address the following:   

 
a. Date and time of inspection; 

 
b. Name and title of person(s) performing inspection; 

 
c. A description of the weather and soil conditions (e.g. dry, wet, saturated) 

at the time of the inspection; 
 

d. A description of the condition of the runoff at all points of discharge 
from the construction site. This shall include identification of any 
discharges of sediment from the construction site. Include discharges 
from conveyance systems (i.e. pipes, culverts, ditches, etc.) and overland 
flow; 

 
e. A description of the condition of all natural surface waterbodies located 

within, or immediately adjacent to, the property boundaries of the 
construction site which receive runoff from disturbed areas. This shall 
include identification of any discharges of sediment to the surface 
waterbody; 

 
f. Identification of all erosion and sediment control practices that need 

repair or maintenance; 
 

g. Identification of all erosion and sediment control practices that were not 
installed properly or are not functioning as designed and need to be 
reinstalled or replaced; 

 
h. Description and sketch of areas that are disturbed at the time of the 

inspection and areas that have been stabilized (temporary and/or final) 
since the last inspection;   
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i. Current phase of construction of all post-construction stormwater 
management practices and identification of all construction that is not in 
conformance with the SWPPP and technical standards;  

 
j. Corrective action(s) that must be taken to install, repair, replace or 

maintain erosion and sediment control practices; and to correct 
deficiencies identified with the construction of the post-construction 
stormwater management practice(s); and 

 
k. Digital photographs, with date stamp, that clearly show the condition of 

all practices that have been identified as needing corrective actions. The 
qualified inspector shall attach paper color copies of the digital 
photographs to the inspection report being maintained onsite within 
seven (7) calendar days of the date of the inspection. The qualified 
inspector shall also take digital photographs, with date stamp, that 
clearly show the condition of the practice(s) after the corrective action 
has been completed. The qualified inspector shall attach paper color 
copies of the digital photographs to the inspection report that documents 
the completion of the corrective action work within seven (7) calendar 
days of that inspection. 

 
5. Within one business day of the completion of an inspection, the qualified 

inspector shall notify the owner or operator and appropriate contractor or 
subcontractor identified in Part III.A.6. of any corrective actions that need to be 
taken. The contractor or subcontractor shall begin implementing the corrective 
actions within one business day of this notification and shall complete the 
corrective actions in a reasonable time frame.  

 
6. All inspection reports shall be signed by the qualified inspector. Pursuant to 

Part II.C.2., the inspection reports shall be maintained on site with the SWPPP.  
 

Part V. TERMINATION OF PERMIT COVERAGE 
 
A. Termination of Permit Coverage  

 
1. An owner or operator that is eligible to terminate coverage under this permit 

must submit a completed NOT form to the address in Part II.A.1. The NOT 
form shall be one which is associated with this general permit, signed in 
accordance with Part VII.H. 

 
2. An owner or operator may terminate coverage when one or more the following 

conditions have been met: 
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a. Total project completion - All construction activity identified in the 

SWPPP has been completed; and all areas of disturbance have achieved 
final stabilization; and all temporary, structural erosion and sediment 
control measures have been removed; and all post-construction 
stormwater management practices have been constructed in 
conformance with the SWPPP and are operational; 

 
b. Planned shutdown with partial project completion - All soil disturbance 

activities have ceased; and all areas disturbed as of the project shutdown 
date have achieved final stabilization; and all temporary, structural 
erosion and sediment control measures have been removed; and all post-
construction stormwater management practices required for the 
completed portion of the project have been constructed in conformance 
with the SWPPP and are operational; 

 
c. A new owner or operator has obtained coverage under this permit in 

accordance with Part II.E. 
 

3. For construction activities meeting subdivision 2a. or 2b. of this Part, the owner 
or operator shall have the qualified inspector perform a final site inspection 
prior to submitting the NOT. The qualified inspector shall, by signing the “Final 
Stabilization” and “Post-Construction Stormwater Management Practice” 
certification statements on the NOT, certify that all disturbed areas have 
achieved final stabilization; and all temporary, structural erosion and sediment 
control measures have been removed; and that all post-construction stormwater 
management practices have been constructed in conformance with the SWPPP.  

 
4. For construction activities that are subject to the requirements of a regulated, 

traditional land use control MS4 and meet subdivision 2a. or 2b. of this Part, 
the owner or operator shall also have the MS4 sign the “MS4 Acceptance” 
statement on the NOT. The owner or operator shall have the principal executive 
officer, ranking elected official, or duly authorized representative from the 
regulated, traditional land use control MS4, sign the “MS4 Acceptance” 
statement. The MS4 official, by signing this statement, has determined that it is 
acceptable for the owner or operator to submit the NOT in accordance with the 
requirements of this Part. The MS4 can make this determination by performing 
a final site inspection themselves or by accepting the qualified inspector’s final 
site inspection certification(s) required in Part V.3. 

 
5. For construction activities that require post-construction stormwater 

management practices and meet subdivision 2a. of this Part, the owner or 
operator must, prior to submitting the NOT, ensure one of the following: 
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a. the post-construction stormwater management practice(s) and any right-

of-way(s) needed to maintain such practice(s) have been deeded to the 
municipality in which the practice(s) is located, 

  
b. an executed maintenance agreement is in place with the municipality 

that will maintain the post-construction stormwater management 
practice(s), 

 
c. for post-construction stormwater management practices that are 

privately owned, the owner or operator has modified their deed of 
record to include a deed covenant that requires operation and 
maintenance of the practice(s) in accordance with the operation and 
maintenance plan,  

 
d. for post-construction stormwater management practices that are owned 

by a public or private institution (e.g. school, college, university), or 
government agency or authority, the owner or operator has policy and 
procedures in place that ensures operation and maintenance of the 
practices in accordance with the operation and maintenance plan. 

 
Part VI. REPORTING AND RETENTION OF RECORDS  
 

A. Record Retention - The owner or operator shall retain a copy of the NOI, NOI 
Acknowledgment Letter, SWPPP, MS4 SWPPP Acceptance form and any inspection 
reports that were prepared in conjunction with this permit for a period of at least five (5) 
years from the date that the site achieves final stabilization. This period may be extended 
by the Department, in its sole discretion, at any time upon written notification.  

 
B. Addresses - With the exception of the NOI, NOT, and MS4 SWPPP Acceptance form 
(which must be submitted to the address referenced in Part II.A.1), all written 
correspondence requested by the Department, including individual permit applications, 
shall be sent to the address of the appropriate Department Regional Office listed in 
Appendix F. 

 
Part VII.  STANDARD PERMIT CONDITIONS 
 

A. Duty to Comply - The owner or operator must comply with all conditions of this 
permit.  All contractors and subcontractors associated with the project must comply with 
the terms of the SWPPP. Any non-compliance with this permit constitutes a violation of 
the Clean Water Act (CWA) and the ECL and is grounds for an enforcement action against 
the owner or operator and/or the contractor/subcontractor; permit revocation, suspension 
or modification; or denial of a permit renewal application. Upon a finding of significant 
non-compliance with this permit or the applicable SWPPP, the Department may order an 
immediate stop to all construction activity at the site until the non-compliance is remedied. 
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 The stop work order shall be in writing, shall describe the non-compliance in detail, and 
shall be sent to the owner or operator. 

 
B. Continuation of the Expired General Permit - This permit expires five (5) 
years from the effective date. However, coverage may be obtained under the expired 
general permit, which will continue in force and effect, until a new general permit is issued. 
Unless otherwise notified by the Department in writing, an owner or operator seeking 
authorization under the new general permit must submit a new NOI in accordance with the 
terms of such new general permit. 
  

 C. Enforcement - Failure of the owner or operator, its contractors, subcontractors, agents 
and/or assigns to strictly adhere to any of the permit requirements contained herein shall 
constitute a violation of this permit. There are substantial criminal, civil, and administrative 
penalties associated with violating the provisions of this permit.  Fines of up to $37,500 per 
day for each violation and imprisonment for up to fifteen (15) years may be assessed 
depending upon the nature and degree of the offense. 
  
D. Need to Halt or Reduce Activity Not a Defense - It shall not be a defense for an owner 
or operator in an enforcement action that it would have been necessary to halt or reduce 
the construction activity in order to maintain compliance with the conditions of this permit. 
 
E. Duty to Mitigate - The owner or operator and its contractors and subcontractors shall 
take all reasonable steps to minimize or prevent any discharge in violation of this permit 
which has a reasonable likelihood of adversely affecting human health or the environment. 
 
F. Duty to Provide Information - The owner or operator shall make available to the 
Department for review and copying or furnish to the Department within five (5) business 
days of receipt of a Department request for such information, any information requested for 
the purpose of determining compliance with this permit. This can include, but is not limited 
to, the NOI, NOI Acknowledgment Letter, SWPPP, MS4 SWPPP Acceptance form, 
executed maintenance agreement, and inspection reports. Failure to provide information 
requested by the Department within the request timeframe shall be a violation of this 
permit. 
 
The NOI, SWPPP and inspection reports required by this permit are public documents that 
the owner or operator must make available for review and copying by any person within 
five (5) business days of the owner or operator receiving a written request by any such 
person to review the NOI, SWPPP or inspection reports. Copying of documents will be 
done at the requester’s expense. 
 
G. Other Information - When the owner or operator becomes aware that they failed to 
submit any relevant facts, or submitted incorrect information in the NOI or in any other 
report, or have made substantive revisions to the SWPPP (e.g. the scope of the project 
changes significantly, the type of post-construction stormwater management practice(s)  
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changes, there is a reduction in the sizing of the post-construction stormwater management 
practice, or there is an increase in the disturbance area or impervious area), which were not 
reflected in the original NOI submitted to the Department, they shall promptly submit such 
facts or information to the Department. Failure of the owner or operator to correct or 
supplement any relevant facts within five (5) business days of becoming aware of the 
deficiency shall constitute a violation of this permit. 
 
H. Signatory Requirements 
 

1. All NOIs and NOTs shall be signed as follows: 
 

a. For a corporation these forms shall be signed by a responsible corporate 
officer. For the purpose of this section, a responsible corporate officer 
means: 

   
i. a president, secretary, treasurer, or vice-president of the 

corporation in charge of a principal business function, or any 
other person who performs similar policy or decision-making 
functions for the corporation; or  
 

ii. the manager of one or more manufacturing, production or 
operating facilities, provided the manager is authorized to make 
management decisions which govern the operation of the 
regulated facility including having the explicit or implicit duty of 
making major capital investment recommendations, and 
initiating and directing other comprehensive measures to assure 
long term environmental compliance with environmental laws 
and regulations; the manager can ensure that the necessary 
systems are established or actions taken to gather complete and 
accurate information for permit application requirements; and 
where authority to sign documents has been assigned or 
delegated to the manager in accordance with corporate 
procedures; 

 
b. For a partnership or sole proprietorship these forms shall be signed by a 

general partner or the proprietor, respectively; or  
 

c. For a municipality, State, Federal, or other public agency these forms 
shall be signed by either a principal executive officer or ranking elected 
official. For purposes of this section, a principal executive officer of a 
Federal agency includes: 

 
i. the chief executive officer of the agency, or 
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ii. a senior executive officer having responsibility for the overall 

operations of a principal geographic unit of the agency (e.g., 
Regional Administrators of EPA). 

 
2. The SWPPP and other information requested by the Department shall be signed 

by a person described in Part VII.H.1. or by a duly authorized representative of 
that person. A person is a duly authorized representative only if: 

 
a. The authorization is made in writing by a person described in Part 

VII.H.1.; 
 

b. The authorization specifies either an individual or a position having 
responsibility for the overall operation of the regulated facility or 
activity, such as the position of plant manager, operator of a well or a 
well field, superintendent, position of equivalent responsibility, or an 
individual or position having overall responsibility for environmental 
matters for the company. (A duly authorized representative may thus be 
either a named individual or any individual occupying a named position) 
and, 

 
c. The written authorization shall include the name, title and signature of 

the authorized representative and be attached to the SWPPP.  
 

3. All inspection reports shall be signed by the qualified inspector that performs 
the inspection. 

 
4. The MS4 SWPPP Acceptance form shall be signed by  the principal executive 

officer or ranking elected official from the regulated, traditional land use 
control MS4, or by a duly authorized representative of that person.  
 
It shall constitute a permit violation if an incorrect and/or improper signatory 
authorizes any required forms, SWPPP and/or inspection reports.   

 
I. Property Rights - The issuance of this permit does not convey any property rights of 
any sort, nor any exclusive privileges, nor does it authorize any injury to private property 
nor any invasion of personal rights, nor any infringement of Federal, State or local laws or 
regulations. Owners or operators must obtain any applicable conveyances, easements, 
licenses and/or access to real property prior to commencing construction activity. 
  
J. Severability - The provisions of this permit are severable, and if any provision of this 
permit, or the application of any provision of this permit to any circumstance, is held 
invalid, the application of such provision to other circumstances, and the remainder of this 
permit shall not be affected thereby. 
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K. Denial of Coverage Under This Permit 
 

1. At its sole discretion, the Department may require any owner or operator 
authorized by this permit to apply for and/or obtain either an individual SPDES 
permit or another SPDES general permit. When the Department requires any 
discharger authorized by a general permit to apply for an individual SPDES 
permit, it shall notify the discharger in writing that a permit application is 
required. This notice shall include a brief statement of the reasons for this 
decision, an application form, a statement setting a time frame for the owner or 
operator to file the application for an individual SPDES permit, and a deadline, 
not sooner than 180 days from owner or operator receipt of the notification 
letter, whereby the authorization to discharge under this general permit shall be 
terminated. Applications must be submitted to the appropriate Regional Office. 
The Department may grant additional time upon demonstration, to the 
satisfaction of the Regional Water Engineer, that additional time to apply for an 
alternative authorization is necessary or where the Department has not provided 
a permit determination in accordance with Part 621 of this Title. 

 
2. Any owner or operator authorized by this permit may request to be excluded 

from the coverage under this permit by applying for an individual permit or 
another general permit. In such cases, the owner or operator shall submit an 
individual application or an alternative general permit application in accordance 
with the requirements of this general permit, 40 CFR 122.26(c)(1)(ii) and 6 
NYCRR Part 621, with reasons supporting the request, to the Department at the 
address for the appropriate Department Office (see addresses in Appendix 
F).The request may be granted by issuance of an individual permit or another 
general permit at the discretion of the Department.  

 
3. When an individual SPDES permit is issued to a discharger authorized to 

discharge under a general SPDES permit for the same discharge(s), the general 
permit authorization for outfalls authorized under the individual SPDES permit 
is automatically terminated on the effective date of the individual permit unless 
termination is earlier in accordance with 6 NYCRR Part 750. 

            
L. Proper Operation and Maintenance - The owner or operator shall at all times 
properly operate and maintain all facilities and systems of treatment and control (and 
related appurtenances) which are installed or used by the owner or operator to achieve 
compliance with the conditions of this permit and with the requirements of the SWPPP. 
 
M. Inspection and Entry - The owner or operator shall allow the Department or an 
authorized representative of EPA, the State, or, in the case of a construction site which 
discharges through an MS4, an authorized representative of the MS4 receiving the 
discharge, upon the presentation of credentials and other documents as may be required by 
law, to: 
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1. Enter upon the owner’s or operator's premises where a regulated facility or 

activity is located or conducted or where records must be kept under the 
conditions of this permit;  

 
2. Have access to and copy at reasonable times, any records that must be kept 

under the conditions of this permit; and 
 

3. Inspect at reasonable times any facilities or equipment (including monitoring 
and control equipment). 

 
N. Permit Actions - At the Department’s sole discretion, this permit may, at any time, be 
modified, suspended, revoked, or renewed. The filing of a request by the owner or operator 
for a permit modification, revocation and reissuance, termination, a notification of planned 
changes or anticipated noncompliance does not limit, diminish and/or stay compliance with 
any terms of this permit. 
 
O. Definitions - Definitions of key terms are included in Appendix A of this permit. 
 
P. Re-Opener Clause  
 

1. If there is evidence indicating potential or realized impacts on water quality due 
to any stormwater discharge associated with construction activity covered by 
this permit, the owner or operator of such discharge may be required to obtain 
an individual permit or alternative general permit in accordance with Part 
VII.K. of this permit or the permit may be modified to include different 
limitations and/or requirements. 

 
2. Permit modification, suspension or revocation will be conducted in accordance 

with 6 NYCRR Part 621, 6 NYCRR 750-1.18, and 6 NYCRR 750-1.20.  
 

Q. Penalties for Falsification of Forms and Reports – Article 17 of the ECL provides for 
a civil penalty of $37,500 per day per violation of this permit. Articles 175 and 210 of the 
New York State Penal Law provide for a criminal penalty of a fine and/or imprisonment 
for falsifying forms and reports required by this permit. 
 
R. Other Permits – Nothing in this permit relieves the owner or operator from a 
requirement to obtain any other permits required by law.   
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APPENDIX A 

 
Definitions 
 
Alter Hydrology from Pre to Post-Development Conditions - means the post-development peak 
flow rate(s) has increased by more than 5% of the pre-developed condition for the design storm of 
interest (e.g. 10 yr and 100 yr).  
 
Combined Sewer - means a sewer that is designed to collect and convey both “sewage” and 
“stormwater”. 
 
Commence (Commencement of) Construction Activities - means the initial disturbance of soils 
associated with clearing, grading or excavation activities; or other construction related activities 
that disturb or expose soils such as demolition, stockpiling of fill material, and the initial 
installation of erosion and sediment control practices required in the SWPPP. See definition for 
“Construction Activity(ies)” also. 
 
Construction Activity(ies) - means any clearing, grading, excavation, filling, demolition or 
stockpiling activities that result in soil disturbance. Clearing activities can include, but are not 
limited to, logging equipment operation, the cutting and skidding of trees, stump removal and/or 
brush root removal. Construction activity does not include routine maintenance that is performed 
to maintain the original line and grade, hydraulic capacity, or original purpose of a facility. 
 
Direct Discharge (to a specific surface waterbody) - means that runoff flows from a construction 
site by overland flow and the first point of discharge is the specific surface waterbody, or runoff 
flows from a construction site to a separate storm sewer system and the first point of discharge 
from the separate storm sewer system is the specific surface waterbody. 
 
Discharge(s) - means any addition of any pollutant to waters of the State through an outlet or point 
source. 
 
Environmental Conservation Law (ECL) - means chapter 43-B of the Consolidated Laws of the 
State of New York, entitled the Environmental Conservation Law. 
 
Final Stabilization - means that all soil disturbance activities have ceased and a uniform, 
perennial vegetative cover with a density of eighty (80) percent over the entire pervious surface 
has been established; or other equivalent stabilization measures, such as permanent landscape 
mulches, rock rip-rap or washed/crushed stone have been applied on all disturbed areas that are not 
covered by permanent structures, concrete or pavement. 
 
General SPDES permit - means a SPDES permit issued pursuant to 6 NYCRR Part 750-1.21 
authorizing a category of discharges. 
 
 
Groundwater - means waters in the saturated zone. The saturated zone is a subsurface zone in 



31 
 

which all the interstices are filled with water under pressure greater than that of the atmosphere. 
Although the zone may contain gas-filled interstices or interstices filled with fluids other than 
water, it is still considered saturated.  
 
Impervious Area (Cover) - means all impermeable surfaces that cannot effectively infiltrate 
rainfall. This includes paved, concrete and gravel surfaces (i.e. parking lots, driveways, roads, 
runways and sidewalks); building rooftops and miscellaneous impermeable structures such as 
patios, pools, and sheds. 
 
Larger Common Plan of Development or Sale - means a contiguous area where multiple 
separate and distinct construction activities are occurring, or will occur, under one plan. The term 
“plan” in “larger common plan of development or sale” is broadly defined as any announcement or 
piece of documentation (including a sign, public notice or hearing, marketing plan, advertisement, 
drawing, permit application, State Environmental Quality Review Act (SEQRA) application, 
zoning request, computer design, etc.) or physical demarcation (including boundary signs, lot 
stakes, surveyor markings, etc.) indicating that construction activities may occur on a specific plot. 
 
For discrete construction projects that are located within a larger common plan of development or 
sale that are at least 1/4 mile apart, each project can be treated as a separate plan of development or 
sale provided any interconnecting road, pipeline or utility project that is part of the same “common 
plan” is not concurrently being disturbed. 
 
Municipal Separate Storm Sewer (MS4) - a conveyance or system of conveyances (including 
roads with drainage systems, municipal streets, catch basins, curbs, gutters, ditches, man-made 
channels, or storm drains): 

i. Owned or operated by a State, city, town, borough, county, parish, district, association, 
or other public body (created by or pursuant to State law) having jurisdiction over 
disposal of sewage, industrial wastes, stormwater, or other wastes, including special 
districts under State law such as a sewer district, flood control district or drainage 
district, or similar entity, or an Indian tribe or an authorized Indian tribal organization, 
or a designated and approved management agency under section 208 of the CWA that 
discharges to surface waters of the  State; 

ii. Designed or used for collecting or conveying stormwater; 
iii. Which is not a combined sewer; and 
iv. Which is not part of a Publicly Owned Treatment Works (POTW) as defined at 40 CFR 

122.2. 
 
National Pollutant Discharge Elimination System (NPDES) - means the national system for the 
issuance of wastewater and stormwater permits under the Federal Water Pollution Control Act 
(Clean Water Act). 
 
NOI Acknowledgment Letter - means the letter that the Department sends to an owner or 
operator to acknowledge the Department’s receipt and acceptance of a complete Notice of Intent. 
This letter documents the owner’s or operator’s authorization to discharge in accordance with the 
general permit for stormwater discharges from construction activity.  
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Owner or Operator - means the person, persons or legal entity which owns or leases the property 
on which the construction activity is occurring; and/or an entity that has operational control over 
the construction plans and specifications, including the ability to make modifications to the plans 
and specifications.  
 
Pollutant - means dredged spoil, filter backwash, solid waste, incinerator residue, sewage, 
garbage, sewage sludge, munitions, chemical wastes, biological materials, radioactive materials, 
heat, wrecked or discarded equipment, rock, sand and industrial, municipal, agricultural waste and 
ballast discharged into water; which may cause or might reasonably be expected to cause pollution 
of the waters of the state in contravention of the standards or guidance values adopted as provided 
in Parts 700 et seq of this Title. 
 
Qualified Inspector - means a person that is knowledgeable in the principles and practices of 
erosion and sediment control, such as a licensed Professional Engineer, Certified Professional in 
Erosion and Sediment Control (CPESC), Registered Landscape Architect, or other Department 
endorsed individual(s).  
 
It can also mean someone working under the direct supervision of, and at the same company as, 
the licensed Professional Engineer or Registered Landscape Architect, provided that person has 
training in the principles and practices of erosion and sediment control. Training in the principles 
and practices of erosion and sediment control means that the individual working under the direct 
supervision of the licensed Professional Engineer or Registered Landscape Architect has received 
four (4) hours of Department endorsed training in proper erosion and sediment control principles 
from a Soil and Water Conservation District, or other Department endorsed entity. After receiving 
the initial training, the individual working under the direct supervision of the licensed Professional 
Engineer or Registered Landscape Architect shall receive four (4) hours of training every three (3) 
years.  
 
It can also mean a person that meets the Qualified Professional qualifications in addition to the 
Qualified Inspector qualifications.  
 
Note: Inspections of any post-construction stormwater management practices that include 
structural components, such as a dam for an impoundment, shall be performed by a licensed 
Professional Engineer. 
 
Qualified Professional - means a person that is knowledgeable in the principles and practices of 
stormwater management and treatment, such as a licensed Professional Engineer, Registered 
Landscape Architect or other Department endorsed individual(s). Individuals preparing SWPPPs 
that require the post-construction stormwater management practice component must have an 
understanding of the principles of hydrology, water quality management practice design, water 
quantity control design, and, in many cases, the principles of hydraulics in order to prepare a 
SWPPP that conforms to the Department’s technical standard. All components of the SWPPP that 
involve the practice of engineering, as defined by the NYS Education Law (see Article 145), shall 
be prepared by, or under the direct supervision of, a professional engineer licensed to practice in 
the State of New York. 
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Regulated, Traditional Land Use Control MS4 - means a city, town or village with land use 
control authority that is required to gain coverage under  New York State DEC’s SPDES General 
Permit For Stormwater Discharges from Municipal Separate Stormwater Sewer Systems (MS4s).  
 
Routine Maintenance Activity - means construction activity that is performed to maintain the 
original line and grade, hydraulic capacity, or original purpose of a facility, including, but not 
limited to: 

• Re-grading of gravel roads or parking lots,  
• Stream bank restoration projects (does not include the placement of spoil material), 
• Cleaning and shaping of existing roadside ditches and culverts that maintains the 
approximate original line and grade, and hydraulic capacity of the ditch, 
• Cleaning and shaping of existing roadside ditches that does not maintain the 
approximate original grade, hydraulic capacity and purpose of the ditch if the changes to 
the line and grade, hydraulic capacity or purpose of the ditch are installed to improve 
water quality and quantity controls (e.g. installing grass lined ditch), 
• Placement of aggregate shoulder backing that makes the transition between the road 
shoulder and the ditch or embankment, 
• Full depth milling and filling of existing asphalt pavements, replacement of 
concrete pavement slabs, and similar work that does not expose soil or disturb the bottom 
six (6) inches of subbase material, 
• Long-term use of equipment storage areas at or near highway maintenance 
facilities, 
• Removal of sediment from the edge of the highway to restore a previously existing 
sheet-flow drainage connection from the highway surface to the highway ditch or 
embankment, 
• Existing use of Canal Corp owned upland disposal sites for the canal, and 
• Replacement of curbs, gutters, sidewalks and guide rail posts.  

 
State Pollutant Discharge Elimination System (SPDES) - means the system established 
pursuant to Article 17 of the ECL and 6 NYCRR Part 750 for issuance of permits authorizing 
discharges to the waters of the state. 
 
Surface Waters of the State - shall be construed to include lakes, bays, sounds, ponds, 
impounding reservoirs, springs, rivers, streams, creeks, estuaries, marshes, inlets, canals, the 
Atlantic ocean within the territorial seas of the state of New York and all other bodies of surface 
water, natural or artificial, inland or coastal, fresh or salt, public or private (except those private 
waters that do not combine or effect a junction with natural surface or underground waters), which 
are wholly or partially within or bordering the state or within its jurisdiction. Waters of the state 
are further defined in 6 NYCRR Parts 800 to 941. 
 
Temporary Stabilization - means that exposed soil has been covered with material(s) as set forth 
in the technical standard, New York Standards and Specifications for Erosion and Sediment 
Control, to prevent the exposed soil from eroding. The materials can include, but are not limited to, 
mulch, seed and mulch, and erosion control mats (e.g. jute twisted yarn, excelsior wood fiber 
mats). 
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Total Maximum Daily Loads (TMDLs) - A TMDL is the sum of the allowable loads of a single 
pollutant from all contributing point and nonpoint sources. It is a calculation of the maximum 
amount of a pollutant that a waterbody can receive on a daily basis and still meet water quality 
standards, and an allocation of that amount to the pollutant's sources. A TMDL stipulates 
wasteload allocations (WLAs) for point source discharges, load allocations (LAs) for nonpoint 
sources, and a margin of safety (MOS). 
 
Trained Contractor - means an employee from the contracting (construction) company, identified 
in Part III.A.6., that has received four (4) hours of Department endorsed training in proper erosion 
and sediment control principles from a Soil and Water Conservation District, or other Department 
endorsed entity. After receiving the initial training, the trained contractor shall receive four (4) 
hours of training every three (3) years. 
 
It can also mean an employee from the contracting (construction) company, identified in Part 
III.A.6., that meets the qualified inspector qualifications (e.g. licensed Professional Engineer, 
Certified Professional in Erosion and Sediment Control (CPESC), Registered Landscape Architect, 
or someone working under the direct supervision of, and at the same company as, the licensed 
Professional Engineer or Registered Landscape Architect, provided they have received four (4) 
hours of Department endorsed training in proper erosion and sediment control principles from a 
Soil and Water Conservation District, or other Department endorsed entity).     
 
The trained contractor will be responsible for the day to day implementation of the SWPPP. 
 
Uniform Procedures Act (UPA) Permit - means a permit required under 6 NYCRR Part 621 of 
the Environmental Conservation Law (ECL), Article 70. 
 
Water Quality Standard - means such measures of purity or quality for any waters in relation to 
their reasonable and necessary use as promulgated in 6 NYCRR Part 700 et seq. 
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APPENDIX B 
 

Required SWPPP Components by Project Type 
 

Table 1 
CONSTRUCTION ACTIVITIES THAT REQUIRE THE PREPARATION OF A SWPPP  

THAT ONLY INCLUDES EROSION AND SEDIMENT CONTROLS  

The following construction activities that involve soil disturbances of one (1) or more acres of land, but less 
than five (5) acres: 

 
• Single family home not located in one of the watersheds listed in Appendix C and not directly 

discharging to one of the 303(d) segments listed in Appendix E 
• Single family residential subdivisions with 25% or less impervious cover at total site build-out 

and not located in one of the watersheds listed in Appendix C and not directly discharging to one 
of the 303(d) segments listed in Appendix E 

• Construction of a barn or other agricultural building, silo, stock yard or pen.  

The following construction activities that involve soil disturbances of one (1) or more acres of land: 
 

• Installation of underground, linear utilities; such as gas lines, fiber-optic cable, cable TV, 
electric, telephone, sewer mains, and water mains   

• Environmental enhancement projects, such as wetland mitigation projects, stormwater retrofits 
and stream restoration projects 

• Bike paths and trails 
• Sidewalk construction projects that are not part of a road/ highway construction or 

reconstruction project 
• Slope stabilization projects 
• Slope flattening that changes the grade of the site, but does not significantly change the runoff 

characteristics  
• Spoil areas that will be covered with vegetation 
• Land clearing and grading for the purposes of creating vegetated open space (i.e. recreational 

parks, lawns, meadows, fields), excluding projects that alter hydrology from pre to post 
development conditions 

• Athletic fields (natural grass) that do not include the construction or reconstruction of 
impervious area and do not alter hydrology from pre to post development conditions 

• Demolition project where vegetation will be established and no redevelopment is planned 
• Overhead electric transmission line project that does not include the construction of permanent 

access roads or parking areas surfaced with impervious cover  
• Structural practices as identified in Table II in the “Agricultural Management Practices Catalog 

for Nonpoint Source Pollution in New York State”, excluding projects that involve soil 
disturbances of less than five acres and construction activities that include the construction or 
reconstruction of impervious area   

The following construction activities that involve soil disturbances between five thousand (5000) square feet 
and one (1) acre of land: 

 
• All construction activities located in the watersheds identified in Appendix D that involve soil 

disturbances between five thousand (5000) square feet and one (1) acre of land.   
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Table 2 
CONSTRUCTION ACTIVITIES THAT REQUIRE THE PREPARATION OF A SWPPP  

THAT INCLUDES POST-CONSTRUCTION STORMWATER MANAGEMENT PRACTICES 

The following construction activities that involve soil disturbances of one (1) or more acres of land: 

 
• Single family home located in one of the watersheds listed in Appendix C or directly discharging 

to one of the 303(d) segments listed in Appendix E 
• Single family residential subdivisions located in one of the watersheds listed in Appendix C or 

directly discharging to one of the 303(d) segments listed in Appendix E 
• Single family residential subdivisions that involve soil disturbances of between one (1) and five 

(5)  acres of land with greater than 25% impervious cover at total site build-out  
• Single family residential subdivisions that involve soil disturbances of five (5) or more acres of 

land, and single family residential subdivisions that involve soil disturbances of less than five (5) 
acres that are part of a larger common plan of development or sale that will ultimately disturb 
five or more acres of land 

• Multi-family residential developments; includes townhomes, condominiums, senior housing 
complexes,  apartment complexes, and  mobile home parks 

• Airports 
• Amusement parks 
• Campgrounds 
• Cemeteries that include the construction or reconstruction of impervious area (>5% of disturbed 

area) or alter the hydrology from pre to post development conditions 
• Commercial developments  
• Churches and other places of worship 
• Construction of a barn or other agricultural building(e.g. silo) and structural practices as 

identified in Table II in the “Agricultural Management Practices Catalog for Nonpoint Source 
Pollution in New York State” that include the construction or reconstruction of impervious area, 
excluding projects that involve soil disturbances of less than five acres.  

• Golf courses 
• Institutional, includes hospitals, prisons, schools and colleges 
• Industrial facilities, includes industrial parks 
• Landfills 
• Municipal facilities; includes highway garages, transfer stations, office buildings, POTW’s and 

water treatment plants  
• Office complexes 
• Sports complexes 
• Racetracks, includes racetracks with earthen (dirt) surface 
• Road construction or reconstruction  
• Parking lot construction or reconstruction  
• Athletic fields (natural grass) that include the construction or reconstruction of impervious area 

(>5% of disturbed area) or alter the hydrology from pre to post development conditions 
• Athletic fields with artificial turf 
• Permanent access roads,  parking areas, substations, compressor stations and well drilling pads, 

surfaced with impervious cover, and constructed as part of an over-head electric transmission line 
project , wind-power project, cell tower project, oil or gas well drilling project or other linear 
utility project 

• All other construction activities that include the construction or reconstruction of impervious area 
and  alter the hydrology from pre to post development conditions, and are not listed in Table 1  
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APPENDIX C 
 

Watersheds Where Enhanced Phosphorus Removal Standards Are Required 
       
Watersheds where owners or operators of construction activities identified in Table 2 of 
Appendix B must prepare a SWPPP that includes post-construction stormwater 
management practices designed in conformance with the Enhanced Phosphorus Removal 
Standards included in the technical standard, New York State Stormwater Management 
Design Manual (“Design Manual”). 
 
 
 

• Entire New York City Watershed located east of the Hudson River - Figure 1 
• Onondaga Lake Watershed - Figure 2 
• Greenwood Lake Watershed -Figure 3 
• Oscawana Lake Watershed – Figure 4 

 
 



Figure 1 - New York City Watershed East of the Hudson 
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Figure 2 - Onondaga Lake Watershed 
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Figure 3 - Greenwood Lake Watershed 
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igure 4 - Oscawana Lake WatershedF  
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Watersheds where owners or operators of construction activities that involve soil 
disturbances between five thousand (5000) square feet and one (1) acre of land must obtain 
coverage under this permit.  
 

Entire New York City Watershed that is located east of the Hudson River - See Figure 1 in 
Appendix C 
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List of 303(d) segments impaired by pollutants related to construction activity (e.g. silt, sediment 
or nutrients). Owners or operators of single family home and single family residential subdivision 
construction activities that involve soil disturbances of one or more acres of land, but less than 5 
acres, and directly discharge to one of the listed segments below shall prepare a SWPPP that 
includes post-construction stormwater management practices designed in conformance with the 
most current version of the technical standard, New York State Stormwater Management Design 
Manual (“Design Manual”).  
 

COUNTY     WATERBODY COUNTY      WATERBODY 

APPENDIX E 
 

Albany  Ann Lee (Shakers) Pond, Stump Pond 
Albany  Basic Creek Reservoir 
Bronx  Van Cortlandt Lake 
Broome  Whitney Point Lake/Reservoir 
Broome  Beaver Lake 
Broome  White Birch Lake 
Chautauqua Chautauqua Lake, North 
Chautauqua  Chautauqua Lake, South 
Chautauqua Bear Lake 
Chautauqua Chadakoin River and tribs 
Chautauqua Lower Cassadaga Lake 
Chautauqua Middle Cassadaga Lake 
Chautauqua Findley Lake 
Clinton       Great Chazy River, Lower, Main Stem 
Columbia   Kinderhook Lake 
Columbia      Robinson Pond 
Dutchess    Hillside Lake 
Dutchess   Wappinger Lakes 
Dutchess    Fall Kill and tribs 
Dutchess       Rudd Pond 
Erie      Rush Creek and tribs 
Erie    Ellicott Creek, Lower, and tribs 
Erie           Beeman Creek and tribs 
Erie           Murder Creek, Lower, and tribs 
Erie           South Branch Smoke Cr, Lower, and tribs 
Erie           Little Sister Creek, Lower, and tribs 
Essex        Lake George (primary county listed as Warren) 
Genesee       Black Creek, Upper, and minor tribs 
Genesee     Tonawanda Creek, Middle, Main Stem 
Genesee      Tonawanda Creek, Upper, and minor tribs 
Genesee     Little Tonawanda Creek, Lower, and tribs 
Genesee      Oak Orchard Creek, Upper, and tribs 
Genesee     Bowen Brook and tribs 
Genesee     Bigelow Creek and tribs 
Greene    Schoharie Reservoir 
Greene    Sleepy Hollow Lake 
Herkimer   Steele Creek tribs 
Kings    Hendrix Creek 
Lewis     Mill Creek/South Branch and tribs 
Livingston    Conesus Lake 
Livingston   Jaycox Creek and tribs 
Livingston    Mill Creek and minor tribs 

Monroe      Genesee River, Lower, Main Stem 
Monroe     Genesee River, Middle, Main Stem 
Monroe      Black Creek, Lower, and minor tribs 
Monroe    Buck Pond 
Monroe     Long Pond 
Monroe      Cranberry Pond 
Monroe     Mill Creek and tribs 
Monroe    Shipbuilders Creek and tribs 
Monroe      Minor tribs to Irondequoit Bay 
Monroe        Thomas Creek/White Brook and tribs 
Nassau      Glen Cove Creek, Lower, and tribs 
Nassau     LI Tribs (fresh) to East Bay 
Nassau     East Meadow Brook, Upper, and tribs 
Nassau        Hempstead Bay 
Nassau         Hempstead Lake 
Nassau       Grant Park Pond 
Niagara        Bergholtz Creek and tribs 
Oneida        Ballou, Nail Creeks 
Onondaga       Ley Creek and tribs 
Onondaga      Onondaga Creek, Lower and tribs 
Onondaga      Onondaga creek, Middle and tribs 
Onondaga       Onondaga Creek, Upper, and minor tribs 
Onondaga      Harbor Brook, Lower, and tribs 
Onondaga      Ninemile Creek, Lower, and tribs 
Onondaga       Minor tribs to Onondaga Lake 
Ontario       Honeoye Lake 
Ontario        Hemlock Lake Outlet and minor tribs 
Ontario      Great Brook and minor tribs 
Oswego      Lake Neatahwanta 
Putnam    Oscawana Lake 
Putnam     Lake Carmel 
Queens     Jamaica Bay, Eastern, and tribs (Queens) 
Queens       Bergen Basin 
Queens     Shellbank Basin 
Rensselaer    Snyders Lake 
Richmond     Grasmere, Arbutus and Wolfes Lakes 
Saratoga      Dwaas Kill and tribs 
Saratoga       Tribs to Lake Lonely 
Saratoga       Lake Lonely 
Saratoga       Schuyler Creek and tribs 
Schenectady     Collins Lake 
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APPENDIX E 

nt’d. 

Y COUNTY       WATERBODY 

 
List of 303(d) segments impaired by pollutants related to construction activity, co
 

COUNTY        WATERBOD
Schoharie       Engleville Pond 

ake Salubria 
teuben        Smith Pond 
uffolk        Millers Pond 

Suffolk         Mattituck (Marratooka) Pond 

Suffolk       Tidal tribs to West Moriches Bay 
Suffolk       Canaan Lake 
Suffolk        Lake Ronkonkoma 
Tompkins        Cayuga Lake, Southern End 
Tompkins       Owasco Inlet, Upper, and tribs 
Ulster        Ashokan Reservoir 
Ulster       Esopus Creek, Upper, and minor tribs 
Warren      Lake George 
Warren      Tribs to L.George, Village of L George 
Warren     Huddle/Finkle Brooks and tribs 
Warren        Indian Brook and tribs 
Warren      Hague Brook and tribs 
Washington     Tribs to L.George, East Shore of Lake George 
Washington     Cossayuna Lake 
Wayne        Port Bay 
Wayne       Marbletown Creek and tribs 
Westchester     Peach Lake 
Westchester    Mamaroneck River, Lower 
Westchester     Mamaroneck River, Upper, and minor tribs 
Westchester      Sheldrake River and tribs 
Westchester    Blind Brook, Lower 
Westchester      Blind Brook, Upper, and tribs 
Westchester   Lake Lincolndale 
Westchester   Lake Meahaugh 
Wyoming     Java Lake 
Wyoming    Silver Lake 

Schoharie     Summit Lake 
St. Lawrence    Black Lake Outlet/Black Lake 
Steuben        L

 

S
S

 
Note: The list above identifies those waters from the final New York State “2008 Section 303(d) 
List of Impaired Waters Requiring a TMDL/Other Strategy”, dated May 26, 2008, that are 
impaired by silt, sediment or nutrients. 
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APPENDIX F 
 

LIST OF NYS DEC REGIONAL OFFICES 
 
 

Region COVERING THE 

FOLLOWING 
COUNTIES: 

DIVISION OF 

ENVIRONMENTAL 
PERMITS (DEP)  

PERMIT ADMINISTRATORS

DIVISION OF WATER
(DOW) 

 

 

WATER (SPDES) PROGRAM 

1 NASSAU AND SUFFOLK 50 CIRCLE ROAD 
STONY BROOK, NY  

) 444-0365
11790-3409 11790 

50 CIRCLE ROAD 
STONY BROOK, NY  

TEL. (631  TEL. (631) 444-0405 
 

2 NX, KINGS, NEW YORKBRO , 
QUE

1 HUNTERS POINT P
40 21ST ST. 

LONG ISLAND CITY 07 
TEL. (718) 482-4997

ST ST. 
CITY, NY  11101-5407 

82-4933 

ENS AND RICHMOND 47-
LAZA, 1 HUN

47-40 21
, NY  11101-54

 

LONG I
 

SLAND 

TEL. (718) 4

TERS POINT PLAZA, 

 

3 UT

ROCKLAND, SULLIVA

D CHESS, ORANGE, PUTNAM, 
N  LSTER 

AND WESTCHESTER 
, U

21 SOUTH PUTT CO

NEW PALTZ, NY  12
TEL. (845) 256-3059

E 1W RNERS ROAD 100 HILLSIDE AVENUE, SUIT

561-1696 WHITE PLAINS, NY 10603 
 TEL. (914) 428 - 2505 

 

4 ALBANY, COLUMBIA, DELAW

RE

ARE, 

S

CH OHARIE 

1150 NORTH WEST

TADY, NY  1
) 357-2069

DY, NY  12306-2014 
7-2045       

G ENE, MONTGOMERY, 
OT , R L ,

SCHENEC

TEL. (518EGO  ENSSE AER  

ENECTADY AND SCHS
 

COTT ROAD 1130 NORTH WESTCOTT ROAD 
12306-20 4 SCHENECTA

 TEL. (518) 35

5 NTON, ESSEX, FRANKCLI LIN, 
FUL RATOGA, 

A TON 

1115 STATE ROUTE  
RAY BROOK, NY  12
TEL. (518) 897-1234

E ROAD,  

 
TON, HAMILTON, SA

HINGW RREN AND WAS

 86,  PO B X 296 232 GOLF COURSO

977-0296 PO BOX 220 
 WARRENSBURG, NY 12885-0220

TEL. (518) 623-1200 
 

6 HERKIMER, JEFFERSON, 
LEWIS, ONEIDA AND 31
ST. LAWRENCE WATERTOW

315) 785-

STATE OFFICE B
7 WASHINGTO

N, N
224  793-2554 

UILDING STATE OFFICE BUILDING
N STREET 

 
207 GENESEE STREET 

Y  13601-3787 UTICA, NY  13501-2885 
TEL. ( 5 TEL. (315)

7 BR
CH NANGO, CORTLAND, SYRAC

O
E

A

M

1
) 426-743

2400 
-7500 

OME, CAYUGA, 615 ERIE BLVD. W

M DISON, ONONDAGA, 
USE, NY  

TEL. (315
OSWEGO, TIOGA AND 
TO PKINS 

EST 615 ERIE BLVD. WEST 
NY  13204-3204-2400 SYRACUSE, 

4268 TEL. (315) 

8 C MUNG, GENESEE, HE
IV
NT

SCH
TE

YAT

ST AVON
AVON, NY  14414-
TEL. (585) 226-246

T AVON-LIMA RD. 
14414-9519 

2466 
L INGSTON, MONROE, 
O ARIO, ORLEANS, 

UYLER, SENECA, 
S UBEN, WAYNE AND 

ES 

6274 EA -LIMA ROAD 6274 EAS
9519 AVON, NY 

) 226-6 TEL. (585

9 EGANY, CATTARAUGUS, 
RIE, 

270 M
BUF

ALL

 

ICHIGAN A
FALO, NY  14

TEL. (716) 851-716

HIGAN AVE. 
3-2999 
 

CHAUTAUQUA, E
NIAGARA AND WYOMING

VENUE 270 MIC
203-2999 BUFFALO, NY 1420

6) 851-70705 TEL. (71
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2.0 INTRODUCTION  

2.1 Introduction 

This Operation and Maintenance (O&M) Plan has been prepared for the combustible gas 
monitoring system to be installed in the Terminal and Garage Buildings of the New York 
Wheel portion (the “Site”) of the Ballpark at St. George Station Site (New York State 
Voluntary Cleanup Program Site V-00228).  The Site Management Plan (SMP) (AKRF, 
February 2015) also identified the New York Wheel portion as “North Site 1.”  The Site 
location is shown on Figure 1.  

The building layout is shown on Figure 2.  As summarized in the SMP, prior Site 
investigations included methane field screening of 11 soil vapor sampling points, biased 
to the Terminal Building’s location.  Detected methane concentrations were generally 
well below the Lower Explosive Limit (LEL) of 50,000 parts per million (ppm), 
corresponding to 5% by volume; however, methane was detected above the LEL (at 
concentrations of 8.5% to 11% by volume) in 3 of the 11 locations.  The LEL is defined 
as the maximum concentration of a gas in air below which the substance will not burn 
when exposed to a source of ignition.   

To address the potential for methane intrusion and intrusion of volatile organic 
compounds (VOCs) into Site buildings, the SMP specified installation of a vapor barrier 
and a sub-slab depressurization system (SSDS) beneath the Terminal Building.  The 
majority of the adjacent Garage Building will be open to ambient air and thus will not 
require engineering controls for vapor mitigation; however, a small area at the 
northeastern corner of the Garage, which will be enclosed and connected to the Terminal, 
will be equipped with an SSDS and vapor barrier. 

As an additional precaution, the SMP required the installation of a methane monitoring 
system in the Terminal Building.  The system will also include the enclosed area at the 
northeastern corner of the Garage.  The monitoring system will consist of 17 methane 
detector units (ARIKON Plug-In Gas Alarm Detector) at the locations indicated on 
Figures 3 and 4.  The specifications for these units are included in Attachment A.  The 
locations have been selected to represent occupied building spaces, utility rooms, and 
spaces with potentially poor air circulation (e.g., elevator machine rooms). 

The O&M Plan outlines procedures for unit installation and maintenance, the inspection 
schedule, and response procedures in case of methane detection. 
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3.0 OPERATION AND MAINTENANCE PLAN 

3.1 Introduction 

This O&M Plan describes the measures necessary to operate, monitor and maintain the 
components of the Terminal and Garage Building combustible gas monitoring system.  
This plan: 

 Includes the steps necessary to allow individuals unfamiliar with the Site to operate 
and maintain the gas monitoring system; 

 Includes an operation and maintenance contingency plan; and  

 Will be updated periodically to reflect changes in Site conditions or the manner in 
which the gas monitoring system is operated and maintained. 

A copy of this O&M Plan, along with the complete SMP, will be kept at the Site.  This 
O&M Plan is not to be used as a stand-alone document, but as a supplement to the SMP.  

3.2 Engineering Control System Operation and Maintenance  

3.2.1 Scope 

Due to the detection of methane within the building footprint during pre-
construction investigations, a passive SSDS and a vapor barrier will be installed 
beneath the Terminal Building and the enclosed portion of the Garage (as of 
September 2016, foundation construction is in progress and portions of the vapor 
barrier and SSDS system have been installed), and a continuously operating 
combustible gas monitoring system will be installed on the ground levels of these 
areas.  Gas sensor locations were selected to provide coverage throughout these 
areas.  

The monitoring system consists of a network of 17 ARIKON Plug-In Gas Alarm 
Detector units, designed for continuous operation.  Each unit is equipped with 
semiconductor sensors capable of detecting methane or liquefied petroleum gas.  
As shown on Figures 3 and 4, the units will be labeled T-1 through T-15 in the 
Terminal Building, and G-1 and G-2 in the Garage.  The locations of units T-1, 
T-2 and T-6 in the secondary attraction space are tentative, as the layout of this 
space will not be finalized until the space is leased.  These three units will be 
integrated into the design of this space, and an updated Figure 3 will be provided 
to NYSDEC at that time to reflect their final locations.   

The units will be powered by the building’s electrical system, capable of visual 
and audible alarms at methane concentrations below the LEL, and equipped with 
a memory function for recording the most recent alarm level.  Each unit will 
have battery backup (9-volt rechargeable battery).  Per the manufacturer’s 
instructions, non-rechargeable batteries will not be used. 

The units will be wall-mounted one to three feet below the ceiling, in accordance 
with the manufacturer’s instructions.  Care will be taken to locate the units away 
from potential sources of interference (ventilation exhausts, sources of steam, 
aerosols or petroleum vapors, and open doors or windows).  The units, though 
factory-calibrated, will be regularly inspected to ensure proper operation as 
detailed in Section 3.2.1.3.  A sample inspection form is included in Attachment 
B.  

Each unit includes a display indicating methane concentration in parts per 
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million (ppm), three status indicator lights (“Power,” “Fault,” and “Alarm”), and 
a Test button.  The Power light is solid green when the system is on.  The Fault 
light is off or black under normal operation, and yellow if the unit detects a 
malfunction.  The Alarm light is red when the alarm is triggered, which is also 
accompanied by an audible alarm.  The alarm level is 5% of the LEL (equal to 
2,500 ppm methane).  

The digital display begins to display readings if methane concentration reaches 
1,000 ppm (equal to 2% of the LEL).  If the quarterly inspection indicates that 
concentrations of methane below the alarm level are present at any sensor 
location, appropriate response actions include ventilation of the sensor area 
and investigation of the source of the gas. 

Appropriate response actions under alarm conditions include ventilation of 
the sensor area and investigation of the source of the gas.   

If the alarm is triggered and the digital panel indicates a reading of 9,999 
ppm (approximately 20% of the LEL) or higher (displayed on the panel as 
“HHHH”), additional appropriate response actions include possible 
evacuation if the gas levels cannot be lowered through ventilation.  

The alarm conditions are to be manually reset only after the source of the alarm 
has been identified, and the problem corrected.  

A one-page summary of the display light and alarm settings and appropriate 
responses (included in Attachment C) will be posted near each unit. 

The Test button provides a record of the most recent alarm level when long-
pressed.  A second long-press returns the display to indicating the current gas 
concentration.  The memory record is useful in establishing any presence of gas 
during the monitoring period and documenting gas monitoring efforts. 

3.2.1.1 System Start-Up and Testing 

The following procedures will be followed for the start-up and testing of each 
unit: 

1. Slide the rear mounting plate down to expose the battery compartment. 

2. Install a rechargeable 9-volt battery in the compartment. 

3. Replace the rear mounting plate and slide upward until it clicks. 

4. Plug in the unit. 

5. A voice prompt will sound indicating system testing, and the display will 
indicate a three-minute countdown (from 180 seconds to zero). 

6. The power light should be solid green, and the fault light should not be on. 

7. Press the Test button. The display will show “TEST,” an audible alarm will 
sound, and the alarm light will light up. 

8. If all of the above steps have been followed as described, the unit has been 
installed successfully.  If evidence of a malfunction (e.g., fault light, 
unresponsive unit, evidence of damage) is noted, refer to Section 3.2.1.4. 
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3.2.1.2 System Operation: Routine Operation Procedures 

The combustible gas monitoring system must be inspected quarterly.  Inspection 
reports should be kept on file at the facility.  If system configuration changes 
occur, a description of the revised system configuration will be included with this 
O&M Plan and kept on file.  The completion of the quarterly gas monitoring 
system inspections and any alarms and resulting corrective actions, will be 
verified in the Annual Site Inspection log completed by an independent P.E. as 
required by the SMP. 

System operation will not be discontinued without written approval by 
NYSDEC.  A proposal to discontinue the combustible gas monitoring system 
may be submitted by the property owner based on data that justifies such a 
request.  The system will remain in place and operational until permission to 
discontinue use is granted in writing by NYSDEC.  

3.2.1.3 System Operation: Routine Equipment Maintenance 

The following procedures should be followed for routine maintenance of the 
combustible gas monitoring system: 

1. FREQUENCY: The detector units will be inspected quarterly at a minimum, 
in accordance with Section 3.3.1 of this O&M Plan.  

2. BATTERY REPLACEMENT: The rechargeable 9-volt backup battery will 
be inspected visually, and replaced if there is evidence of damage (e.g., 
leakage or corrosion).  

3. DUST AND DIRT CONTROL: The unit will be checked visually to 
determine whether dust or dirt build-up needs to be removed.  This cleaning 
will be done with dry instruments such as compressed air, cloth wipes or a 
whisk broom. 

4. WIRING OR CABLE CONDITIONS: Any wiring or cables that are not 
within conduits will be checked visually for damage to insulation or 
corrosion.  

5. ALARM: Press the Test button to confirm the visual and audible alarm 
functions.  

6. MALFUNCTION:  If evidence of a malfunction (e.g., fault light, 
unresponsive unit, evidence of damage) is noted, refer to Section 3.2.1.4 for 
the appropriate response procedure. 

7. MOISTURE: Inspect the units periodically for moisture or water 
accumulation. 

8. CALIBRATION: The detector units are factory-calibrated. In addition, a 
calibration check will be performed annually by a qualified environmental 
professional.  The calibration check will be conducted by operating the unit 
inside a temporary enclosure (such as a Ziploc bag) filled with a standardized 
calibration gas mixture with a known concentration of methane, between 
1,000 and 5,000 ppm.  

A Gas Monitoring System Inspection Log form is provided in Appendix B to 
document the completion of the required system inspections.  This completed log 
must be kept on file at the facility.  The completion of the quarterly gas 
monitoring system inspections must be verified in the Annual Site Inspection log 
completed by an independent P.E. (contained in Appendix G of the SMP).  
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3.2.1.4 System Operation: Non-Routine Equipment Maintenance 

Any non-routine equipment maintenance shall be performed in accordance with 
the manufacturer’s instructions.  Any evidence of damage will be promptly 
addressed in accordance with the design specifications. 

If evidence of a malfunction is noted, it will be properly addressed in accordance 
with the following: 

1. The following warrant replacement of the affected detector unit: evidence of 
physical damage; Fault light (indicates malfunction of semiconductor 
sensor); alarm sound with FAIL shown on the digital display (indicates 
malfunction of semiconductor sensor); or unit non-responsive to Test button. 

2. Detector replacement is also necessary if false readings or alarms are 
received.  If a false alarm is suspected, potential sources of incorrect readings 
(e.g., aerosol use near the unit, or physical damage to the sensor) will be 
evaluated and the methane concentration will be verified via a reserve 
detector unit temporarily installed in the affected space and/or measurements 
taken with a portable methane detector.   

3. If damage to electrical wiring is noted, the affected wiring will be repaired or 
the entire affected sensor unit will be replaced.  

Detector units must not be painted, as paint may block the air intake and/or 
contaminate the sensor.  The use of sprays, aerosols, and compounds containing 
petroleum vapors in close proximity to the detector units must be avoided to 
prevent false alarms.  

At a minimum, one reserve detector unit and one spare rechargeable 9-volt 
battery must be maintained on-site to ensure prompt replacement of any broken 
sensors for the continued proper operation of the gas monitoring system.  

3.3 Combustible Gas Monitoring System Performance Monitoring  

3.3.1 Monitoring Schedule 

The ARIKON gas detectors will be inspected on a quarterly basis and during the 
Site inspections required by the SMP.  The frequency of inspections required by 
the SMP is detailed below in Table 1 (based on Table 4 of the SMP).  Inspection 
frequency is subject to change with the approval of the NYSDEC.  Unscheduled 
inspections and/or field screening for methane may take place when a suspected 
failure of the SSDS has been reported or an emergency occurs that is deemed 
likely to affect the operation of the system.   

Table 1 
Schedule of Monitoring/Inspection Reports 

Task Reporting Frequency* 
Periodic Review Report including as-built 
drawings of gas monitoring system (if installed 
by the time of reporting), the initial system 
inspection form, and any subsequent inspection 
reports during the reporting period 

Annually during construction 

Periodic Review Report including condition of 
the gas monitoring system and all inspection 
reports during the reporting period 

Annually beginning 15 months after 
completion of construction until termination 
of the updated deed restriction or termination 
of requirement by NYSDEC 

Unscheduled reporting on condition of the gas 
monitoring system 

As needed following an emergency (e.g., 
natural disaster), which may affect 
performance of Site institutional and 
engineering controls (ICs/ECs) 

* The frequency of events will be conducted as specified until otherwise approved by NYSDEC 
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3.3.2 General Equipment Monitoring 

A visual inspection of each unit will be conducted during the monitoring event.  
An inspection form is presented in Appendix B.  If any equipment is observed to 
be malfunctioning, or the system is not performing within specifications, 
maintenance and repair as per the Operation and Maintenance Plan are required 
immediately.   

3.4 Maintenance and Performance Monitoring Reporting Requirements  

Maintenance reports and any other information generated during regular operations at the 
Site will be kept on-file at the Site.  All reports, forms, and other relevant information 
generated will be available upon request to the NYSDEC and submitted as part of the 
Periodic Review Report, as specified in the SMP.  

3.4.1 Routine Maintenance Reports 

The inspection form (see Appendix B) will be completed during each routine 
maintenance event and will include, but not be limited to the following 
information: 

 Date; 

 Name, company, and position of person(s) conducting maintenance 
activities;  

 Maintenance activities conducted; 

 Any modifications to the system; 

 Date and record of last calibration performed; 

 Where appropriate, color photographs or sketches showing the approximate 
location of any problems or incidents noted (included either on the form or 
on an attached sheet); and 

 Other documentation such as copies of invoices for maintenance work, 
receipts for replacement equipment, etc. (attached to the form).   

3.4.2 Non-Routine Maintenance Reports 

During each non-routine maintenance event, a form will be completed that will 
include, but not be limited to, the following information: 

 Date; 

 Name, company, and position of person(s) conducting non-routine 
maintenance/repair activities;  

 Presence of malfunctions or damage; 

 Date of malfunction or damage repair; 

 Other repairs or adjustments made to the system;  

 Where appropriate, color photographs or sketches showing the approximate 
location of any problems or incidents (included either on the form or on an 
attached sheet); and  

 Other documentation such as copies of invoices for repair work, receipts for 
replacement equipment, etc. (attached to the checklist/form).   
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3.5 Duration of Monitoring and Maintenance 

Monitoring and maintenance of the combustible gas monitoring system will not be 
discontinued unless prior written approval is granted by the NYSDEC.  In the event that 
future monitoring data indicates that the gas monitoring system is no longer required, a 
proposal to discontinue the system will be submitted by the Site owner to the NYSDEC. 

 

4.0 CONTINGENCY PROCEDURES 

4.1 Inspections and Notifications 

As required by the SMP, comprehensive site-wide inspections will be conducted 
annually, regardless of the frequency of the Periodic Review Report.  The inspections 
will determine and document whether Engineering Controls, including the Combustible 
Gas Monitoring System, continue to perform as designed; whether these controls 
continue to be protective of human health and the environment; and whether these 
controls comply with the requirements of the SMP and the deed restriction. 

In case of an emergency such as a natural disaster with the potential to affect the Site 
buildings’ vapor control measures (e.g., vapor barrier, SSDS and/or combustible gas 
monitoring system), or an unforeseen failure of any of the system components, an 
inspection of the combustible gas monitoring system will be conducted within 5 days of 
the event to verify its effectiveness.  Notification of any such emergencies and any 
response actions will be made to NYSDEC as required by the SMP.   

4.2 Contingency Plan 

In the event of an emergency (e.g., an alarm indicating elevated methane concentrations), 
contingency procedures outlined in the New York Wheel Construction Health and Safety 
Plan (CHASP) addendum (AKRF, September 9, 2016) will be followed. 
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5.0 INSPECTIONS, REPORTING AND CERTIFICATIONS 

5.1 System Inspections 

5.1.1 Inspection Frequency 

All inspections will be conducted at the frequency specified in Section 3.3.1 of 
this O&M Plan.  Inspections of the gas monitoring system will be conducted 
when a breakdown of any system component has occurred or whenever a severe 
condition has taken place, such as damage to the building foundation and/or 
SSDS system, which may result in vapor intrusion into the buildings. 

5.1.2 Inspection Forms and Reports 

All inspections and monitoring events will be recorded on the form contained in 
Appendix B.  Additionally, a general site-wide inspection form will be 
completed during the site-wide inspection (this form is included in the SMP).  
These forms are subject to NYSDEC revision. 

All applicable inspection forms and other records, including all system 
maintenance reports, generated for the Site during the reporting period will be 
provided in electronic format in the Periodic Review Report. 

5.1.3 Evaluation of Records and Reporting 

The results of the inspections will be evaluated as part of the Engineering 
Control/Institutional Control (EC/IC) certification in the Periodic Review Report 
to confirm that:  

 The combustible gas monitoring system (an engineering control) is in place, 
is performing properly, and remains effective; 

 The Monitoring Plan is being implemented; 

 Operation and maintenance activities are being conducted properly; and 
based on the above items, 

 The site remedy continues to be protective of public health and the 
environment and is performing as designed in the SMP. 

5.2 Corrective Measures Plan 

If any component of the combustible gas monitoring system is found to have failed, this 
component will be promptly replaced with a similar detector unit or a NYSDEC-
approved equivalent.  
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ATTACHMENT A  

TERMINAL & GARAGE BUILDING COMBUSTIBLE GAS 

MONITORING SYSTEM SPECIFICATIONS 





 

 

ATTACHMENT B 

COMBUSTIBLE GAS MONITORING SYSTEM 

INSPECTION FORM  



Inspector Name: Date:

GENERAL

Weather: Temperature: Wind Speed/Direction:

Are all gas monitoring units operating? Yes / No / N/A (circle one)

If no, please list:

Are one spare monitoring unit and one spare rechargeable 9-volt battery stored on-site? Yes / No / N/A (circle one)

Any evidence of system tampering, vandalism or damage?

If yes, please list location and corrective action:

TERMINAL BUILDING SYSTEM OPERATIONS

Comments:

GARAGE SYSTEM OPERATIONS

Comments:

Notes:
1. Any detections of methane should be reported to environmental consultant immediately.
2. If answer is "NO," notify environmental consultant and building manager of equipment malfunction and take corrective action.
3. If answer is "YES," notify environmental consultant and building manager of equipment malfunction and take corrective action.
Recommended corrective action:

G-1 - electrical room P106

G-2 - elevator room P108

Power

light on?2

LOCATION

T-1 - secondary attraction
area NW

T-2 - secondary attraction
area SW

T-3 - mechanical room 044

Alarm sounding &
dislplay showing

FAIL?3

T-10 - southern hallway

T-11 - security room 033

If yes, note display

concentration (ppm)1

Alarm sounding &
dislplay showing

FAIL?3

T-4 - pump room 043

COMBUSTIBLE GAS MONITORING SYSTEM INSPECTION FORM

NY WHEEL (NORTH SITE 1) - BALLPARK AT ST. GEORGE STADIUM SITE - VCA Site No. V-00228

Methane
being

detected?
Fault light on?3

T-5 - ELS room 040

T-12 - switch gear room 023

T-14 - queuing room 053

T-15 - staff locker room 017

T-13 - elevator room 048

LOCATION

T-6 - secondary attraction
area NE

T-7 - northern hallway

T-8 - elevator room 041

T-9 - transformer area 023B

Fault light on?3

Responds to Test
button with audible

alarm?2

Alarm

sounding?1

Methane
being

detected?

If yes, note display

concentration (ppm)1

Alarm

sounding?1

Power

light on?2

Responds to Test
button with audible

alarm?2

Page 1 of 1 Revised 05/17/10



 

 

ATTACHMENT C 

METHANE DETECTOR REFERENCE SHEET 

 

 



METHANE DETECTOR #_____

IN THE EVENT OF ALARM,
NOTIFY BUILDING MANAGER IMMEDIATELY

Unit Operation:

Proper operation: Power light green, no numbers on display,
responds to Test button with audible alarm (press Test again

to turn alarm off)

Numbers shown on display and/or alarm sounding – possible
methane condition, notify building manager

Yellow Fault light – unit malfunction, notify building manager

Alarm and FAIL on display – unit malfunction, notify building manager

Building manager contact information: ________________________
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