HAZARDOUS
MATERIALS

CHAPTER 12

For hazardous materials, the goal for CEQR is to determine whether the proposed projéet may increase th posure

people or the environment to hazardous materials, and, if so, whether this increase sure would rgsultgi n-
tial significant public health or environmental impacts. If significant adverse impact$ a tified, CEQR requires that
the impacts be disclosed and mitigated or avoided to the greatest extent pract%

As mentioned throughout the Manual, it is important for an applicant to y with
entire environmental review process. In addition, the New York City De%wt of Envi
often works with the lead agency during the CEQR process to provide ical review,
relating to hazardous materials. When the review identifies the
CEQR (prior to or during development), the lead agency, in
control (discussed in more detail in Sections 550 through 5
fected site. The Mayor’s Office of Environmental Remediation ( ) has the

ing (E) Designations and existing hazardous materials d\ve Declarations re
result of zoning and/or variance actions approvals, '
Zoning Resolution of the City of New York ang Ch@ f Title 15 of

100. DEFINITIONS \

110. HAZARDOUS MATERIALS l
A hazardous material is an@a ce that po threat to human health or the environment. Substances that
e

may be of concern 'ncI@ not limi , the following:
HEAVY MET, Thesewificlude lea dmium, mercury, arsenic, chromium, etc., that are used in smelters,

foundries, plat and metal.u ay be components in paint, ink, petroleum products, and coal ash.
nd cause serious physical impairment.

lea y during the
mental Protection (DEP)
dations and approval

d responsibility for administer-
ded on privately-owned parcels as a

otal xyleng§,(BTEX), as well as methyl tertiary butyl ether (MTBE), that are found in many petro-

LATILE ORGANIC COMPOUND. . These include aromatic compounds, such as benzene, toluene, ethylben-
a
eumproducts; aI mpounds such as hexane; and chlorinated compounds, such as trichloroethylene

E) and tetrach ylene (PCE), that are commonly used as solvents and cleaners. VOC vapors may be

% xic, and er certain conditions may result in vapor intrusion, and potentially lead to explosive or ignita-
ble conditi@ns.

GANIC COMPOUNDS (svOcs). These include phenols and other components of creosote and coal
Il as polycyclic aromatic hydrocarbons (PAHs), that may be naturally occurring but are more com-
found at higher levels in combustion byproducts such as ash. Several PAHs are either known to be or
suspected to be carcinogenic.

METHANE. This is generated by decomposing plants and other organic materials. Often found in or near filled
wetland areas, methane trapped beneath foundations may lead to explosions.
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POLYCHLORINATED BIPHENYLS (PCBS). Formerly used in electrical equipment and as a plasticizer, PCBs bioaccumu-
late in aquatic organisms and humans and may cause a variety of neurological and other adverse effects.

PESTICIDES. Substances or a mixture of substances used to destroy or mitigate insects, rodents, fungi, weeds
or other plant life. Many pesticides are toxic to humans and animals.

POLYCHLORINATED DIBENZODIOXINS AND DIBENZOFURANS (COMMONLY REFERRED TO AS DIOXINS). These are or were
generally formed as byproducts of combustion or manufacturing and industrial processing.

HAZARDOUS WASTES. These are defined by regulations promulgated under the Federal Resource Conse

and Recovery Act and New York State Department of Environmental Conservation, found at 6 N

371, as solid wastes that either meet one of four characteristics (chemicall active, ignitable,

toxic) with respect to defined test methods or are listed in one of foIIowing:\Xneric list of
f

e

are hazardous regardless of the source that produces them; 2) a list s from
sources; and 3) a list of chemicals that are deemed hazardous wastes i discarded or
discarded rather than used as intended. There are slight differencesybetween the state“and federal regula-

tions.
Other less commonly encountered hazardous materials inclyde iation sources) and bi-

ological wastes (e.g., medical waste). When these are ag . h applicable regulatory re-
quirements (e.g., in a hospital or laboratory setti :

naged, the appropriate regulatory agencies ( D
Hygiene (DOHMH), New York State Depart \
ronmental Conservation (NYSDEC), the Uni
Regulatory Commission (NRC)) shogld o

=d or are otherwise misma-
artment of Health and Mental

120. SITES OF CONCERN

Many sites in urban areas corak%@or ground water are known to be or may be contaminated. How-
N

ever, the presence of hazardo ials on a site not be obvious. Sites that appear to have no apparent
impacts and have no comménly wn sources of contamination may have been affected by past uses either on

the site or in the surro a. Many ac use hazardous materials, and many past waste management
practices that werg’on monplace a& sidered unacceptable.

presence of any@o s substance or petroleum products on a site under conditions that
st'r s

The presence

indicate an_existing release, p clea a material threat of release of any hazardous substances or petro-
leum pr into structures n% operty or into the ground, ground water, or surface water of the property
is kn ognizedgEnvironmefital Condition, as defined by the American Society for Testing and Materials

Vv g

Environmental Site Assessments (ESA): Phase | ESA Process (ASTM E-1527), currently
ehEnvironmental Condition (REC) should be disclosed under CEQR. Examples of RECs
or leaking into the soil or ground water, dispersed in the soil vapor, indoor or am-

bi ir, or con ed in fugitive dust. Hazardous materials may contaminate a site in several ways:
e They may esent in the soil, ground water, soil vapor, or buildings and structures on-site as the residue
ast rrent activities. Manufacturing processes and commercial activities typically utilize, and thus

storage and handling of, hazardous materials.

€y may have been imported to a site as fill or grading material over the years. It is not uncommon to find
elevated levels of hazardous materials in fill of unknown origin, also known as “historic fill,” where the past
and current activities do not suggest these types of materials were used. This is especially true for proper-
ties that are adjacent to waterways where, historically, large amounts of fill material have been used as
part of urban development.
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e They may migrate to the site from off-site areas as a result of soils impacted by an upgradient source
through local ground water flow or migrating soil vapor. For example a site may be of concern if hazardous
materials migrated to the site from a leaking underground storage tank nearby.

e They may be incorporated in on-site buildings and structures; examples are lead in paints or asbestos in in-
sulation, tiling, caulking, roofing materials, or electrical components.

130. POSSIBLE EXPOSURE

The presence of hazardous materials on a given site is likely to threaten human health or the environm
posure to those materials occurs. Potential routes of exposure to hazardous mat
e.g., between contaminated soil and skin (dermal contact); breathing of VOCs or
pended soil particles (inhalation), swallowing soil or water (ingestion). Public h

soil vapors migrate through the subsurface and/or along preferential pa%
a

building fo , utility

conduits, or duct work) and accumulate beneath a concrete slab or insi ent, resulting in'an explosive,

oxygen-deficient, or hazardous atmosphere.
Activities that can lead to increased exposure include the followi

e Introducing a new population to an existing building ining ha ﬁ materials.

e Conversion of buildings from industrial or commwA aré!idential S

e Investigation activities on a contaminated s\

e Excavation, dewatering, grading, or other, ruetion actjvities on a contaminated site.

e Construction activities in existing.bui@ disturb tg slab and sub-surface soils.

e Construction or maintenance acti & unimpr dscaped areas that disturb sub-surface soils.
e Creation of fugitive dust fro o soil containingihazardous materials.

e Demolition of buiIdings@tures that inclve hazardous materials.

e Introduction of new @es or procesmt use hazardous materials.

e Building ongfor fills or filled& d where methane is present or will be produced.

The circumstances ‘Under which poterti osure may occur as a result of a proposed project determine the

manner i ich hazardous m are assessed for CEQR.
200. DEW\H HETH HAZ?
The tial a

significant related to hazardous materials can occur when: a) elevated levels of hazardous
ist on a site an oroject would increase pathways to human or environmental exposure; b) a project

RDOUS MIATERIALS ASSESSMENT IS APPROPRIATE

ould i duce new @ttivities or processes using hazardous materials and the risk of human or environmental expo-
surelisgihcreased; or‘@) t roject would introduce a population to potential human or environmental exposure from
off-site sources. | these elements can be ruled out, then no further analysis is necessary.

@ stances are examples of projects where a hazardous materials assessment is warranted:

5 (or other discretionary approvals such as a variance) allowing commercial or residential uses in an
area currently or previously zoned for manufacturing uses.

e Construction requiring soil disturbance in a manufacturing zone.
e Development within close proximity to a manufacturing zone or existing facilities (including nonconforming

uses) listed in the Hazardous Materials Appendix (“the Appendix”).
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e Rezoning to a residential or mixed-use district, if the area may have historically stored, used, disposed of, or
generated hazardous materials, such as an area in a C8 zoning district.

e Development on a vacant or underutilized site if there is a reason to suspect contamination, illegal dumping, or
historic/urban fill.

e Renovation of interior existing space on a site with potential vapor intrusion from on-site or off-site sources;
compromised indoor air quality; or the presence of asbestos, PCBs, mercury, or lead-based paint.

e Development in an area with fill material of unknown origin. Fill material historically used in New York
cludes dredged material that may contain petroleum, heavy metal, or PCB contamination and ash frodi th
torical burning of garbage. In addition, former wetland areas or areas with“fill material containing
wastes may produce methane. \

e Development on or near a government-listed or voluntary clean-up/br
site, inactive hazardous waste site, NYSDEC Brownfield Cleanup Progr
site), current or former power generating/transmitting facilities, m
storage sites, or railroad tracks/rights-of-way.

fi ite (e.g. solidhw landfill
cal Brownfield Cleanup Program
incineratafs, coal cation or gas

@ns (USTSQ) are (or were) located on
i t

ential for hazardous mate-

e Development where underground and/or aboveground
or near the site.

A list of facilities, activities or conditions that warrant further

rials is found in the Appendix. Sites that have been potentially affected by t ce of existing or historical land
uses involving hazardous materials, including those n should be examined further to eva-
luate possible exposure pathways and potential im %public hea the environment. As described in greater
detail in the following sections, evaluation oga sié’ ardous ma oncerns should generally include a Phase |
Environmental Site Assessment (ESA) in accor h the M E-1527 Standard, and, if appropriate, a

Phase Il ESA in accordance with ASTM E- ingluding ph % pling of media (e.g., soil, ground water and soil
gas) on the site of concern. If potential hazardous materials impacts are identified, mitigation and/or remediation in
accordance with a Remedial Action"Rlan would be requijred. In cases where the site is listed in the Appendix and
sufficient site history is known, t itéyowner may elect rnot to complete a Phase | ESA described in Section 320 and
proceed directly to a Phase Il S@scribed inS 330. In most cases, however, knowledge of the site history is

not sufficient and co& ase | ESA i& ly/recommended.

300. AsSESSMENT METH@DS ‘

The hazardou$ materials assessmen @ ly begins with a Phase | ESA, which is a qualitative evaluation of the envi-
ronmenta ti resent ite,dbased on a review of available information, site observations, and interviews.

ondi s
As outlineN: n 320 belo& Phase | ESA is conducted in accordance with the standards established by the cur-
Pha | ESA Stan@ includes research and field observations (but typically not subsurface or building
i ts) to de

ermin her the site may contain contamination from either past or present activities on the
a result of ities on adjacent or nearby properties. If a potential REC is identified during this assessment,
ilding and subsur investigations are usually conducted as part of a Phase Il ESA to confirm the presence and
on.

existing building is to be demolished and excavation required, whereas, when preparing the Phase Il ESA Work Plan,
excavation depth(s) and the proposed conceptual foundation design may be necessary to define the appropriate inves-
tigation scope. Therefore, project plans (whether conceptual or final) should be referenced in, and attached to, the
Phase Il ESA Work Plan and any subsequent reports.
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310. STUDY AREA

The first step in any hazardous materials assessment is to establish the study area. The project site and any asso-
ciated excavation areas (e.g., for utilities, elevator pits, foundations) comprise the focus of the study area, but the
area of study should also include any other areas that might have affected or may currently affect the project site.
Usually in heavily urbanized settings, other areas include the adjacent properties and, at a minimum, properties
within 400 feet of the project site. Regulatory database searches should be performed per the ASTM Phase | ESA
Standard.

For the soil, ground water, or soil gas investigations associated with a Phase Il ESA (discussed below in
330), the study area is typically limited to the project site itself. On a site, this sampling focuses on areas
higher potential for (a) contamination, based on the results of the Phase | ESA; @g (b) enhanced e
ways, based on the Phase | ESA and the activities that would be associated withsthe proposed pro

ple, the scope of the Phase Il ESA Work Plan for a project involving conversion of isting buil t W use
would likely have limited overlap with a project at the same site involvin@ on that i§follo by excava-

tion for a new building with a cellar, basement, or multi-level baseme

320. PHASE | ENVIRONMENTAL SITE ASSESSMENT m

The current ASTM Phase | ESA Standard should be consulte thegeneral sgope ofthe qualitative Phase | ESA.
f the sc uch as site inspections, may not
be possible. For other projects, such as zoning text am ts or other gene ctions, actual affected sites
may be unknown, and the analysis should conside at the’potential i uld be for a variety of different
types of sites (see Section 400, below). General% | ESAs s d be nonore than six months old when sub-

mitted as part of CEQR documentation. If mo Phase | ESA should be updated with cur-
rent regulatory database and site reconpais§anc ormation. not be necessary if an adequate Phase |l

ESA will be performed to confirm the pr absen 3 ation. In addition to the ASTM Phase | ESA
Standard, additional sources of infom@ at are spe ew York City may assist in preparation of Phase |

ESAs. These can be found in Secti “Sources of Data to'Sypplement ASTM Standards.”
321. Assessment, Conclusio, nd\Reporting l
To identify and evaluat jal RECs ata p g? site, a Phase | ESA should be conducted. The Phase | ESA
report typically in de@)llowing kinds{of information:
o Site and&ring properties%, including required ASTM searches.
ners and occupants.

=

e In ws with past and|
ge patterns or infrastructure.
i

op Surfa subsurface d
O&econnaissa ngs.
ederal, state, aI regulatory agency list review findings.
% e Potenti cts from nearby sites, such as landfills, NPL sites, BCP sites, surface impoundments, ASTs,

Ts (LUSTs) of unknown status, etc.
&

e Previous environmental reports or sampling and analytical data.

cerns, such as ASTs, USTs, LUSTs of unknown status, dumping of hazardous materials, PCBs,

e Discussion of the results of the Phase | ESA in the context of the proposed project.

e Recommendations for additional actions, if any.
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Based on the findings of the Phase | ESA, or a recognition that existing or historical uses at the site have in-
cluded those listed in the Appendix, the applicant should assess the potential for hazardous materials on the
project site. In general, hazardous materials may be potential RECs if any of the following have occurred:

e Past or present uses on the site or in the surrounding area used or use hazardous materials.

e The site or surrounding area includes locations listed in federal, state or local regulatory agency
records, and known and/or potential RECs have not been rectified.

e Past or present surrounding uses are a concern and the site is downgradient in terms of ground watér
flow or topographically from those uses. Qualitative assessments of ground water depth and flaW di
rection should not be used exclusive of other available data.

e The proposed project may create the potential for hazardous materials%\n (e.g., due cava-

tion and/or dewatering).
e [f records indicate that the site has been filled and the nature and n the fill is unkow

The conclusions of a Phase | ESA should be made by a qualified envir@al profe al. The credentials of
the qualified environmental professional should be included in t | ESA report. As'defined by the 2002
Brownfields Amendments to CERCLA, a qualified environm ) one who possesses suffi-
cient specific education, training, and experience nece ) gment to develop opi-
nions and conclusions regarding conditions indicative o es or threat eases of hazardous sub-
stances on, at, in, or to a property, sufficient to t the objectives a ance factors of the rule. In
addition, an environmental professional must ha

e A state or tribal issued certification orJieen d threey elevant full-time work experience;

3 J
e A baccalaureate degree or higher ifas or engi Ive years of relevant full-time work ex-

perience; or

e Ten years of relevant full-ti k experience.
The conclusions of this asse an fall into the folﬁving categories:
e There is little or jikelihood of c nta@on, and therefore, there would be no significant adverse
impacts restlti ofn hazardous mat , and no further investigation is warranted. Note that a
Phase | nn ntirely eli ertainty regarding the potential for hazardous materials or a

REC in connection with erefore, the preparer and reviewer must make certain that all
igence measure peen undertaken before concluding that no potential adverse impact

Na ination may‘exist or is known to exist. More work is required to determine nature and extent of

the Contaminati that the potential for significant adverse impacts can be fully disclosed and miti-
ation deyelope ppropriate. A Phase Il ESA (described in Section 330) should be performed to de-
termine t%ure and extent of any contamination. At this point, it is strongly recommended that
DEP be contactéd.

ould be summarized as part of the CEQR documentation, including a description of the
, research and activities undertaken, findings, and conclusions.

330. PHASE Il ENVIRONMENTAL SITE ASSESSMENT

Prior to conducting a Phase Il ESA, a Work Plan should be prepared that details the proposed soil, ground water or
soil gas scope of work. A Work Plan for the Phase Il ESA should include three major elements described in greater
detail below: (1) an analytical plan that addresses the types of sampling and rationale for the approach, along
with the investigative, sampling, and laboratory analysis methods to be used; (2) a Health and Safety Plan (HASP)
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(see Section 332) for personnel undertaking the work; and (3) a quality assurance and quality control plan for the
acquisition, handling, and analysis of samples taken. The Phase Il Investigative Work Plan and HASP should be
submitted to DEP for review and approval to insure that the investigation conducted satisfies the requirement of
the CEQR process. A standard guide for Phase Il ESAs has been developed by ASTM (ASTM E 1903) that can be
used as a framework for developing the scope of work for the assessment activities. In some cases, depending on
the potential contaminants and the surface and subsurface drainage patterns on the site, it is advisable to con-
duct a physical investigation of the soil, ground water or soil gas on an adjacent property with appropriate access
approvals.

Sites should be thoroughly characterized to: (1) document contaminant levels; (2) ensure that all potenial
sure pathways to on-site and off-site receptors have been addressed; and (3) enstige public and wor e
safety during remedial activities and construction. The items below present gui on the type and

fort required to adequately characterize a site during a Phase Il ESA.

e A geophysical survey through a ground penetrating radar (GPR) investigation with confitmatory test pits (if
warranted) should be conducted in areas where buried tanks r other subsur nditions are
suspected to be present based upon a review of the site hist latory ases, and/or other docu-

mentation/reports, but are not evident at grade. AGPR s also b rran if extensive fill exists

at a site with limited historic information.
e In general, evenly spaced test borings spread ac ire site shoul anced to the proposed ex-
cavation depth(s) as well as the water tablg to a ately char. i site during a Phase Il investiga-

tion. The test boring locations may be biased tewards identified R and are usually situated on-site. They

may also be located off-site with appropri rizatio
e At a minimum, one test boring shoulﬁ nced in emfied REC (as per the Phase | ESA findings)

and focused on the locations wh Wreatest e mihatioh is suspected. These areas could include,
but are not limited to petrole Xazardous @ orage areas; drywells or leach fields/pools; dry

cleaning areas; stained soil oristressed vegetation 2 industrial/manufacturing processing areas; and
areas where on-site co inatioh from off—sit(?ource is suspected.

e To adequately charar@ T areas, a minimum of two test borings should be advanced per tank cluster.
a

Test borings sho nced withi eet of the tanks, if possible, and to a minimum depth of five
feet below, ifivert for thevm of representative soil samples. In the event that any leaking
t

ifi the site d hase Il ESA, NYSDEC DER-10 guidance should be followed.

e Tes i Id be ast to the proposed excavation depth for future on-site structures or

o , two soilisamples®$hould be collected from each test boring/probe, and the samples should be
focused on any secti exhibiting evidence of contamination based on field screening. One surface soil
sample should be acted from the upper two feet of soil (typically the 0-2 feet bgs interval) and one sub-

urface sail, sam petween 2 feet bgs to the maximum proposed excavation depth (based on visu-
aI/oIfactNence of impacts and/or elevated soil screening readings obtained using accepted field in-
strument o evidence or elevated readings are noted during borehole advancement, the subsurface
oil“sa should be collected from the two foot interval below the proposed maximum excavation
@ ) and/or the ground water interface (whichever is encountered first). If ground water is encoun-
2redfin a test boring/probe within five feet of surface grade, only one soil sample per boring may be war-
ranted as long as adequate upgradient and downgradient ground water samples are collected.

e Where the water table is less than 30 feet beneath the deepest level of existing or proposed on-site base-
ment or slab-on-grade foundation, ground water samples should be collected for laboratory analysis.
Ground water samples should be collected within the areas of concern and to intercept potential migration
from off-site sources. Depending on the Phase | ESA findings, as well as known regional ground water or
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soil vapor contamination, collection of ground water samples may be warranted at depths ranging from 30
to 100 feet below the deepest structural elevation of the proposed structure. It is recommended that
ground water samples be collected to adequately characterize the site.

e Soil, ground water and soil gas sample collection methods are described in Subsection 331.2.

e Unless contamination is known to be limited to specific compounds, soil and ground water samples should
be analyzed for Full List volatile organic compounds (VOCs) with Methyl tert-butyl ether (MTBE) by EPA
Method 8260B, semivolatile organic compounds (SVOCs) by EPA Method 8270C, polychlorinated biphenyls
(PCBs) by EPA Method 8082, pesticides by EPA method 8081A, and Target Analyte list (TAL) meta
Method 6020 at a NYSDOH-ELAP (Environmental Laboratory Approval Pr@) certified labora

gas, sub-slab soil gas and indoor air samples should be analyzed for VOCs PA Method T at

DOHELAP-certified laboratory. If ELAP certification is not available, cez@ by other, a sj@and/or
i

organizations is recommended. Additional analyses may be warran type of co i n sus-
pected cannot be adequately characterized by these analyses. NYSDO gory B D are not re-
quired for CEQR. However, specific levels of quality control deli ay be require ome projects
using grant money, for legal defense, or if the analysis must ct@ith requi ents of other agencies.

e water table is suspected
younds, etc., located at or

e Where the potential for vapor intrusion from gro
based on the identified RECs such as LUSTs, petrole
near the site, the NYSDOH’s October 2006 Guid

York should be used as a guidance tool to design a opriate
DOH 2006 guidance document provides evaltation methods for existing buildings undergoing change of

use and/or renovations, as well as gener, estigatig otocolrapplicable to any building scenario.

An example is the renovation of a buildi erly occupied byia dry-cleaning facility. In some instances it
may also be necessary to collectand andlyze soil sub-slab’soil vapor, indoor air, and/or ambient air
samples. \
@SA described following sections, immediate notification(s) to
equired if: ,

or “reportable quantity” hazardous substance discharge must be reported in
federal, sta local laws.

of hazard & als that pose a potential or actual significant threat to public

In the process of performing the P
NYSDEC, NYCDEP, and/or US

e Discovery of a petrol
accordance with

e Discover ev
health orth vironment that e reported in accordance with applicable federal, state or local laws.
When p e, the Phase |l conducted before a determination of significance is made at the EAS
stage or,'if a positive declaratio g issued, before the DEIS is completed.

. Ph 11 ESA Work Pla

Phase Il ESA Work @ hould include an analytical plan, which describes the site investigation appropri-
o find and identify ype and extent of contamination that may be present. In general, a single phase
onducted, although completing the work in stages may be necessary as a result of access

ofganalytical w
mitations.

ould specify the proposed number and locations of test borings on a site map; boring depths
n' of representative soil, ground water, and soil gas samples; well specifications; split-spoon or
macro core sampling intervals and how representative samples will be selected for laboratory sampling; or-
ganic vapor screening (using, for example, a photo-ionization device or PID) and soil description methods (as
conducted by a professional geologist or qualified environmental personnel); potential aquifer permeability
testing or determination; well development techniques; handling and disposal of borehole cuttings and well
development water; and methods of determining the ground water depth/elevation, etc. The Work Plan
should include site development plans with (at a minimum) maximum soil excavation depths/elevations for
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basements, footings, sub-surface utilities, elevator pits, etc., as well as any proposed grade-level yard, cour-
tyard, parking, or grass/landscaped areas.

The Work Plan should be tailored to the proposed project. Sampling should typically be performed, at a min-
imum, to the depth of the project excavation and generally deeper, where the potential for subsurface soils,
ground water, and/or soil vapor impacts have been identified. The potential for vapor intrusion should be as-
sumed where on-site/off-site VOC-contaminated ground water is likely located within 30 feet, vertically or ho-
rizontally, below an occupied building foundation. When chlorinated VOCs have been identified in the soil va-
por, the potential for vapor intrusion may warrant investigation at depths ranging from 30 to 100 feet, vesfi-
cally or horizontally, below an occupied building foundation.

331.1. Elements of the Work Plan \
All Phase Il ESA Work Plans consist of the investigation work plan (descr% e) and an
e

ysis (described in 331.2). However, not all elements listed below ar% for all projec

GEOPHYSICAL SURVEY

If recommended by the Phase | ESA, a geophysical survey m: be Undertak help locate buried
metallic objects or material, characterize the subsurface gonditions and geology, identify sub-surface
utility infrastructure, or determine the presence or e aminant plume. Typ-
ical geophysical tools and techniques may inclu ried metal, such as
tanks or drums), ground-penetrating radar, g /s, and seismic refrac-
tion/reflection surveys. Limits on geophysicalytechni nd the presence of inter-
ference structures, such as overhead elegtni urface metal (e.g., reinforced

aiding in the determination of opt'\ pling |

SOIL-GAS SURVEY Q

A soil-gas survey tests aturated zone (soil area above the water table) for the presence of
VOCs or methane. Typi latile compounds ﬁ:lude constituents in gasoline, such as, MTBE, BTEX
compounds (benzen e, ethylbe e, and total xylenes), and industrial solvents, such as te-
trachloroethyle d trichl e@e (TCE). These VOCs may persist from surface spills or
leaking u orage tan % e diffusing upward into the unsaturated zone from dee-
per contaminated media, espe¢ia nd water. Soil gas sampling may be required in land-filled

etetmi hether methane gas is present. Accepted techniques (see NYS-
% or Evaluating Soil Vapor Intrusion in the State of New York) include
por sampling probe (usually a hollow steel rod with a slotted intake point) into

the pl
% urface, pu the sampling system, and testing the effluent soil gas with field analytical
equipment or c i amples for laboratory analysis. The 2006 NYSDOH guidance document pro-
ides guidelines pling of soil vapor, sub-slab vapor, crawl space air, indoor air and outdoor air.

SHALLOWGES BES
arge, number of shallow soil samples can be collected in a relatively short time using direct push

%~ (DPT). This type of DPT probing is routinely done during first stage surveys to collect a

of preliminary soil samples to assist in the characterization of the site. This type of probe

ampling is easier to maneuver and results in less site disturbance than a typical full sized drilling rig.
Upon retrieval, the soil samples should be scanned using an organic vapor analyzer or other suitable
field-screening equipment that has been properly calibrated. The field screening results should be
noted on a test boring log, along with information regarding sample interval, soil description, relative
moisture content, color, and any evidence of contamination (e.g., odor, sheen). As appropriate, a li-
mited number of soil samples can be selected for further analysis at a NYSDOH ELAP-certified labora-
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tory. In certain cases, completion of the shallow soil probe investigation may be sufficient to charac-
terize site concerns. Although this type of soil probe sampling relies heavily on dedicated sampling
equipment, this equipment should be decontaminated between sampling locations to avoid cross
contamination. Limitations of this type of soil probe sampling include limitations on depth (especially
at sites with fill or boulders), limited sample volume, and inability to provide blow counts (standard
penetration test).

SUBSURFACE EXCAVATIONS
Test pits and trenching allow for inspection and sampling of subsurface materials, equipment, a

structures. Exposing the subsurface to inspection often reveals heterogeneity or other features that
may have been missed by probe sampling. In certain situations where the agea of concern is
and relatively small in extent, excavation equipment can quickly assess@ ce conditio

limited number of test pits. This is especially useful in determining co of fill mat
bris piles. 6

SURFACE SOIL AND WASTE SAMPLING
Sampling of surface soil or exposed wastes or other surf%s contamindnt often conducted

during first stage analyses. A large number of such e qui ected with very little
disturbance to activities at the site. For example, if trafsformers ed in the initial as-
sessment, a wipe sample and surface soil sam i ose locatio taken to determine

whether the transformers had leaked PCBsg Areas Where suspe

face should also be sampled. Again, depeNn the media sa iquid, solid, semi-solid, or
mixed), the samples can be quickly colle it ing tools, such as dedicated spoons or
trowels. Special consideration and ca e exerci

@ ducting this type of sampling since
any contaminants exposed at thtxce rovide a al exposure pathway for persons occupy-

ing or working at the site.

SOIL AND GROUND WATER PR
During more detailed s

TIGATIONS
subsurface i?estigations at contaminated sites, DPT can be used
d water samples from discrete depths by using 4-foot macro-core sam-

to collect both soil a r
plers and/or hyct@\ echnology able screens. Although DPT ground water collection is

possible, t o small diamete& oints are preferred.

SOIL BORINGS MONITORIN %
Soi itoripg i ations can be implemented at areas of concern identified in ini-

mplished by mobilizing an environmental drilling rig at the site. Soil

nds on rig access to the site and the presence of underground and overhead
ay’issues. Soil samples may be obtained by other types of rigs or hand auguring

utilities and rig
f full size,rig acc c
% extend to%d depths, and does not allow for the determination of the ground water flow direc-

tion.
VG BUILDINGS AND STRUCTURES

@ mon for building structures to contain hazardous materials. These materials could have been
intFéduced as components of construction materials or discharged as a result of poor operational
practices on the part of an industrial occupant. Appropriate sampling techniques depend on the ma-
terial of concern and the location of the contamination in or on the building. Wipe samples, bulk
samples, air samples, coring samples, or field measurements may be appropriate in different situa-
tions. Regulations governing demolition may apply.
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Asbestos is a name applied to a group of natural minerals, with particularly good fire resistant and in-
sulation properties. These minerals include chrysotile, amosite, crocidolite, actinolite, tremolite, and
anthophyllite. In addition to insulation/fireproofing products, asbestos is also commonly found in
roofing materials, floor tiles, vinyl flooring, gaskets, mastics, caulks, plaster, joint compound, ceiling
tiles and a range of other building materials. Materials containing more than one percent asbestos
are considered asbestos-containing materials (ACM). ACM are classified as friable or non-friable: fria-
ble ACM (e.g., most spray-applied fireproofing and pipe/thermal insulation) more readily release as-
bestos fibers than non-friable ACM (e.g., vinyl flooring and most roofing materials). Title 15 Chapter
of the Rules of the City of New York and New York State Industrial Code Rule 56 set out requireme
for sampling and abatement of ACM.

Lead-based paint (LBP) was generally not allowed to be applied inside resij
in New York City. After 1977, its use inside other buildings was also re

ial buildings after

became much less common, but LBP may still be used outdoors. LBP ntah icular-
ly to children, and especially when it is in a deteriorating condit d dust_may ent in
some structures and on some paved surfaces in building y rroundifg streets. New York
City’s Local Law 1 of 2004 promulgated under the New hildhood Lead Poisoning Act of
2003, sets out requirements for testing and abatem gs and ccupied facilities, and

USEPA certifies LBP evaluation and abatement firms.

Visible signs of staining, pooling, or discharge of
based on the suspected material. For exa

assessed by collecting wipe samples, wh% en analyzed in a laberatory.

331.2. Sample Analysis and Analytical Metho
Samples collected pursuant to t ation w ) ent to a NYSDOH-ELAP certified la-
boratory for analysis. The Iabor a yses of e ental samples should be conducted accord-

ing to the holding time and uirements of e NWSDEC Analytical Services Protocol (ASP) un-
less superseded by ne s.

es should be sampled
surface stains are usually

Analytical methods f

ical Metho edition, (see the Appendix). The wastewater and drink-
the US EPA Office of Water: EPA Methods and Guide-
lines for, ndix). Environmental samples should typically be analyzed
for the Full Li i gani unds (VOCs) with Methyl tertbutyl ether (MTBE) by EPA Me-

atrices are Eublis’hed in US EPA SW-846: Test Methods for Evaluating

th pounds (SVOCs) by EPA Method 8270C, polychlorinated biphe-
nyls (PCBs) by EPA A, pesticides by EPA method 8082, and Target Analyte list (TAL) met-
s by Metho or a modified list(s) of constituents from other regulatory entities, by

ods appropri the project objective and acceptable to DEP. Sample collection and analyti-
caI methods for Inants in air (i.e., the vapor phase) are provided by the US EPA Center for En-

ironme Information: Office of Research and Development. Environmental samples
should ected and analyzed for the contaminants defined in Compendium Method TO-15: De-
termi Volatile Organic Compounds (VOCs) In Air Collected In Specially-Prepared Canisters

d By Gas Chromatography/Mass Spectrometry (GC/MS).

dlngs and structures, paint samples may be analyzed for the presence of lead utilizing the EPA
Viéthod 7420 (Flame Atomic Absorption) or 7421 (Graphite Furnace Atomic Absorption), as appro-
priate. This can be supplemented by portable X-ray fluorescence to reduce the analytical burden.
Wipe samples for PCB-containing surface stains are analyzed using EPA Method 8081. Asbestos sam-
ples must be sent to a laboratory accredited by the New York State Department of Health's Environ-
mental Laboratory Approval Program (ELAP) and the National Voluntary Laboratory Accreditation
Program (NVLAP), and analyzed by Polarized Light Microscopy (PLM) and Transmission Electron Mi-
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croscopy (TEM), if appropriate, for asbestos type and percentage. If the site history or inspection in-
dicates that other hazardous materials might be present, analyses for these materials should be con-
ducted.

332. Health and Safety Plan

As part of the Phase Il ESA Work Plan, surface and subsurface assessments must be conducted in a safe man-
ner and in accordance with a site-specific Health and Safety Plan (HASP), established to protect the health and

safety of both on-site personnel and the surrounding community. The HASP is prepared in accordance wi

the applicable U.S. Occupational Health and Safety Administration (OSHA) requirements under 29 CFRgPar
1910.120. The intent of the HASP is to provide appropriate procedures to minimize the potential for inju
exposure to site contaminants during the assessment. The HASP must describe aNe potential fiaza

the site and the methods to mitigate such hazards. Special attention must be give r mon-
fély*The

itor for potential exposure and the various levels of protection required for 4as
HASP may also describe site perimeter and/or community air monitoriag t e HASP
should clearly note that prior to any type of intrusive investigatio s will be

marked out to avoid possible injury to workers and the potential d
requirement, the HASP should include VOCs, SVOCs, Pesticides

333. Quality Assurance and Quality Control
The third major element of the Work Plan, a lalfota
Quality Assurance/Quality Control (QA/QC).keg

fieldwork. This program establishes generals
ry analysis activities. Also referred to as @Q

sample integrity from the field to %
protocols are followed. The p uld include samplingy@A/QC protocols for all compounds sampled. It
should describe sampling tec%d methods, inWing NYSDEC guidelines, to assure sampling integrity;
field instrumentation calibratio d maintenance procedures; decontamination procedures for all equip-
ment; chain-of-custody ms; sample ation requirements; laboratory analytical procedures; la-
boratory equipm c@on and mai aneesprocedures; the experience and capabilities of personnel;

and any other rs a lated with , delivering, and analyzing samples. The plan should clearly
document the procedures regarding,d ination of drilling and subsurface sampling equipment between

samplin tions. The USEPA p de
documents are included i Appeng

340. 4CONCLUSIONS AND DOCUI

al step of the Phas SA is to prepare a report documenting the following:

the site and surrounding area;

empilation and tabulation of all analytical data (even if non-detectable concentrations are revealed);

logies used (including any deviations from the Work Plan);

tivities;

e Description of the site hydrogeology;
e Interpretation of the analytical and site assessment data;

e Comparison to appropriate standards, criteria or guidance values; and
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e Findings and recommendations.

The contents and format of the Phase Il ESA Report should conform as closely as possible to the guidelines in
ASTM E 1903 Appendix X1.

The results of the Phase Il ESA (both in the field and from the laboratory analyses) are interpreted to characterize
the extent of hazardous materials and the ranges of soil, ground water, or soil gas contaminant concentrations.
The soil and ground water sampling data are quantitatively compared to existing guidelines and standards. Most
commonly, soil sampling results are compared to the NYSDEC 6 NYCRR Part 375-6 Remedial Program Soil Cleanup
Objectives (SCOs). Comparison with the relevant unrestricted or restricted SCOs should be based on the
scenarios associated with the proposed project, and different SCOs may be appropriate at different loca
land uses. Note that soil contamination must be evaluated for protection of gro water in addi to
health criteria, unless excluded by Part 375-6.5 (NYSDEC Technical and Admi Guida (o)

(TAGM) #4046 should no longer be used). Ground water sampling results compared Class
GA water quality standards that are listed in NYSDEC's Technical & Operati ance Se ). Note that
aquifers in NYC should be viewed as potential drinking water sources und sampling re-
sults should also be compared to City or State guidance values for ‘dewatering to cityasewers and EPA guidance
values for vapor intrusion. Soil vapor and indoor air sample coficentr d be pared to guidelines,

where available, in the NYSDOH’s October 2006 Guidance i usion in the State of New
York. When investigations identify soil vapor contamimants ide of NY ] stituent list, EPA guidance
values may be used for comparison purposes.

The Phase Il ESA Report is provided to DEP or OER, as applicable, for rev and approval. If hazardous materials
are identified at the site and it appears that re | 'faeasures d likely»be required to adequately mitigate
the contamination, a Draft Remedial Actio a P) and iﬁc Construction Health and Safety Plan

(CHASP) should be submitted along witkthe Pha ESAR

400. DETERMINING IMPACT SIGNIFICA

rom hazardousggmaterials depends on the type of materials present, their
levels, their location on the site, ther exposure to the hazardous materials would be associated with the pro-
posed project, either during g construc general, given adequate knowledge of the site and its envi-
rons, the following two due sfcan be used t& e whether a significant adverse impact would occur:

azardous materials? This includes present and future users of the
ruction workers.

al exposure to hazardous materials? This includes hazardous materials af-
atliral resources or exacerbating existing environmental contamination.

The potential for significant adverse

Is there a pétential for human exp

oth of these"§uestions is "no," it is unlikely that a potential for significant impacts exists. If the answer
'ves," then a sig ant adverse impact might occur. Examples of significant adverse impacts from hazard-
lowin

S includew g:
Workers ma posed during excavation. For example, sites that were formerly solid waste landfills may

ive levels of methane; compounds adsorbed to soil may become airborne as dust and ingested
e nose and mouth; or dewatering activities may expose workers to contaminated ground water.

e occupants may be exposed to on-site hazardous materials. For example, children at a residential
site may ingest contaminated soil or lead-laden particles from a building's interior.

e Future site occupants may be exposed to materials migrating from off-site. For example, materials leaking from
a gasoline underground storage tank on an adjacent property may migrate in the subsurface as a separate-
phase liquid, dissolved in ground water, or as a vapor.
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e Occupants of adjacent properties may be exposed. For example, contaminated soil or dust may be transported
to adjacent sites during excavation. Surface and subsurface drainage patterns may cause on-site contaminants
to migrate off-site during or following construction, impacting adjacent properties or natural resources. Soil gas
may migrate to adjacent properties or buildings.

e For projects that would introduce hazardous materials to a site or involve management of hazardous materials,
the methods of handling and disposing of those materials (in accordance with all applicable legal requirements
of City, State and federal agencies) should be described, but compliance is generally assumed for the purposes
of determining whether a significant impact exists under CEQR.

Conditions of contamination that are generally not considered significant adverse impacts include the followin

e No significant impact would occur when hazardous material concentrations_ und water exc YSDEC
Class GA ground water quality standards listed in TOGS, unless there is a p@t oute of eéxposure through
drinking water, vapor intrusion into buildings or structures, or ground wa rge to surfaceWaters, or the

proposed project involves impacts associated with dewatering.

e In certain circumstances—particularly for asbestos and Iead—2 lianee with &ble regulatory require-
ments would prevent significant impacts. For example, if thé preject requires,d mown or renovation of a
ul require @ necessary whether or not

building containing asbestos, compliance with applicable
Decisions regarding the potential for significant adverse%:e ust be m e-specific, project-specific basis,
i

the project is also subject to CEQR.
considering all available information. The lead agency sh consult with DEPfip,determining and assessing the poten-
tial for significant adverse impacts. However, if such xists, th ad
as appropriate, in developing measures to avoid

age must coordinate with DEP or OER,
pacts. Depending on the adverse impact
oast Guard) may also require notification.
t be possible. In this case, more general conclu-
s of sites may be appropriate.

For generic or programmatic actions, site-specifi
sions about the type of impacts that may he e

500. MITIGATION AND REMED Q Y4
Mitigation is the implementati Qions de ign@:iminate, contain or control sources of significant adverse im-
pacts and eliminate expésu ays. Reme&a’ e implementation of actions designed to remove or treat the
sources of significa erse acts and ina nd/or reduce concentrations of hazardous materials. Mitigation
and remedial measures are, determing art on the detailed findings of the Phase Il ESA. DEP and OER rec-
ommend a “rigk-Based” approach i ining the proper course of mitigation. The risk-based approach evaluates
the exposure pathways associated b proposed project. Implementation of mitigation and remedial action fol-

lows carefuldevel ent of a propriate Remedial Action Plan (RAP) and site-specific Construction Health and Safe-
ASP),, Both short d long-term risks should be assessed. Questions that the City considers when eva-

i posed remedial @ ach are:

e “"Which avai%ﬂitigation and remedial technologies would accomplish the mitigation and remedial goals
for the sit

. at'are ort-term risks?

the long-term risks?

e What are the risk-based benefits of the RAP?

e Would implementation create potential new or additional risks to on-site occupants or the surrounding pub-
lic?
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e Would implementation result in residual hazardous materials remaining in place on site so that an appropri-
ate institutional control (e.g., (E) Designation, declaration of covenants and restrictions for ongoing site man-
agement, memorandum of understanding (MOU)) governing ongoing monitoring is required?

In evaluating the short-term risks associated with a remedial technology, both adjacent community and on-site worker
risks are assessed. Examples of remedial approaches that may pose a short-term risk to an adjacent community include
emissions from an on-site remedial system or fugitive dust emissions and/or odors as a result of excavation activities.
In addition, on-site worker health and safety issues should be considered.

Evaluation of long-term risks focuses on evaluating residual risk and evaluating the effectiveness of the rem over

time. Residual risk may occur if hazardous materials are left on-site but are mitigated by reducing or elimina po
sure through measures such as capping, or sub-slab vapor barrier and depressuri;'&systems. Thése " me 3
should be monitored through a site monitoring plan, which may be ensured through ination ofin onal con-
trols, such as an (E) Designation, declaration of covenants and restrictions for Oi @ e manage , land
disposition agreement and/or mapping agreement.

Implementation of a mitigation or remedial measure does not absolve thefi er fro ditional mitigation or re-
mediation in the future should conditions warrant (e.g., site use chan or other agencies may
require additional investigation, mitigation, and/or remedial m . ha ul cument that the se-
lected remedial action was properly implemented should alway i hosen remedy or mitiga-
tion. For example, where site excavation would be followe i bing specified requirements,

the RAP should set out appropriate testing protocols and tim issi OER, as applicable, of laboratory
testing data, documenting both proper off-site disposal ane.c

510. CONTAINMENT TECHNIQUES QQ

ation. Caps are often employed when contami-

nated materials are left in pla apping is sometimes performed together with measures for ground water con-
taminant control, surface w. ntrol, and sub-sur!i;e gas collection or control. Various cap designs and cap-
ping materials are available@ clean soil o dard paving to multi-layer engineered membranes. The selec-
tion of the cap design rials depéndsiofi the nature of the waste to be covered and the intended use of
the capped are es of capping | an uncertain design life; the need for long-term inspection and
maintenance; blems that arise they need to be breached to install or repair utilities. Depending on

the mater canb erosion, cracking or other types of deterioration.

ina be contained by such techniques as construction of subsurface barriers,
, or grout curtains, in which liquid material is injected into the soil where it solidifies
yotential for vapor intrusion by contaminated soil vapor is identified, resulting from

exterior installationyis not practical, membranes or coatings can be applied to the building’s interior slab and sub-

rade walls. Heatig, ventilating, and air conditioning (HVAC) systems can also be adjusted so that there is a “posi-
ronment within the building that prevents soil vapor from entering indoor spaces. Where be-
els of a building are open to outside air or ventilated in accordance with all applicable New York City
of Building (DOB) Codes (e.g., parking garages beneath residential buildings), additional systems to
prevent vapor intrusion may not be warranted. This would be evaluated on a case-by-case basis, pending evalua-
tion of proposed sub-grade uses and ventilation systems.

b&oft ehhologies like sub-slab vapor barriers, and depressurization systems. In situations where
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520. REMOVAL TECHNOLOGIES

Contaminated surface and subsurface materials can be removed from a site. The types of equipment and con-
struction techniques selected are determined by the physical characteristics of the materials being excavated, the
volume of material to be excavated, the depth of the excavation, and the haul distances involved. In general, ha-
zardous wastes and petroleum-contaminated materials require removal, whereas historic fill and other materials
with concentrations typical of urban fill material may be reused on-site, provided that doing so is not in violation
of any applicable regulatory requirements and that exposure to such materials is mitigated by installation of a
cap, or other appropriate mitigation controls are implemented. In accordance with NYSDEC’s Rules and ula-
tions on beneficial use, found at 6 NYCRR Part 360, Section 1.15(b)8, nonhazardous, contaminated soi

been excavated as part of construction projects may be used as backfill for theﬁexcavation or_exc

containing similar contaminants at the same site.

Once removed from the project site, the contaminated materials must be_p
reused in accordance with NYSDEC regulations. The transport, treatment, posal of¥solid and hazardous
wastes and other materials are regulated by many agencies including , the partment of
Transportation, FDNY, DSNY, and other state regulations if the materials in other states outside of

disposed r icially

tions. A copy of all relevant documents, including trans
all material removed from the site, disposal/recyéling c
with disposal showing requisite approvals for i
neer/architect of record, associated consultant@
Ground water may be extracted to haltthe{late nd

sequent treatment and/or disposal.

Where contaminated soil vapor is @passive or ac control systems (i.e., sub-slab depressurization
systems) may be appropriat ent exposures. These can include collection and treatment, but more com-
monly, the emphasis is on co easures that ensu‘that gases do not form explosive, oxygen deficient condi-
tions, high concentrations of soil ¥apor contaminants, or enter into structures.

Bulk liquids and sludge metimes fo its, ponds, lagoons, sumps, trenches, or tanks. These liquids and
sludges almost 'S e remova p nt the contamination of soil and ground water adjacent to the
area.

When ah@ndened storage drum ylinders or similar potentially acutely hazardous items are found at a site,
timely removal aetions areslikely Wa ted. These activities require specialized knowledge and safety procedures.
Approptiate sultation regulatory agencies may be required.

% taminated mate % reated on site or removed from the site for recycling and/or disposal must be ma-
aged in accord 3

applicable federal, state, and local regulations.
53 EATMENT@ GIES
c

ent ¢ ogies involve treating hazardous materials to either reduce the concentration of the contami-
S % ern or alter the characteristics of the contaminated material. This can be performed on-site (either
in-situ omexsitu), or off-site. All treatment technologies should be implemented in accordance with all applicable
federal, state, and local regulations.

INCINERATION is a well-proven method of burning wastes containing organic compounds at a very high tempera-
ture. However, incineration is usually too expensive to be a cost effective approach and it also requires removal
and transportation of the materials off-site.
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THERMAL TREATMENT TECHNOLOGIES include a number of methods that use heat to separate contaminants thermally
from the media in which they are found. These technologies do not destroy the contaminants; consequently, they
often require subsequent off-site disposal. An exception is the thermal treatment of petroleum-contaminated
wastes that are then incorporated into asphalt and subsequently used for paving roads.

SOIL VAPOR EXTRACTION (SVE) is a method of treating soil in the unsaturated zone contaminated with VOCs. Soil va-
por extraction consists of a network of wells with perforated well screens spanning the contaminated portion of
the unsaturated zone to remove VOCs.

AIR SPARGING/SVE includes passing air through a column of VOC-contaminated ground water and collectin
taminant-enriched vapors with a SVE system above the water table. The system includes a series of ai
points below the water table and a series of vapor extraction points above theNﬁtable. With
conditions, this type of system can clean up both the ground water and soil at V. ontaminated si

C

AIR STRIPPING is a process of forcing air through impacted ground water or su tertor | chem-
icals. Water is pumped into an air stripper and then sprayed over packingunaterial where a the evapo-
rated water vapor upward. Air stripping is most effective when dealifig With“Contami aporate easily,

such as fuels or solvents.
SOIL FLUSHING is the application of a liquid flushing agent to'sei %

nants. This process is not commonly used in New
concentration of contamination that is distributed over

CHEMICAL OXIDATION applies chemicals called oxidantsyto destroy pollutio

dation can destroy many types of contaminants N

IN-SITU BIODEGRADATION is the process of enh@fici icrobial a @
D 30

are adsorbed to soil particles or dissolvg intthe aqueous

tassium, or other nutrients to the sys [\

MONITORED NATURAL ATTENUATION is a combination of cal, chemical, or biological processes that, under
favorable conditions, act with h n interventiov reduce the mass, toxicity, mobility, volume, or concen-
tration of contaminants in round water. These processes include biodegradation; dispersion; dilution;
sorption; volatilization; Qiﬁ biologica ilization, transformation, or destruction of contaminants. This
remedial strategy s&qu continued mo& assess progress and to ensure that exposure scenarios do not
change as atte ion eds. MNA b gaining acceptance for sites where there is no potential for hu-
man or environmental,exposure with low levels of VOCs in ground water that is not used as a source

of drinki ter. When MINAGS atégy selected for remediation of VOCs, the potential for soil gas contami-
nation and vapor intrusion_shouldbe considered as an exposure pathway during monitoring.

nd ground water. Chemical oxi-
sticides.

remediate subsurface contaminants that
g oxygen and phosphorous, nitrogen, po-

SOLIDM ND STABILIZATION SOLIDIFICATION refers to treatment processes that are designed to change the physi-
al'gharacteristics of t thereby minimizing free liquids and/or decreasing leachability. Stabilization tech-
% involve process limit solubility.

540 IGATION T &JES FOR CONTAMINATION IN BUILDINGS OR STRUCTURES

s depend on the type(s) of contaminant, the location of the contamination in or on the build-
e, and the potential exposure pathway(s). Generally, hazardous materials contaminating building
an be either contained or removed. Lead and asbestos are the two most common building conta-
minants, the regulatory frameworks for which were described above, but other possible hazardous conditions
may be present. The mitigation for specific problems should be resolved in coordination with DEP for asbestos
and/or DOHMH for lead on a case-by-case basis.
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550. MITIGATION THROUGH INSTITUTIONAL CONTROLS

In certain instances, generally when testing is not physically possible during the CEQR process or when CEQR in-
vestigations identify the need for the City to ensure that post-CEQR remediation is completed adequately, an in-
stitutional control, such as an (E) Designation, MOU (in the case of City-owned property), recorded declaration of
covenants and restrictions, land disposition agreement or mapping agreement, is placed on or entered into with
respect to the subject property to establish a review and approval framework.

The lead agency should work with DEP during the CEQR process to determine the appropriateness of an institu-
tional control. The Mayor’s Office of Environmental Remediation (OER) has the authority and responsi
administer (E) Designations and existing Restrictive Declarations, pursuant to Section 11-15 (Environ
quirements) of the Zoning Resolution of the City of New York and Chapter 24 of 15 of the Rule

New York. When an institutional control is necessary on City-owned land, a be entere
DEP and the agency controlling the site, where DEP would review and approv sting and e ial plans
for that property. DEP and all parties to an MOU should be consulted early it EQR prégcess toreach agree-

ment on the form and specifics of an MOU.

551. (E) DESIGNATIONS Q
The hazardous materials (E) Designation is an institutional
review of a zoning map or text amendment or action

chanism to ensure that testing for and mitigation and/o
completed prior to, or as part of, future developm@nt of an‘affected sit

a hazardous materials impact.

Chapter 24 of Title 15 of the Rules of the Cit @ork andfS

City of New York set out the procedureofo@w (E) Designat

moving (E) Designations. Detailed requi exj n how 16 estigate, remediate, satisfy, and receive appro-
igha

re includediin the/Rules. If necessary, the lead agency may con-

priate sign-offs for sites with (E) Des
sult with DEP during the CEQW identify sites requi an (E) Designation. After a site has been iden-

acedhas a result of the CEQR
g ion. It provides a me-
§ aterials, if necessary, are
liminating the potential for

1-15 of the Zoning Resolution of the
isfying related requirements, and re-

tified or after the (E) has been placedpapplicants are ised to provide the CEQR number to OER and, in or-
der to facilitate OER’s review o proposed to address the requirements of the (E) Designation, it may be
necessary for property provide his@technical documentation related to the hazardous mate-
rials CEQR review(e JEIS, Phase& hase Il ESA Work Plan/HASP, Phase Il ESA Report(s),
RAP/CHASP, le nc DEP corr es, Restrictive Declarations, Notices) to OER. With respect to
an applicant-owned @, -controlledmssi % lead agency determines that the proposed zoning action war-
rants a h ous materials a and a Phase | ESA, the Phase | ESA must be completed during CEQR. If
the Phase’l shows that potentia pdous materials conditions exist, which will need to be addressed during
devel en e lead agenty may-assign an (E) Designation to the site, requiring a Phase Il ESA and any ne-

gessary repediation priomto“and/or during redevelopment of the site (see Section 330 above). It is possible
sed on the Pha and consultation with DEP, the lead agency may determine that the identification
3 )

AS/EIS of the actual nature and degree of contamination is appropriate during
is, therefore, completed during CEQR and remediation is required, the lead agency may

soil and site preparation in accordance with applicable laws and regulations. Such (E) De-
equire the preparation of a Remediation Action Plan in consultation with OER. Otherwise, re-

and approved by DEP, and an (E) Designation may not be warranted.

(E) Designations are listed in a table, “CEQR Environmental Requirements,” appended to the Zoning Resolu-
tion and appear in DOB’s online Buildings Information System (BIS).
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With respect to lots with (E) Designations, DOB will not issue building permits or certificates of occupancy in
connection with the following actions until it receives an appropriate “Notice” from OER that the environ-
mental requirements have been met:

e Developments;
e Enlargements, extensions or changes of use, involving residential or community facility use; or
e Enlargements or alterations that disturb the soil.

As appropriate, OER will issue the applicable notices to DOB including a Notice of No Objection, Notice to Pfo-
ceed or Notice of Satisfaction.

552. RESTRICTIVE DECLARATIONS (@\
a 1nN"co

Historically — until the amendments to the (E) Rules, which became effectiv. 18, 2012, allewi ad
agencies to place (E) Designations on applicant-owned or -controlled si nnectiomwith all zoning
actions — Restrictive Declarations were used as an institutional cont ure thatgthe requi testing,
remediation and/or mitigation occurred prior to or as part of th@ide pment plicant-owned or -
controlled sites.

Restrictive Declarations are recorded instruments, binding long-term lessee, fu-
ture owners/lessees and other parties-in-interest, to i requirements at pre-

determined stages of the project, as overseen by REP i ocess or by OER during post-
CEQR review. In particular, Restrictive Declaration

building permits or certificates of occupancy in
nations.

If an applicant proposes a Restrictive Det&o ith reg address potential hazardous materials

contamination as part of a proposed j as describé ction 421.1 of Chapter 2, the lead agency may
instead elect to incorporate such provisionin an (E) Designatioit.

roject that iz€"possible exposure. If increased exposure to hazardous materials
quiring less extensive excavation may be considered. If there is a
ivate @ a

600. DEVELOPING ALTERNATlgV /
Alternatives to the prop se@ ould m&@nly include the mitigation methods described above and/or
d

e tial development, an alternative may be to cap the area or select
rnative sites for the proposed project may also be considered. In order to

site for opments, the applicant must own or own a right to use the alternative site.

DINATION

TANDARDS

arding hazardous materials address their identification, registration, classification, discharge, han-

generation, treatment, transportation, and disposal. They also provide a means to identify and
an-up of hazardous sites and hazardous releases. Regulations are promulgated by the City, State, and
rnments. An overview of key applicable regulations is presented below. The primary reference for
this section is Parkin, W.P., et.al., 1992, The Complete Guide to Environmental Liability and Enforcement in New
York, sponsored by the National District Attorney's Association.
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711. Federal Government

711.1. Resource Conservation Recovery Act (RCRA) and Hazardous and Solid Waste Amendments (HSWA)

RCRA, adopted in 1976 and amended in 1984, creates the basic framework for the Federal regulation
of hazardous wastes. It provides controls for the generation, transportation, treatment, storage, and
disposal of hazardous waste through a comprehensive "cradle to grave" system of hazardous waste
management techniques and requirements. USEPA administers RCRA and delegates administration
of major components to New York State. RCRA defines hazardous waste either as a listed hazardous
waste or a waste exhibiting any of the characteristics of a hazardous waste (40 CFR Part 261). T

four characteristics of hazardous waste are: (1) ignitability; (2) corrosivity; (3) reactivity; and (4) toxic-

ity as measured by the Toxicity Characteristic Leaching Procedure (TCLP). The, 1984 Hazards oli
Waste Amendments (HSWA) added Federal regulation of underground s nks.
711.2. Comprehensive Environmental Response Compensation and Liability Act (Ci nd Supe dA dments and

Reauthorization (SARA)
Congress enacted CERCLA (also known as Superfund) and its ments (4%{ Part 300) to fund
the clean-up of hazardous substance waste sites. CERCLW% amendé&d bWSARA, has created

a national policy and procedures for containing a ing rele nazardous waste sub-
stances and for identifying and remediating sites_cont ubstances. CERCLA's
purview excludes crude oil, petroleum products,

Title 1l of SARA, the Federal Emergency Planhing and®Communit now Act, was promulgat-
ed to allow public access to information tecal use of hazardous,chemicals and to require each
generator of such materials to develop c%emerge ing procedures (40 CFR Part 300). A
list of Extremely Hazardous Subs@nc@ nd their re reportable quantities was created.

711.3. Transportation of Hazardous Ma
The U.S. Department of Transpertation addresses t g and transportation requirements for ha-

zardous materials und rt 171 through 177, and USEPA regulates hazardous waste trans-
port under 40 CFR Pa nd 263.

711.4. Toxic Substance C TSCA) Q
TSCA em ersiEPA to regulate speeifi ic substances. Federal regulation of polychlorinated bi-
phenyls and asbestos-corta aterials falls under TSCA.
712. N rk State
712.1 viro ntal Cons%n L
e

NYSDEC has develog he regulatory framework for hazardous waste management in New York in
Qr:/asponse to the @ 's Environmental Conservation Law. The criteria for determining a hazardous
ara

those of RCRA and are set forth in 6 NYCRR Part 371.

waste cl p
The Stat&o created its own Superfund-like program to help finance the State's share of clean-
ancosts under the Federal program or to finance clean-ups at State sites that are not under the Fed-
m. New York State's Superfund program, the Inactive Hazardous Waste Sites Law, was
in 1979. This program is described in 6 NYCRR Part 375. The law provides for the identifica-
tion, listing, and remediation of inactive hazardous waste sites in CEQR MANUAL 3J-23 10/01 New
York. Under the law, NYSDEC has provided for a comprehensive listing of inactive hazardous waste
sites.
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712.2. Petroleum and Hazardous Substances Storage Laws

The storage of petroleum and hazardous substances in New York State is regulated through a series
of laws enacted to ensure proper storage and to address petroleum and hazardous substance spills
and leaks. In 1984, Federal underground storage tank requirements were adopted as required by
Subtitle | of RCRA. The New York State petroleum and hazardous substance storage laws are more
comprehensive than the Federal laws and include the Qil Spill Prevention, Control and Compensation
Act of 1977; the Petroleum Bulk Storage Act of 1986; and the Hazardous Substance Bulk Storage Act
of 1986.

The Hazardous Substances Bulk Storage Act of 1986 specifically addresses the storage of nonp -
leum hazardous substances. Owners of tanks storing listed hazardous sub% are required e

ister all tanks storing listed hazardous substances with a capacity greater 5 gallons.
713. New York City 0
713.1. Hazardous Substances Emergency Response Law (Spill Law)
New York City has enacted Local Law 42/1987, the New York Gity Hazardou tances Emergency

Response Law, also known as the Spill Law. Under this la
to emergencies caused by releases or threatened r
ronment that may have an adverse effect on th
jury to human, plant, and animal life and proper is law, which allows the de-
partment to order clean-up of hazardous su nces

it licy to respond
ances into the envi-

713.2. Community Right-to-Know Law
The New York City Community Iﬂght@)cal Law authorizes DEP to gather chemical
information from facilities that u or man t azardous substances and to use this in-
formation for emergency pla responsep . The intent of this law is to protect the

health and safety of the ¢
materials. In addition,

ties, characteristics, [

communities. @

ining materials %xted at the City, State, and Federal levels of government.
[ g

Ghapt ulates building surveys, professional certifications, and asbes-
%@ Laws 70/1985 and 21/1987, administered by the New York City De-
f Sanitatfon, gov he transport, storage, and disposal of asbestos waste in the City. The
gulations a ore stringent than those of the State and Federal governments. The New York
, administered by the New York State Department of Labor, and the EPA-
dministered N@ Emissions Standards for Hazardous Air Pollutants (NESHAP) also regulate as-
bestos actiVities. Asbestos laboratories are regulated by the NYSDOH under the Environmental La-
borat@ al program.
trial Pretreatment Program
% ogram establishes standards for certain pollutants discharged to the sewer system, requiring
0 eatment for effluent that would otherwise not meet the standards.

nity and the envirop t against accidental release of hazardous
ives New York C)/ residents the right to know the identities, quanti-
tions of hazardou$ substances used, stored, and manufactured in their

713.5. Lead Paint
Lead-based paint (LBP) in certain residential and child-occupied facilities is regulated under NYC Local
Law 1 of 2004, NYS Public Health Law Title 10 of Article 13, and the Federal "Residential Lead-Based
Paint Hazard Reduction Act of 1992." The EPA regulates training and certification of individuals and
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certification of firms under 40 CFR Part 745. In other facilities, lead exposure to workers is regulated
by the Federal OSHA regulations 29 CFR 1926.62 and 29 CFR 1910.1025. Disposal of waste with lead
paint is regulated by the NYSDEC under Chapter IV Subchapter B - Solid Wastes.

714. Applicable Standards

New York State has promulgated standards and guidance values for ground and surface waters and suggested
soil clean-up guidelines.

714.1. Surface and Ground water
The NYSDEC Division of Water has published Water Quality Regulations for Surface Waters
Groundwaters under 6 NYCRR Parts 700-705, last amended August 1999.“bnder these regllation

NYSDEC provides a water classification system for surface and ground t 701). o
ditions that apply to all water classifications are that the discharge of , industria r
other wastes shall not cause impairment of the best usages of t?@ g waters as specified by

the water classification at the location of the discharge and a ations that ma fected
by such discharge.

In addition to the Water Quality Regulati@ 700-705, NYSDEC Division of Water
has issued Technical and Operat@nam ovide a compilation of ambient wa-
ter quality guidance values and g ter effl i Lions for use where there are no stan-
dards or regulatory effluent li x This documg o0 provides a summary of the water quality
standards and limitations undeg6 RR Part 700-

Standards and guidance
protect human healthan

uesyfor protection vhe best usage as a source of potable water supply

inking water sources and are referred to as health (water source) values.

@se values generally equal the maximum contaminant

level (MCL)4for t stance. If nr& CL exists, the standard or guidance is 5 micrograms per

liter (W al tringent v asidetermined by the Commissioner of the New York State De-

partment of Ith. For these s@es that do not have an applicable health (water source) stan-

D as determined that a threat to human health may exist if dis-

ofythesState, a guidance value is derived by applying the procedures utilized

ganic guidance" value of 50 pg/L for an individual organic substance may
whichever is more stringent.

dard,%and for which t
charged into the waters

th teora'g
be'wtilized (Part

the three class
Class GA h ground water, Class GSA saline ground water, and Class GSB saline ground water. The
sage.o ss GA ground water is as a source of potable water supply. Thus, the Class GA stan-
ne
(o}

ly correspond to the MCL. The best usages of Class GSA saline ground water are as a

‘ otable mineral waters, for conversion to fresh potable waters, or as a raw material for the

s acture of sodium chloride or its derivatives or similar products. The best usage of Class GSB sa-

line waters is as a receiving water for the disposal of wastes. The Class GSB is not assigned to any

ground water of the State, unless the commissioner of NYSDEC finds that adjacent and tributary

ground water and the best usages thereof will not be impaired by such classification. The ground wa-

ter of the five boroughs are classified as Class GA ground water, except where the criteria for saline
ground water are met (Part 703.5).
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Ground water analytical data generated from a site are typically compared with NYSDEC standards
and guidance values that apply to a site's ground water classification. This comparison aids in the
evaluation of the extent of impairment of the ground water being analyzed. Unless volatilization at
the ground water interface would result or a drinking water supply is affected, no significant impact
may be considered to result from the ground water contamination.

714.2. Soil
Human exposure to soil contaminants can occur through inhalation, ingestion, or skin contact, as well
as indirectly through contaminants leaching or percolating to ground water, if it is used as a source
drinking water. There are no Federal, New York State, or New York City clean-up standards or guide-
lines applicable to all situations to define “acceptable” levels of contamina
ever, promulgated values applicable to certain situations and guidanc
posed by various government agencies. These standards and guide 'n%
models employing numerous conservative assumptions developed,to

nated sites.

In New York, NYSDEC has developed soil cleanup objectiv% ), romulg&G NYCRR Subpart
375-6: Remedial Program Soil Cleanup Objectives. DEC’ hnical an dminiStrative Guidance
Memorandum: Determination of Soil Cleanup Objec C (TAGM 4046, January
1994 with updates) also sets up recommended objectiv he goal of the SCOs
and RSCOs is to eliminate significant risks to,huma and t i

The SCOs (and RSCOs especially for evaluati tals) should be usedto assess levels of environmen-

tal contamination, recognizing each site! lar circ ces regarding current and proposed

future exposure scenarios and fagtoro

714.3. Solid and Hazardous Waste Chara; S
6 NYCRR Part 360 describes waste must ferred, processed, recovered, stored, rec-
laimed or disposed. M ite is considered s waste if it exhibits characteristics identified

in 6 NYCRR Part 360-1
6 NYCRR Part 371 requires that befor port and disposal of contaminated soil from a site, the
generator @mne if it is j egulation as a hazardous waste. A solid waste, such as

st
contami d so onsidere ous waste if it exhibits one or more of the characteristics
identified in 6ANYCRR Part . is a listed acutely hazardous or toxic waste.

720. APPLICABLE COORDINATION
Asn abovg, several ral, State, and City regulations govern hazardous materials. The agencies that admi-
r th regulation eral and State level, such as EPA and NYSDEC, typically are not active in the CEQR

. However, if ais cant amount of hazardous waste exists on the site, which is a significant threat to
health a he enVironment, the appropriate regulatory agencies must be notified by either DEP or the
I agency. F r&ce, if a petroleum spill of more than 5 gallons is found during a site investigation being per-
ormed for agCE NYSDEC must be notified pursuant to Article 17, Section 1743 of the New York State Environ-
or n Law and Article 12, Section 175 of the New York State Navigation Law. The appropriate Fed-
N York City government agencies must also be notified. DEP can provide complete notification re-
quirem ¥Other than regulatory notification requirements, however, Federal and State agencies typically do
not have a review and/or approval role in the CEQR process.

t

At the City level, coordination with DEP's Bureau of Environmental Planning and Analysis is required where the
proposed site is likely to show potential for the presence of hazardous materials (such as a site in or near manu-
facturing uses or with a history that reveals a potential hazardous materials issue). DEP will provide consistent
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technical guidance and review throughout the research, investigation, and remediation phases of a hazardous
waste assessment.

730. LOCATION OF INFORMATION

Throughout this chapter, references to publications, regulations, regulatory agencies, and other sources of infor-
mation are made. Generally, publications and guidelines can be purchased or obtained free-of-charge from the
referenced agencies. Listed below are regulatory agencies and current addresses, along with publications and/or
regulations that may be obtained. NYC agencies can be contacted through the web site NYC.Gov or by calling 311.
NYSDEC may be contacted at 718-482-4900.

e RCRA/Superfund Hotline (Publications and technical information).

e Government Printing Office, 26 Federal Plaza, New York, NY 10278 (EP@\ons andguidelinesiavaila-

ble for a fee).

New York State DEC Regional Office, Region 2 Hunters Point Plaza,"47-40 21st Street L and City, NY

11101, Division of Air Resources Division of Solid and Hazardous terials Division of Fish, Wildlife, and
e

Marine Resources Division of Water Division of Environm% diation Divisi f Lands and Forests.

DEP-Bureau of Environmental Planning and Analysi nction Bo i, 11th Floor Flushing, NY
11373.
13

DEP-Bureau of Environmental Compliance,ﬁﬂu ion Boul oor Flushing, NY 11373 (Copies

of "Spill Law" and Right-to-Know Laws avai ree of charge).

e United States Geological Survey, P.O. JAlbany, (Topographic maps). Also available at lo-

cal map stores, such as the Hagstgo pany.

e New York Public Library, 455 Fi \ , New Y. 016 (Fire insurance maps and city directories).

e New York City Departmen ildings (Manhattan); udson Street, New York, NY 10013 (Building re-
novation records and c ic

f occupancy f} past and present uses available for review).

New York City Depar@ Buildings (Brooklyn), Municipal Building Brooklyn, NY 11201 (Building reno-
vation records a icates of ogc r past and present uses available for review).
%onx), 1932 Arthur Avenue, Bronx, NY 10457 (Building renovation
r past and present uses available for review).

e New Yor y D ent of Buj
records and certificates of occu

dings (Queens), 126-06 Queens Boulevard, Kew Gardens, NY 11415
d certificates of occupancy for past and present uses available for review).

(Building renovatiopreco
o rk City Dep&?t of Buildings (Staten Island), Borough Hall, Staten Island, NY 10301 (Building re-
ificates of occupancy for past and present uses available for review).

novation recordg
% ew Yorky City epartment Bureau of Fire Prevention, 250 Livingston Street, Brooklyn, NY 11201
L[]

N rk City Depart

(Record el tanks, storage of flammable materials).

W

731. Sources of Data to Supplement the ASTM Standard

In addition to the ASTM Standard, the following information, specific to New York City, may assist in prepara-
tion of Phase | ESAs.

C graphic Information Center, U.S. Department of the Interior, Geologic Survey, 507 National
Reston, VA 27092 (Aerial photographs and information on commercial surveying firms).

o Chapter 9, “Historic Resources,” for more information on historic research sources.

CEQR TECHNICAL MANUAL 12 -24 JANUARY 2012 EDITION (REV. 6/18/12)



HAZARDOUS MATERIALS [S&

e NYC Department of City Planning (DCP), including Zoning Information, (E) Designations, and Restrictive
Declarations.

e New York City Department of Buildings, Buildings Information System (BIS) information.

e New York City Department of Finance, Automated City Registration Information System (ACRIS).

e NYC Fire Department, 9 Metro Tech Center, Brooklyn, New York 11201 (List of Registered Underground
Storage Tanks).

e Chain-of-Ownership (title search) — although ASTM recommends searches of title records, ma f
which can be accessed from the ACRIS database, since multi-user buildings and other rental situ
are common in New York City, City Directories (e.g., historic telephone recokds) and other so st
may indicate use rather than ownership should be consulted, where po Anterviews wi g

maintenance staff may be helpful.
e Information including base maps, imagery based on aerial photog@

building footprints, waterways, and mass transportation lin
http://www.nyc.gov/html/doitt/home.html and http://gis.

ts, roadways,
g example,

hotographs, title
stargeting.com/ or

e Companies that specialize in providing fire insuran
search information, etc. (see, for
http://www.edrnet.com).

e DEP Bureau of Environmental Planning and N ., 11th Floor High Rise, Flush-

ing, New York 11373-5108; DEP Bureau vifgnmental i 96-05 Horace Harding Express-
way Corona, NY 11368 (Emergency Re

e New York State Department of Eftvir

mediation (DER), EnvironmentalsSit
rage (chemical and petroleu

e New York State Depart t alth (NYSDOH),, Center for Environmental Health, Bureau of Environ-
mental Exposure Inv a , “Final Guidance’for Evaluating Soil Vapor Intrusion in the State of New
York,” October 20

e US EPA te r JEnvironment e ch Information, Office of Research and Development,
“Compefidi Method TO-15: ifation Of Volatile Organic Compounds (VOCs) In Air Collected In
Specially-Prepated Canis alyzed By Gas Chromatography/Mass Spectrometry (GC/MS),”
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