HAZARDOUS
MATERIALS

CHAPTER 12

For hazardous materials, the goal for CEQR is to determine whether the proposed proj@gt may increase the re of
people or the environment to hazardous materials, and, if so, whether this increase sure would Iti n-
tial significant public health or environmental impacts. If significant adverse impactfa tified, LE gWres that

the impacts be disclosed and mitigated or avoided to the greatest extent practica
As mentioned throughout the Manual, it is important for an applicant to % with the | cy during the
t

entire environmental review process. In addition, the New York City De t of Eny#fonmental Protection (DEP)
often works with the lead agency during the CEQR process to provide review, €c endations, and approv-
e

al relating to hazardous materials. When the review identifies th ong-te asureé® to be incorporated af-
ter CEQR (prior to or during development), the lead agency tion with @ prmines whether an institu-
tional control (discussed in more detail in Sections 550 throug such as a Nesigfation, may be placed on the

affected site. The Mayor’s Office of Environmental Reme®gtion ity and responsibility for adminis-
tering (E) Designations and existing hazardous materi eQictive Declarati recorded on privately-owned parcels
as a result of zoning and/or variance actions approval r Environmental Requirements) of the
Zoning Resolution of the City of New York andgChapter les of the City of New York.

100. DEFINITIONS \ Q
110. HAZARDOUS MATERIALS /

A hazardous material is a st¥nce that p@threat to human health or the environment. Substances that

may be of concern iggl e following:

foundries, platers,9nd metal 4o may be components in paint, ink, petroleum products, and coal ash.
Heavy als may be toxic t and cause serious physical impairment.

VARTIL NIC COM%( . These include aromatic compounds, such as benzene, toluene, ethylben-
)

u are not lingite A
HEAVY META#S. ese hclude Ie% iym, mercury, arsenic, chromium, etc., that are used in smelters,

ehe,Qud total xylene EX), as well as methyl tertiary butyl ether (MTBE), that are found in many petrole-

products; aIiph pounds such as hexane; and chlorinated compounds, such as trichloroethylene

) and tefgachlor@aidylene (PCE), that are commonly used as solvents and cleaners. VOC vapors may be

toxic, and u &rtain conditions may result in vapor intrusion, and potentially lead to explosive or ignita-
ble condifjon

GANIC COMPOUNDS (svOcs). These include phenols and other components of creosote and coal
as polycyclic aromatic hydrocarbons (PAHs), that may be naturally occurring but are more com-
monly™ound 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. These are substances or a mixture of substances used to destroy or mitigate insects, rodents, fun-
gi, 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 Conservation
and Recovery Act and by the New York State Department of Environmental Conservation, found ajg8 NYCRR

Part 371, as solid wastes that either meet one of four characteristics (chemicqlly reactive, ignitabl sive,
or toxic) with respect to defined test methods or are listed in one of followjngWNl) a generic T8f c als
that are hazardous regardless of the source that produces them; 2) a lisffo es from s dustrial
sources; and 3) a list of chemicals that are deemed hazardous wastes discarde i ed to be
discarded rather than used as intended. There are slight d|fference0en the sta\g and Yederal regula-
tions

Other less commonly encountered hazardous materials inclyf€ adiation sources) and bi-
ological wastes (e.g., medical waste). When these are plicable regulatory re-
quirements (e.g., in a hospital or laboratory setti d to be associated with ad-
verse effects. However, when evidence is found th d or are otherwise misman-
aged, the appropriate regulatory agencies (i.e., QEP, th i rtment of Health and Mental Hy-
giene (DOHMH), New York State Departm w York State Department of Environ-
mental Conservation (NYSDEC), the United %E 3 Prot tion Agency (USEPA), or the Nuclear
Regulatory Commission (NRC)) shou.gd b co d for ad

120. SITES OF CONCERN

Many sites in urban areas contgy Qr ground wat t are known to be or may be contaminated. How-
ever, the presence of hazard teMals on a site y not be obvious. Sites that appear to have no apparent
impacts and have no commn@ n sources of co amlnatlon may have been affected by past uses either on

the site or in the surrou Man ac use hazardous materials, and many past waste management
practices that we onplace a S|dered unacceptable.
The presence or likelySycesence of, ny s substance or petroleum products on a site under conditions that

indicate an fisting release, past g a material threat of release of any hazardous substances or petrole-
um product structures,on t erty or into the ground, ground water, or surface water of the property is
known g a M€coBnized EnQgonme Condition, as defined by the American Society for Testing and Materials
( Staydard Practice vironmental Site Assessments (ESA): Phase | ESA Process (ASTM E-1527), currently

nvironmental Condition (REC) should be disclosed under CEQR. Examples of RECs

C ontamm ¥ or leaking into the soil or ground water, dispersed in the soil vapor, suspended in
ihdgor or ambie or contalned in fugitive dust. Hazardous materials may contaminate a site in several ways:
. T 3 esent in the soil, ground water, soil vapor, or buildings and structures on-site as the residue

br Current activities. Manufacturing processes and commercial activities typically utilize, and thus
e torage and handling of, hazardous materials.

o They 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 environmgpt if ex-

posure to those materials occurs. Potential routes of exposure to hazardous materials can include: dir act,
e.g., contact between contaminated soil and skin (dermal contact); breathing ofOCs or chemi d
with suspended soil particles (inhalation), swallowing of soil or water (ing Qublic hea a%o be
threatened when soil vapors migrate through the subsurface and/or along ial pathvigys (e. uilding
foundations, utility conduits, or duct work) and accumulate beneath a cogcre or insige a b&qement, result-

ing in an explosive, oxygen-deficient, or hazardous atmosphere.
Activities that can lead to increased exposure include the followir®

ontaini ﬁmaterials.
e Conversion of buildings from industrial or comme e |dentiaIE§

e Investigation activities on a contaminated si’\
e Excavation, dewatering, grading, or other ion actjwiti

e Introduction of a new population to an existing buildi r

e Creation of fugitive dust fro sed soil containi
e Demolition of buildings, ructures that incve hazardous materials.
e Introduction of ne itig!s or proce hat use hazardous materials.
e Building ong&rme ills or fille nd where methane is present or will be produced.
The circumstances un¥gr which potefti posure may occur as a result of a proposed project determine the
Cig s are assessed for CEQR.

manner in \wazardous mate
200. DETEN G WHETHER AZARDOUS MATERIALS ASSESSMENT IS APPROPRIATE

& s related to hazardous materials can occur when: a) elevated levels of hazardous
Wpfoject would increase pathways to human or environmental exposure; b) the project
infgoduce new ities or processes using hazardous materials and the risk of human or environmental expo-
c) roject would introduce a population to potential human or environmental exposure from
off-site sour % e elements can be ruled out, then no further analysis is necessary.

]

The followin§ stances are examples of projects where a hazardous materials assessment is warranted:

e Rezoning (or other discretionary approvals such as a variance) allowing commercial or residential uses in an ar-
ea 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 us-

es) 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 City in-
cludes dredged material that may contain petroleum, heavy metal, or PCB contamination and ash frgf thg his-
torical burning of garbage. In addition, former wetland areas or areas with®§ill material containi gapic
wastes may produce methane. \

e Development on or near a government-listed or voluntary clean-up/br te (e.g., Wlid was#e landfill
site, inactive hazardous waste site, NYSDEC Brownfield Cleanup Progra@cal Broww§i nup Program
site), current or former power generating/transmitting facilities, ineratgrs, c ication or gas
storage sites, current or former dry-cleaning facilities, or railroad Qghts of-y@y.

e Development where underground and/or aboveground STs)ge (or were) located on

or near the site.

Be @ s (USTs

A list of facilities, activities, or conditions that warrant further tential for hazardous mate-

rials is found in the Appendix. Sites that have been pot |aIIy a ected b

uses involving hazardous materials, including those

evaluate possible exposure pathways and potent %
greater detail in the following sections, evalualoﬁ for haza
Phase | Environmental Site Assessment (ESA) m\g

priate, a Phase Il ESA in accordance with 03, incld¥g
and soil gas) on the site of concern. | hazardous ma pacts are identified, mitigation and/or remedia-

tion in accordance with a Remedial A n (RAP) would be reQuired. In cases where the site is listed in the Appen-
dix and sufficient site history is kn site owner may€€lect not to complete a Phase | ESA described in Section 320
and proceed directly to a Phas, descrlbed@:tlon 330. In most cases, however, knowledge of the site histo-

ry is not sufficient an & &tr ngly recommended.
300. ASSESSMEQT METHO®S

The hazardous m @!s assessment g begms with a Phase | ESA, which is a qualitative evaluation of the envi-
ronmental 't| s present afSg@site, bdSed on a review of available information, site observations, and interviews.
As outli |on 320 be‘I” hase | ESA is conducted in accordance with the standards established by the cur-

sical sampling of media (e.g., soil, ground water,

rent A ase | ESA Stand d includes research and field observations (but typically not subsurface or building
i ) to det ne er the site may contain contamination from either past or present activities on the
result of on adjacent or nearby properties. If a potential REC is identified during this assessment,
ch investigations are usually conducted as part of a Phase Il ESA to confirm the presence and
N Nadlon.
Whenever ~$ he Phase | and Phase Il ESAs should reference and take into account proposed project plans to the
extent they are known. For example, during the performance of the Phase | ESA, it may be sufficient to know that the
existing building is to be demolished and excavation required. In contrast, when preparing the Phase Il ESA Work Plan,
which will guide the Phase Il investigation, excavation depth(s) and the proposed conceptual foundation design may be

necessary to define the appropriate investigation 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 inection
330), the study area is typically limited to the project site itself. On a site, this sampling focuses on area ave
higher potential for (a) contamination, based on the results of the Phase | ESA; 8 (b) enhanced expo
ways, based on the Phase | ESA and the activities that would be associated wi’%‘ oposed préfjec

f

ple, the scope of the Phase Il ESA Work Plan for a project involving conversio isting bugld ™®to alhew use
would likely have limited overlap with a project at the same site involving d n that,is fo y excava-
tion for a new building with a cellar, basement, or multi-level basemen

320. PHASE | ENVIRONMENTAL SITE ASSESSMENT @
The current ASTM Phase | ESA Standard should be consulte t eneral f theQualitative Phase | ESA.
For some proposed projects (e.g., area-wide rezonings ti hs site inspections, may not
be possible. For other projects, such as zoning text ame ts or othe ctions, actual affected sites
may be unknown, and the analysis should conside%the potentia ould be for a variety of different
types of sites (see Section 400, below). Generall ESAs should be

mitted as part of CEQR documentation. If mo
rent regulatory database and site recondais

ESA will be performed to confirm the p xa
Standard, additional sources of infornghti

ESAs. These can be found in Se% 'Sources of Dat

321. Assessment, Conclusior@ porting ,

To identify and eval ate@ W RECs at a ite, a Phase | ESA should be conducted. The Phase | ESA
f ol Qfg

report typically ingifdes lowing kinx ation:

o Site and neighO%ging prope ie% , Including required ASTM searches.
. Inter%with past and p ners and occupants.

. & and subsurf3gg drain patterns or infrastructure.

@ce connaissan s.

deral, st% | regulatory agency list review findings.
Potential Tgp from nearby sites, such as landfills, National Priority List (NPL) sites, Brownfield

ogram (BCP) sites, surface impoundments, ASTs, USTs, leaking USTs (LUSTs) of unknown sta-

concerns, such as ASTs, USTs, and LUSTs of unknown status, dumping of hazardous materials,
PCBs, etc.

e Previous environmental reports or sampling and analytical data.
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, there 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 rec-
ords, 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 water
flow or topographically from those uses. Qualitative assessments of ground water depth and flg dj-
rection should not be used exclusive of other available data.

e The proposed project may create the potential for hazardous materials \n (e.g., dug t -
tion and/or dewatering).

e Records indicate that the site has been filled and the nature and t he fill isu ow

The conclusions of a Phase | ESA should be made by a qualified envir emial profeggfonal. The credentials of
the qualified environmental professional should be included jn t% | ESA rep8rt. Wg defined by the 2002
s

Brownfields Amendments to CERCLA, a qualified environme ional igg®0Mgone Who possesses suffi-
cient specific education, training, and experience ne xercise prd % | judgment to develop
opinions and conclusions regarding conditions indicative ses or threRgeNgggfleases of hazardous sub-
stances on, at, in, or to a property, sufficient to meefthe obJ®ctives a ance factors found at 40 CFR
Part 312. In addition, an environmental professio have:

e A state or tribal issued certification or 4 d three AArelevant full-time work experience;

L 2
e A baccalaureate degree or higher ir\ or engi

five years of relevant full-time work ex-

perience; or Q
e Ten years of relevant fulfgi oWk experience.
nLWgn fall into the fo“wing categories:

The conclusions of this asses@
e There is little od of cont ion, and therefore, there would be no significant adverse

hazardous&C , and no further investigation is warranted. Note that a

Phase | E ot entirely eli ertainty regarding the potential for hazardous materials or a

REC ig connecti pE&r, erefore, the preparer and reviewer must make certain that all

due %ce measures h e€h undertaken before concluding that no potential adverse impact
ul

on so that the potential for significant adverse impacts can be fully disclosed
ped, as appropriate. A Phase Il ESA (described in Section 330) should be per-
ine the nature and extent of any contamination. At this point, it is strongly recom-

d :
Conynination or is known to exist. More work is required to determine the nature and ex-
eveio

d

The P % A should be summarized as part of the CEQR documentation, including a description of the
scope oNgorkgresearch and activities undertaken, findings, and conclusions.

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
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(HASP) (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 requirements
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 potep#fal expo-
sure pathways to on-site and off-site receptors have been addressed; and (3) ensége public and worker a
safety during remedial activities and construction. The items below present gui on the typegfnd le ef-
fort required to adequately characterize a site during a Phase Il ESA. %

ry test pits (if

e A geophysical survey through a ground penetrating radar (GPR) inugstig§tiOh with c
onditions are

warranted) should be conducted in areas where buried tanks, r other subs

suspected to be present based upon a review of the site histoNg refulatory bases, and/or other docu-
mentation/reports, but are not evident at grade. A GPR s also be Warfgted if extensive fill exists
at a site with limited historic information.

¢ In general, evenly spaced test borings spread acr ntire site vanced to the proposed ex-
cavation depth(s) as well as to the water tabde to ad@guately characteW te during a Phase Il investiga-
tion. The test boring locations may be biaseNds identified are usually situated on-site. They
may also be located off-site with approprigte rizatio

* At a minimum, one test boring shgul
and focused on the locations whe\ eatest tH#n is suspected. These areas could include,
but are not limited to, petrole
cleaning areas; stained soil essed vegetatio
areas where on-site contaWgina®gn from off-site sour

¥ industrial/manufacturing processing areas; and
s is suspected.

e To adequately charac@l areas, a minimﬁn of two test borings should be advanced per tank cluster.

Test borings sho nced withi feet of the tanks, if possible, and to a minimum depth of five
feet below gie taWlinfert for the Q! of representative soil samples. In the event that any leaking
tanks are fderffied at the site d Phase Il ESA, NYSDEC DER-10 guidance should be followed.

e Test Bgrings should be adv d ast to the proposed excavation depth for future on-site structures or
to th h of RECs,

o neral, two soil ples should be collected from each test boring/probe, and the samples should be
ocus®d on any s xhibiting evidence of contamination based on field screening. One surface soil

mple should be ted from the upper two feet of soil (typically the 0-2 feet below grade surface (bgs)

terval) ang€one subsurface soil sample should be collected between 2 feet bgs and the maximum pro-
posed exc®ya depth (based on visual/olfactory evidence of impacts and/or elevated soil screening
rezaligoNebtIMed using accepted field instruments). If no evidence or elevated readings are noted during
» advancement, the subsurface soil sample should be collected from the two foot interval below
osed maximum excavation depth(s) and/or the ground water interface (whichever is encountered
. If ground water is encountered in a test boring/probe within five feet of surface grade, only one soil
sample per boring may be warranted 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 should intercept potential mi-
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gration from off-site sources. Depending on the Phase | ESA findings, as well as known regional ground wa-
ter or 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 samples should be collected in accordance with the methods described in
Subsection 331.2.

¢ 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
Method 8260B, semivolatile organic compounds (SVOCs) by EPA Method 8270C, polychlorinat iphenyls

(PCBs) by EPA Method 8082, pesticides by EPA method 8081A, and Target Agalyte list (TAL t A
Method 6020 at a NYSDOH-ELAP (Environmental Laboratory Approval certifiedflla 7 Soil
gas, sub-slab soil gas, and indoor air samples should be analyzed fgr y EPA Mgthod T@F15 at a
NYSDOH-ELAP-certified laboratory. If ELAP certification is not avgila ertificatg ther agencies

and/or organizations is recommended. Additional analyses maQ nted if the t ofgfontamination

suspected cannot be adequately characterized by these anal . DOH Ca#fzory B Deliverables are not
required for CEQR. However, specific levels of qualit co% erables Ma required for some pro-
Is

jects using grant money, for legal defense, or if the a comeeq ements of other agen-
e Where the potential for vapor intrusion frqm gro water oi soi!F he water table is suspected

cies.

based on the identified RECs such as LUSTs roleum spills, c compounds, etc., located at or
near the site, the NYSDOH’s October 200 e for Evaluating 3§jl Vapor Intrusion in the State of New
York should be used as a guidance tg@wt ign an goproiate vapor intrusion study at the site. The
NYSDOH 2006 guidance documen? gré&ided evaluation Methodl for existing buildings undergoing a change

of use and/or renovations, as w eral sitegd protocols applicable to any building scenar-
io. An example is the renovati®§.of Npuilding for

upied by a dry-cleaning facility. In some instanc-

es it may also be neces% ct and analyze slias, sub-slab soil vapor, indoor air, and/or ambient

air samples. ,
hase | EWribed in the following sections, immediate notification(s) to

In the process of perfor

NYSDEC, NYCDEP, on:

must be reporte®in accords pplicable federal, state and local laws.

A may be &
etroleum Sp“% table quantity” hazardous substance discharge. This discovery

e Disco or evidenge of % pus materials that pose a potential or actual significant threat to public

N gr the enviro nt thdmust be reported in accordance with applicable federal, state or local laws.
emypossi®le, the Phagl should be conducted before a determination of significance is made at the EAS
% if a positive de on is being issued, before the DEIS is completed.

Phase Il ES lan

e Pha W Plan should include an analytical plan, which describes the site investigation appropri-
ate to @ identify the type and extent of contamination that may be present. In general, a single phase
of anal ubrk is conducted, although completing the work in stages may be necessary as a result of access
limitations.

'

The investigative Work Plan should specify the proposed number and locations of test borings on a site map;
boring depths for collection 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; organic 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
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permeability testing or determination; well development techniques; handling and disposal of borehole cut-
tings and well development water; and methods of determining the ground water depth/elevation, etc. The
Work Plan should include site development plans showing at least the maximum soil excavation
depths/elevations for basements, footings, sub-surface utilities, elevator pits, etc., as well as any proposed
grade-level yard, courtyard, 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, vertic
horizontally, below an occupied building foundation. When chlorinated VOCs ha#g been identified in il
vapor, the potential for vapor intrusion may warrant investigation at depths rangi om30tol et
tically or horizontally, below an occupied building foundation.

331.1. Elements of the Work Plan

All Phase Il ESA Work Plans consist of the investigative work p ed abgye) an ple anal-
ysis (described in 331.2). However, not all elements listed ?i ar neces&all projects. The

following elements may be necessary for a Phase || ESGQW§r :

may be Qto help locate buried

ology, identify sub-surface
%
ference structures, such as o

=g clude cost and the presence of inter-

@ cessive subsurface metal (e.g., reinforced

concrete) or fill (such a amgrgfiuce anomalous readings and difficulty in in-

terpretation of data. The Wi goal of the gepphyslical survey is to guide subsequent fieldwork by
ptimum sampliffg locations at the site.

SOIL-GAS SURV, @ @

A soil-gas ey the unsat & e (soil area above the water table) for the presence of
VOCs or methdWe. Typical yolaifie ounds include constituents in gasoline, such as, MTBE, BTEX
com nds (benzene, toluggiy, e enzene, and total xylenes), and industrial solvents, such as tet-
rachl ylene (PCE) an @ oroethylene (TCE). These VOCs may persist from surface spills or
ingundergroun orage™anks, or may be diffusing upward into the unsaturated zone from
dee@gr contamingiad dia, especially ground water. Soil gas sampling may be required in land-
illed and/or swaeas to determine whether methane gas is present. Accepted techniques (see
SDOH’s ober@®06 Guidance for Evaluating Soil Vapor Intrusion in the State of New York) in-
clude the ent of a vapor sampling probe (usually a hollow steel rod with a slotted intake point)
into th rface, purging the sampling system, and testing the effluent soil gas with field analyti-
T el t or collecting samples for laboratory analysis. The 2006 NYSDOH guidance document
guidelines for sampling of soil vapor, sub-slab vapor, crawl space air, indoor air, and outdoor

al

GEOPHYSICAL SURVEY

ical geophysical tools and techniques
tanks or drums), ground-penetgati

tion/reflection surveys. Limits on x
h

SHALLOW TEST PROBES

A large number of shallow soil samples can be collected in a relatively short time using direct push
technology (DPT). This type of DPT probing is routinely done during first stage surveys to collect a
number of preliminary soil samples to assist in the characterization of the site. This type of probe
sampling is easier to maneuver and results in less site disturbance than a typical full sized drilling rig.
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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 lim-
ited number of soil samples can be selected for further analysis at a NYSDOH ELAP-certified laborato-
ry. In certain cases, completion of the shallow soil probe investigation may be sufficient to character-
ize 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 (especi

at sites with fill or boulders), limited sample volume, and inability to provide blow counts (stagar
penetration test). \

SUBSURFACE EXCAVATIONS

Test pits and trenching allow for inspection and sampling of sub
structures. Exposing the subsurface to inspection often reveals
may have been missed by probe sampling. In certain situatio wh
and relatively small in extent, excavation equipment can

limited number of test pits. This is especially useful i t gc
bris piles.

SURFACE SOIL AND WASTE SAMPLING
Sampling of surface soil, exposed wastes, o r surfaces for c nts is often conducted dur-
(&

ing first stage analyses. A large number offs 32 be qu Iy collected with very little dis-
turbance to activities at the site. For ers were noted in the initial assess-
ment, a wipe sample and surface & I in those lo%g ould be taken to determine whether

the transformers had leaked P s where pd Wastes are exposed at the surface should
also be sampled. Again, depen the media d (i.e., liquid, solid, semi-solid, or mixed), the
samples can be quickly |th simple samp tools, such as dedicated spoons or trowels.

Special consideration should be exercj d in conducting this type of sampling since any con-
taminants exposed at§he urface prow?e a potentlal exposure pathway for persons occupying or

working at th sﬁ@

SOIL AND GKRO WATER PROBE INY

During more det®iled surv urface investigations at contaminated sites, DPT can be used
to co&oth soil and gr r samples from discrete depths by using 4-foot macro-core sam-

r hydro-ginch logy expandable screens. Although DPT ground water collection is
b e temporary Il diameter PVC well points are preferred.

IL BORINGS AND RING WELLS
il boring monttoring well installations can be implemented at areas of concern identified in ini-
tial anaIy . is usually accomplished by mobilizing an environmental drilling rig at the site. Soil
re Ygnerally obtained with a 2-foot split spoon sampler. For both ground water and subsur-
i . pling depends on rig access to the site and the presence of underground and overhead
@ ind right-of way issues. Soil samples may be obtained by other types of rigs or hand auguring
if T@W81Ze rig access is not available; however, other types of rigs and hand auguring may require the
subsurface to be penetrable, may only extend to limited depths, and may not allow for the determi-
nation of the ground water flow direction.

TESTING BUILDINGS AND STRUCTURES
It is common for building structures to contain hazardous materials. These materials could have been
introduced as components of construction materials or discharged as a result of poor operational
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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.

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, ceili

tiles and a range of other building materials. Materials containing more than one percent asbegfos
are considered asbestos-containing materials (ACM). ACM are classified as€iable or non-friable?
ble ACM (e.g., most spray-applied fireproofing and pipe/thermal insulati Ne readily gffedse
bestos fibers than non-friable ACM (e.g., vinyl flooring and most roofing ials). Title teh 1

of the Rules of the City of New York and New York State Industrial @ 6 setoutr

for sampling and abatement of ACM.

Lead-based paint (LBP) was generally not allowed to be applie@ reside buildings after 1960
in New York City. After 1977, its use inside other buildin 0 restric its use elsewhere
became much less common, but LBP may still be use . LBP ca zard, particular-
ly to children, and especially when it is in a d i condition. d@st may be present in
some structures and on some paved surfaces in g yards o
City’s Local Law 1 of 2004 promulgated un the N®w York ood Lead Poisoning Act of
2003, sets out requirements for testing an ) ent of dwellin nd child-occupied facilities, and
s

USEPA certifies LBP evaluation and aba

Visible signs of staining, pooling, 8w dchake of waste @ inside structures should be sampled
based on the suspected materi N ample, peMed™EB-containing surface stains are usually
assessed by collecting wipe sarffgleswhich are th@g anallzed in a laboratory.

331.2. Sample Analysis and Anal, @»ods
Samples collected pur*uanl the investigatigwork plan are sent to a NYSDOH-ELAP certified la-

boratory for analy, oratory a of environmental samples should be conducted accord-

ing to the& nd QA/QCY€g nts of the NYSDEC Analytical Services Protocol (ASP) un-

less super€e by newer guidelismgs.

Solid : Physical/Che @ Jethods, 3rd edition, (see the Appendix). The wastewater and drink-
wHEr dnalytical QgethodS™#re provided by the USEPA Office of Water: EPA Methods and Guide-
IneQfor Analysis

AnaI"cal methods for soliglga are published in USEPA SW-846: Test Methods for Evaluating

Qer (see the Appendix). Environmental samples should typically be analyzed

82608, ivo
(PCBs) by

e 40 he project objective and acceptable to DEP may be used. Sample collection and analyt-
% ods for contaminants in air (i.e., the vapor phase) are provided by the USEPA Center for En-

a@fental Research Information: Office of Research and Development. Environmental samples
should be collected and analyzed for the contaminants defined in Compendium Method TO-15: De-
termination Of Volatile Organic Compounds (VOCs) In Air Collected In Specially-Prepared Canisters
And Analyzed By Gas Chromatography/Mass Spectrometry (GC/MS).

For buildings and structures, paint samples may be analyzed for the presence of lead utilizing the EPA
Method 7420 (Flame Atomic Absorption) or 7421 (Graphite Furnace Atomic Absorption), as appro-
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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 NYS-ELAP and the National Voluntary Laboratory
Accreditation Program (NVLAP), and analyzed by Polarized Light Microscopy (PLM) and Transmission
Electron Microscopy (TEM), if appropriate, for asbestos type and percentage. If the site history or in-
spection indicates that other hazardous materials might be present, analyses for these materials
should be conducted.

332. Health and Safety Plan

As part of the Phase Il ESA Work Plan, surface and subsurface assessments must ge conducted in a saf@mafi-
ner and in accordance with a site-specific Health and Safety Plan (HASP), establish&)rotect th It
safety of both on-site personnel and the surrounding community. The HASP igp d in acc |
the applicable U.S. Occupational Health and Safety Administration (OSHA) 4gq ents un art
1910.120. The intent of the HASP is to provide appropriate procedures to@ze the p injury or
exposure to site contaminants during the assessment. The HASP mus all of the pot@gtig#hazards at
the site and the methods to mitigate such hazards. Special attentii t b® given he procedures to mon-

itor for potential exposure and the various levels of protectign r€q or tasks to be@mpleted safely. The
HASP may also describe site perimeter and/or community i be*heeded. The HASP
should clearly note that prior to any type of intrusive nors ysurface utilities will be
marked out to avoid possible injury to workers and the po danger of the utility. As a standard
requirement, the HASP should include VOCs, SVOCs,ksfici es/PCBs, Metals (specifically arsenic,
lead, and mercury) as potential chemicals of con ssociated inforrWgtion fact sheets or Material Safety

Data Sheets (MSDS) for these potential chemi cerns included in the HASP.
L 2

333. Quality Assurance and Quality Co r\
The third major element of the Wor laborato @ cal program and proper field and laboratory
d

Quality Assurance/Quality Co C) regulatory p ures, must be developed before beginning
fieldwork. This program esta% geeral sampling g»d QA/QC requirements for all sampling and laborato-

ry analysis activities. Also re as a Quality ASsurance Project Plan (QAPP), its main goal is to assure
t the Iabor and that the proper laboratory analytical procedures and
d. gram sho < sampllng QA/QC protocols for all compounds sampled. It
ing techniques ds mcludlng those described in NYSDEC guidelines, to assure

sample integrity fro
protocols are foll
should describe $am

sampling in egrlty, fiel®instrume ibration and maintenance procedures; decontamination proce-
dures for aI ment; chain-of procedures; sample preservation requirements; laboratory analyti-
cal pr oratory @quip alibration and maintenance procedures; the experience and capabili-
ties of nneI and any r factors associated with obtaining, delivering, and analyzing samples. The plan

cIea y docume ocedures regarding decontamination of drilling and subsurface sampling
nt betwezen sa locations. The USEPA provides guidance in developing a QAPP, and references

r tA€Se guidanc cuments are included in the Appendix.

340. OCUMENTATION

the Phase Il ESA is to prepare a report documenting the following:

¢ The methodologies used (including any deviations from the Work Plan);
e Field activities;
e Compilation and tabulation of all analytical data (even if non-detectable concentrations are revealed);

e Description of the site hydrogeology;
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¢ Interpretation of the analytical and site assessment data;
e Comparison to appropriate standards, criteria, or guidance values; and
¢ 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 concen
The soil and ground water sampling data are quantitatively compared to existing guidelines and standgfds
commonly, soil sampling results are compared to the NYSDEC 6 NYCRR Part 375- medial Prograg.So
Objectives (SCOs). Comparison with the relevant unrestricted or restricted SCO be based #n t
oc
t

scenarios associated with the proposed project, and different SCOs may be e at diff
% priﬁ

for different land uses. Note that soil contamination must be evaluated fi n of ggund n addition
to public health criteria, unless excluded by 6 NYCRR Part 375-6.5 (NYS ical and AdIW
Memorandum (TAGM) #4046 should no longer be used). Ground w@xpling regllts shoul® be compared to
NYSDEC Class GA water quality standards that are listed in NY. 4 chnical rational Guidance Series
(TOGS). Note that aquifers in New York City should be viewe ater®ources. As appropriate,
ground water sampling results should also be compar r State gui lues for dewatering to City
sewers and USEPA guidance values for vapor intrusion. S rand indo gle concentrations should be
compared to guidelines, where available, in the NY H's i
sion in the State of New York. When investigationss ify soil vapor coRgaminants outside of NYSDOH’s constit-
uent list, USEPA guidance values may be used fo rison p

NS
The Phase Il ESA Report is provided to D?E; @, as applicall @ bview and approval. If hazardous materials

are identified at the site and it appear, edial astigs W d likely be required to adequately mitigate
% te-specific Construction Health and Safety Plan

the contamination, a Draft Remedi c Plan (RAF

(CHASP) should be submitted av e Phase Il ESA RE
)

400. DETERMINING IMPACT IJANCE

The potential for signifi rs® impacts f Zzafious materials depends on the type of materials present, their

levels, their location nd whethgmgx re to the hazardous materials would be associated with the pro-
posed project, either during®r followitg ¢ tion. In general, given adequate knowledge of the site and its envi-
rons, the followi 0 questions can determine whether a significant adverse impact would occur:

1. Ist a tial for an sure to hazardous materials? This includes present and future users of the

ite anAgurrounding are well as construction workers.

e a potential fd ronmental exposure to hazardous materials? This includes hazardous materials af-

ding natural resources or exacerbating existing environmental contamination.

Swbifig on-site ﬁo
wer to both o guestions is "no," it is unlikely that a potential for significant impacts exists. If the answer

If the
to either is " ignificant adverse impact might occur. Examples of significant adverse impacts from hazard-
ous materia ag the following:

o Worke ay be exposed during excavation. For example, sites that were formerly solid waste landfills may
contain explosive levels of methane; compounds adsorbed to soil may become airborne as dust and be ingest-
ed through the nose and mouth; or dewatering activities may expose workers to contaminated ground water.

e  Future site 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.
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e Future site occupants may be exposed to materials migrating from off-site. For example, materials leaking from
a gasoline UST on an adjacent property may migrate in the subsurface as a separate-phase liquid, dissolved in
ground water, or as a vapor.

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.

For projects that would introduce hazardous materials to a site or involve management of hazardous mategls, the
methods of handling and disposing of those materials (in accordance with all appIicﬁlegal requirem City,

State, and federal agencies) should be described, but compliance is generally assumed the purposes

whether a significant impact exists under CEQR.
Conditions of contamination that are generally not considered significant adverse include the

e No significant impact would occur when hazardous material conc in ground ceed NYSDEC
Class GA ground water quality standards listed in TOGS, unless th% potentjg# route of exposure through
drinking water, vapor intrusion into buildings or structureg, orfgr ater re to surface waters, or the
proposed project involves impacts associated with dewat

e |n certain circumstances—particularly when asbesto are presgn iance with applicable regu-
latory requirements would prevent significant inggacts. example,if theQgroJect requires demolition or reno-
vation of a building containing asbestos, complifyce with applica tory requirements is necessary

whether or not the project is also subject to C

e If an institutional control (see Subsecgon 50 @ prdous materials has been imposed on the
Oompliance with the terms and conditions of
ant adverse impacts.

aM adverse impacts W5t be made on a site-specific, project-specific basis,
considering all available informatio lead agency shOLyconsuIt with DEP in determining and assessing the poten-
tial for significant adverse impacts er, if such Eotential exists, the lead agency must coordinate with DEP or OER,

as appropriate, in develogin s to avaid icate the potential impacts. Depending on the adverse impact
identified, other agencig§ (e. MH, NYSIS\S H, USEPA, US Coast Guard) may also require notification. For
generic or programmadtic Mgtions, site-speciff€9gnlifisions may not be possible. In this case, more general conclusions
about the type ofdmpacts that may be er different types of sites may be appropriate.

500. MmNA D REMES@TION
iti & the¥mplement ctions designed to eliminate, contain, or control sources of significant adverse

liminate expos hways. Remediation is the implementation of actions designed to remove or treat
of significaigfadverse impacts and eliminate and/or reduce concentrations of hazardous materials. Mitiga-
I re determined based in part on the detailed findings of the Phase Il ESA. DEP and OER
approach in determining the proper course of mitigation. The risk-based approach evalu-
ays associated with the proposed project. Implementation of mitigation and remedial action
opment of an appropriate Remedial Action Plan (RAP) and site-specific Construction Health and
Safety Plan (CHASP). Both short-term and long-term risks should be assessed. Questions that the City considers when
evaluating a proposed remedial approach are:

Decisions regarding the potential fo

¢ Which available mitigation and remedial technologies would accomplish the mitigation and remedial goals
for the site?

e  What are the short-term risks?
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e What are 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?

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-gite werker

risks are assessed. Examples of short-term risks to an adjacent community that may b&gosed by certaigge ial gb-

proaches include emissions from an on-site remedial system or fugitive dust emissni@ ex-
i

or odors # a
cavation activities. In addition, on-site worker health and safety issues should be cQn®i .
edy over §pe. R&Qidual risk may
sur

po ugh measures
uld be monitored through

Evaluation of long-term risks focuses on residual risk and the effectiveness of
occur if hazardous materials are left on-site but are mitigated by reduci
such as capping, or sub-slab vapor barrier and depressurization system
a site monitoring plan, which may be ensured through a combinggki

n i
h@ge

mapping agreement (See Subsection 550 below).

Implementation of a mitigation or remedial measure do
mediation in the future should conditions warrant (e.
require additional investigation, mitigation, and/or r
medial action was properly implemented should
ample, where site excavation would be follo
should set out appropriate testing protocol
data, documenting both proper off-site di

510. CONTAINMENT TECHNIQUE
Containment is the proc ring or en@ hazardous materials to minimize direct contact with or expo-

sure of receptors. 4r s rifice contamgit pping of the affected area is often used to control the infiltra-
tion of surface wWat r ralnwater an ontaminant migration. Caps are often employed when contami-

nated materials are le place. metimes performed together with measures for ground water con-

taminant co |, surface water | fid sub-surface gas collection or control. Various cap designs and mate-

rials argava from clgn so ndard paving to multi-layer engineered membranes. The selection of the

cap de%d materials def§gnds on the nature of the waste to be covered and the intended use of the capped
isa

Fp Y ntages of gfPMANnclude an uncertain design life; the need for long-term inspection and mainte-
% nd problems t e should they need to be breached to install or repair utilities. Depending on the
fls used, caﬁ be vulnerable to erosion, cracking or other types of deterioration.

0

eral migration taminants can be contained by such techniques as the construction of subsurface barriers,
such as e rry walls, or grout curtains, in which liquid material is injected into the soil where it solidifies
br. Where the potential for vapor intrusion by contaminated soil vapor is identified, resulting from
ground water or soil above the water table, exposure to impacted indoor air can be mitigated
through installation of technologies like sub-slab vapor barriers, and depressurization systems. In situations where
exterior installation is not practical, membranes or coatings can be applied to the building’s interior slab and sub-
grade walls. Heating, ventilating, and air conditioning (HVAC) systems can also be adjusted so that there is a “posi-
tive pressure” environment within the building that prevents soil vapor from entering indoor spaces. Where be-
low-grade levels of a building are open to outside air or ventilated in accordance with all applicable New York City
Department of Building (DOB) Codes (e.g., parking garages beneath residential buildings), additional systems to
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prevent vapor intrusion may not be warranted. The need for additional systems would be evaluated on a case-by-
case basis, pending evaluation of proposed sub-grade uses and ventilation systems.

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, haz-
ardous 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 igf¥iolation
of any applicable regulatory requirements and that exposure to such materials is &iated by installat

or other appropriate mitigation controls. In accordance with NYSDEC’s Rules a ulations o
found at 6 NYCRR Part 360, Section 1.15(b)8, nonhazardous, contaminated soil been
construction projects may be used as backfill for the same excavation or@ s containin

contami-

nants at the same site.

Once removed from the project site, the contaminated materials m@operly posed of or beneficially re-
used in accordance with NYSDEC regulations. The transport, t, and di€poRY of solid and hazardous
wastes and other materials are regulated by many agencies
Transportation, the New York City Fire Department (F
and other state regulations if the materials are disposed oW er states
possible to treat hazardous materials on-site or offmd

530 below), or to use the treated material elsew ., as fill). In all ®ses, any soil or fill removed from a site
must be properly disposed of in accordance wit licabl |, stale, and local regulations. A copy of all
relevant documents, including transpo@ati@ ests, dod ion of the destination of all material re-
moved from the site, disposal/recyclin cx s, wei i

0

d documentation associated with disposal
showing requisite approvals for recei materia maintained by the engineer/architect of record,
associated consultants, and prooegwoWNaer/developer.

¥

Ground water may be extrac alt’the lateral aryvertical migration of contaminated ground water for sub-
sequent treatment and/or difos

Where contaminat s@)r is prese @ or active gas control systems (i.e., sub-slab depressurization
systems) may b rop to prev s. These can include collection and treatment, but more com-

e
monly, the emphasis 'Rgn control e% at ensure that gases do not form explosive, oxygen deficient condi-

tions, high centrations of soil v, aminants, or enter into structures.

Bulk liogtids dges argfSome ound in pits, ponds, lagoons, sumps, trenches, or tanks. These liquids and
sludged aNgost always requ emoval to prevent the contamination of soil and ground water adjacent to the ar-

andone rangs, gas cylinders, or similar potentially acutely hazardous items are found at a site,
mgly removal agll are likely warranted. These activities require specialized knowledge and safety procedures.
ropriate cqusuMgtion with regulatory agencies may be required.

aterials treated on site or removed from the site for recycling and/or disposal must be man-
ince with all applicable federal, state, and local regulations.

530. TREATMENT TECHNOLOGIES

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

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, rather than being disposed of, are 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 VOCsgboil va-
por extraction consists of a network of wells with perforated well screens spanning the contaminatedgborig®n of

the unsaturated zone to remove VOCs. \.
AIR SPARGING/SVE includes passing air through a column of VOC-contaminated g er and,c he con-
taminant-enriched vapors with a SVE system above the water table. The sy ludes a serlg ofggi#injection

points below the water table and a series of vapor extraction points ab th®»water ta WitWfavorable site
conditions, this type of system can clean up both the ground water agff sOat"vOC-cogpamina es.

AIR STRIPPING is a process of forcing air through impacted ground surface Watégto remove harmful chem-
icals. Water is pumped into an air stripper and then spraye e fan blows the evapo-

ng matgrramyher
rated water vapor upward. Air stripping is most effecti h aling with @ ants that evaporate easily,

such as fuels or solvents.
SOIL FLUSHING is the application of a liquid flushing N’co soil to ph /or chemically remove contami-
nants. This process is not commonly used in jfe k City, but can applicable for a low- to medium-
concentration of contamination that is distri d a wide %

L 2
CHEMICAL OXIDATION applies chemicals call tstod OWR on in soil and ground water. Chemical oxi-

i t
dation can destroy many types of cont X such a % vents, and pesticides.
IN-SITU BIODEGRADATION is the oNgnhancing microMglgfction to remediate subsurface contaminants that
are adsorbed to soil particles g olVed in the aque?s phase by adding oxygen and phosphorous, nitrogen, po-
e

tassium, or other nutrients tafthe

E@N (MNA) is @tion of physical, chemical, or biological processes that, under
favorable conditj actyi#out human& ion to reduce the mass, toxicity, mobility, volume, or concen-
tration of contamina in soil or gr er. These processes include biodegradation, dispersion, dilution,
sorption, vaggtilization, chemical giRio al stabilization, transformation, or destruction of contaminants. This
remedial str requires contin @ pnitoring to assess progress and to ensure that exposure scenarios do not

chang at tion pro&geds. K has been gaining acceptance for sites where there is no potential for hu-
RO enWgonmental GX@ such as sites with low levels of VOCs in ground water that is not used as a source

MONITORED NATURAL

ing water. Whe is the strategy selected for remediation of VOCs, the potential for soil gas contami-
d vapor girusio uld be considered as an exposure pathway during monitoring.

ATION SOLIDIFICATION refers to treatment processes that are designed to change the physi-
he waste, thereby minimizing free liquids and/or decreasing leachability. Stabilization tech-
esses that limit solubility.

540. MITIGATION TECHNIQUES FOR CONTAMINATION IN BUILDINGS OR STRUCTURES

Mitigation measures depend on the type(s) of contaminant, the location of the contamination in or on the build-
ing or structure, and the potential exposure pathway(s). Generally, hazardous materials contaminating building
components can be either contained or removed. While lead and asbestos are the two most common building
contaminants, the regulatory frameworks for which were described above in Subsection 331.1, other possible
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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.

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 th&gppropriatenes nstif-
tional control. The Mayor’s Office of Environmental Remediation (OER) has rity and @es ibWLy to
administer (E) Designations and existing Restrictive Declarations, pursuant n 11-15 onnggntal re-
quirements) of the Zoning Resolution of the City of New York and Chapteg24 e 15 of he City of
New York. When an institutional control is necessary on City-owned U may be into between

DEP and the agency controlling the site, whereby DEP would revieWganMapproveghny testing and/or remedial
plans for that property. DEP and all parties to an MOU should ted earlyW¥in CEQR process to reach
agreement on the form and specifics of an MOU.

O

551. (E) DESIGNATIONS

The hazardous materials (E) Designation is an institthjpnal c@ntrol th aced as a result of the CEQR
review of a zoning map or text amendment or a uant to the Zo Resolution. It provides a mecha-
nism to ensure that testing for and mitigatio emediz#ol hazardous materials, if necessary, are
completed prior to, or as part of, future gevelop of an affl e, thereby eliminating the potential for
a hazardous materials impact.

e of New YO
s%or placing (E) DesW

quirements on hv to investigate, remediate, satisfy, and receive appro-

ignations aEE included in the Rules. If necessary, the lead agency may con-

Chapter 24 of Title 15 of the Rules o
City of New York set out the p
moving (E) Designations. Detgj
priate sign-offs for sites with
sult with DEP during
tified or after the
facilitate OER’s revie

e cess to jde ifes requiring an (E) Designation. After a site has been iden-
has placed, ap& e advised to provide the CEQR number to OER. In order to
f work proposg@ tn.a®ress the requirements of the (E) Designation, it may be neces-

sary for progerty ownefs to provi i @ al technical documentation related to the hazardous materials
CEQR revie , EAS/EIS, Phas Phase Il ESA Work Plan/HASP, Phase Il ESA Report(s), RAP/CHASP,

lead ag& P corre de #Restrictive Declarations, Notices) to OER.
g espe®to an app‘ ed or -controlled site, if the lead agency determines that the proposed zon-

warrants a ha§arddis materials assessment and a Phase | ESA, the Phase | ESA must be completed
QR. If t hase ows that potential hazardous materials conditions exist, which will need to be

ssed during§gde ment, the lead agency may assign an (E) Designation to the site, requiring a Phase Il

and ap n%y remediation prior to and/or during redevelopment of the site (see Section 330 above).

It is pog at®Pased on the Phase | and consultation with DEP, the lead agency may determine that the
identifig ahd characterization in the EAS/EIS of the actual nature and degree of contamination is appro-
priate du EQR. If a Phase Il ESA is, therefore, completed during CEQR and remediation is required, the

lead agency may assign an (E) Designation if such remediation will involve more than standard construction
practices and the proper removal of soil and site preparation in accordance with applicable laws and regula-
tions. Such (E) Designation will require the preparation of a Remediation Action Plan in consultation with OER.
Otherwise, remediation proposed to be undertaken in accordance with standard construction practices
should be reviewed and approved by DEP, and an (E) Designation may not be warranted.
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(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).

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 bjection, N toRo
ceed or Notice of Satisfaction.
552. RESTRICTIVE DECLARATIONS
Historically, until the amendments to the (E) Rules, which became , 20 wing lead
agencies to place (E) Designations on applicant-owned or -contr i ection with all zoning
actions, Restrictive Declarations were used as an institutio at th®gequired testing, re-

mediation, and/or mitigation occurred prior to or as_par f applicant-owned or -
controlled sites.

Restrictive Declarations are recorded instruments, Rgd ong-term lessee, future own-
ers/lessees, and/or other parties-in-interest, tgeigv®tigation and/or€gmediation requirements at pre-

CEQR review. In particular, Restrictive Qecl i equire btice from OER before DOB may issue
building permits or certificates of occupar\ nectiogmmgitf tions described above under (E) Desig-

nations.

If an applicant proposes a Restf§ ration with req ents to address potential hazardous materials
contamination as part of a p d Project, as desgpibed in Section 421.1 of Chapter 2, “Establishing the
Analysis Framework”, the Iea@\ may instead eléct to incorporate such provisions in an (E) Designation.

600. DEVELOPING &9@! @
Alternatives to the propose®project | commonly include the mitigation methods described above and/or

specific changes e proposed proje t imize possible exposure. If increased exposure to hazardous materials

may be assqgiate excavati@n, an ative requiring less extensive excavation may be considered. If there is a

concern for sure to surface il at a residential development, an alternative may be to cap the area or select an-
th I

other #5e8gr portion of Alternative sites for the proposed project may also be considered. In order to
Consi % ternative site f te developments, the applicant must own or own a right to use the alternative site.

@ AND STANDARDS

Regulatio™Pegarding hazardous materials address their identification, registration, classification, discharge, han-
dling and storage, generation, treatment, transportation, and disposal. They also provide a means to identify and
fund the clean-up of hazardous sites and hazardous releases. Regulations are promulgated by the City, State, and
Federal governments. 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 (400X
icity as measured by the Toxicity Characteristic Leaching Procedure (TCLP). 1984 Hazards -
id Waste Amendments (HSWA) added Federal regulation of undergroun tanks.

103

Superfun ents and
Reauthorization (SARA)

Congress enacted CERCLA (also known as Superfund) and its gfine ents (4042FR Par to fund

the clean-up of hazardous substance waste sites. CERCLA, N as amen SARA, has created

a national policy and procedures for containing and r i eleasedgagzard waste substanc-

es and for identifying and remediating sites contgmi hazard Mtances. CERCLA's pur-

view excludes crude oil, petroleum products, and as produdgs.

711.2. Comprehensive Environmental Response Compensation and Liability Act @

Title 1l of SARA, the Federal Emergency Plan and ®ommunt Know Act, was promulgat-
ed to allow public access to information a s chemicals and to require each
generator of such materials to develop 7 anning procedures (40 CFR Part 300). A
list of Extremely Hazardous Substmc@ and e reportable quantities was created.

711.3. Transportation of Hazardous Matédffi \
The U.S. Department of Tr tatlon addresse sting and transportation requirements for
hazardous materials un 4 Part 171 throug® 177, and USEPA regulates hazardous waste

{2

transport under 40 CF and 263.

711.4. Toxic Substancg Co ct (TSCA) Q
TSCA em rs to regulat WIC toxic substances. Federal regulation of polychlorinated

biphenyls (PC nd asbestos-gfnINInINE materials falls under TSCA.

712. New tate

712.1. Nmental ConserviNjn Law
YSDEC has dev regulatory framework for hazardous waste management in New York in

sponse tp the Mgtgh Environmental Conservation Law. The criteria for determining a hazardous
aste cIos&rallel those of RCRA and are set forth in 6 NYCRR Part 371.

The Stage h so created its own Superfund-like program to help finance the State's share of clean-

. r the Federal program or to finance clean-ups at State sites that are not under the Fed-
% eram. New York State's Superfund program, the Inactive Hazardous Waste Sites Law, was
pd%ma®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. Under the law, NYSDEC has provided
for a comprehensive listing of inactive hazardous waste sites.

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
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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 nonpetrole-
um hazardous substances. Owners of tanks storing listed hazardous substances are required to regis-
ter all tanks storing listed hazardous substances with a capacity greater than 185 gallons.

713. New York City \
713.1. Hazardous Substances Emergency Response Law (Spill Law)
ubstance€QEM cy
a

New York City has enacted Local Law 42 of 1987, the New York City Hagar
Response Law, also known as the Spill Law. Under this law, the CityRas red its f\glicy t&respond

to emergencies caused by releases or threatened releases of, s subspances e envi-
ronment that may have an adverse effect on the public health,Wgfety, and wglre and to prevent in-
jury to human, plant, and animal life and property. REP isters this law, Wgich allows the de-
partment to order clean-up of hazardous substance sp

713.2. Community Right-to-Know Law
The New York City Community Right-to-Kno
information from facilities that use, store

materials. In addition, the law givex

ties, characteristics, and locatighs
communities. Q

713.3. Asbestos Legislation
Asbestos-containi eghls are reg d at the City, State, and Federal levels of government.
NYCDEP, undgr T Chapter 1 @ building surveys, professional certifications, and asbes-
tos abate pro res. Local 1985 and 21 of 1987, administered by the New York City

Department of'gnitation, govefn ansport, storage, and disposal of asbestos waste in the City.
The 's regulations are rgslg s ent than those of the state and federal governments. The New
York IndustrialsCod dministered by the New York State Department of Labor, and the
PAadministere tional'Emissions Standards for Hazardous Air Pollutants (NESHAP) also regu-
ateWgbestos activjgigs. Wsbestos laboratories are regulated by the NYSDOH under the Environmental
boratory apprgram.

3.4. Industrial P, tment Program
This prggraMyestablishes standards for certain pollutants discharged to the sewer system, requiring
for effluent that would otherwise not meet the standards.

713.5. L t
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 USEPA regulates training and certification of individuals
and certification of firms under 40 CFR Part 745. In other facilities, worker exposure to lead is regu-
lated 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.
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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 and
Groundwaters under 6 NYCRR Parts 700-705, last amended August 1999. Under these regulations
NYSDEC provides a water classification system for surface and ground water (Part 701). For all water
classifications, the discharge of sewage, industrial waste, or other wastes shall not cause impairm

of the best usages of the receiving waters as specified by the water classjfication at the locati
the discharge and at other locations that may be affected by such dischargt\

The Water Quality Regulations establish eight fresh surface water cIas%
p

this water classification system. The standards are derived t
health, potable water supply, aquatic life, and consumers Qg Ui
In addition to the Water Quality Regulations under 6 RF @

has issued Technical and Operational Guidance @i
ter quality guidance values and ground water effl

itations f

ards or regulatory effluent limitations. This ument®also pro mary of the water quality
standards and limitations under 6 NYCRR P, 705.

Standards and guidance values for pr %water ith a best usage as a source of pota-
ble water supply protect human he t@drinking wa es, and are referred to as health (wa-
ter source) values. For the majgsi &speciﬁed oSty ese values generally equal the maxi-
mum contaminant level (MCL)%I substance. ecific MCL exists, the standard or guidance
is 5 micrograms per lite oMa less stringent vRgE, as determined by the Commissioner of the
New York State Depar of Health. For th?e substances that do not have an applicable health
(water source) standad, afld for which ihe NYSDEC has determined that a threat to human health

may exist if djsch IO the waters @:" State, a guidance value is derived by applying the pro-
cedures utijed b tate or a "geQE ganic guidance" value of 50 pg/L for an individual organ-
ic substance be utilized (Pa W), whichever is more stringent.

The fgee classification ca i f ground water established based on their best usage include
lass esh groung wat s GSA saline ground water, and Class GSB saline ground water. The
t u¥age of Class round water is as a source of potable water supply. Thus, the Class GA stand-
ard nerally cor to the MCL. The best usages of Class GSA saline ground water are as a
gurce of potabl@al waters, for conversion to fresh potable waters, or as a raw material for the
anufactulggof so chloride or its derivatives or similar products. The best usage of Class GSB sa-
line watemg,i receiving water for the disposal of wastes. The Class GSB is not assigned to any
>
G

groy t@pof the State, unless the commissioner of NYSDEC finds that adjacent and tributary
4 and the best usages thereof will not be impaired by such classification. The ground wa-

% e five boroughs are classified as Class GA ground water, except where the criteria for saline
grow® water are met (Part 703.5).

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.
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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 of
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 contaminants in soil. There are, how-
ever, promulgated values applicable to certain situations and guidance values that have been pro-
posed by various government agencies. These standards and guidelines are typically derived from
models employing numerous conservative assumptions developed to set clean-up levels at contami-

nated sites.
In New York, NYSDEC has developed soil cleanup objectives (SCOs), promudgated in 6 NYCRR Su
375-6: Remedial Program Soil Cleanup Objectives. NYSDEC's Technical a |n|strat|ve
e
)-

Memorandum: Determination of Soil Cleanup Objectives and Cleanup

1994 with updates) also sets up recommended soil cleanup obJectlve The goa

and RSCOs is to eliminate significant risks to human health and the ment.

The SCOs (and RSCOs especially for evaluating metals) should to assesgflevels of eénvironmen-
tal contamination, while taking into account each site’ s |rcum regarding current

and proposed future exposure scenarios and factors.

714.3. Solid and Hazardous Waste Characteristics
6 NYCRR Part 360 describes how solid wast ust b@transfer sed, recovered, stored, re-
claimed, or disposed of. Material at a site i m red solid was flt |b|ts characteristics identi-
fied in 6 NYCRR Part 360-1.2.

6 NYCRR Part 371 requires that &foQ ort and d bf contaminated soil from a site, the
bfiZardous waste. A solid waste, such as

generator must determine if it i x regulz
contaminated soil, is considergl a rdous wé exhibits one or more of the characteristics

identified in 6 NYCRR Pa% if it is a listed ac azardous or toxic waste.
720. APPLICABLE COORDINATIO ,

As noted above, sev. aI tate, and C@Iations govern hazardous materials. The agencies that admin-
ister these regul s a ' deral andx I, such as USEPA and NYSDEC, typically are not active in the

CEQR process. r, |f a S|gn|f|c t of hazardous waste exists on the site and poses a significant

threat to puglic health nd the en @ the appropriate regulatory agencies must be notified by either DEP
or the lead . For instance, troleum spill of more than 5 gallons is found during a site investigation be-
ing pe a CEQR, SDE st be notified pursuant to Article 17, Section 1743 of the New York State
Eny aI Conservati and Article 12, Section 175 of the New York State Navigation Law. The appropri-

raI and New Yo vernment agencies must also be notified. DEP can provide complete notification
ents. Otle tha ulatory notification requirements, however, Federal and State agencies typically do
t have a revie or approval role in the CEQR process.

the Ci c@rdination with DEP's Bureau of Environmental Planning and Analysis is required when the
ly to show potential for the presence of hazardous materials (such as a site in or near manu-

technical " @®dance and review throughout the research, investigation, and remediation phases of a hazardous
waste assessment.
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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.

RCRA/Superfund Hotline (Publications and technical information).

Government Printing Office, 26 Federal Plaza, New York, NY 10278 (USEPA regulations and delines

available for a fee).
New York State DEC Regional Office, Region 2 Hunters Point Plaza, 47—4¥\Street Longflsla 7 NY

11101 (Division of Air Resources, Division of Solid and Hazardous Mat vision ofgFi il@ife, and
Marine Resources, Division of Water, Division of Environmental Re

| ,
Forests).
DEP Bureau of Environmental Planning and Analysis, 59-1 @v Boul&lth Floor Flushing, NY
11373.

DEP Bureau of Environmental Compliance, 59-17 Junc evard, I A% Flushing, NY 11373 (Copies
of "Spill Law" and Right-to-Know Laws available f

ands and

aphic maps). Also available at lo-

=

<

=

N
@

Fire insurance maps and City directories).

United States Geological Survey, P.O. Box 165%, Al

cal map stores, such as the Hagstrom Map Y.

New York Public Library, 455 Fifth Avege®e, York, N
*

New York City Department of Buildx nhattap Jsgh Street, New York, NY 10013 (Building ren-
ovation records and certificate c@pancy for @ present uses available for review).
ngs

New York City Departm i (Brooklyn), Ngfiicipal Building Brooklyn, NY 11201 (Building reno-
vation records and certjfi s ofoccupancy fo?ast and present uses available for review).

New York City Dep nt pf Buildings nx), 1932 Arthur Avenue, Bronx, NY 10457 (Building renovation

records and grti of occupangy ffagk and present uses available for review).

Department of Jwy (Queens), 126-06 Queens Boulevard, Kew Gardens, NY 11415
icates of occupancy for past and present uses available for review).

fites of occupancy for past and present uses available for review).

&O or’records certl
ew ¥ork City Fir ent, Bureau of Fire Prevention, 250 Livingston Street, Brooklyn, NY 11201 (Rec-

ds on fuel tanks ghge of flammable materials).

New ity Departme ildings (Staten Island), Borough Hall, Staten Island, NY 10301 (Building

National raphic Information Center, U.S. Department of the Interior, Geologic Survey, 507 National

A 27092 (Aerial photographs and information on commercial surveying firms).

Refer tg @ ‘Historic Resources,” for more information on historic research sources.

731. Sour®e®f Data to Supplement the ASTM Standard
In addition to the ASTM Standard, the following information may assist in preparation of Phase | ESAs.

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

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

CEQR TECHNICAL MANUAL 12 -24 MARCH 2014 EDITION



HAzARDOUS MATERIALS |5

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

e New York City Fire Department, 9 Metro Tech Center, Brooklyn, NY 11201 (List of Registered Under-
ground Storage Tanks).

e Chain-of-Ownership (title search) — although ASTM recommends searches of title records, many of
which can be accessed from the ACRIS database, since multi-user buildings and other rental situations
are common in New York City, City Directories (e.g., historic telephone records) and other sources that
may indicate use rather than ownership should be consulted, where possible. Interviews with building
maintenance staff may be helpful.

¢ Information including base maps, imagery based on aerial photography, tagblocks and lots, ro i
building footprints, waterways, and mass transportation lines readily a le
http://www.nyc.gov/html/doitt/home.html and http://gis.nvc.gov/doitt% ap.ht

e Companies that specialize in providing fire insurance maps, city di , aeria s, title
search information, etc. (see, for example, w.toxicstar: m/ or

http://www.edrnet.com).

¢ New York State Department of Environmental Conser.
mediation (DER), Environmental Site Database (includ
age (chemical and petroleum) records).

* New York State Department of Health (NYS
mental Exposure Investigation, “Final Guid
York,” October 2006.

tal Health, Bureau of Environ-
apor Intrusion in the State of New
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