AIR QUALITY

CHAPTER 17

Ambient air quality, or the quality of the surrounding air, may be affected by air pollutants produced by motor vehicles,
referred to as "mobile sources;" or by fixed facilities, usually referenced as "stationary sources" or by a combination of
both. Under CEQR, an air quality assessment determines both a proposed project's effects onyambient air quality as
well as the effects of ambient air quality on the project. Proposed projects may have an effectien air quality@during op-
eration and/or construction. This chapter provides background information on air quality,¥discusses whetherian’as-
sessment is appropriate, and describes the methods used to assess potential impactsifrom a proposed, préjectiand de-
termine their significance.

As mentioned throughout the Manual, it is important for an applicant to woérk'elosely with the lead“agency during the
entire environmental review process. In addition, the New York City(Department of Envisdnmental Protection (DEP)
often works with the lead agency during the CEQR process to provide technieal review, reeemmendations and approval
relating to air quality. When the review identifies the need for long-term measures to belincorporated after CEQR
(prior to or during development), DEP, in coordination with the lead agency, deterfnines,whether an Institutional Con-
trol, such as an (E) Designation, Restrictive Declaration, or Memoerandum of Understanding may be placed on the af-
fected site. The Mayor’s Office of Environmental Remediation (OER) has the authority and responsibility for adminis-
tering post-CEQR (E) Designations and Restrictive Declafationsirecorded onfgrivately-owned parcels.

100. DEFINITIONS

110. SOURCES OF POLLUTANTS

111. Mobile Source

Vehicular traffic, whethér.on aroad or in a parkingigarage, may affect air quality. Other moving sources, such
as planes, helicopters, boats, trains, etc., may ‘alsofaffect air quality. All of these sources of pollution are
termed "mobile sotirces."

In general, mobilelsource analyses.eonsider projects that add new vehicles to the roads, change traffic pat-
terns by diverting vehicles, include parkinglots or garages, or add new uses near sources of pollutants, such
as when a'park is proposed adjacentito’a highway.

112. Stationary Sources

Sourcesfof pollutants that are fixed in location, rather than mobile, are termed "stationary sources." Statio-
nary sources thatgmay cause air quality impacts include exhaust from boiler stack(s) used for the heating, hot
water, ventilation, andair conditioning systems of a building; the process exhaust points of a manufacturing
or industrial gperation; the stack emissions from a nearby power generating station; or the emissions from in-
cineratoafrs onmedical or chemical laboratory vents.

A propesed project may have significant stationary source air quality impacts if it creates new stationary
sources that affect the air quality in the surrounding community, such as a large new boiler that exhausts pol-
lutants into the air. Conversely, stationary source impacts may also result when a proposed project introduces
new uses that would be affected by emissions from existing fixed facilities, such as locating a new residential
building beside an existing power generating station. Proposed buildings may also cause stationary source
impacts by changing the building geometry or topography of an area so that existing fixed facilities begin to
adversely affect other existing structures in the area.
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Odors may also result from stationary sources. Significant odor impacts may occur when a new, odor-
producing facility is created by a project, or when a project adds sensitive uses close to an odor-producing fa-
cility.

113. Construction Activities

Potential air quality impacts from construction activities may include dust emissions generated by the con-
struction of a new facility (or, likewise, the demolition of an existing structure that contains asbestos—see
Chapter 12, “Hazardous Materials,” for further discussion on this issue); dust emissionsitelated to sandblast-
ing; emissions from construction equipment (typically an issue of concern for very largépmultiphase projécts);
or emissions from construction-generated traffic or diversion of traffic because of cofistruction activity.yBe-
cause such impacts are frequently temporary, even though the duration of censtrluction activities may. last
years, construction impacts on air quality are examined separately in Chaptes22, “€onstruction Impacts.”

120. POLLUTANTS OF CONCERN
National and state regulations identify a number of air pollutants that are of concernfnationwide and statewide.
These include seven key pollutants of general concern, and namerous other pollutants,of concern primarily due to
industrial activities. Some pollutants, such as lead, may be presentin‘the soil or groundwater as well. A discussion
of the potential impacts associated with soil and groundwater contaminationtis included in Chapter 12, “Hazard-
ous Materials.”

121. National and State Ambient Air Quality Standards

As required by the Clean Air Act (CAA), National Ambient Air Quality Standards (NAAQS) have been estab-
lished for the following air pollutants of concern: carbon monéxide, nitfogen dioxide, ozone, respirable parti-
culate matter, sulfur dioxide, and lead. Particulate matter is regulated in two size categories: (1) particles with
an aerodynamic diameter of less than or‘egual to 2.5 micrometers (PM,;); and (2) particles with an aerody-
namic diameter of less than or equal to)10 micrometers (PM,,, which includes PM, ;). Table 17-1 shows the
primary and secondary standands forthese pollutants. Aecording to EPA, the primary standards are intended
to protect the public health and'represent levels at which there are no identified significant effects on human
health. The secondaryistandards are intended to protect the nation's welfare and account for air pollutant ef-
fects on soil, water, visibility,)materials, vegetationjfand other aspects of the environment. For carbon monox-
ide, nitrogen dioxide; ©zone, and respirabléparticulates, the primary and secondary standards are the same.

121.1. Other National Standards

EPAalso publishes the National Emission Standards for Hazardous Air Pollutants (NESHAP), which
limits the emission ratés of certain highly toxic compounds, in most cases for specifically selected
processes or operations. ]NESHAP includes emission limitations for arsenic, asbestos, benzene, beryl-
lidm, mercury, radionuclides, and vinyl chloride. See 40 CFR 61. In addition, the U.S. Occupational
Safety and Health Administration's (OSHA) and National Institute for Occupational Safety and Health
(NIOSH) Short-Term Exposure Levels (STELs) may be used as a guideline for emissions typically
present forishort periods of time, such as emissions resulting from chemical spills. In addition, EPA
has“promuigated regulations that govern emissions of 187 listed Hazardous Air Pollutants (HAPs)
from major facilities and area sources. Major sources are defined as sources that emit either 10 tons
penyear of any of the listed pollutants or 25 tons per year of a mixture of listed air pollutants.

Under the CAA, New York State requires the implementation of Reasonably Available Control Tech-
nology (RACT) at facilities in the New York City metropolitan area that have the potential to emit vo-
latile organic compounds (VOC) of 25 tons or more per year.
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121.2. State Standards

NEW YORK STATE AMBIENT AIR QUALITY STANDARDS

NAAQS have been adopted as the ambient air quality standards for the State of New York. In addition
to NAAQS, there are New York State Ambient Air Quality Standards (NYAAQS) for total suspended
particulate matter (TSP), settleable particles, non-methane hydrocarbons (NMHC), and ozone, which
correspond to federal standards that have since been revoked or replaced; and for beryllium, fluo-
ride, and hydrogen sulfide (H2S), which are generally associated with industrial ptejects.

NONCRITERIA POLLUTANTS

The New York State Department of Environmental Conservation (DEC) alse, pdblishes maximum-al-
lowable guideline concentrations for certain pollutants, known as "nonctiteriaypollutants,” forwhich
the EPA has no established standards. DEC's guidelines are publishedfin,the’DAR-1 AGC/SGC Tables.
DAR -1 presents Annual and Short-Term Guideline Concentrations (AGCs‘and SGCs, respectively) for
contaminants that range in toxicity from high to low. The AGCs and“SGCs are_annualamé@ 1-hour
guideline concentrations, respectively, for potentially toxie 0k, carcinogenic aiffcontaminants. AGCs
and SGCs are guideline concentrations for noncriteriagoollutantsithat are considered acceptable con-
centrations below which there should be no adverse effects‘on the general public's health. AGCs and
SGCs within the DAR-1 are updated periodically, therefore) the latest @vailable/DEC DAR-1 AGC/SGC
Tables must be used when employing AGCs andSGCsfor analyses.

Table 17-1
National and New York State AmBientiAigQuality Stahdards
Primary Secondary
Micrograms Micrograms
PPM Per Cubic PPM Per Cubic

Pollutant Meter Meter
Carbon Monoxide (CO)

Maximum 8-Houf'Concentration® 9 10,000 None

Maximumél-Hour‘Concentration 35 40,000
Lead (Pb)

Rolling 3-month Average NA 0.15 NA 0.15
Nitrogen Diexide (NO,)

Annual, Arithmetic Average 0.053 (100 0.053 100
Ozone (Photochemi€al Oxidants—Os)

8-Hour Maximum,” 0.075 |150 0.075 |150
Inkalable Particulates,(PM,)

Maximum 24-Hour Concentration® 150 150
Fine Particulate Matter (PM, )
Averagefof 3'Consecutive Annual Means 15 15

24-Houp Concentration 3 35 35
SulfurDioxide (SO,)

Annual Arithmetic Mean 0.03 |80

Maximum 24-Hour Concentration 0.14 |365

Maximum 3-Hour Concentration 0.50 1,300
|1\loml.\lot to be exceeded more than once a year. A violation of standards occurs if these are exceeded more than once.
2 3-Year average of the annual fourth highest daily maximum 8-hr average concentration.
®  98th Percentile 24 hour concentration averaged over three years.
Source: 40 CFR 50. “National Primary and Secondary Ambient Air Quality Standards.”
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ODORS

DEC enforces regulations that generally state that no facility should emit measurable amounts of air-
borne pollutants that result in the detection of bad odors by the general public. These regulations
prohibit "emissions of air contaminants to the outdoor atmosphere of such quantity, characteristic or
duration which . . . unreasonably interfere with the comfortable enjoyment of life or property. Not-
withstanding the existence of specific air quality standards or emission limits, this prohibition applies,
but is not limited, to any particulate, fume, gas, mist, odor, smoke, vapor, pollen, toxic or deleterious
emission, either alone or in combination with others." 6 NYCRR 211.2.

122. Regulated Pollutants

The air pollutants for which national or state air quality standards exist, and the patential projects for which
they would be of concern, are described below. Some pollutants described above;such as leadfimay also be
present in the soil or groundwater. A discussion of the potential impacts associated with soil and groundwater
contamination is included in Chapter 12, “Hazardous Materials.”

122.1. Carbon Monoxide
Carbon monoxide (CO) is produced from the incompletefecembustion of gasoline and other fossil fu-
els. In New York City, about 80 percent of CO emissionshare from moton vehicles. Because this gas
disperses quickly, CO concentrations may vary greatly over relatively short‘disStances. Elevated con-
centrations are usually limited to locations nedr cengested intersectionstand along heavily traveled
and congested roadways. Consequently, it ds»important to evaluate concentrations of CO on a loca-
lized, or "microscale," basis. For proposed projetts that would generate (or divert) a significant num-
ber of motor vehicles, it is appropriate toyexamine the potential incremental impact on CO levels
from this traffic.

122.2. Hydrocarbons, Nitrogen Oxides, and. Ozone (Photochemical Oxidants)

Hydrocarbons and nitrogen oxides (NO,) are of coficern because of their role as precursors in the
formation of ozone. Ozong, isiformed through a séries of reactions that take place in the atmosphere
in the presence of sunlight$ Because thereactions are slow and occur as the pollutants are trans-
ported downwind, elevated ozone levelsiaré often found many miles from the sources of the precur-
sor pollutants. The effects of nitrogen exides emissions from mobile sources are therefore generally
examined on ategional basis. The'régional mobile source emissions of these pollutants are related to
the ndmberof vehicle milesstfaveled throughout the New York metropolitan area. Actions that would
significantlydncrease the ‘aumber of vehicle miles traveled throughout New York City would require
an analysis of emissights of NOQyfrom mobile sources.

In addition to being a“precursor to the formation of ozone, nitrogen dioxide (NO,) (one component of
N@,) is also a regulated "pollutant. Consequently, it may be appropriate to perform a stationary
source analysis to‘determine the impact on NO, levels on the surrounding community. On February
9, 2010, USEPA revised the Clean Air Act’s primary NAAQS for NO, by establishing a new 1-hour pri-
mary standard‘at 100 parts per billion (ppb) and establishing a new monitoring program. 75 Fed. Reg.
6475)(Feb. 9,2010). The final rule became effective on April 12, 2010. The EPA intends to promul-
gate initial NO, designations of attainment, nonattainment, and unclassifiable areas by January 2012.
Since a full set of data from the new monitoring network will not be available until 2015 at the earli-
est, EPA plans to initially designate most areas as unclassifiable. States must site and have in opera-
tion new monitors near roadways by January 1, 2013. 75 Fed. Reg. 6521 (Feb. 9, 2010). It is antic-
ipated that the Manual will be revised at a later date to address the application of the new standard
in CEQR analysis. Until such time, the lead agency should contact the Mayor’s Office of Environmen-
tal Coordination for interim guidance.
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122.3. Lead

Lead emissions are principally associated with industrial sources and motor vehicles that use gasoline
containing lead additives. Most U.S. vehicles produced since 1975, and all vehicles produced after
1980, are designed to use unleaded fuel. In 1996, EPA banned the use of leaded gasoline in on-road
vehicles, concluding a 25-year effort to phase out lead in gasoline. As newer vehicles replaced older
ones, motor vehicle-related lead emissions have ceased to be a concern. As a result of Clean Air Act
regulations, ambient lead emissions in urban areas have decreased by 97 percent nationwide since
the 1970s.

Even at locations in the New York City area where traffic volumes are very igh; atmosphericdead
concentrations are below the national standard of 0.15 micrograms per cubi¢ meter (threesmonth
average). If a proposed project would produce significant new sources®f lead (e.g., lead smelters),
resulting ambient lead levels in the surrounding community should pelexamined. If a project would
include new structures that may be affected by existing stationary lead emitters (i.e.,“@ew residen-
tial building proposed to be located near or in a manufacturing zone), it may be appropriate to per-
form an assessment of ambient lead levels on these structures:

122.4. Respirable Particulate Matter (PM;, and PM, 5)
Particulate matter (PM) is emitted into the atmoSphere fram a variety ©f sources: industrial facilities,
power plants, construction activity, concrete batching.plants, wastestransfer stations, etc. The prima-
ry concern is with respirable particulates that@re'less than 10 um in‘diameter (referred to as PMy),
and less than 2.5 pg in diameter (referred to as'®PM,;s). PMggiisyextremely persistent in the atmos-
phere and has the ability to reach the léwerrégions of thelrespiratory tract, delivering with it other
compounds that adsorb to the surfaces of the particles.

Gasoline-powered vehicles do, notiproduce any significant quantities of particulate emissions; but di-
esel-powered vehicles, especially heavy trucks and buses, do emit respirable particulates, most of
which is PM, . Consequently, levels of respirable particulates may be locally elevated near roadways
with high volumes of héavy diésel-powered vehigles. Vehicular traffic may also contribute to particu-
late matter emissions thfough brake and tireywear and by disturbing dust on roadways.

Parking garages or lots, that would ace@mmedate large numbers of diesel-powered vehicles may also
elevate PMp@and PM, 5 levels in the,surretinding area. Stationary sources that burn large volumes of
fuel oil mayralso elevate PM,g.and PMks in the surrounding area.

122.5. Sdlfuar.Dioxide
Sulfuridioxide (SO,) emissions.are associated primarily with the combustion of oil and coal, both sul-
fur-containing fuels. Dueyto federal rules on the sulfur content in fuel for on-road vehicles, no signifi-
cant quantities ané emitted from vehicular sources. However, assessment of ambient SO, levels may
be appropriate forjprojects that result in the development of new stationary sources or new uses
near an existing stationary source.

122.6. Noncriteria Pollutants
Noncriteria pollutants include hundreds of toxic pollutants, ranging from high-toxicity contaminants
that are known or potential human carcinogens (cancer-causing); moderate-toxicity contaminants,
including animal carcinogens, mutagens (causing mutations), and other substances posing a health
risk to humans; and low-toxicity contaminants, which are of primary concern as irritants and have not
been confirmed as carcinogens, mutagens, or teratogens (causing malformations). Noncriteria pollu-
tants are generally released during industrial processes and may be of concern for projects that
would result in new air emissions of such compounds (e.g., hospital waste incinerators) or new de-
velopment within manufacturing zones. Examples include a project that would result in the develop-
ment of a residential building near a manufacturing area that has several low-level sources (one- to
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two-story industrial facilities with multiple exhaust stacks) that emit airborne toxic compounds; or
new industrial sources, such as a solid waste facility, that could emit such compounds in potentially
significant quantities.

122.7. Odors

In addition to the noncriteria pollutants described above, certain other pollutants are also of concern
because of their odor, rather than their toxicity. These are of concern primarily because of the dis-
comfort they may cause, rather than the harm they do to the body. As an example, uncontrolled
emissions of ammonia or sulfide compounds may result in detectable malodoreus off-site pollutant
levels, depending on the processes in which they are being used or from which they, are a byproducts
Other compounds that cause odors include amines, diamines, mercapatans)and skatoles. Activities
that have the potential for releasing malodorous emissions in significant‘quantities include lightand
heavy industrial facilities and waste management facilities, including solid waste management facili-
ties, water pollution control plants (i.e., sewage treatment plants)pandlandfills.

New York State has a one hour ambient air quality standardfor hydrogen sulfide ef 10 parts per bil-
lion (ppb). While hydrogen sulfide has a malodorous smell (similar to rottengeggs), the 1- hour New
York ambient air standard is nuisance-based and is applicable at all off-site locations when analyzed
under CEQR. In addition, the DEP uses a 1 pphjincrease in hydrogéh, sulfide’ concentration from
wastewater related processes as a screening value for potential sighificant,odor impact. The 1 ppb
guidance level is recommended when considering hydrogen sulfide asyan indicator for assessing ma-
lodorous compounds from a facility ongsensitive réceptors (e« lresidences, playgrounds). Since DEP
has, in some cases, performed more detailed'studies on the(sources of malodorous pollutants of con-
cern related to wastewater processés, it should be consultedibefore undertaking detailed odor im-
pact assessments.

123. Compliance with Standards

EPA designates areas that do net.meet one or more of the NAAQS as nonattainment areas (NAA). The CAA, as
amended in 1990, requirés that each state with NAA to submit a State Implementation Plan (SIP) that deli-
neates the control strategies toachieve compliance with the NAAQS. New York City complies with the NAAQS
for SO,, NO,, CO and lead, but is designated as NAAffor 8-hour ozone and PM,s.

Historical monitaring data for New York City. indicate that the ozone 8-hour standard is exceeded. To be in
compliance,/the 3-year average of thedannual fourth highest maximum 8-hour average concentration should
not exceedithe 0zahe 8-hour standard.) In August 2007, the state submitted the final proposed revision of the
SIP for @zone)décumenting how the@area will attain the 8-hour ozone standard by 2013. Separately, the state
has requested that the NY-NJ=CT metropolitan area (NYMA), of which New York City is part, be reclassified
from ‘moderate” to “sepious’ nonattainment. In March 2008, EPA revised the 8-hour ozone NAAQS to 0.075

ppm.

Air quality monito¥ing in Manhattan indicates that the annual average concentration of respirable particulates
is above the NAAQS. EPA designated New York County (Manhattan) as a nonattainment area for respirable
particulate‘matter (PM,;). The other four New York City boroughs are designated as in attainment for the
PM,q standards. New York City has been designated as a PM, s non-attainment area under the CAA due to ex-
ceedingboth the 24-hour and annual average standard. New York State has submitted a draft SIP to EPA de-
signed to meet the annual average standard by April 8, 2010. By April 2012, New York will be required to
submit a SIP demonstrating attainment with the 24-hour standard by 2014 (EPA may grant attainment date
extensions for up to five additional years). Monitoring data for the other three national criteria pollutants
demonstrate that New York City is in compliance with the corresponding NAAQS for these pollutants.

The limited monitoring data available for non-criteria compounds show that annual monitored arsenic, cad-
mium, and nickel concentrations are greater than the current AGCs for these substances in New York City. In
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addition, based on data reported from other urban areas, it is expected that the annual formaldehyde con-
centrations are greater than the current AGC.

It is recommended that the lead agency check with DEP for the latest background levels and compliance sta-
tus prior to commencing detailed analyses.

124. Conformity

Conformity, a process mandated by the CAA, requires that air pollution emissions fré@m federal actions not
contribute to state air quality violations. Conformity is defined in Section 176(c) of the CAA as conformity to
the State Implementation Plan’s (SIP) purpose of eliminating or reducing the severity.and“number offviola-
tions of the NAAQS and achieving expeditious attainment of such standards, and €nsuring that suchsactivities
will not: (1) cause or contribute to any new violation of any standard in any area;)(2) increase the frequéncy or
severity of any existing violation of any standard in any area; or (3) delay timelyattainment of any'standard or
any required interim emission reductions or other milestones in any areas

EPA has promulgated criteria and procedures for determining confermity of all proposéd projects that a fed-
eral agency is supporting, licensing, permitting, or approving. The ‘purpose of these rules is to determine
whether or not the proposed project would interfere with the elean air goals stip@lated'in the SIP. The criteria
and procedures developed for this purpose are called “@eneral ‘conformity" rules. Currently, the general con-
formity requirements apply only in areas that are designated, "nonattainment” ofy'maintenance" for CO, lead,
nitrogen oxides (NO,), ozone, PMy,, PM, 5 and sulfurddioxide (SO,). A "maintenance" area has been redesig-
nated to "attainment" from "nonattainment" anddmustimaintain thedNAAQS fop 20 years by following two se-
guential 10-year plans.

In addition to general conformity, CAA has special “transportation, canformity” rules, which support the de-
velopment of transportation plans,gprograms, and projects that enable areas to meet and maintain national
air quality standards for ozone, particulateimatter, and CO, whichfimpact human health and the environment.
Transportation conformity is a CAA requirement that call$ for EPA, the U.S. Department of Transportation
(DOT), and various regional, state ahd local governmentPagencies to integrate the air quality and transporta-
tion planning developmehnt pretess. New York State has also adopted transportation conformity regulations,
which are coordinated’by‘the DEC Division of Air Résources.

130. AIR QUALITY ANALYSES

131. Microscale Analyses

Air quality pollutants, except total hydrocarbons (discussed below), may be of concern on a localized, or mi-
craScale, level, where elevated,concentrations may occur at particular locations. In addition, PM;, and PM, 5
may alsodbe characterize@ far a‘neighborhood area. Therefore, these pollutants are assessed on a microscale
level, which considers pollutant concentrations at particular sites.

For these microscaléjanalyses, air quality impacts are assessed by considering the mobile or stationary pollu-
tant source, the type and amount of pollutants being emitted, and dispersion--the way these pollutants mix
with the/@@mbientair and become dispersed before reaching the analysis locations, given meteorological con-
ditions (such'as wind speed, wind direction, atmospheric stability, and temperature), the distance between
the sourceyand the receptor, roadway and building geometry, and other factors. Often, mathematical models
are used to estimate emission levels, and mathematical or physical models, such as wind tunnels, are used to
evaluate dispersion. Calculating the emissions and their dispersion provides the particular source's contribu-
tion of a pollutant level to the ambient air at a given location (called a "receptor"). If appropriate, the calcu-
lated value is added to the general background concentrations of that pollutant to obtain the total concentra-
tion of the pollutant at the receptor being assessed.

For dispersion modeling purposes, mobile and stationary sources of air pollutants may be considered either
line sources, area sources, or point sources as follows:
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LINE SOURCES

Sources of pollutant emissions that can be simulated as a continuous or segmented group of lines in a
mathematical model are considered to be "line" sources. Typical examples include vehicles traveling
along a roadway that is curved, elevated, at-grade, or below grade with an opening above (otherwise
known as a "cut-section"); traffic traversing an unpaved or dusty roadway; or industrial operations,
such as conveyor belt operations.

AREA SOURCES

Emissions that can be simulated over a small region are "area" sources. Typical area sources include
the following: vehicles traveling in a parking lot or multilevel parking facility; imnultiple exhaust stacks
around the rooftop of a building or several buildings; construction equipmeht,anddther activities at a
construction site; an outdoor storage area of fine particulate material; orian industrial processgthat,is
distributed over large sections of a manufacturing plant.

POINT SOURCES

"Point" sources discharge pollutants from a relatively small, restricted area. Examples of sources typi-
cally modeled as point sources are boiler exhaust staeks; power generatinggstationistacks; exhaust
vents for release of medical laboratory chemicals; effluent from incinerators; exhaust vents for a
parking garage; or vents for pollutant discharges frem a spray booth.

The models should generally conform to the EPA's Gdidelinedon Air Quality.Madels, which is periodically up-
dated.

132. Mesoscale Analyses

Nitrogen oxides and hydrocarbons are précursops to ozone formationin the presence of sunlight and, conse-
quently, are concerns on a regionadl, or‘mesoscale, level. Thishozone formation occurs relatively slowly and
takes place downwind from the site,0f the ‘actual pollutant emission and, therefore, is not related to localized
changes. Consequently, the effects of these two classes af pollutants are examined on an area-wide, or me-
soscale, basis. The area for examination is typically largé, such as an entire borough, or the entire City of New
York, or even the tri-state metropolitan area. Stéh an analysis is rarely performed, however, because few
projects have the potential'to affect ozonegover such’large regions. CO, PM, and PM, s are also analyzed on a
regional basis forgarejects that have the potentialto significantly affect background levels of these pollutants.

200. DETERMININGWHETHER AN AR QUAMTY ASSESSMENT IS APPROPRIATE

The following guidance for deterfining whéther air quality analyses are needed was developed by examining historical
air quality datalindNew York City and using prototypical air quality modeling. Table 17-2 may be used to identify the air
pollutants thatanight be of contetn for different types of projects.
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Table 17-2
Potential Pollutants of Concern for Typical Kinds of Projects or Uses Surrounding Those Projects
Type of Project/Use Potential Issue of Concern CO (PM (SO, [NO, |O; [Pb |NC
Office, Retail, Mixed-Use, Induced Traffic O
or Residential Building
Induced Trucks or Buses 0 0
Boilers
Near Elevated
Highway/Bridge
Near Large Stacks
(e.g., Con Edison)
Manufacturing or Industrial Induced Traffic
Induced Trucks
Boilers 0
Proc%s oo
Hospital, Medical Center, Induce
and Laboratories
v‘e 0 |o
‘ cinerators , 0 o o 0 lo (o
Process ’ 0 0 0 0 10 |0
Parking lots/garages 0
Bus or Truck Depg arages, Parking Lots, or s or Truck Traffic 0 0O
Franchises
duced Traffic 0 0O
Process 0 0 0 0 0 0
Traffic Diversion 0 0O
Induced Traffic 0 0O
Process [ B 0 N N
Asphalt/ Induced Traffic 0 N
Process M 0 N N
Key: - Carbon monoxide
PM - Particulate matter (e.g., PMygand PM, )
SO, -Sulfur dioxide
NO, - Nitrogen dioxide and/or nitrogen oxides
O3 -Ozone (i.e., volatile organic compounds or nitrogen oxides that lead to ozone formation)
Pb -Lead
NC - Non-criteria or malodorous pollutants
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210. MOBILE SOURCES
Projects—whether site-specific or generic—may result in significant mobile source air quality impacts when they
increase or cause a redistribution of traffic, create any other mobile sources of pollutants (such as diesel trains,
helicopters, etc.), or add new uses near mobile sources (roadways, garages, parking lots, etc.). The following
project types may result in significant adverse air quality impacts from mobile sources and therefore require fur-
ther analyses, which may include microscale analyses of mobile sources. It is recommended that the traffic as-
sessment, located in Chapter 16, “Transportation,” be completed before reviewing the following checklist:

e Projects that would result in placement of operable windows (i.e., windows that may be opened and close
by the tenant), balconies, air intakes, or intake vents generally within 200 feét ofian"atypical (e4g., not at-
grade) source of vehicular pollutants, such as a highway or bridge with a tétal of;more than two [anes.

e Projects that would result in the creation of a fully or partially covered readway, would €xacerbate traffic
conditions on such a roadway, or would add new uses near such a€oadway.

e Projects that would generate peak hour auto traffic or divert eXisting peak hour tfaffic, restilting in the fol-
lowing:

o 160 or more auto trips in sections of downtown Breoklyn or LongfIsland,City, Queens (see Figures
17-1 and 17-2);

o 140 or more auto trips in Manhattan between 30th and 615t'Streets; or
o 170 or more auto trips in all otherareas of the City.

. Projects that would generate peak hour-héavy-duty diesel vehicle traffic or its equivalent in vehicular
emissions (the attached worksheetandguidance regardingwehicle class may be used to calculate equi-
valency), resulting in the following:

o 12 or more heavy_duty diesel vehicles (HDDV) for paved roads with average daily traffic fewer
than 5,000 vehicles;

o 19 or more HDDV for collector roads;
o 23 or moreHDDV for principal and minor arterials; or

o 23'enmore HDDV for expressways and limited access roads.

Projgets that,would resultdffhew(sensitive uses (particularly schools, hospitals, parks, and residences) ad-
jacent talasge existing parking facilities or parking garage exhaust vents.

o ‘Projects that wouldresult in‘parking facilities or applications to the City Planning Commission requesting
the'grant of a special permit or authorization for parking facilities should consult the lead agency regard-
ing whether an dir quality analysis of parking facilities is necessary.

e Projects that would result in a sizable number of other mobile sources of pollution, such as a heliport,
new railreaditerminal, or trucking.

e Inmaddition, ‘projects that would substantially increase the vehicle miles traveled in a large area (a bo-
rough,the City, or larger) may require mesoscale analyses.
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Figure 17-1
Area of Concern in Downtown Brooklyn
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Figure 17-2

Area of Concern in Long Isl&djity
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220. STATIONARY SOURCES

230.

Projects may result in stationary source air quality impacts when they would (1) create new stationary sources of
pollutants—such as emission stacks for industrial plants, hospitals, other large institutional uses, or even a build-
ing's boilers—that may affect surrounding uses; or (2) introduce certain new uses near existing (or planned fu-
ture) emissions stacks that may affect the use; or (3) introduce structures near such stacks so that the structures
may change the dispersion of emissions from the stacks so that surrounding uses are affected.

The following projects may result in potential significant adverse impacts related to stationary sources, and there-
fore require stationary source analyses:

e Projects that would use fossil fuels (fuel oil or natural gas) for heating/hot wateér, ventilation, and, air con-
ditioning systems (note that single-building projects may be able to perform ‘a“screening analysis rather
than detailed stationary source analyses; see Subsection 322.1, below).

e Projects that would create large emission sources, including but notylimited to the following: solid waste
or medical waste incinerators, cogeneration facilities, asphalt andyconcrete plaits, or péWwer generating
plants.

e Projects that would result in new uses (particularly sehoals; hospitals, parks, and residences) located near
a large emission source.

e Projects that would include medical, chemical @rresearch labs.
e Projects that would result in new uses being'located near medical, chemical, or research labs.
e Projects that would include operation ofimanufacturing orprocessing facilities.

e Projects that would result in new@Uses (such as residences, schools, hospitals, parks, etc.) within 400 feet
of manufacturing or procesSing facilities.

e Projects that would resultdin newpuses within 400 feet of a stack associated with commercial, institutional,
or residential developmentspand the height of the new structures would be similar to or greater than the
height of the emissionstack.

e Projects that wouldiresult in potentially significant odors. This includes, but is not limited to, solid waste
managemeént facilities, water pollutiomcontrol plants (i.e., sewage treatment plants), and incinerators.

e Projects that would result inghew gseés’near an odor-producing facility.

e Projectsithat would createynon-point" sources, such as unpaved surfaces and storage piles that could re-
sultin\what is known as fugitive dust.

e | | Projects that wouldsresult in new uses near non-point sources.

Stationary sources may alsobe an issue for generic or programmatic actions that would change or create a statio-
nary source (as déescribed above) or that would expose new populations to such a stationary source.

CONFORMITY

All projects that require federal support, federal licensing, federal permitting, or federal approval are subject to
the conformity requirements. Examples of projects that are subject to “general conformity” would be an airport
expansion, a veteran's hospital expansion, or new federal court facilities. Highway and transit projects are exam-
ples of projects that must comply with “transportation conformity” requirements.
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300. ASSESSMENT METHODS

310. STUDY AREAS AND RECEPTOR LOCATIONS
The first step in performing air quality analyses is to determine the appropriate study area. The study area en-
compasses the region or locations where there is the potential for a significant air quality impact resulting directly
or indirectly from the project. Thus, the extent of the study area depends on the project proposed and the pollu-
tants of concern.

For microscale, or localized, analyses, air quality predictions are made for specific lo¢atiohs, such as intérsegtions,
and at those locations, for specific geographic points. These prediction locationsre ‘called "receptor locatiofs,"
or simply "receptors." Receptor locations are included in the air quality analysesswhen air quality impacts are ex-
pected and where people would have continuous access when the projectiissimplemented. Forimobile source
analyses, the study area often consists of intersections where congestion isiexpected, and receptors are sited at
numerous locations at these intersections. Sidewalks and other_ground-level locationsfalongside*roadways and
highways are often receptor locations. However, median strips, bikeways or crosswalksin roadways are not ap-
propriate receptor locations because the public would notdenin those locationsfforamore’than a few minutes.
Sometimes, particularly for stationary source analyses, elevatedireceptors may be\located high up on the faces of
buildings, either existing or proposed, if there is or would be a“balcony or other:méans of outdoor access, an
operable window, or an air intake vent at that location®By cantrast, an elévatédilocation would not be a receptor
if there was no balcony or other means of outside access. Different study areas and receptor locations are appro-
priate depending on whether mobile or stati@nary sousces are being examined, as described in the following sec-
tions. Consideration of potential cumulative_impacts from other 'nearby substantial sources of pollution (e.g. a
heat input of 2.8 million BTU/hour or higher) may also be requirediin'séme cases.

For mesoscale analyses, which are rarély performed for CEQR; the'study area is that area that would be affected
by the large-scale change in pollutantisources. For example, if @ project would result in a large increase in the
number of vehicle miles traveled in the City, the study area may include the entire City. This delineation may be
difficult because the analysis fnust consider the origins@nd destinations of those vehicle trips to assess whether a
larger area should be studied."Cafe needs to beftaken in developing the proper study area because too large an
area would make the relative effects of onegproject’seem insignificant (for example, if the project would greatly
increase the numbemnof vehicle miles traveledhinythe City, but the analysis considered the tri-state metropolitan
area, the project'sieffect might be inappropriately considered insignificant).

311. Mobile Sourcées

311.1. Roadways

LOCATIONS FOR STUDY.

The study area for mobile sources is directly related to the project's traffic study area (explained in
Chapter 16, “Pransportation”). This usually includes those intersections where traffic congestion is
expected, since this is where air quality impacts are likely to occur. The choice of which intersections
to includelin the mobile source air quality analysis is based on the estimates of incremental vehicular
traffic associated with the project, following the guidance provided in Chapter 16, “Transportation.”
Theistudy area should include at least the following locations:

e Based on peak hour traffic assignments, intersections in the traffic study area to which the
project would add the following incremental traffic;

CO:
o 160 or more auto trips in downtown Brooklyn or Long Island City, Queens;

o 140 or more auto trips in Manhattan between 30th and 61st Streets; or
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o 170 or more auto trips in the rest of the City.
PM2_5:

o 12 or more HDDV for paved roads with average daily traffic fewer than 5,000 ve-
hicles;

o 19 or more HDDV for collector roads;
o 23 or more HDDV for principal and minor arterials; or
o 23 or more HDDV for expressways and limited access roads.

e Locations within and adjacent to a fully or partially covered roadway:when covered regadways
are a concern (e.g., when the project would create, exacerbate traffic’conditionsgon,’or-add
new uses near a fully or partially covered roadway).

e Locations adjacent to an atypical (e.g., not at-grade) sodrcerof‘pollutants (if eithernthie recep-
tors or the source is created by the project), such as.aimultilane highway‘ar bridge.

For some projects, following the criteria for determining‘the study area listédabove ‘may result in ei-
ther too many or too few intersections being analyzed. After determining the general study area, the
following procedure may be used to choose intersections for further study:

e Choose three or four intersections wheresthe projected incrementaltraffic increase is greater
than the thresholds suggested aboye forampreliminary@nalysis. These intersections should be
those with the worst conditionséhForexample, an intersection should be selected if it would
process the largest traffic valumes or result inJhe, greatést traffic impacts with the project
and/or would be severely congested without(the project (and would be affected by project-
generated or divertedvehicular traffic).

e Perform a mobile source analysis for thesegdintersections (following the procedures set forth
later in this chapter)®This initial analysis provides an indication of the magnitude of the
project's ifmpacts.

e [f any significant impacts are predicted, review the study area to consider whether additional
intersections with less sevese traffic conditions should be added.

e (\Thisiprecedure maysféed to be repeated several times until enough receptor locations have
been chosen to accurately characterize the project's mobile source air quality impacts.

When'collecting traffiesdata to'be used for air quality analyses, it may be prudent to collect data at
the'same time from_additional intersections that may be of concern to ensure data collection under
similar conditions. Should those intersections be added to the air quality study area later, returning
to collect these datason a different day can lead to data inconsistencies that are difficult to resolve.
Traffic dataare collected for all roadway segments ("links") within 1,000 feet of the intersection of
concern.

For generic’or programmatic actions, the study area depends on the nature of the project proposed
and the amount of information that exists about its implementation. The air quality analyses may fol-
low'the same procedure used for the traffic analyses in these cases. Typically, depending on the size
of the proposed project, certain areas are chosen as representative of all the types of areas that may
be affected, and within those areas, intersections are selected as representative critical analysis loca-
tions. The air quality assessment is then performed in the same way as for any other intersections.

RECEPTOR LOCATIONS
After the intersections are selected for study, receptor locations are chosen. Numerous receptors are
sited at each intersection studied in order to accurately characterize the intersection’s ambient air

CEQR TECHNICAL MANUAL 17-15 REVISED: MAY 2010



20
oim

AIR QUALITY

quality. As described above, receptors are generally located where people are likely to have conti-
nuous access and where the maximum total pollutant concentrations with the project or incremental
pollutant concentrations resulting from the project are likely to occur. This usually means that recep-
tors are located near those approaches of the intersection where traffic is likely to be the greatest or
the most congested (e.g., where vehicles are delayed waiting at traffic signals). Examples of reasona-
ble receptor sites are:

e Sidewalks near roadways;
e Edges of rights-of-way for roadways without sidewalks, if publicly accessible;

e Property lines of all residences, hospitals, schools, playgrounds, andithe entrances andrairiin-
takes to all other buildings;

e Portions of a parking lot to which the public has pedestrian daccess;
e Parks proximate to roadways; and

e All air intakes or operable windows adjacent to elevated emission sources such as elevated
highways or bridges for vehicular traffic.

Receptors are not located in places that are not'censidered sites of ambient,air because the public
does not have continuous access. Some locations, sueh as tollboothsare not considered accessible
to the public even though people may work thefe all day. The air quality at these locations is regu-
lated by U.S. Occupational Safety and Health Administration {OSHA) workplace standards. In addition,
EPA guidelines list other unreasonable receptor sites, including:

e Median strips of roadways;

e Locations within the rights-ofs;way on limited access highways;

e Locations within intersegtions or on crosswalks at intersections; and
e Tunnel approaches.

Multiple receptors are used to detemmineitheflocation of both the highest total pollutant concentra-
tion and thethighest increment causéd by the project. Therefore, a series of receptors at different lo-
cations are\assessed. When analyzing pollutant levels near an intersection, at least one receptor at
each [corner<ofithe intersectiomandsone or two receptors adjacent to each queue (line of vehicles
waiting ataftraffic signal)*@n an/approach link (the segment of roadway between two intersections,
approaching the intérsectionibeing analyzed) to the primary intersection under analysis should be
analyzed. Depending ©nthe analysis results at these receptors, additional receptor locations may be
appropriate. For example, if significant impacts are predicted at the receptors farthest from the in-
tersection, additionaldreceptors are added still farther away, until no impact is predicted. Receptors
should be placed at mid-sidewalk, generally 6 to 7.5 feet from the curbline of the sidewalk (for wider
sidewalks}ino more than 7.5 feet from the curb), and set back from the corner of the intersection. If
the.above methodology results in receptors in the mixing zone (for the CAL3QHC version 2.0 model,
discussed below), the mixing zone should be narrowed so that receptors are one foot from the edge
ofithe mixing zone.

311.2. Parking Facilities
The locations where the worst potential air quality impacts might result from parking facilities' emis-
sions (and, therefore, the locations where receptors should be placed in an air quality analysis of
these facilities) vary depending on whether the facility would be open and at-grade (a parking lot),
multilevel and open-sided (therefore, naturally ventilated), or totally enclosed (parking garage). As
discussed later in Subsection 321.2, potential cumulative impacts analyses from both on-street and
off-street sources of emissions may be required. Each type of parking facility is discussed below.
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PARKING LOTS AND OPEN-SIDED GARAGES

The greatest potential pollutant concentrations from at-grade, unenclosed parking lots or multilevel,
open-sided parking facilities would be immediately adjacent to such facilities, with the additional po-
tential for cumulative impacts from pollutant emissions from the facility and from nearby on-street
sources. Therefore, receptor locations are placed on sidewalks adjacent to, and across the street
from, the garage.

ENCLOSED GARAGES

In the case of parking garages that are to be totally enclosed and mechanically ventilated, potential
impacts from the exhaust vent(s) are assessed. The greatest impacts fram theyexhaust vent(s) might
occur at a nearby building if the vent(s) are exhausted above the rogftep of the garage, ‘orat pede-
strian height if the vent(s) are near ground level. It should be noted, that, even thodgh exhaust re-
sults from cars within a garage, the exhaust vents are assessed dn the same way asjthat ofystationary
sources because the emissions emanate from a fixed location (see the discus$ion of analysis tech-
niques, below). Receptor locations are placed at elevated, locatians on nearbygbuildings when rooftop
exhaust vents are being assessed, and at ground-level,locations both adjacent, to and across the
street from the vent(s) when other, pedestrian-level ventsare being examined.

312. Stationary Sources

312.1. Study Area
Study areas for the analysis of statiomary‘'seurce impacts.dependson the magnitude of the pollutant
emission rates from the new sourcg(s), the relative harmfulness of the compounds emitted, the cha-
racteristics of the systems that Wwould discharge such pollutants (e.g., stack heights, stack exhaust ve-
locities, etc.), and the surrounding topography relative to these sources (e.g., tall residential buildings
near shorter stacks). Similarito mobile sources, thefstudy area consists of particular locations chosen
for study; however, re¢eptors for stationary soufce analyses are not usually located at intersections.

When the propésedyproject would resultin@ new stationary source, the following general guidelines
may apply:

e [f'ayproject would result in a single building that would use fossil fuels (fuel oil or natural gas)
for heating/hot water, ventilation, and air conditioning systems, first perform the screening
analysis presentediin Subsection 322.1 to determine whether further analyses are required. If
réquired, the study aréa should generally include nearby buildings with heights similar to or
greater than thestack.

o For projects that would result in more than one building that would use fossil fuels
forheating/hot water, ventilation, and air conditioning, the study area would gener-
ally extend to at least 400 feet from the boundaries of a project site.

o» If a project would include operation of manufacturing or processing facilities, or med-
ical, chemical, or research labs, the area within at least a 400-foot radius from the
emission source should be included in the analysis.

o If a project would create large emission sources, including but not limited to solid
waste or medical waste incinerators, cogeneration facilities, asphalt and concrete
plants, or power generating plants, the study area should extend to at least a 1,000-
foot radius of the new source(s).

o If the proposed project would result in major sources, the preparation of a cumula-
tive air impact assessment may be required. A cumulative assessment would consid-
er the combined effect of a proposed project’s emissions in conjunction with other
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existing or planned projects, which have the potential for combined air impacts at re-
ceptor sites.

o If an project would result in potentially significant odors, including, but not limited to,
solid waste management facilities, water pollution control plants (i.e., sewage treat-
ment plants), and incinerators, the study area should extend to at least a 1,000-foot
radius.

e When the proposed project would result in new receptors near stationaryisources, the analy-
sis considers the effects of those sources on the site of the project.

e For projects that would create "non-point" sources, such as fugitive,dust; the effectsgon the
nearest locations to which the public has general access are typically cansidered.

Generally, a preliminary analysis is performed for the locations chosen using the abovg,criteria. 1fsig-
nificant impacts are predicted at all or most of the chosen locatiefis, itimay be appropriate to'expand
the study area to determine whether potential significant ifapacts may also occuf at more distant lo-
cations. Alternatively, a preliminary screening analysis may'be‘performed for severahlocations at var-
ious distances from the stationary source. The resultsof this screening analysisidetermine the radius
where the maximum impacts from the source will be caleulated in a more,detailed analysis. When
more detailed modeling analyses are required, it may be appropriate to'submit a detailed modeling
protocol to the lead agency for review and approval before undertakingsuch extensive studies. The
lead agency may consult with DEP for its ad¥ice anthe detailed.;modelingprotocol.

For generic actions the first step would be,to'€onsider the potential ranges of stationary sources that
may be a concern. Then, prototypical werst*case scenariesyassuming prototypical stationary sources
may be addressed.

312.2. Receptor Locations

Similar to the procedure_for,mobile sources, numerous receptors are analyzed at each of the loca-
tions to be studieddin thesstationary sources assessment. The receptors are located where people are
likely to have coftinuousiaccess and whefe the maximum total pollutant concentrations or incremen-
tal pollutant concentrations resulting ffom thé project are likely to occur. When the project would re-
sult in a néw-stationary source, offssitelréceptor locations are usually modeled. In addition, on-site
receptors ‘may be appropriate. Forganalyses of the effects of heating/hot water, ventilation, and air
conditionhing systems or other stacks, receptors are placed at elevated locations on nearby buildings
(@t'operable'windows.or airintake vents).

When/ development related to the project may be affected by existing (or planned) stationary
sources, receptorsgare,typically located on the project site. For projects that would result in develop-
ment that may affect the dispersion of pollutants from an existing emissions source (e.g., power ge-
nerating station), receptors are placed both on-site and off-site at locations where pollutant levels
may increase significantly because of the changes in dispersion of the emissions from the source.

Examples\of reasonable receptor sites include the following:
e | Pedestrian-height receptors on sidewalks.

e Exterior uses, such as parks and playgrounds, and entrances and air intakes to sensitive inte-
rior uses, such as residences, hospitals, nursing homes, schools, and community facilities.

e Buildings with operable windows, usually just residential buildings. Receptors may be at ele-
vated locations, such as at operable windows anywhere on the building. When receptors are
placed on a structure with operable windows, such as a tall residential building, multiple re-
ceptors should be placed along the building facades (from roof level down the side of the
building) closest to the source(s) under analysis.
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e Airintake vent locations of buildings.

e Balconies on buildings and other accessible areas at elevated locations on buildings, such as
rooftop decks, etc.

If there are substantial differences between the local grade levels of the source(s) and the receptors,
the differences in terrain should be accounted for in the mathematical modeling. When performing
either mathematical modeling or physical modeling, such as wind tunnel studies, some initial test
runs should be performed with the first set of selected receptor sites. Based on these initial test runs,
it is possible to determine the specific locations or general regions where additional‘receptors shodld
be added in the complete analysis to ensure that the locations where the maximum total pollutant
levels and incremental changes in concentration from the project are included:

320. MODELS AND ANALYSIS TECHNIQUES

For CEQR analyses, air quality is usually assessed at the microscale levél, tsing mathematical models that predict
the pollutant concentrations for given locations. Field monitoring of. aif quality is seldom used. Models used for
the air quality assessment generally should conform to the W:S. EPA's Guideline ongAir Quality Models or should
be approved by the lead agency as appropriate on a case-by-case'basis. Becausé models are periodically revised
and updated, the lead agency or analyst should verify that the most recent editionyof the appropriate model(s) is
used before performing the analysis. Note that certain,large stationary sgrees may require review through the
U.S. Environmental Protection Agency's (EPA) New Source,Review procedures (see Section 710 of this chapter).
The techniques described in this Manual do not réplacethose assessments, which have their own guidelines. The
EPA’s Guideline on Air Quality Models may be foundihére.

The models take into consideration various facters that mayaffectairquality—the pollutants being emitted from
the mobile sources (usually, vehiclestailpipes)or stationary sources (usually, stacks), and the way these pollutants
are dispersed, given meteorological‘cenditions and roadway and building geometry. A project's effects on air
quality are determined by comparing predictions made fof'the future No-Action and the future With-Action con-
ditions. For mobile sources, thé%predictions for the analysis year are made using mathematical models rather than
actual monitoring. The eXisting{Condition does notsserve as a baseline for determining if a proposed project would
have a significant impact,‘but is typically includedfin the analysis for informational purposes. Predictions of pollu-
tant concentrations,are made’separately for'each of the analysis years chosen. For analyses of the effects of exist-
ing stationary saurces)information on thelexisting pollutants being emitted from the source in question is ob-
tained, and the analysis assumesthatthe future emissions are the same, unless available information indicates
otherwise., The“fellowing generalyprocedures are used for microscale analyses of both mobile and stationary
sources.. These afe described’in detaihin the sections that follow (Subsections 321 through 324).

o Determine which pollutants should be assessed. This depends on the nature of the proposed project.
e [ Choose a preliminary/study area and receptor locations (see Section 310).

e Determine'the emissions of pollutants from the sources of concern.

e Estimadte the,dispersion of those pollutants into the air, using a model.

e [ Add the appropriate background pollutant concentrations to the predicted pollutant concentrations at the
receptor locations resulting from the source to determine the total concentrations for the pollutants of
concern at each receptor site.

e Compare the predicted concentrations for each pollutant of concern with the appropriate standards and
criteria (see Section 400).

Sections 321 and 322 describe the methodology for predicting microscale mobile and stationary source pollutant
concentrations for existing, future No-Action, and the future With-Action conditions, respectively. They describe
the various models appropriate for mobile and stationary source analyses, as well as how those models are ap-
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plied. Input parameters to the models, methodological assumptions, and limitations of the models are also dis-
cussed. Mesoscale analyses are discussed separately in Subsection 323.

321. Microscale Mobile Source Modeling

CO is the primary pollutant of concern for most microscale mobile source analyses, including the assessments
of roadways and automobile parking lots and garages. Particulate matter may also be of concern for parking
lots and garages used primarily by heavy-duty diesel-powered trucks and buses and for projects generating
bus or truck traffic with the potential to affect nearby sensitive receptors for a prolonged period of time..

The basic tool for analyzing pollutant concentrations from mobile sources is the air pollutant dispersion’mod-
els. These models estimate CO and PM concentrations under given conditions 6f,traffic, meteoralogy,and
roadway configuration. First, traffic data for the analysis years are input into thelmodel. Then, emissiofs from
vehicle exhaust systems (and other on-road sources of emissions for particulate,matter) and theirdistribution
over the roadway are estimated for that year, using a separate mathematicahmodel. Howeverpfor areas with
complex topography, or projects that propose, or would affect, a fully’orpartially covere® roadway, it may be
more appropriate to use physical rather than mathematical models‘te assess the potential for significant im-
pacts. Then, the way these emissions are dispersed because ©fmeteorological conditions, readway geometry,
and other factors is considered.

321.1. Roadways
Mobile source analyses related to roadways_aregperformed for projects that change traffic patterns,
add traffic to an area's roadways, or reconfigure‘roadways, o for projects that could be affected by
pollutants from roadways. Typically, they,assess at-grade intersections or street corridors with ad-
joining sidewalks. Sometimes, analysesiare’needed forfmajorisources of CO or particulate matter,
such as multilane highways or bridgesier partially or fully covered roadways.

TRAFFIC DATA REQUIREMENTS

Before any mobile source impact analysis may be,performed, input data are required on the vehicu-
lar traffic conditions oh the roadways near the receptor sites under analysis. Data are generally col-
lected, and analyses performed, for roadway "links." A link is the section of roadway between two
traffic signals. The links leading to alparticular intersection are also called "approaches." At a mini-
mum, thefollowing information issequired for each signalized street segment approach included in
the maobile source modeling of at-grade roadways for each time period analyzed:

Vehicle ‘classifications aré the relative mix of autos, taxis, trucks, etc. For air quality modeling, ve-
hiclesharefdivided into the fallowing classifications: autos, sport-utility vehicles (SUVs), taxis, light-
duty. trucks (those with.four wheels, including vans and ambulances), heavy-duty gasoline-powered
trucks and buses (h@avy duty trucks have six or more wheels), and heavy-duty diesel-powered trucks
and buses. Documentation on the procedures used to distinguish among the different vehicle types
and weightfedtegories when field surveys are performed is provided in the Appendix.

e Hourlytraffic volume.

o ) Theeffective width of the roadway.
o { Average speed of traffic.

e Stopped delay at the intersection.
e Number of moving lanes.

e Signal cycle length.

e Red time length per cycle.
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In addition, the following information derived from the Highway Capacity Manual (see Chapter 16,
“Transportation”) is also needed:

e Saturation flow rate (a measure of each lane's vehicular capacity per hour of green time).

e Arrival type—the way traffic arrives at a light (e.g., in a constant stream or in platoons),
which depends on how lights at the adjacent intersections are timed (and, particularly, the
extent of signal timing progression for those lights).

e Signal type—pretimed, actuated (a signal that changes in response to the presence of a ve-
hicle), or semi-actuated.

These data are collected for 1,000 feet from the intersection to be analyzed)Traffic data shéuld also
be gathered for all links within 1,000 feet of the intersection. Those links'should be modéled intheir
entirety. It is generally not necessary to collect traffic data and model links that begimbeyond ¥,000
feet of the intersection. Chapter 16, “Transportation,” providesgMere information on many_.of these
traffic parameters, including procedures for collecting travel spéed“and delaydata for subsequent
use in air quality analyses. Because other parameters are needed for air quality analyses, coordina-
tion with the traffic task is required to ensure that the'appropriate data arg'collected in the field.

ESTIMATES OF MOBILE SOURCE EMISSIONS

Emissions models predict the distribution of pellutants emitted from vehicles' exhaust systems over
the roadway (for both idling and moving vehicles).”The primary pollutant of concern from mobile
sources on roadways from autos is CQ, while particulate matterimay be more of a concern from di-
esel trucks and buses. Emissions modelsiused to analyze \CO and particulate matter from mobile
sources are a series of mathematical madels developed by EPA"and periodically updated to account
for the most recent test datayonshew vehicles under production (and any revised standards for emis-
sions from new vehicles, also called "tailpipe" standards). At the issuance of this manual, EPA's
MOVES 2010 program is the mostfecent version ofghe mobile emissions factor model for CO and PM
emissions estimates. PF@jectsfundergoing CEQRfreview should use MOBILE6.2 until MOVES 2010 is
officially released(for project-level analysiss, For those projects that have begun to model mobile
emissions based upon MOBILE6.2, MOBILE6.2) could be used until the end EPA’s two-year phase-in
period. Atthat time, the emissions should be re-run with MOVES2010.

MOVES 2010 estimates emissions fer both on-road and non-road sources covering carbon monoxide,
particulate matter, as well’as greenhouse gases: carbon dioxide (CO,), nitrous oxide (N,0), and me-
thane, (CHy): The model allows for multiple scale analysis from fine-scale analysis to national invento-
ryaestimation, and encempasses the tools, algorithms, data, and guidance necessary for analyses as-
sociated with regulatoryidevelopment, compliance with statutory requirements, and estimations and
projections of national/regional inventory. DEP should be consulted for information regarding new
releases and updates’to mobile emissions models. In addition, EPA continues to issue policy and
technical guidance on running the MOVES2010, available here.

The vatious factors to be considered when using mobile emissions models are described below.
These genéral guidelines are intended to provide conservative estimates and may be revised at times
when specific data about a project or location are available.

AMBIENT TEMPERATURE

Estimates of CO emissions should be computed with a mobile model at 502F in Manhattan and 439F
for the rest of the City (these are for winter conditions), unless a project would generate a significant-
ly larger number of vehicle trips during the summer period, when a higher ambient temperature for
CO emissions calculations might be prudent. These recommended temperatures are revised at times
to reflect the most recent recorded data from CO monitoring, and DEP should be contacted to make
sure the most recent temperature guidance for CO modeling is understood. The MOVES 2010 emis-
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sions model does not require temperature as an input variable. If a summer CO analysis is required,
the appropriate ambient temperature would be determined by examining meteorological data for
the period of concern following this procedure:

A summer temperature may be determined by following the general recommended procedures in
EPA’s Guideline for Modeling Carbon Monoxide from Roadway Intersections, (EPA-454/R-92-005). As
a first step, three years of the most recent hourly CO monitoring data at DEC’s nearest CO street-level
monitor needs to be obtained and used to compute running 8-hour average COdevels for each of the
three complete years. Then the highest and second highest non-overlapping perieds for the entire
year should be calculated, and compared to the values reported by the DEC./Thisistep confirmsdhat
the data and calculations are accurate.

The next step parses out the 8-hour CO concentrations for the summer-period of interest for each
year. Based on the guidance in Section 4.7.1 of the EPA documentyreferenced above; the tempera-
ture corresponding to each of the ten highest non-overlapping8shoufCO monitaring values for the
last three years for the period of interest should be obtaified. Témperatures fof these time periods
are based on the corresponding values recorded at the nearest representative meteorological surface
station for these 10 time period sets. The ten average temperatures are then averaged for use with
emissions modeling.

VEHICLE OPERATING CONDITIONS

The latest version of the emissions model, MOVES 2010, calculates separate CO emissions for start-
up and running modes. The number ©f enginge, start-ups pér day, engine start-ups distribution by
hour, and engine start-up “soak time” distribution are inputs,that' affect exhaust start-up emissions.
Soak time is the length of time betweenythe engine being turned off and it being started up again,
and engine start emissions are affected,by soak time. NYSDEC's soak time distribution should be used
for each of the five NYC boroughs.“Fhere are three setsiof soak distributions for all five boroughs:
baseline, cold start, and h@t start: The model’s default soak distribution should be applied to the
baseline traffic. The coldistarts'are defined as agsoak time longer than 12 hours. Hot starts are de-
fined as a soak time betWweén 9 and 10 minutes. For vehicles generated by the project, the appropri-
ate soak distribution, file should be_modifiedyaccording to DEP guidelines. For particulate matter,
MOVES 2010,does not'use thermal states asinput variables. The following assumptions are generally
appropriate when determining thérmal states:

o[ “All project-generated taxis and heavy-duty gas trucks are assumed to be operating in a base-
line'mode. In.orderto provide conservative projections of project increments in CO analyses,
large trucks ‘may be considered to be gas trucks, while in particulate matter analyses the
same large truckssmay be simulated as heavy-duty diesel vehicles.

e All arriving, project-generated autos are, in general, assumed to be operating in a hot-
stabilized mode (unless the arriving induced trips are from the immediate community, such
asha lacal supermarket, where this assumption may not be valid). The MOVES 2010 model
calculates emissions for twenty-eight different vehicle classes, which includes sport utility
vehicles (SUVs). The model accounts for the increased occurrence of SUVs in the vehicle mix,
in the light-duty gasoline truck category.

e All departing project-generated autos and SUVs are assumed to be operating in a cold mode.

e In most instances, thermal states in the future without the project are assumed to be the
same as those in the existing condition. However, for large future No-Action projects located
in the study area, it may be appropriate to consider that project's vehicles separately. Ve-
hicles generated by such projects are modeled individually as hot stabilized or cold start au-
tos/SUVs, taxis, or trucks based on that project's traffic assignment. In addition, the amount
of time a vehicle is parked affects its operating condition. For certain types of retail projects,
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it may be reasonable to estimate that a fraction of auto departures would be hot-starts. Typi-
cally, length-of-stay field survey data from similar types of projects may be necessary to sup-
port such an assumption.

As discussed above, although the primary pollutant of concern from autos on roadways is CO, parti-
culate matter may be more of a concern from diesel trucks or buses. EPA’s MOVES 2010 model may
be used to estimate particulate emissions from gasoline-fueled and diesel-fueled motor vehicles.
MOVES 2010 calculates particle emission factors in grams per mile (g/mi) from en-road automobiles,
trucks, and motorcycles. The particulate matter emission factors include exhaust particulate, exhaust
particulate components, brake wear, tire wear, and re-entrained road dust, all ofi\which are required
for PM, s and PM,q inventories and analyses. The program contains defaultyvalues for most data“re-
quired for the calculation of all the emission factors, but it also allows foruserssupplied data insmiany
cases.

Fugitive road dust emissions should be accounted for accordingsto,theyguidelines and fesmulas con-
tained in Chapter 13 of EPA's Compilation of Air PollutantEmission Factors (AP442). One of the key
inputs to the fugitive dust formula is the silt loading factor. \Based on data collectedlin New York City,
it is recommended that for paved roadways in New York @ity) a silt factorf 0.015 g/m? for express-
ways and limited access roadways, 0.10 g/m” forgerincipahand minor astefials, and 0.16 g/m? for col-
lector type roadways, and 0.4 g/m’ for paved roadswith fewer than 5,000 average daily traffic vo-
lumes (ADT).

Based on the latest AP-42 guidance, amunpaved road silt contentiof 8.5 percent is generally assumed
for unpaved areas. Fugitive dust levels‘are ‘inversely affected by frequency of precipitation. A con-
servative assumption of “dry” conditions,is‘Used for sheftitermyealculations. Based on national preci-
pitation measurement data containedyin AP-42, 130 days of precipitation are assumed for annual cal-
culations in the NY metro area,)which,is the number of days’in the year with more than 0.01 inches of
rain.

Where borough-specific vehicle weight estimatés are unavailable, a standard fleet average vehicle
weight of 6,000 poundsis.secommendedfomestimating existing particulate emissions from on-street
traffic for typical New, York City roadways.if adfoadway has less than 500 vehicles per day, a different
average vehiele weight may be appli¢able..Vehicle classifications for on-street traffic are generally ob-
tained from collected traffic datal” Estimates of increased particulate matter from project generated
traffic may bexadded to thefestimated No-Action base volumes to recalculate the vehicle mix for the
build scenario modeling.

DISPERSION MODELING

The, necessary traffiendata for each roadway segment and the emission outputs from the recom-
mended mobile emissions model (both discussed above) are analyzed together using a dispersion
model. Mobile source dispersion models estimate the way CO and particulate matter concentrations
resulting fromigiven traffic conditions are dispersed because of meteorological conditions, roadway
geometry, and other factors, and predict resultant pollutant concentrations at given receptor sites.

For most locations adjacent to at-grade signalized roadways, the CAL3QHC version 2.0 dispersion
model; as described in User's Guide to CAL3QHC2.0, Research Triangle Park, North Carolina, is usually
most appropriate. The CAL3QHC version 2.0 model is a microcomputer-based modeling methodolo-
gy developed by EPA to predict the concentration of CO and particulate matter from motor vehicles
traveling near or through roadway intersections. Based on the assumption that vehicles at an inter-
section are either in motion or idling, the program is designed to predict air pollution levels by com-
bining the emissions from both moving and idling vehicles.

The CAL3QHC version 2.0 model requires a coordinate system corresponding to the roadway geome-
tries under study as part of the input to the program. For each street approach to a signalized inter-
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section, a "free flow" link simulates the emissions from vehicles over the blocks that are not delayed
by traffic signals. A second "queue" link length is calculated by the algorithms within the program, us-
ing input parameters supplied to the model for each approach of a signalized intersection. Emission
factors for idling vehicles from the mobile model are input into the CAL3QHC version 2.0 model to es-
timate emission rates from these queued links. As recommended in the User’s Manual for CAL3QHC,
in overcapacity situations, where the predicted hourly traffic volume-to-capacity ratio (V/C) is greater
than 1, the "model predicted queue length" could be larger than the physical roadway configuration.
The user could either revise the traffic assumption for the link, or limit the length of the queue by
running the analysis in the following manner: (1) input the queue link as a freesflowplink; (2) specify
X1, Y1, X2, Y2 coordinates that determine the physical limits of the queue (i.e. sthedphysically largest
gueue length); and (3) input the emission source as the equivalent VPH (from,the output run on the
queue link) with an emission rate of EF=100. This provides the apprepriate€mission sodirce for the
gueue link with the manually determined queue length. In certainfcasespthe links faon left-“or right-
turn movements may be separated from the through movement§'of.aniapproach if the signaliphasing
differs or if such movements have high volume-to-capacityfvj/c) ratios.

For a more refined analysis, the CAL3QHC model has béen, updated with anéxtended module that al-
lows for the incorporation of actual meteorological datalinto'the modeling, instead of worst-case as-
sumptions regarding meteorological parameters),This refined version, ofythe model, known as
CAL3QHCR, should only be employed if maximum,prédicted CO cofcéntrations are greater than the
applicable ambient air quality standards, if, sighificant air quality impacts are predicted with the
CAL3QHC modeling, or if particulate gmatter modeling from mobile sources is necessary. Refined
modeling with CAL3QHCR should also be‘performed before lidentifying mitigation measures for elimi-
nating predicted air quality impacts.

In the first approach with CALB@HCR, called Tier I, a fullyear of hourly meteorological data is entered
into CAL3QHCR in place of the ‘ane hour of “worst-case” meteorological data that are commonly en-
tered into CAL3QHC. One hour pof vehicular emissions, traffic volume, and signalization data are also
entered as is done,when using CAL3QHC. Thisfis a screening level model that is most suitable for
short-term timedveraginggperiods wherefpéak hour traffic conditions are suitable. However, use of
Tier | modeling (i.e.;Jassuming peakghour traffic and project increment conditions for every hour of
the year) mayresult in overly conservative projections of pollutant levels or project impacts for ana-
lyses thattare dependent upon non-peak hour conditions or for long term pollutant time averaging
periodsi(e.g.,-annual averages).

The 'CAL3@QHCR modebhalso offersa second approach, called Tier I, for which the same meteorological
data used in the TierI'@pproach are entered into the model. The vehicular emissions, traffic volume,
and signalization (ETS) data, however, are more detailed and reflect traffic conditions for each hour
of a week. CAL3QHCR reads the ETS data as up to 7 sets of hourly ETS data (in the form of diurnal
patterns) andyprocesses the data into a week of hourly ETS data. The weekly ETS data are synchro-
nized to thé day of the week of the meteorological data year (weekday or weekend). The weekly traf-
fic congditions,are assumed to be the same for each week throughout the modeled period. The Tier Il
miodelinglapproach is not typically employed for projects evaluating peak hour conditions or short
term pollutant time averaging periods. Before undertaking a Tier Il analysis, consultation with DEP is
recommended.

Since the refined CAL3QHCR model uses meteorological data in the computation of pollutant levels
at selected receptor locations, the coordinate system in the modeling must be developed with con-
sideration of true north and the corresponding directions of the compass. A critical component of the
hourly meteorological data used in these computations is wind direction. When the meteorological
data are initially compiled, all hourly wind directions are referenced to true north. Therefore, like
coordinate systems developed for stationary source mathematical modeling, mobile source modeling
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must simulate sources and receptor locations using a coordinate system that is consistent with the
meteorological data set.

Generally, the following assumptions are employed for the various input parameters to the CAL3QHC
version 2.0 model for assessments of CO concentrations:

e Surface roughness of 3.21 meters in Manhattan south of 96th Street, downtown Brooklyn,
and Long Island City; for other areas, the CAL3QHC User's Guide may be used to determine
surface roughness, based on the area's building geometry.

e Wind speed of 1 meter/second.

e Settling and deposition velocities of 0.

e Source height of O (for at-grade roadways).
e Mixing height set at 1,000 meters.

e Neutral atmospheric stability (unless along an undeveloped shorelingfarea where a stable
atmospheric stability may be appropriate, basedhen Aeur's land uselassification technique—
see Subsection 322.2.

e Time averaging period of 60 minutes.
e Wind angle search over 360° with defaultwind angle search routine.
e Receptor height of 1.8 meters (approximately 6 feet).

e Clearance interval time as détermined by the traffic model used (e.g., the Highway Capacity
Manual). Two seconds per approach is the défault value.

e Saturation flow rate.as'determined by the traffic model used (e.g., the Highway Capacity Ma-
nual).

e Add 6 metérs tothejeffective width of the roadway for free flow links.

For the refined analyses with CAL3QHCR) thé& meteorological data set should consist of the latest
available fiveyconsecutive years of meteorological data in order to ensure that an adequate number
of hours are simulated to determine eompliance with applicable standards and guideline concentra-
tions.[Itis recommended that'surface data collected at the nearest representative airport (either La-
Guardia, JEKfInternational;;or Newark Liberty Airport) and upper air data collected at Brookhaven, NY
be used for this 5-year meteorological data set. DEP may be contacted to determine the latest 5-year
metearological data set.

Infsome instances, irregular applications of a dispersion model may be required to simulate unique
roadway configurations (i.e., estimating potential pollutant levels at receptors on a new residential
structure adjacent to an elevated highway or a raised entrance/exit to a bridge crossing). For these
situations,"CAL3QHC version 2.0 may be used to simulate these line sources by treating these road-
wayshas unsignalized, free flow links (if travel speeds warrant such an assumption). The CAL3QHC
may be\used to assess unsignalized intersections; however, air quality is not typically a concern at
thesefintersections, so this type of analysis is seldom needed. For areas with complex topography or
fully or partially covered roadways, physical models, such as wind tunnel modeling, may be appropri-
ate. It is prudent to check with DEP to determine the appropriateness of using other models before
the model is used.

TIME AVERAGING PERIODS
Predictions of pollutant concentrations are made for the same time periods as the National Ambient
Air Quality Standards (for example, the NAAQS for CO are for 1-hour and 8-hour concentrations; the
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PM,q standards are for an annual geometric mean and a 24-hour average concentration). These stan-
dards are for the average concentration during each of those time periods. Annual standards pertain
to the average pollutant concentrations either predicted or measured in a calendar year, while 24-
hour standards pertain to pollutant concentrations occurring in a calendar day.

As discussed in the Chapter 16, “Transportation,” peak hour periods are commonly used to evaluate
the potential impacts of traffic generated by a project. Peak 1-hour traffic data gathered as part of
the traffic analysis are typically used as the basis for predicting the maximum pellutant levels near a
roadway. In the CAL3QHC modeling of CO, these peak 1-hour traffic data are als@ytypically used to
develop the maximum predicted 8-hour CO levels. To derive the 8-hour COdevel, the maximum 1
hour concentration calculated from local sources for the peak hour is multiplied/by a "persistence’
factor, based on historical air quality monitoring data in New York City.<The persistence factontakes
into account the fact that over a period of 8 hours (as distinct fromfasingle hour), vehicleyolumes
fluctuate downward from the peak hour, traffic speeds may vary, and wind directions, and speeds
change to some degree relative to the conservative assumptions used for the singléhighestthour. The
following persistence factors are recommended: 0.77 for MidtownfManhattanj 0.79 for Lower Man-
hattan; 0.81 for downtown Brooklyn; and 0.70 for thérest'\of the City. Givenithat these factors are
subject to change over time, DEP should be contacted to,confirm the latest guidance for these para-
meters.

BACKGROUND CONCENTRATIONS

Mobile source modeling of CO concentrations ‘at"sidewalk Jo€ations accounts solely for emissions
from vehicles on the nearby streets, butthotfer overall pollutant levels. Therefore, background pollu-
tant concentrations must be added to‘modeling resultsgtoyobtainftotal pollutant concentrations at a
prediction site. Background pollutant concentrations,are usually derived from recorded pollutant
concentrations throughout New Yark City at elevated monitors maintained by the DEC that are not
unduly influenced by local seurces, of pollutants. These monitors are indicative of pollutant levels as-
sociated with pollutants_throughout the nearby region.

One of the primary applications of mobilesseurce modeling is to evaluate maximum predicted 8-hour
CO concentrations‘at,places of public access. Therefore, background CO levels for the 8-hour averag-
ing period dsyrequired“for each of the analysis years (existing and the build year(s), as appropriate).
Existing and future year backgrodndiconcentrations are based on CO measurements at the nearest
DEC monitoring stations. Theéfmaximum second-highest 8-hour measurement is used, based upon the
most recentsfive-year pefiod forpwhich complete monitoring data is available. For PMy, modeling of
on-street&ources, bactkgroundydevels are generally considered to be the same for existing and future
year.conditions. DEPwill provide the most up-to-date monitored pollutant background levels for the
various regions within,New York City. Note that PM, s background concentrations are generally not
required because'impacts are assessed on an incremental basis.

FUTURE NO-ACTION,CONDITION

The future'Ne-Action condition accounts for general background traffic growth in the study area, new
trips and other changes expected because of other proposed developments, and changes in emis-
sions because of vehicle turnover, etc. Traffic that would be generated by development on "soft"
sitesgmay also need to be considered.

FUTURE WITH-ACTION CONDITION

The future With-Action condition adds any changes resulting from the project to the future No-Action
conditions. The differences between these two conditions and the potential for significant impacts
are then assessed.
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321.2. Parking Facilities
Analyses of parking facilities are similar to those for roadways (Subsection 321.1, above), but the as-
sumptions used in estimating emissions (or, the inputs to the emission model) differ, as does the dis-
persion model.

PARKING LOTS

CO is the primary pollutant of concern for unenclosed, at-grade parking lots used by automobiles; PM
is the primary pollutant of concern for parking lots used by heavy-duty diesel véhicles. The modeling
procedures for both types of parking lots are explained below.

For automobile/SUV parking lots, the following techniques are appropriate:

ESTIMATES OF MOBILE SOURCE EMISSIONS. Emissions estimates for CO dre, calculated at an‘ambient
temperature of 43°F (except for Manhattan, which uses 50°F) Wwith, a“mobile emissiohs madel
(such as the EPA's MOBILE6.2 or MOVES2010 model, discussed‘in, Subsection 321,24, abave). In-
formation required for the mobile emissions model includés the, following: the dimenSions (i.e.,
length and width) of the parking lot; idle emission factors, for‘cold autos/SUVs or idle emission
factors for other vehicles; emission factors at 5 milésyper hour for boths€ald, andhot autos/SUVs
or other vehicles; and hour-by-hour vehicular entrances*to and exits from'(''ins and outs") the
parking lot (typically, the eight hours with thethighest'volumes). Peak 1:zhelr averaging periods'
emission rates are typically calculated for the build year, assumingsthat autos idle for 1 minute
before starting to travel to the parking lot exit(s)> The traveling distance within the lot by vehicles
entering and exiting the lot is usually cansenvatively estimatedyby calculating this mean travel dis-
tance as two-thirds of the maximum-travel distance from the lentrance/exit of the lot to the far-
thest parking space. The 1-hougandi{in‘most cases)'8-houraveraging periods with the largest to-
tal number of departing autesyyield the highest COemission rates for these respective time aver-
aging periods.

DISPERSION ESTIMATES. Potential cumulative conéentrations from on-street sources and emissions
from the parking lat at’a receptor location adjacent to the lot may be calculated by adding the CO
levels calculated fromythe parking facilitypat this location to the contribution of on-street sources.
It is advisable toianalyze receptandocations on the near and far sidewalks adjacent to the parking
lot to gnsure that maximum cumulative effects from on-street and parking lot emissions are dis-
closed. Appropriate backgrotindeoncentrations also must be added. Contribution of on-street
source emissions at this receptarflocation may be calculated through microscale modeling for the
same 'wind directions that cause the parking lot emissions to affect this location. Or, alternative-
ly, they may be caleulated'to include parking lot emissions as line sources, as mentioned below.
Air quality impacts‘from parking facilities may be followed to estimate potential CO concentra-
tions from pafkinglots with the EPA’s SCREEN3 model (described in Screening Procedures for Es-
timating the Aimpg@Quality Impact of Stationary Sources, EPA-450/4-88-010. A sample air quality
analysis of potential CO impacts from an automobile multilevel, naturally ventilated parking facil-
ity is ineluded in the Appendix.

AS discussed in Subsection 321.2, emissions from parking facilities may also be modeled as line
sources in CAL3QHC or CAL3QHCR for assessing cumulative emissions adjacent to on-street sources.
Thisswould include simulating the parking lot as multiple line sources adjacent to the on-street source
in a dispersion model, such as CAL3QHC or CAL3QHCR. The EPA's Guideline on Air Quality Models
provides more information.

For parking lots used by large numbers of diesel trucks or buses, where PM, s and PM, are the pri-
mary pollutants of concern, a procedure analogous to that used for automobile parking lots (see
above) may be used to determine PM concentrations near the lot:
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e |dle emissions of PM, s and PM,, from heavy-duty diesel vehicles are insignificant when com-
pared with PM emission rates for accelerating heavy-duty diesel trucks. Therefore, only PM
emission rates from trucks traveling within the lot are typically estimated, usually from fac-
tors listed in EPA's Compilation of Air Pollutant Emission Factors (AP-42), MOBILE6.2 or
MOVES2010 emission model for this kind of analysis. Estimates of particulate emissions from
heavy vehicles operating on paved and unpaved surfaces may also be included in such ana-
lyses if they overlap with the parking areas.

e Analyses are performed to determine the maximum potential PMy, and PM, s 24-hour con-
centrations adjacent to the lot, based on the hourly average (over a 24-heur period) for'the
diesel vehicles entering and exiting the parking lot.

e Twenty-four-hour PM,, background values are then added to the laealized contribution.

MULTILEVEL, NATURALLY VENTILATED PARKING FACILITIES

Multilevel parking facilities with at least three sides partialljpopenare, for air quality analyses, consi-
dered in a similar manner to that of at-grade parking lots. As\with ‘at-grade lots;"CO'is,the primary pol-
lutant of concern for facilities used by automobiles, aAd PIv,is.of concern whendieseltrucks or buses
use the facility. The CO impact analyses for thesedacilitiesiare almost identical to those performed for
parking lots, except that CO emissions from arriving,and departing vehicles‘are distributed over the
various levels and ramps of the parking facility: Ithis usually appropriateitoradjust the calculation of
CO impacts at a ground-level receptor frompthe above-grade levels ofithe facility following calcula-
tions presented in EPA's Workbook of‘Atm@spheric Dispersion Estimates (AP-26). A PMy, analysis for
a multilevel, naturally ventilated facility used by diesel trucks, or buses may be similarly modified. A
sample air quality analysis of potential CO,impacts frofm a multilevel, naturally ventilated automobile
parking facility is in the Appehdif

Emissions from multilevel garking facilities may also be modeled as line sources in CAL3QHC or
CAL3QHCR (for source heights less than 30 feet)for assessing cumulative emissions adjacent to on-
street sources.

PARKING GARAGES

These inclydeyany parking facilities =“Wwhether multi- or single-level, below- or above-grade — that
would be ‘enclosed and include afventilation system. Similar to at-grade lots and multi-level, naturally
ventilated facilities, CO is the primany pollutant of concern for automobile parking garages, and PM is
off€encerniwhen heavy-dutydiesel trucks or buses use the garage. In either case, pollutants would be
present within the garage andWould be exhausted by the garage's vent(s) for the mechanical ventila-
tionisystem. Thus, pollutant levels could be elevated near the vents outside of the garage. The vents
arerconsidered stationary sources, similar to stacks. The analysis of pollutant concentrations within
and outside parkingigarages is described below.

For automobile garages, the following procedures are generally appropriate:

e For CO concentrations within the garage, it is recommended that CO emissions within the
facility be conservatively estimated at an ambient temperature of 43°F (50°F for Manhat-
tan). Total CO emissions rates (for 1- and 8-hour averaging periods) within the garage are
calculated following the same procedures for the multilevel, naturally ventilated garage,
and all of the emissions from the different levels are summed together.

e The appropriate background concentrations are then added to the predicted concentra-
tions.

e These total emission rates are then divided by the minimum ventilation rate required by
the New York City Building Code (i.e., 1 cubic foot per minute of fresh air per gross square
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foot of garage area), to determine the maximum 1- and 8-hour CO levels within the ga-
rage.

e For concentrations near the garage vents, the CO concentrations predicted within the ga-
rage are then used in the calculations. The garage vent(s) are converted into "virtual
point sources" using equations listed in EPA's AP-26, and the concentrations within the
garage are used to estimate the initial dispersion at the garage vent(s). These equations
may be used to estimate CO impacts at nearby elevated receptorsg(e.qg., tall residential
buildings nearby) if the effluent is exhausted at an elevated height, or‘at pedestrian-leyel
height (for lower exhaust stacks).

e Potential cumulative CO impacts on the near and far sidewalks)adjacent to the garage
vent(s) may be calculated by adding the impact from the, gakage exhaust to,on-street
sources following a methodology similar to that employed for naturally ventilated park-
ing facilities. A sample air quality analysis of potenfiah COyimpacts from anjautomobile
parking garage is in the Appendix.

For garages that would be used by heavy-duty di€sel trucks or buses,shéfollowing procedures
may be used:

e Estimates of PM emissions are calculated, following procedures similar to those for park-
ing lots.

e These total PM emissions should be,divided by the"minimum ventilation rate required by
the New York City Building Cade to'determine maximum PM levels within the facility.

e Off-site PM concentrations may be calculated by following the same methodology em-
ployed for CO exhaustifrom automobile garages. If there would be numerous exhaust
points, such as exhaust vents all along the rooftop of the structure, off-site PM impacts
may be calculated treating these emisSions as an "area source" (see discussion on area
source analyses in‘Subsection 322.2 fbelow).

TIME AVERAGING PERIODS

The anticipated hourly'vehicular entrances and exits to the facility are usually reviewed to determine
the hour that would yield the largestiamount of pollutants emitted from the parking facility. Peak 1-
hour ¢oncentrations adjacentito, the facility (and peak 1-hour concentrations within the facility if it is
an.enclosedsgarage), are then determined for this hour. The hourly vehicular entrances to, and exits
from; thefgarage arefalso usedfto determine the period that would generate the largest amount of
pollutants over a multizhour period. Off-site concentrations calculated with the average hourly pollu-
tant emission ratefover this multi- hour interval are also multiplied by a persistence factor when de-
termining multi-hour pollutant incremental impacts from parking facilities.

FUTURE NO-ACTION,CONDITION

Similargo the assessment of roadways, analyses of parking facilities considers conditions in the future
without ‘the project. This assessment considers any new developments expected by the project's
build year (see discussion above), but does not include the proposed parking facility.

FUTURE WITH-ACTION CONDITION

The future With-Action condition assesses the proposed parking facility, and compares the results of
that analysis with conditions expected in the future No-Action condition to determine the potential
for significant impacts.
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321.3. Conformity Analyses
Air quality modeling analyses are used in the conformity determination (both general and transporta-
tion) to show that the federal action neither contributes to any new violations of standards nor in-
creases the frequency or severity of any existing violations.

The analyses are to be based on the latest planning assumptions developed by the municipal plan-
ning organization (MPO). Any revisions to these estimates are to be approved by the MPO or other
authorized agency. The New York Metropolitan Transportation Council (NYMTG), is the MPO for the
New York Region. The analyses are to be based on the latest and most accurate emission estimation
techniques available. For motor vehicle emissions, the most current EPA emissiohs models are to be
used. For stationary and area source emissions, the latest emissions factans specified by EPAsin the
Compilation of Air Pollutant Emissions Factors (AP-42) should be used unless more accurate ‘@mission
data are available. The air quality modeling analyses are to be basedntheapplicable models, data-
bases, and other requirements specified in the most recent version ef the Guideliné‘on Air, Quality
Models (Revised).

The analyses are to be based on the total of emissions fromithe,project and reflectthe emission sce-
narios that are expected: (1) during the attainment year mandated by the EAA(or during the furthest
year for which emissions are projected in the maintenance,plan); (2) during the year for which the to-
tal emissions from the project are expected to be the greatest; and (3) dusingany year with a specific
emissions budget. Also, the federal agency is to identify any measuresfor mitigating air quality im-
pacts, describe the enforcement process fofthese measures,.and obtain written commitments for
these mitigation measures.

322. Stationary Source Modeling

Stationary source modeling is typically reguired to evaluate the potential impacts of emissions from the fol-
lowing:

e Boilers for heating/hotawaten, ventilation, anddir conditioning systems (HVAC) in new buildings or
building expansiafis.

e Ventilation exhaustisystems for new.mantfacturing or industrial facilities, or medical, chemical, or re-
search lab@ratories.

e Llargeemissions sources, sueh,as power generating stations that may affect surrounding uses or be af-
fectedby. new structures nearby:

o (Existing (or future planned)“manufacturing and industrial facilities that may affect nearby sensitive
usess

e | dndustrial facilities that may potentially discharge malodorous pollutants into the nearby neighbor-
hood.

For assessing potentialistationary source impacts related to boilers for heating and hot water, ventilation, and
air conditiening,systems for a single building, a preliminary screening analysis may be performed. Many such
projects do not require any further analysis. This screening analysis methodology is presented in Subsection
322.1.

All other projects with potential stationary source air quality impacts require detailed analyses, described in
Subsection 322.2.

In general, for projects that would result in, or facilitate, either new significant fossil fuel burning sources or
new facilities that may be adversely affected by airborne emissions from nearby existing (or planned) major
fossil fuel burning sources, SO,, NO,, PM;q, and PM, 5 are the primary pollutants of concern. If such sources
under study would exclusively burn natural gas, NO, is the primary pollutant of concern. Projects that would
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result in the development of new significant industrial sources or new uses that may be adversely affected by
airborne emissions from existing (or planned) industrial sources require an assessment of both criteria and
non-criteria pollutant emissions. The existing or potential new stationary source(s) under review should be
examined on a case-by-case basis to appropriately determine the pollutants of concern. This is also applicable
for proposed industrial facilities that may potentially discharge malodorous pollutants or existing facilities
that discharge malodorous pollutants that may affect new development resulting from a project.

322.1. Screening Analyses

SCREEN FOR HEAT AND HOT WATER SYSTEM

Impacts from boiler emissions are a function of fuel type, stack height, minimum distance fsom the
source to the nearest receptor (building), and floor area (square footage) of development ‘restlting
from the project. Floor area is considered an indicator of fuel usage frate. The preliminary:screening
analysis for heat and hot water systems uses Figure 17-3, which indicatesthe size of proposed devel-
opment and distance to the nearest building of a height similarito/orgreater thanfthe stackfheight of
the proposed building(s). The figure was specifically developed, through detailed mathematical mod-
eling to predict the threshold of development size belewywhich'a project would,not'likely have a sig-
nificant impact. The step-by-step methodology outlined‘below is only apptepriate for single buildings
or sources. For other situations, refer to the discussion below on area squrcessThe figure is also only
appropriate for sources at least 30 feet from theffearest building ofisimilar or greater height.

1. Determine the maximum size of deyelopmeént that would use theboiler stack.

2. Using a Borough President's map,)Sanborn atlas, or'Graphical Information System (GIS) tools,
determine the minimum distanece (ih feet) betWeen the'building(s) resulting from or facili-
tated by the proposed prejectiand the nearest building of similar or greater height. If the dis-
tance is less than 30 feet, aimore detailed analysisfis required. If the distance is greater than
400 feet, assume 400 feet)

3. Determine_thefstack“height for the building resulting from the proposed project, in feet
above thé local graund level. If unkhown, assume 3 feet above the roof height of the build-

ing.

4. Then,from the heights 0f 30, 1005 and 165 feet, select the number closest to, but NOT higher
thany, the proposed stack hgight.

5. Based on steps 1 through 4 above, select the appropriate figure and curve (by stack height)
for the prop@sed project. Locate a point on the appropriate chart by plotting the size of the
developmentéagainst the distance in feet to the nearest building of height similar to or great-
er than thé stack of the proposed project.

6. If the,plotted’point is on or above the curve corresponding to the height recorded in step 5,
theredis the potential for a significant air quality impact from the project's boiler(s), and de-
tailed analyses may need to be conducted. More refined screening analyses (which account
forthe type of fuel consumed and development type) are available for use in the Appendix.
If the plotted point is below the applicable curve, a potential significant impact due to boiler
stack emissions is unlikely and no further analysis is needed.
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Figure 17-3:
Stationary Source Screen
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cases, it may be possible to pass this screening analysis by restricting the type of fuel that
could'be used to supply heat and hot water. As illustrated in the air quality stationary source screen-
ing analysis figures in the appendices, No. 4 and No. 6 oils have greater emissions than No. 2 oil or
natural gas. Limiting the fuel used by the proposed project to No. 2 oil or natural gas may eliminate
the potential for significant adverse impacts and the need for further analyses. Based on the fuel type
to be used (natural gas, No. 2, or No. 4 oil), and the type of development (residential or commercial),
the screening figures in the Appendix may be used following steps 1 through 6 above. The project,
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however, would have to include the restriction on the boiler fuel type (and indicate the mechanism
that would ensure the use of a specific fuel type) if this option is selected.

Alternatively, if a proposed project fails the screening analysis, but the maximum short term emis-
sions and annual emissions have been estimated, figures for screening known emissions from boilers
are included in the technical appendices.

INDUSTRIAL SOURCE SCREEN

This subsection describes the screening analysis that may be performed to determine the potential
for significant impacts from industrial sources. This screen provides the maxipitim Unitary 1-hour) 8-
hour, 24-hour and annual average values for the distances from 30 feet tg,400/feet and a conserva-
tive stack and receptor height of 20 feet (see Table 17-3). This look upatable,is based on a generic
emission rate of 1 gram per second of a pollutant from a point sourgepandiwas developédyusing the
AERMOD model (see Subsection 322.2). To determine the potentiallimpact from industrial emissions
on a proposed project, the estimated emissions from the industriahsource of congern should first be
converted into grams/second. This converted emission raté should then be multiplied by the value in
the table corresponding to the minimum distance between thelindustrial source andithe new use of
concern. Values are provided for 1-hour and annual averagesito enable the comparison of pollutant
levels to SGCs (1-hour averaging period) or AGCs{annual averaging period):

Table 17-3
Industrial Source Scggen
20 Foot Source Height

1-Houp 8-Hour 24-Hour Annual
Distance | Averaging “[)Averaging | Averaging | Averaging
from Périod Period Period Period
Source (ug/m3) (ug/m3) (ug/m3) (ug/m3)
30 ft 137,169 70,848 40,031 6,020
65 ft 29,719 16,528 9,194 1,336
100 ft 12,729 7,561 4,151 583
130 ft 7,689 4,764 2,590 356
165 ft 4,865 3,136 1,688 228
200 ft 3,370 2,252 1,201 159
230 ft 2,622 1,779 942 123
265 ft 2/113 1,402 736 95
300 ft 1,754 1,144 595 76
330 ft 1,520 978 505 64
365 ft 1,308 832 426 54
400 ft 1,144 720 365 46

If these screening methods,indicate that further analysis is necessary, then a detailed stationary source analy-
sis is required as described in the following subsection.

322.2. Detailed’Analyses

ESTIMATES OF STATIONARY SOURCE EMISSIONS
Theymethod for estimating the pollutant emissions from a stationary source depends on whether the
source currently exists or whether it is planned.

For existing large fossil-fuel burning sources, emission rates may be obtained as follows:

1. Almost all existing large fossil-fuel burning sources have certificate-to-operate permits from
either DEP or DEC that define the amount and type of fuel to burned and/or pollutants that
may be emitted through the exhaust stacks. "Major" sources (those large sources that re-
quire Prevention of Significant Deterioration permits) and large institutional use boilers (e.g.,
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large boilers for hospitals or universities) have permits issued by DEC, while all other facilities
likely have permits filed with DEP. Even if an existing source discharges less than the pre-
scribed limits in a permit, the limits specified in the permits are considered as the basis for
estimating the maximum emissions from this source.

2. In cases where only the fuel consumption rates (or refuse burning rates) are supplied, emis-
sion factors for the criteria pollutants of concern—which may usually be obtained from EPA's
Compilation of Air Pollutant Emission Factors (AP-42)—are multipliedgby the consumption
rates to yield estimates for pollutant emission rates. Sulfur dioxide emission,factors reported
in AP-42 for oil-burning boilers are directly proportional to the percentageofsulfur in the'oil.
New York City limits the sulfur content of distillate No. 2 oil to 0.2 gercent (by weightjssulfur,
and to 0.3 percent sulfur for residual (No. 4 and No. 6) oil. Thérefore; these percentgstlfur
limits should be used to estimate sulfur dioxide emission faétars for boilers burning thefre-
spective fuel oil types.

For existing manufacturing uses, the following steps may bg perfofmed:

1. Conduct field observations of manufacturing uSes withimthe study area, to identify the exist-
ing manufacturing uses with exhaust stacks, vents, or'other emission sources that may have
the potential to adversely affect the useslintroduced by the prejects,,Documenting field ob-
servations with field photographs, notesgandien maps is re€6mmended. Please note that ex-
haust stacks may not be visible from _streét level. Regardless‘af.whether it is observed, when
an exhaust stack is suspected to exist (due to the typéefimanufacturing process), the facility
should be included in the list for'step2fbelow.

2. Prepare a list of facilities observed,in the fieldavith*their'corresponding addresses. Then, send
a formal request to DEP#fara ‘copy of any air contaminant permits for these facilities. DEP as-
sesses a charge for each,address in a search request, unless a waiver of the fees (which is
normally done for (projects sponsored by governmental agencies) is first approved by DEP's
counsel. Requestsifor-copies of the DEP@ir contaminant permits should be addressed to the
New York City Department of EAVironmental Protection, Bureau of Environmental Com-
pliance, 59-17 Junction BoulevardyFlushing NY 11373, and requests for fee waivers for DEP
searches should be addresséd to DEP Bureau of Legal & Legislative Affairs at the same ad-
dress. The permits may be used to ascertain the pollutants being emitted from the facility in
guestion. The analysSis‘considers the maximum emissions allowable under the permit, even if
actual operating conditions are different. With respect to the accuracy of the technical in-
formation priovided injan air permit, DEP relies upon verification of the information by an ap-
plicant’s professional engineer or registered architect. DEP does not certify as accurate any
informatign gathered through the permitting or certification process. Therefore, DEP accepts
no responsibility for the use of the data or consequences of the use of the data by any party.
Thistinformation should be independently verified before relying on it for analyses in com-
plianceiwith any local, state or federal law, rule or regulation.

3y, EPA or DEC permits are generally available from the respective agencies websites. If addi-
tional information is required, contact the regional office. EPA:
http://oaspub.epa.gov/enviro/ef home2.air; DEC: http://www.dec.ny.gov/index.html.

4. When no permits are available from DEC or DEP for a given location, but emissions are ex-
pected on that location, a conservative emissions analysis based on the likely manufacturing
process may be appropriate. This may entail examining material safety data sheets (MSDS) at
the facility in order to obtain a list of the pollutants potentially involved in the particular
manufacturing process. Contact DEP for assistance with this analysis.
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For new sources associated with a proposed project (and for future sources that may affect or be af-
fected by a project), estimates of pollutant emission rates depend on the type of sources and the pol-
lutants emitted from such sources. Generally, the following procedure may be used:

1. For new fuel burning sources, estimates of fuel consumption rates may be based on either
"rule of thumb" fuel consumption rates estimated by mechanical engineers designing the fa-
cility or default emission factor values for residential and commercial facilities. Energy con-
sumption surveys conducted by the Department of Energy and available on its website
(http://www.eia.doe.gov/) may be used to develop fuel consumption ratés. DEP should be
contacted to determine the appropriateness of using this method.

2. For buildings with interruptible natural gas service (systems that useynatural gas forfmost of
the year, but use fuel oil during the coldest days to receive more‘economical ratés from the
power utility), analyses of short-term effects are typically performed for fuelqoil, while®ana-
lyses of annual emissions are performed for natural gas.4¥oere‘information on thisis provided
under “Time Averaging Periods” below.

Estimates of malodorous pollutant emission rates aref@valuatedron a casesby=case basis. Odor thre-
sholds of specific pollutants (i.e., pollutant levels in ambient-air that resultlin a malodorous smell that
is recognized by the general populace) may varyby several orders of ‘magnitude, depending on the
pollutants. For odor concerns from facilities thatsare related to wastéWwatertreatment, DEP should be
consulted. Similarly, for facilities that handle solid"'waste, DEP or the Department of Sanitation (DSNY)
should be contacted. To evaluate the potential for malodoro@s‘€missions, the following general pro-
cedures may be used:

1. Perform an evaluation of the processes at thedfacilityyin'question to determine the potentially
malodorous substan€es@mitted and their respective emission rates.

2. For those substances, perform a literature search for odor thresholds and other characteris-
tics.

3. Of all theichemicalompounds emitted, the one that results in the greatest potential for ma-
lodorous emissions is usually,definéd ds the "indicator" compound. An identified malodorous
pollutant that*has the largestipotential emission rate of all potential malodorous pollutants
discharged from a facilityfmay, not be the appropriate indicator compound for evaluating po-
tentials0dor impact§"because other malodorous compounds emitted from the facility may
have tremendouslyasmaller odor threshold concentrations. Therefore, the “indicator” com-
poéund has the correctiombination of the following elements: (1) the lowest odor threshold
(the minimum eoncentration at which the odor is detectable), and/or (2) the highest emis-
sion rate.Published test data on malodorous emission rates for specific operations with cor-
respondingyodor control mechanisms (if any) may provide information for preparing esti-
madtes of malodorous pollutant emission rates. Alternatively, in lieu of an indicator com-
péund,y@mix of malodorous pollutants may be addressed by the use of dilution thresholds.
Consultation with DEP is suggested before undertaking such analyses.

TIME AVERAGING PERIODS

SO,NO,, and PM, the principal pollutants of concern for fuel-burning stationary sources, are ex-
amined for oil or interruptible gas burning facilities, while NO, is the only pollutant analyzed in any
refined study of a natural gas burning source. Peak daily emission rates are typically employed in the
modeling to calculate the maximum 3- and 24-hour pollutant concentrations. Peak hourly emission
rates are typically calculated by determining the total amount of pollutants emitted in the peak day
and dividing by 24 hours. However, in instances when oil-burning equipment is used irregularly (e.g.,
only 8 hours per day at a manufacturing facility), actual peak hourly emission rates are used to eva-
luate the maximum potential 3-hour SO, concentrations. The average hourly annual emission rates
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(e.g., the anticipated or permitted total amount of a pollutant emitted in a year divided by 8,760
hours—the approximate number of hours in a year) are used in the modeling to determine the an-
nual average pollutant concentrations at selected locations. Some simple stationary source models,
such as EPA's SCREEN3, or in the future AERSCREEN, only simulate maximum 1-hour impacts. Persis-
tence factors of 0.9 and 0.4 are recommended for adjusting 1-hour impacts of these simple models to
3- and 24-hour time averaging periods, respectively.

In an analysis of potential noncriteria pollutant impacts from new sources on the surrounding com-
munity or from existing sources on a proposed facility, comparisons are ultimatelyrequired between
the maximum predicted pollutant levels and the corresponding AGCs and SGCs$ listed‘in DEC's DAR-1.
Since SGCs and AGCs are intended for time-averaging periods of 1 hour and)l year, respectively, suit-
able noncriteria emission rates for these scenarios are needed. Maximum, 1-hour concentratiensifor
noncriteria pollutant sources are usually calculated with the maximum heurly pollutantiemission
rates from these sources through modeling (described in the following subsection). Maximum hourly
pollutant emission rates are estimated either through the,pefmitted values forgéxisting‘sources or
specifically developed for new sources. Annual average pollutantsemission rates are used to deter-
mine maximum annual impacts, which are then compared, to,the AGCs. Anntiahaverage hourly emis-
sion rates are estimated by dividing either the total annual amount of emissions permissible, as listed
in a permit, or the annual pollutant amount estimated fora proposed fagcilityaby/8,760 hours. In addi-
tion, certain pollutants—specifically, air toxicsgthat“could be releasedypduring chemical spills—have
shorter averaging periods. These are discussed under "Puff Modeling,“below.

DISPERSION MODELING

Potential pollutant concentrations fromystationary sourees, may.de predicted through the use of ei-
ther dispersion or fluid (i.e., physicallor wind tunnel) medeling. In most instances where a refined sta-
tionary source impact analysis/is required, mathematical dispersion modeling is the most suitable
choice for performing thesgfevaluations. A discussion on the conditions that may warrant fluid (i.e.,
physical, or wind tunnel). madeling over mathematical modeling is included under "Suitability of Fluid
Modeling Versus Mathematical Modeling." A detailed discussion on the procedures and input para-
meters for typicalmathematical dispersigh modeling scenarios is provided below.

EMISSION RATES.FOR POLLUTANTS OF CONCERN. Before modeling is performed, determine the pollutants of
concern and the respective emission, rates following the procedures discussed above. For sources
emittifg pollutants throughs@frexhaust stack, pollutant emission rates and stack exhaust parameters
for,multiplegpotential operatingiloads (e.g., operation of large fossil fuel burning facility at 100 per-
cent'capatity, 75 percent capaeity, and annual average conditions) should be prepared for input into
thexdispersion modeling. The analysis of all three conditions is appropriate in a prediction of worst-
case impacts for thefoellowing reasons. Although the 100 percent capacity load usually results in the
greatest amount of pollutants discharged by such an operation, it may not result in the worst-case
analysis beCalise the exit velocity of the pollutants through the stack is also at its greatest in this con-
dition, resultinggdn a plume rise that ejects to a height greater than nearby receptor locations. On the
other Hand; if a nearby receptor location is of near or equal height to the exhaust stack(s) under
dnalysis, maximum pollutant concentrations at the receptor from the local source may occur with a
lower load and, therefore, a lower exit velocity. In addition, pollutant emission rates and stack ex-
haust velocities under annual average operating conditions are normally much lower than the 100
percent load conditions. Since maximum annual pollutant levels are sometimes required for compari-
son to either applicable criteria pollutant standards or non-criteria pollutant AGCs, estimations of
pollutant levels on an annual average basis at receptor locations should be determined by modeling
annual average operating conditions of the source(s).

AERMOD MODEL. For most projects, EPA’s AERMOD is the most suitable mathematical dispersion model
for performing a refined air quality impact analysis. AERMOD, described in User's Guide for the
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AMS/EPA Regulatory Model — AERMOD (EPA-454/B-03-001), calculates pollutant concentrations
from one or more sources using hourly meteorological data. AERMOD was designed as a replacement
to the EPA Industrial Source Complex (ISC3) model and is approved for use by EPA. AERMOD is appli-
cable to rural and urban areas, flat and complex terrain, surface and elevated releases, and multiple
sources (including point, area, and volume sources). AERMOD incorporates current concepts about
flow and dispersion in complex terrain, including updated treatments of the boundary layer theory,
understanding of turbulence and dispersion, and includes handling of terrain interactions. AERMOD
may also account for building-induced turbulence, or "wake" effects, caused by nearby structures on
the dispersion of pollutants from nearby stacks that do not meet Good Engineering, Practice (GEP)
heights.

The following information is required to execute AERMOD:

e When modeling potential pollutant concentrations emitted'fromstacks (i.e.,gpoint'sources)
with AERMOD, the following information is needed: theappropriate pollutant emission rates,
stack exhaust parameters (i.e., stack exhaust velgcity, inner stack diameter, stack exhaust
temperature, stack height), and representative. meteorological data.

e Computations with AERMOD are usually_ made‘assuming stack tip downwash, urban disper-
sion parameters, and use of routines for‘€limination of calm winds)and handling of missing
meteorological data.

e The AERMOD computer program should\be run bothawith andjwithout building downwash
(i.e., wake effects option) if theyexhaust from the/stack(s) could be affected by either the
building on which the stack isglecated or a nearby,structure. EPA’s Building Profile Input Pro-
gram for PRIME (BPIPPRM)ishould be used t6 determine the projected building dimensions
for the AERMOD modeling with’the building downwash algorithm enabled. BPIPPRM includes
an algorithm for caleulating downwash values for‘input into the PRIME algorithm contained
in AERMOD. The input structure of BPIPPRM is the same as that of BPIP. For more informa-
tion, see the BPIP-User's Guide.

e In cases Where the sources and receptors are in a relatively undeveloped, coastal area of
New. York City)(i.e., less than 50 peFcent of the land area within a 1.9-mile radius from the
saurceis developed into p@h-park uses), the rural dispersion option should be selected in the
AERMOD modeling efssuchfacilities. Auer’s technique may also be used to classify whether
the region should be simulated as urban or rural (Auer, A.H. “Correlation of Land Use and
Cover with Meteorological Anomalies,” Journal of Applied Meteorology, Vol. 17. 1978).

&y The meteorological data set used with AERMOD should consist of the latest available five
consecutive years of meteorological data in order to ensure that an adequate number of
hours are‘simulated to determine compliance with applicable standards and guideline con-
centrations. It is recommended that surface data collected at the nearest representative air-
port and upper air data concurrently collected at Brookhaven, NY be used for this 5-year me-
teorological data set. Depending on the location of the proposed project, the use of surface
data from LaGuardia, J.F.K. International or Newark Liberty International Airport may be ac-
ceptable for modeling. The meteorological data set includes wind speeds, wind directions,
ambient temperatures, and mixing height data for every hour of a year. DEP BEPA may be
contacted to confirm the latest recommended meteorological data set before performing
any analyses. AERMOD uses the AERMET pre-processor, described in the User’s Guide for the
AERMOD Meteorological Processor (AERMET), (EPA-454/B-03-002), November 2004 and Ad-
dendum, December 2006, for meteorological information. AERMET requires surface and up-
per air data and determination of appropriate surface characteristics. When applying the
AERMET meteorological processor, appropriate surface characteristics must be determined
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for surface roughness length {zo}, albedo {r}, and Bowen ratio {Bo}. The recommended me-
thods for determining these surface characteristics are described in the EPA AERMOD Im-
plementation Guide, January 2008. Recommended data to use for these parameters are
provided in the AERSURFACE User’s Guide, (EPA-454/B-08-001), January 2008. AERSURFACE,
developed by EPA, may also be used as an aid in determining the surface characteristics.

e |If terrain elevation varies significantly within the study area, the variations should be ac-
counted for. AERMAP is the terrain pre-processor and is used to charagterize and generate
receptor grids and terrain elevations.

e |deally, estimates of stack exhaust parameters (i.e., stack exhaust_ velo€Citypat various loads,
inner stack diameter, exhaust temperature, and stack height) far new ‘significant stationary
sources will be available. If this information is unavailable fora,newssource, the féllowing as-
sumptions may be used as conservative estimates in a stationarysource analysis:

o Exhaust velocity at all loads: 0.001 meter/sec
o Inner stack diameter: 0 meters (no plume rise)
o Stack exhaust temperature: 293 °K

o Stack height: 3 feet above rooftop level

e Since dispersion modeling uses meteorological data in the computation of pollutant levels at
selected receptor locations, the coardinate system infthe,modeling must be developed with
consideration of true north and‘he“corresponding directions of the compass. A critical com-
ponent of the hourly meteodralogical data usedmin ‘these computations is wind direction.
When the meteorological data are initially ‘cempiled, all hourly wind directions are refe-
renced to true north) Therefore, contrary to“eobrdinate systems developed for mobile
sources mathemati€al modeling, stationarysource modeling must simulate sources and re-
ceptor locations,using.@ coordinate system that is consistent with the meteorological data
set.

Additionally, it may‘hot be reasonable,to @ssume the stack(s) to be at the edge of the building roof.
The BuildinggCode of‘the City of New.York regulates the placement of chimneys and vents and of
buildings relative to nearby chimneysiand vents. Additionally, the Zoning Resolution and NYC Air Pol-
lutionf €ontralyCode both _contain(performance standards for emissions from manufacturing uses.
These regulations should e, considered when determining the reasonable worst-case location(s) for
modelingfwhen the éxact locations of the proposed stack(s) are not available. See Subsection 713.

CAVITY REGIONS

Under certain meteorological conditions, the exhaust from a stack on top of, or proximate to, a struc-
ture may hegentrapped for short periods in the cavity regions adjacent to the structure. For these
cases, additionalianalysis may be appropriate when using a screening approach to determine impacts
from stationary sources of emissions. Since AERMOD has the capability to determine impacts in the
cavityiregion, cavity region may be included as part of the AERMOD modeling effort.

The predicted concentrations in a cavity zone are inversely proportional to the surface area of the
building (perpendicular to the wind direction) and to the wind speed required to entrap most of the
exhaust plume. It should be assumed in this type of analysis that all of the exhaust would be en-
trapped in the cavity zone.

Maximum predicted pollutant short-term (e.g., 1-, 3-, and 24-hour) averaging periods are calculated
for at least two of the perpendicular cross-sectional areas of the structure producing the cavity ef-
fect. Maximum potential cavity concentrations may be calculated using the SCREEN3 or AERSCREEN
model.
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Meteorological persistence factors of 0.9 and 0.4 are used to calculate the maximum 3- and 24-hour
cavity pollutant concentrations, respectively, from 1-hour concentrations yielded from the SCREEN3
or AERSCREEN modeling.

VOLUME AND AREA SOURCES

A volume or area source analysis is used if a proposed project would result in development of a facili-
ty that would emit pollutants through a series of stacks along the rooftop edges of a structure or over
an area on top of, or adjacent to, the facility. Pollutant emission rates through the multiple stacks or
over the area may be estimated following the procedures discussed above, and.congentrations at se-
lected receptor sites should be determined following the procedures outlined in'the AERMOD User’s
Manual. Conservative estimates of concentrations can be calculated using the'recommendéd algo
rithms for these applications, assuming a wind speed of 1 meter per second, neutral atmasphekic
stability, and (if needed) meteorological persistence factors of 0.9,and 0.4 for 3- and 24-hourdtime
averaging periods, respectively. For a more refined analysis, the AERMOD may be run fox, these area
or volume source analyses using five years of meteorologicahdatas

CUMULATIVE ANALYSIS

For proposed sources that would be located near existingjor other proposed source(s), and where the
contributions from these source(s) cannot be properly aceounted for‘in,theéybackground concentra-
tions, a cumulative analysis may be necessary. Detailed dispersion modeling,should be conducted us-
ing the agreed upon list of sources, the same‘modeling parameters aecepted by DEC for permitting
purposes, and those described in this echapter. The following stepsishould be completed:

e Aninitial (primary) study areagfor-analysis should be defined by delineating a 1,000-foot dis-
tance from the boundaries @f.ithe property liné for the proposed facility.

e Ground level and elevated sensitive receptorsoudtside the property line of the proposed
project that may bé affected by the proposed source should be identified. Maximum pre-
dicted concentrationsyat the receptors that may be affected by more than one source should
be identifiéd. This should be done.in accordance with the guidelines described in Subsection
312.2.

e Allsfaeilities or sources withinthe 4,000-foot study area that may not be properly accounted
forin the background cofcentrations and have a heat input of 2.8 million BTU/hour or great-
er shauld be identifiedalongswith their stack parameters and emissions calculations.

o) Asearch should be conducted beyond the 1,000-foot initial study area to identify any existing
sources that have the potential to significantly add to pollutant loadings at the identified sen-
sitive receptors.<Stack parameters and emissions calculations of these facilities should be
presented along with similar data for the proposed facility. It is the responsibility of the appli-
cant.to verify these parameters or to present the rationale behind modeling assumptions to
be Used_if verification data cannot be obtained. Similarly, all large sources that may be con-
structed before the proposed project should be identified if such sources would have the po-
tential to add to pollutant loadings at receptor locations. Proposals that have active permit
applications should be included.

e A preliminary background source inventory should be submitted to DEP for review, including
all identified sources within and beyond the primary 1,000-foot study area. A screening anal-
ysis may be conducted to determine which of the background sources beyond the 1,000-foot
study area may be eliminated from further consideration. The screening analysis is recom-
mended to determine the final list of sources to be included in the detailed cumulative dis-
persion modeling. Consensus should be reached with DEP regarding the source inventory
prior to the commencement of a detailed dispersion analysis.
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e The collection of permit data for such sources generally follows the procedure outlined in
Subsection 322.2.

e In general, those include: (a) use of the latest five years of meteorological data; (b) examina-
tion of criteria pollutants: sulfur dioxide (SO,), nitrogen dioxide (NO,) and inhalable particu-
late matter (PM, and PM,5); (c) large source loads; (d) long- and short-term analyses; (e) use
of AERMOD to determine the highest short term concentration and the highest average an-
nual concentration; and (f) use of appropriate ambient concentrations{backgrounds). Com-
bined emissions of the existing and planned sources identified above andibackground con-
centrations should be examined at all sensitive receptors to determine ifithere are anygoro-
jected NAAQS exceedances.

e Downwash and cavity analysis, where necessary, should be includedin the studies.

e All the backup data necessary to verify the results of the analysis should be submitted (as de-
scribed in Section 430).

SUITABILITY OF FLUID (PHYSICAL) MODELING VERSUS MATHEMATICAL MIODELING

For most projects, screening (for single residential buildings) or full-scale mathematical modeling is
appropriate for evaluating air quality impacts fromystationary sources. The'mathematical expressions
and formulations that constitute the various models‘attempt to des€ribe ah extremely complex phys-
ical phenomenon as closely as possible. However, because all mathematical models contain simplifi-
cations and approximations of actual conditions@nd interactionsyand because a worst-case scenario
is of most interest, these models are cofiservative and tend/to over predict pollutant concentrations,
particularly under adverse meteorolggical conditions. Typicallypthese models are too conservative to
account accurately for such conditions as'complex topegraphy and, therefore, may predict pollutant
concentrations that are too high. Such conservative results are usually adequate in the analyses of
small sources, such as residential,or commercial beilers, but when larger sources are being consi-
dered, physical modeling,may,yield more accurateyresults and is preferred in those cases because the
dispersion createddby eithenexisting or proposed structures on air movement in the area under anal-
ysis predominates ever the dispersion effects, of regional atmospheric factors, such as thermal gra-
dients.

Physical moedelihg, also called fluidonwind tunnel modeling, involves constructing a scaled model of
the proposedybuildings and@nyanearby existing and proposed buildings and surrounding terrain that
isthen subjected to windtunnelistudies in which a tracer gas is emitted from the source. Measure-
mentsiarétaken at differentlocations (receptors) on the physical model to determine the dispersion
of‘the gas. Recommended procedures for fluid modeling are outlined in EPA's Guideline for Fluid
Madeling of Atmaspherie’Diffusion, (EPA-600/8-81-009), April 1981 and Guideline for Use of Fluid
Modeling to Determine Good Engineering Practice Stack Height, (EPA-450/4-81-003), July 1981. It is
recommendéd that DEP be contacted for assistance before performing any fluid modeling studies.

BACKGROUND CONCENTRATIONS

The 'menitared background levels of the principal pollutants of concern for stationary source air qual-
ity modeling — SO,, NO,, and PMy, — have remained relatively steady for some time. Summaries of
thelbackground levels for these pollutants at various DEC monitoring locations throughout New York
City may be obtained from DEP. Background pollutant concentrations for lead and non-criteria pollu-
tants (for which there is only a limited amount of data available) should be obtained from DEC re-
ports on ambient air monitoring. These DEC reports may be examined at the offices of DEP. New York
State ambient air monitoring data may also be found at DEC’s website. To determine annual average
background levels, the highest annual averages measured over the latest available 5-year period
should be used for NO,, SO, and CO, while the latest available 3-year period should be used for PMyj.
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To determine worst-case short-term background levels, the highest second highest maximum yearly
concentrations measured over the period should be used.

CHEMICAL SPILLS

Some projects may result in the development of facilities that house operations with the potential to
accidentally emit air toxics as the result of chemical spills. As an example, medical, chemical, or
school laboratories with fume hoods are required to have a ventilation system that discharges pollu-
tants released under the hoods or in the laboratories to exhaust points aboVg,the rooftop. Since
chemicals may be accidentally spilled in these facilities, the dispersion of hazardous,pollutants fram
these discharge points and potential impacts on the surrounding communitylare examined. Thé ap+
propriate department responsible for establishing and enforcing safety procedures for thefstorage
and use of all hazardous materials at the institution should be contacted for a complete list ofichemi-
cals to be used in the proposed laboratories. In addition, the project’s‘mechanical engineers, should
be contacted to obtain specific mechanical information for the laberatoery fume hood exhaust/system.
The techniques described below may be applied to chemicalspillséor to any otherShort-term releases
of pollutants.

EVAPORATION RATES. Evaporation rates for volatile hazardous chemicals that are expected to be
used in the labs may be estimated using a madel developed by theé)Shell, Development Company
to assess air quality impacts from chemical_spills:, The Shell model calculates evaporation rates
based on physical properties of the material stemperature, and rate ofair flow over the spill sur-
face. The evaporation rates for such scénariosiare usuallyscaleulated‘assuming room temperature
conditions (~70°F) and an air flow €atelef 0.5 meters/second: A "worst-case" chemical spill is
usually determined by reviewingdhe,cheémicals thatane,expected to be frequently used under the
hoods, the amount, the containensizes for such ¢hemicals, and the evaporation rates (from Shell
model) and relative toxicities of,these chemicals. See Fleisher, M.T. An Evaporation/Air Disper-
sion Model for Chemical®Spills, on Land. Shell Development Company. December 1980. Samples
of how to perform such ealculations are also provided in the appendices (Guidelines for Calculat-
ing EvaporatiomRatefor,Chemical Spills).

RECIRCULATION. Analysis of chemical spills or other sources of hazardous pollutants also considers
the effeets of recirculation of thepollutants from the vent back through nearby windows or air
intake vents, This may occur anytime exhaust vents are situated near operable windows or intake
veénts. The potential forfFegirculation of fume hood emissions or other sources of hazardous pol-
lutants,back into the nearest window or fresh air intake vent may be assessed using the method
described by D.J{'Wilsonjin”A Design Procedure for Estimating Air Intake Contamination from
Nearby Exhaust Vients, ASHRAE TRANS 89, Part 2A, 1983, pp. 136-152. This empirical procedure,
which has beefverified by both wind tunnel and full-scale testing, is a refinement of the ASHRAE
handbook progcedure and takes into account such factors as plume momentum, stack tip down-
wash, an@ cavity recirculation effects. Additional information on performing such calculations is
provided inithe appendices (Guidelines for Recirculation for Chemical Spills).

PUFFMODELING. Maximum pollutant concentrations at elevated receptors downwind of fume ex-
hausts or other short-term, instantaneous releases of pollutants may be estimated using the lat-
est EPA AERMOD or CALPUFF model. The EPA CALPUFF model version 5.8 is the most recent re-
lease of this model. CALPUFF is a multi-layer, multi-species non-steady-state puff dispersion
model that simulates the effects of time- and space-varying meteorological conditions on pollu-
tion transport, transformation and removal. These models are appropriate because these types
of emissions are typically present only for short periods of time. For example, most chemical
spills are completely evaporated in considerably less than an hour. Under these conditions, max-
imum predicted pollutant concentrations from the recirculation calculations and the modeling at
places of public access should be compared to the Short-Term Exposure Levels (STELs) or ceiling
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levels recommended by the U.S. Occupational Safety and Health Administration (OSHA) for these
chemicals. STELs are usually 15-minute time-weighted average exposures that should not be ex-
ceeded at any time during an employee's work day. Ceiling levels are the exposure limits that
should never be exceeded in an employee's work day. Stable atmospheric conditions and a 1 me-
ter per second wind speed are usually assumed as input to the recommended model.

FUTURE NO-ACTION CONDITION

The assessment of stationary sources for the future without the project takes ifnto consideration ex-
pected changes by the project's build year. For existing stationary sources, existihg emissions are
usually assumed to continue in the future, unless there is reason to expett otherwise. As noted
above, when emissions are determined through a facility's operating permit(s),J)maximum allowable
concentrations are assumed. For assessments of the effects of future pollutant emissions on'sensi-
tive uses near an existing manufacturing district, it may be appropsiate’to consider expected future
trends in that district, when no known new development is propesed.

FUTURE WITH-ACTION CONDITION
This assessment considers conditions with the projectdfiplace, and comparesithem with conditions in
the future No-Action scenario to determine the potentialiforssignificant imjpacts.

324. Mesoscale Analyses

As described earlier, nitrogen oxides and hydrocarbensf@rg‘examined on a regional level. These pollutants are
of concern because they are precursors to ozéne (bothhmay react infsunlight to form photochemical oxidants).
The area for examination would typically be large, such as an entire boraugh, or the entire City of New York,
or even the tri-state metropolitan area. Such‘an analysis is rarelyaperformed because few projects have the
potential to affect ozone precursorsjovemnsuch,large regions.

Projects that may affect nitrogen exides or hydrocarbons in such a large region would be those that greatly
increase the total number of vehicle miles traveled in the ¥egion (for example, a major roadway improvement
or construction of new lridges)’ or change regulations that affect numerous stationary sources (such as
changes in the type ofduel burned throughout gheicity). Most often, these analyses are performed for large
transportation projects.

In a mesoscale analysis, the project's contfibutions to the total emissions over the area are considered. In the
example of aamajomroadway imprevement that would greatly increase the total number of vehicle miles tra-
veled, the analysis would consider whether the total amount of carbon monoxide, nitrogen oxides, and hy-
drocarbons emitted in the gegion Weudld increase (because of the increased vehicle miles) or decrease (be-
causeithemnew roadway would alleviate existing congestion).

400. DETERMINING IMPACTSIGNIFICANCE

To determine whether‘@ project may have a significant impact on ambient air quality or be impacted by ambient air
quality levels, the analysis techniques described above are used to predict future concentrations in the chosen study
area for the réceptorlecations if the project is not implemented (the No-Action condition). Then, concentrations pre-
dicted for the future with the project (the With-Action condition) are compared to the No-Action condition levels using
the impact critenia described below.

410. IMPACT CRITERIA

411.1. Comparison with Standards
The predicted pollutant concentrations for the pollutants of concern associated with a proposed
project are compared with either the NAAQS for criteria air pollutants or ambient guideline concen-
trations for non-criteria pollutants. In general, if a project would cause the standards for any pollu-
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tant to be exceeded, it may likely constitute a significant adverse impact. In addition, for CO from
mobile sources, the de minimis criteria (described below in Subsection 412) are also used to deter-
mine significant impacts.

To evaluate the potential air quality impacts for criteria pollutants and non-criteria pollutants from
stationary sources, predictions for these pollutant concentrations must correspond to the appropri-
ate NAAQS time averaging periods. These standards are for the average concentration during each of
those time periods. Annual standards pertain to the average pollutant concentrations either pre-
dicted or measured in a calendar year, while 24-hour standards pertain to pollutant concentrations
occurring in a calendar day. For short-term standards (i.e., 1-, 3-, 8-, and 24-hour averaging periods),
two exceedances of the corresponding short-term standard in one calenddr year (at the same loca-
tion) constitute a violation of the standard. Recommended SGCs and AGCs,for mon-criteria pollutants
correspond to time-averaging periods of 1-hour and annual averages/frespectively.

411.2. Conformity
For projects subject to conformity requirements, potentiali@aifnguality impacts should be evaluated to
ensure that the project is consistent with the SIP and (&)would et contributesto any.new violation of
the NAAQS, (2) would not increase the frequency or severity.of existing violations, and (3) would not
delay attainment or required emission reductionsaFor projects subject(o general conformity, de mi-
nimis thresholds listed for such projects under federalhregulations should be,referenced.

412. De Minimis Criteria

For CO from mobile sources, the City's de minimis‘€riteria are used to determine the significance of the in-
cremental increase in CO concentrations thatwould result frefmia, proposed project. These set the minimum
change in 8-hour average CO concentration that constitutesi@significant environmental impact. According to
these criteria, significant impacts are'defined as follows:

e Anincrease of 0.5 parts per million (ppm) or moréin the maximum 8-hour average CO concentration
at a location where the predicted No-Action 8-hour concentration is equal to 8 ppm or between 8
ppm and 9 ppmij or

e An increase of morejthan half the difference between baseline (i.e., No-Action) concentrations and
the 8-hour standard, when No-Action cohcentrations are below 8 ppm.

413. PM, ;5 Interim Guidance Critéeria

DEC has published a policy providingyinterim guidance for project-specific assessment of fine particulate mat-
terdmpacts under SEQRA and details when mitigation of such impacts may be necessary. This policy seeks to
address impacts from PMgigiemissions until such time as DEC adopts a SIP covering PM, s, and applies only to
facilities'applying for permits or major permit modifications that emit 15 tons of PMy, or more annually. The
policy states that@ueh a project would have a potentially significant adverse impact if the project’s maximum
impacts are predicted, to increase PM, s concentrations at a receptor by more than 0.3 ug/m3 averaged an-
nually or morg,than\5 ug/m3 on a 24-hour basis. Projects that result in PM, 5 concentrations at a receptor ex-
ceedingfeither ‘the annual or 24-hour threshold would be required to prepare an Environmental Impact
Statement (EIS) to assess the severity of the impacts, to evaluate alternatives, and to employ reasonable and
necessary-mitigation measures to minimize the PM, s impacts of the source to the maximum extent practica-
ble.

Based on DEC’s policy, DEP developed the interim guidance criteria below for determination of potential sig-
nificant adverse PM, 5 impacts are established for projects subject to CEQR. They are as follows:

e 24-hour average PM, s concentration increments that are predicted to be greater than 5 pug/m3 at a
discrete receptor location would be considered a significant adverse impact on air quality under oper-
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ational conditions (i.e., a permanent condition predicted to exist for many years regardless of the fre-
quency of occurrence);

e 24-hour average PM, s concentration increments that are predicted to be greater than 2 pg/m3 but
no greater than 5 pg/m3 would be considered a significant adverse impact on air quality depending
on magnitude, frequency, duration, location, and size of the area of the predicted concentrations. The
lead agency must consult with the DEP to determine the significance of results between 2 ug/m3 and
5 pg/m3;

e Predicted annual average PM, 5 concentration increments greater than 0.1 pg/m3 atiground level®n a
neighborhood scale (i.e., the annual increase in concentration representing thé average over amarea
of approximately 1 square kilometer, centered on the location where the maximum ground-level‘im#
pact is predicted for stationary sources; or at a distance from a roadway.cerridor similafito the mini-
mum distance defined for locating neighborhood scale monitoring&tations); or

e Predicted annual average PM, s concentration increments greatenthan 0.3 pugfm3 at a¥discrete or
ground-level receptor location.

413. Odors

A significant odor impact would occur if a project resultsiin maximum predicted I=holr average malodorous
pollutant levels above the applicable odor threshold at‘places of public accessponif it results in the develop-
ment of a structure that would be subject to suchdmalédarous pollutant levels from nearby sources of these
pollutants. Peaking factors may be employedfto convert predicted A-houk concentrations to shorter-term du-
rations. If a dilution-to-thresholds approach is employed, a significant odar impact would occur if the dilution-
to-thresholds indicated that malodorous impacts would be detected by a substantial portion of the popula-
tion exposed at the nearest sensitive #eceptor. This determination depends on the odor thresholds for the
substances of concern and the emission‘pates for those substances (see discussion above in Subsection
322.2). While odors may still be detectedfor time periodsffom a few seconds to several minutes, it would be
unrealistic to define this as agsignifiecant impact unlessfthe odor persisted, on average, for at least an hour.
Generally, there are no ether'specific standards fepodors as there are for other regulated pollutants.

420. TYPES OF POTENHAL IMPACTS
For both mobile'and stationary sourcesgsignificant impacts, as defined by the criteria above, may occur either (1)
on surrounding, usesias a result ofshepropesed project; or (2) on the proposed project due to the surrounding ex-
isting usess Bothiséenarios must'be considered under CEQR because either may result in significant adverse air
quality impacts.

421. Mobile Sources

A project may result in sigaificant mobile source air quality impacts when the incremental increases in CO
concentrations, relative to those in the No-Action scenario, exceeds the de minimis criteria or when an
project results inithe ‘cFeation or exacerbation of a predicted violation of the NAAQS for the pollutants of con-
cern. Forexample, if an project adds vehicles to a particular intersection and thereby changes the 8-hour CO
concentrationiat that intersection from 6 ppm in the No-Action condition to 7 ppm in the With-Action condi-
tion, no significant impact occurs because the increase caused by the project (1 ppm) is not equal to more
than half the difference between the baseline and the 8-hour standard of 9 ppm. The project would have to
increase the concentration by more than 1.5 ppm at that location to have a significant adverse impact. If the
project raised the 8-hour CO concentrations at an intersection from 8 ppm to 9 ppm, a significant impact
would occur because this increase would be greater than the de minimis criterion (of 0.5 ppm or greater
when the No-Action concentration is 8 ppm or between 8 ppm and 9 ppm. Note that any violation of the
NAAQS constitutes a significant adverse impact, regardless of the de minimis criterion. For example, if a
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project causes an increase in the 8-hour CO concentration from 8.9 to 9.2 ppm, a significant adverse impact
occurs.

Similar to the CO de minimis criteria, a project results in significant mobile source air quality impacts when the
incremental increase in PM, 5 concentrations exceeds the interim guidance criteria. However, annual incre-
mental concentrations of PM, s from mobile sources at intersection locations are only assessed on a neigh-
borhood, rather than local, scale.

422, Stationary Sources

Sulfur dioxide, nitrogen dioxide, and respirable particulate matter are the principal pollutants associated with
a project that may result in a significant stationary source impact, although significantgimpacts fosflead‘and
other toxic contaminants may also occur. A proposed project has a significantiadverse stationary'sotirce air
quality impact if it results in either the creation or exacerbation of a violatign ef the NAAQS for criteriagpollu-
tants or an exceedance of the guidance values for non-criteria pollutantss

When a proposed project causes the NAAQS to be exceeded at $ehsitive receptors, such as air intake vents,
balconies, or operable windows, the potential for a significant,adverselimpact at such locations should be dis-
closed. Further analysis may be performed to determine the expected range of indoorcencentrations. The in-
door values may be lower, depending on the magnitudélef the predicted congentration, the time of year, the
outside temperature, and the manner in which the ventilation system operatesi(e.g., whether it mixed with
other air intake locations). In this case, judgment is réquired to determine whether'it is reasonable to assume
the indoor concentration is the same as, or lowerfthan,the outdooreencentration. If the predicted range of
indoor values is lower than those outside, the potential for significant impacts resulting from exceeding stan-
dards outside is still disclosed.

Projects that cause the NAAQS or guidanceValues to be exceededat locations to which the public would not
have ongoing access, such as at elevatedlocations on a residential building that are not near operable win-
dows, balconies, or air intake vents, donet result in signifiéant adverse impacts. These locations are not con-
sidered ambient air and, therefare,aré not valid receptafs.

423. Odors

Most often, odorimpacts result from stationary sources. Like other air quality impacts, these may occur be-
cause the proposed project would eitherfcause ‘odors or add a sensitive use in an area subject to odors.

PRESENTATION'OPRESULTS

As described above in Section,300, a'typical air quality analysis considers a large number of receptors. Generally,
thefenvironmental assessmentimay limit its report on the analysis results to those receptors where the maximum
predictedgpollutant congéntrations and maximum incremental impacts from the project are calculated. The re-
sults for all other receptorsdmay be reported in an appendix or be made available on request. Typically, when
summarizing the results for CO analyses, values presented are rounded off to the nearest tenth of a part per mil-
lion (ppm). For éxample, an 8-hour CO level at a receptor site would typically be reported as 6.5 ppm, not 6.464
ppm or 7_ppmMaln many cases, only the 8-hour average CO values are reported because the maximum predicted 1-
hour CO concentrations are well below the applicable NAAQS. Comparisons to the de minimis criteria of 0.5 ppm
are made,to the nearest hundredth of a ppm (i.e., an increment of 0.49 ppm in the 8-hour CO average would not
be a significant de minimis impact, but 0.51 ppm would be a significant adverse impact if the 0.5 ppm criterion
was applicable in this instance).

All the backup data that are necessary for DEP or the reviewing agency to verify the results of any analysis should
be submitted. These data should be submitted on electronic media such as CD-ROMs and should include a “read
me” file with information describing the content and names of the files presented. The backup data should in-
clude:

1. Scaled maps with coordinates and receptor locations.
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Emissions calculations and, if applicable, a list of equipment, emission factors and their sources, formu-
las, and assumptions or manufacturers' specifications, etc. used to develop the total emissions pre-
sented. A detailed sample calculation should be provided for each pollutant. Any assumptions made or
any regulation or reduction applied to emissions should be stated and appropriately substantiated.

For stationary source analyses, buildings and dimensions of buildings that may create downwash, the
stack locations, etc.

For mobile source analyses, supplemental traffic data should be included (e.g.; speeds, vehicle classifica-
tions, etc.).

Tables or spreadsheets detailing any additional calculations (e.g., parking, ¢hemical spills;sAP-42 emis-
sion factors).

For a detailed cumulative impact analysis, the documentation shouldyclearly reference“howsthe emis-

sions and stack parameters were obtained for the included sourees:

7. Input and output files for all the models used in the analyses should be submitted.

500. DEVELOPING MITIGATION

When a significant air quality impact (as defined above) is likelyte result from agprojeet, potential mitigation measures

to eliminate such adverse impacts must be investigated.

510.

520.
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Measures that would mitigate the full increment of CO resultingifromithé project should be identified. If potential
concentrations exceed the 8-hour CO standard of 9 ppm,€urther \measures that allow the city to attain com-
pliance should be identified. As discussedhabove, refined dispersion modeling with CAL3QHCR should be per-

formed before identifying traffic mitigatien measures for eliminating predicted impacts.

511. Roadways

Significant mobile soufceiimpacts due to pollutant’concentrations would usually occur at a sidewalk adjacent
to an intersection that encounters a significant amount of congested vehicular traffic. In many instances, the
mitigation measlresirfecommended to eliminaté’a predicted significant traffic impact at an intersection would
also eliminate, any predicted signifieant ait quality impacts at this location. Potential mitigation measures for
eliminating adverse traffic impacts are‘presented in Chapter 16, “Transportation.”

At the sametime, traffic mitigation méasures — such as those that would increase the number of moving lanes
at an@pproach to an intersettion, increase red time at an intersection, or divert traffic to other intersections —
may result in increasingdpollutant levels near the affected intersections. Consequently, all mitigation meas-
ures that avoid or minimize.the project's impacts in other technical areas should be assessed for their poten-
tial air quality impacts.

512. Parking Facilities

Signifiqant air guality impacts from parking facilities may usually be mitigated using the same range of options
availablexto mitigate traffic impacts and significant air quality impacts related to roadways. If the vent(s) for
an enclosed mechanically ventilated parking facility may result in significant air quality impacts, restrictions on
the placement of such vent(s) may be incorporated into the project to mitigate the impacts.

STATIONARY SOURCES

There are several options available to mitigate the significant adverse impacts caused by stationary sources for
the criteria pollutants of concern. One typical example of a significant stationary source impact would be the re-
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sult of the emissions from a large stack on a nearby, taller building. Examples of potential mitigation measures
available for alleviating this adverse impact include the following:

e Restricting the fuel type burned and exhausted from this stack;

e Modifications to the design of the proposed project that eliminate receptor locations that may experience
impacts (building setbacks, sealed windows, etc.);

e Restricting the processing capacity at the facility;

e Restricting the operating parameters and physical dimensions of the stack.or vent (i.e., increaSing the
source height or increasing the exhaust velocity, which may lessen the impact ah the project);

e Control equipment to limit emissions from the facility; and

e Moving the location of the stack or vent to ensure that there would be'no significantdmpacts ffom the fa-
cility on the proposed project.

These measures may be difficult to implement if the stack that wiould cause the impa€tiis, not part of the project
and is owned by a party not involved in the project. As notéd,in Chapter 1, “Pre€eédures.and Documentation,”
commitments to mitigation measures must be obtained beforg,those measures may be considered adequate to
mitigate a project's significant impacts.

Stationary source impacts ensuing from a project that facilitates the development of an industrial facility that
would emit significant amounts of air toxics or maledorious pollutants.may be mitigated by such means as:

e Restricting the processing capacity at thefacility;

e Requiring commitments on odor €ontralmechanisms for'the facility that ensure elimination of potential
impacts; or

e Restrictions similar to thosé discuissed for the new hoiler stack impact example.

GENERIC ACTIONS

For generic actions, site-specific mitigation measufesyare often inappropriate because the intersections or statio-
nary sources assessed are often only prototypes. Inthese cases, mitigation would typically involve changes to the
proposed project that would avoid the rgsulting'significant impact.

REZONINGS AND,THE “E” DESIGNATION

The (E) . designation is an institutionalfcontrol that is implemented through CEQR review of a zoning action and
provides @ymechanism to ensure that testing and, if necessary, remediation are completed prior to or as part of
future development. It isdtypically used to designate sites that meet all four of the following criteria:

e Potential to be devéloped as a consequence of the proposed project;
e Not publicly owhed;
e Noficontrolled by the applicant;

e (The analysis identified potential significant adverse air quality impact related to HVAC emissions or indus-
trial'sources.

Because (E) designations are developed on a site-specific basis, DEP works with the lead agency during the CEQR
process to identify (E) sites. As of May 11, 2009, the Mayor’s Office of Environmental Remediation (OER) is re-
sponsible for administering post-CEQR determinations for assigned (E) designations and Restrictive Declarations
recorded on privately-owned parcels.

Chapter 24 of Title 15 of the Rules of the City of New York and Section 11-15 of the Zoning Resolution of the City
of New York set out the procedures for placing, satisfying and removing (E) designations. OER should review and
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approve all material needed to satisfy the requirement of the Air Quality (E) designation (boilers/HVAC specs, fuel
usage, stack location, etc.). On (E) designated lots, the Department of Buildings (DOB) will not issue the following
permits until they receive an appropriate “Notice” from OER (or formerly by DEP) that the (E) requirements have
been met:

e Permits that would allow development; or

e Permits that would allow enlargement, extension or change of use involving residential or community
facility use.

As appropriate, OER issues the applicable notices to DOB including a Notice of No Objection;Notice to Proceed or
Notice of Satisfaction. (E) designations are shown on the Zoning Maps and are listed(in/a table appended toshe
Zoning Maps, and also appear in DOB’s online Building Information System (BIS).

552. RESTRICTIVE DECLARATIONS

When the applicant controls the development site, a Restrictive Beclaration may be uséd as an‘institutional
control to ensure that the required mitigation occur prior to or as\part‘ef the development. It should not be
used as a means to forego the CEQR investigation.

The Restrictive Declaration binds the applicant, as prop€ity owner, or long-term lessee, future owners/lessees
and other parties-in-interest, to remediation requirements that must be met atpre-determined stages of the
project and overseen by DEP during the CEQR review/process or OER for post-CEQR review. As with (E) desig-
nations, OER is responsible for administering post4fCEQRydeterminatiens, for projects assigned Restrictive Dec-
larations.

In particular, a Restrictive Declaration requires:

e Written approval from OER‘before,DOB may issue certain permits: permits that would allow develop-
ment; permits that wouldgallow enlargement, extension or change of use involving residential or
community facility use; or\permits that would allow enlargement that disturbs soil; and

e Written notice from QER (typically a Notice of Satisfaction, but sometimes a Notice of No Objection)
before DOB may issue a Temporary Certificate of Occupancy or Certificate of Occupancy.

Because Restrictiv@iDeclarations and the othehlegal mechanisms ensure the performance of requisite testing
and/or remediation are developed on afsitexspecific basis during the CEQR process, DEP should be consulted
on their utilitylat certain sites as well'as,onitheir form and content.

Upon cémpletion of a CEQRgreview by/DEP, lead agency determination, recording of a Restrictive Declaration
and/er assignment of (E) designations, OER may review all historical technical documentation related to the
Air’Quality CEQR review (izes, EAS/EIS, Technical Report(s), modeling results, lead agency and DEP correspon-
dences,Restrictive Declarations, Notices, etc.) prior to determining and approving the proper remedial plan.

600. DEVELOPING ARTERNATIVES

Alternatives thatjiincorporate the potential mitigation options discussed above may also reduce or avoid significant im-
pacts associated with a project. In addition to these mitigation measures, there are alternative options available that
may also reduce,of eliminate significant air quality impacts in these respective areas.

610. MOBILE SOURCES
Mobile source air quality impacts are usually directly related to the size and type of development and, conse-
quently, the amount of traffic generated by development of such a project. Therefore, alternatives that would
diminish the magnitude of the project-generated traffic should also, in general, lessen the mobile source impacts
associated with such projects.
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In instances where the project-generated traffic would create significant parking facility impacts due to locations
of the egress points at the site affected by the project, these impacts may be reduced by developing alternatives
with relocated or multiple access/egress points.

620. STATIONARY SOURCES
In the cases where significant stationary source impacts would result from the structure introduced through the
project, alternatives that modify the dimensions of the structure (e.g., lower the maximum height of the struc-
ture, restrict the locations of operable windows and/or air intakes if it is impacted by alhearby emission source,
such as a power generating station) may eliminate adverse impacts.

700. REGULATIONS AND COORDINATION

710. REGULATIONS AND ADMINISTRATIVE RECORD
711. Federal Regulations

711.1. Clean Air Act

The CAA, which was first enacted in 1955 and subsequently amended in1963yand 1967, changed sig-
nificantly with the passage of the 1970 amendmentsaThat year, Congress passed amendments that
significantly broadened the Federal role in air, pollution control. In addition to establishing NAAQS for
six criteria pollutants (sulfur dioxide, particulates, carbon ménoxide, photochemical oxidants, nitro-
gen dioxide, and hydrocarbons), the 1970:amendments also established the new source performance
standard (NSPS) program and the national emission stafdards fof hazardous air pollutants (NESHAP).
These programs gave EPA the authority to regulate emissions from new stationary sources as well as
the ability to regulate hazardous airpollutants not covered by NAAQS. EPA added a NAAQS for lead
in 1978 and rescinded the Hydrocarbon NAAQS in 1983. In the 1977 amendments, two new programs
were added: a nonattainmentgprogram was adopted for areas in violation of specific NAAQS and a
prevention of significantdeterioration (PSD),program was established for areas meeting NAAQS.

For CEQR, the mostsignificant aspect.of the €AA and its amendments has been the SIP program be-
gun in 1970@Under this program, each'state must demonstrate in a SIP the manner in which it will at-
tain compliance with the NAAQS{Once, a SIP has been approved by EPA it becomes federally enforce-
able and\subject to citizensuits.

EPA"has developed many airguality regulations, which are contained in the Code of Federal Regula-
tions (CFR). The most pertinent air quality regulations in the CFR are as follows:

e 40 CFR 50¢ National Primary and Secondary Ambient Air Quality Standards.
e 40£LER 51:Preparation of Implementation Plans.

e 40)\CFRI52: Approval and Promulgation of Implementation Plans (which includes Prevention
of Significant Deterioration).

e | 40 CFR 53: Ambient Air Monitoring Methods.
e 40 CFR 60: Standards of Performance for New Stationary Sources.
e 40 CFR 61: National Emission Standards for Hazardous Air Pollutants.

e 40 CFR 93: Determining Conformity of Federal Actions to State or Federal Implementation
Plans.

In addition, as part of the 1990 Clean Air Act Amendments (CAAA), EPA has also established a list of
189 air toxics (HAPs) to be regulated (this list is found in Title lll of the CAAA). This list is regulatory in

CEQR TECHNICAL MANUAL 17-49 REVISED: MAY 2010



20
oim

AIR QUALITY
nature: it is used to determine the levels of controls and permits required for different projects ra-
ther than to assess a project's impacts.

Other relevant CAAA issues include provisions for attainment and maintenance of NAAQS (Title 1);
provisions relating to mobile sources—these promulgated emission reductions are accounted for in
the latest mobile source emission models (Title 1l); and provisions relating to stratospheric ozone pro-
tection (Title VI). The last title, relating to ozone protection, contains regulations governing various
chlorofluorocarbons (commonly referred to as "CFCs"), including prohibitions against the use of cer-
tain CFCs and controls for the recycling and disposal of others.

711.2. OSHA and NIOSH Standards

The U.S. Occupational Safety and Health Administration (OSHA) regulatesyair pollutants, ingthe
workplace. The National Institute for Occupational Safety and Health®(NIOSH) is the Federal agency
responsible for conducting research and making recommendations, for the preveftion of, work-
related disease and injury. OSHA and NIOSH have promulgatedéstandards for many air cohtdminants
in the workplace. These standards are identified in 29 CFR 1910.12000, as amended. NIOSH’s Pocket
Guide to Chemical Hazards, July 1996, also identifies reeommended standards: Permissible Exposure
Limits include Short Term Exposure Limits (the employee's‘d5-minute time-weighted average expo-
sure that shall not be exceeded), 8-hour Time Weighted Average limitS)(theyemployee's average air-
borne exposure in any 8-hour work shift of a 40:hotr work weekgthat,shall not be exceeded), and
ceiling levels (the employee's exposure that shallfotbe exceeded durihg any part of the work day).

712. New York State Regulations

DEC provides applicable New York State air quality’regulationsfufider'the New York Codes, Rules and Regula-
tions, Title 6, Chapter lll-Air ResourcespSubehapter A-Preventionjand Control of Air Contamination and Air
Pollution:

e Part 200: General Provisions.

e Part 201: Permitsfand Cértifications.

e Part 203: Indirect Sources of Air Contamination.

e Part 211¢ General Prohibitions.

e Part/222: General ProcessfEmissionSources.

e (Part218: EmissionsStandards for Motor Vehicles and Motor Vehicle Engines.
e\ Part219: Incineratofs.

e | Part 222: New Incinerators for New York City.

e Part 228:'Surface Coating Processes.

e Part 231:'New Source Review for New and Modified Facilities.
e [(Part232:Perchloroethylene Dry Cleaning Facilities.

e Part234: Graphic Arts.

e Part 240: Transportation Conformity Rule.

e Part 257: Air Quality Standards.
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713. New York City Regulations

e New York City Air Pollution Control Code, Section 1402.2-9.11, "Preventing Particulate Matter from
Becoming Airborne; Spraying of Asbestos Prohibited; Spraying of Insulating Material and Demolition
Regulated." These regulations govern fugitive dust.

e Building Code of the City of New York (Local Law No. 76 of 1968 and amendments), Title 27 of the
Administrative Code of the City of New York Chapter 1, Subchapter 15, governs chimneys and gas
vents.

e Local Law No. 77 of 2003 and amendments, Title 15 of the Administrative £ode of the City offNew
York, Chapter 14, Rules Concerning the use of Ultra-Low Sulfur Fuel and Emissions Control Teechnalogy
in Nonroad Vehicles Used in City Construction

e New York City Zoning Resolution, Article IV (Manufacturing Distriets), €hapter 2, Section'42-20, pro-
vides performance standards in manufacturing districts that addressismoke, dust, and ether particu-
late matter, and odorous matter.

APPLICABLE COORDINATION

Consistency with the New York State Implementation Plan for airiguality (SIP) is of eritical importance to New York
City. If the State is found to be inconsistent with this plantby the EPA, Federal transportation funding for the City
may be suspended. DEP is the designated City agengy far coordinating with, EPA for SIP consistency. Therefore,
under certain circumstances, the lead agency need§to ceordinate detailed air'quality analyses with DEP.

Coordination between the lead agency and DERjis‘strongly recommended and DEP should be notified if the air
quality analysis for projects subject to CEQR indicates any of the'following results: a potential violation of the am-
bient air quality standards for CO and PM“predicted from ‘mebile sources at any location in the project's build
year(s); an exceedance of any of thecriteria ambient air qualityistandards due to stationary sources at any loca-
tion; or an exceedance of any of the PMs interim guidanceycriteria thresholds.

The data used for any refinedfairiquality impact studies'for a proposed project should be examined for consisten-
cy with recent air quality studies performed in th&lsame region affected by the proposed project. In addition, the
air quality analysis requiresicoordination withythe'traffic and transportation analyses, both for data collection and
for certain analysisitechniques.

LOCATION OF INFORMATION

At DEPBEPA isthe main squrce‘that compiles readily available data that is commonly required to perform de-
tailed mobile and stationary. seurce air quality analyses. DEP may also provide sample air quality analyses for vari-
oustypes offapplications.

Requests for copies of the Bureau of Environmental Compliance (BEC) air contaminant permits should be ad-
dressed to:

DEP's Bureawof Eavironmental Compliance

59-174dunction Boulevard

ElmhurstNY 11373
Requestsiforfee waivers for BEC searches should be addressed to DEP Bureau of Legal and Legislative Affairs at
the same address as BEC.
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