TRANSPORTATION

CHAPTER 16

Our modes of travel — private car, taxi cab, subway/rail, bus, ferry, bicycle, or by foot — form the basis of New York
City’s extensive and interrelated transportation infrastructure and system. A positive effect on one mode of travel may

portation system. The objective of the transportation analyses is to determine whether a proposed project m
potential significant impact on traffic operations and mobility, public transportation facilities and servicgs, ped
elements and flow, safety of all roadway users (pedestrians, bicyclists and vehicl nd off-str rking, or
goods movement.

As with each technical area assessed under CEQR, it is important for applicants, to work closely the lead agency
during the entire environmental review process. As appropriate, the rk*City Depa@rtment of Transportation
(DOT), the Metropolitan Transportation Authority (MTA), its affiliates bsidiary agénc should also work with
the lead agency during the CEQR process to provide informati t% review, ommendations and approvals
relating to transportation and any required mitigation. It is rec d that t gency consult with expert
agencies as early as possible in the environmental review pr evel and gonsultation may vary based

upon the in-house technical expertise of the lead agengy. Sec 0 furt s appropriate coordination with
these agencies.

This chapter describes each technical area to be ad n a tranSportation assessment, and outlines the general
elements needed for any transportation asse‘ssm . chapter a ses each specific technical area separate-
ly, beginning in Section 340, “Detailed Traffic is,” should gtailed.afalysis be needed. A proposed project and
any recommended improvement or mitigati , to the extent practicable, be guided by the pol-
icies of Sustainable Streets: Strategic Plan tment of Transportation 2008 and Beyond, which
seeks to promote efficient means h emphasis on “alternative modes” like transit, pedestrians or bicycles.
The specific DOT guidelines appliﬁ mitigation measuréare discussed in greater detail in Section 510.

100. DEFINITIONS @ @

The transportation dnal should address lowing major technical areas:

ing the traffic volume expected to be generated in the future with the
proposed projéct in place and th of the project-generated volume on traffic levels of service. The purpose

of this|assess isto e ate thé&traffic operating conditions and ability of roadway elements to adequately
process t xpected traffi under the future With-Action condition.

SUBWAY FACILITI SERVICES, including the capacity of subway lines (known as "line haul" capacity), sta-
atforms, sws, orridors, and passageways, station agent booths/control areas, turnstiles, and other

ritical station e to accommodate projected volumes of passengers in the future with the proposed project
place.

uding the ability of existing routes and their frequency of service to accommodate the expected
smand without overloading existing services. MTA has three agencies that operate bus service in
New York City: MTA Bus Company (MTABC), MTA Long Island Bus (LIB) and New York City Transit (NYCT). In addi-
tion to these entities, privately operated fixed-route service should be included in these analyses to the extent
known.
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PEDESTRIAN FACILITIES, which include three elements — sidewalks, crosswalks and intersection corners (corner reser-
voirs). The purpose of the assessment is to evaluate the capacity of these elements to safely and conveniently
process or store the volume and activities of pedestrians expected to be generated by the proposed project.

PEDESTRIAN, BICYCLE AND VEHICULAR SAFETY ASSESSMENTS principally focus on the effect of the proposed project’s gener-
ated demand at existing high-crash locations or at locations that may become unsafe due to the proposed project.

PARKING CONDITIONS, which include occupancy levels of parking lots and garages (public and accessory) as well as
curbside parking utilization. The purpose of the on- and off-street parking assessment is to determine what effect
the proposed project may have on parking resources in the study area.

GOODS DELIVERY, which includes the capacity of proposed loading areas to accommo@ate the expected
liveries and the ability to do so without interfering with vehicular, pedestrian and_ bieycle traffic or
safety.

f

during a proposed project's construction phase. Guidance for conducti sportation an or construc-
tion activities is presented in Chapter 22, “Construction Impacts.”

CONSTRUCTION PHASE IMPACTS, which include projected impacts on transpo% fic, pe rian, ‘parking, etc.)

To analyze each of these technical areas, specific technical met tabase ad procedures have been de-
veloped and are referenced in this chapter. It is also important t interrela between the traffic analy-
sis, and air quality and noise studies, which should be kept ifi data collection and analysis

. It may also be necessary to
assess transportation impacts on residential streets a he neig ood cRaracter studies.

While interrelationships between the ke
and parking — should be taken into a in any assessment, the
to determine whether a project has'the p tial to adversely and significantly affect a specific area of the transporta-
tion system. Consequently, each iscussed separate?

on anal s@ot be needed for projects that would create low- or low- to
particular s% the City. Before undertaking any transportation analysis, ref-

6-1 to det ether numerical analysis is needed.

It is possible that detailed tr,
moderate-density develop
erence should be madde to,Tab
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Table 16-1
Minimum Development Densities Potentially Requiring Transportation Analysis
Development Type Zone 1l Zone 2 Zone 3 Zone 4 Zone 5
Residential (number of new dwelling units) 240 200 200 200 100
Office (number of additional 1,000 gsf) 115 100 100 75 40
Retail (number of additional 1,000 gsf) 30 20 20 10 10
Restaurant (number of additional 1,000 gsf) 20 20 15 15
Community Facility (number of additional 1,000 gsf) 25 25 25
Off-Street Parking Facility (number of new spaces) 85 85 80

With the following zone definitions:
Zone 1: Manhattan, 110th Street and south; Downtown Brooklyn.

Zone2: Manhattan north of 110" Street, including Roosevelt Island; Long Island City; Downtown Flushing;

Heights; Greenpoint-Williamsburg; Jamaica; all areas within 0.25 miles of subway stations (excludi
aways, Queens); South Bronx (south of 165" Street).

Zone 3: St. George (Staten Island); all other areas located within 0.5 miles of subway stations { pt
aways, Queens).

)

Zone 4: All areas in Staten Island located within 0.5 miles of subway stations; all other ar located within o

Staten Island, Broad Channel and the Rockaways, Queens).
Zone 5:  All other areas.
The attached map shows the zone boundaries.

10
15
60 60
ne; Park Slope f Brooklyn
sland, BroadiChannel
taten Island, d Channel and the Rock-

the Rock-

ile of subway stations (except in

The development thresholds cited in Table 16-1 were dmne by applyin

person trips, temporal distribution, modal split, vehic

the zones, up to a development density at which v @nsit, andipede
significant adverse impacts, based on a review o@ ironmentahAsses
tal Impact Statements (EISs) conducted underx s§. Tt

ally result in fewer than 50 peak hour ve i

bus transit riders and 200 peak hour
likely. Should the proposed project involv

(with "trip

determine whether the total

avel demand factors (i.e., daily
d uses cited in the table for each of
ian trip generation would not likely cause
ent Statements (EASs) and Environmen-
deVElopment densities cited in Table 16-1 gener-
ing to trip ends), 200 peak hour subway/rail or

ix of land usesp it is appropriate to conduct a preliminary trip generation

nerated trips e the threshold for analysis. If the proposed project would re-

assessment (see Levels 1 and 2 S@ Assessment in Section 300) for each land use or use a weighted average to

sult in development denéiti han the lev n Table 16-1, further numerical analysis would not be needed
for any technical are ce usual circymst s. Conversely, if a proposed project surpasses these levels, a pre-
sis, d

liminary trip generation a escri @v Section 300, is needed.
300. As SSWETHOD
di

If Section 20 icates that an sis is warranted, a preliminary trip generation assessment and Travel Demand Fac-

tors

EVEL 1 (PROJECT T,

emorandum s e‘prepared following the two-tier screening process described below to determine
antified inalysi y technical areas of the transportation system is necessary:

ATION) SCREENING ASSESSMENT determines the number of person trips by mode as well as ve-

cle trips forall a sis peak hours. Except in unusual circumstances, a further quantified analysis would typically

hour vehicle trip ends;
e 200 peak hour subway/rail or bus transit riders; or

e 200 peak hour pedestrian trips.

technical area if the proposed development would result in fewer than:

If the threshold for traffic is not surpassed, it is likely that a parking assessment is also not needed. The methodol-
ogies available for use in determining trip generation involve either: (a) utilizing approved available trip generation
rates for the type of land use proposed and available modal split characteristics for the site of the proposed
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project; or (b) obtaining these data from new surveys at a comparable facility in the same (or comparable) part of
the City. The methodologies are presented below in Section 310.

LEVEL 2 (PROJECT GENERATED TRIP ASSIGNMENT) SCREENING ASSESSMENT assigns the trips to specific intersections, bus
routes, subway lines, or parking spaces. If the results of this level of analysis conclude that the proposed develop-
ment would generally result in intersections with 50 or more vehicle trips, pedestrian elements with 200 or more
pedestrian trips, 50 or more bus trips in a single direction on a single route, or 200 or more passengers at a subway
station or on a subway line during any analysis peak hour, further detailed analysis may be needed for a particular
technical area. Guidance for conducting detailed assessments is located in Section 330.

310. LEVEL 1 (PROJECT TRIP GENERATION) PRELIMINARY SCREENING ASSESSMENT
A TDF memorandum should be submitted to the lead agency and DOT for re approval g the
land use types (dwelling units for residential uses; square feet for commerci d other lan gseats for
movie theaters; beds for hospital facilities; etc.), trip generation rates, madal splits, vehicle rates, tem-
poral distribution, etc. The memorandum summarizes and presents persom and trips for all
peak hours. In addition, the memorandum cites all sources used in @eveloping the emorandum. Each ele-
ment of the Level 1 preliminary screening assessment is describe%
311. Trip Generation
Trip generation analyses provide the estimated number n trips expe e generated by the pro-

posed project over the course of the entire day, as Well as ing the pe hours. The classification of

a proposed project's daily trip ends by hour of s also referred to
are several options available for obtaining the t ation in 'ﬁx
5 and EAS

e Use of existing information (i.ePrecent
imilar lahd use with comparable travel characteristics
p generation analysis;

I
vel demand factors are based N y of a
and are considered appropriate todbe used in the

e In absence of existin o n, the preferable option is to conduct original trip generation and
modal spilt surveys c)e me land use in a comparable setting of the City; and

e |f acomparable cannot be @ied within the City, the rates in most recent edition of the
Institute ra%ation Engine& rip Generation (the “ITE Trip Generation Report”) may be
used. er, must be ised”in using the ITE Trip Generation Report since most of its trip

s are ba on surveys conducted in suburban settings and need to be ad-

generation r

J for New York Ci @
Addi&lj ce for c%: -
Use of Previously ched/ Approved Trip Generation Rates
There has been erable trip generation analysis work done in the City to date as part of prior
environmelrdital reviews and studies and rates for certain specific land use types in specific parts of the

City havéybe efined and approved for use on these projects. Table 16-2 presents a list of pre-
Vi esearched and approved trip generation rates that may be used provided that the proposed

@ g analyzed matches the building(s) or land uses surveyed.

generation rates follows in Subsections 311.1 through 311.3.
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Table 16-2
Examples of Previously Approved and Researched Trip Generation Rates (Weekday and Saturday)
Weekday Peak Hour
Percentage
Weekday Daily . Saturday Daily Saturday

Land Use . AM Midday PM . Peak Hour

Person Trips Person Trips

Percént
Ej:;?ng”'t"te”ant type 18.0 per 1,000 sf 12
Residential (3 or more floors) 8.075 per DU 10
Residential (2 floors or less) 12.6 per DU 10
Hotel 9.4 per room 8
Home Improvement Store 72 per 1,000 sf 7
Supermarket 175 per 1,000 sf 5
Museum 27 per 1,000 sf 1
Passive Park Space 44 per acre 3 per acre
Active Park Space 139 per acre 3 196 per acre
Local Retail 205 per 1,000 sf 240 per 1,000 sf 10
Destination Retail 78.2 per 1,000 sf 9 92.5 per 1,000 sf 11
Academic University 26.6 per 1,000%f 26 13.5 per 1,000 sf 16
Cineplex 8 6.25 per seat 5
Health Club 26.1 per 1,000 sf 9
Television Studio 11 NA NA
Saturday Daily
Vehicle Trips

Truck
Local Retail 0.04 per 1,000 sf 11
Office 0.01 per 1,000 sf 11
Residential 12 9 0.02 per DU 9

= Dwelling Uni

INOTES: NA = Not ble;
rip genegation rates are for alkb

e use of a 50-50 directional split.

0
rip generation rates ar

ates should be based on information for generally similar facilities. There may also

tor and business trips that general office space does.

Trip gen &r
be a % to the specific proposed project being analyzed that makes its trip generation expecta-

antly different from those listed in Table 16-2. For example, the trip generation rate
for midtown office space may not be appropriate for back-office space outside Manhattan, or
ithin Manhattan, since back-office space generally does not generate the same number of visi-

Should the survey for the source cited be considered “stale” by the lead agency, in consultation with
DOT, it is recommended that an original survey be conducted for the same land use in a comparable
setting of the City. In addition, all findings from this survey should be provided to the lead agency

and DOT.
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It is also appropriate to determine the number of truck and van deliveries generated by a proposed
project separately from the trip generation/modal split analyses. In order to obtain accurate truck
trip generation rates for a proposed project, it is recommended that original surveys of a similar ex-
isting facility be conducted. Truck trip generation rates cited in the 1969 Wilbur Smith and Associates'
Motor Trucks in the Metropolis and the Federal Highway Administration's 1981 Curbside Pick-up and
Delivery Operations and Arterial Traffic Impacts have been used previously in EASs/EISs, but are not
recommended for use due to the staleness of the information. For projects that generate predomi-
nantly heavy vehicles, such as trucks and/or buses, the PCE factors should be applied to determine
the number of new vehicle trips (see Table 16-3). Examples of these types of projects includ

warehouse, waste transfer facility, freight or bus terminal, etc.

311.2. Conduct of Original Surveys
As indicated previously, if usable trip generation rates are not listed i
ble from other surveys, or the available trip generation rates are c@nsi
inal surveys in comparable settings is the recommended cours i
a survey may seem rather straightforward, it often calls for Si

. In general, it is
osed project in

not easy, or necessary, to find a survey target that is perfe parable to the
its study area. Due to the many variables of a surve 2ad agency s dsubmit the scope and
format to DOT prior to conducting the survey. i i of a survey site and

proper use of survey data include:
<

0"that of the proposed project, and does
d from the site?

e s the facility to be surveyed compar

e s the site of the facility to be surv,
modal split characteristic‘s to si t
Is the size of the site to b ed co
any difference in size in trip ma
Are the hours ation of the surve}site milar to those of the proposed project?

Is the on—sit@ area of the site to be surveyed comparable to that of the proposed

project?

For examplé, if ojéct would faci @tion of a hospital on Queens Boulevard, it may be possi-
ble to fi ther hospital alo same corridor that is equivalently sited with regard to bus and
subway servicelpHoweve, er ot a similarly sited hospital along the same corridor, the survey
C e conducted at &k located in another neighborhood that may be assumed to have simi-
lar modalsplit characteris those of the proposed project.

etermining whe that hospital is appropriate to survey, a number of other factors should be

I
considered. Fo , is the hospital to be surveyed of a comparable size to that of the proposed
roject? Does theyhospital to be surveyed have functions and health care facilities generally compa-
rable to %being proposed? If one is a teaching hospital while the other is not, the former may
generate more'or fewer trips during key periods of the day.
e necessary or advisable to survey more than one facility deemed potentially compara-
e proposed project in order to make a reasoned judgment as to where the proposed project

fit within the available range of data.

In conducting a trip generation survey, there are several important considerations to keep in mind:

e The survey should be conducted for two typical midweek days throughout the normal busi-
ness hours and, if applicable, include a weekend day for the type of facility being surveyed.
If the data from the survey are not consistent, then a third midweek day survey may need to
be conducted to confirm the appropriate trip generation.
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e All entry and exit points should be covered--not just the main entrance/exit location--so that
all trips are recorded.

e All person and vehicle trips should be recorded separately at their respective entries and ex-
its in 15-minute intervals throughout the survey period, since they are eventually translated
into arriving and departing person and/or vehicle trips.

e Vehicle occupancy should be recorded for each entry and exit vehicle.

e Weather conditions should be noted along with any other occurrences that may affect th
volume of trip-making on the survey day, since adjustments may be needed afterward.

The survey methodology, data, significant findings and assumptions should¥e summarized j e
morandum for submission to the lead agency and DOT. Often, this b formatio
supporting documentation for the analyses and may subsequentlybe$ hers.

311.3. Use of the ITE Trip Generation publication
If a comparable survey site cannot be identified within the City, the rates in
Report may be used. The ITE Trip Generation Report con to trip generat
range of land uses, but most of these rates reflect ndtion

ITE Trip Generation
rates for a wide

may not be appropriate for the urban character

for interpolating rates or factors that are rgt avai ivi

Sunday and weekday rates are available, orNtemporal distributions), provided the rates are ad-
justed for New York City conditions. Inu e usually presented as vehicle
trips rather than as person trips, the a I local modal split characteristics in
the proposed project's study aréh %ﬂe, it is olagled d that the lead agency consult with
DOT before using the ITE Trip G, Ny eport.

311.4. Linked and Pass-By Trips Q
The determination of (o} project's genﬁtion of person trips may need to recognize that a
percentage of its tripfgen ion may be sidered either "linked trips" or “pass-by trips” for certain
types of develop s icularly,ret mmercial. Person linked trips are trips that have mul-
tiple desti |on%‘r within the&r development site or between the development site and
existing @djaeent sites. Pass-by réftrips that are already present on the adjacent network, have
direct access toythe site apd'ent site only as an intermediate stop on the way to their final des-

E!

tination. If it can be cled nstrated that there would be a proportion of true ‘pass-by’ trips that
are alneady on the petwo these trips may be deducted from the total site-generated vehicle

ip ends for the de%men .
For example, a g @ ed'retail component in a mall would be expected to generate vehicle trips to it
n the basis of itSexpected trip generation rate, yet a portion of these trips may not be newly gener-
ated beca%me of the vehicle trips to the mall’s retail component may be trips that are already
made from,anether component in the mall and may now include an additional “link” to it. This phe-
i y be reflected in the analyses by either a higher "walk" modal split percentage for the
project or by dividing the project's overall trip generation into "linked" and "non-linked"
ponents and assigning them separately to the study area network. Up to 25% of “linked and/or
pass-by” trip credit for retail developments is allowed, unless valid information based on an original
survey support a higher linked and/or pass-by trip credit. Care must be exercised in determining

whether the linked trip credit should be applied to the total person trips or to a specific mode of tra-
vel.
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312. Modal Split

Modal split analyses provide information on the travel modes likely to be used by persons going to and from
the proposed project, including autos, taxis and livery services, subways, buses, ferries, commuter rail, bi-
cycles, and walking. These modes are considered in terms of percentages—i.e., what percent of the total
number of people traveling to and from the site would travel by that particular mode. The modal split per-
centages are then applied to the hourly trip generation estimates to determine the number of persons travel-
ing to and from the site by each mode for each of the analysis peak hours. It is important to remember that
pedestrian trips refer not only to walk trips (people who walk all the way from/to their starting point to/fr
the project site), but also to the pedestrian component associated with walking between the site and
modes of travel, such as the subway station, bus stop, or parking facility (unless@n-site parking is p
Thus, the number of pedestrian trips to be included in the pedestrian analysis SE include thefco

assignments of all pedestrian trips (which include pure walk trips as well as t rian comiponent of’all
other modes).

A subsequent step applies to both traffic and transit. For traffic, an r icle occupan or is ap-
plied to the number of persons using autos or taxis/livery services t@.de

the proposed project would generate for each peak hour. For trafsi
way-to-bus transfers for sites substantially distant from the
For many combinations of land use types and geogra

searched modal splits available for use. For other combinati there
investigated. Similar to the previous discussion on%ne tion, there

from previous EASs/EISs, as well as other datab i

nity Survey (ACS)) and the New York Metrop '\@\sportati

vey (HIS). Census data, described bclov@ es substa on mode choice for journey-to-
work/reverse journey-to-work trips in di e arid is useful for analysis of both residential
and office uses. The HIS provides a sfia of typical % d travel patterns for all purposes (work and
discretionary travel). Howev uld be exercised pri@ufto using this information since the data set in-
cludes the travel patterns of t ban counties s’rounding New York City; it is recommended that the
lead agency consult with D o using this data. © Sometimes, an original survey is needed. It is empha-
sized that the City has u a noticeabl shift resulting in a higher transit ridership, walk, and bi-
cycle trips. Therefare, recommende a p generation survey with an emphasis on modal split be
conducted to v, the al split us previous EASs/EISs. In no case should modal split data more than
ten years old be use

312.1. Use of U.S. Census Bureau w an Community Survey
noth portant rce ofyodal split information is the U.S. Census Bureau’s American Communi-
t

urvey, which ¢ ins data on journey-to-work trips by mode for each census tract in the City.
Therefore, jourr@ rk modal split percentages can readily be obtained for residential projects
or any study ar is also possible to obtain reverse journey-to-work information for a particular
census trMch provides information on how people travel to a workplace. These data are used
to determine modal split characteristics for residential and/or office spaces proposed in a given area.
census data may be obtained from the New York City Department of City Planning (DCP).
sus transportation data by New York City census tract is available on the DCP website. These
e also available on the U.S. Census website.

icant body of data available
(the annual American Commu-
il (NYMTC) Household Interview Sur-

312.2. Use of Previously Accepted Modal Splits
Because there has been a considerable amount of survey and analysis work done on previous studies,
researched modal splits are available for use for various combinations of proposed projects in certain
parts of the City. If the survey for the source cited is considered “stale” by the lead agency, in consul-
tation with DOT, it is recommended that an original survey be conducted.
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In certain cases, previously accepted modal splits may need to be adjusted if there is a special aspect
of the proposed project that calls for its modal split to be significantly different. For example, jour-
ney-to-work modal splits for high-rise residential buildings in Midtown Manhattan may be obtained
from the U.S. Census Bureau’s American Community Survey. If a project proposes a similar type of
building to be the residence of foreign consuls or diplomats, it may be appropriate to modify the
modal split to reflect a heavier reliance upon vehicular travel because a significantly higher use of au-
tos, taxis, livery and limousines services is expected in lieu of mass transit for this population.

In other cases, recent initiatives by the City, including Select Bus Service (SBS); expansions to the bi
cycle route network; and improvements to public transportation, pedestrian and bicycle facilities,d@re
expected to change modal splits in affected areas and should be reflectediin the travel dem fa
tors.

312.3. Conduct of Original Surveys
In the absence of previously accepted modal splits, it is recommerided that original su s of modal
splits for the same type of land use as the proposed project b ucted in theame or parable
setting. When a proposed project is similar to land uses t ently exist ift thie study area, this is

relatively straightforward task. If not, a similar study area ilar tra aracteyistics and mass
transit availability should be identified in preparing a ate moda vey. This is general-
ly the case when the proposed project includes hat is ei g'(e.g., an amusement

downtown section of St.
e land use is considered
eneration surveys in Subsec-

“stale.” If this is the case, the guidance the co

tion 301.2 is also appropriate here.

In conducting modal split survey? it @ortant togdete e mode of travel both to and from
the site being surveyed. For '\and use type

there by one mode and leave by another. For exam
tainment facility in mi attan may cater to a“primarily transit and walk-in population when

patrons arrive at 6:0 r 7:00 p.m., but n’ﬂ be significantly more taxi-oriented for their depar-
tures later at night.

The same f 'Iit@lso have dif& al split and vehicle occupancy characteristics by time of
day. Fo am town eat ntestainment facility cited above, the heavy walk-in trade during
the daytime be replaced,b ificantly higher auto-oriented clientele at nighttime. Daytime
@ individual arrivals, while nighttime arrivals may be more multi-

argi by taxi may be
person groups.

Ne ently, it is ortant that surveys consider the nature of the facility being surveyed, as well
a

w its activi. s, clientele, surrounding area and transit services change by time of day for

park), unique to the proposed project's study ar .
George, Staten Island), or the survey source"¢ited for the modal

he analysis hou g studied.

Many of ame guidelines cited in Subsection 342 for the selection of traffic count days are also
appropriate, fortrip generation and modal split surveys. Days and hours of operation typical for that
fa d be chosen for survey. Consultation with the lead agency and DOT is recommended
@ conducting the survey.

O factors to consider when preparing for, and conducting, modal split surveys include:

e Survey staff should be properly positioned. For example, if people traveling to a particular
building by subway typically approach the building from its west side, positioning survey staff
on the east side of the entrance to the building may result in missing several or many subway
trips.
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e All entry and exit points should be surveyed. Although a building's rear door may look in-
conspicuous, it may in fact be used by a substantial number of people who get off the sub-
way on that side of the building or people who park in a garage on that street.

e Weather conditions should be noted since they may play a significant role in the decision of
how to travel to work, particularly on days with inclement weather.

e Survey staff should be directed not to approach people selectively, i.e., to avoid a tendency
to approach people based on their age, race, or sex, since this may bias the findings of the
survey. One acceptable strategy is to approach every second or third person in order to
statistically bias the survey.

It is recommended that trip generation and modal split surveys be conduc ncurrently. This
to provide an understanding of whether the particular modal split charatt surveyethreprese
j p

a particularly busy day or light day at the site. It is possible that for generators, ice of
travel mode may be influenced by the patrons' expectations of travelto site and to ar

Studies have found that some people would use bicycles to¢rave work iffbicycle facilities were
available at their place of work instead of using other mogdes as driving. facilities may in-

clude: bicycle storage areas (racks, bicycle lockers, st r@
bicycles depends on the distance that a person

As part of Pla DOT promotes bicycle
use by designing and installing new bicycle lanes s throughoutithe'@ity. In addition, DCP has
approved a zoning text amendment, Article.ll, Ch requiring on-site bicycle
parking facilities.

312.4. Use of the NYMTC Best Practices Model ®

For projects that would cause ma anges in regie 3
es Model (BPM) to determine shifts in tra-

Pricing), it may be appropriate TC’s Best
vel patterns and mode choi risthg from the proposed project. It is recommended that the lead

agency consult with DOTi is proposed to be Used for analysis of mode shift or traffic diver-

ide travel patterns (i.e., Congestion

sions.
312.5. Determination of t| QTraveI de
Once the pdoda itfcharacteristics‘ef posed project have been determined on a percentage

basis, t ber-of trips by is ‘détermined by multiplying the number of person trips to be
generated in h analysi e modal split percentage. This yields the number of persons
travelihg by each mod i

auto, taxi, bus, subway, walk and bicycle and, for certain projects in
erry). To determine the number of vehicles—i.e., autos and taxis—

unique settings, by rail o
%‘ d in the analysis hours, an average vehicle occupancy factor is applied. This factor differs for
Q;/i‘ ent land uses"an different parts of the City. As one example, average auto and taxi occupan-
i

es of 1.65 and respectively, have most often been used for office and residential projects in

idtownwﬁét an.

At the conglu of this analysis element, it is advantageous to summarize in a table the number of
o ips by mode (i.e., auto, taxi, subway, bus, walk, bicycle, and others) and vehicular trips by
% eristic (i.e., auto, taxi and truck) for each of the analysis peak hours, both to document the
aumber of trips generated and to facilitate the subsequent trip assignment task. For projects requir-
ing an air or noise analysis, further categories of vehicles would likely be needed.

313. Determining Whether Further Analysis is Necessary

This subsection, based on the above trip generation and modal split assessments, determines whether further
study of any of the following technical areas of the transportation system is necessary:
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313.1. Traffic

If the proposed project would generate fewer than 50 peak hour vehicle trip ends, the need for fur-
ther traffic analysis would be unlikely. A trip end is defined as a vehicle (i.e., auto, taxi, truck, etc.)
traveling to or from a site. Should the vehicle travel to and from the site within the same peak hour
(i.e., auto pick-up/drop-off, taxi-trip, etc.), two trip ends (one in, one out) are included. However, it
should be emphasized that proposed projects affecting congested intersections have at times been
found to create significant adverse traffic impacts when their trip generation is fewer than 50 trip
ends in the peak hour, and therefore, the lead agency may require further analysis of such intersec-
tions of concern.

For proposed projects that generate a significant number of trucks and/ég buses, which ar n
dered to be "equivalent" to more than one car, such vehicle trips should be“@onverted to Pass
Car Equivalents (PCEs) to determine if the 50 peak hour vehicle trip end is exce . Tab

16-3 lists the suggested PCE factors.
Table 16-3

Passenger Car Equivalents (PCEs)

Vehicle Type

Personal Auto 1.0

Trucks/Buses with 2 Ax\

edhbased on number of axles.
It should be noted t n ‘auto trip to a parking garage or lot is considered one trip end, whereas a

drop-off by auto i trip ends (one i out). Similarly, most taxi trips are two trip ends. How-
ever, in the Ma D (south'ef’6 eet) a 50 percent taxi overlap (inbound full taxis are as-

sumed t av for outb and) is a standard practice, whereas all other taxi move-
ments are empty taxis. F , d vicinity of inter-modal facilities (such as the Grand Central
Tepminal, the Port Authg inal, Penn Station, the South Street Ferry Terminal, etc.) up to a

ercent taxi overlap w be applicable. For Manhattan north of 60th Street and other CBDs, a
&x rlap is a tablewin all other areas of the City, the taxi overlap assumption is not permit-
t

f the combinatirojected trip generation (50 or more vehicle trip ends per peak hour) and loca-
tion of th oposed project indicates the potential for a significant traffic impact, a Level 2 Screening
Asses% cribed in Section 320, should be conducted before undertaking a quantitative traffic

ing to general thresholds used by MTA agencies, if the proposed project is projected to result
in fewer than 200 peak hour subway/rail or bus transit riders, further transit analyses are not typical-
ly required as the proposed project is considered unlikely to create a significant transit impact. For
generic projects that affect more than one neighborhood, the 200-rider threshold would generally be
applied on a per-neighborhood basis. If a generic project would result in an increase of fewer than
200 riders per neighborhood, but the combined ridership impact on a single subway or bus route is
200 or more riders, an assessment is still required.
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For example, consider that a generic project affecting the neighborhoods of Prospect Heights and
Park Slope in Brooklyn would result in an increase of 199 transit riders in each neighborhood. Based
on the location of the project, it is expected that all of the transit riders from both neighborhoods
would use the 7th Avenue Station of the B/Q Lines. In this example, although on a per-neighborhood
level the programmatic project would fall below the threshold, the cumulative impact on a single
subway station would be 200 or more riders, and further transit analysis would be required.

It is also possible that higher transit trip projections would not be expected to impact transit services,
especially for stations, bus or subway routes that are not heavily patronized today. Should the pr
jected transit ridership be deemed clearly unlikely to produce significant impacts, this finding shatild
be documented and further analyses would not be needed. If the propos roject might ha si
nificant impact, a Level 2 Screening Assessment should be conducted b E‘Xdertaking alde
transit analysis.

313.3. Pedestrian
For pedestrian elements, pedestrian trips include not only “w
that usually have a pedestrian component. For example, s
subway stations, bus trips from bus stops, and vehic
site parking is provided). If the proposed project wou
ing the analysis peak hours, a further detailed a i

ut alsadrips of other modes
component from
ept where on-

cumstances, if the project proposes to remave or r capaci estrian element (for exam-
ple, reducing the width of a sidewalk), tN’[he analysis is y. Should the proposed
project result in 200 or more pedestrian ing the 3 is peakvhours, a Level 2 Screening As-
sessment should be conducted before g a deta estrian analysis.

The above thresholds for pedestﬁ ments assess
for which detailed pedestrian are typica
safety and operations of pedéstriamielements (i.e., sections with high number of pedestrian ac-
cidents, uncontrolled estrial crossing(s), narrow sidewalks, non ADA-compliant pedestrian
ramps, etc.) along pri‘Q ccess routes to/frc‘the school. For example, the route between a new

high school and the fnearést subway s@s) should be assessed. This analysis should be coordi-

nated with the t@ sis. \
313.4. Parking @

An on- and off=street parkifigha may likely be needed if the proposed project exceeds the de-
velopment densities idé @ Table 16-1 and a quantified traffic analysis is necessary based on
Apgalyses.

Wihena propos roj ceeds 50 peak hour vehicle trip ends or 200 peak hour pedestrian or transit trips as
determined by evel 1 Screening Assessment, a Level 2 Project Generated Trip Assignment Screening Assess-
ent should beWprepared to determine whether a detailed assessment of any technical areas is warranted.
ehicle and pedestrian trips should be assigned to the traffic network for all peak hours in
posed project exceeds the Level 1 Assessment. Project-generated transit trips should be assigned
ations and lines and specific entrances within each station. Bus trips should be assigned to specific
bus routes (by direction) and bus stops.

the Leyel 1and2Q
320.0JECT GEN@ RIP ASSIGNMENT) SCREENING ASSESSMENT

321. Trip Assignment

This element of the assessment entails the routing, or "assignment," of vehicular and/or pedestrian trips by each
travel mode to specific roadways; subway/rail lines and stations; bus routes; sidewalks, crosswalks and intersec-
tion corners; and bicycle and parking facilities en route from their origin to their destination. To estimate which
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roadways, transit services, pedestrian elements, or parking facilities are likely to be used and the extent to which
each of these facilities/services would receive project-generated trips, origin-and-destination (O&D) studies
should be used. Prevailing vehicular, transit, and pedestrian traffic volume patterns in the area should be re-
viewed and may be used as a guide in developing the origin-destination patterns. If the proposed project would
generate truck trips, the trucks should then be assigned to designated truck routes.

321.1. Trip Origins and Destinations
The first step in the trip assignment process is to determine the extent to which trips to the project
site would be made from various parts of the metropolitan region. The best source of this infor
tion, if available, is origin and destination (O&D) data, or information about the location where a
began and the location where it would end. Such data may be readily available for certain s o
the City that have been previously studied or surveyed. An example ofgthi idtown
office space, for which there exists a body of information on wha
ployees typically come from Manhattan, the other boroughs, New Je

formation has been derived from the U.S. Census (i.e., reverseg r O&D
surveys. The U.S. Census also contains information on whe%ents of i idual census tracts
work, which gives the same information for journey-to- . Yet, it

that the O&Ds—or regional distribution—of transit e very dif

activities. For example, a project located in Mj a

trips, or even 30 percent of its transit trips, from ough of Man anpbut only 1 or 2 percent
of its auto trips from that same borough because Manhattan resi nlikely to drive to work in
the same borough.

Another potentially useful source of T, ormation aboutikegional O&D patterns and trends is
the NYMTC Household Interview S@ IS). Additionally,/O&D data may be extracted from
s

NYMTC’s BPM for any appropri tx year ¢h procedures as Subarea Extraction and/or
Select Link Analysis for affect@ ys. Howev

ecommended that the lead agency consult

with DOT before this appr aken to ensure tha use of the BPM is appropriate.
It is also possible to O&D patterns of a(omparable site, similar to the types of surveys out-
lined regarding trip genergtion and m plit. Such surveys would ask travelers where their trip

djat a work site for a commercial project) or where their
cted at a residential building for people en route to their

outes are differe On the other hand, a more unique type of proposed project, such as an amphi-
theater i Coney Island area of Brooklyn, may not have a comparable survey location in the same
area. Jdn this case, information could be drawn from either similar types of facilities elsewhere in the

Y ifferent types of recreational/entertainment facilities in Brooklyn or Queens to make a rea-

> and reasoned judgment for the specific proposed project being analyzed.

ofCertain projects, the sponsors or developers of the project may have conducted market studies
that indicate the likely distribution of its users. Such studies may be used as a surrogate for new O&D
studies. Once such O&D or market analysis data have been obtained, these may be used as the basis
for the more specific traffic assignments that follow, which are presented below.

As part of many larger regional transportation studies, travel models have been developed that simu-
late the routes expected to be used by projected future projects. These studies may use one of sev-
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eral models that are currently in use nationally. The objective of these models is to define the travel
characteristics of individual links in the regional roadway network to simulate how people decide to
use specific routes and, thus, to predict how future trips would likely be made. They are generally
beyond the means or required scope of the type of analyses covered in this Manual, unless the pro-
posed project's sponsor/analyst team independently chooses to develop such a model. The analyst
should contact DOT, NYSDOT, DCP or NYMTC to identify whether any recent studies have such mod-
eled O&D information available for public use.

321.2. Assignments
Once the trip origins and destinations have been established, the assignment of both vehicular
to specific streets and through specific intersections, transit trips to specwway/rail, C te

and/or bus lines, and walk trips to particular pedestrian elements is c . This assig
generally accomplished using the judgment of an experienced traffic pro .

The standard method for assigning trips is described in the follow%ons.

be appropriate to supplement professional judgment with th icro-si
tion 321.1.5) that captures the routing of traffic under com Jeongested co

ONAL JUDG
tudy are

proposed proje a shopping center in

321.1.1. STANDARD METHOD FOR TRAFFIC ASSIGNMENTS, US|
First, the major routes available to approach or
gins or destinations are identified. For exampl

f the traffic would likely

downtown Flushing and available O&D so s indi
come from Long Island, the westbound Lopgylsiand Expre and nd Central Parkway would be

Sswa
identified as the major routes available t ravelers
Next, the traffic assighment prdeess idenitifies the “targe hich motorists would aim to park
g

their cars. If this is an on-site pagki e, the difect routes to it would be identified for each
arriving vehicular componentgin cases, therelg e a single desirable route to the site, while
for other cases there or more reasonablf equivalent alternatives. The site-generated
traffic would be assign e of these Iikewoutes (percentage-wise) to the extent deemed ap-
propriate.

rking facilities available to it, both on-site and off-site. In
ecific arrival routes could link up with the different parking

j ay have multi
nt consid
acilities available to it, more cars cannot be assigned to any of

modate. If the proposed project were a corporate headquarters of-

rn,” for examplé,that after 8:30 a.m. the closest garage always fills up and that those arriving at
8:45a.m. or 9:00 not touch the site but, in fact, go directly elsewhere to park. Also, note that

arking lots and garages that are occupied at 98 percent of their capacity in the existing or future No-
Action CMS should be considered to be “at capacity,” and therefore would be unable to attract

new vehi he parking facility.

multitude of factors that, with the motorists' point of view in mind, should be carefully
lered. This traffic assignment step is the major determinant in selecting study intersections,
5 a proposed project could have significant impacts. Again, factors for consideration include,
but are not limited to, the following:

e Where are trips to the site of the proposed project expected to originate? To where would
return trips go?

e What are the major roadways expected to be used by these motorists from their individual
trip origins (and to their respective destinations)?
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e Which streets are most likely to be used by motorists in getting to the project site? How do
they link to the facilities at which project-generated trips would park?

e Would traffic destined for the project site be accommodated at the site's primary parking fa-
cility, or would it be necessary for project-generated trips to circulate through the study area
in search of hard-to-find parking? How may such a travel pattern be "modeled" in the traffic
assignment?

The definition of vehicular traffic assignments may also account for pass-by trips and diverted-linked
trips in addition to a site's primary trips. The incorporation of an adjustment factor in the analyses
account for these phenomena is generally most applicable for major retail projects. Primary trips
trips made for the specific purpose of visiting the trip generator. Pass-by tN the other ,ar
S

made as intermediate stops on the way from an origin to a primary tr
tracted to the site from traffic passing the site on an adjacent street t @h
generator. Diverted-linked trips are trips attracted from streets n@
diversion from one street to another to gain access to the sit Trip G
presents an excellent elaboration on accounting for these tri@ding ar

t

verted-linked trip percentages surveyed at shopping centgrs her land uses agross the country.

The estimates of the percentages to be used should t%xtent octivi y already in the
ways.

vicinity of the site and volumes on adjacent and

In addition to auto trip assignments, taxi and truck tgips are also @ssi o the street network. Itis
important to note that project-generated taxiyand truck trips maythave a very different assignment
than auto trips, especially in Manhattan st taxi trips,are local. It is also important to note

that all taxi trips assigned "in" to the si also be as dlaway or "out" of the site, regardless
of whether they are occupied orfunaccu . DOT has, reee

ation. e a

ompiled new data on the taxi O&D
patterns in the Manhattan CBD. N elpful t6 t with DOT to obtain this data.

Project-generated truck trips routed on designated gruck routes, as per DOT truck route regula-
tions. These regulatio ire“trucks to use designated routes for the majority of their trips until
t not designated @s a truck route to reach their final destination. NYS-

they must move ont
DOT regulations aIso@ e trucks a mmercial traffic from using certain regional highways—
generally those @a as "Par& rMDrives."

At the sion hese trip t steps for autos, taxis, and trucks, the assessment has a
percentage assignment of she & trip generation by each mode by roadways in the study area

n k. At this point, percentage assignments are reviewed to determine whether they rea-
sonably represent expec fic patterns to the site, and whether there are any locations that
oul

includedjih the assessment because they would likely receive a significant amount of
project-generatedstki

he last step in‘the trip assignment process is to multiply the project's expected total vehicle trip
generatio the percentages assigned to each link and intersection in the network to determine the
number ieular trips likely to use the area's street network. These volumes would be added to
-Action traffic volumes to prepare balanced future With-Action traffic volume maps for

@ is hour.

2. STANDARD METHOD FOR TRANSIT ASSIGNMENTS, USING PROFESSIONAL JUDGMENT
To assign transit trips, the subway lines that are available in each borough to serve these travelers
should be reviewed to assign rail trips to the most logical routes. In cases where more than one sub-
way line is available in a given area, appropriate percentages may be assigned to each of the lines.
Once rail trips have been assigned to particular lines and stations, the passenger arrivals and depar-
tures are then routed through the station to the exit or exits most likely to be used to access the pro-
posed project site. This routing typically covers the various platforms, stairwells, passageways or cor-
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ridors, turnstile banks, and token booth/control areas extending between the subway car and the
street level. The congestion on a given stairwell or through a given bank of turnstiles is less likely to
affect a subway rider's movement through the station than a traffic "choke" point would affect mo-
torists’ decisions on routes to their destination. Therefore, the most direct paths are generally used
for transit trips.

In assigning rail trips as part of the platform and line-haul analyses, such trips are generally not allo-
cated evenly to all cars or all sections of the platform while awaiting the arrival of incoming trains,
but only to those platform zones and subway cars that may reasonably be expected to be use

These platform and per-car assignments reflect the entry points to the station that would be usedfby
project-generated trips, the location of stairwells on the platforms, and poSsibly even the destinati

of riders at the end of their trip.
A similar approach is used for bus trips. The assessment consider t@
th

near the project site and assign bus riders to these routes in accogda their
tions. It is usually possible to review the general service are arious
project site (which are themselves often a very limited num
signment of bus travelers to the various routes. In additi

subway transfers when sites are located some distanggyfro
ments should be reviewed to ensure that the pr e e
in the study area.

321.1.3. STANDARD METHOD FOR PEDESTRIAN ASS| TS, USING PROFESSI
The trip assignment for pedestrians basicall :
off. For the weekday AM and PM pe o] nd weekd
land uses) arrivals and departure%m‘x rsons to the j

station. Bus assign-
ysically be operated

trips from parking facilities, su rail statio
the site, and through the sideWalk, esosswalk, and cc eservoir areas that are evaluated as part of

the impact analyses. aypbe additional all-walk trips that need to be assigned through the
area as well. The mom | walking paths shdd be used.

For midday peak ips, it is more i gv at pedestrian trips focus on local eateries, shopping fa-
cilities, and oth il establishmendts.\(Fop this set of analyses, connectivity to parking lots and ga-

rages a sub tations % ps are far less pronounced. Therefore, a broader-brushed

assighment ofthese off-peak.p patterns may be made as part of the midday assessment.

321.1.4! STANDARD METHO ING ASSIGNMENTS USING PROFESSIONAL JUDGMENT
he tr assign s alsopd€termine the number of peak hour trips that are attracted to and de-
t from each of arking facilities within the study area. An hourly parking utilization analysis
fop these facilities based on observations, available data, and interviews with

shotld be cond
(L he parking ope o ensure that these peak hour trips to each parking facility would not exceed

98 percent'ef the number of spaces identified as available at that time of the day.

321.1.5NALTERINATE METHOD: USE OF MICRO-SIMULATION MODELS

arg roposed projects that would be located in a CBD-type area or in sensitive areas (i.e.,
% , parks, hospitals, etc.), a micro-simulation model may prove useful to assign traffic to the
vork if the project is expected to cause the re-routing of traffic across a broad study area. Before
undertaking a micro-simulation analysis, the lead agency should consult with DOT to determine
whether this analysis technique is appropriate for the project. Generally, any simulation models used
for CEQR analysis should follow these guidelines:

e The underlying O&D trip table should be consistent with a generally accepted model (NYMTC
BPM or an existing DOT-approved micro-simulation such as the Lower Manhattan model).
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e The operating conditions (lane widths, curb conditions, etc.) shown in the model should
match the real physical operating environment.

e The model should produce Measures of Effectiveness (MOEs) that are consistent with the
MOEs described elsewhere in this chapter (e.g. LOS and average vehicle delay).

e The process should follow recent Federal Highway Administration (FHWA) guidance for the
calibration and validation of simulation model. This ensures that model outputs do not un-
der- or over-estimate intersection volumes.

322. Determining Whether a Detailed Analysis is Necessary

Based upon the results of the screening analyses, the lead agency determines wh&i detailed traffic, tra
sit, pedestrian or parking analysis is required. Based upon the vehicle trip assi N i

er than 50 vehicle trips during the analysis peak hour may likely be screene A
would be needed for those intersections. However, it should be emphasized that proposed jects)affecting
icant impacts

congested intersections and/or lane groups have at times been fo ate sig
when the assigned trips are fewer than 50 vehicles in the peak hour. Therefore, the gency, in close con-
sultation with DOT, may identify congested intersections ( ati er tha trips in the peak

determination should
raffic analysis is war-

hour) to be included in the analysis based on safety and/or
occur at the time the TDF memo is being finalized b
ranted, a detailed parking analysis may likely be warrant

If, based upon the screening analysis, a proposed wwomd result in 5@,0or more bus passengers being as-
signed to a single bus line (in one direction), or 4f it would resultgf®an increase in passengers at a single sub-
way station or on a single subway line of 20 , a more de dibus or subway analysis would be war-
ranted. *

Based upon the Level 2 Screening As \, projecte ian volume increases of less than 200 pede-
strians per hour at any sidewalk, @or intersection cerper would not typically be considered a signifi-
cant impact and would not redulire ailed analysi?ecause that level of increase would not generally be
perceptible. However, detai lysis is necessary if the project results in pedestrian volume increases of
200 or more pedestrians p our at any sid , crosswalk, or intersection corner, or proposes to remove
or reduce capacity of a :3 trian eIemen& ple, reducing the width of a sidewalk).

DETAILED ANALYSISTMETHODS

The follog provides backg r;ation on technical areas that require a detailed analysis, guidance re-
gardipg the extept of the analy pproaches to conducting the analyses, and specific methodologies available
foru he détailed anal utilizes elements and methodologies that are necessary to identify the traffic, tran-
i y areas, to determine the project’s peak analysis hours and the required existing

e peak analysis hours, to prepare and summarize the data into acceptable formats
o-Action and With-Action conditions, and to represent the primary components of

ian, and parl

de :
data collection @
t flect existing, fut
the levels of se &alysis.

urveys and analyses may overlap in two or more of these technical areas so coordination and un-

e nature and extent of surveys to be conducted and technical assumptions to be made may be
een the various analyses. A discussion of factors to be considered in determining significant im-
pacts, the approach to identifying and evaluating appropriate improvement/mitigation measures, and approaches
to developing and evaluating alternatives that reduce or avoid impacts follows. It is important that facilities being
analyzed, the assessment methodologies, and technical assumptions be outlined and documented as much as
possible and get concurrence from the lead and other involved agencies. For some aspects of the analyses, it is
possible to be fairly specific about the methodologies to be used, such as the selected capacity analysis metho-
dology.
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The discussions on the various components of the transportation analyses are categorized by component and lo-
cated, respectively, on pages 16-18 to 16-32 for traffic, pages 16-32 to 16-42 for transit, pages 16-42 to 16-47 for
pedestrian, pages 16-47 to 16-48 for vehicular and pedestrian safety, and pages 16-48 to 16-50 for on- and off-
street parking.

331. STUDY AREA DEFINITION

The information requested above is critical for proceeding to the next step--determining the Study Area and
selection of analysis locations, including, but not limited to, streets, intersections, highway ramps, pedestri
and bicycle facilities, truck loading/unloading and parking facilities. The identification of locations and f&Cili-
ties to be studied and the extent of the coverage—e.g., one block, one-half mile, one mile, etc., fr
site—is a function of the proposed project, its geographical setting, its size and itsyscale. It couldfver
range from one block to an entire neighborhood or sub-area of the City. Definifig
siderable judgment. For certain projects, there may be a need to define a p
study area, with the primary area being the focus of intense analysis an

of a more targeted and less intense analysis. Specific guidance for de in
cations for each transportation element is discussed below in that as
332. DETERMINATION OF PEAK PERIODS

After the study areas are determined, the next step i
the type of project. Generally, the same peak period is u
is typically two to four hours. However, the actual lysi
peak period, such as a peak hour or peak 15 mifiutes,
transit, bus transit, and pedestrian). The “A

scribes the procedure for determining4the (@nalys
peak periods.

<

rter time period within the
nical area (traffic, parking, rail

For example, for residential land UQ weekday A M peak periods should suffice. For some
projects, an analysis of midda canditions should also be included if impacts during the midday period
could be significant. For mao s of retail, weekd& midday, weekday PM and Saturday and/or Sunday
midday peak periods shoulc onsidered. ypical weekday peak periods are 7:00 a.m. to 10:00 a.m.,
11:00 a.m. to 2:00 p. 4700 p.m. t @ The weekend peak period is dependent upon the pro-
posed project’s rips and ntroadway traffic volumes.

The standard week peak houtssi as defined in Table 16-1, are 8:00 a.m. to 9:00 a.m., 12:00 p.m.

to 1:00 p4fAHand 5:00 p.m. to

Otheptypes posed jects pping centers, parks, arenas, etc.) are more likely to require traffic ana-
lyses h mes of the and/or on weekends. A proposed sports arena or concert hall may also require
a phe-and ‘post-event @s r a weeknight event, a Friday night or Saturday night event, and a weekend

bon event. A so te facility may generate traffic during other off-peak periods—e.g., earlier in the
g and aftelioon than conventional peak commuter hours.

p.m. to 6:30 p.m. may overlap with background commuter travel peaks, and, when compared to the future
No-Action and future With-Action conditions, would create a significant adverse impact necessitating mitiga-
tion.
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340. DETAILED TRAFFIC ANALYSIS

For proposed projects requiring the preparation of a traffic analysis, the study areas to be analyzed, assessment
methodologies, and technical assumptions are outlined and documented as much as possible. Typically, such do-
cumentation outlines at least the following:

e  Study areas to be analyzed for potential traffic impacts. The study area(s) is based on the Level 2 (Project
Generated Vehicle Trip Assignment) Screening Assessment.

e  Availability and appropriateness of existing data, and the expected need (if any) to collect new data via
field surveys and counts. Existing traffic data should not be more than three years old assumin oper-
ational, geometric or land use changes have occurred since the time data was collected (See Se 73
for the sources of existing data). \

e The technical analysis methodologies to be used and key technical a@ons such rip ration
rates, modal splits, average vehicle occupancies—including a p@/ projection of the number of
t .

trips to be made by travel mode during the proposed project' el hours—an -cut trip as-
signment that helps to identify (preliminarily) potential significantiimpact locations.
e The data assembly effort and the subsequent analyses flect t ed

traffic, air quality, and noise analyses.
The text and tabular sections that follow provide the te uidelines fo
341. Traffic Study Area \
Definition of an appropriate traffic study area isfor the sing
one in which hard guidelines are most difficulto
potential impact locations with the und

a

-Stan
clude potential impact locations. The x C
ing the study area:

close coordination of

a traffic analysis.

t critical decision to be made, and the
element, it is important to cover key

ould be generated or diverted by the proposed project in its peak

e of the projected trip generation is one guide to be considered in defin-

ofithe study ar, is information is derived from the Travel Demand Factors
1 Screening Assessment.

memora red as part o\
e  What dre most logical tra@ for access to and from the site (i.e., its "traffic assignment")?
el 2'S

e How many new vehi
hours? Since the
ing the extensiv

These are traged on a to identify potential analysis locations along them. This infor-

ation is derived fro creening Assessment.

.w e the existing anI or potential problem locations (i.e., congestions, excessive delays, high

hicular and/or strian accident history, complex intersections, etc.) along these routes or next
to these rout uld be affected by traffic generated by the proposed project? It is useful to
review inform vailable from previous reports and databases regarding problem locations, and

it is ver portant to drive or walk the area during peak travel hours to make an informed determi-

Qea may be either contiguous or a set of non-contiguous intersections combined into a

The t
stud The traffic study area could extend from a minimum of one to two blocks from the site to as
much 3 e-half mile or more from the site. It is defined by the logical direct routes along which traffic

proceeds to and from the site, and typically includes major arterials and streets along the most direct routes
to the project site as well as significant alternate routes. Multi-legged intersections and other problem loca-
tions along these routes should generally be incorporated into the traffic study area. Consequently, the study
area need not have a particular shape--it could be rectangular, a long and narrow area extending along a ma-
jor route to the project site, etc.
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Although it is difficult to outline the number of analysis locations encompassed within the study area for a de-
tailed traffic analysis, in most cases it would range from a low of six to eight intersections or analysis locations
to a high of about 30 or more such locations. The six to eight analysis location guideline reflects analyses at
the four corners of a typical square block site plus additional analysis location(s) along approach route(s) to
the site. The 30 or more analysis location guideline reflects the potential to cover two or three avenues or
streets on each side of the site, as well. It should be noted that each project is different, and the appropriate
number of intersections to be selected for study should be based on the Level 2 Screening Assessment trip as-
sighments. A small-scale project that would generate a modest volume of peak hour trips in a congestion-fr
area could require even fewer than the six to eight analysis location guideline. Similarly, a major developmént
project in a congested section of the City could require significantly more than 30 analysis locations; "

projects" could encompass traffic study areas with 100 or more intersections. However, in the eve t

study area appears to be very large and encompass significantly more than 30 location ould
be exercised that some of the intermediate locations within the area—but irect route -
are not included unnecessarily. It is advisable to use a knowledgeable traffic ert to ensu e traffic

study area is appropriately defined.

The completion of the Travel Demand Factors memorandum (Le reening Assessment) and the Project
vi
C

Generated Trip Assignment (Level 2 Screening Assessme sound or defining the traffic
study area. It is also possible to "screen out" several analy ns at this the work effort, pro-
inary traffic assigniments are close to their

and/or safety) or congested, even though the a ips are an the established threshold. It is also
possible that once the preliminary trip assi e ave bee @ ed, the initially defined traffic study
area may need to be enlarged to encor@gﬁh intersectiens: s typically the case when several inter-

sections at the outer edges of the stu % ificantly impacted. However, the study area
Y aR .

should only be expanded in consultation with'lead agenc
In addition to the above oper% guidelines, the traffic study area should also consider intersections

or locations that may be pr ic from the safety Viewpoint. High-crash locations, if any, should be identi-
fied in consultation with DOT, and/the traffic s rea should include these intersections. A high crash loca-
tion is one where ther or more tetali¢rashes (reportable and non-reportable) or five or more pede-

strian/bicycles i in any consecu months of the most recent 3-year period for which data is
e Section 3 ”%nent of Vehicular and Pedestrian Safety Impacts”).
S
en ed, the analysis of existing conditions becomes the building block upon

argybased. The objective of the existing condition analysis is to determine existing

vided below require coordination with the assessments of other transportation compo-
surveys to be conducted would overlap two or more of these technical areas. This way, if differ-
ent individ@als are responsible for traffic, transit, and pedestrian analyses, they should each be involved in
understanding the nature and extent of surveys to be conducted and technical assumptions to be made so
that there are no internal conflicts within the different analyses.

The analysis of existing traffic conditions entails three key steps: (a) the assembly and/or collection of traffic,
pedestrian and bicycle volume, and speed-and-delay data, physical inventory, official signal timing, etc.
needed for the analyses; (b) the determination of volume-to-capacity ratios, average vehicle delays, and level
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of service at the traffic analysis locations within the study area; and (c) consideration of the traffic accident
history in the study area.

342.1. Determination of the Peak Hour for Analysis Purposes
The first step in the analysis of existing conditions is the determination of the peak travel hours to be
analyzed. For most proposed projects, the peak analysis hours are the same as the peak travel hours
already occurring on study area streets, i.e., the specific one hour within the morning home-to-work
and the late afternoon/early evening return trip rush hour.

The traffic analysis considers the peak activity hours for the proposed project, the peak hoursfor

background traffic already existing in the study area, and which combinatiens of the two may

ate significant impacts. It might be the busiest hours of the proposed pro%aerimposed n li

moderate, or heavy traffic hours that already exist. It might be more teractivity ft

proposed project superimposed on the heaviest existing traffic hou might e-

termine prevailing peak hours in the study area, the source of exi@fﬁc volumes er be
e nts orfew countsobtained

available through 24-hour Automatic Traffic Recorder (ATR)

from installed ATR machines.

One means of quantitatively making this determina
by-hour traffic volumes at a set of representatiye i

around the area, side by side with hour-by-hou ions of the edftrip generation of the
project. A comparison of the two sets of v% Id indicat travel hours are likely to
r

be the busiest in the future; and b) at whi s would the influénce, or impact, of the proposed
project's trip-making levels likely be the . From

hours—and thus the peak traffic ho o nalyzed
projects in the study area, it is r% ended tha
agency and DOT should be con &t ere are

i to analyze is obV|I because the peak hour of the project's trip
the existing pe} hour. In other cases, the two peak hours may be
per to use the existing peak hour and later, during the impact analysis
eak trip ge n of the proposed project onto the peak existing condi-

stage, to superim
tion. In yet he@ where the t re not coincidental (or nearly coincidental), a screening
analysis ji de determine y¥hi the two peaks (the existing peak or the proposed project's
peak) would reflect the wosst,i ndition, or whether both hours require detailed study.

342.2. Assembly and Collection o % olumes, Street Network Characteristics, and Speed and Delay Data

NF AILABLE DAT;
Once the peak @le ours have been determined, the next step in the existing traffic condition

mparison, potential significant impact
dentified. Should there be multiple
k analysis hours be used. The lead
rojects in the study area.

In some cases, the pe
generation would coinci
very close, and it ma

nalysis is to de volume of traffic operating within the study area, and to create traffic volume

maps to belused in analyzing roadway and intersection capacities and levels of service. In starting this

elpful to review DOT traffic volume data, particularly available ATR machine counts

ea [(perhaps the count data used to determine the peak analysis hours), as well as intersec-

n counts and vehicle classification counts (i.e., a breakdown of the total volume by auto,
ruck, bus, etc.).

A second source of data that may be reviewed very early in the analysis effort are completed CEQR
documents—EISs, EASs, or other traffic impact studies conducted for projects in the study area that
are available for public review through the Mayor’s Office of Environmental Coordination (MOEC).

The most important criteria to be used in considering whether available traffic volume data may be
used concerns the age of the volume data and the nature of changes, if any, in the street network,
adjacent land uses, or traffic patterns, as discussed below:
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e In most parts of the City, volume data that are more than three years old are generally inap-
propriate for use in traffic studies. It is only in unusual cases where such data might be usa-
ble, such as data for a section of the City that has undergone very little change in land use
and/or activity levels since the data were collected. Consultation with the lead agency and
DOT is recommended prior to using any such data. The key factor is whether available data
are reasonably representative of existing conditions. It is also important that the data were
collected at an appropriate time of year, for a typical mid-week day, and within a full peak
hour (as opposed to spot counts). The older the data are, the more necessary it should be
that they comply fully with the parameters that follow below under "New Data Collectio
Volume data available for a previous year may need to be adjusted to reflect condition
the "existing" year of the study.

e Available data less than three years old are generally appropfia
there have not been substantive changes in adjacent or nearb
and operations, that would affect traffic volumes within t u
jor development project has been built within a few bldck
and generates a significant amount of traffic duri
are likely needed. If a nearby street has beenfco
operation or has been closed, or if a new hig
lumes or patterns in the study area, ne
conditions in the study area at the time thélavailable tr
be researched. If the available trafficuolumes were collec

at a time when traffic patterns
iaduct was closed or partially

were atypical—for example, at a nanea idge o

closed for reconstruction—either raffic co @ likely needed or the data collected

needs to be adjusted to % fI@ical conditie be helpful to consult with DOT re-

garding the adjustmen N’ olume d& ese examples are not intended to be all-
at if condition e time of analysis are materially different

inclusive, but should indic
ilable volume data*Were collected, new counts are likely needed.

from those at the
Furthermore, ra counts are Iikw needed if new truck routes, Select Bus Service and
bicycle Ianes@ e been ad or removed from the network since the collection of this

data.

ine’ whether r than three years are acceptable for use, the evaluation

d use or traffic activity picture of the study area has changed

] ion. It is much more likely that older data will not be acceptable

% s influencing traffic patterns or volumes are more likely to have oc-

red ovef.this longer time frame. Therefore, such older data may be considered in only a

\ limited nu of sections of the City. And, even if accepted, it may be necessary to adjust
these d@g wth that occurred over this period.

NEWDATA%CTION
If the deGisionyis made to collect new traffic volume data, several guidelines are presented below to
elp ure that appropriate, representative traffic data are collected. The traffic data collection task
2 e most important steps in the traffic analysis process because it is of paramount impor-
' at existing conditions be accurately portrayed. It usually takes a week or more to define the
scope of the traffic count program, organize it properly (including setting up the field data sheets),
and plan for any potential contingencies. This is one step of the overall impact analysis process in
which major errors that are not caught in time may cause nearly all subsequent work to be redone.

Field survey crews should be adequately trained prior to conducting the counts, and monitored dur-
ing the counting effort to ensure a high quality data collection effort.

over the'time p
simply because
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e Traffic counts should reflect typical conditions at the locations being analyzed. Traffic counts
taken during periods of the year within which traffic volumes or patterns are unusually low or
high do not provide representative traffic data. Time periods in which traffic counts should
not be taken include the weekend before Thanksgiving through mid-January and the last
week of June through mid-September (coinciding with Department of Education (DOE) sum-
mer vacation). For instance, a proposed office project should not have its traffic counts con-
ducted during the summer months when many people tend to take vacation time from work
and when traffic volumes are typically lower than during the remainder of the year. Excep-
tions to this guideline may be considered if the peak trip generation of a proposed proj
coincides with one of these periods. For example, a proposed water park, marina,
amusement park should have its traffic counts taken during the summer months wheh traffi
patterns are likely to be representative of future background co r a develo ti
a recreational area such as Coney Island or the Rockaway’s analyzed u -
mer conditions. It should be noted that this seasonal analysis precludes the d fona typi-
cal period analysis.

Although it is possible to adjust field-collected traf% ounts for seasdhal Variation, it is noted

here that such adjustments are not necessaryif t c count n fact been collected
on typical days within a typical period of the at land ally is preferable to
rely on typical day counts rather than on

e Weekday traffic counts should generally not Be taken on or Friday, since there is a
tendency for volumes to be dif% those days than more typical weekdays, i.e.,
|

Tuesdays, Wednesdays, or Thurs raffic co puld neither be taken on any holiday
or higher n'typical days, nor on the day before

where traffic may historicallyfbe
or day after that holiday eople t 2 extra day off or leave work early on
those days. National beuch as M @
e
s

Day, Labor Day, Independence Day, etc., are
included on this list, a hers that are signifi€antly observed in New York, such as Martin

Luther King, Jr. a h Hashanah (Jewish New Year). Some judgment should be exer-
cised for holi t are not consideréd major. Traffic counts also should not be conducted
during periods when extensiv truction work or bad weather significantly alters traffic

3 easonabl& ts to the count data may be made.

collécted during special events, such as street fairs that impact
edestrianse i traffic in the study area. It may be helpful to consult with DOT
to confirm any ed upcoming street closures due to special events.

nual tr should also not be conducted on days when inclement weather influ-

\ ences peo driving patterns. For example, traffic counts on snow days or on days for
which s een predicted (even if it does not materialize) should be avoided. Rainy day

counts also be avoided, but if the counts are already under way once it has begun
r%'fhe volumes collected may be generally considered acceptable since the weather has
p not influenced a significant number of people to drive or not to drive. However, if
e/counts are collected for air quality analysis, care should be exercised as speed data col-
lected under wet roadway surface conditions may not be useful since drivers exercise caution

and tend to drive at lower speeds.

e Weekday traffic counts should be conducted over a sufficient number of days to be consi-
dered representative of a typical day. Historically, weekday traffic counts have generally
been taken over three mid-week days to ensure that a representative day is reflected in the
traffic volume analyses, and so that any abnormality in a given day's worth of counts may be
identified and adjusted (or discarded). For example, three mid-week days of counts may be
taken in one of two ways: a) three days of manual counts that are subsequently averaged to
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reflect a typical day; or b) one day of manual counts collected concurrently with a nine-day
24-hour Automatic Traffic Recorder (ATR) machine count (to collect two weekends of data
where necessary), from which adjustments to the one-day manual count may be made. In
the latter example, it is advisable to collect validation manual counts at one or more control
intersections (but no more than 20 percent of the intersections in the study area) on a
second day. ATRs should be placed at sufficient number of locations covering all major street
approaches as well as representative minor street approaches. Generally, ATRs should be
placed on approach leg(s) of an intersection rather than the departure leg(s).

Before adjusting one day of manual counts to reflect several days of ATR counts, the entire
body of data collected should be reviewed to make sure that the as no "event"

at the time the counts were taken that would significantly alter &uracy of thé ¢

Such events could include the malfunctioning of the ATR mach period ofitime, v
dalism to the ATR machine, a street opening for utility repairstha uld narrew thethumber
of lanes available and therefore limit the volume of traffic that sed through'the a, etc.
This need not be a lengthy review providing that the,proper agenciesdnd/or news services
have been contacted to determine that nothing

curate and misleading results and shoul

e Weekend traffic counts should be
reasonably representative of a typi
counts could be sufficient if the
period including two fullgve en

gle day to be considered

one weekend day of manual
ducted over a nine-consecutive day
oposed projects with activities that
d for which a particular peak hour is

extend at generally equal ;
not easily discernible, ual count @ ould extend over all hours that could po-
tentially comprise the peak Rour for the studyyaréa and/or the proposed project.

e Manual traffic
lume of throdgh

riod, fro e peak hour ived. Manual counts should not be counted for a shorter
peritd and then factare ard to reflect the peak hour worth of data. The counts

geneérally be takm inimum of two full hours per peak period, overlapping the
projec

en at study a¢ locations for the purposes of determining the vo-
urning traffic should be conducted over the course of the full peak pe-

peak h st 30 minutes on each side of the peak (i.e., 7:30 a.m. to 9:30

.m. for a proje€ted 8:00 a.m. to 9:00 a.m. peak hour), to ensure capturing any peaking that

Id occurgat thelbeginning or end of the peak hour. The additional 30 minutes of data on
\ ither side offthe peak allow confirmation that the peak hour has been covered.

Manual@S unts taken at study area locations for the purpose of identifying the mix of

a
C

vehicles , taxis, buses, trucks, bicycle etc.)—also referred to as "vehicle classification
c%—may be taken for less than the two hours discussed above because vehicle mixes at
a‘givendlocation are usually not subject to wide fluctuations over the peak hour. Usually, ve-

icle*classification counts should be conducted for each movement per approach for a mini-
mum of one hour in 15-minute intervals.

If an air quality or noise analysis is required, more detailed vehicle classification counts would
be necessary. See Chapter 17, “Air Quality,” and Chapter 19, “Noise,” for more details on the
required classifications. The New York City Department of Environmental Protection (DEP)
should also be consulted. It should be noted that the peak hours of noise analysis may not
coincide with the peak hours of traffic.

e Vehicle occupancy needs to be determined for transit-related projects (for example, Select
Bus Service) which may include person-delay by approach to demonstrate project benefits
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(see Subsection 331.3 for person-delay). For some locations this information may already be
available (such as for Midtown Manhattan from the NYMTC Hub-Bound report).

o All traffic data collected for the preparation of a CEQR traffic analysis should be provided, in
tabulated form, to the lead agency and DOT. Volumes collected by Automatic Traffic Record-
er (ATR) devices should be delivered per the certified NYSDOT format, with station numbers
and GPS coordinates to identify the count location.

PREPARATION OF PEAK HOUR TRAFFIC VOLUME MAPS
Once all of the traffic volume data have been assembled and/or collected, the next step is to prepafe
traffic volume maps for each of the peak hours for which the proposed project is evaluated.

scribed previously, the preliminary choice of peak periods (from which the hours are dérive
generally made at the very outset of the project when study areas are d@
ia

Once the data collection effort is complete, the analysis returns to
peak hours to be analyzed, reviews the data collected, and the r
analyzed. For traffic, these peak hours are usually identified te'the“hearest 15
to 8:15 a.m. rather than simply 7:00 a.m. to 8:00 a.m. ThemiRall of the peak hour
on a map of the study area, including all through a @ 3
present a total picture of traffic volumes throug j

then be "balanced" so that volumes at adjacent
example, if the northbound through volu on Si

vph and there are 200 vehicles turning o ixth Avenue from
bound volume on Sixth Avenue at 44th S
parking garage entrances or other pl f hicles to

garages/lots, etc., should be identified
are known as “sinks” and “sources.”

44th Streets. Midblock activitie§ as drivewa
and factored into the traffic vo %ps. These

These balanced traffic volume“tmaps are key inputs Eetermining volume-to-capacity (v/c) ratios,
average vehicle delays, leveels of service (Lo?for the study intersections.

STREET GEOMETRY AND PHYSICAL INVENTORY
As part of the ta asse a Jeollection effort, information on the street network is
needed. s pr a descripti the area's traffic network "looks like" and how it is sized

to accommodate traffic flow. ecomes an additional set of inputs to the determination of
street capacity and traffi€ lev rvice. Data to be collected varies depending on the capacity
analysis methodology uség ,

enerally includes the following:
o e lane widths, number of travel lanes, designated truck routes and direction of each street
in the s and along the major routes into the study area. For added clarity, the direc-

tion of (s should be presented graphically, while street width information may be pre-
S din er graphic, tabular, or text format, whichever is clearer. It is preferable that this
i ation be presented graphically and should be legible and neatly prepared.

o he location of traffic control devices, such as traffic signals, stop signs, yield signs, turn pro-
itions, etc., should be illustrated graphically. For signalized intersections, signal cycle
length, phasing, and timing are needed to conduct capacity analyses. Official signal timing
data should be obtained from DOT and field-checked; consultation with DOT is advisable
should there be discrepancies between the two sets of timings.

e Restricted lanes, such as part time bus lanes or bicycle lanes.

e General on-street parking regulations as well as parking maneuvers in the area and on the
blocks leading to and away from the intersections being analyzed (more detailed parking in-
ventories are needed for the parking analyses and are outlined later). The presence of bus
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stops and fire hydrants is accounted for in the traffic and parking capacity analyses. It is pre-
ferable that this information is presented graphically, although it is also acceptable in tabular
format or in text within the analysis documentation.

e General pavement or alignment conditions along the major roadways in the area that affect
traffic flow, e.g., poor pavement conditions, difficult vertical or horizontal geometries that af-
fect traffic flow, or other like conditions should be noted.

TRAVEL TIME AND DELAY RUNS
Travel time and delay runs are generally collected for use in the mobile source air quality analysés,

and should be collected concurrently with the traffic count program. In particular, the running ti
of the traffic, stopped delay at intersections, vehicle classifications, roadNometrics, and si
e

timing data is required (see Chapter 17, “Air Quality”). These data are %

relate travel time to traffic volumes and calculated vehicle delays fordair
there is no need for travel time data for air quality purposes, ther@,is |
i r

ducted more efficiently.

Travel time and delay runs are generally best co ja the "floati

survey car seeks to travel at the speed of pical in the tr

pass the test vehicle. A driver and data rec&re dispatched in r and travel a route (or routes)
through each of the air quality analysis git ecording ime and delay information for each

approach to each site.

For the purposes of the fieldwork‘,xj able ta
that the elapsed time may b as well a tion, extent, and type of delays. By com-
paring the elapsed time i go from point t to the distance between the two points, ac-
tual travel speeds may ifled. As noted above, the travel time and delay runs should progress
at the same time as t raffic counts, i.e., over'the same time period and number of days. A total of
at least six to ni r link for e alysis hour are generally necessary to replicate typical
conditions. At t@t may be necgss dispatch more than one team to complete the required
a

number ns required air quality analysis sites.

a noting the points along the route so

ue, other proven and generally accepted technologies, such as
onic toll collection readers and GPS, may also be considered. It is ad-
agency, DOT and DEP before employing such techniques.

In addition to floating

thosebased on the use

visable togonsult with th
%sis of Roadwity and Level of Service
fter the prepara of balanced traffic volume maps, the determination of the capacity and levels
of servic S) of*the study area's roadways and intersections is the next critical step in the overall
traffic a .. The key to evaluating urban area traffic conditions is the analysis of its intersections,
since @acity of an urban street is typically controlled by the capacity at its intersections with
. s. At times, the linkages between a highway and the study area street network may also
ritical role in the analysis. In general, the capacity of an intersection—i.e., the maximum
mber of vehicles that can pass through it—depends on several factors and may be evaluated by
one of several available methodologies. Use of one of these methodologies produces the capacity
for each lane group and is compared with the volume of that lane group and its operating conditions.
The resulted Measures of Effectiveness (MOEs) are expressed in terms of volume-to-capacity (v/c) ra-
tio, average control delay and LOS.
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In addition to the above performance measures, for certain projects, calculations of person-delay
should be performed when determining more efficient use of street space among competing users
(such as autos, buses, bicycles, or pedestrians). Projects that require calculation of person-delay are:

e The proposed project, or its mitigations, increase surface transit capacity, e.g. a Bus Rapid
Transit (BRT) project, by dedicating one or more traffic lanes on a roadway for the exclusive
use of buses for some part of the day; or

e The proposed project, or its mitigations, decrease surface transit capacity through the com-
plete or partial removal of an existing bus lane.

For example, if a Select Bus Service (SBS) is proposed on Second Avenue, afd one of the available t
vel lanes is converted to “Bus Only” lane, then person-delay should be cal d to demonstrat
project benefits in addition to the vehicle-based delay that may show% effects vehicul

traffic operation.
The lead agency should consult DOT to review the person-delayealculations. WW es that

surface transit operations would be enhanced, or not impa , byythe pro d project or its im-
provement/mitigation measures. %

HIGHWAY CAPACITY MANUAL METHODOLOGY

The Highway Capacity Manual (HCM), develope ansporta ch Board (TRB), con-
tains procedures for analyzing signalized and unsignalized inter i d is considered an appro-

priate analysis tool for use in New York City. he HCM is continua
mended the lead agency contact DOT to @sc

for use.
O
SIGNALIZED INTERSECTIONS \
According to the HCM, the caﬁ signalized ections are based on three sets of inputs: 1)

being updated and it is recom-
approved version of the HCS

geometric conditions, incl e number of lanes, ength of storage bays for turns, the type of

area the analysis locations,aresituated in (e.g., gentral business district and others), the existence of

parking or bus stop t the curb, etc.; 2) traffic conditions, including volumes by movement,

vehicle classificati g maneuv nature of vehicular platooning in arrivals at the inter-

section, pe str@flicts, etc.; ak alization conditions, including signal cycle length, timing
n

d tuation capabilities by either vehicles or pedestrians.

xistence

ese andthenin , the HCM model then calculates the ratio of the volume on the
% c ratios), average vehicle delays, and level of service (LOS), where
OS is ned in t€rms of4thé average control delay per vehicle for lane groups, intersection ap-
s and the i section as a whole. According to the HCM, the conditions that the driver is
likely to encountér @ h LOS for signalized intersections are as follows (the definitions of LOS are

included in the A % dix):
o describes traffic operations with very low delay. This occurs when signal progression is
e ly favorable and most vehicles arrive during the green phase. Most vehicles do not

at all.

LOS B describes operations with low but increased delay. This generally occurs with good
progression and/or short cycle lengths. Again, most vehicles do not stop at the intersection.

LOS C describes operations with moderate delay. These higher delays may result from fair
progression and/or longer cycle lengths. The number of vehicles stopping is significant at this
level, although many still pass through the intersection without stopping.

LOS D describes operations with heavy delay. At LOS D, the influence of congestion becomes
more noticeable. Longer delays may result from some combination of unfavorable progres-
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sion, long cycle lengths, or high v/c ratios. Many vehicles stop, and the proportion of vehicles
not stopping declines substantially.

e LOS E describes very heavy delay. These high delay values generally indicate poor progres-
sion, long cycle lengths, and high v/c ratios near capacity.

e LOS F typically describes ever increasing delays as queues begin to form. This is considered
to be unacceptable to most drivers. This condition often occurs with oversaturation, i.e.,
when arrival flow rates exceed the capacity of the intersection. It may also occur at high v/c
ratios with cycle failures. Poor progression and long cycle lengths may also be contributin
such delays.

the HCM and its Highway Capacity Software (HCS). It should be noted t M prov

The procedures to be used in conducting the capacity analyses are contai and fully desgrib
2

alternative means of obtaining selected inputs to the capacity ana iled field in on
and default values. The detailed field verified information of in 3 as lane wi hour
factor, arrival type, number of parking maneuvers, number of c ng pe rians and bicycles,
etc., are used for operational level analyses. The use of % t" values sgeci in the HCM are
permitted only for planning level analysis for which ghe %ield suryeystgannotibe obtained. It
should also be noted that any changes to the HCS est e justmen ay not be accepta-

stream by vehicles crossing through or tu
or "Yield" signs are used to assign the rig
the other street(s). This forces dr he cont ¢ (usually the "minor" street approach
to the intersection) to use jud en selecting,g
may enter and turn into thg,i section, or cross entike
traffic also has to yield toype rians in that apy)ach.

UNSIGNALIZED INTERSECTIONS
Capacity analyses for unsignalized inters@ re based._o of "gaps" in a major traffic

y through the intersection. The minor street

The capacity analysis method used for nalized intersections under the HCM generally assumes
i e @or street flows. Left turns from the major street are as-
i oming major street flow. Minor street traffic is obvious-

pedestrian movements.

e gaps in the major street traffic flows, the HCM recognizes that

major str lows, for a two-way street). This is important to understand because it reflects the fre-
quentca@ hortages for vehicles seeking to make left turns from a minor street onto a major

@ input data required to analyze unsignalized intersections include geometric factors and vo-

. Geometric factors include the number and use of lanes, channelization, percent grades, curb
radii and approach angles, sight distances, and pedestrian flows. The capacity computations result in
a determination of volume-to-capacity ratio and delays and LOS. The LOS table containing all of the
definitions is included in the Appendix.

Any highway or highway ramp/local street merge or weave conditions should also utilize HCM proce-
dures. All methodologies, data needs, and procedural steps are detailed in full in the HCM. The in-
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tersections of highway ramps with adjacent service roads and streets, however, would follow the
procedures outlined above for signalized and unsignalized intersections.

OTHER ANALYSIS METHODOLOGIES

Other software (i.e., TRAFFIX) or simulation models (i.e., CORSIM) may be employed for use in the
particular study area only if they may be proven appropriate and are compatible with air quality
models. However, it should be emphasized that the concurrence of the lead agency, in consultation
with DOT, regarding the use of such models is required before they are employed. The lead agency
must certify that any alternative analysis method (including micro-simulation) meets the followi

criteria:
e Provides the same performance measures as the HCM outputs desc d above (i.e.,
service, delays, etc.); and
e Demonstrates consistency with the traffic engineering princi theorie$,of traffic flow
as described the HCM.

342.4. Overview of Level of Service Determinations
The definitions of the various levels of service and
groups of a study intersection operate at LOS A, B, C,
According to generally accepted practice in Ne
conditions; LOS up to mid-D reflects the exi

narily defined for each lane groyp,
viewed and compared to conditio

able from other sources such 'xs s. Please note that the existing condition
v/c ratio of a lane group sh ot . Itis often possible that the computed v/c
ratios, delays or LOS do a ely reflect fiy conditions.

It is possible that cor@ ccurring at.an upstream intersection does not allow traffic to proceed
to the next inter jon.ip a normal To illustrate, if there is construction activity that nar-
rows sout ur% Avenue at % t to only two lanes as opposed to its normal five or six
lanes, o ma ume of tr ss through the 45th Street intersection, which then accele-
rates as it passes through i ifth Avenue at 43rd Street. Without observing this in the field
a derstanding this , an erroneously low volume could be used at 43rd Street that
Id/lead to a determinz at the intersection is operating at a clearly acceptable level of ser-
i e, n under n al conditions at 45th Street, the intersection at 43rd Street would not operate
th

may createLOS conditions that are worse than those projected via the capacity analysis methodology
are many such potential field conditions that should be understood and considered
he development of traffic volume maps, conduct of capacity analyses, and determination of
section’s typical LOS. All available information should be weighed before finally determining
service and defining which intersections operate in a problematic manner. The lead agency
d consult with DOT with regard to LOS calibration if the v/c ratio for a lane-group is greater than
1.05 under the existing condition.

tis also ;i055|bl he occurrence of double-parking activities or truck loading/unloading activities

343. Future No-Action Condition

The future No-Action condition accounts for general background traffic growth within or through the study
area, plus trip making expected to be generated by anticipated projects that are also likely to be in place by
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the proposed project's build year. Background growth rates and the methodologies used in accounting for
trips from expected development projects are presented below.

343.1. Annual Background Growth Rates
The development of the annual background growth rates follows the general trends in traffic and
growth prevalent through various sections of the City over a number of years. It reflects the general
long-term trend rather than quick deviations from the general trend. Several sources of information
are generally used to develop this projection, including bridge and tunnel volume counts that are col-
lected and monitored by DOT, as well as general development trends throughout the City. Such i
formation, and land use and population data, is available from DCP.

For transportation analyses purposes, the following compounded annuaNground gro I
are recommended:

Table 16-4

Annual Background Growth Rates
Section of the City Lto3 Yeﬁn &

Manhattan

Bronx

Downtown Brooklyn

Other Brooklyn

Long Island City

Other Queen
St. Geor,
Islan
taten Island
It is recommen these fagtor determining a suitable growth rate. For example, if a
is ed in St. G , Staten Island with a base year of 2010 and a build year of

unded annual b

nd growth rate of 0.5 percent is applied until 2015 and a 0.25
ate is used thereafter.

that the above growthyrates reflect peak travel hour expectations rather than daily figures. In some

areas, daily traff owth may in fact be significantly greater or less than the rates above, while peak

our gro is constfained by the presence of traffic capacity bottlenecks during the peak periods. It
should a noted that these are recommended rates; other rates may be researched, calculated,
and uged e are data to substantiate them (documentation of the assumptions and/or data used

e calculations are required). For example, the use of a micro-simulation model based on
2-year subarea trip table from the NYMTC Best Practice Model (BPM) would be acceptable be-
the model itself contains accepted assumptions about population and employment growth
that are consistent with regional efforts to comply with the Clean Air Act.

The use of other rates may be appropriate for proposed No-Action projects with peak travel hours at
non-peak times, such as a concert hall or amusement park that is to be active on weekends and/or
during summer months.
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For projects with horizon years beyond a 10-year period, the lead agency, in consultation with DOT
and DCP, should determine the applicability of the annual background growth rate percentages de-
scribed above.

343.2. No-Action Development Project Trip Making
In addition to the compounded annual background growth rate that is applied evenly throughout the
study area (i.e., at all intersections for the traffic analysis), the analysis also accounts for trips to and
from major development projects that are not assumed to be part of an area's general annual
growth. Here, too, the determination of whether a proposed No-Action project should be consider
part of the general background or superimposed on top of the general background growth calls*fer
considerable judgment. At a minimum, it is advisable to consult with D&MOEC for a No

Action project listing.
Another means of determining whether or not proposed No-Actio ent prgjects

n dev e
appropriately considered as part of the background is to calculatte amount o r trip
making expected from all of the projects and then calculate eréentage intrease in traffic this
constitutes within the study area. If the calculated percentage'is,less than th mmended growth

rates enumerated in Table 16-4, it may generally he elopments fall

There are several ways to determine the amoun
The best way is to use the trip projectionsfgited in
analysis exists. If such trip projections are
al split and trip assignment described eafli
mining No-Action trip making en'gails

a No-Action project.
pact analysis, if such an

If it is necessary to conduct inde ip ma
cedures cited for the future tion analysis
Action development proje
it is possible to use a co

ing of No-Action projects, the same pro-
% sed. However, if there are numerous No-
future With-Action iy generation methodologies are followed but
method of assi?ing the traffic trips to the street network. However,
consultation with D ing use of the condensed methodology is recommended. The analysis

may determine t lume of ne icle trips expected, compare that volume with the exist-
ing volumet a entative "C(&v around the study area, determine the percentage in-

crease fi he rips, and that percentage to all intersections and roadway links to
be analyzed. Thi used for assigning parking trips.

343.3.

tables provide a

ons of how cone¢
conditio K
i es nt accounts for any programmed street or highway changes that could affect traffic

s of service, such as any mitigation measures that are incorporated in the approvals for a

iption of future No-Action conditions and include text and tabular compari-
are expected to change from the existing condition to the future No-Action

(%]

m the widening of a particular street in the study area by the proposed project's build year,
changes to intersection capacity and the resulting levels of service would be included as part of the
No-Action analysis. Other examples may include street direction changes, signal timing, bicycle lanes,
pedestrian improvements, street closures, and possibly even major changes outside of the study area
(such as a permanent viaduct closure) that would affect travel within the study area. These should
be confirmed with DOT.
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The objective of the analysis is to determine projected future With-Action conditions with the proposed

project in place and fully operational. These future With-Action conditions are then com
No-Action conditions to determine whether or not the proposed project would have a
the study area's traffic facilities, therefore requiring mitigation.

pared with the future
significant impact on

The assessment of projected future With-Action conditions consists of a series of analytical steps derived di-
rectly from the Level 1 (Travel Demand Factors) and the Level 2 (Project Generated Vehicle Trip Assignment)

Screening Assessments—trip generation, modal split, and trip assignments, discussed in
311 through 321 of this chapter.

on the future No-Action traffic volumes, as a representation of the projec

Once these steps have been completed, a capacity and level of service (LOS) anal&scribed belgw, i
ducted. This analysis evaluates conditions within the study area with projec% d trips posed

e With-,

detail in Subsectighs

lumes. After the LOS analysis is complete, a determination of significantdmpacts—based on rison of
future With-Action conditions with future No-Action conditions and h oIds&cepta —may be
made.

thodologies outlined previously. It is important t
there are no unexplainable increases or decréases in

Capacity and level of service (LOS) analysés en co
With-Action traffic conditions. The mC e

with certain special consideratiofs

Within the traffic analyses, th ssignment
creases in the percentage of turns at specific interse
relevant capacity anal in ctors. Should, there be a shortage of parking

may, for example, res

available parking.

@ using the same me-
aps be balanced, and that

block to the next.

as part of the assessment of future
the same as described previously,

ult in significant in-

s, and may be appropriate to re-compute

spaces in the area,

some project-generab ic may need to be@ssumed to re-circulate through the area in search of

@oposed pro@es may be proposed for specific streets that produce

cities, whi also be checked. For example, should a street closure or
hange b proposed project, the future With-Action traffic should be di-

% ccordingly.
The fu With-Agtion an culminate with the preparation of balanced traffic volume maps and
I of capacit d LOS analyses (including v/c ratios and average control delays per vehicle for

ach’ lane grou rsection approach and overall intersection) for traffic conditions. The future
ith-Action ana so includes occupancy findings for parking facilities. Findings are presented in

the determination of significant impacts. The LOS comparison tables (for all scena-

% a clear ta r format that facilitates the subsequent comparison of No-Action and With-Action con-

analysis hours) should be included in the traffic and parking section of the report, not in

350. DETAILED TRANSIT ANALYSIS

For proposed projects requiring the preparation of a transit analysis, the study areas to be analyzed, assess-

ment methodologies, and technical assumptions are outlined and documented as much as possible. Typically,
such documentation outlines at least the following:

Study areas to be analyzed for potential transit impacts. The study area(s) is based on the Level 2
Screening Assessment.
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e Availability and appropriateness of existing data, and the expected need (if any) to collect new data
via field surveys and counts. Existing transit data should not be more than two years old assuming
that there has been no major change to the bus route/station/subway line.

e The technical analysis methodologies to be used and key technical assumptions, including a prelimi-
nary projection of the number of trips to be made by transit during the proposed project's peak tra-
vel hours and a first-cut trip assignment that helps to identify (preliminarily) potential significant im-
pact locations.

The text and tabular sections that follow provide the technical guidelines for conducting a transit analysis.

351. Subway/Rail and Bus Transit Study Areas \

351.1. Subway/Rail Transit Study Area @
For the analysis of subway and rail facilities, the study area relates mo ecific li and'stations
proximate to the site than to a physical area or intersections. F losest sta-
tion to the proposed project site would be studied for each ling se i rovided that station
is within 0.5 mile of the project site or more than 200 pea
the project at any particular station. Should a pro
different stations along the same line, both stations

subway riders would travel to the site should b ined, i dentify which of the
two stations could potentially be significantlyaffect i ject is sited in the vicinity

of 42nd Street and Ninth Avenue in Manhattam,it would be serve ithin 0.5 mile) by 42nd Street —
Port Authority Bus Terminal station of E lines Square-42nd Street station of the
1/2/3/7 and N/Q/R/S lines, and 42n e ryant Par @ of the B/D/F/M lines, all three sta-
tions would be included in the%. il@t study 2 and_should be analyzed. Alternatively, if a
project built in eastern Queens ide Avenué) d'besult in more than 200 people transferring
from buses to the 179th Stre@ion, that statio ould be included in the transit analysis, even

though the station is f .5 mile from the project.

The subway station lysis, should encompa{sall station circulation and fare control elements,
whether in the free-zene or paid-zone would have an increase in ridership resulting from the
project, su as@ected stairs, , elevators, fare arrays, platforms and passageways. A
i ually cond projects such as the design of a new stations or a large sta-

en @ducted for existing stations. However, there are instances

3 % tion is appropriate, and the lead agency, in consultation with

propriateness of a platform analysis. Elevators should be analyzed on-
¢éss to the subway (for example, the 181 Street—St. Nicholas Avenue sta-
i . The area could also include an assessment of the line-haul capacities of the spe-

cific subway Iinn those stations, since the subway cars may exceed NYCT loading guidelines.
or generic projee at affect several neighborhoods, it may be necessary to analyze the cumulative
impacts &roject at key locations within the line-haul analyses or at major passenger transfer lo-

catio

ail lines, such as the Long Island Rail Road or Metro-North Commuter Railroad, could also
b subjects of such analyses, depending on a proposed project's modal split and ori-
gififdestination characteristics. For example, should the proposed project site be located within 0.5
mile of the LIRR station in Flushing, the key station elements and line-haul capacity may need to be
addressed.

351.2. Bus Transit Study Area
The definition of the appropriate study area for bus services follows the same principles outlined
above. First, a review of available bus route maps and field observations of the project site is con-
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ducted to identify the primary bus routes and stops serving the site. Based on this information and
the likely entrance and exit points for the proposed project's buildings, a simple pedestrian routing
analysis would indicate which bus routes and stops should be the focus of new trips. Bus routes
within 0.5 mile of the project site may need to be addressed and the maximum load point along each
potentially affected bus route should be identified.

352. ANALYSIS OF EXISTING CONDITIONS

Once the study areas have been defined, the analysis of existing conditions becomes the building block us
to project future No-Action and With-Action conditions. The objective of the existing condition analysis4§ to
determine existing transit ridership/pedestrian volumes and levels of service to pgovide a baseline fro

future conditions may be projected. The definition of existing conditions is imprecause it i§"a refle
tion of activity levels that actually occur today as opposed to future conditions$, whick require some
projection. The guidelines provided for the existing condition analyses are discu separately b rail
transit and bus transit. 6

352.1. Existing Rail Transit Conditions Q
The existing rail transit conditions analysis identifies the w

the frequency of service provided, and ridership an

For sites that are well served by transit, lines a

included. For other project sites not as well serve

facility, providing that a significant numbe%op would us reach the site and then
il

access the site from the station via bus or e taxi services.
The analysis of existing rail transit congi @cails the and/or collection of ridership data

and pedestrian flows through tMt\ion to be ana etermination of the capacity and le-

vels of service of the station ele need g zed, and an evaluation of the overall line-
haul capacity of the routes segling the'site.

352.1.1. DETERMINATION O E P OUR FOR ANAL? PURPOSES

The first step in the siswef existing conditions is the determination of the peak travel hours to be
analyzed. Guida ermining t ‘a ak travel hours is located in Subsection 332.

352.1.2. ASSEMBLY LLECTION O % R AND PEDESTRIAN VOLUMES WITHIN STATIONS
Available da ay be used if t ve not been major changes in nearby land uses or transit ser-

Jo transit usage since the data were collected. However, most of

hat have significa
data needed to cond e rail transit analyses generally need to be newly collected. It is also
ppropri%o efve pedestrian movement patterns through the station and along criti-
i

latforms simul ously with the counts. NYCT can supply recent turnstile registrations (entries
, and, where appropriate, No-Action line-haul volumes. Required actual

C
only} as well %
% ounts m‘&nfl e any or all of the following, depending on whether these elements are part of the

transit st area:
down stairway, escalator, and elevator pedestrian counts.

.%

volume of pedestrians in each direction along key corridors or passageways within the
station or connecting the station with other stations or on-street uses, if these elements have
been identified as potentially significant impact locations within the study area.

e Passenger volume entering and exiting through turnstiles.

e The nature of queuing and walk movements on station platforms when platform congestion
is a current problem or is identified as a potential problem in the future.
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e The number of persons waiting at station agent booths and MetroCard vending machines on-
ly if station agent booth and vending machine lines are an existing or anticipated problem.
Issues to be analyzed here could include, among others, the amount of remaining physical
space available for pedestrians and potentially excessive waiting times.

Each of these counts and observations should be conducted over the course of the full peak hour in
15-minute increments.

Transit station counts and surveys should not be taken on days when activity levels are unusually low,
and they should generally be taken on a Tuesday, Wednesday, or Thursday for conventional week

peak hour analyses. With the availability of daily turnstile registration data, however, it is not neces-
sary to conduct station counts for more than one day, assuming subway s&and ridershig'is'nor
mal on the day the counts were taken. To determine whether the day% represents ic

day for that station, obtain a full week of registration counts and adju ey data, if .
Except for a few cases, it is generally not necessary to balance st flows among, the various
elements within stations. Exceptions may include areas (s ose whefre consistently high
movements between the various stairwells and passageways. are best depict a pedestrian flow

map) where a substantial amount of activity occurs eI%n close préXimity ach other and
en flow @ ger trip assignments

where it would be helpful to understand the relations
to entrances and exits should be provided wher gits to a station.

e'multiple entra
352.1.3 ANALYSIS OF STATION ELEMENT LEVEL OF SERVICE
The analysis of conditions within subway i is based on.a compagison of the capacities of circu-
lation and fare control elements against me of p& rs expected to use them. This ratio
of passenger volume and elemegt c@paci /c ratio) e 0 a LOS rating for each station ele-
ment.

Since different station circul n ents have di
cal methodologies for f element. Metho
ment are described be /

ANALYSIS OF STAIRS, GEWAYS
The v/c rati &rating ofas sageway is based on its peak 15-minute passenger vo-
i t

an
lume di y pacity. F Q alyses, “capacity” is based on the width of the stair or pas-
sageway, the f t width based on NYCT capacity guidelines and adjustments

fo enger flow surg @ erflow.
Th%ep in calCulatinglexisting and projected v/c ratios is to measure the width of the stair or
N‘:\‘ ay, count senger volume, and observe degree of surging. The counts should be in 15-
mintte intervalsgbytdiréetion, during the peak hours (usually morning and evening peak hours). It is
Iso critical to & passenger flow is surged or not. Typically exit flow out of stations or transfer
flows bet n subway lines are “surged,” i.e., passengers are concentrated in dense groups after de-
barking fre ins. However, de-training surges may be metered by other circulation elements or
iple ged flows may merge “downstream.” Thus exit or transfer flows may be more uniform
rged if they are remote from the actual train platform(s). Typically, entry flows into the sub-
e uniform over a 15-minute interval.

use patterns, there are different analyti-
ogies for analyzing each type of station ele-

ximum v@

The numerator in the v/c calculation is always an unaltered 15-minute passenger flow volume. The
“capacity” denominator is derived from four factors: the NYCT guideline, the effective width of the
stair or passageway, and surging and counterflow factors, if applicable. Each of these factors are dis-
cussed individually, followed by the calculation itself and finally, the v/c ratio ratings.
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The NYCT guideline capacity for stairs is 10 passengers per foot per minute (pfm). The guideline
capacity for passageways is 15 pfm. These rates represent conditions that are moderately
crowded but not congested. These guideline capacities are then adjusted to reflect surging and

counterflow (discussed below).

EFFECTIVE WIDTH

The effective width of a stair or passageway is its actual width adjusted for friction along its sides
(which reflects the avoidance of sidewalls by pedestrians) and for center handrails (if presen
For a stairway, this means the tread width, in feet, at its narrowest point, less 1 foot (6”of b r
for each side of the stair) and less 3” for each intermediate handrail, resent. For ex ,
10-foot wide stair with one center handrail would have an effective widtiof 8’-9” (10’-0”

6” minus 6” minus 3”). For a passageway, this means the width of t
est point, less two feet (12” of buffer on each side of the pas

not have intermediate handrails.

SURGING FACTOR

When passenger flow is surged, the calculated c
up to 25 percent to reflect that the passenger vol

surging factor at all. Table 16-5
at different locations in the sta
strian volume.

geway, at'its narro

sa@ assageways ustially do

geway is reduced by
2 interval was actual-
ff the platform have a

In the CEQR v/c cal-
g factor of 0.75. Circula-
he platform are typically less

ted that some elements require no
or that should be used for elements
or is applied only to the exiting pede-

ing Factor
. \ umber of Tracks Served

One or two

Three or

gr above or
e platform
o or more floors

platform

‘ tracks more tracks
0.75 N.A.
0.8 0.9
above of below the | 0.9 0.95

A\

OUNTERFLOW) FACTOR
q posing passenger flows using the same stair or passageway creates some friction that reduces
overall flow. If there is flow in both directions on the stair or passageway, the capacity should

then be reduced by 10 percent (multiply the capacity by a friction factor of .90). If the flow is on-
ly in one direction, or almost all in one direction (95 percent or more in one direction), then no

counterflow factor is required.
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VOLUME / CAPACITY RATIO CALCULATION FOR STAIRS

Equation 16-1
The formula to calculate the v/c ratio for stairs
is:
Vin Vx
150 x We x Sf fo+150 X We X Sf x Ff

Where
Vin = Peak 15-minute entering passenger
volume
Vx = Peak 15-minute exiting passenger vo-

lume \
We = Effective width of stairs 0

Sf = Surging factor (if applicable)

ted for the width of
ominatofis th imum desirable 15-

Ff = Friction factor (if applicable)
The 150 in the denominator is based on the NY %Q i stair 10 pfm for 15
. ” . . o Cagacity i

the stair, surging and counterflow. The r
minute passenger volume for a specific width and counterflow. The 15-
minute volume is then divided by the a ted denominator t e a ratio of volume to ca-

pacity. Typically there is a 15-minute or each ario offanalysis - base year, future No-
Action, future With-Action.) Q

Note that only the “ capauty’& tor is adjus at the “volume” numerator, wheth-

er observed for existing co ture conditions, should always remain un-
altered. Unaltered volu onmental review planning and design ef-
forts.

VOLUME / CAPACITY ATI CULATION @SAGEWAYS

E t|on
ula to calculate th Y for passageways is:
25 X We x Sf x Ff
here
Vin = Pea inUte entering passenger volume
Vx =Peak ute exiting passenger volume

Effective width of the passageway

W
S &ing factor (if applicable)
f =\Rriction factor (if applicable)

he 225 in the denominator is based on the NYCT guide-
line capacity for passageways of 15 pfm for 15 minutes
(15 x 15). The rest of the calculation is then the same as
with stairs.
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CEQR V/C LOS RATINGS
Volume/Capacity ratios are assigned LOS ratings. For stairs and passageways, the relationship of
v/c ratio to LOS ratings is as follows:

e 0.00to00.45 v/cratio= LOSA Free flow

e 0.45t00.70 v/cratio= LOSB Fluid flow

e 0.70to 1.00 v/cratio= LOSC Fluid, somewhat restricted

e 1.00to1.33 v/cratio= LOSD Crowded, walking speed restricted

e 1.33t01.67 v/cratio= LOSE Congested, some shuffling and gueuing

e Above 1.67 v/cratio = LOSF Severely congested, queued 2

Example Analysis:
A stair with treads 9’-6” wide with a center handrail has.@ p -minutévolume of 930
passengers, 650 entering and 280 exiting. The stair disectlVaserves the platform.

Effective width = 8’- 3” (deduct six inches from e nd three @ or the interme-

diate

handrail)

Surging factor = 0.75 for exiting passeN
Counterflow factor = 0.90 (70% of fl i e directi

v/c ratio = (650 / (150 x 8.29@ 280/ ( .75x 0.90)) =0.92 LOS C

ANALYSIS OF ESCALATORS AND LES

through turnstile arrays is different from flow on stairs or passage-
e escalators and turnstiles at a rate closer to maximum through-put. In
ger “throug @' _ on a stair or in a passageway throughout a 15-minute
le and und

e 0
The nu in the v/c calcul xe unaltered 15-minute passenger flow volume. The “capaci-
i include W tors: the NYCT guideline capacity for a 15-minute interval and
nt. Like stairs and passageways, the surging factor is variable based
on th al surging? Escalators and turnstiles immediately off of the platform with heavy
h:
la

ways. Passengers ro
contrast, maximu

ire a 25 percent surging factor. Circulation elements that are farther from the
p rm are ser ultiple train lines, or are predominantly entry flow, require a smaller surging
actor or none a onsult the Surging Factor table, Table 16-5, for the appropriate factor to apply.

ANAL¥SI. CALATORS
N@s hree widths of escalators (as measured across the tread)--24”, 32” and 40”. Escala-
idth at hip height is usually about 8” wider. NYCT escalators are operated at one of two
& eds--90 treads per minute (tpm) and 100 tpm. Table 16-6 indicates the guideline capacities
y minute and by 15-minute interval for different escalator widths and speeds. These capacities
are based on observed through-put rates of escalators under peak period conditions.
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Table 16-6
Escalator Capacity (15 minute)
24” Tread 32" Tread | 40” Tread
90tpm | 480 750 945
100 tpm 600 825 1050

VOLUME / CAPACITY RATIO CALCULATION FOR ESCALATORS
Equation 16-3
The formula to calculate the v/c ratio for escalators is:

GCap X Sf
Where: 0
V = Peak 15-minute passenger volume
GCap = Guideline Capacity for the escalator @

Sf = Surging factor (if applicable)

No counterflow friction factor is used, since 0
operate in one direction only.

The same LOS ratings and v/c ratios usedsfor Stairs and
passageways is used for escalators.

O
ANALYSIS OF TURNSTILES \

NYCT operates regular (I tuknstiles, High E Turnstiles (HEETs) and high exit turnstiles
(HXTs) in the sub . nstiles and HEETs bi-directional and serve both entry and exit
requires a Metrocw swipe (and exiting does not), there are different
ction. Th re, turnstile analysis involves calculation of separate v/c

moves. Because
through-put rate@
ratios by dir@ ch are tlgen ined into a single v/c ratio for the turnstile array. Surging

ter ctors are ap propriate.

Table 16-%indicates the NY line capacity for turnstiles by minute and by 15-minute inter-

for different turn$ rections. These capacities are based on observed through-put
rates under crush cong

ay Capacities (15 minute)
Turnstile High Entry/Exit Turnstile High Exit Turnstile

Entries | 420 255 n/a

Exits 645 540 555
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VOLUME / CAPACITY RATIO CALCULATION FOR TURNSTILES
The formula to calculate the volume to capacity ratio for turnstiles is:

Equation 16-4

Vin i Vx
Cin X Ff Cx X Sf x Ff

where

Vin = Peak 15-minute entering passenger vo-
lume
Cin = Total 15-minute capacity of all turnstiles

for entering passengers \
Vx = Peak 15-minute exiting passenger
Cx = Total 15-minute capacity of all turnstiles for 0

exiting passengers

Sf = Surging factor (if applicable)
Ff = Friction factor

The application of surging and friction factors is senibed for st
Surging for entry flow (within a 15-minute i is Unusual, b
modal transfers locations.

The same v/c ratio LOS ratings used fc%xnd passageways are applied to turnstile ratios.

assageway analyses.
r especially at inter-

ANALYSIS OF PLATFORMS

Platforms need to accommodate assengers

sengers who are walking alon orm. As

ducted for projects such as t esign of a new stat a large station renovation, and is often not

conducted for existing wever, there are instances where an analysis of an existing station

is appropriate, and ;m agency, in consultétion with NYCT, should determine the appropriate-
lysi

ing waiting for trains as well as pas-
above, a platform analysis is usually con-

ness of a platform a atforms in New York City subway are typically between 520 and 600
feet long. Diff ns of the,s latform have very different concentrations of walking
i engers. Theref rms should be divided into separate zones for individual

ains, walk along them to the stairwells, or wait for the next train.
ntire platform as a single zone would not be correct, since a platform may have
seetions that are ctively used and others that are seldom used or used with no apparent con-
gestion proble refore, the definition of zones that are too large could understate potential

roblems;, On th er hand, the definition of zones that are too small—i.e., generally less than one
subway ngth—could depict conditions that are worse than actually exist. Confirm with NYCT
Operati ing the delineation of platform zones.

&d for a given project involves observations of platform layouts

herejs o different methods to analyze platform conditions within any zone, depending upon the
degree/of segregation of waiting and walking passengers:

e |f passengers walking through the zone use random paths and filter through waiting passen-
gers, then the total number of waiting passengers within the zone should not exceed a densi-
ty of 10 square feet per waiting passengers.

e If passengers walking through the zone generally maintain distinct paths and waiting passen-
gers are relatively undisturbed within a discreet “waiting” sub-zone, then the acceptable
density of waiting passengers within the sub-zone is 6 square feet per waiting passenger.
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Note that a projected increase in the number of walking passengers may require the pathway
area to increase, causing a decrease in the sub-zone area assigned to waiting passengers.
The accumulation of waiting passengers per zone would be based on train headways within
the peak 15-minute interval.

A third acceptable methodology for analysis of platform zones is Time-Space Analysis. This technique
involves allocation of both space and time (within a 15-minute interval) to account for the momenta-
ry use of space by walkers.

The platform analysis should incorporate the appropriate methodology based on observed conditi
within the station under study. Confirm with NYCT Operations Planning if (Kstions arise.

ANALYSIS OF ELEVATORS

An analysis of elevator service is only required when elevators will be us@eneral access,int

out of the station, platform, or mezzanine, such as at the Clark Street (2,31 or the 191st
Street (1 line). Itis not necessary to analyze elevators designed primarily for ADA use.

352.1.4. ANALYSIS OF LINE-HAUL CAPACITY AND LEVEL OF SERVICE
An analysis of line-haul capacity addresses the ability,

jected future transit loads. This analysis should
the location where the addition of project:gener
would be greatest.

Line-haul capacity analyses are based o

guideline capacities of subway caxs aré'ide din Tabl

Table 16-8 \é

Line-Haul Capacity Gui

Car Class’ Maximum Off-Peak Loading
Guideline Capacity (per car)3
R 62
(51 feet A Di 54
R 142
(51f 48
R32
& 63
145 54

@)fe BDivision)O
60
(L omasm% 145 53
R44 / R46 / RS
: &w) 175 88

2 This guideline is the maximum used to schedule subway service during weekday peak periods and is based on full occupancy of all
seats and approximately 3 square feet per standing passenger.

3 This guideline is used to schedule subway service during off-peak periods and is based on an average of 125% of the seated load on
each car type. During some large-scale special events, it is expected that ridership may temporarily exceed off-peak loading guidelines
(but not the maximum loading guidelines).
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The line-haul capacity of a given subway line is determined by multiplying the number of peak hour
trains by the number of cars per train and times the guideline capacity per car. The volume of riders
passing a given point may then be compared with the line haul capacity of the subway line. It should
be noted that during some large-scale special events, such as during peak entrance and exit periods
for a sporting event, it is expected that ridership may temporarily exceed off-peak loading guidelines
(but not the maximum loading guidelines). Another means of evaluating a line's conditions is to util-
ize the same information differently—that is, divide the volume of riders passing a given point by the
number of train cars serving that point, and determine the average passenger load per car. The re-
sulting per-car passenger load may then be compared with guideline capacity standards to determi

the acceptability of conditions.
352.2. Existing Bus Transit Conditions \
The analysis of existing bus transit conditions presents bus load level a v@ iding conditi
routes serving the site of the proposed project to determine whether 6t there is acity availa-
ble to accommodate additional project-generated trips.
For the routes and stops identified as the bus transit stud @se anal tail the assembly
o .

and/or collection of bus ridership data at the bus s ly ser he prgject site and at

s 2
the route's "maximum load point," and an analysis o @Z levels @ heir physical capaci-

ties.

Data may be obtained from the relevant r regarding the n er of persons per bus at the
maximum load point on each route. a (ride checks) for all stops along a
route may also be available. In a@di termine the average and maximum
number of riders per bus as the X ives at an e bus stop closest to the project site.

352.2.1. ASSEMBLY AND COLLECTION OF BUS RIDERSHIR DATA
r

These counts should be condu scribed earlier for the other traffic and tran-
sit analyses. These counts getfing on the bus and conducting a quick count

timating the m?ber of persons on the bus by a visual estimate from
its windows (ofteft called a "windshield count" or “point check”). The
windshield estima thod should no ed if the bus windows are tinted, which would preclude
the surveyopfr ing an accu ding of the passenger count. The field count effort would
also not bu e number iple-route bus stops) and the number of persons waiting at
the bus stop boarding a from each bus.

TABC, NYCT and
e  40-foot stan
local an @ <

e 6 ot articulated buses operating on both local and limited-stop routes.
o 4

over-the-road coaches operating on express routes.
a opted schedule guideline capacities for each of these bus types:
40-foot standard buses: total guideline capacity of 54.

o The standard buses are scheduled based upon the capacity of the newer low-floor
models. Even though the high-floor models have greater capacity than the newer
low-floor models, the capacity of the low-floor model is used as the guideline be-
cause the buses are used interchangeably.

e 60-foot articulated buses: total guideline capacity of 85.
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e 45-foot over-the-road coaches: total guideline capacity of 55.

Although MTABC has not adopted official guideline capacities, in practice they use those adopted by
NYCT. LIB uses only 40-foot standard buses on routes that operate in NYC and has the same capacity
guidelines for these buses (54 people per bus).

Typically, the number of persons per bus at the maximum load point is quantified and then compared
with MTA bus operating agencies’ guidelines so as to identify the extent to which bus capacity is uti-
lized under existing conditions. On/off activity could also be quantified and presented for general in-

formational purposes.
353. Future No-Action Condition
The future No-Action conditions account for general background growth withi study area, gl mak-

ing expected to be generated by major proposed projects that are likelygto place by th
project's build year. In general, the procedures and approach used are similafto those reviewed viously

for traffic analyses. Q
353.1. Background Growth Rates
For rail and bus transit analysis purposes, NYCT an @: s should be censulted for modeled
per statign, e compounded an-
ulate the ba ound growth rate account-

projections that may be available on a per line,
jonal infor arding the assessment of

nual growth rates in Table 16-4 are recommende

ing for short-term and long-term patterns.“for ad
the future No-Action condition, see Subsectien343.
353.2. No-Action Development Project Trip-ma

In addition to the compounded Backgrou growt
area, the analysis also accoun ips to and

pplied evenly throughout the study
jor development projects that are not as-

sumed to be part of an area's\genetal growth. Th ination of whether a No-Action project is
considered part of th ackground or superimposed on top of the general background
growth call for consid judgment, with the&llowing guideline suggested:
e A No-Acti ject that gene ewer than 100 peak hour transit trips should be consi-
|@

dered a f the generalba nd. Two such projects, situated on the same block and
ati new rid ame station, should generally not be considered as part of
the baekground.

ine the amount of trip-making associated with a No-Action project.
T ay is to use thetsipgorojections cited in that project's transit analysis, if such exists. An al-
N is to use same methodologies described in Subsection 354, “Analysis of Future With-
Action Conditio

3 Preparationof Ftho-Action Volumes and Levels of Service Analysis
Transit leve ervice analyses should be prepared following the same methodologies outlined for
the e%onditions analyses. Documentation of the analyses would provide for a full description
0 r -Action conditions and include text and tabular comparisons of how conditions are ex-
@ to change from existing conditions to the future No-Action scenario.

This assessment should also account for any programmed transit changes that could affect passenger
flows or levels of service. For example, if the NYCT has programmed the closure of a stairwell at a
particular subway station, the effects of such measures would be accounted for in the No-Action
analysis. In certain cases, a major transit initiative—such as the construction of a new termin-
al/station or an intermodal transfer facility—could affect subway, bus, and pedestrian trips. For the
analysis of bus conditions, it should be assumed that service changes would be made such that future
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No-Action conditions would not exceed capacity on any given route. Please consult with MTA for di-
rection and guidance on changes to subway and station configuration.

354. ANALYSIS OF FUTURE WITH-ACTION CONDITION

The objective of the future With-Action condition analysis is to determine projected future conditions with
the proposed project in place and fully operational. The future With-Action condition is then compared with
the future No-Action scenario to determine whether or not the proposed project would likely have significant
adverse impacts on the study area's transit facilities and requires mitigation.

The assessment of projected future With-Action conditions consists of a series of analytical steps—trip
ation, modal split, and trip assignment, discussed in detail in Subsections 311 th%ﬂl of this ¢

capacity and level of service analysis, defined as the evaluation of conditio i
project-generated trips superimposed on the future No-Action condition, as a %‘1

future With-Action condition, is conducted. Q

Once these steps have been completed, a determination of signific i s—based on a arison of
With-Action conditions with No-Action conditions and using the im thresholds—, e made. Generally,
the transit analyses are performed in coordination with thosge of fra pedestgians.

360. DETAILED PEDESTRIAN ANALYSIS

The first step in preparing for and conducting the pedéstrian i i rmine the specific locations of
the pedestrian elements and facilities to be studied. edestrian analysis“gonsiders three pedestrian elements:
crosswalks, intersection corners where pedestrians wai a pedes al to allow them to cross the street, and

sidewalks and other walkways. . Q

361. PEDESTRIAN STUDY AREA
The first step in determining the red’is to identify th es between the site entrances/exits and the
beginning/end of pedestrian compo , including subway stations, bus stops, parking facilities and genera-
tors of “walk” trips. For ex e,&the pedestrian ana&z for a proposed office building in Midtown Manhat-
tan would consider, in a d@o nearby p ian elements (i.e., sidewalks, crosswalks and intersection
corners) that woul be@xy walk trips, @r elements en route to/from the site from/to the subway
stations, bus st nd g lots rea pected to be used. If the combined assignments of all pede-

strian trips (which i de pure wa ell as the pedestrian component of all other modes) to any of
these ele ts is 200 or more ements should be part of the pedestrian study area.

pede n elements posing safety concerns (i.e., uncontrolled crossings, intersections with high number of
i d pedestriap idents, etc.) along walking routes to/from the school. Any uncontrolled crossing,
under the Wit condition an increment of 20 or more students are assigned during the highest
Ccre g hour ( reshold" recommended by the Federal Highway Administration’s (FHWA) 2009 edition of
% Traffic Control Devices (MUTCD) for the School Crossing signal warrant,) should be in-

the Manual on ¥ni
uded in_thé,detailed safety and operational analyses including the signal warrant analysis (please refer to
Secti her details).

When identifiying the study area ew or expanded school site, special consideration should be given to

362. DETER TION OF PEAK PERIODS

After the study area is determined, the next step is the determination of peak periods, which depend on the
type of project. Guidance for determining the peak travel hours is located in Subsection 332.
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363. ANALYSIS OF EXISTING CONDITIONS

Once the study areas have been defined, the analysis of existing conditions becomes the building block that is
used to project future No-Action and With-Action conditions. The analysis of existing pedestrian conditions
determines whether key pedestrian routes and related elements (sidewalks, crosswalks and corner reservoir
areas) expected to be traversed by pedestrians under the proposed project are currently operating at accept-
able LOS, and provides an overview of general pedestrian conditions within the study area.

363.1. Assembly and Collection of Pedestrian Counts
Prior to collecting any new data, DCP and DOT should be contacted regarding the availability of
pedestrian studies as well as recently completed environmental assessmer%’:in the project st

al

area that could be the source of available pedestrian count data and LO yses.
available data should not be more than three years old and care must to ensure

pedestrian travel patterns have not changed due to significant devel

the existing pedestrian elements in the project study area. Q
New pedestrian counts should be taken for one “typical” mi

periods (i.e. morning, midday, evening, and/or other ap riate peak periods

taken over the course of the full peak period and r ce analyses to

be conducted utilize a 15-minute analysis period for t ations. G en during weekend
peak periods or special times (such as game da r'events) sh oe taken for one day.

However, crosswalk counts at all study intersection ould be ¢ r one additional mid-week
day and one additional weekend day durin Vszsentative peak pefiads to validate the data if counts
for all three pedestrian elements (i.e., crésswalky sidewa corner) are collected. If a proposed

analyzed, then counts for one addi-
ed) should be performed to confirm

arran

action requires one pedestrian eleme u a sidewa
tional mid-week day and one ad&i'&l ekend dayafi

all the counts.

The pedestrian counts to b (@d depend on t destrian elements identified as constituting
the pedestrian study a hould include grosswalks, corner reservoirs at intersections where
pedestrians queue u ileywaiting to cross the street and those moving between the adjoining si-

dewalks but not crossing the street, sid s, and other important routes if such are applicable (e.g.
bridges, midsblo, es or plaza\o- rectional counts are needed to conduct the subsequent

LOS anal .
363.2. Pre tion of Existing Ped %s and Levels of Service Analysis

the HCM are the basic analytical tools used to analyze pedestrian
ondi d be referred to for detailed information on analytical procedures. For
Nl sidewalk tions or other walkways, the most important parameters in the analyses are
the Volume of p iahs passing a given point during the peak 15 minutes of each peak period and
ffective walkw th (the portion of a walkway that can be used effectively by pedestrians). A
schemati existing conditions should be prepared detailing total walkway width, walkway obstruc-
, signs, trees, hydrants, subway entrances, parking meters, newsstands, street ven-
e booths, etc.) and effective walkway width. Care must be taken in estimating the ef-
e walkway width by taking into account shy distances of building faces and curbs, preemptive

A of obstructions, and effective length of occasional obstructions. Refer to the HCM for details.
The primary performance measure for sidewalks and walkways is pedestrian unit flow rate, ex-
pressed as pedestrians per minute per foot of width (pmf), which is an indicator of the quality of pe-
destrian movement and comfort. It must be determined whether the pedestrian flow along a side-
walk or walkway location is best described as “non-platoon” or “platoon.” Non-platoon flow occurs

when pedestrian volume within the peak 15-minute period is relatively uniform. Platoon flow occurs
when pedestrian volumes vary significantly within the peak 15-minute period, such as where nearby
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bus stops, subway stations and/or crosswalks account for much of the pedestrian volume. Sidewalk
and walkway LOS for average unit flow rates are defined in Table 16-9 for non-platoon and platoon
conditions:

Table 16-9
Sidewalk/Walkway LOS for Non-Platoon and
Platoon Conditions

Non-Platoon Flow Platoon Flow
LOS A <5 pmf <0.5 pmf
LOS B >5to 7 pmf > 0.5 to 3 pmf
LOS C >7to 10 pmf >3 to 6 pmf

LOSD >10to 15 pmf >6to 11 pmf
LOSE >15to 23 pmf >11to 18 pmf
LOSF > 23 pmf > 18 pmf

H eunost ortant analysis
ian mes, cr pedestrian volumes,

fIicting vehicles that

Street corners and crosswalks are also analyzed via t
parameters of which are intersecting sidewalk ped
average pedestrian speed, effective street corn
turn into the crosswalk and pedestrian signal timi ance measure for corners
and crosswalks is pedestrian space, expressed as square feet trian (ft*/p). Corner and
crosswalk LOS for pedestrian space are d Table 16-

Table 16-1
Cornet? Ik LOS

> 60 ft
>40-60 ft°/p

i40ft /p

>15- 24ft /p

o

w eporting pedestpia es"and conducting LOS analyses for intersection corners and cross-

walks,/a peak 15-minute™period for each pedestrian element should be used rather than a common

eak inute pekiod. For @ample, during an AM peak hour of 8:00 a.m. to 9:00 a.m., the peak 15-

te period for_a swalk may be 8:30 a.m. to 8:45 a.m., but for an adjacent corner, it may be

8:45 a.m. to 9: erefore, the analysis for these two elements would be based on their re-
te volumes.

pective k1

Average &ian walking speed, which is used in determining crosswalk time-space, depends on
ortien of elderly and school children in the walking population. An average walking speed of
eet second (fps) should be used if the elderly and school children proportion is less than 20
% of the walking population; otherwise, a walking speed of 3.0 fps should be used. If the study
I ection has a school crosswalk or is located within the Senior Pedestrian Focus Areas (SPFA), a
walking speed of 3.0 fps should be used in the intersection corner and crosswalk analyses. To deter-
mine whether the study intersection(s) are within the designated SPFA, examine the maps provided

here.

In addition to the operational analyses discussed above, high crash locations should be identified in
consultation with DOT and the study area should include those intersections in the safety assess-
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ment. A high crash location is one where there were 48 or more total crashes (reportable and non-
reportable) or five or more pedestrian/bicycle injury accidents in any consecutive 12 months of the
most recent 3-year period for which data is available. In addition, if the proposed project is a school
site, it requires the analysis of existing pedestrian safety at intersections expected to be used as main
walking routes to and from schools, even if these intersections are not categorized as high-accident
locations. See Section 370 for additional information.

364. Future No-Action Condition

The future No-Action conditions account for general background growth within the study area, plus tripgiak-
ing expected to be generated by major proposed projects that are likely to in place by the p
project's build year. The compounded annual growth rates in Table 16-4 are recomamended to cal€ula
background growth rate accounting for short term and long term patterns in g documents. For itional
information regarding the assessment of the future No-Action condition, se ion 343,

364.1. Preparation of Future No-Action Volumes and Levels of Service Anal
Pedestrian flow maps and pedestrian level of service analyses‘Shouldbe prep following the same
methodologies outlined for the existing conditions analys€s mentation of analyses would
provide for a full description of future No-Action con tabular comparisons

of how conditions are expected to change from existi itions togthe o-Action scenario.
This assessment should also account for any,progr i ork changes that could af-
fect pedestrian flows or levels of service. \

365. Analysis of Future With-Action Condit'@%

e projected future condition with the
Action condition is then compared with the
proposed project would likely have significant ad-
mitigation.

The objective of the future With-Action‘conditiolanalysis j
proposed project in place and fully op . The fu
future No-Action scenario to determine er or not the
verse impacts on the study area’ estrian facilities requiri

The assessment of projecte ure, With-Action condition consists of a series of analytical steps—trip genera-

tion, modal split, and trip asSi nt, discuss etail in Subsections 311 through 321 of this chapter. Once
these steps have been @3 eted, a capa el of service analysis, defined as the evaluation of condi-
tions within thestudy a vith project trips superimposed on the future No-Action condition, as a
representation of t rojected f re@ction condition, is conducted. Then, a determination of signifi-
cant impaets—based on a comfarisa ith-Action condition with No-Action condition and using the im-
pact thresholds—may be made.
Gen , thefpedestrian lyses are performed in coordination with those of traffic and transit.
MENT OF VEHI AND PEDESTRIAN SAFETY ISSUES

The'key issue to esolved in safety analyses is the extent to which vehicular and pedestrian exposure to crashes

y reasonably cted to increase with the proposed project in place. While many proposed projects do not

d ahalysis of safety impacts, they may need to be addressed for some projects, such as those that
antly redesign or reconfigure one or more streets as part of the proposed project; or those located
land uses, such as hospitals, schools, parks, nursing homes, elderly housing, or study intersections
located in SPFAs (maps of SPFAs can be found here) that could be affected by increased traffic and pedestrian vo-
lumes generated by the proposed project.

Increased pedestrian crossings at documented high-accident locations may result in increasingly unsafe condi-
tions. Generating measurable pedestrian crossings at non-controlled locations, midblock or intersection, especial-
ly for sites generating young pedestrians, such as schools, parks or other similar facilities, may also lead to unsafe
conditions. One example would be a new school where a principal access path transverses a high crash location,

CEQR TECHNICAL MANUAL 16 -47 JANUARY 2012 EDITION



TRANSPORTATION [SE

defined as a location with 48 or more total reportable and non-reportable crashes or five or more pede-
strian/bicyclists injury crashes in any consecutive 12 months of the most recent 3-year period for which data is
available.

“Reportable crashes” are defined as all crashes involving death or injury that must be “reported” to the NYS De-
partment of Motor Vehicles (DMV) by the police agencies, as well as those crashes resulting in death, injury or
property damage in excess of $1,000 must be reported to the DMV by the involved party.

“Non-reportable” crashes contain less detail than reportable crashes, and are entered and retained in the compu-

terized accident file by DMV. Property Damage Only (PDO) crashes reported by police agencies, but not e.in-
volved motorists, are filed by the DMV as “non-reportable.” PDO crashes filed by ,a motorist are conside on
reportable” if the property damage reported is either less than $1,000 or not provi

In addition, the absence of controlled pedestrian crosswalks at key access goi eading to a proposed
project, crossing locations with difficult sight lines, etc., may all serve as indigat f current or future problems

that could create the potential for significant impacts.

The assessment of safety impacts should indicate the nature of the@ the vol affected by or affecting
such impacts (including the types of vehicles, including trucks; a e group of pe rians, such as children
or the elderly), accident types and severity, and other con pedestrian crossings at al-
ready-documented high-crash locations would result ingi unsafe co In addition, increased pe-
destrian crossings at non-controlled locations (midbloc rsection ad to unsafe conditions, es-
pecially for projects generating young pedestrians,Such as se¢hools, par r similar locations. The analysis
of the proposed project should also consider potential safety effects on cle activity. For example, does the
7o}

ative analysis should be conducted indicat-
ing the number of bicycle accidents at t’he Im may b 2d with the evaluation of pedestrian safe-
ty. The types of measures to improve traffi edestri Id be identified and coordinated with DOT
(Section 540 for mitigation of pedestrigfi cts).
Summary accident data for the %t three-year pe is available from DOT. In addition, the following
reference material may be hel in ressing these jgsues: a) accident records at New York Police Department;
and b) New York State Depaftme fTransport:tion (NYSDOT) CLASS data.

380.

aring for and co i he parking analysis is to determine the specific locations of the

&tudy area encompasses those facilities—i.e., parking lots and garages and on-
hicular traffic destined for the site of the proposed project would likely park.

area@ponds to the maximum distance that someone driving to the site would be will-
Iking distance is a function of several parameters, including the following:

. How, m ccessory and/or public parking would be provided on-site as part of the proposed
j ould it be sufficient or would project-generated vehicles need to park off-site? If on-site
g would be sufficient, there would be no need to define a parking study area unless the pro-

e What is the nature of the site's surrounding area? Is the site centrally located within the surrounding
street network or, for example, is it a waterfront site from which drivers cannot proceed in all four
directions to find parking? Is the area somewhat desolate in peak project hours, thereby making
drivers anxious about walking greater distances from their parked cars to the site? Is there an abun-
dance of available parking in the area that affords the driver the opportunity to walk short distances
and not require an analysis of parking sites more distant from the project site?
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In general, a 0.25 mile walk is considered the maximum distance from primary off-site parking facilities to the
project site, although it could be longer or shorter depending on the factors noted above. Amusement parks,
arenas, beaches, and recreational facilities are examples of land uses with parking demands that often extend
beyond 0.25 mile of the project site. Should the parking spaces available within this distance of the site, along
with whatever amount of parking is provided on-site, prove insufficient to accommodate the peak parking
demand, consideration should be given to extending the study area to a maximum of 0.5 mile of the site.
However, it should be noted that this is the extent to which drivers would generally go to find available park-
ing, and it does not necessarily indicate that this extended parking study area supply is acceptable. It mer
constitutes a piece of information to be disclosed to decision-makers and the public at large.

382. Existing Parking Condition \
The objective of the existing parking condition analysis is to document the e% hich pulli ing is

available and utilized in the study area. The analysis consists of an inventor d off-street ing
lot and garage) spaces, and a summary tabulation indicating the numb f ing spaces ilable for po-

tential future parkers in the area.
o

382.1. On-Street Parking Analyses
Typically, a parking analysis provides both a qualitati
summaries of the nature and extent of parking

e area and quantified
Id include a general

%;@/)

overview of the type of parking regulations that exi he area. For'example, is it generally an "al-
ternate-side-of-the-street" type parking areaywith meétered parki le along key retail streets
(with those key streets specified by name n area Where curb parking is generally prohibited to
allow maximum street frontage for com ehlcle d 5 or for additional traffic capacity, as

is the case in much of Midtown I\Aan

Quantitatively, the analysis sh e a ta § e number of legal on-street parking
spaces that exist within the in dy area by aI times of day for parking. For a conven-
tional office or residenti the critical times a a.m. to 9 a.m. when people arrive at work
rk; at midday (Wally between 12:00 and 2:00 p.m.) when parking in

a business area is fr

at peak o ancy; and at any other times when parking regulations

change significa s in areas @‘aIternate-side-of—the—street parking regulations exist—
typically fr : .in. to 11:00 a&r 11:00 a.m. to 2:00 p.m.—and where curb occupancies
change j j houts that the restrictions are in place). The number of spaces
may be obtain : th of curb space at which it is legal to park (i.e., excluding fire
hydrants, driveways, re arking areas, etc.) and dividing by an average parking space length of
&e op by counti elnumber of cars actually parked at the curb plus those that could fit within

ailaklé gaps

The"analysis sh e a tabulation of how many legal on-street parking spaces exist at the likely

eriods of lowe ly and highest demand, such as 8:00 a.m., 11:00 a.m. and 3:00 p.m., since the

peak tim r parking activity and parking facility utilization often differ from the peak times for po-

tential traffic acts, as well as how many of those spaces are occupied and how many are vacant.

projects that have significant trip making activities at other times, those other peak

re also assessed. For example, this could include weekend or weeknight hours for a concert
orts arena, convention center, movie theater, etc.

It is also advisable to include a more detailed map indicating the key parking regulations on the block
faces of the project site and within a more convenient walking distance than the full parking study
area. This is needed for two reasons: 1) to provide a better picture of actual conditions at the site;
and 2) should a future parking shortfall be identified and additional on-street parking prohibitions be
needed as mitigation for traffic impacts, it facilitates the determination of the spaces to be taken.
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382.2. Off-Street Parking Analyses
The location of all public parking lots and garages within the study area should be inventoried and
mapped. The licensed capacity of each (which must be posted at its entrance) is noted. Then, one or
two mid-week days surveys of the occupancy levels of each parking lot and garage are undertaken to
determine the extent to which each is occupied at a representative morning peak hour, such as 8:00
a.m. to 9:00 a.m., and at a time of typical maximum occupancy, such as 12:00 p.m. to 1:00 p.m., or
1:00 p.m. to 2:00p.m.

For specific types of projects that generate a significant amount of in and out parking activity, a
hour-by-hour parking occupancy survey may be needed. Examples of this include shopping centgrs,
multiplex movie theaters, and major mixed-use development projects. Q/eral of thes

afro

weekend and/or weeknight surveys may also be appropriate. For exampl posed mus
be expected to generate traffic and parking activity weekdays from 10%

12:00 p.m. or 2:00 p.m., when visitor activity would build to anfas
such as 7:00 p.m., when there would be a significant amou
the area from other uses; and at a representative wegke

to be greatest and/or when parking facilities in the ar e'most fully u (@ easonable judgment

is needed.

The tabulation of off-street parking should fhclude name an i f each facility, its posted
capacity, number of spaces utilized, and chentage utilizationy for the representative critical
hours identified. A summary statement hich such parking is available in the
study area is included. For examgle, i ent of a study area’s off-street park-
ing supply is occupied at peak ho at the closest to the proposed project site
are fully utilized because deve u&density iS¢ tithere. These important findings should be
highlighted.

Occupancy surveys ma@w in one of severdl ways. The most appropriate procedure is to phys-
ically count the num@ hicles parkzi at the lot or garage. General practice has been to inter-

to what extent the facility fills up by time of day, or to

view the lot man attendant
make a vis ju%t of the utili&
other m s sh be pursu t¥esult in first-hand counts.

parking facility. As this information cannot be validated,
383. FU NO-ACTION PA ON
The qbjective ofsthis assessmen identify the future on- and off-street parking conditions without the
prop praojéct. The projéction of future No-Action on- and off-street parking needs includes applying an
al baekground gro (see Table 16-4) to the existing on- and off-street parking demand and assign-
@‘ No-Action proj arking demand to these facilities. The projected parking demand is then com-
paked'to study a’s parking supply by considering any changes to the street network, on-street parking

regulations, closur reduction of existing off-street parking facilities, and/or addition of any new parking
acilities wit@tudy area. The parking garage/lot assessment should be shown as an hourly parking utili-
u

zationf/a n, while on-street utilization may be focused to the analysis peak periods. Should any
analy ¢ hour indicate that the garage/lot parking utilization is at or exceeds 98 percent of its capacity,
then th ing facility is considered “at capacity” for that hour and no vehicles should be assigned to the ga-

rage/lot. All hourly shortfalls should be identified in the parking utilization table.

384. FUTURE WITH-ACTION CONDITION

The objective of this assessment is to identify the future on- and off-street parking conditions with the pro-
posed project in place, which requires estimating the action’s daily and hourly parking demand and the study
area’s future parking supply (which may include on- and off-site parking facilities as well as on-street curb
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spaces), and assigning the project-related vehicles to these facilities. Should any analysis peak hour indicate
that the garage/lot parking utilization is at or exceeds 98% of its capacity, then the parking facility is consi-
dered “at capacity” for that hour and no vehicles should be assigned to the garage/lot. This information
should be presented in an hourly parking utilization table that compares the future No-Action and With-
Action conditions and identifies excess capacity and/or parking shortfalls.

400. DETERMINING IMPACT SIGNIFICANCE

The comparison of expected conditions in the future with and without the proposed project in place de
whether any impacts, or changes in future conditions, are to be expected. Nationally, there are no hard fed
dustry-wide standards in use that define impact significance. Each municipality, county,“@r state agency r,

traffic, transit, pedestrian, parking operations and/or site plan approvals has either @Wd its own,lo

nsi

dards, or responds to development proposals more qualitatively based on their se
generation is likely to be significant.

The proposed project’s context, location, hours of operation and the ty it woul nerate play a
le, if two distinct pro-
posed projects would generate the same number of trips or res ut one project would
generate its trips during the conventional peak travel hours and its traffic during non-peak
hours, one project’s impacts may be significant while the ot stich. In another example, if
two proposed projects would generate the same volume of traffi ituated in a commercial area and

the other on a quiet residential street, it is possible that ofly one j would have significant impacts.
Correspondingly, the determination of significant m@ t respo everal important questions:
e Would generated vehicle trips likely @us@ able chang
i

e Would generated vehicle trips likel tional
e Would generated vehicle trips li Qerbate or create
ikely*worsen pedest% crossing conditions on the affected streets?

e Would generated vehicle t
e Would generated veh|: @kely create aant delays for surface transit trips?

n trips likely iceable delays and congestion to vehicular traffic?

e Would the locatiohn and use of truckflo docks or other goods delivery areas create significant problems for

o uld”the volume of Ject g ated subway trips likely cause congestion, delays, or unsafe conditions on
Nc ells, platfomfs or corridors, or through its turnstiles?
Would

e vqume r -generated bus passengers cause overcrowding on buses? Would it necessitate

The sectio
element.

ﬁ present recommended guidelines for determining impact significance for each transportation
410. DETERMINATION OF SIGNIFICANT TRAFFIC IMPACTS

Different municipalities and agencies around the country use different definitions of a significant traffic impact.
There is no industry wide standard for the definition of a significant traffic impact. In general, however, there is
agreement that deterioration in levels of service (LOS) within the clearly acceptable range (LOS A through LOS C)
is not considered significant. Deterioration to marginally acceptable LOS D (mid-LOS D or better) is also not consi-
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dered significant. If the LOS under the With-Action condition deteriorates to worse than mid-LOS D, then the de-
termination of whether the impact is considered significant is based on a sliding scale that varies with the No-
Action LOS. This impact determination is premised on the assumption that deterioration in LOS under the With-
Action condition becomes less tolerable when there is a poor LOS in the No-Action condition. The following
should be applied in determining whether or not the traffic impacts of a proposed project being evaluated are
significant.

411. Signalized Intersections
Determination of significant impacts for signalized intersections is summarized as follows:

e If a lane group under the With-Action condition is within LOS A, B or C, arginally accep
D (average control delay less than or equal to 45.0 seconds/veh), the i not conside ifi-
cant. The level of service changes, however, could affect nelghborho cter shou ur
on residential streets, and, therefore, should be disclosed (see Ch , "Neighlbborhood Charac-
er," for further guidance). However, if a lane group under th cond| on is Within'LOS A, B

se than -LOS D (delay greater

s jected average control
tion delay exceeds mid-

e  For a lane group with LOS E under the No-Agtion condition, an ingrease in projected delay of 4.0 or
more seconds should be considered sig

or C, then a deterioration under the With-Action conditio
than 45.0 seconds/veh) should be considered a significa

e  For alane group with LOS D under the No-Action canditi n increas
delay of 5.0 or more seconds should be consi
LOS D (delay greater than 45.0 seconds/veh).

e  For a lane group with LOS F under ction con ' increase in projected delay of 3.0 or

more seconds should be con5|d icant
412. UNSIGNALIZED INTERSECTIO
For unsignalized intersections same crlterla as fopfsignalized intersections would apply. For the minor
street to trigger a S|gn|f|ca im , 90 PCEs must be identified in the future With-Action conditions in any

peak hour.
413. Highways an@rtions \
@ ncluding main line capacity sections, weaving areas, and ramp

Highway or ramp sections being
junctions&—should not deterio e than one-half of a level of service between the No-Action and With-
ondition is within LOS D, E, or F.

Actio&i when the No- , E,
420. TION OF S T SUBWAY/RAIL TRANSIT IMPACTS

termmat& cant impacts differs for stairways, passageways/corridors, turnstiles, and platform

ions. For allcirculation elements, however, it is important to highlight incremental changes in passenger

umes as wel changes. NYCT is the agency in New York responsible for implementing or overseeing the

implen of rail transit mitigation measures, should they be needed. There may be cases where alternative

asses @ ay be warranted to cover either unique conditions or alternative with project analysis methodolo-
gies.

421. Stairways and Passageways

NYCT has defined significant stairway impacts in terms of the width increment threshold (WIT) needed to
bring the stair or passageway back to its No-Action v/c ratio or to bring it to a v/c ratio of 1.00, whichever is
greater. Please note that the WIT is used to determine significant impact, and is not the actual widening that
would be required to mitigate a significant impact (see Section 520 for stairway/passageway mitigation).
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To determine the WIT, use the following formula if both the No-Action v/c and the With-Action v/c ratios are
greater than 1.00:

Equation 16-5
We X Vp

WIT =
Vna

Where: WIT = width increment threshold
We= effective width in inches in the No-Action

Vp = 15-minute project-induced change in pas-
senger volume
Vna = No-Action passenger volume

then the WIT should be calculated to bring the v/c back to 1.00, rather th e No-Actien v/ci} Use the

following formula to calculate the WIT in cases where the No-Action v 10&

In instances where the No-Action v/c ratio is less than one but the With-Actio tio is greatelth e,
t
| an

Equation 16-6
WIT =

Vb up

150 x Sfup x Ff ' 150 - We

f

O

Where: WIT = width increment t

direction
150 £ ui@capacity
passageways
Ff & friction*factor
=Surge factor (Sf=1in th -surged direction)

Stairways and passageways@r substan’;@egraded in v/c, or which result in the formation of exten-

sive queues are classifi icantly in Significant impacts are typically considered to occur once
the following WI or exceeded:

WIT for Significant Impact
(inches)
Stairway Passageway
8 13

1.1-1.19 7 11.5

1.20-1.29 6 10

\ 1.3-1.39 5 8.5

1.4-1.49 4 6

1.5-1.59 3 4.5

1.6 and up 2 3

422. Turnstiles, Escalators, Elevators and High-Wheel Exits

Proposed projects that cause a turnstile, escalator or high-wheel exit gate to increase from v/c below 1.00 to
v/c of 1.00 or greater are considered to create a significant impact. Where a facility is already at a v/c of 1.00
or greater, a 0.01 change in v/c ratio is also considered significant.
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423, Platforms

NYCT guidelines define the objective of maintaining LOS C/D occupancy conditions along platforms. For plat-
forms (and for station mezzanine or concourse levels) there are two concerns: capacity for passenger move-
ment and waiting; and passenger safety. However, platform widths and configurations are also the most dif-
ficult of the station elements to modify or enlarge.

A future With-Action increment that causes a platform zone to exceed a v/c ratio of 1.33 is considered a sig-
nificant impact. A full description of what deterioration between or within given levels of service mean to
passengers and train operation should also be included.

424, Line-Haul Capacity

In the area of line-haul capacity, there are constraints on what service improve
to NYCT. The comparison of future With-Action load levels per car with futu
cate whether, and to what extent, ridership per car would increase.

Any increases in average per car load levels that remain within guideli

sidered significant impacts. However, projected increases from a No-Agti
ty to a With-Action condition that exceeds guideline capaci a
T

proposed project is generating five more transit riders per c
guideline capacity, the addition of even five more rider

430. DETERMINATION OF SIGNIFICANT BUS TRANSIT | CTS
The With-Action evaluations provide an analysi ojected lodd 1éuels per bus at each affected route's maxi-
mum load point to determine whether thig'/fut ad level @ within a typical bus’s total capacity or
above total capacity. As previously note @FABC a busés are scheduled to operate at a maximum
load of 54 (standard) or 85 (articulat & ov passengers per bus—their maximum seated-plus-
standee load—at the bus's maximu a int. Accordingo cdrrent MTA bus operating agencies’ guidelines, in-

creases in bus load levels to% maximum capacity at any load point is defined as a significant impact
s

rvice along thafroute.

since it necessitates adding Q
440. m T PEDES@ACTS

neral comfort and convenience levels of pedestrians and should

%destrian impacts. As defined previously, pedestrian LOS D refers to
crosswalks (a level where pedestrians do not have freedom to select

'dable) for corne @ voir areas, and LOS F refers to conditions where movement is extremely difficult if
npossible. )LOS D thretigh F, therefore, have undesirable implications regarding comfort and convenience of
pedestrian flow, ddition, severely restricted flow conditions may have potential safety implications.

hen evaludting pedestrian impacts, the location of the area being assessed is an important consideration. For
usiness District (CBD) areas, such as Midtown and Lower Manhattan, Downtown Brooklyn,

substantially higher level of pedestrian activity than anywhere else. Pedestrians there have, to some extent, be-
come acclimated to, and tolerant of, restricted level of service conditions that might not be considered acceptable
elsewhere. Therefore, acceptable LOS for CBD areas is generally taken to be mid-LOS D or better, while accepta-
ble LOS elsewhere in the City (non-CBD areas) is generally taken to be the upper limit of LOS C or better. The fol-
lowing sections offer guidance in determining impact significance for pedestrian elements.
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441. Corners and Crosswalks

Determination of significant impacts for corners and crosswalks depends on whether the area type is consi-
dered a CBD or non-CBD. It is recommended that DOT be consulted prior to conducting corner or crosswalk
level of service analyses to determine area types to be used in determining potential significant impacts.

441.1. Corners and Crosswalks in Non-CBD Areas
For corners and crosswalks in non-CBD areas, average pedestrian space under the With-Action condi-
tion deteriorating within acceptable LOS (LOS C or better) should generally not be considered a signif-
icant impact. If the pedestrian space under the With-Action condition deteriorates to LOS D or worsg,
then the determination of whether the impact is considered significant is based on a sliding scale t
varies with the No-Action pedestrian space. This impact determination is mised on the Assump-
tion that the reduction in pedestrian space under the With-Action con% omes |

c o]

when there is less pedestrian space to begin with under the No-Acti n. Deter
significant impacts for corners and crosswalks within a non-CBD ar@manzed as

e If the average pedestrian space under the No-Action dition is great an 26.6 ft°/p, then

a decrease in pedestrian space under the With—Am ition to 24¢ or less (LOS D or

worse) should be considered a significant i an'gpace ‘Under the With-
Action condition is greater than 24.0 ft*/p (L 1@ should not be consi-
ction con tween 5.1 and 26.6 ftz/p,

dered significant.
e |f the average pedestrian space undéegthe N
a decrease in pedestrian space undeg the With-Action condi should be considered signifi-
@Table 16-12:

cant according to the sliding scal a below

Equation 164%

Q\YZ%—

ase’in pedestrian sp£ in ftz/p to be considered a

tential Significant i t
&@ ction p est@cein ft°/p
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TABLE 16-12

SIGNIFICANT IMPACT GUIDANCE
FOR CORNERS AND CROSSWALKS
NON-CBD LOCATION

With-Action
Condition Ped
No-Action Space Reduction
Condition to be Considered
Ped Space Significant Impact \
(sf/ped) (sf/ped) @
With-Action
>26.6 Condition < 24,
25.8 to 26.6 Reduction >
249 to 25.7 i
240 to 24.8
23.1 to 239
to

1.5
,eduction > 14
Reduction> 1.3
Reduction> 1.2
Reduction> 1.1
Reduction> 1.0
Reduction> 0.9
Reduction> 0.8
Reduction> 0.7
Reduction> 0.6
Reduction> 0.5
Reduction> 0.4
Reduction> 0.3

0\ <5.1 Reduction > 0.2

If the decrease in pedestrian space is less than the value calculated from the formula or Table
16-12, the impact is not considered significant.

o If the average pedestrian space under the No-Action condition is less than 5.1 ft*/p, then a
decrease in pedestrian space greater than or equal to 0.2 ft*/p should be considered signifi-
cant.
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For example, if a crosswalk under the No-Action condition in a non-CBD area has an average pede-
strian space of 19.8 ft?/p, then a reduction in pedestrian space equal to or greater than 1.9 ft*/p (Y =
19.8/9.0 — 0.31 = 1.9) should be considered a significant impact.

441.2. Corners and Crosswalk in CBD Areas
The procedure for corners and crosswalks in CBD areas is similar to that for non-CBD areas, except
that With-Action condition average pedestrian space that is considered to be acceptable ranges from
LOS A to mid-LOS D (as opposed to LOS A through LOS C for non-CBD areas). If the pedestrian space
under the With-Action condition deteriorates to worse than mid-LOS D, then the determination
whether the impact is considered significant is based on the same sliding scale as for non-CBD ar
Determination of significant impacts for corners and crosswalks in a CBD akea is summariz fo
lows:

e |f the average pedestrian space under the No-Action conditio er than221.5 , then
a decrease in pedestrian space under the With-Action conditi less than 1996 ft’/p ' worse

than mid-LOS D) should be considered a significant im pedestfian spac der the
With-Action condition is greater than or equal to 1 p (mid-LOS etter), the impact
should not be considered significant.

TABLE 16-13
SIGNIFICANT IMPACT G

CORNERS AND CRO AL
CBD LOCATION
No-Actio

Conditl\
e

With’tion Condition < 19.5
Reduction > 2.1
Reduction > 2.0
Reduction > 1.9

Reduction > 1.8

Reduction > 1.7

. Reduction > 1.6

. . Reduction > 1.5

\ 15.0 to 15.8 Reduction > 1.4
4.1 to 14.9 Reduction > 1.3

13.2 to 14.0 Reduction > 1.2

\ 12.3 to 13.1 Reduction > 1.1
0 11.4 to 12.2 Reduction > 1.0
10.5 to 11.3 Reduction > 0.9

9.6 to 104 Reduction > 0.8

8.7 to 9.5 Reduction > 0.7

7.8 to 8.6 Reduction > 0.6

6.9 to 7.7 Reduction > 0.5

6.0 to 6.8 Reduction > 0.4

5.1 to 5.9 Reduction > 0.3

<5.1 Reduction > 0.2
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e If the average pedestrian space under the No-Action condition is between 5.1 and 21.5 ft*/p,
a decrease in pedestrian space under the With-Action condition should be considered signifi-
cant according to the sliding scale formula in Equation 16-7 or using Table 16-13. If the de-
crease in pedestrian space is less than the value calculated from the formula, or Table 16-13,
the impact should not be considered significant.

o If the average pedestrian space under the No-Action condition is less than 5.1 ft*/p, then a
decrease in pedestrian space greater than or equal to 0.2 ft*/ped should be considered signif-

%_E

icant.

For example, if a crosswalk under the No-Action condition in a CBD has an average pedestrian sp

of 12.8 ft*/p, then a reduction in pedestrian space equal to or greater tha

1 ft’)/p(Y=1 .0

0.31 =1.1) should be considered a significant impact. @
442. Sidewalks

Determination of significant impacts for sidewalks/walkways depe p
platoon or platoon— and the area type —non-CBD or CBD. It is recom ded that th

DOT prior to conducting sidewalk levels of service analyses to determi edestri
to be used in determining potential significant impacts.

442.1. Sidewalks with Non-Platoon Flow in Non-CBD Areas

edestfian flo e —non-
agency consult with
ow types and area types

For sidewalks exhibiting non-platoon flow on- areas, With- ondition pedestrian flow
rates deteriorating within acceptable LOS or better) should erally not be considered a sig-

condition

worse, then the determination of w
. . . .
scale that varies with the No-Act\ ge pedes ates. This

an flow rate unde

deteriorates to LOS D or

red significant is based on a sliding

impact determination is
r the With-Action condi-

premised on the assumption t heyi inp 3
tion becomes less tolerable n there are large pedestrian volumes to begin with under the No-

Action condition. Deterraina

significant i?acts or sidewalks with non-platoon flow in a non-

h-Action condition is greater than 10.0 pmf (LOS D or

CBD area is summariz llows:
e |If the av strian fow@nder the No-Action condition is less than 7.5 pmf and
h
s

th e w rate und
, t it should b, ed a significant impact. If the average flow rate under the
With-Agtion condition, i an or equal to 10.0 pmf (LOS C or better), the impact should

not be considerél

significa@v able 16-14 or the sliding scale formula below:

Q

quation 16-8
\ X
0 Y 2353 -5
where,
Y = increase in average pedestrian flow rate in pmf to
be considered a potential significant impact

X = No-Action pedestrian flow rate in pmf
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TABLE 16-14
SIGNIFICANT IMPACT GUIDANCE FOR
SIDEWALKS
NON-PLATOONED FLOW
NON-CBD LOCATION
With-Action Condition
No-Action Ped Flow Increment
Condition to be Considered a
Ped Flow Significant Impact
(ped/min/ft) (ped/min/ft) \
<75 With-Action Condition > @
10.0
75 to 7.8 Increment > 2.6
79 to 8.6 Increment > 2.
87 to 94 Increment > 42
95 to 10.2 Increm
103 to 11.0 In n 2
111 to 11.8 Increment® 2.1
119 to 126 crement> 2.0
12.7 to ment >

Increment >

Increment> 1.1

Increment> 1.0

Increment > 0.9

Increment> 0.8

Increment> 0.7

Increment > 0.6

e |Ifthe in in average pedestrian flow rate is less than value calculated from the formula
ofyTable 16=14, the impact should not be considered significant.
erage pedestrian flow rate under the No-Action condition is greater than 23.0 pmf,

hen¥an increase in pedestrian flow rate greater than or equal to 0.6 pmf should be consi-
ed significant.

mple, if a sidewalk under the No-Action condition has a pedestrian flow rate of 12.8 pmf, then
an increase in pedestrian flow rate greater than or equal to 1.9 pmf (Y = 3.53 — 12.8/8.0 = 1.9) should
be considered a significant impact.

442.2. Sidewalks with Non-Platoon Flow in CBD Areas
The procedure for sidewalks exhibiting non-platoon flow in CBD areas is similar to that for non-CBD
areas, except that With-Action condition average pedestrian flow rate that is considered to be ac-

%_E
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ceptable ranges from LOS A to mid-LOS D (as opposed to LOS A through LOS C non-CBD areas). If the
average pedestrian flow rate under the With-Action condition deteriorates to worse than mid-LOS D,
then the determination of whether the impact is considered significant is based on the same sliding
scale as for non-CBD areas. Determination of significant impacts for sidewalks with non-platoon flow
in a CBD is summarized as follows:

e |f the average pedestrian flow rate under the No-Action condition is less than 10.4 pmf and
the average flow rate under the With-Action condition is greater than 12.5 pmf (worse than
mid-LOS D), then it is considered a significant impact. If the average flow rate under t
With-Action condition is less than or equal to 12.5 pmf (mid-LOS D or better), the imp@ct

should not be considered significant.
e |If the average pedestrian flow rate under the No-Action condit@ ween 10.4
1

pmf, an increase in average flow rate under the With-Action go should be i
significant according to the formula in Equation 16-8 or u@ 6-15. If'the increase in

average pedestrian flow rate is less than the value cal m twﬂa le 16-

15, the impact should not be considered significant.

TABLE 16-15
SIGNIFICANT IMPACT GUID
SIDEWALKS

NON-PLATOONED
CBD LOCATION

rement> 2.2
2.1
Increment > 2.0
Increment > 1.9
Increment> 1.8
Increment> 1.7

Increment> 1.6
Increment > 1.5
Increment> 1.4
Increment > 1.3

Increment > 1.2
Increment> 1.1
Increment> 1.0
Increment> 0.9

Increment> 0.8
Increment > 0.7
>23.0 Increment> 0.6
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e If the average pedestrian flow rate under the No-Action condition is greater than 23.0 pmf,
then an increase in pedestrian flow rate greater than or equal to 0.6 pmf should be consi-
dered significant.

442.3. Sidewalks with Platoon Flow in Non-CBD Areas
For sidewalks exhibiting platoon flow in non-CBD areas, With-Action condition pedestrian flow rates
deteriorating within acceptable LOS (LOS C or better) should generally not be considered a significant
impact. If the pedestrian flow rate under the With-Action condition deteriorates to LOS D or worse,
then the determination of whether the impact is considered significant is based on a sliding scale t
varies with the No-Action average pedestrian flow rates. This impact determination is premise
the assumption that the increase in pedestrian flow rate under the With%condition e

less tolerable when there are large pedestrian volumes to begin with u%

Determination of significant impacts for sidewalks with platoon flow i
as follows:

e |If the average pedestrian flow rate under the No-Acti ion is lg§s than 3:5pmf and
the average flow rate under the With-Action condition, is greater .0 pmf (LOS D or
worse), then it is considered a significant i C averag ratelunder the With-

Action condition is less than or equal to 6.0
considered significant.

pact should not be

e |f the average pedestrian flow rat der the No-Actio i is between 3.5 and 19.0
pmf, an increase in average flow r der the With-Actiomcondition should be considered
significant using Table 16-16 or t ing scale f elow:

Equation 16-9 Q
\ > 3.03

wher Q

Y créase’in average p?striah flow rate in pmf

| significant impact

e'tensidered a potent

@—Action@n flow rate in pmf.
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TABLE 16-16
SIGNIFICANT IMPACT GUIDANCE FOR
SIDEWALKS
PLATOONED FLOW
NON-CBD LOCATION
With-Action
Condition
No-Action Ped Flow Increment

Condition to be Considered

Ped Flow Significant Impact \
(ped/min/ft) (ped/min/ft)
<3.5 With-Action Condition > 6.0 0 &

35 to 38 Increment> 2.6

39 to 4.6 Increment> 2.5
47 to 54 Increment >

55 to 6.2 Increment,>

63 to 7.0 Incremen

71 to 7.8
79 to 86
87 to 94
9.5 to 10.2
103 to 11.0

Increment

Increment >

Increme?z 1.4
Increment > 1.3

Increment > 0.9

Increment> 0.8

Increment> 0.7

Increment > 0.6

N

e Ifthein in average pedestrian flow rate is less than the value calculated from the for-
mula or Table 16-16, the impact should not be considered significant.

o If average pedestrian flow rate under the No-Action condition is greater than 19.0 pmf,
an increase in pedestrian flow rate greater than or equal to 0.6 pmf should be consi-
dered significant.

For'example, if a sidewalk under the No-Action condition has a pedestrian flow rate of 8.8 pmf, then
an increase in pedestrian flow rate greater than or equal to 1.9 pmf (Y = 3.03 — 8.8/8.0 = 1.9) should
be considered a significant impact.

442.4. Sidewalks with Platoon Flow in CBD Areas
The procedure for sidewalks exhibiting platoon flow in CBD areas is similar to that for non-CBD areas,
except that With-Action condition average pedestrian flow rate that is considered to be acceptable
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ranges from LOS A to mid-LOS D (as opposed to LOS A through LOS C non-CBD areas). If the average
pedestrian flow rate under the With-Action condition deteriorates to worse than mid-LOS D, then the
determination of whether the impact is considered significant is based on the same sliding scale as
for non-CBD areas. Determination of significant impacts for sidewalks with platoon flow in a CBD is
summarized as follows:

e |f the average pedestrian flow rate under the No-Action condition is less than 6.4 pmf and
the average flow rate under the With-Action condition is greater than 8.5 pmf (worse than
mid-LOS D), then it is considered a significant impact. If the average flow rate under t

should not be considered significant.

With-Action condition is less than or equal to 8.5 pmf (mid-LOS D or better), the imp@ct

e |If the average pedestrian flow rate under the No-Action conditi

pmf, an increase in average flow rate under the With-Action go
significant according to the formula in Equation 16-9 or using
average pedestrian flow rate is less than the value cal
17, the impact should not be considered significant.

If the average pedestrian flow rate under t

then an increase in pedestrian flow rate gre
dered significant.

CEQR TECHNICAL MANUAL
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TABLE 16-17

ent to be Consi-
der% Significant Impact
(ped/min/ft)

Increment > 2.2
Increment > 2.1
Increment > 2.0
Increment> 1.9
Increment> 1.8
Increment > 1.7
Increment> 1.6
Increment > 1.5
Increment> 1.4
Increment > 1.3
Increment > 1.2
Increment> 1.1
Increment> 1.0
Increment> 0.9
Increment > 0.8
Increment> 0.7
Increment > 0.6
16 -63

\tween 6.4

should be si

16-17. 1

m the

o

e increase in

mula le 16-

eatepthan 19.0 pmf,
mf should be consi-
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450. DETERMINATION OF SIGNIFICANT PARKING SHORTFALLS

Should the proposed project generate the need for more parking than it provides, this shortfall of spaces may be
considered significant. The availability of off-street and on-street parking spaces within a convenient walking dis-
tance (about 0.25 mile) is considered in making this determination. For example, should the number of available
parking spaces within this distance from the project site be ample to accommodate the project's parking shortfall,
the shortfall would not be significant. If the available parking supply is not sufficient to accommodate the pro-
posed project's shortfall, the determination whether a parking shortfall is considered significant should take into
account the following:

e For proposed projects located in Parking Zones 1 and 2, as shown in Map 16-2, “Parki
the inability of the proposed project or the surrounding area to ommodate a p
parking demands is considered a parking shortfall, but is generall t'¢ensidered si
the magnitude of available alternative modes of transportation.

NOTE: To view detailed maps of parking zones 1 and 2 for a n (which is all con-
sidered Parking Zones 1 and 2), see the maps for the Squfth.Bra i@, Jama ong Island

e For proposed projects located in residential ed as Parking Zones 1
and 2, as shown in Map 16-2, a project’s parki ore than half the available

on-street and off-street parking spaces i be considered significant.

The lead agency should consider additiona hether such shortfall is signifi-
cant, including: the availability and &of transit in the ; the proximity of the project to such
transit; any features of the proj t'are consij d trip réduction or travel demand manage-
ment measures (TDM) as set bsection @ travel modes of customers of area com-
mercial businesses; and Patterns of automobile usage by area residents. The sufficiency of parking

within 0.5 mile (rather .25 mile) o
may also be consider

@ ect site to accommodate the projected shortfall

The identification of signific s leads to t@d to identify and evaluate suitable mitigation measures that
mitigate the impact or s€turh projected future to an acceptable level that is not considered a significant im-
pact, following the imp riteria as the guidelines in Section 400. Identification of feasible and prac-
tical mitigation/improvement measur; mguided by DOT’s 2009 Street Design Manual, the detailed guide to

the City’s tran tion policies.

In general,fthe mi n analygis begi identifying those measures that would be effective in mitigating the impact

at the least cast and then proc to measures of increasingly higher cost only if the lower cost measures are deemed

i eht. In doing so, car; be exercised that the implementation of a given measure should not mitigate im-
n one area—either ge ic or technical—that would create new significant impacts or aggravate already pro-

icant imp elsewhere.

500. DEVELOPING MITIGATIO

For sighificantly impacted stairwell from a subway station, stairwell widening could be an appropriate
mitigation, idening should not narrow the adjacent street-level sidewalk to the point where it does not have
sufficient 0 process pedestrians passing along it and consequently creates a significant adverse pedestrian
impact. Co tion should be given to widening the sidewalk or relocating the stairwell into a project building, if

conditions permit. Creation of a bus "lay-by"—where the sidewalk width is reduced to provide an exclusive berth for
buses to pick-up and drop-off passengers—should also not result in a longer pedestrian path, reduced sidewalk width
or corner reservoir area by an amount that creates significant impacts. One commonly recommended traffic mitigation
measure is to re-time existing traffic signals to provide increased green time—and thus increased capacity—to the in-
tersection approach that is significantly impacted. Not only should the traffic analysis make sure that other intersec-
tion approaches that would lose green time could afford to do so, and that existing signal progression along an impor-
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tant arterial not be unduly impacted, but also that pedestrians crossing the street still have sufficient green time for
them at cross-walks losing pedestrian walk time. The same concern is apparent with respect to parking, where the
prohibition of curbside parking along an intersection approach that requires an additional travel lane could reduce the
supply of parking spaces by an amount large enough to trigger a parking shortfall. Also, traffic mitigation analyses need
to consider potential implications on air quality, noise, and, possibly, neighborhood character analyses.

Consequently, it is important that the each transportation element and facility be considered as a comprehensive sys-
tem, wherein changes in one could impact activity patterns and/or levels of service in another. It is possible that rec-
ommendation of a major new transit service—such as institution of ferry service at a new waterfront site—thatd§ gen-
erally viewed as a major overall access benefit, may also have secondary impacts that need to be evaluated

significance. For example, the lead agency should examine whether pedestrian flow§,to and from the i
would cause impacts, whether intersection capacity would be affected if buses are rerouted to connect Wi ry,
I

or whether there be sufficient parking for ferry users. This does not mean that the r, more effective of desir-
able mitigation measures should not be considered, but rather that a comprehens and evajuation‘is needed.

LOS analysis should be conducted and documented for those transit and p elements that 0 mitigation
and/or for those elements that may be impacted as a result of mitigatio@res of er element as described
above. This analysis is referred to as the “Action-with-Mitigation” ¢ i nd is then

condition. The impact is considered fully mitigated if there is no sighific pact follo githe same impact criteria as
described above. A significant adverse impact that has no feasible mi jon or ¢ y mitigated must be iden-
tified as an unmitigated impact.

co red to the No-Action

As an example, suppose a sidewalk with platooned rowNB.'D has an averageyedestrian flow rate of 15.8 pmf under
the No-Action condition, and under the With-Action it the average flow fate is increased to 17.9 pmf. This is
considered a significant impact because the incr .1 pmf, an Equation 16-9 or Table 16-17, any incre-
ment greater than or equal to 1.1 pmf is cofisidered @ significa be considered fully mitigated, the incre-

ment under the Action-with-Mitigation co t\ tive to o<Action condition would have to be less than 1.1
pmf. This means the average pedestrian! flow, rate under tt n-with-Mitigation condition would have to be

brought down to less than 16.9 pm

Once the mitigation analyses ha completed, it is &essary to review the required mitigation measures with
DOT for its approval as the agency fesponsible Q&ir implementation. Similarly, for transit mitigation, NYCT-
e

Operations Planning should d. For , recommended to contact the implementing agency prior to the
draft EIS stage becausé the al of mitigati e finalized before the issuance of the Final EIS. Below are the
specific mitigation measutes that could be imp. nted.

510. TRAFFICMITIGATION
Whem g traffic mitigation; the impact is considered fully mitigated when the resulting LOS degradation
r th i

de n condition compared to the No-Action condition is no longer deemed significant

ction-with-Mitig
'ng the impact cs described in Section 420. For example, if a No-Action condition lane group has an
avierage control&) ‘0 seconds/vehicle (LOS E) and the average delay in the With-Action condition increas-

esgto 65.0 seco OS E), it is considered a significant impact as the increment in delay (8.0 seconds) is greater
an the im%e old of 4.0 or more seconds identified for LOS E. For this impact to be mitigated, the aver-

age d ave to be brought down to less than 61.0 seconds so that the delay increment between the
With d No-Action conditions is less than 4.0 seconds. For future No-Action LOS A, B, or C, mitigation to
mid-L § required. For example, if a No-Action condition lane group has an average control delay of 34.0

seconds/vehicle (LOS C) and the average delay in the With-Action condition increases to 50.0 seconds (LOS D), it is
considered a significant impact. For this impact to be mitigated, the average delay would have to be brought
down to 45.0 seconds (mid-LOS D).

The range of traffic mitigation measures can be viewed as encompassing five categories: a) low-cost, readily im-
plementable measures; b) moderate-cost, fairly readily implementable measures; c) higher capital cost measures;
d) enforcement measures; and e) trip reduction or travel demand management (TDM) measures. Some discus-
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sion of the benefits and issues associated with each of these types of measures is presented below. If the lead
agency, in consultation with DOT, determines such measures are impracticable for a particular project or in a par-
ticular location, other mitigation measures may then be considered. In addition, when geometric changes to city
streets are proposed to mitigate significant transportation impacts, the proposed changes must conform to the
guidance in DOT’s 2009 Street Design Manual, which sets the City’s policy for designing existing and new streets.
Mitigation measures often require implementation by, or approval from, agencies (such as DOT, MTA and the
New York City Transit Authority (NYCTA)). Since many of the City's highways are under NYSDOT jurisdiction, coor-
dmatlon and approval from that agency, in addition to NYCDOT is reqmred Such approval should be agree to in

policies that guide the design of certain measures:

Table 16-18
Type of measure ’ Approval required
511. Low-cost, readily implementable measures

Signal phasing and timing
modifications

Parking regulation modifications

Lane restriping and pavement marking
changes

DOT Signals Division

Design Manual

Street direction and other
signage-oriented changes

512. Moderate-cost, fairly readily impleme sures
<

Intersection channelization
improvements
Traffic signal installation

Street Design Manual

Intersection Control Analysis

513. Higher-Cost Mitigation
Geometric improvements G poT nghw Design and Street Design Manual
Construction
E@hway Design and Street Design Manual
C ction

Highway Design and
onstruction
DOT Highway Design and
Construc new highway ram Construction, Street Design Manual
NYS DOT (for State-owned highways)

Street widening

Construction of hew Streets Street Design Manual

ment Mea

cenforcement age NYPD ‘

MTA New York City Transit

DOT Highway Design and
Construction (if geometric changes
are proposed)

New transit services MTA New York City Transit
Telecommuting

Street Design Manual
(if geometric changes are
proposed)

DOT Office of Bicycle and Pedestrian

Bicycle facilities
ey ! Programs
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Mitigation analysis would typically start with the identification of low-cost, readily implementable measures and
proceed to the higher cost measures. It is recommended that TDM or similar measures that would promote effi-
cient means of travel, reduce auto dependency and encourage transit, pedestrian and bicycle modes be consi-
dered to the extent practicable concurrently with the low-cost measures.

511. Low-Cost, Readily Implementable Measures

These mitigation measures typically include signal phasing and timing modifications, parking regulation mod-
ifications, lane restriping and pavement marking changes, turn prohibitions, street direction changes, a
other traffic-signage-oriented changes. DOT approval is required for the acceptance and implementatiofi of

these measures.
SIGNAL PHASING AND TIMING MODIFICATIONS \

The goal of signal timing modifications, which is often the first traffic measure consi ,
is to shift green time from intersection approaches that have clea t capacityyto those that
need additional green time to accommodate their traffic dem ns are
considered when a specific movement at an intersection req or its movement to
be completed. For example, northbound left turns at ap oceed together
with all other north- and southbound traffic. Provisi afsepe ign@ ase forleft turns would

generally allow them to move conflict-free and, Care should always
be exercised that provision of such an exclusive z impact other traffic
movements at the intersection. Should a |éfg-turn pRase be pro ft-turn warrant analysis is
required for DOT review and approval. Se endix for the left-turn warrant analysis.

separate phase for a particular left

ision o
turn volume. It could also be an4adv se for apn_e oach to an intersection or a combi-

nation of different movements i hasing and timing modifications may also be
g problemsyat particular intersections. Application to DOT

helpful in mitigating pedestri

must be made for sign ingyand/or timing modifiegtions. In addition, should the proposed signal
timing changes exceed seéonds of green tve reallocation, a signal progression analysis may be
uld consult DOT to determine whether such analysis is needed.

nsiders their implication on pedestrian crossings and
al progression along a corridor or through a CBD area. It
or pedestrians to safely cross the street must be maintained

osed. An average walking speed of 3.5 feet/second (fps) should
children proportion is less than 20 percent of the population, oth-

if the elderly a %
Iking s;%?f D fps should be used. If the study intersection has a school crosswalk or is
r

ted’in a Senio estrian Focus Area, a walking speed of 3.0 fps should be used. The minimum
time’required f ians should be estimated using the following guidelines:

K

’

| (Walk Interval) = minimum of 7.0 seconds,
CT (Pedestrian Clearance Time) = PCl + Bl = crosswalk length/average walking
speed,
PCI (Pedestrian Change Interval aka Flashing Don’t Walk) should not be less than
6.0 seconds, and
Bl (Buffer Interval aka Don’t Walk) is the same as the amber plus all-red time and
should not be less than 5.0 seconds.

Minimum Pedestrian Time = WI + PCT
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PARKING REGULATION MODIFICATIONS

The goal of this measure is to restrict, remove, or relocate parking (including bus stops) by modifying
curbside regulations along streets where additional travel lanes are needed for traffic capacity rea-
sons, or to reduce conflicts between cars involved in parking maneuvers and through traffic. In add-
ing capacity by removing on-street parking, the analysis also evaluates impact on bus service and
whether there is sufficient parking space within the study area to accommodate those parked cars
that have been displaced. It should be noted that relocation of bus stops would require NYCT/MT,
Bus review and approval of such mitigation measures.

LANE RESTRIPING AND PAVEMENT MARKING CHANGES

The objective of these measures is to make more efficient use of a stre idth, either i
an exclusive turning lane, restriping the lane markings to give greaterid those
need them, etc. For example, an intersection approach charac@by a very h

movement and moderate through and left-turn movements ntly previde a 1 ot wide
. Re the approach to
i other mo ents may pro-

ed that any proposed

STREET DIRECTION AND OTHER SIGNAGE-ORIENTE, S
At times, it may be advisable, or necessary, nvert a dy street to one-way operation or vice
ay streets. This tends to provide

versa, or convert a pair of two-way(stre to a pair'e
greater traffic capacity since it rerx flicts typica ent in two-way traffic operation, par-
i %

ticularly from left turns vs. o at high volume intersections. It should be
noted that the one-way o ion could also result desirable safety impacts due to higher ve-
hicle speeds. Any streetidire changes requige re-analysis of all potentially affected intersections
in the study area (an t the area, if appr{;iate) for traffic and safety impacts, pursuant to the

methodologies described in earlier in tmter.
Other traffi€ mi idh measures k e prohibition of left- or right-turns, or signage that re-

icles'in a given lan€ to,t left or right or to only proceed through the intersection.

Since it gener takes moréyti d capacity for vehicles to make turns than to proceed straight

thfough an intersectio easures often offer substantial capacity benefits. Again, the traffic

analys uld needbto as garefully the diversions of traffic and their impacts to other streets and
ersections.

Any parking reg @v odification, lane striping, pavement marking, street direction, and other sig-
ges require the preparation of scaled schematic drawings depicting existing and

age-related cha
proposedmions for DOT'’s review and approval. In addition, the schematic drawing should in-
clude the r of lost parking spaces.

e-Cost, Fairly Readily Implementable Measures

es typically involve a level of capital costs somewhat higher than those defined above, yet which
are generally considered moderate overall, such as intersection channelization improvements, traffic signal
installation, and others.

e Intersection channelization improvements. Channelization improvements are intended to provide
traffic movements with greater clarity or ease of movement. They may include minor widening of
the approach to an intersection to provide an increased curb radius for right-turning vehicles, a me-
dian separating the two directions of traffic flow on a two-way street, or islands for pedestrian refuge

CEQR TECHNICAL MANUAL 16 - 68 JANUARY 2012 EDITION



TRANSPORTATION [S§

or to delineate space for turn movements through an intersection. In addition, any proposed channe-
lization would require the preparation of scaled schematic drawing depicting existing and proposed
changes for DOT’s review and approval.

e Traffic signal installation. At times, it may be necessary to propose the installation of a traffic signal
where an unsignalized intersection does not possess sufficient capacity to process cross-street traffic
volumes or where it would mitigate vehicular or pedestrian safety impacts. Recommendation of this
mitigation measure also requires the completion of a signal warrant analysis—this is a set of volume
and safety evaluations needed to determine whether a signal is warranted.

DOT requires the preparation of traffic signal warrant analyses if a new signal is proposed at the draft

EIS stage (see the Appendix for “Intersection Control Analysis“). The analysis sho&nc‘lude proje ut
volumes, the appropriate modal split, and future volume flow maps. There ar, ,State, and,F V-
ernment guidelines on the conduct of signal warrant analyses. The DOT gui %ould be uti i n-
ducting a warrant analysis to determine the likelihood that a signal is wargant T woul rovéithe new

signal once the warrants have been satisfied.

513. Higher-Cost Mitigation Measures

In general, this category of mitigation measures includes s
struction of new ramps to or from an existing highway.
fic control system, and other measures that are typicall
These measures would require review and approvalfrom b

GEOMETRIC IMPROVEMENTS

A variety of methods are avaiIabI‘e to
safety and rationalize traffic movx

traffic calming treatments, an
sign Manual.

STREET WIDENING Q /
When implementatir& acity improvements such as signal phasing and timing changes, curb

parking prohibiti op relogcati d others are not sufficient to provide the required ca-
pacity withif th isting street wi i be possible to widen the street, to provide wider travel
lanes or jonal travel lanes. , wider streets may result in detrimental effects related to

nvironment and should be avoided in existing built-up areas.
2, and surface transit movements in the area would be jointly ana-

safety and the“guality of

lyzed withsthis mitigation
%TRUCTION OF ETS

@

At times, it mayb vantageous to either reopen a closed, or demapped, street or construct a new
ing to a elopment site. This access improvement could thus potentially provide a new
o the site and alleviate projected congestion on existing routes. It is a relatively un-
re that is occasionally available to large projects in settings where existing street
er limited.

treet le

CTION OF NEW HIGHWAY RAMPS
The objective of this measure is to provide an additional means of access from the primary regional
route(s) leading to a project site. When access to the site is via an existing highway ramp that leads
to an already congested local street en route to the site, construction of a new ramp could relocate
traffic to another street better able to accommodate it. Since many of the City's highways are under
NYSDOT jurisdiction, coordination and approval from that agency, in addition to DOT, is required.
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514. Enforcement Measures

These measures generally involve costs that accrue to the City over a period of time, rather than as one-time
construction costs, and include the deployment of traffic enforcement agents (TEAs), or certain types of phys-
ical improvements that are variable by time of day.

TRAFFIC ENFORCEMENT AGENTS
TEAs are often deployed by the New York City Police Department (NYPD) at critical locations where it
is important to minimize spillback through an intersection, and thus avoid potential gridlock. At
times, by virtue of their being stationed at busy intersections, the TEAs also manually override
traffic signal timing patterns to improve traffic operation for intersection approaches experien
congestion. The recommendation of deploying TEAs at a significant impa
priate where: a) an intersection is unsignalized and a TEA could ensure
the enough gaps needed to pass into or through the intersection; or

eral different timings to function optimally at different times of th% .

from a sporting event).

In addition, TEAs may be deployed by NYPD to ensure tha -
and that the required number of moving travel lane a%
cal time periods. Within the traffic analyses, it may b

ment of an existing curb parking regulation wit
that the curb lane is fully free of parked ca‘;ﬁ en its ; needed for moving traffic.
u

At critical locations, the deployment of TEAs Id assist in ensu that the lane's capacity would

be available.
It should be noted that the use of e (o t agents 4
to their recurring annual cost. ix , enforce have been considered only for city-

sponsored projects as a matt policy. for construction-related impacts that are

temporary in nature, enforcement agents may be a # ppropriate measure. In addition, if a private
applicant recommends% TEAs, then th} lead"agency/applicant must secure approval from

ation is not a preferred measure due

NYPD.

515. Trip Reduction or mand M ent Measures
Trip reduction

M res seek either the volume of vehicular trips generated by a project,
divert them to occupancy Ve i%\ single-occupant autos, or divert them to hours that are not as
critical as hours for which sig . acts were identified. These measures include carpooling or van-
pooling, red work hours % e programs, new transit services or transit subsidies, telecommuting,

ag
and & er mea%V
CARPOOLING AND @o G

igh

o promote the formation of carpools or vanpools that would draw people out

he objective h
of their single-occupant vehicles or otherwise increase the average occupancies of all vehicle traffic
generat site.

ORK HOURS AND FLEXTIME PROGRAMS

jective of these measures is to stagger the times at which people drive to and leave their
, ace so as to reduce the volume of vehicular traffic on the road during the affected area's peak
commuting hours. With staggered work hours, employees work somewhat different shifts; under
flextime, employees are free to arrive at work at any time within a given range (say, 7:30 a.m. to 9:30
a.m.) and leave within a given range (say, 4:00 p.m. to 6:00 p.m.).

9

CEQR TECHNICAL MANUAL 16-70 JANUARY 2012 EDITION



TRANSPORTATION [S§

IMPROVED BUS SERVICE

This measure may include the provision or expansion of dedicated bus lanes to improve the opera-
tion of major bus routes in the study area by introducing the elements of Select Bus Service (i.e.,
high-speed boarding, limited-stop service, off-board fare collection, etc.). Because most bus service is
provided by MTA and its member agencies, coordination and approval from NYCT/MTA Bus is re-
quired.

NEW TRANSIT SERVICES

This measure may include provision of a company shuttle bus linking the workplace with the neare
mass transit stop, initiating shuttle bus or jitney service for noontime trips to local retail areas, ordhe
extension or enhancement of existing bus routes to the site, with the objégtive of promotin n
usage to the maximum extent possible. Because most bus service is provi \MTA and its
agencies, coordination and approval from NYCT/MTA is required.

at a telecommuting center where they may complete their nts on alized set of com-

e
llationsiin their ho'l'he jective is to re-
BICYCLE FACILITIES

The objective of this measure is to promotex bicycles as travel to work by provid-

TELECOMMUTING Q
With telecommuting, employees may work a specified number@ er weekfor per m either
m

puters or work stations, or at employer-provided in
duce the volume of trips being made.

ing bicycle facilities such as secure indoor bi torage areas, lockefyrooms, and showers, when not
already required by zoning. Studies hav ercent of those who would normally

use an automobile or taxi to travgl tofwor f bicycle facilities were available. If it

is anticipated that a portion of prtx ers of tie site w

then the number of projected ile person @ d be reduced by up to 3.9 percent for sites

such as offices and industri kplaces.
pr

For example, if a prop ct’s person trijhave 12 percent auto share based on a previously

researched or approved | split, an e proposed development would provide bicycle facilities,

in this case the share coul duced to approximately 11.5 percent (12.0% * (100% -

3.9%) = 11.5%). \

MANAGED DELIVERIES

Thi asure would cog g ect owner/operator/tenant to reducing or eliminating deliveries

quire scheduling deliveries and ensuring that staff is available on the

@v end duri ff-peakfhours (i.e. evening and overnight).
ugh the measure d above may be implemented individually, their implementation may also be

during peak periods, It
A N r
% as a collective f trip reduction options—referred to as TDM.

It should be no Mwever, that embracing TDM as mitigation means that the project developer, sponsor,

d/or tenant need to make a binding commitment to measures that may to some degree affect the way

ducted (e.g., altering work schedules, commitment to vanpools, etc.). For any proposed

s not described in the above list, the lead agency should consult with DOT as early as possible

of this strategy as mitigation. Additionally, any commitments to mitigation and TDM measures
should be memorialized in the Statement of Findings.

516. Traffic Monitoring Plan

A Traffic Monitoring Plan (TMP) is recommended for medium- to large-scale developments that have identi-
fied unmitigatible impacts as well as projects that propose capital improvements such as widening of road-
way, curb extension (neck-down/bulb-out), raised median, signal installation, etc. The TMP would help DOT

CEQR TECHNICAL MANUAL 16-71 JANUARY 2012 EDITION



TRANSPORTATION [SE

verify the need and effectiveness of the proposed mitigation measures identified in the EIS or similar meas-
ures through use of traffic data collection and analyses when the proposed project is built and occupied. The
TMP should include both locations for which mitigations are identified and locations that are determined to
be unmitigatible in the EIS. The monitoring commitments should be acknowledged either in the FEIS and/or in
the DOT sign-off letter. A detailed TMP scope of work should be submitted for DOT review and approval prior
to commencing any data collection and analysis. The lead agency, in consultation with DOT, should deter-
mine whether a TMP is required and, if so, what technical areas (i.e., traffic, parking, pedestrian, etc.) and lo-
cations should be included in the TMP.

520. RAIL TRANSIT MITIGATION

There is a range of rail transit measures available to mitigate certain types of si
jected for a proposed project. These measures are primarily related to the sta

could be affected by a proposed project. Significant line-haul impacts, on@

cult to mitigate.
ificanimpacts, providing that
% airway to widen it and
hesStairway widening.

t impacts th e‘pro-
ents that'are analyzed and
and, be extremely diffi-

Stairway widening are the most common form of mitigati
NYCT deems it practicable, i.e., that it is worthwhile to
that a given platform affected by such mitigation is wid to accomm

It may also be possible to mitigate stairway impactsiby adding vertical ¢ the vicinity of the impacted
stairway, rather than widening the stairway itse ated earlier, NYC proval is needed. Stairway wi-
dening or new stairways must conform to the N ion Plan Design Guidelines.

i@impact an@yp
hs are g0 >
O

521. Stairways Q
o

Where the calculated WIT triggers a

mitigation, actual stair widening are

planned with NYCT guidance. Typically,st d in terms of one 30” pedestrian lane. Thus,

a stair that is 100 inches wide and a of 6 inches d'be widened to 120 inches to create four 30-

inch pedestrian lanes. New stair ideally built in 30-i increments.

522. Station Passageways Q

The consideration of a mitigati ufles for station passageways and corridors is very similar to
alpways. Here, too e of a congested passageway or the construction of a new
some passenger @activi ay from the existing one may be considered. Both of these

ey are likely to be considered only for severe impacts. Where
s should be constructed or widened to create a passageways based

alytical relationship between stairways connecting station platforms with pas-

latforms. For cases where both stairways and passageways would be characte-

imp he provision of widened stairways might increase the pedestrian flow rate into

%by exacerbating congestion there. Mitigation analyses for all these elements need to
taheously.

to add more turnstiles or high-wheel exits, providing there is sufficient space within the station, to accommo-
date them. A measure to mitigate projected escalator or elevator shortages is to add appropriate vertical pro-
cessor capacity, preferably an escalator or elevator. As mentioned above, transit station mitigation should
consider the entire station as a system and make sure that improvements in one area do not affect operations
in another.
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524, Station Agent Booths and Control Areas
Mitigation of excessive queuing and/or delays at booths and MetroCard vending machines may entail the

provision of additional machines, where space permits. As mentioned above for turnstiles, the analysis of mi-
tigation measures may need to consider potential effects on other elements of the station as well.

525. Platforms

Mitigation of platform impacts is a difficult exercise since the lengths and widths of existing platforms are
generally fixed. There are relatively minor measures that may be considered, including the relocation of tr
receptacles and other platform furniture that reduce platform width at critical locations. It is also p |
that the opening of new stairways could alleviate problem conditions at the congésted location. NYCImay@l-
so consider widening side platforms where congestion is severe. 2\

526. Line-Haul Capacity

Generally, the generation of significant line-haul impacts can only be mitigated by operating itional trains
over a given subway line, which may not be operationally or fiscally gracticable. It is generally accepted that
the determination of significant line-haul capacity impacts is ma%' closure pufposes rather than to pro-

vide mitigation; these impacts usually remain unmitigated.

BUS TRANSIT MITIGATION

Significant bus impacts generally may be mitigatedyby incréasing the f service on existing bus lines.
This must be approved and implemented by the or and is subject t erational and fiscal constraints. In

addition, the mitigation measures below shoul sidered pacts are identified. As some of these meas-
is importa onsult with NYCT/MTABC/LIB to determine

ures are more applicable outside of the‘urb

the appropriate mitigation measure. Fordde ents existing bus the following should be consi-
dered:
If the main building entra i ar to the street, th llowing options are available for considera-
tion: l
e Inclusion of a@;trian entra the side of the building facing the bus route;
o io@b—side bus s\ ould allow buses to pull out of traffic and discharge and
pp gers; and
e Inclusion of spa elter for passengers.
If the main building entra ot near to the street, two options are available for consideration:
N outing th s through the project site, with:
o on of a bus turnaround area;

Inclusion of a bus stop; and/or
o %Inclusion of a bus shelter.
ping the bus on the street adjacent to the Project Site with:
o The same mitigation measures listed above; and optionally,

o The inclusion of a lit, sheltered pedestrian walkway between the building’s entrance
and the bus stop.

If the development is not served by an existing bus route, MTABC/NYCT/LIB should be consulted
about possibly extending a bus route to serve the site with the above-mentioned mitigation meas-
ures being considered along with the following modifications:

CEQR TECHNICAL MANUAL 16-73 JANUARY 2012 EDITION



540.

TRANSPORTATION [S§

e Space provided at a bus stop adequate for bus operational needs.
e Access for bus drivers to the rest-rooms at terminals.

If a significantly large number of bus passengers are expected to be generated, a covered, secure lo-
cation for fare-vending machines could be considered for inclusion in the project’s site-plan.

The developer should also consult with NYCT about locating a designated space for Access-A-Ride vehicles adja-
cent to the accessible entrances of the development to the extent practicable.

This listing of possible mitigation measures is not meant to be exhaustive, and other appropriate mi
measures with respect to transit impacts should be considered. NYCT/MTABC/LIB should be consulted:

of these mitigation measures have the potential to impact available sidewalk sp close coordin w
pedestrian analysis is integral. @

PEDESTRIAN MITIGATION Q Q
Identification of feasible and practical mitigation measures should % nt, to extent cticable, with

DOT’s 2009 Street Design Manual, the detailed guide to the City’ ortation palic Available measures to
mitigate significant pedestrian impacts may include:

e Providing additional green signal time or new signal
fic with sufficient green time without causi
e Widening intersection crosswalks to pr

taken so that turning vehicles have ti
walk widening typically should got exte
visibility.

Relocating street furniture,@nds, or other es that reduce pedestrian capacity at side-

walks or corner reservirs.

New traffic signal or, \Qdcersection contro%easures for uncontrolled pedestrian crossings.
Providing curb C), neck-d @e reductions to reduce pedestrian crossing distance.
Widen&mk or other &n path.

Providing a pedestrian r i here analysis indicates that pedestrians would not have enough

i o cross the stre
0&3 id-blo 0SSi d cut-throughs (i.e., arcades, plazas, etc.) on long blocks.
o

viding direc tions from adjacent transit stations to major proposed projects that reduce
the need for tr atrons to traverse overtaxed pedestrian street elements.

Constru a pedestrian bridge to separate pedestrian and vehicular flows.

e Simplifying intersection operations by aligning/normalizing the intersecting streets close to a ninety
”i 2 e, where practicable. It may include modifying/closing the existing channelization (slip

ays) and/or little used street approaches.
ating a part-time or full-time pedestrian mall by closing streets to vehicular traffic.

e Creating high visibility crosswalks to alert motorists of the pedestrian crossing and improve pedestrian
safety

Again, the relationship between traffic, transit, and pedestrian needs must be fully considered in developing
and evaluating alternative mitigation measures.
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550. PARKING MITIGATION

The range of measures that could generally be considered to alleviate projected parking shortfalls or mitigate sig-
nificant parking impacts includes the following:

e Provision of additional parking spaces as part of the proposed project, including such provision off-site but
within a convenient walking distance from the site.

e Modification of existing on-street parking regulations in an appropriate manner—for example, where a
less restrictive parking regulation would not affect the capacity of the street to process adjacent vehicular
traffic demands.

e Paid commercial parking or ParkSmart (a DOT initiative to increase metered parking rates d
riods) may also be effective measures. DOT has found that these measures,improve th
parking by encouraging drivers to park no longer than necessary in Io%where hi urnover is de-

sired.
¢ Implementation of new transit services (e.g., bus routes or b xtension$) or tri uction initia-
tives that would change the projected modal split or reduce number of v, s traveling to (and park-

e storage areas, locker rooms

ing at) the project site. The addition of bicycle facilities stic door se

and showers would encourage the use of bicycles to e e workp
In general, where a parking shortfall or significant imp een identifi 3 osed project must strive to
provide the amount of parking it needs as part owr sed proje han relying on available off-site

parking supplies.

the EIS is intended to ict and analyze alternatives to the proposed
project that are likely to eliminate ofyreduce significay impacts expected to be generated by the proposed
project. Since traffic, transit} pe rian and par?mg impacts are often among those determined to be signifi-

cant, there are attribut posed proj t, if changed, may result in a reduction of expected im-
pacts. Guidance r; arr@e developme

alternatives follows.
611. Reductions in

600. DEVELOPING ALTERNATIVES

610. DEVELOPMENT OF ALTERNATIVES

The alternatives analysis secti

The first ost logical altefa a scaling down of the size of the proposed project, e.g., reducing the
amount of proposed squage footag reduce its overall trip generation. This approach would generally lead
toa Mi | reductio the amount of trips generated, but not necessarily in the magnitude of the im-

thatiwould occu@ mple, if a significant impact is projected under the proposed project that re-

% a widening of t swalk, this proposed mitigation measure may not be warranted under the alter-
native that wou%c e size of the proposed development. Similarly, an unmitigated impact in the pro-
y

pased project be mitigated under the lesser density alternative.
612.

of alternative involves replacement of a high trip-generating land use component of the pro-
posed prejéct with a lesser trip generator. Care would be needed to make sure that the times in which trips
are reduced are those times at which significant impacts are expected. For example, potential replacement of
office space with retail space may reduce the volume of trips generated by auto in the AM when retail activity
is light, but not at midday when retail uses are very active. Should the preceding With-Action analyses de-
termine that there would be a significant traffic or pedestrian impact in only the midday peak hour, this re-
placement alternative would not be beneficial.
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Consideration of this category of alternative must also recognize that different types of land uses may tend to
have different modal splits as well, and that a land use that has a lower overall trip generation rate may not
necessarily generate fewer trips by all modes. For example, framing an alternative that responds to a signifi-
cant traffic impact under the proposed project with a less-intensive overall trip generator that has a higher
auto-plus-taxi use percentage may not result in a removal of the impact. The alternatives analysis would con-
sider the type of impact found significant and consider alternatives that reduce that impact during the specific
significant impact hour.

613. Changes in Access and Circulation

Another type of alternative revolves around physical site changes that do not necessarily reduce the o
volume of trips generated or the number of trips generated during a specific i ct hour, but that
access and circulation patterns and effectively move traffic to locations or ro, would not signifi-
cantly impacted. There are several examples of this.

Relocation of a project's proposed parking facility or the facility's e
terns and divert traffic away from significant impact locations. Pro
may reduce the undesirable circulation of vehicles on-street in
especially true for proposed projects that either do not inc e%
amount of parking is appreciably short of the demand. _For

(e.g., 500 or more parking spaces), it may be advantage

to disperse traffic and pedestrians to different ronﬂath

than havi oncentrated at a single en-

trance and exit location and a single primary access route.
Relocation of a project's main entrance may aI@ access pa for both vehicular, transit, and pede-
strian access. A proposed project that gengrate ubstantial Vo of vehicular drop-offs, such as a hotel

in Midtown Manhattan, for example, co ially s na trance to a location on the site that re-
: izes conflicts between vehicles engaged in
S a

duces significant traffic impacts at ¢ tions or t
picking up or dropping off passe nd other vehicle past the site. Such "front door" relocation
may also make pedestrian access fr earby subway stations more convenient, alter pedestrian patterns or
increase utilization of a par arsubway station or station entrance over another one, and reduce conges-
tion at key crosswalks or r@servoir spac@he affected area.

Relocation of a préject'sddading docks, orm nfiguration, could also have similar benefits in moving the
goods delivery€unection to a location t es'not significantly impact traffic or pedestrian flow. Reconfigu-
ration of a proposed 1eading dag 5 ck-in operation to one in which the trucks may pull directly into

the delivéry @rea would also rel pressure on traffic and pedestrian movements. It should also be noted
i preference for front-in and front-out truck operations.

that RO ated a strong
, these"options sho e considered both in the early planning for a project as well as during the anal-
% impacts of the a d while it is possible that they may constitute an Alternative, it is more logical

lude this in,the futareWith-Action analysis.

4. Other Alternat
There

3 alternatives that are tailored to a specific proposed project at a specific site that could be
deve @ general, to be effective, they should either (1) reduce the overall level of trip making, shift trip
makingyto _noncritical hours or to noncritical modes, or (2) alter the physical design of a project to relocate
trips away from identified significant impact locations. However, all alternatives must be approved by the
lead agency.

620. EVALUATION OF ALTERNATIVES

In evaluating the impacts of the alternatives relative to the impacts previously determined for the proposed
project, it may not be necessary to conduct a full analysis of the traffic and parking systems conducted as part of
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the With-Action analyses. However, regardless of the technical approach taken, conclusions made from the ana-
lyses of alternatives must have a degree of confidence reasonably comparable to that for the analysis of the pro-
posed project.

For alternatives that reduce the size but not the land use mix of the proposed project, it may be possible to scale
down the proposed project's trip generation projection and then pro-rate the findings of the traffic and parking
analyses accordingly. Yet, while the scaling down of volumes may be appropriate, the pro-rated evaluation of ve-
hicle delay time and other level of service analyses may not. Therefore, those locations determined to have sig-
nificant impacts under the proposed project should be reanalyzed and those findings (i.e., the magnitud im-
pacts and any subsequent changes to the mitigation measures), along with the overall trip reduction t Id

occur under the alternative, should be reported.
For alternatives that alter the mix of land uses within the proposed project or % more in

ripigene-
rator with another less intensive trip generator, it would generally be necessar t quantify t ude of
changes in the projected trip generation by travel mode for the peak ana@ , and the ine the like-

lihood that new impacts could be created from those determined for ed project.

nical analysis approach could follow the guidelines provided immedi%ve. &
For alternatives that contain physical design changes that alter agc d circulati®mypatterns, the analysis would
evaluate the likely access routes expected under the altern where t @ ges would positively and
adversely affect traffic conditions. If this review indic traffic incr occur along routes and at
i i ented. If it encompasses loca-
ose conditions are not currently

e but is reported. If this evaluation
purces of data would be sought to make a

preliminary evaluation. If this preliminar indica hat problematic levels of service currently exist,
or that significant impacts may occur i & i growth and the project-generated trips fac-
tored in, these findings would be do@
In general, the evaluation of a atives’documents the follo
e Would the alternatiye re in increased or decreased trip making by travel mode during the peak analy-
sis hours? This finding,isstypically qua
e Wouldt tive result in on or elimination of significant impacts, and by what amount?
It is préfer to determine whe all significant impacts would be avoided or reduced under the alter-

sed projects a representative set of significant impact locations may
analysis may present its conclusions in a comparably confident manner to

p An assessment of the implications of the analyses on this representative set
ions is pre ed for the overall study area.

Would any ne ficant impacts be expected to occur under an alternative? This would be especially
germanwc atives that alter travel patterns within the study area.

7007ReGuLL ARD COORDINATION

AND STANDARDS

There are no specific regulations governing the conduct of transportation analyses. Therefore, the procedures
and methodologies that are described in this Manual are intended to provide assistance in the structuring and
conduct of EIS and EAS transportation impact analyses.
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711. NEW YORK CITY LOCAL LAW 24 (CRIA)

Effective September 2005, Local Law 24 amended the administrative code of the City of New York in relation
to creation of a review process in the event of the closure of a publicly mapped street. The Community Reas-
sessment Impact Amelioration (CRIA) statement is required if a street is closed for more than 180 consecutive
days for which a permit from DOT is needed. As a result, a CRIA (or EAS/EIS in lieu of CRIA) must be issued to
the Council Member and Community Board prior to the 210th day of the closure. In addition, one public fo-
rum must be held prior to the issuance of the CRIA/EAS/EIS where the applicant/project sponsor assists DOT
in conducting the forum. DOT makes entities applying for permits to close streets for more that 180 days
responsible party for producing the CRIA and assisting and helping to lead the public forum. The CRIA osfEA
would:

e  State the objectives of the closure and why the closure is necessary to% jectives;

e I|dentify alternatives, including the least expensive one, the cost 6 ative and e n if

no alternative is available;

e Assess impacts of the closure on access, traffic, parking, estgian safety, sinesses, residences,
community facilities, emergency services, public tran atien including” parastransit and school
buses, etc.; and

e  Provide recommendations/solutions to miti a on th renced and increase
access to the area.

720. APPLICABLE COORDINATION @\ §

a S

Lead agencies should be aware that it is ne eek app
would be responsible for implementing®t megasures.
the appropriate agencies, namely NYCTL foryail;"subway
traffic, parking, and goods delivery @naly§es and pedest

mitigation measures from agencies that
fances, the lead agency should confer with
mitigation/improvement measures and DOT for
gation/improvement measures. DOT is also re-
0 advisable to confer with DCP regarding its policy

sponsible for the designationef s in the City. Itis a

guidelines, and NYC Parks a @lion approval \wuld be required for mitigation measures involving park-
edge sidewalks and pedestr@ le greenway,systems. It is also important to note that coordination with the
analytical needs of ot nmenta cat@s (e.g., air quality, noise, neighborhood character) may be

needed; other&ej@s Manual sh
730. REQUIRED_ DOCUMENTS FOR REVIE %
€3 ehcy should submit the following documents to DOT (for traffic, pedestrians
and parking) it):
o forms (if applicable);
Q Traffic, Transi , strian and Parking sections/studies;
e  Electr N hard copies of back-up material (i.e., ATR, TMC, physical inventory, official signal timing,
pe%a d bicycle counts, queue observations, three-year accident history, etc);
u

o ﬁ aterial for travel demand factors (TDF) including source information and surveys, if conducted;
o ectronic files and hard copies of the Levels of Service analyses (or similar DOT/MTA-approved software)

for all peak hours and scenarios;

erred to regarding those needs.

e Documentation identifying any modification(s) to the HCS (or other software) default factors as well as all
quantifiable and verifiable field information to support the change(s);

e  Parking analysis, including field survey, parking utilization and related text, figure(s) and table(s);

e  Traffic signal warrant analysis if a new signal or left-turn signal is proposed;
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e  Signal coordination and progression analysis if timing reallocation in excess of four seconds is proposed;
and

e  Scaled schematic of existing and proposed conditions if geometric improvements are recommended.

740. LOCATION OF INFORMATION

Much, but certainly not all, of the information needed to conduct the traffic and parking analyses may be availa-
ble within the technical libraries and files maintained by city and State agencies. For the transit analysis, NYCT has

that may possess information that would be helpful and could save time and resolrces. In some

specific set of available data may be preferable to conducting new counts or ys. Thi
example, where a recent similar study has been completed in the same or g area, an
for the data and findings of that study and the analysis of the proposed p@ e consist

An initial listing of the location of primary sources of available traffic r

g data is'presented below, and fol-
lowed with an indication of those technical areas in which origina ch or surveys areoften required. This list
may be revised or augmented from time to time.

741. Sources of Available Traffic Data
t enough to be valid for the

e EISs and EASs that contain original volume or su ata that
area surveyed. It is strongly preferred that thaffic count data not'he more than three years old at the
time the draft EIS is certified as complete e to use somewhat older data, but only

y be poss
for areas that have undergone verydittle nge and fi the data still validly represent condi-
tions in the area. .

o  Sources: MOEC, 2®ay, 14th hattan, NY 10038; DCP, Environmental As-
ie

sessment and Division, eade Street, Manhattan, NY 10007
(http://www. nning); DEP, Qffice of Environmental Planning, 59-17 Junction Bou-
levard, ElIm t,'Queens, NY 11373 (fittp://www.nyc.gov/dep); and DOT, Traffic Planning Di-
vision, 55 Water Street, Man?@ NY 10041 (http://www.nyc.gov/dot).

r

y data that satisfy the guidelines above.

riginal volu

ental Assessment and Review Division, 22 Reade Street, Manhattan,
.nyc.gov/planning).

o urces: DOT, Traffic Planning Division, 55 Water Street, Manhattan, NY 10041 or DCP,
r ortation Division, 2 Lafayette Street, Manhattan, NY 10007 or Environmental Assess-

t and Review Division, 22 Reade Street, New York, NY 10007.
e and tunnel volume information, including screenline volumes, peak hour volumes and growth

ds, which may help in developing trend line projections and understanding seasonal fluctuations
in traffic volumes.

o  Source: DOT, Traffic Planning Division, 55 Water Street, Manhattan, NY 10041.
e DOT Truck Regulations, which define the designated truck routes to be used for traffic analyses.

o  Source: DOT, Traffic Planning Division, 55 Water Street, Manhattan, NY 10041.
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e DOT signal operations information, which provides signal phasing and timing information needed to
conduct the traffic analyses.

o  Source: DOT, Signals Division, 34-02 Queens Boulevard, Long Island City, Queens, NY 11101

e DOT parking regulations inventory, which provides a computer listing of all approved parking regula-
tion signs throughout the City, for use in the traffic analyses should field surveys indicate that signs
have been vandalized or stolen.

o Source: DOT, 28-11 Queens Plaza North, Long Island City, Queens, NY 11
(http://www.nyc.gov/calldot).

¢ |Institute of Transportation Engineers (ITE) Trip Generation publication (latest edition), p
vides a comprehensive summary of trip generation rates for determinifig,the,volume of tei a
proposed project would generate. These rates are based on natig @lher than | ys
which may not be appropriate for New York City conditions in many case

o Sources: DOT, Traffic Planning Division, 55 eet, hattan,NY 10041
(http://www.nyc.gov/dot); ITE Headquarters, 1099, 14Street, NW, Slitey300, Washington, DC
20005 (http://www.ite.org); or DCP, Trans i jvision, 2 ette Street, Manhattan,
NY 10007 or Environmental Assessment a Divisio de Street, NY 10007
(http://www.nyc.gov/planning).

e Trip generation and temporal distributionfdata p
rev & Zupan (1975).

o  Sources: DOT, Traffic Planni @o Na
Transportation Division, 2 Lafay: Street, M

ment and Review Divisio de Str
¢ The following publications @ncycle data ane¢ ea
o DOT, 2010 N% ap (RegularU)dates);
o DOT, New York @ity Bicycle M r Plan (1997);
o D N@ , DPR NYP @ Fatalities and Serious Injuries in New York City (1996 —
05);

009);
r New York City (1993);

o DOT,Street Desi

0 DCP, Greenway

e Lane and Trail Inventory (Regular Updates);

x DCP, News¥ork Bicy
o T Street De ual (2009). The New York City Street Design Manual provides policies and de-
sign guideline y agencies, design professionals, private developers and community groups for
the imp@ent of streets and sidewalks throughout the five boroughs. It is intended to serve as a
ive resource for promoting higher quality street designs and more efficient project im-

Sources: DOT, Traffic Planning Division, 55 Water Street, Manhattan, NY 10041
itional information may be downloaded here.

e DOT Library contains DOT Policies and reports, Traffic Rules and laws, Street Furniture and Street
Lighting Rules, community presentations and plans, Transportation and Traffic Data, DOT Research
Papers and Presentations and Specifications and Drawings. This information may be obtained here.
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e DOT Sustainable Streets (2008) (Regular Updates) is the strategic plan for DOT that focuses on safety,
mobility, world class streets, infrastructure, greening, global leadership and customer service. Addi-
tional details may be found here.

e It is also possible that additional surveys or original research are needed to provide either the most
up-to-date representation of conditions where available data are too old to be used or where the da-
ta required simply are not available. Moreover, recently collected original survey data are typically
preferred, providing they are obtained in a proper manner and reflect the specific nature and geo-
graphical setting of the proposed project.

742. Sources of Available Rail Transit Data

e EISs and EASs that contain appropriate ridership or capacity utlllzatl tlon The ke e-
line rests with how representative the counts or data are of emstmi c . Histori isdias

included data not more than three years old at the time the draft E omplet
clude somewhat older data for areas that have undergone
still represent conditions there.

ange and for

| Assessment and
' ent of Environmental
Boulevard, Elmhurst,

o  Sources: MOEC, 253 Broadway, Manhatta CP, Envi
Review Division, 22 Reade Street, Manhatt
Protection (DEP), Office of Environ

Queens, NY 11373 (http://www.nyc.go

10041.
¢ Transit studies with volumes or anaIyse% €
o  Source: MTA, 347 Macﬁso New York,
¢ New York City subway system glstra

each subway station by tur
o  Source: NYC s Planning, 2 oad ay, 17th Floor, New York, NY 10004
e Biannual survey of&ers indicating t e number of subway riders entering the central busi-
ness district by
& , 347 Madi @ New York, NY 10017
743. Sources of Available Bus Tg

data ar@reaso

information for the specific study area and bus routes affected, pro-
ably recent and bus service has not changed appreciably.

vid
o Sourcm C, DCP, or DOT, as cited above.

Bus studies th ecent enough to be valid.
e MTAB rations Planning, 2 Broadway, 21st Floor, New York, NY 10004 (www.mta.info/busco).

o erations  Planning, 2 Broadway, 17th Floor, New York, NY 10004
w.mta.info/nyct/index.html).

/MTABC/LIB Bus Guide, bus maps, and websites for bus routes, hours of operation, and fre-
guency of service.

o  Source: NYCT/MTABC/LIB, as cited above.

e Bus ridership, or load levels, for the maximum load points on each route. This information is helpful
in identifying the bus stop at which bus occupancy levels are highest, thereby also defining the
amount of bus capacity remaining for additional riders.
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o  Source: LIB/MTABC, NYCT as cited above. Also, franchise bus operators who provide public
bus service within the City.

744. Sources of Pedestrian Data

o EISs that contain pedestrian volume information and/or pedestrian level of service findings for a par-
ticular study area, providing such information is reasonably recent.

o  Source: MOEC, DCP, or DOT, as cited above.

e Pedestrian volume is generally one of the more difficult technical areas in which to obtain readilyfus-
able data, and new pedestrian counts are almost always needed for deta%alyses

745. Sources of Available Parking Data

e EISs or EASs that contain parking inventory or occupancy informati reaso ably ta-
tive of current conditions.
o  Sources: MOEC, DCP, DEP, or DOT, as cited above
e Parking studies that contain such data.
o  Sources: DOT, Traffic Planning, 55 Water S nhattan @ ; or DCP, Transporta-
tion Division, 2 Lafayette Street, Man 10007 ntaI Assessment and

Review Division, 22 Reade Street, Y 1000%, as cited a
e DOT parking regulations inventory.
o  Source: DOT, 28-11 Q 6: a North, &
(http://www.nyc.gov, at).

¢ |ITE Parking Generation pub hich pro aximum parking supply needed to serve a
proposed land use. As dISC arlier for trip tion data, it should be noted that data con-
tained in the Parking Manual is ba}d on nationwide sources of survey data that may not
be fully appropriat York City.

Island City, Queens, NY 11101

o Sourc affic Plapni ater Street, Manhattan, NY 10041; or ITE Headquarters,
r et NW, SUIt mgton, DC 20005 (http://www.ite.org).

¢ Parking capacities and I|cen5|@nat|on
Sources: New partment of Consumer Affairs, 80 Lafayette Street, Manhattan, NY

0013 (www.ny onsumers); or DCP, Transportation Division, 2 Lafayette Street, Man-
attan, 10007%r Environmental Assessment and Review Division, 22 Reade Street, NY

Q\ 10007 W www.nyc.gov/planning).
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