TRANSPORTATION

CHAPTER 16

Our modes of travel — private car, taxi/livery service, subway/rail, bus, ferry, bicycle, and 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 negatively impact another, while a negative effect on travel modes may negatively impact several ag@ects of

the transportation system. The objective of the transportation analyses is to determine whether a proposed €0jeglmay

have a potential significant impact on traffic operations and mobility, public transport%cilities ands
n

trian elements and flow, safety of all roadway users (pedestrians, cyclists, transit user otorists), off- reet
parking, and/or goods movement.

As with each technical area assessed under CEQR, it is important for applicagts t8work closelyQith tf lead agency

during the entire environmental review process. As appropriate, the New Y I partmgft of Tr ortation (DOT),
the Metropolitan Transportation Authority (MTA), its affiliates and subsid®y a®encies, d also work with the lead
agency during the CEQR process to provide information, technicgl reffie akions approvals relating to

transportation and any required mitigation. It is recommended th ( (With expert agencies as early
as possible in the environmental review process. Section 72
cies.

This chapter describes each technical area to be addr,
elements needed for any transportation assessment.
each specific technical area separately, beginning
recommended improvement or mitigation me !
New York City Department of Transportatio rNegic Plan h seeks to promote efficient means of travel with

emphasis on “alternative modes” such Nsi ®walking, and
gation measures are discussed in gr%a in Section 59

100. DEFINITIONS

The transportation ang

TRAFFIC FLOW AND OPERA C @ g the traffic volume expected to be generated in the future with the
proposed pybje of the project and its generated volume on traffic levels of service. The
purpos the traffic operating conditions and ability of roadway elements to ade-

quatel e expecte@gaffi mand under the future With-Action condition.

RA U AYFACILITIESR ces, including the capacity of subway lines (known as "line haul" capacity), station

> , stairwells, cor g, and passageways, station agent booths/control areas, turnstiles, and other critical
stltign elements t ommodate projected volumes of passengers in the future with the proposed project in place.

BO¥ SERVICE inglhe ability of existing routes and their frequency of service to accommodate the expected level
ut overloading existing services. MTA has two agencies that operate bus service in New York
ty Transit (NYCT) and MTA Bus Company (MTABC). In addition to these entities, Westchester County

extent known.

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 effectively process
or store the volume and activities of pedestrians expected to be generated by the proposed project.
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PEDESTRIAN, BICYCLE AND VEHICULAR SAFETY ASSESSMENTS, which principally focus on the effect of the proposed project’s
generated demand at existing high-crash locations or at locations that may become unsafe due to the traffic, bicycle,
and pedestrian volumes generated by a 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 accommodate the expected volume of
deliveries and the ability to do so without interfering with vehicular, pedestrian, and bicycle traffic or compg®mising
safety.

CONSTRUCTION PHASE IMPACTS, which include projected impacts on transportation ffic, pedestriagh parki c.)
during a proposed project's construction phase. Guidance for conducting the tr, oMNjtion an r @pnstruc-
tion activities is presented in Chapter 22, “Construction Impacts.”

To analyze each of these technical areas, specific technical methodologies, datgasef® and proced hag¥e been devel-

oped and are referenced in this chapter. It is also important to note the iftefglationship
and air quality and noise studies, which should be kept in mind duri
stages. Both the air quality and noise analyses may call for extegh
lected and formatted in a way that can be easily used for the gthe

tween the traffic analysis,
ourse of tie collection and analysis
, trfic data should be col-
pcessary to assess transpor-

200. DETERMINING WHETHER A TRANSPORTATI

o
While interrelationships between the key technic e the trans
parking — should be taken into account in es gosi
determine whether a project has the potenjmjt versely a
system. Consequently, each area is discus8§d séparately.

It is possible that detailed transport
moderate-density development i

ence should be made to Table g Wi
analysis is needed.

Q
v
P

yses may notgee needed for projects that would create low- or low- to
ar sections of the City. Before undertaking any transportation analysis, refer-
njunction ap 16-1 (CEQR Traffic Zones) to determine whether numerical

>
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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 (humber of additional 1,000 gross square feet (gsf)) 115 100 100 75 40

Regional Retail (number of additional 1,000 gsf) 30 20 20 10 10

Local Retail (number of additional 1,000 gsf) 15 15 15 10 10

Restaurant®** (number of additional 1,000 gsf) 20 20 10 10

Community Facility (number of additional 1,000 gsf) 25 25 25 15 15

Off-Street Parking Facility (number of new spaces) 85 85 60

With the following zone definitions:

Zone 1: Manhattan, 110th Street and south; Downtown Brooklyn.

Zone 2: Manhattan north of 110t Street, including Roosevelt Island; Long Island City; Downtown % Greene; SlopePortions of Brooklyn
Heights; Greenpoint-Williamsburg; Jamaica; all areas within 0.25 miles of subway stations (eSyudi#g Staten Island, B nnel and the Rocka-
ways, Queens); South Bronx (south of 165t Street).

Zone 3: St. George (Staten Island); all other areas located within 0.5 miles of subway stati eptin Staten ian®yBroad Channel and the Rockaways,

Queens).

Zone 4: All areas in Staten Island located within 0.5 miles of subway stations; all ot re ated withi e of subway stations (except in Staten
Island, Broad Channel and the Rockaways, Queens).

Zone 5: All other areas.

Map 16-1 (CEQR Traffic Zones) shows the zone boundaries.
**In all zones, fast food restaurants of 2,500 gsf or more potentially req ‘N)ortation analyses.

‘o

The development thresholds cited in Table 13 @ietermi ng typical travel demand factors (i.e., daily

person trips, temporal distribution, modal icle occuf &.) for the land uses cited in the table for each of
the zones, up to a development density atWghicfPvehicle, transit pedestrian trip generation would not likely cause
significant adverse impacts, based o e f prior Envirogmental Assessment Statements (EASs) and Environmental
Impact Statements (EISs) conduct r the CEQR proce$s. The development densities cited in Table 16-1 generally
result in fewer than 50 peak h @Ie trips (wi ips" referring to trip-ends), 200 peak hour subway/rail or bus
transit riders, and 200 pegk % estrian tri \@psignificant adverse impacts are generally considered unlikely.
Should the proposed ect i e a mix of , it is appropriate to conduct a preliminary trip generation assess-
ment (see Levels 1 and 2 geening Assg Section 300) for each land use to determine whether the total site

generated trips gmeged the thresholg
than the levels
except in yhu

projec asgesghese levels

. If the proposed project would result in development densities less
umerical analysis would not be needed for any of these technical areas,
¥n there are operational and/or safety concerns). Conversely, if a proposed
inary trip generation analysis, described below in Section 300, is needed.

3Q0. SMENT HODS

If Sec 200 indicgtesWgat an analysis is warranted, a preliminary trip generation assessment and Travel Demand Fac-
tors (TDF) 0 should be prepared following the two-tier screening process described below to determine
whethera q % analysis of any technical areas of the transportation system is necessary:

LEVEL 1 (PRO. TRIP GENERATION) SCREENING ASSESSMENT determines the number of person trips by mode as well as ve-
hicle trips for all analysis peak hours. Except in unusual circumstances, a further quantified analysis would typically
not be needed for a technical area if the proposed development would result in fewer than:

e 50 peak hour vehicle trip-ends;
e 200 peak hour subway/rail or bus transit riders; or

e 200 peak hour pedestrian trips.
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If the threshold for traffic is not surpassed, a parking assessment may not be needed. The methodologies 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 project; or (b) obtain-
ing this data from new surveys at a comparable facility in the same (or comparable) part of the City. The methodol-
ogies 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 facilities. If the results of this level of analysis concludes that the proposed development
would generally result in intersections with 50 or more vehicle trips, pedestrian elements with 200 or more pedes-
trian trips, 50 or more bus trips in a single direction on a single route, or 200 or more passengers at a sub station
or on a subway line during any analysis peak hour, further detailed analysis may b needed for a particul i

area. Guidance for conducting detailed assessments is located in Section 330. c E :

310. LEVEL 1 (PROJECT TRIP GENERATION) PRELIMINARY SCREENING ASSE
A TDF memorandum should be submitted to the lead agency and DOT f; and approva fying the land
use types (dwelling units for residential uses; square feet for commerglal, Ntal and oty land uses; seats for movie
theaters; beds for hospital facilities; etc.), trip generation rates splits, vehi upancy rates, temporal
distribution, etc. The memorandum summarizes and presen perso rips for all peak hours.
In addition, the memorandum cites all sources used i he TD dum. Each element of the

311. Trip Generation

Level 1 preliminary screening assessment is descrlbed b

Trip generation analyses provide the estimated W expected to be generated by the pro-
posed project over the course of the engjre ell as duri pBak analysis hours. The classification of
a proposed project's daily trip-ends by ho\ day is g o0 as its temporal distribution. There are

several options available for obtainin r® generatio
e Use of existing informa§g on previously resea®hed/approved trip generation rates provided in

Table 16-2 as well as tly Epproved EISs ﬁ EASs, where the sources cited in the travel demand
t survey@milar land use with comparable travel characteristics and

i e to be trip generation analysis;
. ing i &e preferable option is to conduct original trip generation and
i I e in a comparable setting in the City; and

ot be identified within the City, the rates in the most recent edition of

ngineers (ITE) Trip Generation (the “ITE Trip Generation Report”) may

use in consultagn with DOT. However, care must be exercised in using the ITE Trip Generation

rt since m it®trip generation rates are based primarily on surveys conducted in suburban
e adjusted for New York City conditions.

311.1. ly Researched/ Approved Trip Generation Rates

s been considerable trip generation analysis work done in the City to date as part of prior
ental reviews and studies. Rates for certain specific land use types in specific parts of the City
have been defined and approved for use on these projects. Table 16-2 presents a list of previously
researched and approved trip generation rates that may be used provided that the proposed project

being analyzed matches the land uses surveyed.

ettmgs and ne
ddjptional gwda:&calculating trip 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
Land Use Weekday D.aily AM Mid- PM Saturday D-aily :::Il: :j::r
Person Trips day Person Trips
Pergfntage
Office (multi-tenant type building) 18.0 per 1,000 sf 12 15 14 3.9 per 1000 sf
Residential (3 or more floors) 8.075 per DU
Residential (2 floors or less) 12.6 per DU
Hotel 9.4 per room 9
Home Improvement Store 72 per 1,000 sf 10
Supermarket 175 per 1,000 sf 9
Museum 27 per 1,000 sf 17
Passive Park Space* 44 per acre per acre
Active Park Space* 139 per acre per acre
Local Retail 205 per 1,000 sf 40 per 1,000 sf 10
Destination Retail** 78.2 per 1,000 sf 92.5 per 1,000 sf 11
Fast Food Restaurant*** 1,746 per 1,000 sf, 418 per 1,000 sf 35
Public School (Students) 2 per s}udeg ; | N/A N/A
Public School (Parents) N/A N/A
Public School (Staff) N/A N/A
Academic University 13.5 per 1,000 sf 16
Cineplex 6.25 per seat
Health Club 26.1 per 1,000 sf
Television Studio NA NA
%. Saturday Dail
I nps VehicleyTripsy
0.35 per 1,000 sf 8 11 0.04 per 1,000 sf 11
.32 per 1,000 sf 10 11 0.01 per 1,000 sf 11
0.06 per DU 12 9 0.02 per DU 9
'T trip generatioq rat all boroughs.
Q) are based on the use of a 50-50 directional split.
*Tempor.'al 2s assive :and.Active P.ark Uses are based on 1'8-hour c'tperation. .If fewer.or difft.erent hours, p.lease contact DOT.
**The trip #&nerationlates for Destination Retail Land Use account for linked trips, so no linked trip credit can be applied.
*** The Fast\gaod t@¥ generation for a weekday is based on a 12-hour period and Saturday is based on a 3-hour period.

CEQR TECHNICAL MANUAL

Trip generation rates should be based on information for generally similar facilities. There may also be
a condition specific to the proposed project being analyzed that makes its trip generation expectations
significantly different from those listed in Table 16-2. For example, the trip generation rate cited for
midtown office space may not be appropriate for back-office space outside Manhattan, or even within
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Manhattan, since back-office space generally does not generate the same number of visitor and busi-
ness trips that general office space does.

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

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
generation rates for a proposed project, it is recommended that original surveys of a similar ex

facility be conducted. Truck trip generation rates cited in the 1969 Wilbur gith and Associategs
Trucks in the Metropolis and the Federal Highway Administration's 1981 ide Pick-up a
t

Operations and Arterial Traffic Impacts have been used previously in s, but ar&got re -
mended for use due to the staleness of the information. For projec generawg pre inantly

|efft (PCE) factorShoytd be ap-
xampl f these types of pro-
minal, etc.

311.2. Conduct of Original Surveys
As indicated previously, if usable trip generation ot listed i and are not available

from other surveys, or the available trip geggration€ates are ¢ “stale,” conducting original

surveys in comparable settings is the reco ded course of ac . Although conducting surveys

may seem rather straightforward, it ofte iudgment. In general, it is not easy, or

necessary, to find a survey target that #Be y compa e proposed project in its study area.

Due to the many variables of a sul Nheead age pmit the scope and format to DOT for

review and approval prior to c &g the sur @ ors to consider in selection of a survey site
lud®es

and proper use of survey data

heavy vehicles, such as trucks and/or buses, the Passenger Car
plied to determine the number of new vehicle trips (see Tabl

jects include a warehouse, waste transfer facility, freight w

e Is the facility to b&gu ed comparablyo the proposed facility?

e Are modal sp@racteristics site to be surveyed comparable to the site of the pro-
RS
te to m d comparable to that of the proposed project, and does any

D,
jze O esi

rip-making to and from the site?

the hours an®gperalion of the survey site similar to those of the proposed project?

. he on-sit&garking
ject?
Qﬂ‘ examp%@sed hospital would be located on Queens Boulevard, it may be possible to find

Area of the site to be surveyed comparable to that of the proposed pro-

another ho#fjtal along the same corridor that has similar modal split characteristics with regard to bus

ce. However, if there is not a similarly sited hospital along the same corridor, the
|d)e conducted at a hospital located in another neighborhood that has similar modal split
ristics to those of the proposed project.

and subw

considered. For example, is the hospital to be surveyed of a comparable size to that of the proposed
project? Does the hospital to be surveyed have functions and health care facilities generally compara-
ble to the one being proposed? If one is a teaching hospital while the other is not, the former may
generate more or fewer trips during peak periods of the day.
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It may also be necessary or advisable to survey more than one facility deemed potentially comparable
to the proposed project in order to make a reasoned judgment as to where the proposed project would
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 business
hours and, if applicable, include a weekend day for the type of facility being surveyed. If the
data from the survey is not consistent, then a third midweek day survey may need to be con-
ducted to confirm the appropriate trip generation.

e All entry and exit points should be covered--not just the main entrance/exit location--s
all trips are recorded.

e All person and vehicle trips should be recorded separately at th ir ctive en nd eits

in 15-minute intervals throughout the survey period, since th entua tranNgted into
arriving and departing person and/or vehicle trips.

¢ Vehicle occupancy should be recorded for each entr Qﬁ vehml&
- . o 1

e Weather conditions should be noted along t may affect the
volume of trip-making on the survey day, sinc ‘ ded afterward.

The survey methodology, data, significant findings sumptions s O"E summarized in a mem-
orandum for submission to the lead agency, hich Il be provi T. Often, this information
serves as supporting documentation fort neration assessmeNg and may subsequently be used

by others.

If a comparable survey site ca dentlfled e City, the rates in the ITE Trip Generation
neration Manu&§g®ntains auto trip generation rates for a wide
ese rates reflgct nationwide averages based on surveys conducted
h little or no availglce public transportation. Therefore, these rates may
not be appropriat rban char f New York City. However, the rates may be useful for
interpolatin te@ctors thata lable (such as deriving Saturday rates when only Sunday
and wee ate available, riig temporal distributions), provided the rates are adjusted for
New York City C@gditions. V%E trip rates, which are usually presented as vehicle trips rather
tha erson trips, the pUTd be adjusted for local modal split characteristics in the proposed

dy area.glhere¥g is recommended that the lead agency consult with DOT before using
thellT Generatiy@ Manudl.

' d and Pass-B
Pphe deterrgipationr®a proposed project's generation of person trips may need to recognize that a

percenta its trip generation may be considered either "linked trips" or “pass-by trips” for certain
o‘d w

311.3. Use of the ITE Trip Generation Manu O @

Manual may be used. The |
range of land uses, but g
in suburban settings,

types pment, particularly retail or commercial. Linked trips are trips that have multiple desti-

r within the proposed development site or between the development site and existing
sites. However, a linked trip that goes from a primary point to a single destination and back
the same primary point is considered two primary unlinked trips. Pass-by trips are trips that
are aIready present on the adjacent network, have direct access to the site and enter the site only as
an intermediate stop on the way to their final destination. If it can be clearly demonstrated that there
would be a proportion of true ‘pass-by’ trips that are already on the network, then these trips may be
deducted from the total site-generated vehicle trip-ends for the development.
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For example, a proposed retail component in a mall would be expected to generate vehicle trips to it
on the basis of its expected trip generation rate, yet a portion of these trips may not be newly gener-
ated because some of the vehicle trips to the mall’s retail component may be trips that are already
made from another component in the mall and may now include an additional “link” to it. This phe-
nomenon may be reflected in the analyses by either a higher "walk" modal split percentage for the
proposed project or by dividing the project's overall trip generation into "linked" and "non-linked"
components 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 determini
whether the linked trip credit should be applied to the total person trips or to a specific mode of tfve

312. Modal Split
Modal split analyses provide information on the travel modes likely to be f rsons goi

the proposed project, including autos, taxis/livery services, subways, buseg, fe WCommut&yrail, bRycles, and
walking. These modes are considered in terms of percentages—i.e., w of thegotal n of people
traveling to and from the site would travel by that particular mo Ty modal percentages are then
applied to the hourly trip generation estimates to determine th b® of persgns traWyling to and from the

$ at pedestrian trips refer
i @ m the project site), but
& modes of travel, such as
. Thus, the number of pedes-

also to the pedestrian component associated with walkin
the subway station, bus stop, or parking facility (un

trian trips to be included in the pedestrian analys i ed assignments of all pedestrian
trips (which include pure walk trips as well as t of all other modes).

A subsequent step applies to both traffic®: ranit. For trgilfig Mg.avgfage vehicle occupancy factor is applied
to the number of persons using auto xs ivery sa determine the number of vehicles that the

ant from the nearestsubway station.

For many combinations of |

types and geographic locations within the City, there are previously re-
searched modal splits avaj Q

use. F ambinations, there are sources of information that may be
t

Q&P generation, there is significant data available from recent

i ouncil (NYMTC) mode choice surveys, previous EASs/EISs, as

us Bureau’s American Community Survey (ACS), and the NYMTC

us data, described below, provides substantial information on mode

he HIS provides a snapshot of typical household travel patterns for all
y travel). However, care should be exercised prior to using this information
ta setinclu travel patterns of the suburban counties surrounding New York City; it is recom-
et that the agency consult with DOT prior to using this data. Sometimes, an original survey is needed
e City has e e a noticeable mode shift resulting in a higher transit ridership, and walk and bicycle
S
D

ps. Th 0 ecommended that a trip generation survey with an emphasis on modal split be conducted
i @ split used in previous EASs/EISs. In no case should modal split data more than ten years old

312.1. Use of U.S. Census Bureau’s American Community Survey
As mentioned above, an important source of modal split information is the U.S. Census Bureau’s ACS,
which contains data on journey-to-work trips by mode for each census tract in the City. Therefore,
journey to work modal split percentages can readily be obtained for residential projects for any study
area. It is also possible to obtain reverse journey-to-work information for a particular census tract,
which provides information on how people travel to a workplace. This data is used to determine modal
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split characteristics for residential and/or office spaces proposed in a given area. Updated census data
may be obtained from the New York City Department of City Planning (DCP). U.S. Census transportation
data by New York City census tract is available on NYC Population FactFinder. This data is also available
on https://data.census.gov/cedsci/.

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 more than ten years old or the area where projgst
site is located has undergone a noticeable mode shift, it is recommended that upon consultatigf b
the lead agency with DOT an original survey be conducted.

In certain cases, previously accepted modal splits may need to be adjusj
of the proposed project that calls for its modal split to be significantlydi
to-work modal splits for high-rise residential buildings in Midtow
the U.S. Census Bureau’s ACS. If a project proposes a similar ildi

foreign consuls or diplomats, it may be appropriate to modif@dal spli eflect a heavier reli-

ance upon vehicular travel because a significantly higher utos a Xis ry services is ex-

In addition, Select Bus Service (SBS), a joint initia and MTA City Transit, and other
recent initiatives by the City, such as expangjons to icycle ork, and improvements to
public transportation, pedestrian and bicycwies, are expecte change modal splits in affected
areas and should be reflected in the trave@

312.3. Conduct of Original Surveys * Q
In the absence of previously ac N dal split ommended that original surveys of modal
splits for the same type of Ian@t e proposed | be conducted in the same or a comparable
setting. When a propos land uses are simil¥r to land uses that currently exist in the study
area, this is a relativel htférward task. If ﬁ, a study area with similar travel characteristics and

site access should be modal split survey. This is generally the case when the
i ither unique (e.g., an amusement park), unique to the

: lit surveys, it is important to determine the mode of travel to and from the site
bei rveyed. FgmgeWyal land use types, there may be a tendency for people to travel there by one

Qo e and leave her. For example, a proposed restaurant, concert hall, or entertainment facility
midtowYanhattdn may cater to a primarily transit and walk-in population when patrons arrive at

6:00 p.m. % p.m., but may be significantly more taxi/livery service oriented for their departures

late gh

facility may also have different modal split and vehicle occupancy characteristics by time of
: the same midtown eatery/entertainment facility cited above, the heavy walk-in trade during
the daytime may be replaced by a significantly higher auto-oriented clientele at nighttime. Daytime
arrivals by taxi/livery service may be mostly single individual arrivals, while nighttime arrivals may be
more multi-person groups.

Consequently, it is important that surveys consider the nature of the facility being surveyed, as well as
how its activity patterns, clientele, surrounding area and transit services change by time of day for the
analysis hours being studied.
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Many of the same guidelines cited in Subsection 342 for the selection of traffic count days are also
appropriate for trip generation and modal split surveys. Surveys should be conducted on days and
hours of operation that are typical for the surveyed facility. It is recommended that the lead agency
consult with DOT prior to conducting a survey.

Other 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 undercounting subway trips.

e All entry and exit points should be surveyed. Although a building's rear door may look i
spicuous, it may in fact be used by a substantial number of people Wo get off the a
that side of the building or people who park in a garage on that £

e Weather conditions should be noted since they may play a i t role ig the islon of
how to travel to work, particularly on days with inclement Weatf®r

e Survey staff should be directed not to approach peo eleMtively, i.gf % avoid a tendency to
approach people based on their age, race, or h® may biggthe firjings of the survey.
One acceptable strategy is to approach every der to not statistically
bias the survey.

It is recommended that trip generation and%s it surveys ed concurrently. This helps
|

to provide an understanding of whether th icular modal split Wgaracteristics surveyed represent
a particularly busy day or light day at th% 4 ajor trip generators, choice of
travel mode may be influenced by’thg avel to the site.

Studies have found that some pe Id use

available at their place of wor, cilities m e: bicycle storage areas (e.g., racks, bicycle
lockers, storage room),

laNYC, DOTyomotes bicycle use by designing and installing new
ut the CitiE In addition, DCP has approved a zoning text amendment,

ia” 25-80, req n-site bicycle parking facilities.
312.4. Use of the CB ractices M. \
For projects th ould cayss @nges in regional and Citywide travel patterns (i.e., Congestion
Prici it may be approg YMTC's Best Practices Model (BPM) to determine shifts in travel
tt%yode choijge, a fric diversions arising from the proposed project. It is recommended
thak t ad agency§gnsult With DOT if the BPM is proposed to be used for analysis of mode shift or

trafifiglliversions.
terminatit f tle by Travel Mode

Once the go%al split characteristics of a proposed project have been determined on a percentage ba-
sis, thequ r of trips by mode is determined by multiplying the number of person trips to be gener-
& nalysis hour by the modal split percentage. This yields the number of persons traveling

bicycle infrastructure
Article Il, Chapter

ode (i.e., auto, taxi/livery service, bus, subway, walk, and bicycle and, for certain projects in
settings, rail or ferry). To determine the number of vehicles (i.e., autos and taxis/livery services)
generated in the analysis hours, an average vehicle occupancy factor is applied. This factor differs for
different land uses and in different parts of the City.

At the conclusion of this analysis, it is recommended to summarize in a table the number of person
trips by mode (i.e., auto, taxi/livery service, subway, bus, walk, bicycle, and others) and vehicular trips
(i.e., auto, taxi/livery service, and truck) for each of the analysis peak hours, both to document the
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number of trips generated and to facilitate the subsequent trip assignment task. For projects requiring
an air quality or noise analysis, NYC DEP may request a further categorization of vehicles.

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:

313.1. Traffic
If the proposed project would generate fewer than 50 peak hour vehicle trip-ends, the need for furt
traffic analysis would be unlikely. A trip-end is defined as a vehicle (i.e., auto, taxi/livery service,
etc.) traveling to or from a site. Should the vehicle travel to and from thﬁwithin the s

hour (i.e., auto pick-up/drop-off, taxi/livery service trip, etc.), two trip-eagsWgne in, one

cluded. However, it should be emphasized that proposed projects aff ngested Mtersectighs
have at times been found to create significant adverse traffic impac their Wlp geMYation is
fewer than 50 trip-ends in the peak hour, and therefore, the lea cyyupon cgnsultNy ith DOT
may require analysis of such intersections of concern. ¢

For proposed projects that generate a significant numger

to be "equivalent" to more than one car, such vehicle S

alents (PCEs) to determine if the 50 peak hour v ip
the suggested PCE factors.

Table 16-3
Passenger Car Equivil CEs) e
Vehic?
dctor
P n uto 1.0
TR sy with 2 Axles
nd P 4 15
ast llection Vehigles*
[ 2.0
4
|_Trucks with@ ofgre Axles 2.5
. w

Uaste transfer trailers should be
a¥ based on number of axles.

de

It Sho e noted t@€ an auto trip to a parking garage or lot is considered one trip-end, whereas a

dr f by auto sy Ngip-ends (one in, one out). Similarly, most taxi trips are two trip-ends. How-

,in the ManCentraI Business District (CBD) (south of 60th Street) a 50 percent taxi overlap

nbound f@taxis afe assumed to be available for outbound demand) is a standard practice, whereas

all other t&i ements are empty taxis. Further, in the vicinity of inter-modal facilities (such as the
tr@¢¥Terminal, the Port Authority Bus Terminal, Penn Station, the South Street Ferry Terminal,
to0% 75 percent taxi overlap would be applicable. For Manhattan north of 60th Street and

Ds, a 25 taxi overlap is acceptable. In all other areas of the City, the taxi overlap assumption is

If the combination of projected trip generation (50 or more vehicle trip-ends per peak hour) and loca-
tion of the proposed project indicates the potential for a significant traffic impact, a Level 2 Screening
Assessment, described in Section 320, should be conducted before undertaking a quantitative traffic
analysis.
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313.2. Transit

According 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 typically
required as the proposed project is considered unlikely to create a significant transit impact. For ge-
neric 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.

For example, consider that a generic project affecting the neighborhoods of Prospect Heights and Bfirk
Slope in Brooklyn would result in an increase of 199 transit riders in each neighborhood. Based o
location of the project, it is expected that all of the transit riders from botheighborhoods du
e
y on

the 7th Avenue Station of the B/Q Lines. In this example, although on -Ngighborhgo
i asingle su

programmatic project would fall below the threshold, the cumulative i

would be 200 or more riders, and further transit analysis would b@ .
It is also possible that higher transit trip projections would n e cted toj€hpact transit services,
especially for stations, bus or subway routes that are no 3 patronized to®yy. Should the pro-
jected transit ridership be deemed clearly unlikely tof\ i i ts, Mis finding should
be documented and further analyses would not ject might have a sig-
nificant impact, a Level 2 Screening Assessment ndertaking a detailed
transit analysis. \

313.3. Pedestrian Elements
For pedestrian elements, pedestrian i e noto
that usually have a pedestrian co entl) For exagpmig trips have walk components to and
from subway stations, bus trips rom bus €0 i vehicle trips to and from parking facilities
(except where on-site parkin prawided). If the Mgpg¥ed project would result in fewer than 200
pedestrian trips during bs peak hour:; detdiled analysis may not be necessary. However,
r

under all circumstanc roject proposes emove or reduce capacity of a pedestrian element
(for example, reducin§thefwidth of a @Ik), then further analysis is necessary. Should the pro-
i

" trips, but also trips of other modes

or more trips during the analysis peak hours, a Level 2 Screening
onducted Lgf ndertaking a detailed pedestrian analysis.

ments assessment do not apply for new or expanded schools,
alyses are typically required. These analyses should concentrate on
ian elements (i.e., intersections with high number of pedestrian-re-
¥hes, unco lled p&destrian crossing(s), narrow sidewalks, non ADA-compliant pedestrian
ra yetc.) ann | access routes to and from the school. For example, the route between a

high school § e nearest subway station(s) should be assessed. This analysis should be coor-
Inated wiggthe traftic analysis.

Qstreet parking analysis may be needed if the proposed project exceeds the development
; identified in Table 16-1 and a quantified traffic analysis is necessary based on the Level 1 and
ening Assessments. In cases where the proposed project does not exceed the development den-
sities in Table 16-1, or when a quantified traffic analysis is not needed but the project proposes to
eliminate existing parking facilities, a parking assessment may be necessary.
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320. LEVEL 2 (PROJECT GENERATED TRIP ASSIGNMENT) SCREENING ASSESSMENT

When a proposed project exceeds 50 peak hour vehicle trip-ends or 200 peak hour pedestrian or transit trips as
determined by the Level 1 Screening Assessment, a Level 2 Project Generated Trip Assighnment Screening Assess-
ment should be prepared to determine whether a detailed assessment of any technical areas is warranted. Project
generated vehicle and pedestrian trips should be assigned to the traffic network and pedestrian elements for all
peak hours in which the proposed project exceeds the Level 1 Assessment. Project-generated transit trips should
be assigned to specific stations and lines and specific entrances within each station. Bus trips should be assigned to
specific bus routes (by direction) and bus stops.

321. Trip Assignment

This element of the assessment entails the routing, or "assignment," of vehicula d/or pedestri ips ch
travel mode to specific roadways; subway/rail lines and stations; bus routes; si rosswa S tdrsection
corners; and bicycle and parking facilities en route from their origin to the| on. To esti ich road-
ways, transit services, pedestrian elements, or parking facilities are I|keI ed and th tentito which each
of these facilities/services would receive project-generated trips, ori stinati dies should be
used. Prevailing vehicular, transit, and pedestrian traffic volume pat the ar uId be reviewed and may
be used as a guide in developing the O&D patterns. If the pgopafe ct wo nerdge truck trips, the trucks
should be assigned to designated truck routes.

321.1. Trip Origins and Destinations

ine the e ich trips to the project site

t source of this information, if
2 tr|p would begin and the location

would be made from various parts of the g litan re ign
available, is O&D data, or information
where it would end. Such data rgay Qe regtily avallabl ain parts of the City that have been

previously studied or surveyed. A gle of thj % Manhattan office space, for which in-

The first step in the trip assignment process %te

formation is available on the pdfrc s of MidtG ployees who typically come from Manhat-
tan, the other boroughs y, Long Island, etc. s information has been derived from the U.S.
Census (i.e., reverse jou%ork data) or o r O&D surveys. The U.S. Census also contains infor-
mation on where resi ndividual cepsus tracts work, which gives the same information for jour-
ney-to-work trlp Iso imp %—xote that the O&Ds—or regional distribution—of transit
trips may beger ent from th& ic activities. For example, a project located in Midtown
Manhatt 0 percen al trips, or even 30 percent of its transit trips, from the bor-
ough of Manhat®n, but o cent of its auto trips from that same borough because Manhat-
tan nts are unhkel‘ to work in the same borough.
- tentlaIIy ful s&fce of general information about regional O&D patterns and trends is
h TC Househg terview Survey (HIS). Additionally, O&D data may be extracted from NYMTC's
P or any appfloprte’analysis year, via such procedures as Subarea Extraction and/or Select Link

alysis f ffec oadways. However, it is recommended that the lead agency consult with DOT
before thl roach is taken to ensure that any use of the BPM is appropriate.

osPele to survey O&D patterns of a comparable site, similar to the types of surveys outlined

generation and modal split. Such surveys would ask travelers where their trip originated
., for surveys conducted at a work site for a commercial project) or where their trip was des-
tinéd to (i.e., for surveys conducted at a residential building for people en route to their work places).
The survey would also ask the trip purpose because there may be important differences identified
between work trips and recreational, educational, or other trips.

Many of the same survey guidelines discussed previously are followed, such as finding and surveying a
similar type of facility in the same study area as the site of the proposed project. In this case, the O&D
data to be obtained and applied to a proposed residential building in Flushing should be obtained via
surveys of a residential building in Flushing, and not in Astoria, because the choice of traffic routes are
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different. On the other hand, a more unique type of proposed project, such as an amphitheater in the
Coney Island area of Brooklyn, may not have a comparable survey location in the same area. In this
case, information could be drawn from either similar types of facilities elsewhere in the City or different
types of recreational/entertainment facilities in Brooklyn or Queens to make a reasonable judgment
for the specific proposed project being analyzed.

For certain 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 has been obtained, these may be used as the basjs
for the more specific traffic assignments that follow, which are presented below.

As part of many larger regional transportation studies, travel models have®geen developed t Iy, Q
late the routes expected to be used by projected future projects. These s Nay use ondfof a
models that are currently in use nationally. The objective of these mod% define th@&gravel r-

decNe to use

specific routes and, thus, to predict how future trips would likel beyond
the means or required scope of the type of analyses covered i ss the proposed pro-
ject's sponsor/consultant team independently chooses . The consultant
should contact DOT, NYSDOT, DCP or NYMTC to identi %A jes hdve such modeled

O&D information available for public use.

321.2. Assignments
Once the trip O&Ds have been established \ssignment of botMyehicular trips to specific streets
and through specific intersections, transit@ pecific /rail, commuter and/or bus lines, and
walk trips to particular pedestrian el n conducte &signment is generally accomplished
using the judgment of an experieﬁ %’c profesgsomg
n

The standard method for assi Xs is describ e following sections. In some cases, it may

be appropriate to supp fessional judgmen h the use of a micro-simulation model (Sec-
tion 321.2.5) that capture§ghe Wputing of traffic’mder complex, congested conditions.

321.2.1. STANDARD Mé@ TRAFFIC ASS@TS, USING PROFESSIONAL JUDGMENT

First, the majgr r vailable to r depart the study area from each of the major trip ori-
ginsord tio identifi% mple, if the proposed project is a shopping center in down-

town Flushing availabl s indicate that 30 percent of the traffic would likely come from
Long"Mignd, the westbo AlsT¥Nnd Expressway and Grand Central Parkway would be identified as

the WajoNyoutes availableNg thghe travelers.
eft, the traffic assi ent process identifies the "target" for which motorists would aim to park their
a t

hisisan rking garage, the most direct routes to it would be identified for each arriving

hicular compo n some cases, there may be a single desirable route to the site, while for other

ases ther%e two or more reasonably equivalent alternatives. The site-generated traffic would
be assigne®ytoW#ch of these likely routes (percentage-wise) to the extent deemed appropriate.

roject may have multiple parking facilities available to it, both on-site and off-site. In this
assessment considers how specific arrival routes could link up with the different parking sites
VIS asoned judgment as to where motorists coming from different directions are likely to park. If a
site has multiple parking facilities available to it, more cars cannot be assigned to any of the facilities
than its capacity can accommodate. For example, if the proposed project were a corporate headquar-
ters office, there may be assigned parking spaces, or employees may adapt their travel behavior to
account for the headquarters’ garage often filling up before 8:30 a.m. Therefore, those arriving after
8:30 a.m. may not touch the site but, rather go to an off-site parking location. Also, note that parking
lots and garages that are occupied at 98 percent of their capacity in the existing or future No-Action
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conditions should be considered to be “at capacity,” and therefore would be unable to attract new
vehicles.

There are many factors that, with the motorists' point of view in mind, should be carefully considered.
Traffic assignment is the major determinant in selecting study intersections, where 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 and where would
return trips go?

e What are the major roadways expected to be used by motorists from their (individualRNg
origins and to their respective destinations? \

e  Which streets are most likely to be used by motorists in getting o oject sit&gnd howgto
they link to the facilities where they would park?

e Would traffic destined for the project site be accomm the sitegg prim rking fa-
cility or would it be necessary for project-generated s t®circulat ough the study area
in search of hard-to-find parking? How may uc% patter "moBeled"” in the traffic

assignment?

The definition of vehicular traffic assignments m cCtount for s and diverted-linked
trips in addition to a site's primary trips. Th@incorp®&gtion of a j nt factor in the analyses to

account for these phenomena is generally moSapplicable for majoretail projects. Primary trips are
trips made for the specific purpose of visi@ rip geng Pass*by trips, on the other hand, are
made as intermediate stops on the w o originto trip destination. They are attracted
to the site from traffic passing the’ 't%‘r adjaceg e

contains direct access to the genera-
tor. Diverted-linked trips are trj thed from
from one street to another to'¥gin 2cess to the sité

ear the site but that require some diversion

e estimates of the percentages to be used
should reflect the exte r&§aiMactivity already in the vicinity of the site and volumes on adjacent
and nearby roadways. }

i nments, ta y service and truck trips are also assigned to the street
apt to note th& -generated taxi/livery service and truck trips may have a
g

network. It

very diff ssigfitent than a especially in Manhattan where most taxi/livery service trips

are local. Itis impor at all taxi/livery service trips assigned "in" to the site should

als signed "out" %, regardless of whether they are occupied or unoccupied. The lead
consult gvith D ecently compiled new data on the taxi/livery service O&D patterns in

heMafMattan CBD @&vailable.

r t—generate@ rips are routed on designated truck routes, as per DOT truck route regula-

ns. Thege,reg ns require trucks to use designated routes for the majority of their trips until

e onto a street not designated as a truck route to reach their final destination. NYSDOT

reclude trucks and commercial traffic from using certain regional highways—gener-

2 ignated as "Parkways" or "Drives."
% Pbnclusion of these trip assignment steps for autos, taxis/livery services, and trucks, the assess-
me

as a percentage assignment of the project's trip generation by each mode by roadways in the
study area network. At this point, these percentage assignments are reviewed to determine whether
they reasonably represent expected traffic patterns to the site, and whether there are any locations
that should be included in the assessment because they would likely receive a significant amount of
project-generated trips.

The last step in the trip assignment process is to multiply the project's expected total vehicle trip gen-
eration by the percentages assigned to each link and intersection in the network to determine the
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number of vehicular trips likely to use the area's street network. These volumes should be provided as
an assigned increment volume flow map along with all supporting documentation detailing how these
values were developed. If No-Action increment volumes are also associated with the project site these
too must be provided with all supporting documentation.

321.2.2. 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 subway
line is available in a given area, appropriate percentages may be assigned to each of the lines, keepi

in mind details such as the project’s distance to each station, typical frequency of service for eac e
proximity to express stations, proximity to key transfer stations and proxigity of bus routes tg W%
subway passengers can transfer. NYCT should agree with the assignment g it is recomnffen t
consult with NYCT Operations Planning. Once rail trips have been assigffe nd gla-
tions, the passenger arrivals and departures are then routed throu h@sfation tqethe e exits
most likely to be used to access the proposed project site. This rou@ically encom Il levels
of a station and thus covers the various platforms, street, mezzni d platf stairwells, passage-
ways or corridors, turnstile banks, and token booth/contr extending®etWgen the subway car
and the street level. The congestion on a given staingyell ugh a g ank OF turnstiles is less
likely to affect a subway rider's choice of movemept th hicular traffic "choke"
point would affect motorists’ decisions on routes
are generally used for transit trips.

In assigning rail trips as part of the platfo i ch trips are generally not allo-
cated evenly to all cars or all sections o i ing the arrival of incoming trains, but
only to those platform zones angsu asoghbly be expected to be used. These
platform and per-car assignments rx : e station that would be used by project-

generated trips, the location offta ¥ and possibly even the destination of riders
at the end of their trip.
Q

A similar approach is u s trips. The as&sment considers the particular routes stopping near
the project site and as§ignsfpus riders t e routes in accordance with their general destinations. It

is usually posgibl the ge ryice areas of the various bus routes serving a project site
and make centage asgign of bus travelers to the various routes. In addition, the bus

assignment sh®lld also consj % transfers when sites are located some distance from the near-

est siduvay station. Bus agé ould be reviewed to ensure that the proposed number of buses
cou % ically be oEera

e study area.
213, STANDARD ME FOR PEDESTRIAN ASSIGNMENTS, USING PROFESSIONAL JUDGMENT
destrians basically picks up where the traffic and transit assignments leave

h p assighm
f. For ths wee M and PM peak hours (and weekday or Saturday midday peak hour for certain

©

and uses) algivals and departures of persons to the project site by auto, taxi/livery service, and transit,
ian trips from parking facilities, subway or rail stations, and bus stops are traced to
nfrances of the site, and through the sidewalk, crosswalk, and corner reservoir areas that
evaluated as part of the impact analyses. There may be additional walk only trips that need
igned through the area as well. The most logical walking paths should be used.

as well as

For midday peak hour trips, it is more likely that pedestrian trips focus on local eateries, shopping
facilities, and other retail establishments. For this set of analyses, connectivity to parking lots and
garages and to subway stations and bus stops are far less pronounced.

321.2.4. STANDARD METHOD FOR PARKING ASSIGNMENTS, USING PROFESSIONAL JUDGMENT
The traffic assignments also determine the number of peak hour trips that are attracted to and depart
from each of the parking facilities within the study area. An hourly parking utilization analysis should
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be conducted for these facilities based on observations, available data, and interviews with the parking
operator to ensure that these peak hour trips to each parking facility would not exceed 98 percent of
the number of spaces identified as available at that time of the day.

321.2.5. ALTERNATE METHOD: USE OF MICRO-SIMULATION MODELS

For larger proposed projects that would be located in a CBD-type area or in sensitive areas (such as
schools, parks, hospitals, etc.), a micro-simulation model may prove useful to assign traffic to the net-
work if the project is expected to cause the re-routing of traffic across a broad study area. Before un-

dertaking a micro-simulation analysis, the lead agency should consult with DOT to determine whet
this analysis technique is appropriate for the project. Generally, any simulation models used for
analysis should follow these guidelines:
e The underlying O&D trip table should be consistent with a gene \epted mod
BPM or an existing DOT-approved micro-simulation such as the anh@
asi

e The operating conditions (lane widths, curbside regulatiofg/acWwities, signal /timing,

MOEs described elsewhere in this chapter (el service d average vehicle de-

lay).
e The process should follow the mostgecent al High inistration (FHWA) guidance
Si
h

etc.) used in the model should match the real physica@ envir ent.
e The model should produce Measures of Effecti\@ OEs) thIt are Q@nsistent with the

for the calibration and validation of sifgilation' models. Thisgnsures that model outputs do not

under- or over-estimate network@ tersectj lumes?
322. Determining Whether a Detailed al@ ecessa

Based upon the results of the screenin afges, the leadf determines whether a detailed traffic, transit,
pedestrian or parking analysis is req®ged.WBased upon th@elfcle trip assignment, intersections with fewer

than 50 vehicle trips during th aMgisYeak hour may likely’be screened out, and no further analysis would
be needed. However, it shoulg phasized that pr(ﬁ)sed projects affecting congested intersections and/or
q&n fPund to creaj@ignificant traffic impacts when the assigned trips are fewer
our. There e Jead agency, in close consultation with DOT, may identify

h vehicle trips in the peak hour) to be included in the analysis

eograting few
based on safety and/®goperational co This determination should occur at the time the TDF memoran-
ga a detailed traffic analysis is warranted, a detailed parking analysis

than 50 vehicles in ghe g‘

d §po e screenii@fanalys€s, a proposed project would result in 50 or more bus passengers being
ed ingle bus |jyr e direction), or if it would result in an increase in passengers at a single subway
pron a single su ine of 200 or more, more detailed bus or subway analyses would be warranted.
ased upon the %Screening Assessment, projected pedestrian volume increases of less than 200 pedes-
f#ins per hoyg at dewalk, crosswalk or intersection corner would not require a detailed analysis because

7 i would not generally be perceptible. However, detailed analysis is necessary if the project

gstrian volume increases of 200 or more pedestrians per hour at any sidewalk, crosswalk, or in-
er, or proposes to remove or reduce capacity of a pedestrian element (e.g., reducing the width

of a sidewalk).
330. DETAILED ANALYSIS METHODS

The following provides background information on technical areas that require a detailed analysis, guidance regard-
ing the extent of the analysis, approaches to conducting the analysis, and specific methodologies available for use.

CEQR TECHNICAL MANUAL 16-17 NOVEMBER 2020 EDITION



i
CIE
QiR

TRANSPORTATION

The detailed analysis utilizes elements and methodologies that are necessary to identify the traffic, transit, pedes-
trian, and parking study areas, to determine the project’s peak analysis hours and the required existing or new data
collection for the peak analysis hours, to prepare and summarize the data into acceptable formats that reflect ex-
isting, future No-Action and With-Action conditions.

In some cases, surveys and analyses may overlap in two or more of these technical areas. If warranted based on the
nature and extent of surveys to be conducted and technical assumptions to be made, it may be necessary to coor-
dinate these analyses. A discussion of factors to be considered in determining significant impacts, the approach to
identifying and evaluating appropriate improvement/mitigation measures, and approaches to developing and eval-

sessment methodologies, and the technical assumptions be outlined and docum
concurrence from the lead and other involved agencies. For some aspects of the
specific about the methodologies to be used, such as the selected capacity anaf/s

gorize conggonent and lo-

The discussions on the various components of the transportation analyses i
cated, respectively, on pages 16-19 to 16-33 for traffic, pages 16-33 t 5 transit, pageRL164¥5 to 16-49 for
pedestrian, pages 16-49 to 16-50 for assessment of all street user safdty, pages 0 to 16-53 for on- and off-
street parking. %
331. STUDY AREA DEFINITION
The information requested above is critical for procee he next step ning the Study Area and
selection of analysis locations, including but not liMied to,Ntreets, int , highway ramps, pedestrian
and bicycle facilities, truck loading/unloading an facilities. The ideWgification of locations and facilities
to be studied and the extent of the coverage (®. e block, f mile, or one mile from the site) is a
function of the proposed project, and itygeq€ra etting, s % ale. It could very well range from one

3 N dy area calls for considerable judgment.

block to an entire neighborhood or sub—ar\e City. Dg
For certain projects, there may be a 7 dy area and a secondary study area, with the
primary area being the focus of.in nalysis and the secONgfiry area being the focus of a more targeted and
less intense analysis. Specific g nCyfor determininv\e study area and analysis locations for each transpor-
tation element is discussed b@ hat area’s assessment section.

332. DETERMINATI K PERIODS @

After the study re determined, t ep is the determination of peak periods, which depend on the
type of project. GeneWylly, the e riod is used for all transportation analyses. Each peak period is

typically t our hours. Ho @ p actual analysis is performed for a shorter time period within the peak
period eak ho € P minutes, depending on the technical area (traffic, parking, rail transit,
a

or ped
bus tignsi edestrianPhe “Analysis of Existing Conditions” section of each technical area describes the
ur determini alysis time period (i.e., peak hour or peak 15 minutes) within the peak periods.

o) ple, for ngsjden nd uses, the weekday AM and PM peak periods should suffice. For some projects,
alysis of m traffic conditions should also be included if impacts during the midday period could be
ificant. Fogm es of retail, weekday midday, weekday PM and Saturday and/or Sunday midday peak

nsidered. The typical weekday peak periods are 7:00 a.m. to 10:00 a.m., 11:00 a.m. to 2:00
p.m. to 7:00 p.m. The weekend peak period is dependent upon the proposed project’s site-
gs and adjacent roadway traffic volumes.

The standard weekday peak hours in Zone 1, as defined in Table 16-1, are 8:00 a.m. to 9:00 a.m., 12:00 p.m. to
1:00 p.m., and 5:00 p.m. to 6:00 p.m., and analyses should be performed accordingly.

Other types of proposed projects (e.g., shopping centers, parks, arenas) are more likely to require traffic anal-
yses at other times of the day and/or on weekends. A proposed sports arena or concert hall may also require
a pre-and post-event analysis for a weeknight event, a Friday night or Saturday night event, and a weekend
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afternoon event. A solid waste facility may generate traffic during other off-peak periods—e.g., earlier in the
morning and afternoon than conventional peak commute hours.

The setting of the proposed project also plays a role in determining the peak periods. For projects located near
stadiums, peak periods on game days may need to be considered. A movie theater located in the Manhattan
CBD may require a "conventional" weekday or Friday late afternoon/early evening analysis as well as a Friday
night or Saturday night analysis, since even a moderate level of movie-going activity on a Friday at 5:30 p.m. to
6:30 p.m. may overlap with background commute travel peaks, and, when compared to the future No-Action
and future With-Action conditions, would create a significant adverse impact necessitating mitigation.

340. DETAILED TRAFFIC ANALYSIS
For proposed projects requiring the preparation of a traffic analysis, the stud \o be analy@ed ent

Y,
methodologies, and technical assumptions should be outlined and documente@c as possi®e. Typighlly, such

documentation outlines at least the following:
e  The study area(s) that will be analyzed for potential traffic im ed on Leve eening Assess-

ment). 0
e  Availability and appropriateness of existing data, @d to col
dn

counts. Please note that generally existing traffic d ot be
no operational, geometric or land use changes curred sinc
tion 730 for the sources of existing data).

e  The technical analysis methodologies th i
tion rates, modal splits, average veh

trips to be made by travel mode rin
maps for each analysis peak ho

aw da®a via field surveys and
n three years old assuming
ata was collected (See Sec-

e Thedata assembly effort an sequent analfNe
air quality, and nois

The text and tabular section ow provide the techmcal guidelines for conducting a traffic analysis.

one in which hard gui to formulate. In this work element, it is important to appropri-

ately size dy area to co%y otential impact locations. The traffic impact analysis should consider
sever% ctors in gefini baftudy area:

ot the projected trip generation is one guide to be considered in defining the
ss O study area, this information is derived from the TDF memorandum prepared as
%al 1 Screening Assessment

341. Traffic Study Agea @
Definition of an traffic stum robably the single most critical decision to be made, and the
i

e most logical traffic routes for access to and from the site (i.e., its "traffic assignment")?
traced on a map and used to identify potential analysis locations along them. This infor-
is derived from the Level 2 Screening Assessment.

e What are the existing and/or potential problem locations (i.e., congestions, excessive delays, high ve-
hicular and/or pedestrian crash history, complex intersections, etc.) along these routes or next to these
routes that could be affected by traffic generated by the proposed project? It is useful to review in-
formation available from previous reports and databases regarding problem locations, and it is very
important to drive or walk the area during peak travel hours to make an informed determination.
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The traffic study area may be either contiguous or a set of non-contiguous intersections. The traffic study area
could extend from a minimum of one to two blocks from the site to as much as one-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 alter-
nate routes. Multi-legged intersections and other problem locations along these routes should generally be
incorporated into the traffic study area.

It is difficult to outline the number of analysis locations encompassed within the study area for a detailed traffic
analysis. It should be noted that each project is different, and the appropriate number of intersections to stydy
should be based on the Level 2 Screening Assessment trip assignments. A small-scale project that would
ate a modest volume of peak hour trips in a congestion-free area could require feyer intersections than
development project in a congested section of the City, which could require signWjcantly more agalysi
tions. However, in the event that the study area appears to be very large, cgf€ Id be exgrc sokhat
some of the intermediate locations within the area—but not on a direct r e site—are Wt uded
unnecessarily. It is advisable to use a knowledgeable traffic expert to enqure Ygat the traffi®tudy Mrea is ap-

propriately defined.
The completion of the TDF memorandum (Level 1 Screening As t) and the

sighment (Level 2 Screening Assessment) provides a soun
possible to "screen out" several analysis locations at thi

roj&§t Generated Trip As-
ic sttudy area. It is also
ed that the preliminary
nal versions. Generally,
owever, the analysis should

intersections with fewer than 50 vehicle tripsina p o}
include those intersections identified as proble% i nd/or safety) or congested, even
i
ef|

though the assigned trips are less than the estal§l

trip assignments have been completed,ghem
i ntersections at the outer edges of the

compass other intersections. This is typ case CIge
study area are likely to be significantl@ d. Howe % udy area should only be expanded in consul-

tation with the lead agency and D
In addition to the above operatj
locations that may be proble@ m the safgigviewpoint. High-crash locations, if any, should be identified
in consultation with DO raffic st ould include these intersections. A high crash location is
one where there e 4®ore total cra ortable and non-reportable) or five or more pedestrian/bi-
cycles injury cra$hes§g any consecutiv s of the most recent 3-year period for which data is available
(for details see Section'$70, “As ehicular and Pedestrian Safety Impacts”).

ased guidelines, tMraffic study area should also consider intersections or

342. EXISTING CON S
Once ®he Btudy areas have n defined, the analysis of existing conditions becomes the building block upon
gl act analysg ﬂ b%sed. The objective of the existing condition analysis is to determine existing
Ne’LOS as a description of the setting within which the proposed project would occur.

, traffic pgtterns
is important th mng conditions be defined precisely since this is a reflection of activity levels that actually
r today and s s the baseline for future condition analyses that require at least some projection.

ded below require coordination with the assessments of other transportation components
b be conducted would overlap two or more of these technical areas. This way, if different indi-
ESponsible for traffic, transit, and pedestrian analyses, they should each be involved in understand-
ing 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, 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 of service at
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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 hours for b
ground traffic already existing in the study area, and which combinations of the two may gen

significant impacts. It might involve the busiest hours of the proposed pro t superimpose,
moderate, or heavy traffic hours that already exist. It might involve m rate actjvi
raf

the proposed project superimposed on the heaviest existing traffic , it might i
To determine prevailing peak hours in the study area, the source ofexi fic vo
be available through prior 24-hour Automatic Traffic Recorder@ unts orgeew A

ducted for the respective project.

si@' ’ tab®showing existing
hour-by-hour traffic volumes at a set of representative§ ti i & ea or at a cordon line
around the area, side by side with hour-by-hou i trip generation of the
project. A comparison of the two sets of vol i ) S travel hours are likely to be
the busiest in the future; and b) at which h % & s trip-making levels would Iiker

be the greatest. From this comparison,

One means of quantitatively determining the peak a

hours to be analyzed—may be identifj dthereb e projects in the study area, it is rec-
ommended that common peak arn: hollirs be usgs agency and DOT should be consulted
if there are multiple projects in stdy area.

to be analyzed is ob s because the peak hour of the project's trip
generation would coinci e existing pea our. In other cases, the two peak hours may be very
close, and it may be use the exjsting peak hour and, during the impact analysis stage, to

superimpose th enerah% roposed project onto the peak existing condition. In yet

In some cases, the peakgo

other cases wo peaks a cidental (or nearly coincidental), a screening analysis is
needed t hICh oft ks (the existing peak or the proposed project's peak) would

reflect the wor pact ¢ hether both hours require detailed study.
342.2. d Collecti olumes, Street Network Characteristics, and Speed and Delay Data
E, VAILABLED
the peak a ours have been determined, the next step in the existing traffic condition
aIyS|s is %n S vqume of traffic operating within the study area, and to create traffic volume

maps to bg d in analyzing roadway and intersection capacities and levels of service. In starting this
elpful to review available traffic data on DOT’s Traffic Information Management Sys-

bus, etc.).

A second source of data that may be reviewed early in the analysis effort is completed CEQR docu-
ments—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).
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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, to the street network,
adjacent land uses, or traffic patterns, as discussed below:

¢ In most parts of the City, volume data more than three years old is generally inappropriate for
use in traffic studies. It is only in unusual cases where such data might be usable, such as data
for a section of the City that has undergone minimal changes in land use and/or activity levels
since the data was collected. Consultation with the lead agency and DOT is recommended
prior to using any such data. The key factor is whether available data is reasonably representa-
tive of existing conditions. It is also important that the data was collected at an appropg
time of year, for a typical mid-week day, and for the full peak hour (as opposed to spot co
The older the data is, the more necessary it should be that they co fully with thgpar
ters described in section "New Data Collection" below. Volum ailable f vigus
year may need to be adjusted to reflect conditions in the "exi r of the stu

e Available data less than three years old is generally app X r analysis p if there
traffic patterns and
ample, if a major
development project has been built within a e and generates a sig-
nificant amount of traffic during the pe apints are needed. If a
nearby street has been converted from t ¥ operation or has been
closed, or if a new highway ramp hdQbeen volumes or patterns in the
study area, new traffic counts are . ition, ditions in the study area at the

time the available traffic counts If the available traffic
volumes were collected at a i ere atypical—for example, at a time
when a nearby bridge or vi : losed for reconstruction—either new
traffic counts are need Xe ds to be adjusted to reflect typical condi-
tions (it is recomm to arding the adjustment of such volume data).

These examples ended to be I—mclusive., If conditions at the time of analysis are

materially dlff m those at the tifne of data collection, new counts are needed. Further-

more, ne unts are n if new truck routes, Select Bus Service, and/or bicycle
c@ been adde ed from the network since the collection of this data.

%rafflc volume data, several guidelines are presented below to
resentative traffic data is collected. The traffic data collection task is

hat eyisting conditionYbe accurately portrayed. It usually takes a week or more to define the scope
f traffic cou @ gram, organize it properly (including setting up the field data sheets), and plan
r any potgntial Cea#hgencies. This is one step of the overall impact analysis process in which major
errors th %)t caught in time may cause nearly all subsequent work to be redone. Field survey
crews sgou adequately trained prior to conducting the counts and monitored during the counting
re a high quality data collection effort.

raffic 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) summer va-
cation). For instance, a proposed office project should not have its traffic counts conducted
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. Exceptions to this
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guideline, described above, may be considered if the peak trip generation of a proposed pro-
ject coincides with one of these periods (holidays, summer, etc.).. For example, a proposed
water park, marina, or amusement park should have its traffic counts taken during the summer
months when traffic patterns are likely to be representative of future background conditions.
A development in a recreational area such as Coney Island or the Rockaways should also be
analyzed under summer conditions. It should be noted that this seasonal analysis does not
preclude the need for a typical period analysis.

Although it is possible to adjust field-collected traffic counts for seasonal variation, such ad-
justments are not necessary if the traffic counts have in fact been collected on typical s
within a typical period of the year for that land use. It usually is greferable to rely on t

day counts rather than on seasonally-adjusted counts.

e Weekday traffic counts should generally not be taken on a Mo% riday, si
tendency for volumes to be different on those days than o@ ical wedkdays,

days, Wednesdays, or Thursdays. Traffic counts should geither B taken gn an li
e day before or day
rk early on those
etc., are included
uch as Martin Luther
r holidays that are not
ing periods when extensive

traffic may historically be lower or higher than on tygfal %gys, nor o
after that holiday because people tend to take a
days. National holidays such as Memorial Da
on this list, as are others that are signifj

considered major. Traffic counts als@sh
construction work, bad weather, oggdgc

less reasonable adjustments to t datam
Traffic counts should not®be %ed duringespé Ents, such as street fairs that impact
vehicle, pedestrian, and fic ffic in area. It may be helpful to consult with DOT

to confirm any schedudgd oming street g% due to special events.
e Turning movemeéRll co®gt®should also ngt be conducted on days when inclement weather in-
fluences peop, Wing patterns. For®example, traffic counts on snow days or on days for

which sno h@n predicte n if it does not materialize) should be avoided. Rainy day
cou SF@ISO be avoi d%he counts are already under way once it has begun rain-
i e Vo s collecte enerally considered acceptable since the weather has prob-
ably nOhinfluencedgesi number of peoples’ decision to drive. However, if the counts

nalysis, care should be exercised as speed data collected under
ditions may not be useful since drivers exercise caution and tend to

re collected fo j
m roadway, surfd
e at low&gspeed
Q Weekday; ic®ounts should be conducted over a sufficient number of days to be considered

(L resen of a typical day. Historically, weekday traffic counts have generally been taken

re
ovalghree mid-week days to ensure that a representative day is reflected in the traffic volume
a s@gP and so that any abnormality in a given day's worth of counts may be identified and
ju®ed (or discarded). For example, three mid-week days of counts may be taken in one of
WO ways: a) three days of turning movement counts that are subsequently averaged to reflect
typical day; or b) one day of turning movement counts collected concurrently with a nine-
day 24-hour Automatic Traffic Recorder (ATR) count (to collect two weekends of data where
necessary), from which adjustments to the one-day turning movement counts may be made.
In the latter example, it is advisable to collect validation turning movement 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 the approach leg(s) of an intersection rather than the departure leg(s).
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Before adjusting one day of turning movement counts to reflect several days of ATR counts, if
necessary, the collected data should be reviewed to ensure that there was no event or incident
at the time the counts were taken that would significantly alter the accuracy of the counts.
Such events could include the malfunctioning of the ATR machine for a period of time, vandal-
ism to the ATR machine, construction activity that would narrow the number of lanes available
and therefore limit the volume of traffic that passed through the area, etc. This need not be a
lengthy review provided that the proper agencies and/or news services have been contacted
to determine that nothing unusual was planned for the count day or occurred on that day. It
should be noted that ATR counts taken during constrained or congested traffic condition

on wide roadways carrying multiple lanes may give inaccurate and misleading result€an

should be field verified and/or calibrated.
¢ Weekend traffic counts should be conducted for more than a SI to be co

sonably representative of a typical weekend day. However, o: nd dayoftu

ment counts could be sufficient if the ATR data collection isgon ted overa
day period including two full weekends. If a particular
proposed project, the turning movement count perj

potentially comprise the peak hour for the st

¢ Turning movement counts taken at stu
volume of through and turning traffic sh
period, from which the peak hour erive
ducted for a shorter period of tim

inimum of two full hours per peak
30 minutes on each side of the peak
: :00 a.m. peak hour), to ensure captur-
Mor end of the peak hour. The additional 30
v confirmation that the peak hour has been

period, overlappmg the p&me ed
(i.e.,7:30a.m.to0 9: 30am
ing any peaking that r at the b@&
minutes of data on git
covered.

e Turning move en nts take @udy area locations for the purpose of identifying the mix

of vehlcl aX|s/I|v buses, trucks, bicycle etc.)—also referred to as "vehicle
i unts e& for less than the two hours discussed above because ve-
ixes at a given lo usually not subject to wide fluctuations over the peak hour.

i l!'i ould be conducted for each movement per approach for a min-

Q inute intervals.
n air quaNie or noWe analysis is required, more detailed vehicle classification counts would
Q be necessg e Chapter 17, “Air Quality,” and Chapter 19, “Noise,” for more details on the

reqwred ications. The New York City Department of Environmental Protection (DEP)

als e consulted. It should be noted that the peak hours of noise analysis may not
W|th the peak hours of traffic.

occupancy needs to be determined for transit-related projects (for example, Select Bus
Qerwce) which may include person-delay by approach to demonstrate project benefits (see

ubsection 342.3 for person-delay). For some locations this information may already be avail-
able (such as for Midtown Manhattan from the NYMTC Hub-Bound report).

e All traffic data collected for the preparation of a CEQR traffic analysis should be provided, in
tabulated and raw form, to the lead agency and DOT, and delivered in accordance with TIMS
compliance. Volumes collected by Automatic Traffic Recorder (ATR) devices should be deliv-
ered per the certified NYSDOT format, with station numbers and GPS coordinates to identify
the count location.
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PREPARATION OF PEAK HOUR TRAFFIC VOLUME MAPS

Once all of the traffic volume data has been assembled and/or collected, the next step is to prepare
traffic volume maps for each of the peak hours for which the proposed project is evaluated. As de-
scribed previously, the preliminary choice of peak periods (from which the peak hours are derived) is
generally made at the very outset of the project when study areas are defined.

Once the data collection effort is complete, initial identification of the precise peak hours need to be
verified based on the collected data. For traffic, these peak hours are usually identified to the nearest
15 minutes, i.e., 7:15 a.m. to 8:15 a.m. rather than simply 7:00 a.m. to 8:00 a.m. Then, all of the peak
hour volumes are plotted on a map of the study area, including all through and turning volumes at
location counted to present a total picture of traffic volumes throughout the study area. These
volumes, rounded to the nearest five, may then be "balanced" so that vol®ges at adjacen rs
tions are consistent with one another. For example, if the northbound i
nue at 43rd Street in Manhattan is 2,000 vehicles per hour (vph) a
onto Sixth Avenue from westbound 43rd Street, the northbound vo%
e

should be exactly 2,200 vph, provided that there are no parki

As part of the overall data ass
needed. This provides a descripi

mation should be prese
set of inputs to the de of street caMty and traffic levels of service. Information included
in a physical inventorgsh be consi@vith the requirements of the Highway Capacity Manual.
I
0

For example, the Capacit equires hourly parking maneuvers within 250 feet up-
stream frogthe ne, a near- r-side bus stop within 250 of the stop line (upstream or
downstre@m)Ngngth of turning f§a tC. Data to be collected varies depending on the capacity anal-

r ncludes the following:

ysis methodologPused, byl geNg

lane widhs, % of travel lanes, bicycle lanes, bus lanes, parking lanes, cross walks,

p bars, t ays alNd turn prohibitions, designated truck routes, and direction of each street

in the stu nd along the major routes into the study area. The location of traffic control

Q devices, @s traffic signals, stop signs, yield signs, turn prohibitions, etc., should be illus-
tr gra ally. For signalized intersections, signal cycle length, phasing, and timing are

n conduct capacity analyses. Official signal timing data should be obtained from DOT
%Id—checked; consultation with DOT is advisable should there be discrepancies between

o sets of timings.
estricted lanes, such as part time bus lanes, rush hour travel lanes, etc.

¢ 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
stops and fire hydrants is accounted for in the traffic and parking capacity analyses. General
pavement or alignment conditions along the major roadways in the area that affect traffic flow,
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e.g., poor pavement conditions, difficult vertical or horizontal geometries that affect 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 calibration of traffic models as well as
mobile source air quality analyses, and should be collected concurrently with the traffic count program.
In particular, the running time of the traffic, stopped delay at intersections, vehicle classifications, road-
way geometry, and signal timing data is required (see Chapter 17, “Air Quality”). This data is collected
concurrently to correlate travel time to traffic volumes and calculated vehicle delays for air qualj
analysis purposes. If this information is required for air quality analyses, it is important to coordigfat
traffic and air quality analysis locations and their data needs (including thegength of the corridgea
which travel time data is needed for the air quality analysis) so that the d e\Iection procegs
conducted more efficiently.

Travel time and delay runs are generally collected via the "floatinggar que," inWhich tRe survey

car seeks to travel at the speed of a typical car in the traffic s driver gpnd dat rder are

dispatched in a car and travel a route (or routes) through each ¥ theNir qualit lysis sites, recording
€Y

travel time and delay information for each approach to e%

ts along the route so

that the elapsed time may be recorded as well as ioh, extent, delays. By comparing

the elapsed time it takes to go from point to goint toWge distance

speeds may be quantified. As noted above, %Zel time and deldyruns should progress at the same
time as the traffic counts, i.e., over the sa eriod go®ymberof days. A total of at least six to
nine runs per link for each analysis enerally % to replicate typical conditions. At
times, it may be necessary to disﬂ cymojk than o o gomplete the required number of runs
at the required number of stud rs.

In addition to the floatipg-cag t8hnique, other prov d generally accepted technologies, such as
those based on the use %nic toll collectigg readers, GPS, and location-based service data, may
also be considered. It @ le to consult with the lead agency, DOT and DEP before employing such

techniques. @
342.3. Analysis o w@acity and &rvice

After the prepdWgtion of b volume maps, the determination of the capacity and levels of
O d

sery 0S) of the study ays and intersections is the next critical step in the overall traffic
a he key togevaluly
capasfty of an n stree

> At times, jiag ages between a highway and the study area street network may also play a

Qj al role in thd @ sis. In general, the capacity of an intersection—i.e., the maximum number of
hicles thi§igcan p3®€through it—depends on several factors and may be evaluated by one of several

available ologies. Use of one of these methodologies produces the capacity for each lane group
. @
s E

is typically controlled by the capacity at its intersections with other

ed with the volume of that lane group and its operating conditions. The resulted
ffectiveness (MOEs) are expressed in terms of volume-to-capacity (v/c) ratio, average
O elay and LOS.

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
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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, and one of the available travel
lanes is converted to “Bus Only” lane, then person-delay should be calculated to demonstrate the pro-
ject benefits in addition to the vehicle-based delay that may show adverse effects on vehicular traffic
operation.

The lead agency should consult DOT to review the person-delay calculations. This review ensures that
surface transit operations would be enhanced, or not impacted, by the proposed project or its igh-
provement/mitigation measures.

HIGHWAY CAPACITY MANUAL METHODOLOGY
The Highway Capacity Manual (HCM), developed by the Transportation

procedures for analyzing signalized and unsignalized intersections i
analysis tool for use in New York City. The HCM is continually be%
the lead agency contact DOT to ascertain the most appropria r
pacity Software (HCS) for use.

SIGNALIZED INTERSECTIONS @
According to the HCM, the capacities of signalizgN i

geometric conditions, including the number of lan
area the analysis locations are situated in (e.3y, centrdl business

d others), the existence of

parking or bus stop activity at the curb, affic cogaligions, iMeluding volumes by movement,
vehicle classification, parking maneuv platooning in arrivals at the intersec-
tion, pedestrian and bicycle confliets, @n 3) signali ditions, including signal cycle length,

nd th e of signal actuation capabilities by either

timing and phasing, signal coordi &,
vehicles or pedestrians.

Based on all of these an heNinButs, the HCM gnodel then calculates the ratio of the volume on the
street to the street's (v/c ratios), avef@ge vehicle delays, and LOS, where LOS is defined in

terms of the avera trgl delay per for lane groups, intersection approaches and the inter-
section as a oI@or ing to th conditions that the driver is likely to encounter at each
LOS for si ized sections agseg ws (the definitions of LOS are included in the Appendix):

e [|LOSA ribes t ns with very low delay. This occurs when signal progression is

tremely favord most vehicles arrive during the green phase. Most vehicles do not
p at all.
%LOS B desgzib®
[ ]

progressi »@ d/or short cycle lengths. Again, most vehicles do not stop at the intersection.

(LQ Loﬁzcnes operations with moderate delay. These higher delays may result from fair
pgr

son and/or longer cycle lengths. The number of vehicles stopping is significant at this
velfalthough many still pass through the intersection without stopping.

OS 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-
sion, long cycle lengths, or high v/c ratios. Many vehicles stop, and the proportion of vehicles
not stopping declines substantially.

e LOSE describes very heavy delay. These high delay values generally indicate poor progression,
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
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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 contributing to such
delays.

The procedures to be used in conducting the capacity analyses are contained and fully described in the
HCM and its Highway Capacity Software (HCS). It should be noted that the HCM provides for two
alternative means of obtaining selected inputs to the capacity analyses--detailed field information and
default values. The detailed field verified information of inputs, such as lane widths, peak hour factor,
arrival type, number of parking maneuvers, number of conflicting pedestrians and bicycles, etc., are
used for operational level analyses. The use of "default" values specified in the HCM are permjifed
only for planning level analysis for which the actual field surveys cannot beobtained. It should a

noted that any changes to the HCS estimated adjustment factors may notWe acceptable ugffess su
ported by verifiable and quantifiable surveys/field observations. Please ndix fo cepn
the HCS adjustment factors.

UNSIGNALIZED INTERSECTIONS 0
Capacity analyses for unsignalized intersections are based on us®ef "gaps
by vehicles crossing through or turning into that stream. "Stop" or "Yield"
signs are used to assign the right-of-way to one str Q ontrolli ents from the other
street(s). This forces drivers on the controlled st y the "migo pproach to the inter-
section) to use judgment when selecting gaps in t

major traffic stream

r street flo which they may enter
and turn into the intersection, or cross entirdyg throu®h the inter he minor street traffic also
has to yield to pedestrians in that approacy#

s under the HCM generally assumes

The capacity analysis method used f n ized inte

that major street traffic is not afh t@minor S eft turns from the major street are
assumed to be affected by the Xg or onco Jor street flow. Minor street traffic is obvi-
ously affected by all conflictin®&gehi®ular and pedestRgngovements.

In analyzing the ability o ffido use gaps in ty major street traffic flows, the HCM recognizes that
certain movements argfmog®gble to use these gaps than others. Right turns from the minor street are
most able to use i aps, since @eed to be concerned only with gaps in one direction of
major streetgffaff or conflictir& ans. Left turns from the major street are the next move-

owed by through movements and then left turns from the

ment mo e to
minor streets (Wgich mus i @ d negotiate their way through gaps in two directions of major

stre aws, for a two- . This is important to understand because it reflects the frequent
% ortages fgr veh geeking to make left turns from a minor street onto a major street.
hdl key input data jired to analyze unsignalized intersections include geometric factors and vol-

. Geometri @' include the number and use of lanes, channelization, percent grades, curb
(L dii and a p€les, sight distances, and pedestrian flows. The capacity computations result in

roac
a determi &?f volume-to-capacity ratio, delays, and LOS. The LOS table containing all of the defi-
nitions s i in the Appendix.

L or highway ramp/local street merge or weave conditions should also utilize HCM proce-

Il methodologies, data needs, and procedural steps are detailed in full in the HCM. The inter-

¥hs of highway ramps with adjacent service roads and streets, however, would follow the proce-
dures outlined above for signalized and unsignalized intersections.

OTHER ANALYSIS METHODOLOGIES

Other software (i.e., Synchro, TRAFFIX) or simulation models (i.e., CORSIM, SimTraffic, Aimsun, VISSIM,
etc.) 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
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employed. The lead agency must certify that any alternative analysis method (including micro-simula-
tion) meets the following criteria:

e Provides the same performance measures as the HCM outputs described above (i.e., levels of
service, delays, queues, etc.); and

e Demonstrates consistency with the traffic engineering principles and theories of traffic flow as
described in the HCM.

342.4. Overview of Level of Service Determinations

The definitions of the various levels of service and the criteria for determining whether givengd@n
groups of a study intersection operate at LOS A, B, C, D, E or F are descrilggd in the previous sec
According to generally accepted practice in New York City, LOS A, B, an flect clearly #ce
conditions; LOS D reflects the existence of delays within a generally tdlegale®range in urigan

environments; and LOS E and F indicate levels of congestion.

Once the capacity analyses have been completed, and v/c rati and L
narily defined for each lane group, approach and overall in@on, thes
viewed and compared to conditions observed in the field, ol ' ® to informati
from other sources such as travel speed and delay r F @

ratio of a lane group should not exceed a valu
ratios, delays, queues, or LOS do not accurately re

have prelimi-
Wadings should be re-

It is possible that congestion occurring at an u
the next intersection in a normal manne
southbound Fifth Avenue at 45th Str

only a small volume of traffic can$> sQthr

it passes through a full-width Fi ue at 43r
derstanding this traffic issue, #err&peously low vo
to a determination that NI sdeEtion is operating at Fclearly acceptable level of service, when under

normal conditions at ZQ eet, the intersecti‘at 43rd Street would not operate that well.

It is also possible currence o e-parking activities or truck loading/unloading activities
may create c ns that are& n those projected via the capacity analysis methodology
employe re any suchgfO)en field conditions that should be understood and considered

during the dev ment g @ e maps, preparation of capacity analyses, and determination
II'dvailable information should be weighed before finally determining

of section’s typic€
e vice and glefinirfpwigfch intersections operate in a problematic manner. The lead agency
shdul sult with QT withYegard to LOS calibration or HCS adjustment factors if the v/c ratio for a
@ o

<,

up is gre 1.05 under the existing condition. Further information regarding LOS cali-
ation is availab e Appendix.

Future N & Condition

ment 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

[]e)
oim

tig® condition accounts for general background traffic growth within or throughout the study
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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 infor-
mation, and land use and population data, is available from DCP and NYMTC.

For transportation analyses purposes, the following compounded annual background growth rates are

recommended:
Table 16-4
Annual Background Growth Rates
Section of the City 1to5 Year 6 and
years beyond
Manhattan 0.25% 0.125%
Bronx 0.25% 0.125%

Downtown Brooklyn 0.25% 0.125%
Other Brooklyn 0.50% 0.250%

Long Island City

Other Queens

St. George (Staten Is-
land)

Other Staten Island ) 1.0
It is recommended to use these ?ct determini@y
development is proposed in St. Ge en Islang "
a compounded annual backgr(m th rate ofQ

compounded annual growth ra¥is Ued thereafte

y land use trevs, market conditions, modal split changes, auto own-
ership rates, and othef{fact@r®, these rat ay change over time. Further, it should be noted that the
above growth rat @pectations rather than daily figures. In some areas, daily

eak trayel h
traffic growf maRdh f¥ct be signifi& ter or less than the rates above, while peak hour growth
is constrafhe®gy the presence of t§ficCapacity bottlenecks during the peak periods. It should also
that t

be noted

rates; other rates may be researched, calculated, and used if
ta to substant’® (documentation of the assumptions and/or data used to make these

sumptions about population and employment growth that are consistent
comply with the Clean Air Act.

The use o r rates may be appropriate for proposed No-Action projects with peak travel hours at
non-p tiNes, such as a concert hall or amusement park that is to be active on weekends and/or

er months.

ects with horizon years beyond a 10-year period, the lead agency, in consultation with DOT,
should determine the applicability of the annual background growth rate percentages described 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 considered part of
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the general background or superimposed on top of the general background growth calls for consider-
able judgment. At a minimum, it is advisable to consult with DCP, EDC or MOEC for a full No-Action
project listing.

Another means of determining whether or not proposed No-Action development projects would be
appropriately considered as part of the background is to calculate the total amount of peak hour trip-
making expected from all of the projects and then calculate the percentage increase in traffic this con-
stitutes within the study area. If the calculated percentage is less than the recommended growth rates
enumerated in Table 16-4, it may generally be assumed that each of the developments fall within the
background growth rate and do not need to be superimposed on it.

There are several ways to determine the amount of trip-making associatéf§ with a No-Actio |
The best way is to use the trip projections cited in that project's traffic i cynalysis, if su

ysis exists. If such trip projections are not available, the methodologies% eneratio odal g#lit
and trip assignment described above in Section 300 may be used. Th d mearg of deEgrmining
No-Action trip-making entails additional work beyond just using ava@ablPprojectjons.

If it is necessary to conduct independent trip-making estimateSgf N®Action ts, the same proce-

dures cited for the future With-Action analysis may be wever e numerous No-
Action development projects, the future With-Action pgies are followed but
it is possible to use a condensed method of assi et network. However,
consultation with DOT regarding use of th ecommended. The analysis

at volume with the existing
mine the percentage increase
ections and roadway links to be ana-

volume at a representative "cordon line"
from the new trips, and then apply th

343.3. Preparation of Future No-Action Y4DI %

Balanced traffic volum traffic level of ser€ analyses are prepared to reflect No-Action
conditions, adhering to ti§sa methodologie’mtlined in the existing condition analysis. Text and

tables provide a full dffscrigi®n of future No-Action conditions and include text and tabular compari-
sons of how con@ expected t ge from the existing condition to the future No-Action
condition.

mmed geometric changes that could affect traffic flow or lev-
measures that are incorporated in the approvals for a develop-

This assessmeNgaccounts for an

padit (iIMylevels of service would be included as part of the No-Action analysis. Other
xJ@fiples may ing et direction changes, signal timing, bicycle lanes, pedestrian improvements,
reet closyres, pfssibly even major changes outside of the study area (such as a permanent via-
duct clos at would affect travel within the study area. These should be confirmed with DOT.
344. > -ACTION CONDITION
The ob the analysis is to determine projected future With-Action conditions with the proposed project
in place 8 lly operational. These future With-Action conditions are then compared with the future No-

Action conditions to determine whether or not the proposed project would have a significant impact on the
study area's traffic facilities, therefore requiring mitigation.

The assessment of projected future With-Action conditions consists of a series of analytical steps derived di-
rectly from the Level 1 (Project Trip Generation) and the Level 2 (Project Generated Trip Assignment) Screening
Assessments—trip generation, modal split, and trip assignments, discussed in detail in Subsections 311 through
321 of this chapter.
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Once these steps have been completed, a capacity and level of service (LOS) analysis, described below, is con-
ducted. This analysis evaluates conditions within the study area with project-generated trips superimposed on
the future No-Action traffic volumes, as a representation of the projected future With-Action traffic volumes.
After the LOS analysis is complete, a determination of significant impacts—based on a comparison of future
With-Action conditions with future No-Action conditions and with thresholds of acceptability—may be made.

344.1. Preparation of Future With-Action Volumes and Levels of Service
Balanced traffic volume maps are prepared for future With-Action conditions, using the same method-
ologies outlined previously. It is important that these traffic volume maps be balanced, and that th
are no unexplainable increases or decreases in traffic volume from one block to the next.

Capacity and level of service (LOS) analyses are then completed as part oRghe assessmen ut
With-Action traffic conditions. The methodologies to be used are the describe usly,
with certain special considerations.

Within the traffic analyses, the traffic assignment process may ex ignjgicant in-

creases in the percentage of turns at specific intersections, a
relevant capacity analysis input factors in consultation wi ie., i OS analysis should
consider added conflicting vehicles). Should there b of parlyg 2 the area, some

project-generated traffic may need to be assumed to i te throug ea in search of availa-
ble parking.

Also, as part of the proposed project, charfyes may®be propos cific streets that produce
changes in their capacities. For example,@ street clgsure or $yreet direction change be a part

of the proposed project, the future With- raffic s
The future With-Action analyses atglwith thegemg
a full set of capacity and LOS a including @ pntile queue, v/c ratios, average control de-

lays per vehicle and LOS for eag laff® group, interse¥ ipproach and overall intersection) for traffic

conditions. The future ioManalysis also include¥ occupancy findings for parking facilities. Find-

ings are presented in tabular format thﬁacilitates the subsequent comparison of No-Action

and With-Action condigion$ as part of '@cermination of significant impacts. The LOS comparison
d

tables (for allgce peak a olirs) should be included in the traffic and parking section
of the rep not appendix.

350. DETAILBEBJRANSIT ANALY. @

% ects requjping t aration of a transit analysis, the study areas to be analyzed, assessment
meth@dolRgie®lnd techni@€ assumptions are outlined and documented as much as possible. Typically, such
#n outlines he following:

Study argas to alyzed for potential transit impacts. The study area(s) is based on the Level 2

s and counts. Existing transit data should not be more than two years old assuming that
as 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 travel
hours and a first-cut trip assignment that helps to preliminarily identify potential significant impact
locations.

The text and tabular sections that follow provide the technical guidelines for conducting a transit analysis.
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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 to the specific subway lines and
stations serving the project site. Should a proposed project site be served equally well by two different
stations along the same line or along different lines, both (or all) stations and lines may need to be
studied. If no station is within a reasonable walking distance of the project site, appropriate “feeder”
stations at which subway passengers transfer to buses to reach the project site would be analyzed. For
example, if a project is sited in the vicinity of 42nd Street and Ninth Avenue in Manhattan, it would
served by 42nd Street — Port Authority Bus Terminal station of the A/C/E lines, Times Square{Zn
Street station of the 1/2/3/7 and N/Q/R/S lines, and 42nd Street—Bryant Rgrk station of the
lines, all three stations would be included in the rail transit study area a Nld be analyfled
natively, if a project built in eastern Queens on Hillside Avenue Would%|

come from or go to the 179th Street F station and more than 200 p r subw
generated at that station, the station should be included in the tranSan#¥sis, even th
is farther than 0.5 mile from the project. For large-scale projegs jects t
borhoods, it may be necessary to analyze the cumulative j of the profect @ key locations or at
major passenger transfer locations within both the li ! ubway gfatiOfanales. NYCT should
be in agreement with the assignment to lines a %0 it is rec % ed to coordinate this
effort with NYCT Operations Planning.

control elements, whether
esulting from the project, such

as all affected stairs, escalators, eleva ; 3 nd passageways. A platform analysis
s

is usually conducted for projects spich@s t

existing station is appropriate
appropriateness of a platf ysis. Elevators sho® be analyzed only if they provide primary ac-
cess to the subway (for the 181 Streewt. Nicholas Avenue station (1 line)). The study area
could also include an fsse nt of the lige-haul capacities of the specific subway lines serving those

stations, since th ars may’ex CT loading guidelines.

Commute Rail Road or Metro-North Commuter Railroad, could also

be the subject es, ing on a proposed project's modal split and origin/destination

char, o ’ he proposed project site be located within 0.5 mile of the LIRR

sta lushing, the ke gh elements and line-haul capacity may need to be addressed.
351.2.YBusiTrgpsit Study Are

h@glefinition o@p ropriate study area for bus services follows the same principles outlined
ove. Firgt,ar of available bus route maps and field observations of the project site is con-
ducted to w the primary bus routes and stops serving the site. Based on this information and the
likely egtra d exit points for the proposed project's buildings, a simple pedestrian routing analysis
i e which bus routes and stops should be the focus of new trips. Bus routes within 0.5 mile

@ oject site may need to be addressed and the maximum load point along each potentially af-
Negus 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 used to
project future No-Action and With-Action conditions. The objective of the existing condition analysis is to de-
termine existing transit ridership/pedestrian volumes and levels of service to provide a baseline from which
future conditions may be projected. The definition of existing conditions is important because it is a reflection
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of activity levels that actually occur today as opposed to future conditions, which require at least some projec-
tion. The guidelines provided for the existing condition analyses are discussed separately below for rail transit
and bus transit.

352.1. Existing Rail Transit Conditions
The existing rail transit conditions analysis identifies the rail and subway lines serving the project site,
the frequency of service provided, and ridership and levels of service that exist at the current time. For
sites that are well served by transit, lines and stations within a convenient walking distance are in-
cluded. For other project sites not as well served by transit, it is advisable to identify the closest @il
facility, providing that a significant number of people would use transit to reach the site and thegfac,
cess the site from the station via bus or available taxi/livery services.

The analysis of existing rail transit conditions entails the assembly and
and pedestrian flows through the stations to be analyzed, the determj
of service of the station elements that need to be analyzed, and agev
capacity of the routes serving the site.

352.1.1. DETERMINATION OF THE PEAK HOUR FOR ANALYSIS PURPO.
eak Travel hours to be
r

The first step in the analysis of existing conditions is g G

analyzed. For most projects, at most subway stgti @ alyses, the weekday
morning peak hour is from 8 to 9 AM, while the w evening pea #rom5to 6 PM. Note
that there are several factors that could infl%th pecific ti peak hour:

e Increasing ridership along the sh
hour by 15-minutes at either fi ample,
*
e The further away a projecx on is frg

the AM and the later t Q
e In cases when projected to genera

e the highest amount of hourly trips during a
non-traditiona hotr, a determin%n must be made as to whether the project’s peak
hour would hde a g§réater impa@he subway system than would the hourly trips generated

during a @ itional p& r§ In some cases, it may be necessary to analyze multiple
pe

@Ach items as stadiums, large schools, summer beach crowds or
19 hours that are different from or in addition to the more tradi-
al peak hpu

nation

rs may require a shift in a peak
> peak of 8:15 to 9:15 AM).

Is@ note that peak®Mgur subway ridership levels are typically lowest during the summer months.

h ore, data % etween July 1% and the first week of September may need to be calibrated

ing seasQnal ad ent factors. Consult with NYCT Operations Planning for these factors or for
additional ance.

352.1.2. §SSE AND COLLECTION OF PASSENGER AND PEDESTRIAN VOLUMES WITHIN STATIONS

may be used if the data is from within the past two years and if there have not been
anges in nearby land uses or transit services that have significantly affected transit usage since
Tt a was collected. However, most of the data needed to conduct the rail transit analyses generally
need to be newly collected. It is also generally appropriate to observe pedestrian movement patterns
through the station and along critical platforms simultaneously with the counts. NYCT can supply re-
cent turnstile registrations (entries only) as well as existing, and, where appropriate, No-Action line-
haul volumes. Required actual counts may include any or all of the following:

—

¢ Up and down movements on the street, mezzanine or platform stairways, and escalator and
elevator pedestrian counts.
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¢ The 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.

¢ The nature of queuing and walk movements on station platforms if platform congestion is a
current problem or is identified as a potential problem in the future.

e The number of persons waiting at station agent booths and MetroCard vending machines only
if station agent booth and vending machine lines are an existing or anticipated problem. Isgffes
to be analyzed here could include, among others, the amount qf remaining physical
available for pedestrians and potentially excessive waiting times.

Each of these counts and observations should be conducted over the of the fullyeak houyin
15-minute increments.

Transit station counts and surveys should not be taken on days, ivity leypls are ally low,
and they should generally be taken on a Tuesday, WednesdaySgr rsday f nventional weekday
r, it is not neces-

peak hour analyses. With the availability of daily turgstilgreii
sary to conduct station counts for more than one day, S

on the day the counts were taken. To determi
for that station, obtain a full week of registration c

Except for a few cases, it is generally not sary to balance p&¥estrian flows among the various
elements within stations. Exceptions ma

areas ( thos€ where consistently high move-
ments between the various stairwell ageways % depicted via a pedestrian flow map)

where a substantial amount of ac?"& rs at ele e proximity to each other and where
e

it would be helpful to understa ationshi§ n flows. Passenger trip assignments to en-
trances and exits should be prd§idewhere there art iple entrances/exits to a station.

352.1.3 ANALYSIS OF STATI LEVEL OF SERVI

The analysis of condit@®ns in subwa tions is based on a comparison of the capacities of circu-
ents agai lume of passengers expected to use them. This ratio of

lement ca & ratio) equates to a LOS rating for each station element.

nts have distinctive use patterns, there are different analytical
ent. Methodologies for analyzing each type of station element

peaking factor; consult with NYCT Operations Planning in such cases.

For CEQR analyses, “capacity” is based on the width of the stairs or passageway, the maximum volume
for that width based on NYCT capacity guidelines and adjustments for passenger flow surging and coun-
terflow. When counting passenger volumes, it is critical to note whether or not passenger flow is
surged. Typically, flows off platforms are not uniform over a 15-minute period and are surged in that
passengers are densely concentrated after disembarking from trains. Passenger flows en route to
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platforms (via street stairs, corridors or platform stairs) tend to be more uniform over a 15-minute
interval, although surged flow can sometimes result from such things as heavy transfer flow, heavy use
of buses feeding a subway station, or even a traffic signal at street level which results in platoons of
pedestrians crossing the street to enter a particular station.

The numerator in the v/c calculation is always the peak 15-minute passenger flow volume. The “ca-
pacity” 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 discussed

individually, followed by the calculation itself and finally, the v/c ratio ratings.
NYCT GUIDELINE CAPACITY
The NYCT guideline capacity for stairs is 10 passengers per foot per te (pfm). The %
capacity for passageways is 15 pfm. These rates represent condition t moderate
but not congested. These guideline capacities are then adjusted t r@urging an u w
(discussed below). 6

EFFECTIVE WIDTH
The effective width of stairs or passageway is its act j adjusted

(which reflects the avoidance of sidewalls by ped
a stairway, this means the tread width, in fe foot (6”of buffer for
each side of the stair) and less 3” for each i t. For example, a 10-
foot wide stair with one center handra%d of 8’-9” (10°-0” minus 6”

minus 6” minus 3”). For a passagewa I
point, less two feet (12" of buffer on
have intermediate handrails.’ < : l

SURGING FACTOR

When passenger flow is s@he calculated y of the stair or passageway is reduced by
up to 25 percent to the passenger volufie counted in a 15-minute interval was actually
concentratedinle Cifculation elemefs that are immediately off the platform have a strong
surging pattern thigt reQuires a full @:‘ent reduction in capacity. Inthe CEQR v/c calculation,

the “cafgei®” dghominator by a surging factor of 0.75. Circulation ele-
N s or are far from the platform are typically less surged and
c% ould be noted that some elements require no surging factor
b%a#flow show the surging factor that should be used for elements at
on. Table 16-5a should be used for surged flow off of platforms; Table
firged flow onto Platforms.

jon along its sides
(if present). For

Q Table 16-5a
Surging Factors (Flows off of Platforms)
Lat'Eh of Factor
lation One or two tracks Three or more tracks
Element served served
Platform Level 0.75 N.A.
One floor above or be- 08 0.9
low the platform
Two or more floors
above or below the | 0.9 0.95
platform
Table 16-5b
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Surging Factors (Flows onto Platforms)
Location of
Circulation Factor
Element
Same level as source of 0.75
surge
One floor above or be- 0.8
low source of surge ’
Two or more floors
above or below source 09
of surge

FRICTION (COUNTERFLOW) FACTOR

Opposing passenger flows using the same stair or passage
overall flow. If there is flow in both directions on the stalr
be reduced by 10 percent (multiply the capacity by

one direction, or almost all in one direction (95

factor of .90).
ore in

he flow is only in
ctionh), then no coun-

terflow factor is required.

Equation 16-1

VOLUME / CAPACITY RATIO CALCULATION FOR SK

The formula to calculate the v/c ratio

is:

150 x We xSfof 15 X F

Where
Vin = Peak 15-min

ume

m| @les (10 x 1
stair, sur
nute passen

minut

ing passenger v%

en
Vx = Peak 15-mi@iting passen lume
z@ of stairs

or(|fappI|c e

is based on the NYCT guideline capacity for stairs of 10 pfm for 15

er foot” 15-minute guideline capacity is then adjusted for the width of
counterflow The resultant denominator is the maximum desirable 15-mi-
ume for a specific width stair considering surging and counterflow. The 15-
lume’is then divided by the adjusted denominator to calculate a ratio of volume to ca-
lly there is a 15-minute volume for each scenario of analysis - base year, future No-

pacit %ﬁ
A , re With-Action.)

IME / CAPACITY RATIO CALCULATION FOR PASSAGEWAYS
Equation 16-2
The formula to calculate the v/c ratio for passageways is:

Vin Vx
225 x We ><Ff+225 X We X Sf X Ff

Where
Vin = Peak 15-minute entering passenger volume
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Vx =Peak 15-minute exiting passenger volume
We = Effective width of the passageway
Sf = Surging factor (if applicable)
Ff = Friction factor (if applicable)
The 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.
CEQR V/C LOS RATINGS
Volume/Capacity ratios are assigned LOS ratings. For stairs and pa ys, the rela 0
v/c ratio to LOS ratings is as follows: %
e 0.00t00.45 v/cratio= LOSA Free flow 0
e 0.45t00.70 v/cratio= LOSB Fluid flow Q
e 0.70to 1.00 v/cratio= LOSC Fluid, so ew% ted
e 1.00to1.33 v/cratio= LOSD Crowded, speed res
e 1.33t01.67 v/cratio= LOSE Conge me shuffling
e Above 1.67 v/cratio = LOSF Serely congested, qied
Example Analysis: O
A stair with treads 9’-6” \) a cente d§il has a peak 15-minute volume of 930
passengers, 650 enterl exiting. Th¥s directly serves the platform.
Effective width =& - duct Six mcheﬁom each side and three inches for the interme-
diate
handrajl) @
Surgiss fac .75 for p xiting the platform
ColnteNgow factor = 0 90 ow is in one direction)
at|o 650/ 5x090)) +(280/ (150 x 8.25 x 0.75 x 0.90)) =0.92 LOS C
1S OF ESCAL - TURNSTILES
rooth escalato turnstlles the numerator in the v/c calculation is the peak 15-minute passenger
ow volum@g€For escalators, the “capacity” denominator includes only two factors: the NYCT guideline
capaC|tyf inute interval and a surging factor of up to 25 percent. Like stairs and passageways,

tor is variable based on the extent of actual surging. Escalators and turnstiles immedi-
ot the platform with heavy detraining traffic require a 25 percent surging factor. Circulation
that are farther from the platform are served by multiple train lines, or are predominantly
entry flow, require a smaller surging factor or none at all. Consult the Surging Factor tables, Tables 16-
5a and 16-5b, for the appropriate factor to apply. Although there is no friction factor due to the one-
directional nature of escalators, turnstiles are subject to two-way flow and thus a friction factor.

ANALYSIS OF ESCALATORS
NYCT uses three widths of escalators (as measured across the tread)--24”, 32” and 40”. Escalator

width at hip height is usually about 8” wider. NYCT escalators are operated at one of two speeds-
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-90 feet per minute (fpm) and 100 fpm. Table 16-6 indicates the guideline capacities by 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.

Table 16-6
Escalator Capacity (15 minute)

Tread Speed | 24” Tread 32” Tread | 40” Tread
90 fpm 68 treads per | 480 750 945

minute
100 fpm | 75 treads per | 600 825 1050
minute

VOLUME / CAPACITY RATIO CALCULATION FOR ESCALATORS

Equation 16-3
The formula to calculate the v/c ratio for escalators is: @

Vv
GCap Xx Sf
Where:
V = Peak 15-minute passenger volume

GCap = Guideline Capacity for the esc r
Sf = Surging factor (if applicable)
_— * .
No counterflow friction facto ince es
operate in one direction o

The same LOS rati atios used for stairs ahd
passageways is U escalators. ,
ANALYSI. @

NYCT4p t8, High Entry/Exit Turnstiles (HEETs) and high exit turnstiles
(HXTs Iles and HEETs are bi-directional and serve both entry and exit

res a MetroCard swipe (and exiting does not), there are different

Aty di -%ich are then combined into a single v/c ratio for the turnstile array. Surging
d counterf] rs are applied as appropriate. Note that NYCT policy does not call for the

gates for everyday exiting purposes. Although passengers may make use of

Q use of emer
(L these %hese passengers for analysis purposes should be assigned to turnstiles since one goal

of fareNy ragdesign is to provide adequate non-emergency entry and exit capacity without the use
R ergency gates.

P 16-7 indicates the NYCT guideline capacity for turnstiles by minute and by 15-minute interval
different turnstiles and directions. These capacities are based on observed through-put rates

under crush conditions.
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Table 16-7

Fare Array Capacities (15 minute)
Turnstile | High Entry/Exit Turnstile High Exit Turnstile

Entries | 420 255 n/a
Exits 645 540 555

VOLUME / CAPACITY RATIO CALCULATION FOR TURNSTILES
The formula to calculate the volume to capacity ratio for turnstiles is: \

Equation 16-4

Vin Vx

Cin ><Ff+Cx X Sf x Ff
where

%

Vin = Peak 15-minute entering passenger vol-

ume
Cin =Total 15-minute capacity of all turnstiles O

Vx = Peak 15-minute exiting passenger
Cx = Total 15-minute capacity of all turngtil

Sf = Surging factor (if applicable)
Ff = Friction factor O
Y,
The application of surgin \ion factor @ scribed for stair and passageway analyses.
Surging for entry flow (s a I5-minute interve unusual, but may occur especially at inter-
modal transfer or ot si r locations. ,

The same v/c rati(@a ings used@airs and passageways are applied to turnstile ratios.

ANALYSIS OF B#ATFORMN'S
Platforms#eWy to ommodat% sengers who are standing waiting for trains as well as pas-

sengers who ar&walking orm. As stated above, a platform analysis is usually conducted

& a new stations or a large station renovation, and is often not con-

tion ever, there are instances where an analysis of an existing station is

< cy, in consultation with NYCT, should determine the appropriateness of

d rms in the New York City subway are typically between 520 and 600 feet

Qn . Di s of the same platform have very different concentrations of walking and/or

aiting paws. herefore, platforms should be divided into separate zones for individual analyses.

The delineda®on of zones to be analyzed for a given project involves observations of platform layouts

= OB strians exit the trains, walk along them to the stairwells, or wait for the next train. Con-

n of the entire platform as a single zone would not be correct, since a platform may have

that are very actively used and others that are seldom used or used with no apparent conges-

tion problem. Therefore, the definition of zones that are too large could understate potential prob-

lems. On the other hand, the definition of zones that are too small—i.e., generally less than one sub-

way car length—could depict conditions that are worse than actually exist. Confirm with NYCT Opera-
tions Planning the delineation of platform zones.

The two primary methods to analyze platform conditions within any zone, depending upon the degree
of segregation of waiting and walking passengers:
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e If 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 density
of 10 square feet per waiting passenger.

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 den-
sity of waiting passengers within the sub-zone is 6 square feet per waiting passenger. 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 ag-
cumulation of waiting passengers per zone would be based on train headways within the g€ak

15-minute interval.
The platform analysis should incorporate the appropriate methodology \1 observed
within the station under study. Confirm with NYCT Operations Planningpif, tions arise"

ANALYSIS OF ELEVATORS Q

An analysis of elevator service is only required when elevatorgfivilgetUsed as eral accéss into and
out of the station, platform, or mezzanine, such as at the reet statio (2@ lines) or the 191st
Street (1 line). It is not necessary to analyze elevat d% primarj D

se. Consult with
NYCT if an elevator analysis is to be undertaken.

352.1.4. ANALYSIS OF LINE-HAUL CAPACITY AND LEVEL OF SE
An analysis of line-haul capacity addresses th@&gbility 0f trains to d8gommnodate passenger loads. The
analysis determines whether there is suffj pacity per ®ain to handle existing and pro-
jected future transit loads. This analysi e done paximum load point of the line, or at
the location where the addition®of @l—genera ad gfrs to No-Action passenger volumes

would be greatest. \

Line-haul capacity analyses sed®on per-car prac apacity guidelines used by NYCT. The guide-
line capacities of subwa

Table 16-8
Line-Haul Capgcit

Car Class’ Maximum Off-Peak Loading

Guideline Capacity (per car)3

54

53

88
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Notes:

1 Since cars switch between various lines, consult with NYCT Operations Planning to determine the appropriate car length for the analy-
sis.

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).

The line-haul capacity of a given subway line is determined by multiplying the number of peak r
trains by the number of cars per train and times the guideline capacity per car. The volume of
passing a given point may then be compared with the line haul capacity of%ge subway line,

(but not the maximum loading guidelines). Another means of evalgati
the same information differently—that is, divide the volume i
number of train cars serving that point, and determine the av@
ing per-car passenger load may then be compared with g eRapac
acceptability of conditions.

352.2. Existing Bus Transit Conditions
The analysis of existing bus transit conditio reseis bus loa loading conditions on the
routes serving the site of the proposed prgj etermine whetheWgr not there is capacity available

to accommodate additional project-gene ps.

b, these analyses entail the assembly

For the routes and stops identifi®d, aQthe¥ous transis .
and/or collection of bus riders@ atthe bus (@ t closely serving the project site and at the
n b 3

's "maximum load point, analysis of ng levels versus their physical capacities.

route's

352.2.1. ASSEMBLY AND c@ BUS RIDERSHIP WA

Data may be obtained fro e relevan erator regarding the number of persons per bus at the

maximum load poj route,ln ases, on-off data (ride checks) for all stops along a route

may also b ailg—x addition, fN s may help determine the average and maximum number
as the n®leaves the bus stop closest to the project site. These counts

s

of riders fer bus arriv
should be condUWted on a Mg described earlier for the other traffic and transit analyses (see

. @ and 16-24). These counts may be taken either by: a) getting on the
3 ducting g quickgyfit of the number of riders; or b) estimating the number of persons on
hebus Dy a visual ate from off the bus looking through its windows (often called a "windshield

o or “point "W The windshield estimate method should not be used if the bus windows are
(L ted, which wo clude the surveyor from getting an accurate reading of the passenger count.
h

e field c%‘ffort would also note the bus route number (at multiple-route bus stops) and the
< s waiting at the bus stop and boarding and alighting from each bus.

APYSIS OF BUS LOAD LEVELS
, three types of buses are used in New York City:

e 40-foot standard buses (including both low-floor and high-floor models) operating on both lo-
cal and limited-stop routes.

e 60-foot articulated buses operating on both local and limited-stop routes.
e 45-foot over-the-road coaches operating on express routes.

NYCT has adopted schedule guideline capacities for each of these bus types:
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e 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 because the
buses are used interchangeably.

e 60-foot articulated buses: total guideline capacity of 85.
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 adoptgl b

NYCT.

Typically, the number of persons per bus at the maximum load point is tiNgd and then amed
with MTA bus operating agencies’ guidelines so as to identify the exte iS Ak
under existing conditions. On/off activity could also be quantifiedgn

tional purposes. Q
353. Future No-Action Condition &

The future No-Action conditions account for general backgro h within y area, plus trip-making
expected to be generated by major proposed projects ly to beqg Mgce Y the proposed project's

build year. In general, the procedures and approagh use imilar eviewed previously for traffic

analyses. \

353.1. Background Growth Rates
For rail and bus transit analysis pgrpdges, and/or ouId be consulted for modeled pro-
jections that may be available on ifle, or pg gefstation, basis. The compounded annual
growth rates in Table 16-4 aregJfec nded to % he background growth rate accounting for

short-term and long-ter . For additional inf&fation regarding the assessment of the future
No-Action condition, see se®ion 343. /

353.2. No-Action Develop jgict Trip-Maki
In addition h@ounded ba rowth rate that is applied evenly throughout the study

area, the sis a ccounts f i and from major development projects that are not assumed
to be part of anQgea’s genejmig he determination of whether a No-Action project is considered
DY

general bac 0 perimposed on top of the general background growth calls for
e judgmept, wi gfollowing guideline suggested:

S 7
o A No-Action&ct that generates fewer than 100 peak hour transit trips should be considered
Q part of t | background. Two such projects, situated on the same block and generating

200 new Mgeyat the same station, should generally not be considered part of the background.

(L There ar ways to determine the amount of trip-making associated with a No-Action project.
The be@s to use the trip projections cited in that project's transit analysis, if such projections

i rnative is to use the same methodologies described in Subsection 354, “Analysis of Future
grion Conditions.”

353.3. Preparation of Future No-Action Volumes and Levels of Service Analysis
Transit level of service analyses should be prepared following the same methodologies outlined for the
existing conditions analyses. Documentation of the analyses would provide for a full description of
future No-Action conditions and include text and tabular comparisons of how conditions are expected
to change from existing conditions to the future No-Action scenario.
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This assessment should also account for any programmed transit changes that could affect passenger
flows or levels of service. For example, in the No-Action condition it may be appropriate to consider
mitigation measures (e.g., stairwell widening at a particular subway station) that are incorporated in
the approvals for other development projects. As another 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 terminal/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 No-Action conditions would not exceed capacity on any given route. Please consult with

for direction and guidance on programmed 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 pr, j%ture condMQ NS the

proposed project in place and fully operational. The future With-Action Con®&I® is then par&l with the
future No-Action scenario to determine whether or not the proposed ] ould likgly ha igfificant ad-
verse impacts on the study area's transit facilities and require mitiga@

The assessment of projected future With-Action conditionsgon series g 3|ytic@ steps—trip gener-
ation, modal split, and trip assignment, discussed in detail i 321 of this chapter. A
capacity and level of service analysis, defined as the evalggW study area with project-

generated trips superimposed on the future No—AQO ition, as a ation of the projected future

With-Action condition, is conducted.

at impacts—based on a comparison of
Mthresholds—may be made. Generally,
and pedestrians.

Once these steps have been completed, a det ion of sif

With-Action conditions with No-Action gpndjtion using th
the transit analyses are performed in coo Mg

360. DETAILED PEDESTRIAN A
The first step in preparing for :G dutting the pedes‘an impact analysis is to determine the specific locations of
cili t

the pedestrian elements and o be studj The pedestrian analysis considers three pedestrian elements:
crosswalks, intersectign ornerr afeas”) where pedestrians wait for a pedestrian signal to allow
them to cross the sjgtet, ewalks an Ikways.

361. PEDESTRIAN STUD

REA
The first stermining the @ ea is to identify the routes between the site entrances/exits and the
NS

beginnij edestriarffgip corg@nents, including subway stations, bus stops, parking facilities and gener-
ators oP“whRlk/atrips. For exaltyle, the pedestrian analysis for a proposed office building in Midtown Manhattan
r,in additie by pedestrian elements (i.e., sidewalks, crosswalks and corner reservoir areas)

‘ d be use wa Ps, the major elements en route to/from the site from/to the subway stations, bus
easonably expected to be used. If the combined assignments of all pedestrian trips (which

pedestrian @fements posing safety concerns (i.e., uncontrolled crossings, intersections with high number of ve-
hicular, bicycle, and pedestrian crashes, etc.) along walking routes to/from the school. Any uncontrolled cross-
ing, where, under the With-Action condition an increment of 20 or more students are assigned during the highest
crossing hour (a threshold recommended by the Federal Highway Administration’s (FHWA) 2009 edition of the
Manual on Uniform Traffic Control Devices (MUTCD)) should be included in the detailed safety and operational
analyses including the signal warrant analysis (please refer to Section 370 for further details).
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362. DETERMINATION 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 periods is provided in Subsection 332. Generally, the peak periods
for pedestrian analysis should be the same as for the traffic analysis.

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 conditionsgle-
termines whether key pedestrian routes and related elements (i.e., sidewalks, crosswalks and corner r i
areas) expected to be traversed by pedestrians under the proposed project are gurrently operatin
ceptable LOS, and provides an overview of general pedestrian conditions W|th|n th y area.

363.1. Determination of the Peak Hour for Analysis Purposes

The first step in the analysis of existing conditions is to determl eak pedest holrs to be
analyzed, which should be determined independently of traff urs Tl pedes analysis
considers the peak activity hours of the proposed project, ours f ground pedestrian
traffic already existing in the study area, and which ¢ of the erate significant
impacts.

One means of quantitatively determining the pea ian analysis prepare a table show-
ing existing hour-by-hour pedestrian volum f represe tions within the area or at
a cordon line around the area, side by side our-by-hour proje®§ons of the expected trip genera-

ghinfluence, or impact, of the proposed

tion of the project. A comparison of the tW§o of volu & d indicate: a) which pedestrian hours
this comparison, potential significant

project's trip-making levels wouI
impact hours—and thus the p

be multiple projects in the
The lead agency and DO

@ analyzed—may be identified. Should there
aresy, it is recommeNggll that common peak analysis hours be used.
e consulted |f ere are multiple projects in the study area.

In some cases, the pe ion to be zed is obvious because the peak hour of the project's trip-
making would co the exj hour. In other cases, the two peak hours may be very
close, and | ay per to use t g peak hour and later, during the impact analysis stage,

to superi the peak trip geffer, of the proposed project onto the peak existing condition. In
yet other cases Where th re not coincidental (or nearly coincidental), a screening analysis

is n to determine the two peaks (the existing peak or the proposed project's peak)
ct the w@ daifondition, or whether both hours require detailed analysis.
3 S ly and Coll edestrian Counts

i0r to collectin ew data, the lead agency and DOT should be contacted regarding the availabil-

y of any p@€estrian studies as well as recently completed environmental assessments within the pro-
ject study e at could be the source of available pedestrian count data. However, the available
t be more than three years old and care must be taken to ensure that the pedestrian
ns have not changed due to significant developments and/or modification to the existing

|II

New pedestrian counts should be taken for one “typical” mid-week day during representative peak
periods (i.e., morning, midday, evening, and/or other appropriate peak periods). Counts should be
taken over the course of the full peak period and recorded in 15-minute intervals, since analyses to be
conducted utilize a 15-minute analysis period for their evaluations. Counts taken during weekend peak
periods or special times (such as game days or other events) should also be taken for one day. How-
ever, crosswalk counts at all study intersections should be collected for one additional mid-week day
and one additional weekend day during representative peak periods to validate the data if counts for
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all three pedestrian elements (i.e., crosswalks, sidewalks and corner reservoir areas) are collected. If
a proposed action requires one pedestrian element, such as a sidewalk, to be analyzed, then counts
for one additional mid-week day and one additional weekend day should be performed to confirm all

the counts.

The pedestrian counts to be conducted depend on the pedestrian elements identified as constituting
the pedestrian study area. They should include crosswalks, corner reservoirs at intersections where
pedestrians queue up while waiting to cross the street and those moving between the adjoining side-
walks but not crossing the street, sidewalks, and other important routes if such are applicable (e.g.
bridges, mid-block arcades or plazas). Two-directional counts are needed to conduct the subsegyfnt

LOS analyses.

363.3. Preparation of Existing Pedestrian Volumes and Levels of Service Analysis

The methodologies presented in the HCM 2010 are the basic analyticakt
conditions and the HCM 2010 should be referred to for detailed in
A Pedestrian LOS Worksheet should be prepared using the “P

of a sidewalk or walkway that can be used effec
schematic of existing conditions should be
walk or walkway obstructions (i.e., poles,
newsstands, street vendors, telephone b

tions. Refer to the HCM 2010 f

be taken in estimating the effective si a
building faces and curbs, preempﬁx’dt f obstr
ils.

The primary performa

comfort. It must be d
best described a

within the 1
vary signi Yy W
and/or crosswa

pe space are de

e for sidewalks a

e a::
square feet per pedest%), which is anyd
er d whether

rianwolumes by direc-
ay width (the portion

!@ age walking speed. A

Ik or walkway width, side-

or walkway width. Care must

taking into account shy distances of

alkways is pedestrian space, expressed as

icator of the quality of pedestrian movement and

e pedestrian flow along a sidewalk or walkway location is
.” Non-platoon flow occurs when pedestrian volume
uniform. Platoon flow occurs when pedestrian volumes

r
te period i&t
IM€te period, such as where nearby bus stops, subway stations

"

the pedestrian volume. Sidewalk and walkway LOS for average
able 16-9 for non-platoon and platoon conditions:

ble 16-9

idewalk/Walkway LOS for Non-Platoon and

Platoon Conditions

Non-Platoon Flow Platoon Flow
LOS A >60 ft?/p >530 ft?/p
LOSB >40-60 ft?*/p >90-530 ft?/p
LOS C >24 - 40 ft?/p >40 - 90 ft?/p
LOS D >15-24 ft?/p >23-40 ft?/p
LOSE >8-15 ft?/p >11-23ft?/p
LOSF <8 ft?/p <11ft%/p

Street corners and crosswalks are also analyzed using the HCM 2010 procedures. The inputs for each
analysis peak hour are the pedestrian volumes that turn the corner by direction, the adjacent crosswalk
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volumes by direction, the peak hour factor for each crosswalk and corner, the dimensions and obstruc-
tions of each corner including sidewalk width and corner radii, the crosswalk dimensions, the official
and field verified signal timing, the average walking speed, and the hourly conflicting vehicles (permit-
ted right and left turns) that turn into the crosswalk.

The primary performance measure for corners and crosswalks is pedestrian space, expressed as square
feet per pedestrian (ft?/p). Corner and crosswalk LOS for pedestrian space are defined in Table 16-10:

Table 16-10
Corner/Crosswalk LOS Pedestrian
Space

LOS A >60 ft?/p \
LOS B >40-60 ft?/p

LOS C >24 - 40 ft?/p g
LOS D >15-24ft?/p

LOSE >8-15 ft?/p

LOS F <8ft?/p

space, depends on the
erage walking speed of 3.5
roportion is less than 20 percent
be used. If the study intersec-
dstrian Focus Areas (SPFA), a walking
. d crosswalk analyses. To determine
& SPFA, examine the maps provided here.

Average pedestrian walking speed, which is used
proportion of elderly and school children in@ge wal
feet per second (fps) should be used if the e

of the walking population; otherwise, a j
tion has a school crosswalk or is loc

speed of 3.0 fps should be used’\ ghersectig

whether the study intersection eYyithin the d
In addition to the operat§ nalyses discussed abov@figh crash and Vision Zero locations should be
identified in consultati ith D®T and the stutwrea should include those intersections in the safety

non-reportable) ore pedest ycle injury crashes in any consecutive 12 months of the
most recenjgB-yeQgoelod for whic t vailable. In addition, if the proposed project is a school
site, it redir@gthe analysis of exfStig p®estrian safety at intersections expected to be used as main

walking routes t®and frool en if these intersections are not categorized as high-crash loca-

0
assessment. A high cifash tion is or@e there were 48 or more total crashes (reportable and

tio Section 370 f8 nal information.

364. Rutu ~Action Con@gion
r -Action co@w ccount for general background growth within the study area, plus trip-making

octell to be geperate oft site projects that are likely to be in place by the proposed project's build year.
e cmpounde%lngrowth rates in Table 16-4 are recommended to calculate the background growth rate
unting for sh&yt t and long term patterns in CEQR documents. For additional information regarding the

ure No-Action condition, see Subsection 343.

. 9 on of Future No-Action Volumes and Levels of Service Analysis

Pedestrian flow maps and pedestrian level of service analyses should be prepared following the same
methodologies outlined for the existing conditions analyses. Documentation of the analyses would
provide for a full description of future No-Action conditions and include text and tabular comparisons
of how conditions are expected to change from existing conditions to the future No-Action scenario.

This assessment should also account for any programmed pedestrian network changes that could af-
fect pedestrian flows or levels of service.
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365. Analysis of Future With-Action Condition

The objective of the future With-Action condition analysis is to determine projected future condition 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 ad-
verse impacts on the study area's pedestrian facilities requiring mitigation.

The assessment of projected future With-Action condition consists of a series of analytical steps—trip genera-
tion, modal split, and trip assignment, discussed in detail in Subsections 311 through 321 of this chapter. Once
these steps have been completed, a capacity and level of service analysis, defined as the evaluation of co
tions within the study area with project-generated trips superimposed on the future No-Action conditi
representation of the projected future With-Action condition, is conducted. Theg, a determination
cant impacts—based on a comparison of With-Action condition with No-Action con®ition and using’th
thresholds—may be made.

Generally, the pedestrian analyses are performed in coordination with thgse fic and sit.

370. ASSESSMENT OF STREET USER SAFETY Q
In conjunction with a Detailed Traffic and/or Pedestrian A si@ essmeg streeQuiser safety may be ap-

$rs, with particular focus on
bicyclists and pedestrians, will be at increased risk for in proposed project. Detailed

safety assessments may be warranted for projectgthat ignifi sign or reconfigure one or more
streets as part of the proposed project; those locat®& near sensitive lan®uses, such as hospitals, schools, parks,
| .

nursing homes, elderly housing, or study locatigffis are id rt of the Vision Zero corridors/inter-
sections or within SPFAs (maps of Vision Zergman As can b ere and here, respectively) that could be
affected by increased traffic, pedestrian®: @Iist volugg s 2d by the proposed project.

Increased pedestrian crossings and bi ership at .% ted high-crash locations may result in increased
exposure to vehicular traffic and fugth®g exdcerbate safety ’s. Generating measurable pedestrian crossings at
non-controlled locations, mid’%i tersection, ?ecially for sites generating young pedestrians, such as
schools, parks or other simil c/M§jes, may also leadto unsafe conditions. One example would be a new school

where a principal access verses a hi h and/or Vision Zero corridors/intersections. A high crash lo-
cation is defined asgftoc entified alok Zero corridor/intersection or with 48 or more total reportable
and non-report ash r five orm e@gstrian/bicyclists injury crashes in any consecutive 12 months of the
most recent 3-year pejpd for whj ailable. Vision Zero corridors/intersections are identified based on

crashes regligg in fatalities o JUries (reported as killed and severe injuries, KSI). Additional information
on Visi % provided hgre.

ashes” are d€Nged as all crashes involving fatality or injury that must be “reported” to the NYS De-
otor Vehij @! ) by the police agencies, as well as those crashes resulting in property damage in
1,000 must b&gegorted to the DMV by the involved party.

-reporta%v s contain less detail than reportable crashes, and are entered and retained in the comput-
i file

zed accide DMV. Property Damage Only (PDO) crashes reported by police agencies, but not by the in-
tSNfre filed by the DMV as “non-reportable.” PDO crashes filed by motorists are considered “non-
D e property damage reported is either less than $1,000 or not provided.

In addition, the absence of controlled pedestrian crosswalks at key access points leading to/from a proposed pro-
ject, crossing locations with difficult sight lines, etc., may all serve as indicators of current or future problems that
could create the potential for significant safety impacts.

The assessment of safety impacts should indicate the nature of the impact, the volumes affected by or affecting
such impacts (including the types of vehicles, such as trucks; and the age group of pedestrians, such as children or
the elderly; type of pedestrian and bicycle facilities, control type), crash types and severity, and other contributing
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factors. In addition, increased pedestrian crossings at non-controlled locations (midblock or intersection), may also
lead to unsafe conditions, especially for projects generating young pedestrians, such as schools, parks and other
similar locations.

The analysis of the proposed project should also consider potential safety effects on bicycle activity. For example,
does the proposed project affect heavily-used bicycle routes or paths? A quantitative analysis should be conducted
indicating the number of bicycle crashes at the location, and may be combined with the evaluation of pedestrian
safety.

Summary of crash data for the most recent three-year period is available from DOT. In addition, the follo ng ref-
erence material may be helpful in addressing these issues: a) crash records at New York Police Depart
New York State Department of Transportation (NYSDOT) data. The types of mea@res to improve t
and pedestrian safety should be identified and coordinated with DOT (See Sectl for mitigati@n
impacts).

380. DETAILED PARKING ANALYSIS

The first step in preparing for and conducting the parking anaIyS|s is t ine t cific locations of the park-
ing facilities to be studied.

381. Study Area
An appropriately sized parking study area encompaﬁth cilities

treet parking facilities such as
parking lots and garages, and on-street curb spaces which vehicular stined for the site of the pro-
posed project would likely park. The extent of th rea corrgemgnds to®he maximum distance that some-

one driving to the site would be W|II|ng to walking @ is a function of several parameters,
including the following:

e  How much accessory and/or rking wou Qm ided on-site as part of the proposed project?
Would it be sufficient or %Ject -generatedWgificles need to park off-site? If on-site parking
would be sufficient, th e no need to gefine a parking study area unless the proposed project
would eliminate a 90 amount of availdble public parking.

e  Whatis the nat site's s @ area? lIs the site centrally located within the surrounding
 f@r example, ‘& erfront site from which drivers cannot proceed in all four
. . 3

mewhat desolate in peak project hours, thereby making driv-
stances from their parked cars to the site? Is there an abundance
hat affords the driver the opportunity to walk short distances and not

nsidered the maximum distance from primary off-site parking facilities to the
be longer or shorter depending on the factors noted above. Amusement parks,
onaI facilities are examples of land uses with parking demands that often extend
eypnd 0.25 m h prOJect site. Should the parking spaces available within this distance of the site, along
h whateve&wt of parking is provided on-site, prove insufficient to accommodate the peak parking de-
should be glven to extending the study area to a maximum of 0 5 m|Ie of the 5|te How-

it does n® essarlly indicate that this extended parking study area supply is acceptable. It merely 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 extent to which public parking is
available and utilized in the study area. The analysis consists of an inventory of on- and off-street parking and
a summary tabulation indicating the number of parking spaces available for potential future parkers in the area.
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382.1. On-Street Parking Analyses

Typically, a parking analysis provides both a qualitative overview of parking in the area and quantified
summaries of the nature and extent of parking that occurs. Qualitatively, it should include a general
overview of the type of parking regulations that exist in the area. For example, is it generally an "alter-
nate-side-of-the-street" type parking area with metered parking available along key retail streets (with
those key streets specified by name)? Is it an area where curb parking is generally prohibited to allow
maximum street frontage for commercial vehicle deliveries or for additional traffic capacity, as is the
case in much of Midtown Manhattan?

Quantitatively, the analysis should include a tabulation of the existing number and occupancy of legfly

regulated on-street parking spaces within the parking study area by certgin times of day. For a
ventional office or residential project, these times are 7 a.m. to 9 a.m. w%:ple arrive ork

leave their homes to go to work; at midday (usually between 12:00 an ) whe giPa

business area is frequently at peak occupancy; and at any other tim ing regulat ge

significantly (such as in areas where alternate-side-of-the- streetg regulation i ypically
e

from 8:00 a.m. to 11:00 a.m. or from 11:00 a.m. to 2:00 p re curgfoccup s change
just before and after the hours that the restrictions are in Q\e num spaces may be ob-
tained by tabulating the length of curb space at which i 1% p sy eXCI8ing fire hydrants,
e length of 20 feet, or

by counting the number of cars actually parke ®Wat cglld fit within available
gaps.
The analysis should include a tabulation of - arking spaces exist at the likely

3., 11:00 a.m. and 3:00 p.m. and their
cility utilization often differ from the
N those spaces are occupied and how
icant trip-making activities at other times,

occupancy, since the peak times for p
peak times for potential traffic |m
many are vacant. For propo

those other peak times are a se ed For exam could include weekend or weeknight hours
for a concert hall, sports vention centeg, movie theater, etc.

It is also advisable to more det map indicating the key parking regulations on the block
faces of the prOJ W|th|n %ement walking distance than the full parking study area.
This is nee asons: 1)t a better picture of actual conditions at the site; and 2) to
facilitate |nat|on of t to be taken should a future parking shortfall be identified
and addltlonal street |t|ons be needed as mitigation for traffic impacts.

I|c parKing lots and garages within the study area should be inventoried and

The Ilce acity of each (which must be posted at its entrance) should be noted. Then,

or two mid- ays surveys of the occupancy levels of each parking lot and garage should be

ndertake determine the extent to which each is occupied at a representative morning peak hour,

such as 8: Wto 9:00 a.m., and at a time of typical maximum occupancy, such as 12:00 p.m. to 1:00
P.13 @.m. to 2:00 p.m.

@ fic types of projects that generate a significant amount of in and out parking activity, an hour-
bW parking occupancy survey may be needed. Examples of this include shopping centers, multi-
plex movie theaters, and major mixed-use development projects. For several of these uses, weekend
and/or weeknight surveys may also be appropriate. For example, a proposed museum may be ex-
pected to generate traffic and parking activity weekdays from 10:00 a.m. to 8:00 p.m. and on weekends
from 10:00 a.m. to 6:00 p.m. For this proposal, parking occupancy surveys might be performed at 10:00
a.m., when museum employees would come to work and look for nearby parking; at 12:00 p.m. or 2:00
p.m., when visitor activity would build to an assumed maximum; an evening hour, such as 7:00 p.m.,
when there would be a significant amount of patronage and demand for parking in the area from other
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uses; and at a representative weekend peak hour, when visitor traffic is expected to be greatest and/or
when parking facilities in the area are fully utilized. Reasonable judgment is needed.

The tabulation of off-street parking information should include the name and location of each facility,
its posted capacity, number of spaces utilized, and the percentage utilization for the representative
hours identified. A summary statement of the overall extent to which such parking is available in the
study area should be included. For example, it could be that only 65 percent of a study area’s off-street
parking supply is occupied at peak hours, but that the three facilities closest to the proposed project
site are fully utilized because development density is greatest there. These important findings should
be highlighted.

Occupancy surveys may be taken in one of several ways. The most appropWgte procedure is ysA@!
count of the number of vehicles parked at the lot or garage. General p?t has been tdlin

the lot manager or an attendant and ask to what extent the facility fills Ime of dafWyor t e
a visual judgment of the utilization of a parking facility. As this inform®io nnot beyalida¥yd, other
methods should be pursued that result in first-hand counts.

383. FUTURE NO-ACTION PARKING CONDITION

The objective of this analysis is to identify the future on- and
project. The projection of future No-Action on- and offy Foplying an annual back-
ground growth rate (see Table 16-4) to the existing on- d and assigning the No-
Action projects’ parking demand to these facilitieSNThe pj nd is then compared to the
study area’s parking supply by considering any ¢ k, on-street parking regulations,
closure or reduction of existing off-street parkin i pr ad®ion of any new parking facilities within
the study area. The on- and off-street pgrki
periods. Should any traffic analysis peak
age/parking lot) is at or exceeds 98 pgffcOgt Of its capaci

that hour and no vehicles should %ed to it. All ho¥

utilization table. ,

384. FUTURE WITH-ACTI @mow Q

The objective of thi#’an sPs to identifyx e on- and off-street parking conditions with the proposed
| ul

project in place. q estimatin osed project’s daily and hourly parking demand and the study
area’s future parking ply (whj ude on- and off-site parking facilities as well as on-street curb
i vehicles to these facilities. Should any traffic analysis peak hour in-
ization ofg@n of parking facility (garage/ parking lot) is at or exceeds 98% of its capacity,
or that’hour and no vehicles should be assigned to it. This information should be
a2 Nilization table that compares the future No-Action and With-Action conditions

and/or parking shortfalls.

N&r SIGNIFICANCE

O®€ted conditions in the future with and without the proposed project in place determines whether
any impacts g ges in future conditions, are to be expected. Nationally, there are no hard federal or industry-wide
standards in us@®at define impact significance. Each municipality, county, or state agency responsible for traffic, transit,
pedestrian, parking operations and/or site plan approvals has either developed its own local set of standards, or responds
to development proposals more qualitatively based on their sense of whether the proposal’s trip generation is likely to
be significant.

-strifetdfarking s without the proposed

INg needgin

400.WETERMINING

The comparifon of

The proposed project’s context, location, and hours of operation, and the types of travel modes it would generate play
a key role in determining whether or not a project’s impacts are deemed significant. For example, if two distinct pro-
posed projects would generate the same number of trips or result in the same levels of service, but one project would
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generate its trips during the conventional peak travel hours and the other would generate its traffic during non-peak
hours, one project’s impacts may be significant while the other’s may not be considered as such. In another example, if
two proposed projects would generate the same volume of traffic, but one would be situated in a commercial area and

the o

ther on a quiet residential street, it is possible that only one of these projects would have significant impacts.

Correspondingly, the determination of significant impacts must respond to several important questions:

The sections that follow present recommen

Would generated vehicle trips likely cause a noticeable change in volumes on study area streets?

Would generated vehicle trips likely cause additional traffic delays considered to be unacceptable?
Would generated vehicle trips likely exacerbate or create unsafe conditions?

Would generated vehicle trips likely worsen pedestrian crossing conditions on ffected stre

Would generated vehicle trips likely create significant delays for surface tra %

Would generated pedestrian trips likely cause noticeable delays and cgng vehlc rtra

Would the location and use of truck loading docks or other good reas c e signifitant problems for
vehicles, pedestrians, and bicycles?

Would the volume of project-generated subway trips li a ngest r unsafe conditions on
station stairwells, platforms or corridors, or through

Would the volume of project-generated bus pagsenge se ove on buses? Would it necessitate
adding more bus service? \

element.
410. DETERMINATION OF SIG NT TRAFFIC IMPA‘S
Different municipalities a enflies around untry use different definitions of a significant traffic impact.
There is no industrywi ard for th tigh of a significant traffic impact. In general, however, there is
agreement that ior in levels o LOS) within the clearly acceptable range (LOS A through LOS C) is
not considered signi t. Deteriggati S D should also not be considered significant due to motorists’ per-
dense urban environments. If the LOS under the With-Action condition

he determination of whether the impact is considered significant is based
® No-Action LOS. This impact determination is premised on the assumption
008 the With-Action condition becomes less tolerable when there is a poor LOS in the
ondition. T m pwing guidelines should be applied in determining whether or not the traffic impacts

(]
% ghosed pr(&l?el »Evaluated are significant.
. Signalizegd InWyrsections

Deter ﬂ omfgnificant impacts for signalized intersections is summarized as follows:

e group under the With-Action condition is within LOS A, B or C, or marginally acceptable LOS D
(average control delay less than or equal to 45.0 seconds/veh), the impact is not considered significant.
The level of service changes, however, could affect neighborhood character should they occur on res-
idential streets, and, therefore, should be disclosed (see Chapter 21, "Neighborhood Character," for
further guidance). However, if a lane group under the No-Action condition is within LOS A, B or C, then
a deterioration under the With-Action condition to worse than mid-LOS D (delay greater than 45.0
seconds/veh) should be considered a significant impact.
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e  For a lane group with LOS D under the No-Action condition, an increase in projected average control
delay of 5.0 or more seconds should be considered significant if the With-Action delay exceeds mid-
LOS D (delay greater than 45.0 seconds/veh).

e  For a lane group with LOS E under the No-Action condition, an increase in projected delay of 4.0 or
more seconds should be considered significant.

e  For a lane group with LOS F under the No-Action condition, an increase in projected delay of 3.0 or
more seconds should be considered significant.

412. Unsignalized Intersections

For unsignalized intersections the same criteria as for signalized intersections woul®apply. For the rs
to trigger a significant impact, 90 PCEs must be identified in the future With-Actj@¥goNglitions in an ur.

413. Basic Freeway Segments
The determination of significant impacts for basic freeway segments i
e If the level of service under the No-Action condition is LO

more passenger cars per mile per lane (pc/mi/ln) un
significant impact.

e [f the level of service under the No-Action conditioNi SE, an
more pc/mi/In under the With-Action conditfg should be consid

e If the level of service under the No-Actio jition is LQ#
more pc/mi/ln under the With—%tio C n should B

414. Freeway Weaving and Freeway@‘ld Divergé
fo

The determination of significant i rireeway weaving i d freeway merge and diverge segments is sum-

marized as follows: ,

e If the level of servicefund e No-Acti ndition is LOS D, an increase in the projected density of 4 or
more passenger, ile per %/In) under the With-Action condition should be considered a

3 @lon condition is LOS E, an increase in the projected density of 3 or
ction condition should be considered a significant impact.

mgTemc/mi/In under th@
o b| of servi No-Action condition is LOS F, an increase in the projected density of 2 or

rg pc/mi/ln und e With-Action condition should be considered a significant impact.

nificant impacts differs for stairways, passageways/corridors, turnstiles, and platform con-

eterminati
ions. Fg ircOfgtion elements, however, it is important to highlight incremental changes in passenger volumes
es. NYCT is the agency in New York responsible for implementing or overseeing the implemen-

QRMINA%QIIFICANT SUBWAY/RAIL TRANSIT IMPACTS

as well
tation & ansit mitigation measures, should they be needed. There may be cases where alternative assess-
ments m e warranted to cover either unique conditions or alternative With-Action analysis methodologies.

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 \
o

In instances where the No-Action v/c ratio is less than 1.00 but the With-Acti atio is greMger thangd? .00,
then the WIT should be calculated to bring the v/c back to 1.00, rather than e No-Agtion V. Use the

following formula to calculate the WIT in cases where the No-Action v 'gan 1.0Q;
Equation 16-6
WIT = ( Vb up aF
~\150 x Sfup x Ff ' 150 xS O
Where: WIT = width increment

Wef = effective wih in th i
Vb up = total With-A®%ion volume in the up ®§ection

Vb down = tot -A®tion vol the doWwn di-
rection

150 = id@pacity of S 250 for pas-
sageways) 2\\3

Ff gliric ctor

6

Q e factor (Sf=1in th n-surged direction)
Gy
I

Stairways and passageways t substantia@graded in v/c, or which result in the formation of extensive

queues are classified as iCantly impa igificant impacts are typically considered to occur once the
following WIT areg@ach xceeded:

Ta -

WIT for Signifi I
Acthn or Significant Impact

Q (inches)
v/c -
(L Stairway Passageway

-1.09 8 13
.1-1.19 7 11.5
1.20-1.29 6 10
1.3-1.39 5 8.5
0 1.4-1.49 4 6
1.5-1.59 3 45
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 diffi-
cult 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 signif-
icant impact. A full description of what deterioration between or within given levels of service mean to passen-

gers 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 \re potentidlly 2agm

to NYCT. The comparison of future With-Action load levels per car with future@ n levels indftate

whether, and to what extent, ridership per car would increase.

Any increases in average per car load levels that remain within the gujsigli pacity lignits idewg#ed in Table
16-8 are generally not considered significant impacts. However, proj d Mcreases a No-Action condition

within guideline capacity to a With-Action condition that excee idWine capa

mayRe considered a sig-
pis is based on a general
erceptible.

ers@e
430. DETERMINATION OF SIGNIFICANT BUS TRANSI PACTS é s
The With-Action evaluations provide an analysis @t gNgictted loagMEMYs per Bus at each affected route's maximum
load point to determine whether this future would bé h typical bus’s total capacity or above total
capacity. As previously noted, MTA bu?&e g t a maximum load of 54 (standard) or 85

(articulated) or 55 (over-the-road) p s per bus aximum seated-plus-standee load—at the bus's
maximum load point. According to C@‘TA bus oper gencies’ guidelines, increases in bus load levels to
above their maximum capacit n point is defined as a

significant impact since it necessitates adding more
bus service along that route.o

440. DETERMINATI @IFICANT PE IMPACTS
The guidance d db is based@ neral comfort and convenience levels of pedestrians and should
a

be used in determinin®ythe signi destrian impacts. As defined previously, pedestrian LOS D refers to
\ nd crosswalks (a level where pedestrians do not have freedom to select

F refers to severely restricted conditions for sidewalks and crosswalks (space is
i edestrians) and to "touch” zones (standing in physical contact with others is una-

areas, and LOS F refers to conditions where movement is extremely difficult if not
rough F, therefore, have undesirable implications regarding comfort and convenience of pe-
ign, severely restricted flow conditions may have potential safety implications.

. ﬁestrian impacts, the location of the area being assessed is an important consideration. For
al Business District (CBD) areas, such as Midtown and Lower Manhattan, Downtown Brooklyn, Long
ntown Flushing, Downtown Jamaica, and other areas having CBD type characteristics, have a sub-
stantially higher level of pedestrian activity than anywhere else. Pedestrians there have, to some extent, become
acclimated to, and tolerant of, restricted level of service conditions that might not be considered acceptable else-
where. Therefore, acceptable LOS for CBD areas is generally taken to be mid-LOS D or better, while acceptable LOS
elsewhere in the City (non-CBD areas) is generally taken to be LOS C or better. The following 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 consid-
ered a CBD or non-CBD. Itis 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 wogg®,
then the determination of whether the impact is considered significant is based on a sliding scal€th
varies with the No-Action pedestrian space. This impact determination is f\gmised on the as p
that the reduction in pedestrian space under the With-Action condition es less tole n
there is less pedestrian space to begin with under the No-Action condi terminat

cant impacts for corners and crosswalks within a non-CBD area is sﬁ d as foll
R great

e |f the average pedestrian space under the No-Action ¢

2/p or less (LOS D or
ace er the With-Ac-

the im @ Id not be considered

>
)

o 2
2 o
5"3
~+
o
N
2§

worse) should be considered a significant i
tion condition is greater than 24.0 ft*/p (LOS

significant.

e |If the average pedestrian space und®gthe ction co etween 5.1 and 26.6 ft%/p,
a decrease in pedestrian space un With-Action cond®on should be considered signifi-
cant according to the sliding scal ainEq 6-7 or using Table 16-12:

QO
Equation 1 \
Y >2 4031
- 9.0’ ’

wifere,
= ase in ede@pace in ft?/p to be considered a
ofntial signific&

No-Action@ space in ft?/p
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TABLE 16-12

SIGNIFICANT IMPACT GUIDANCE FOR CORNERS AND
CROSSWALKS

NON-CBD LOCATION

With-Action
Condition Ped Space Reduction
to be Considered
Significant Impact

(sf/ped) (sf/ped)
With-Action
Condition < 24.0

No-Action
Condition
Pedestrian (Ped) Space

>26.6

25.8 to 26.6
249 to 25.7
240 to 2438
23.1 to 239
222 to 230 AN

213 to 221 2 >
204 to 21.2 \Re dction > 2.8
195 to 203 Y Reductiopgig 1.9
186 to 19.4

17.7
16.8

1.4
Reduction> 1.3
Reduction> 1.2
Reduction> 1.1
Reduction> 1.0
Reduction> 0.9
Reduction> 0.8
Reduction> 0.7

Q . . Reduction> 0.6

9 to 7.7 Reduction> 0.5

Q @ 6.0 to 6.8 Reduction> 0.4
\ 51 to 5.9 Reduction> 0.3

<5.1 Reduction > 0.2

the decrease in pedestrian space is less than the value calculated from the formula in Equa-
tion 16-7 or Table 16-12, the impact is not considered significant.

* 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 ft2/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 pedestrian
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 of whet
the impact is considered significant is based on the same sliding scale as for non-CBD areas. De i
nation of significant impacts for corners and crosswalks in a CBD area is su@gmarized as follo

e |f the average pedestrian space under the No-Action condition i
a decrease in pedestrian space under the With-Action conditj r@
than mid-LOS D) should be considered a significant impa:@ edestrian
With-Action condition is greater than or equal to 19.5 i#-LOS D
should not be considered significant. 6

e If the average pedestrian space under the N @wdition i3
a decrease in pedestrian space under the WitR:Agt®# conditio

TABLE 16-13

SIGNIFICANT | IDANC
CORNERS A SWAL

CBD LOC@

o-Agtion \w'h-Action Condition Ped
dition Space Reduction to be

ed Space onsidered a Significant Impact
@ (st/ped)
[ o)

en®1 and 21.5 ft?/p,
be considered signifi-
le 16-13.

\With-Action Condition < 19.5

Reduction > 2.1
Reduction > 2.0

Q . . Reduction > 1.9
8.6 to 194 Reduction > 1.8
Q 17.7 to 185 Reduction > 1.7

16.8 to 17.6 Reduction > 1.6

% \ 159 to 16.7 Reduction > 1.5
0 15.0 to 15.8 Reduction > 1.4
14.1 to 14.9 Reduction > 1.3

13.2 to 14.0 Reduction > 1.2

12.3 to 13.1 Reduction > 1.1

114 to 12.2 Reduction > 1.0

10.5 to 11.3 Reduction > 0.9

9.6 to 104 Reduction > 0.8

8.7 to 95 Reduction > 0.7

7.8 to 8.6 Reduction > 0.6

69 to 7.7 Reduction > 0.5
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6.0 to 6.8 Reduction > 0.4
51 to 5.9 Reduction > 0.3
<5.1 Reduction > 0.2

e If the decrease in pedestrian space is less than the value calculated from the formula, or Table
16-13, the impact should not be considered significant.

e If the average pedestrian space under the No-Action condition is less than 5.1 ft*/p, then a

p

nm

decrease in pedestrian space greater than or equal to 0.2 ft>/ped should be considered siggft-
icant.
For example, if a crosswalk under the No-Action condition in a CBD has an %e pedestriaff sp

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

=1.1) should be considered a significant impact. 0
442, Sidewalks
Determination of significant impacts for sidewalks/walkways de n the pedéStr
platoon or platoon) and the area type (i.e., non-CBD or CBRIt mend

with DOT prior to conducting sidewalk levels of service anal t&fetermine @
types to be used in determining potential significant im

442.1. Sidewalks with Non-Platoon Flow in Non-CBD ANB
For sidewalks exhibiting non-platoon flow, “@BD areggsmmgrage pedestrian
Action condition deteriorating within e LOS (LO
ered a significant impact. If the p @pace ungs
D or worse, then the determinatj % ther thef ;
scale that varies with the No—;@edestrian spady
assumption that the re in

erable when there is le
of significant impacts 1gr si

is considered significa
s impact determinati

p (Y = 128/9€= 0B1

flow type (i.e., non-
theWead agency consult
an flow types and area

ntis based on a sliding
on is premised on the

destrian space und€r the With-Action condition becomes less tol-
stfan space to begfh with under the No-Action condition. Determination

ummarized as follows:

alks with@ﬂatoon flow in a non-CBD areais s
o I vegedestria &der the No-Action condition is greater than 26.6 ft%/p, then

a decré®ge in pedegimig nder the With-Action condition to 24.0 ft2/p or less (LOS D or

prad a significant impact. If the pedestrian spa

orse) should b 3
conditigp is greg

ce under the With-Ac-

an 24.0 ft?/p (LOS C or better), the impact should not be considered

nificant.
Q If the av estrian space under the No-Action condition is between 5.1 and 26.6 ft/p,

a decreasQinghedestrian space under the With-Action condition should be considered signifi-
(L can®sing the sliding scale formula in Equation 16-8 below or Table 16-14:

Equation 16-8

0 Y > X 0.31
— 9.0 '
where,

Y = decrease in pedestrian space in ft?/p to be consid-
ered a potential significant impact
X = No-Action pedestrian space in ft?/p

CEQR TECHNICAL MANUAL 16 - 59

NOVEMBER 2020 EDITION



AN

TRANSPORTATION |ar

TABLE 16-14

SIGNIFICANT IMPACT GUIDANCE FOR SIDEWALKS

NON-PLATOONED FLOW
NON-CBD LOCATION

With-Action Condition

No-Action Ped Space Reduction to be Con-
Condition sidered a
Pedestrian (Ped) Space Significant Impact
(sf/ped) (sf/ped)
>26.6 With-Action Condition < 24.0

25.8 to 26.6

Reduction > 2.6

249 to 25.7

Reduction >

240 to 248

23.1 to 23.9

222 to 23.0

213 to 221

204 to 21.2

195 to 203

186 to 19.4

17.7 to 185

16.8 to 174

159 to

1.5

150 to

14

RedW¥ction> 1.3

,Reductionz 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

to 59

Reduction> 0.3

Reduction> 0.2

i
CIE

rease in average pedestrian space is less than value calculated from the formula in
n 16-8 or Table 16-14, the impact should not be considered significant.

f 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 ft2/p should be considered signifi-

cant.

For example, if a sidewalk under the No-Action condition with non-platoon flow in a non-CBD area has
an average pedestrian space of 23.5 ft%/p has an average pedestrian space of 23.5 ft?/p, then a reduc-
tion in pedestrian space greater than or equal to 2.3 ft?/p (Y = 23.5/9.0 — 0.31 = 2.3) should be consid-
ered a significant impact.
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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 space that is considered to be acceptable
ranges from LOS A to mid-LOS D (as opposed to LOS A through LOS C in non-CBD areas). If the average
pedestrian space 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 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:

» If the average pedestrian space under the No-Action condition is greater than 21.5 ft%/p, t#f€n
a decrease in pedestrian space under the With-Action condition tg less than 19.5 ft?/p(
than mid-LOS D)should be considered a significant impact. If th%"ge pedestglin’spa
under the With-Action condition is greater than or equal to 19
the impact should not be considered significant. @

id-LOS, ttay),

e If the average pedestrian space under the No-Action co on P between 5. d 2.5 ft?/p,
a decrease in pedestrian space under the With-Actiogfomition shoulgfbe considered signifi-
cant according to the formula in Equation 16-8 or ble 16-15.

TABLE 16-15
SIGNIFICANT IMPACT GUIDAN

NON-PLATOONED FLOW
CBD LOCATION \

No-Action ¢ Q

)

Condition pace NoMee e Considered
Ped Space Impact
(sf ped)

With-Action Condition < 19.5
Reduction> 2.1
Reduction> 2.0
Reduction> 1.9
Reduction> 1.8
Reduction> 1.7
Reduction> 1.6
Reduction> 1.5
Reduction> 1.4
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
<5.1 Reduction> 0.2
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e If the decrease in average pedestrian space is less than the value calculated from the formula
in Equation 16-8 or Table 16-15, the impact should not be considered significant.

e 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.

For example, if a sidewalk under the No-Action condition with non-platoon flow in a CBD area has an

average pedestrian space of 12.8 ft?/p, then a reduction in pedestrian space greater than or equal to
1.1 ft?/p (Y = 12.8/9.0 — 0.31 = 1.1) should be considered a significant.

442.3. Sidewalks with Platoon Flow in Non-CBD Areas
For sidewalks exhibiting platoon flow in non-CBD areas, average pedestri:\ace under th

tion condition deteriorating within acceptable LOS (LOS C or better) shoyd ePally not sideged
a significant impact. If the pedestrian space under the With-Action cAydi deteri or
worse, then the determination of whether the impact is conside ificant is ba sliding

n is premised on the
becomes less tol-

g egndi . Determination

% arized as follows:

e If the average pedestrian space under the ion conditio gM®fter than 44.3 ft?/p, then
a decrease in pedestrian space undeNghe Wi 40.0 ft?/p or less (LOS D or
worse) should be considered a siggicalg impact. ge pedestrian space under the
With-Action condition is great .0 ft?/p Qor better), the impact should not be
considered significant. ¢

e |f the average pedestri x under thef
a decrease in pedestr@e under the W

scale that varies with the No-Action pedestrian space. This i
assumption that the reduction in pedestrian space under

erable when there is less pedestrian space to begin wi
of significant impacts for sidewalks with platoon flow

formulain E%atio 6-9 below or using Table 16-16:

cant using the s%
&on 16-@
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TABLE 16-16

PLATOONED FLOW
NON-CBD LOCATION

SIGNIFICANT IMPACT GUIDANCE FOR SIDEWALKS

No-Action With-Action Condition
Condition Ped Space Reduction to be Considered
Ped Space Significant Impact
(sf/ped) (sf/ped)
>44.3 With-Action Condition < 40.0

435 to 44.3

Reduction> 4.3

425 to 43.4

Reduction > 4.2

416 to 42.4

Reduction> 4.1

40.6 to 41.5

Reduction >

39.7 to 40.5

38.7 to 39.6

37.8 to 38.6

36.8 to 37.7

359 to 36.7

349 to 35.8

340 to 34.8

33.0 to 33.9

321 to

31.1 to

30.2 > 29
> 2.8

}d uct

Reduction > 2.7

Reduction> 2.6

Reduction> 2.5

Reduction> 2.4

Reduction> 2.3

Reduction > 2.2

Reduction> 2.1

Reduction> 2.0

Reduction> 1.9

Reduction> 1.8

Reduction> 1.7

Reduction> 1.6

Reduction> 1.5

Reduction> 1.4

Reduction> 1.3

Reduction> 1.2

Reduction> 1.1

Reduction> 1.0

Reduction> 0.9

Reduction> 0.8
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TABLE 16-16 Continued
No-Ac.ti.on With-Action Condition
Condition Ped Space Reduction to be Considered
Ped Space Significant Impact
(sf/ped) (sf/ped)
9.3 to 10.1 Reduction> 0.7
8.3 to 9.2 Reduction> 0.6
7.4 to 8.2 Reduction> 0.5

6.4 to 7.3 Reduction> 0.4
<6.4 Reduction > 0.3 ;
e |If the decrease in average pedestrian space is less than th% ulated f§om thQformula
i

in Equation 16-9 or Table 16-16, the impact should not red sigpifica

e |If the average pedestrian space under the No-Acti ndRion is | an 6.4 ft?/p, then a
decrease in pedestrian space greater than o eq@ ft%/p db nsidered signifi-
cant.

with platoo non-CBD area has an
e greater than or equal to

For example, if a sidewalk under the No-Action c

average pedestrian space of 35.7 ft?/p, thewu

3.4 ft?/p (Y =35.7/9.5 - .321 = 3.4) should idered a significan®§
442.4. Sidewalks with Platoon Flow in CBD Are Q

The procedure for sidewalks exhiDi§i [afoon flowmgBRNaLef

except that With-Action conditi vagage pedestd e that is considered to be acceptable ranges
from LOS A to mid-LOS D (as ofgose®to LOS A throUfk LS C in non-CBD areas). If the average pedes-

trian space under the i ondition deteriorates to worse than mid-LOS D, then the determi-
nation of whether theg is considered sig#icant is based on the same sliding scale as for non-

CBD areas. Determina@ significant @cs for sidewalks with platoon flow in a CBD is summarized

e
a decre®ye in pedg g’ under the With-Action condition to less than 31.5 ft?/p (worse

an mid-LOS DR ofbe considered a significant impact. If the average pedestrian space
angondition is greater than or equal to 31.5 ft%/p (mid-LOS D or better),

as follows: @ \
o |f ver pedestria der the No-Action condition is greater than 39.2 ft?/p, then
'S

er the Wgth-A
e impact sPQuld not be considered significant.
Q If the ave estrian space under the No-Action condition is between 6.4 and 39.2 ft?/p,

a reasi@siverage pedestrian space under the With-Action condition should be considered
sigifgant according to the formula in Equation 16-9 or using Table 16-17.
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TABLE 16-17

CBD LOCATION

SIGNIFICANT IMPACT GUIDANCE FOR
SIDEWALKS PLATOONED FLOW

No-Action

Condition

Ped Flow
(ped/min/ft)

With-Action Condition Ped Flow
Increment to be Considered a
Significant Impact
(ped/min/ft)

>39.2 With-Action Condition < 31.5
38.7 to 39.2 Reduction > 3.8
37.8 to 38.6 Reduction > 3.7
36.8 to 37.7 Reduction > 3.6
359 to 36.7 Reduction > 3.5
349 to 35.8 Reduction > 3.4
340 to 34.8 Reduction >

33.0 to 339

321 to 329

311 to 320

30.2 to 31.0

29.2 to 30.1

Redtion >

283 to 29.1

273 to 28.2

Reduction >

264 to 27¢

254 to

Reduction >

2.0

Reduction >

19

Reduction >

1.8

Reduction >

1.7

Reduction >

1.6

Reduction >

1.5

Reduction >

1.4

Reduction >

13

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

<6.4

Reduction >

0.3
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e If the decrease in average pedestrian space is less than the value calculated from the formula
or Table 16-17, the impact should not be considered significant.

e If the average pedestrian space under the No-Action condition is less than 6.4 ft?/p, then a
decrease in pedestrian space greater than or equal to 0.3 ft?/p should be considered signifi-
cant.

For example, if a sidewalk under the No-Action condition with platoon flow in a CBD has an average pedes-
trian space of 14.8 ft?/p , then a reduction in pedestrian space greater than or equal to 1.2 ft?/p (Y = 14.8/9.5
-.321 =1.2) should be considered a significant impact.

450. DETERMINATION OF SIGNIFICANT PARKING SHORTFALLS
tM¢ shortfall o cePmay be

Should the proposed project generate the need for more parking than it provij

considered significant. The availability of off-street and on-street parking s %
O

s

king dis-
red in making
from the pro-
rovided below, the short-

tance (about 0.25 mile) as well as the availability of alternative modes o
this determination. For example, should the number of available parlg

. in Map 16-2 (CEQR Parking Zones)

or areas outside of Manhattan (which is all con-
e South Bronx, Flushing, Jamaica, Long Island
point/Williamsburg.

e For proposed s located in resideﬁal or commercial areas not designated as Parking Zones 1

and 2, as shox@ Map 16- R Parking Zones), a project’s parking shortfall that exceeds the
availgble and off—g afking spaces within 0.25 mile of the site when compared to the
COgs

tio ition, can ered significant. The lead agency should consider additional fac-
tors toletermine wheth@r shortfall is significant, including: the availability and extent of transit
o e project to such transit; any features of the project that are consid-

.% el demand management (TDM) measures as set forth in Subsection 515;

Btomers of area commercial businesses; and patterns of automobile usage by

in the ar€a; the g
d trip reducti
travel eso
area resideptsN\[he sufficiency of parking within 0.5 mile (rather than 0.25 mile) of the project site
Q to accorr@e he projected shortfall may also be considered.
SWELOPING &ION
The identificg O Ificant impacts leads to the need to identify and evaluate suitable mitigation measures that

mitigate the Mor return projected future conditions to an acceptable level that is not considered a significant im-
pact, followi me impact criteria as defined by the guidelines in Section 400. Identification of feasible and practical
mitigation/improvement measures should be guided by DOT’s Street Design Manual, the detailed guide to the City’s
transportation policies.

L
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In general, the mitigation analysis begins by identifying those measures that would be effective in mitigating the impact
at the least cost and then proceeds to measures of increasingly higher cost only if the lower cost measures are deemed
insufficient. In doing so, care should be exercised that the implementation of a given measure should not mitigate im-
pacts in one area—either geographic or technical—while creating new significant impacts or aggravating already pro-
jected significant impacts elsewhere.

For example, for a significantly impacted stairwell from a subway station, stairwell widening could be an appropriate
mitigation, but such widening should not narrow the adjacent street-level sidewalk to the point where it does
sufficient capacity to process pedestrians passing along it and consequently creates a significant adverse pe igh im-
pact. Consideration should be given to widening the sidewalk or relocating the stairw@into a project byjs
tions permit. Creation of a bus "lay-by"—where the sidewalk width is reduced to proyigle W exclusive bt es to

pick-up and drop-off passengers—should also not lengthen the pedestrian path, r e sidew reduce
the corner reservoir area by an amount that creates significant impacts. One com ecommagded Tffic mitigation
measure is the re-timing of existing traffic signals to provide increased greentirg—aNd thus jncre acity—to the

intersection approach that is significantly impacted. Not only should the trgffic i ure that other intersection
approaches that would lose green time could afford to do so, and t I%gNg signal progr&gsion along an important
arterial not be unduly impacted, but also that pedestrians crossin %

walks that would lose pedestrian walk time. The same concergj w

of curbside parking along an intersection approach that req could reduce the supply of
parking spaces by an amount large enough to trigger a p& fall. Also, igation analyses need to consider

potential implications on air quality, noise, and possibl borhood charactéNanalyses.

Consequently, it is important that each transportas @ent and pe considered as a comprehensive system,
wherein changes in one could impact activitypat%nd/or leyels d
dation of a major new transit service—suchgas erry SQrvice at a new waterfront site—that is generally
viewed as a major overall access benefit, nghy ave second? pacts that need to be evaluated as to their signifi-
cance. For example, the lead age xamine whether p@8estrian flows to and from the ferry landing would
cause impacts, whether intersecti acRky would be affcted if buses are rerouted to connect with the ferry, or

whether there would be sufficienf{ pargie for ferry rs. This does not mean that these broader, more effective or
desirable mitigation measure t be co@ut rather that a comprehensive look and evaluation is needed.
€

#king, where the prohibition

LOS analysis should b du nd docu r those transit and pedestrian elements that undergo mitigation
and/or for those elements§hat may begia s a result of mitigation measures of another element as described
above. This ana is referred to as 'o ith-Mitigation” condition and is then compared to the No-Action con-

dition. The im sidered fully d if there would be no significant impact based on the same impact criteria
as describgfl a significa dversmpact that has no feasible mitigation or cannot be fully mitigated must be
anfugnitigated

iz@agc
P, SUppose a sidith platooned flow in a CBD has an average pedestrian space of 14.8 ft?/p under the
Bndition, a nder the With-Action condition the average space is decreased to 12.4 ft2/p. This is considered
nt impact be@guiNhe reduction in average space is 2.4 ft?/p, and from Equation 16-9 or Table 16-17, a reduc-

j e Preater than or equal to 1.2 ft2/p (Y = 14.8/9.5 - .321 = 1.2) should be considered a significant
@ lered fully mitigated, the reduction in average pedestrian space under the Action-with-Mitigation
‘ ¥ the No-Action condition would have to be less than 1.2 ft?/p. This means the average pedestrian
space under the Action-with-Mitigation condition would have to be brought up to greater than 13.6 ft?/p.

Once the mitigation analyses have been completed, it is necessary to review the required mitigation measures with DOT
for its approval as the agency responsible for their implementation. Similarly, for transit mitigation, NYCT-Operations
Planning should be contacted. For EISs, it is recommended to contact the implementing agency prior to the draft EIS
stage because the approval of mitigation must be finalized before the issuance of the Final EIS. Below are the specific
mitigation measures that could be implemented.
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510. TRAFFIC MITIGATION

When considering traffic mitigation, the impact is considered fully mitigated when the resulting degradation in the
average control delay per vehicle under the Action-with-Mitigation condition compared to the No-Action condition
is no longer deemed significant following the impact criteria as described in Section 420. For example, if a No-Action
condition lane group has an average control delay of 57.0 seconds/vehicle (LOS E) and the average delay in the
With-Action condition increases to 65.0 seconds (LOS E), it is considered a significant impact as the increment in
delay (8.0 seconds) is greater than the impact threshold of 5.0 or more seconds identified for LOS E. For this impact
to be mitigated, the average delay would have to be brought down to less than 62.0 seconds so that the delay
increment between the Action-With-Mitigation and No-Action conditions is less than 5.0 seconds. For fgflre No-
Action LOS A, B, C or D mitigation to LOS D (average control delay of 55 seconds/vehicle) is required. F ple,
if a No-Action condition lane group has an average control delay of 34.0 secondsiyehicle (LOS C) he ge
delay in the With-Action condition increases to 60.0 seconds (LOS E), it is consj significapt YFor this
impact to be mitigated, the average delay would have to be brought down ’;: %onds (LOS

The range of traffic mitigation measures can be viewed as encompassin cddegories: a)lo
mentable measures; b) moderate-cost, fairly readily implementable@ ; ¢) higlr capital Cost measures; d)

enforcement measures; and e) trip reduction or travel demandﬂr:%5 ent (TDM res. Some discussion of

the benefits and issues associated with each of these types

tion, other mitigation measures may then be considere

proposed to mitigate significant transportation cts, t
DOT’s Street Design Manual, which sets the City’s p%;

often require implementation by, or approval f
Authority, FDNY, NYPD, etc.). Since many of,
approval from that agency, in addition 8 O}, isreq 3
implementing agency before such mitg xls included EIS. Table 16-18 below describes typical traffic
mitigation measures, the approvals réQuire®before includirg mitigation in the FEIS, and the policies that guide
the design of certain measures? ,

N8
%
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Table 16-18

Type of measure | Approval required

Must follow

511. Low-cost, readily implementable measures

Signal phasing and timing modifications, and

i DOT Signals Division
multiway stop control g Ivisi

Manual on Uniform Traffic
Control Devices

Parking regulation modifications, two-way

stop control DOT Borough Engineering

DOT Design and
Construction

Lane restriping and pavement marking
changes

Street Design Manual

Street direction and other
signage-oriented changes

improvements Construction

DOT Traffic Engineering and Planning,
Design and Construction, Borough E
gineering

512. Moderate-cost, fairly readily implementable measures

Intersection channelization DOT Design and

Strg®t Design Manual

Traffic signal installation, left-turn signal DOT Signals Divigion

terse@gion Control Analysis

513. Higher-Cost Mitigation Measures

Geometric improvements

Street widening

et Design Manual

Street Design Manual

Construction of new streets

Street Design Manual

Construction of new highway ramps

Street Design Manual

514. Enforcement Measures

Traffic enforcement agents

MTA-New York City Transit, DOT
Transit Development, DOT Bus Stop
Management, DOT Design and
Construction (if geometric changes
are proposed)

Impro®ed Mus service, bus sto location

Street Design Manual
(if geometric changes are
proposed)

MTA-New York City Transit

DOT Office of Street Improvement

Bi
icycle § Programs

CEQR TECHNICAL MANUAL

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 considered

to the extent practicable concurrently with the low-cost measures.
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511. Low-Cost, Readily Implementable Measures

These mitigation measures typically include signal phasing and timing modifications, parking regulation modi-
fications, lane restriping and pavement marking changes, turn prohibitions, street direction changes, and other
traffic-signage-oriented changes. DOT approval is required for the acceptance and implementation of these
measures.

SIGNAL PHASING AND TIMING MODIFICATIONS
The goal of signal timing modifications, which is often the first traffic mitigation measure considered,

is to shift green time from intersection approaches that have clearly sufficient capacity to those t
need additional green time to accommodate their traffic demand. In addition, should the pro@se
signal timing changes exceed four seconds of green time reallocation, a sfgaal progression S
likely required. The lead agency should consult with DOT to determine w@xuch analysi

s
as well as which study corridor(s) need to be analyzed and what analysi g., Synch imJTra#ic)
should be used.

Signal phasing modifications are considered when a specific m t an injgftsectio uires ex-
clusive time for its movement to be completed. For example,gern®tted lef s must find a gap in
opposing flow and may experience poor LOS. Provisigq of elted signaimghase Wy left turns would

p. Care should always
be exercised that provision of such an exclusi i impact other traffic
movements at the intersection. Should a | be pr h -turn warrant analysis is
required for DOT review and approval. See th endix for the |ENgturn'Wwarrant analysis.

Signal phasing modifications need not orfly e provi
turn volume. It could also be an adv e forane
nation of different movements t confli ;
helpful in mitigating pedestrian x problem

be made for signal phasing @ing modifica ~
eaSres also consid’s their implication on pedestrian crossings and wait-
rall signz@ession along a corridor or through a CBD area. It should

a separate phase for a particular left
roach to an intersection or a combi-
glind timing modifications may also be
lar intersections. Application to DOT must

Evaluation of signal timi
ing areas as well as orfithe
be emphasized t j eeded fgr ians to safely cross the street must be maintained if a
reallocatio g eis propox erage walking speed of 3.5 feet/second (fps) should be
used if th@el@grly and school chiftr, portion is less than 20 percent of the population, otherwise
a walking speedWef 3.0 f I used (see DOT official signal timing plan for average walking
spe he study inte @ as a school crosswalk or is located in a Senior Pedestrian Focus Area,

a peed of 3 fps sguil be used. The minimum time required for pedestrians should be esti-

alled using the foll@Wing guidelines:

Q Equation 1
(L \ Minimum Pedestrian Time = WI + PCT
er

Ik Interval) = minimum of 7.0 seconds,
(Pedestrian Clearance Time) = PCl + Bl = crosswalk length/average walking
ee

d,
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. If no adjacent traffic (like for a mid-block cross-
walk), may use 4 seconds.
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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 reasons.
In adding travel lane (capacity) by removing on-street parking, the analysis also evaluates impacts on
bus service and whether there is sufficient parking space within the study area to accommodate those
parked cars that have been displaced. Please note that when a parking modification is proposed as
mitigation, the scaled schematic should identify a curbside travel lane no less than 11-feet wide and
include a turning radii using the appropriate design vehicle turn template for DOT’s review and ap-
proval. It should be noted that relocation of bus stops would require NYCT/MTABC as well as D
Transit Development and DOT Bus Stop Management review and approval of such mitiggflio

measures.
LANE RESTRIPING AND PAVEMENT MARKING CHANGES

The objective of these measures is to make more efficient use of a s¥gge idth by ex-
clusive turning lane, if warranted, restriping the lane markings tofgive Y¢eater width move-

ments with substandard lane widths, etc. For example, an i appro, chara ized by a
very heavy right-turn movement and moderate through ang |&%turn move may currently pro-

vide a 10-foot wide right-turn lane and two 11-foot

the approach to provide a 11-foot wide right-turn | . e lanes for the other
movements may provide right-turning vehicles A hould be emphasized
that any proposed lane widths modificationsgshoul idWlines (e.g., a travel lane could
be 10 feet wide, but it should not be greateN a bus lane in which case it could
be 12 feet wide, a curb lane and a travel finghgeM to the ould be 11 feet wide, etc. One

dening crosswalks at impacted loca-
anual. Please note that whenever a
Med schematic covering the transition area

other objective would be to improve e n operati
tions in conformance with the g inDOT’s Stiee

turning bay and/or shift in ce Mg, IS proposeg
should be submitted for DOT riewdand approval.

STREET DIRECTION AND OT| ¥E-ORIENTED CHAYEBES
At times, it may be ad haePor necessagg to convert a two-way street to one-way operation or vice
versa, or convert i O 0-way sir @ a pair of one-way streets. The one-way operation tends
to provide ate@c capacity si I oves conflicts typically inherent in two-way traffic oper-
rly from left tur omMcoming traffic movements at high volume intersections. It
5 NVa eration could also result in undesirable safety impacts due to
direction changes require re-analysis of all potentially affected inter-
tside the area, if appropriate) for traffic and safety impacts, pursuant
ethodologie®lescribed earlier in this chapter.

traffic mitimeasures include the prohibition of left- or right-turns, or signage that requires
| vehiclegjig a giV ane to turn left or right or to only proceed through the intersection. Since it

generally more time and capacity for vehicles to make turns than to proceed straight through an
iiob

interse urn prohibitions often offer substantial capacity benefits. Again, the traffic analysis
% 0 assess carefully the diversions of traffic and their impacts to other streets and intersec-

Any parking regulation modification, lane striping, pavement marking, street direction, and other sign-
age-related changes require the preparation of scaled schematic drawings depicting existing and pro-
posed conditions for DOT’s review and approval. In addition, the text and schematic drawing should
include the number of lost parking spaces.
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512. Moderate-Cost, Fairly Readily Implementable Measures

These measures typically involve a level of capital costs somewhat higher than those defined above, yet which
are generally considered moderate overall. These measures include intersection channelization improvements,
traffic signal installation, and others.

¢ 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 median
separating the two directions of traffic flow on a two-way street, or islands for pedestrian refuge/safety
or to delineate space for turn movements through an intersection. In addition, any proposed ch#nn
ization would require the preparation of scaled schematic drawing depjicting existing and_grofmg8ed
changes for DOT’s review and approval.

e Traffic signal installation. At times, it may be necessary to propos
where an unsignalized intersection does not possess sufficient
volumes or where it would mitigate vehicular or pedestrian s
tion of traffic signal warrant analyses if a new signal is pr
Appendix for “Intersection Control Analysis“). The analySi
the appropriate modal split, and future volume flo
lines on the conduct of signal warrant analyse
warrant analysis to determine the likelihood th
signal once the warrants have been satisfic®, Pleas®note that

for the design and installation of a new xgnal and_g privat
ment letter to DOT.

*
513. Higher-Cost Mitigation Measures

In general, this category of mitigationgea®r®s includes s Hening, construction of new streets, construc-
tion of new ramps to or from a% ighway, implemen®flon of a sophisticated computerized traffic con-
r t

nt must identify the funding
plicant must provide a commit-

trol system, and other measu re typically ph’lcally oriented and not readily implementable. These

measures would require reviffw a pproval by DOT.
GEOMETRIC | o@x x
A variety tho®@re availab cage the physical configuration of the street so as to improve

safety and ratioWglize traffig \@S to improve flow. Methods such as curb extensions, medians,
her elements should follow the guidelines provided in the Street De-

%IDENING
implemen capacity improvements such as signal phasing and timing changes, curb park-
g prohibigigns, O®esftop relocations, and others are not sufficient to provide the required capacity
within th %g street width, it may be possible to widen the street, to provide wider travel lanes
or add%r vel lanes. However, wider streets may result in detrimental effects related to safety
M0 1 y of the walking environment and should be avoided in existing built-up areas. The effect
dstrian, bicycle, and surface transit movements in the area would be jointly analyzed with this
on measure.

—

CONSTRUCTION OF NEW STREETS

At times, it may be advantageous to either reopen a closed or demapped street, or construct a new
street leading to a development site. This access improvement could thus potentially provide a new
access route to the site and alleviate projected congestion on existing routes. It is a relatively uncom-
mon measure that is occasionally available to large projects in settings where existing street access is
rather limited.
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CONSTRUCTION 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.

514. Enforcement Measures

These measures generally involve costs that accrue to the City over a period of time, rather than as onejfme
construction costs, and include the deployment of traffic enforcement agents (TEAs), or certain types of plysi
improvements that are variable by time of day.

TRAFFIC ENFORCEMENT AGENTS

by virtue of their being stationed at busy intersections, the i i
signal timing patterns to improve traffic operation for int ¥on approacifes eriencing conges-
. t ‘

tion. The recommendation of deploying TEAs at a be appropriate

different timings to function optimally at diffgrent t ring peak exit periods from

a sporting event).

reet parking regulations are obeyed
apacity—is maintained during critical

In addition, TEAs may be deployed by N nsure ti#h

and that the required number of gov{hg tr lanes—a (
time periods. Within the traffic anxI may bg iCI®®C to assume that the mere replacement
of an existing curb parking re t % e one would automatically ensure that the
curb lane is fully free of pa s at times when itsgfacity is needed for moving traffic. At critical
locations, the deploymen®gf would assist i’ensuring that the lane's capacity would be available.

It should be noted tha@/se of enfor nt agents as mitigation is not a preferred measure due to
their recurring a . Histori Neftofcement agents have been considered only for City-spon-

sored proj as er of City pglic ever, for construction-related impacts that are temporary
ement agents n appropriate measure. In addition, if a private applicant rec-

in nature, en
om ds the us€ of TEAg ency/applicant must secure approval from NYPD.

515. norTra
Trj dudtige or TDM mfs s seek to reduce either the volume of vehicular trips generated by a project,

¥ Management (TDM) Measures

from single ancy vehicles to higher-occupancy vehicles, or divert them to hours that are not
Nitighl as the rs ich significant impacts were identified. These measures include carpooling or
ooling, stag work hours or flextime programs, new transit services or transit subsidies, telecommut-
, and a range oT\ather measures.

G AND VANPOOLING

e obfctive here is to promote the formation of carpools or vanpools that would draw people out of
their single-occupant vehicles or otherwise increase the average occupancies of all vehicle traffic gen-
erated by the site.

STAGGERED WORK HOURS AND FLEXTIME PROGRAMS

The objective of these measures is to stagger the times at which people drive to and leave their work-
place so as to reduce the volume of vehicular traffic on the road during the affected area's peak com-
muting hours. With staggered work hours, employees work somewhat different shifts; under flextime,
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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.).

IMPROVED BUS SERVICE

This measure may include the provision or expansion of dedicated bus lanes to improve the operation
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 with and approval from NYCT/MTABC and DOT Transit
Development is required.

NEW TRANSIT SERVICES
This measure may include provision of a company shuttle bus linking thew

TELECOMMUTING
With telecommuting, employees may work a specifi
at a telecommuting center where they may co

assign O g

puters or work stations, or at employer-provided i ions in their NOENE™ e objective is to reduce
the volume of trips being made. \

BICYCLE FACILITIES

The objective of this measure is to’pr t use of bic h mode of travel to work by providing
bicycle facilities such as secure in ighcle stogf® ¢ cker rooms, and showers, when not

already required by zoning. St e shown b 3.9 percent of those who would normally

use an automobile or taxi/li erWce to travel t

available. If it is anticipaWl t portion of praiected users of the site would use bicycles instead of

automobiles, then th% r of projected adtomobile person trips could be reduced by up to 3.9
0

percent for sites s fices and ind@workplaces.
For examplafif a sed project’ trips have 12 percent auto share based on a previously

researchefi o proved modal $0liNgnT the proposed development would provide bicycle facilities,
the person autd®share c ced to approximately 11.5 percent (12.0% * (100% - 3.9%) =
11.5

A FD'DELIVERIES

GPJ asure wo &wit the project owner/operator/tenant to reducing or eliminating deliveries
C

g peak peri would require scheduling deliveries and ensuring that staff is available on the
eiving e@in off-peak hours (i.e., evening and overnight).

ough the ped%iré®described above may be implemented individually, their implementation may also be

and/or te™ needs to make a binding commitment to measures that may to some degree affect the way their
business is conducted (e.g., altering work schedules, commitment to vanpools). For any proposed TDM
measures not described in the above list, the lead agency should consult with DOT as early as possible regarding
use of this strategy as mitigation. Additionally, any commitments to mitigation and TDM measures should be
memorialized in the Statement of Findings.
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516. Traffic Monitoring Plan

A Traffic Monitoring Plan (TMP) is recommended for medium- to large-scale developments that have identified
unmitigatible impacts as well as projects that propose capital improvements such as widening of roadway, curb
extension (neck-down/bulb-out), raised median, signal installation, etc. The TMP would help DOT verify the
need and effectiveness of the proposed mitigation measures identified in the EIS or similar measures 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 in the FEIS and in the DOT sign-off letter. A
detailed TMP scope of work should be submitted for DOT review and approval prior to commencing anyfata
collection and analysis. The lead agency, in consultation with DOT, should determine whether a TMP is r&guig€d
and, if so, what technical areas (i.e., traffic, parking, pedestrian, etc.) and locatioNg should be inc i
TMP.

520. RAIL TRANSIT MITIGATION Q
ignific

There is a range of rail transit measures available to mitigate certai
jected for a proposed project. These measures are primarily relatggl t&the station dfe

could be affected by a proposed project. Significant line-hauig the ot d,

to mitigate.

521. Stairways

Stairway widening is the most common form of mi N j igNificant impacts, provided that NYCT

deems it practicable, i.e., that it is worthwhile tdj service existing stairway to widen it and that a
e u

It may also be possible to mitigate stairwa di capacity (i.e., adding an elevator, escala-

tor or additional stairways) in the vicigity 8§t % , rather than widening the stairway itself. As
stated earlier, NYCT approval i Ntairway widening oNgfew stairways must conform to the NYCT Station
Planning and Design Guidelines. p 4

Where the calculated WIT trifgers significant@t and potential mitigation, actual stair widening is planned
0

using NYCT guidancg, T , stair widt idered in terms of 30” pedestrian lanes. Thus, a stair that
is 100 inches wid dh ITof6 inc?

impactsthat may be pro-
ts that are analyzed and
be extremely difficult

be widened to 120 inches to create four 30-inch pedestrian
lanes. New stairs areQylso ideally built i

h increments.
522. Statigeways
erdgigh of apprdfggiate mWigation measures for station passageways and corridors is very similar to

gration staira NHere, too, widening of a congested passageway or the construction of a new

v to divert sd Wssenger activity away from the existing one may be considered. Both of these
e ex ely costly. They are likely to be considered only for severe impacts. Where phys-
rmit, passageways should be constructed or widened to create passageways based on 36”

ized by signiticant impacts, the provision of widened stairways might increase the pedestrian flow rate into the
passageway, thereby exacerbating congestion there. Mitigation analyses for all these elements need to be
conducted simultaneously.

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

The most logical and readily available measure to mitigate projected impacts on turnstile or high-wheel exits is
to add more turnstiles or high-wheel exits, provided there is sufficient space within the station to accommodate
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them. A measure to mitigate projected escalator or elevator shortages is the addition of appropriate vertical
processor 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.

524, Station Agent Booths and Control Areas

Mitigation of excessive queuing and/or delays at booths and MetroCard vending machines may entail the pro-
vision of additional machines, where space permits. As mentioned above for turnstiles, the analysis of mitiga-
tion measures may need to consider potential effects on other elements of the station as well.

525. Platforms

Mitigation of platform impacts is difficult since the lengths and widths of existi
There are relatively minor measures that may be considered, including the gel
0s

e
other platform furniture that reduce platform width at critical locations. {t is
new stairways could alleviate problem conditions at the congested |oggm CT ma
side platforms where congestion is severe.

526. Line-Haul Capacity @
e®by ogerating additional trains

Generally, the generation of significant line-haul impa nRNWY be miti
over a given subway line, which may not be operationall\Agr ™cally prggti
the determination of significant line-haul capacity ifgacts is'made for d

vide mitigation; these impacts usually remain un% .

530. BUS TRANSIT MITIGATION * O
Significant bus impacts generally may \ﬂed by in % he frequency of service on existing bus lines. This
must be approved and implemente he®perator and is SQQiglt to operational and fiscal constraints. In addition,

the mitigation measures belowSgbu considered if igmpacts are identified. As some of these measures are more
applicable outside of the urm , it is important ® consult with NYCT/MTABC to determine the appropriate

mitigation measure. For dev nts that ha@existing bus service, the following should be considered:
If the main |Idi®ance is nea t, the following options are available for consideration:
¢ Inclusig of a pedesiria ce on the side of the building facing the bus route;
usion ofacu @ s stop that would allow buses to pull out of traffic and discharge and
-Up passengers)
(L Inclusion of Sp¥%ge for a bus-shelter for passengers and/or
Q ® Inclusion @ | time bus arrival information for passengers.
(L fthe mai wng entrance is not near the street, two options are available for consideration:

ou®eg the bus through the project site, with:

is generally accepted that
purposes rather than to pro-

o Inclusion of a bus turnaround area;
o Inclusion of a bus stop; and/or
o Inclusion of a bus shelter.
e Stopping 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.
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If the development is not served by an existing bus route, MTA should be consulted about possibly
extending a bus route to serve the site with the above-mentioned mitigation measures being consid-
ered along with the following modifications:

e Space provided at a bus stop adequate for bus operational needs; or
e Access for bus drivers to the rest-rooms at terminals.

If a significant number of bus passengers are expected to be generated, a covered, secure location 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 vehic
to the accessible entrances of the development to the extent practicable.
M er appy

This listing of possible mitigation measures is not meant to be exhaustive
measures with respect to transit impacts should be considered. MTA shoul
gation measures have the potential to impact available sidewalk space clese C

tigation
@ lted. As sONge ese miti-
gination wig the pfdestrian anal-

ysis is integral.
540. PEDESTRIAN MITIGATION &

Identification of feasible and practical mitigation measures e consist @ he extent practicable, with
DOT'’s Street Design Manual, the detailed guide to the C sportation Adailable measures to mitigate
significant pedestrian impacts may include:

e Providing additional walk/flushing walk ti w 5|gnal phases, s8gh as a leading pedestrian interval,

for pedestrians crossing at signalized integfe@¥ons. Si ing changes should still leave vehicular
affic impact.

¢ Widening intersection crossw
taken so that turning vehicle\gaveime to react td

pedestrian crossing capacity. Care must be
aedgltrians in all areas of the crosswalk. Crosswalk

widening typically sho nd past the buildin@line of the adjacent sidewalk to maintain visibil-
ity. For example, a cr: width should be (ﬁermmed from the property line to the face of the curb
minus two feet.

e Relocating ure, newsst@her obstacles that reduce pedestrian capacity at sidewalks

or corn

tersectlon control measures (e.g., multi-way stop control, en-
uncontrolled pedestrian crossings. This measure requires traffic and

fso require a traffic level of service analysis.

gliing curb e s, neck-downs or lane reductions to reduce pedestrian crossing distance.
Idening the si

or other pedestrian path.
Providinga estrian refuge island where analysis indicates that pedestrians would not have enough
time @t e street.

g mid-block crossings and cut-throughs (i.e., arcades, plazas, etc.) on long blocks.

Ing direct connections from adjacent transit stations to major proposed projects that reduce the
need for transit patrons to traverse overtaxed pedestrian street elements.

4

e Constructing a pedestrian bridge to separate pedestrian and vehicular flows.

e Simplifying intersection operations by aligning/normalizing the intersecting streets close to a ninety
degree angle, where practicable. It may include modifying/closing the existing channelization (slip
roadways) and/or little used street approaches.
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e Creating a part-time or full-time pedestrian mall by closing streets to vehicular traffic. Any street closure
for more than 180 days must follow the requirements of Local Law 24 of 2005.

Again, the relationship between traffic, transit, and pedestrian needs must be fully considered in developing
and evaluating alternative mitigation measures.

550. PARKING MITIGATION

Measures that could generally be considered to alleviate projected parking shortfalls or mitigate significag€parking
shortfalls include the following:

e Providing additional parking spaces as part of the proposed project, in N such proviffio -SNWE but
within a convenient walking distance from the site.

e Modifying existing on-street parking regulations in an appropriatg m —for ex le, Where a less re-
strictive parking regulation would not affect the capacity of% 0 procegs adja ehicular traffic
demands.

¢ Implementing paid commercial parking or ParkSm
during peak periods). DOT has found that these me
ing drivers to park no longer than necessary in }

eas@®metered parking rates
Mlity of parking by encourag-
desired.

¢ Implementing new transit services (e.g., b&groute ions) or trip reduction initiatives
that would change the projected modal oNged vehicles traveling to (and parking at)
the project site. The addition of bic I@'es such £ or secure storage areas, locker rooms and
showers would encourage the uge offbic to travel

In general, where a parking shortfall h \ entified ed project must strive to provide the amount of

parking it needs as part of the propo pr&ject rather tha g on available on- and off-site parking supplies.

600. DEVELOPING ALTERNATIVEQI ,
F @VATIVES @

is section of the t&hded to depict and analyze alternatives to the proposed project
g ||l \ ant impacts expected to be generated by the proposed project.
K)

ing impacts are often among those determined to be significant, there

roje 8

ejluctions in SizeO

e first and mo %I alternative is a scaling down of the size of the proposed project, e.g., reducing the

unt of prgpo are footage to reduce its overall trip generation. This approach would generally lead
to a prg uction in the amount of trips generated, but not necessarily in the magnitude of the im-
pacts d occur. For example, if a significant impact is projected under the proposed project that re-
quires aidg#ing of the crosswalk, this proposed mitigation measure may not be warranted under the alter-
native that would reduce the size of the proposed development. Similarly, an unmitigated impact in the pro-
posed project may be mitigated under the lesser density alternative.

612. Different Uses

A second type of alternative involves replacement of a high trip-generating land use component of the proposed
project with a land use that generates fewer trips. Care would be exercised to make sure that the times in
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which trips are reduced are those times at which significant impacts are expected. For example, potential re-
placement 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 or PM peak hours when retail uses are very active. Should the preceding
With-Action analyses determine that there would be a significant traffic or pedestrian impact in only the midday
peak hour, this replacement alternative would not be beneficial.

Consideration of this category of alternatives 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 significant
traffic impact under the proposed project with a less-intensive overall trip generator that has a highergfutg:
plus-taxi/livery service use percentage may not result in a removal of the impgct. The alternatives a is
would consider the type of impact found significant and consider alternatives t%uce that in@

the specific significant impact hour. @

613. Changes in Access and Circulation

Another type of alternative revolves around physical site changes t nece ily red the overall
volume of trips generated or the number of trips generated durin ifiCimpact ut that affect access
and circulation patterns and effectively move traffic to locagi n@ es tha noWbe significantly im-
pacted. There are several examples of this.

Relocation of a project's proposed parking facility or the entrance m ely affect traffic patterns
and divert traffic away from significant impact lo®ions. Wrovision o or additional parking—may
reduce the undesirable circulation of vehicles on in search of hard-t&find parking spaces. This is espe-

cially true for proposed projects that do not incl

the amount of parking is appreciably shogt o nd. For diects that include large parking garages
(e.g., 500 or more parking spaces), it mav& ntageo e parking into two sites rather than one,
to disperse traffic and pedestrians to #i routes ra having all of it concentrated at a single en-
trance and exit location and a sin ary access route.

Relocation of a project's main cefnay also alter a‘ess patterns for both vehicular, transit, and pedestrian
access. A proposed project tQat erates a s ntial volume of vehicular drop-offs, such as a hotel in Mid-

town Manhattan, could

shift itsggai tBance to a location on the site that reduces significant traffic
@that minimizeRgoIMTicts between vehicles engaged in picking up or dropping off
ehicles driving @fa e site. Such "front door" relocation may also make pedestrian
i r venient, alter pedestrian patterns or increase utilization of a par-

e over another one, and reduce congestion at key crosswalks or corner

docks, or their reconfiguration, could also have similar benefits in moving the

@ cation that does not significantly impact traffic or pedestrian flow. Reconfigura-

proposeloading®ock from a back-in operation to one in which the trucks may pull directly into the

eligery area w relieve pressure on traffic and pedestrian movements. It should also be noted that
T has indi d P¢trong preference for front-in and front-out truck operations.

btions should be considered both in the early planning for a project as well as during the analysis
~ e project. While it is possible that they may constitute an Alternative, it is more logical to include
this in the future With-Action analysis.

614. Other Alternatives

There may be other alternatives that are tailored to a specific proposed project at a specific site that could be
developed. In general, to be effective, they should either (1) reduce the overall level of trip-making or shift trip-
making to noncritical hours or to noncritical modes, or (2) alter the physical design of a project to relocate trips
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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 like the one conducted as part
of the With-Action analyses. However, regardless of the technical approach taken, the analyses of alternatives must
provide a degree of confidence comparable to that which is provided by the analysis of the proposed project.

For alternatives that reduce the size but do not change the land use mix of the proposed project, it may
to scale down the proposed project's trip generation projection and then pro—w findings of

parking analyses accordingly. Yet, while the scaling down of volumes may be ap iate, the pro-@@at
of vehicle delay time and other level of service analyses may not. Therefore, cations d@germineg/to have
significant impacts under the proposed project should be reanalyzed and th Ings (i.eqthe nitude of im-

pacts and any subsequent changes to the mitigation measures), alon th® overall trip ucion that would

occur under the alternative, should be reported.

For alternatives that alter the mix of land uses within the pr % € ea e intensive trip gener-
I n

ator with another less intensive trip generator, it would ge quantify the magnitude of
changes in the projected trip generation by travel mod d then determine the likeli-
hood that new impacts could be created from those determ§ roject. Afterwards, the technical
analysis approach could follow the guidelines provi above.

For alternatives that contain physical design ch alter 3 and circulation patterns, the analysis would
evaluate the likely access routes expected r alternati here these changes would positively and
adversely affect traffic conditions. If thl’ QA" ndicate L ™Ry Iincreases would occur along routes and at
locations that likely would not be signifg 5xmpacted g ation is documented. If it encompasses locations
that have not been analyzed earlier Ighe®IS, and it is rea ipparent those conditions are not currently prob-
lematic nor are they likely to be'\z\ob ic, that evaluation would suffice but is reported. If this evaluation cannot
be made with a reasonable d f certainty, other &vailable sources of data would be sought to make a prelim-
inary evaluation. If this prelfgingly evaluatio icates that problematic levels of service currently exist, or that
significant impacts gpay in the futu ’@kground growth and the project-generated trips factored in,
these findings w be ented ba e data at hand.

In general, the evaluat S -@ ments the following:

o W % e alternative re creased or decreased trip-making by travel mode during the peak analysis
u Phis findin&ig typicW¥ quantified.

the alterge®ye Wysult in the reduction or elimination of significant impacts, and by what amount? It

s Preferable to % ine whether all significant impacts would be avoided or reduced under the alterna-

(L tive. Ho%or very large-scale proposed projects, a representative set of significant impact locations

may suf ng as the technical analysis provides a degree of confidence comparable to that which is
i e analysis of the proposed project. An assessment of the implications of the analyses on this
ive set of locations is presented for the overall study area.

: any new significant impacts be expected to occur under an alternative? This would be especially
germane for alternatives that alter travel patterns within the study area.
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700. REGULATIONS AND COORDINATION

710. REGULATIONS 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.

711. NEW YORK CITY LOCAL LAW 24 (CRIA)

Local Law 24 of 2005 amended the administrative code of the City of New York regarding the creati a
review process in the event of the closure of a publicly mapped street. The Com ity Reassessngen
Amelioration (CRIA) statement is required if a street is closed for more than 18@PCOg tive da peymit
from DOT is needed. As a result, a CRIA (or EAS/EIS or similar document in liqu 0 6 RIA) myst be o the
Council Member and Community Board on or prior to the 210th day o@sure. In ad&Li ne public
I /projeg®Psponso ists DOT in

conducting the forum. DOT makes entities applying for permits
responsible party for producing the CRIA and helping DOT tqgdead{t

reets f e than 180 days the
forugsmghe CRW or EAS/EIS would:

cessary ta @ bjectives;

forum must be held prior to the issuance of the CRIA/EAS/EIS; and th%
lic

community facilities, emergency

*

buses, etc.; and \

e  Provide recommendations/s@s

720. APPLICABLE COORDINAT
Lead agencies should be aw&ge t
would be responsiblg fo
appropriate age

parking, and goods
the designgs

0 mitigate @ impacts and increase access to the area.

Y4

tit is nece to seek approvals for mitigation measures from agencies that
enting th sgres. Inthese instances, the lead agency should confer with the
, ha YCT for raj y, and bus mitigation/improvement measures and DOT for traffic,
Wery analysesan trian mitigation/improvement measures. DOT is also responsible for

: also advisable to confer with DCP regarding its policy guidelines. NYC
& required for mitigation measures involving park-edge sidewalks and pe-
reenway Qetems N is also important to note that coordination with the analysis of other tech-

., air quali ise, neighborhood character) may be needed; other chapters of this Manual should
o regarding @ analyses.

MNTS FOR REVIEW

iew, the lead agency should submit the following documents to DOT (for traffic, pedestrians
A (for transit):

7

. Traffic, Transit, Pedestrian and Parking sections/studies;

. Electronic and hard copies of back-up material (i.e., ATR, turning movement/vehicle classification counts,
physical inventory, official and field verified signal timing, pedestrian and bicycle counts, queue observa-
tions, recent three-year crash history, etc.);

e  Back-up material for travel demand factors (TDF) including source information and surveys, if conducted;
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o Electronic files and hard copies of the levels of service analyses (Synchro or similar DOT/MTA-approved
software) for all peak hours and scenarios;

e  Documentation identifying any modification(s) to the HCS (Synchro or other software) default factors as
well as all quantifiable and verifiable field information to support the change(s);

o Parking analysis, including field survey, parking utilization and related text, figures and tables;
e  Traffic signal warrant analysis if a new signal or left-turn signal is proposed;

e Signal coordination and progression analysis if timing reallocation in excess of four seconds is pigposed;
and

e  Scaled schematic of existing and proposed conditions if geometric impro ents are recq, n

740. LOCATION OF INFORMATION ; @
|

Much, but certainly not all, of the information needed to conduct the traf%g anfparking analfges maly be available
within the technical libraries and files maintained by City and State,fig . For t# transit afalysis, NYCT has
most information needed. Although it is likely that a significant of data wifn to be collected via field
surveys and traffic counts, contact should be made with M C,@ CT, MpMB®RDCP,®nd other agencies that
may possess information that would be helpful and could saVg'% d resou @ ome cases, use of a specific
set of available data may be preferable to conducting n tSor new sINE s may be true, for example,
where a similar study has been recently completedgq the sq\ge or neig i a; itis important for the data and
findings of that study and the analysis of the prop Noject to be consiNgnt

vailablg Qand parking data is presented below, and
followed with an indication of those tecgni n which orgg earch or surveys are often required. This
list may be revised or augmented from ti

ime.
741. Sources of Available Traffjc Q

e EISs and EASs that contd¥%g ori®nal volume or vvey data that is recent enough to be valid for the area
surveyed. It is stronfly rred that Efﬁc count data not be more than three years old at the time

An initial listing of the location of primary so

the draft EIS is cgmagi complete. be possible to use somewhat older data, but only for areas
that havegfdeRg#ndvery little c for which the data still validly represent conditions in the
area. @
SourceS: MOE treet, 2nd Floor, Manhattan, NY 10038; DCP, Environmental As-
essment Division, 120 Broadway, Manhattan, NY 10271
ttp://w
vard, Elmb
Traffic st@it original volume or survey data that satisfy the guidelines above.
o@ s: DOT, Traffic Planning Division, 55 Water Street, Manhattan, NY 10041

=
3

p://www.nyc.gov/calldot) or DCP, Transportation Division or Environmental Assessment
and Review Division, 120 Broadway, Manhattan, NY 10271, (http://www.nyc.gov/planning).

. 24-hour automatic traffic recorder (ATR) counts or other intersection counts, with the same
timeframes noted above.

o  Sources: DOT, Traffic Planning Division, 55 Water Street, Manhattan, NY 10041 or DCP, Trans-
portation Division or Environmental Assessment and Review Division, 120 Broadway, Manhat-
tan, NY 10271.
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¢ Bridge and tunnel volume information, including screenline volumes, peak hour volumes and growth
trends, 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.

¢ DOT signal operations information, which provides signal phasing and timing information needeg to
conduct the traffic analyses.

o  Source: DOT, Signals Division, 34-02 Queens Boulevard, Long Isl City, Queens,

e DOT parking regulations inventory, which provides a computer listingfo proved Agr

tion signs throughout the City, for use in the traffic analyses sh@ urveysdndica®y that signs

have been vandalized or stolen.
o Source: DOT, 28-11 Queens Plaza North, LQand Ci Queens, NY 11101

(http://www.nyc.gov/calldot). %
¢ Institute of Transportation Engineers (ITE) Trip Gen i blicatio pdition), which provides

a comprehensive summary of trip generationr efermining ® of trips that a proposed
project would generate. These rates are gased ationwid han local, surveys which may
not be appropriate for New York City condit®yas in many cases.

o Sources: DOT, Traffic PlanWi Manhattan, NY 10041
(http://www.nvc.gov/dgg); E ! btreet, NW, Suite 300, Washington, DC

20005 (httg:[{www.ite.g‘, Division or Environmental Assessment
and Review Division@ % NY 10271 (http://www.nyc.gov/planning).

ed in Urban Space for Pedestrians by Pushkarev

e Trip generation and t ribution data publi

tion Divigton vironmenta S nt and Review Division, 120 Broadway, Manhattan, NY

1027
Vi icycle data and research:

y Cycling Map (Regular Updates);

& Zupan (1975).
o Sources: DOT@@nning Divis@ Water Street, Manhattan, NY 10041; or DCP, Transporta-

o, DOT, New #§k City Bicycle Master Plan (1997);
o Depart ealth and Mental Hygiene (DOHMH), DOT, Department of Parks and Recrea-
Y

Q NYPD, Bicyclist Fatalities and Serious Injuries in New York City (1996 — 2005);
oé reet Design Manual ;

, Greenway Plan for New York City (1993);
DCP, New York Bicycle Lane and Trail Inventory (Regular Updates);

e DOT Street Design Manual. The New York City Street Design Manual provides policies and design guide-
lines to City agencies, design professionals, private developers and community groups for the improve-
ment of streets and sidewalks throughout the five boroughs. It is intended to serve as a comprehensive
resource for promoting higher quality street designs and more efficient project implementation.

o  Sources: DOT, Traffic Planning Division, 55 Water Street, Manhattan, NY 10041

o  Additional information may be downloaded here.
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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,
presentations, specifications, and drawings. This information may be obtained here.

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 [t 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 is too old to be used or where the ghata
required simply is not available. Moreover, recently collected original survey data is typic p
ferred, providing they are obtained in a proper manner and reflect the sp@gific nature and g apica
setting of the proposed project.

742. Sources of Available Rail Transit Data

e EISs and EASs that contain appropriate ridership or capacity ufili

older data for areas that have undergone very lit
conditions there.

o  Sources: MOEC, 100 Gold Street,2nd F anhatt 038; DCP, Environmental As-
sessment and Review Division, 120 %goadway, Manhattaf N 271; NYC Department of En-

vironmental Protection (DEP), Enviropggemgtal Pla®ning, 59-17 Junction Boulevard,
Elmhurst, Queens, NY 1137 WW.NYC % ); and DOT, 55 Water Street, Manhat-

tan, NY 10041. *
¢ Transit studies with volumes xes that ar ly recent.
o Source: MTA QAvenue, New YO, NY 10017 (http://www.mta.info).
¢ New York City subw m turnstile regist!tion counts, which detail the volume of riders entering
each subway statj t¥rnstile ban
o S ce@ Operations@Z Broadway, 17th Floor, New York, NY 10004
e Biannual su of systemride¥s 4 ting the number of subway riders entering the central business
digamigt by line.
ource: A 3 ison Avenue, New York, NY 10017

7 ur f AvailablgsB nsit Data
EISs or EASs tha gtain bus ridership information for the specific study area and bus routes affected,
provide data is reasonably recent and bus service has not changed appreciably.

o4 SArces: MOEC, DCP, or DOT, as cited above.

s that are recent enough to be valid.
C Operations Planning, 2 Broadway, 21st Floor, New York, NY 10004 (www.mta.info/busco).

e NYCT Operations Planning, 2 Broadway, 17th Floor, New York, NY 10004
(http://www.mta.info/nyct/index.html).

e NYCT/MTABC Bus Guide, bus maps, and websites for bus routes, hours of operation, and frequency of
service.

o Source: NYCT/MTABC, as cited above.
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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.

o  Source: NYCT/MTABC as cited above. Also, franchise bus operators who provide public bus
service within the City.

744. Sources of Pedestrian Data
e EISs or EASs that contain pedestrian volume information and/or pedestrian LOS findings for a particylar
study area, providing such information is reasonably recent.

o  Source: MOEC, DCP, or DOT, as cited above. \
¢ Pedestrian volume is generally one of the more difficult technical areaf iy Meh to obtgin ilyBsa-
ble data, and new pedestrian counts are almost always needed @ analyses.

745. Sources of Available Parking Data
e EISs or EASs that contain parking inventory or occupanc% ation that isffeg@nably representative

of current conditions.
o  Sources: MOEC, DCP, DEP, or DOT, as giked .

¢ Parking studies that contain such data.
o  Sources: DOT, Traffic Planning, Q\er Street, Manhat®, NY 10013; or DCP, Transporta-

tion Division or Environmental ent an Division, 120 Broadway, Manhattan,
NY 102717. .

e DOT parking regulations inven \
o  Source: DOT, ueens Plaza , Long Island City, Queens, NY 11101

(http: Idot).
¢ ITE Parking Genera Bication, \f%provides the maximum parking supply needed to serve a

proposed land gcussed qarli rfrip generation data, it should be noted that data contained

in the Parj#hg erftion Manual ¥8ga%e#on nationwide sources of survey data that may not be fully
appropfat&in N ork City.

|3fiing, 55 Water Street, Manhattan, NY 10041; or ITE Headquarters,
te 300, Washington, DC 20005 (http://www.ite.org).

Sources: DOT
099 14 Street,

o Plirkif® capacities licensing information.
Q 0 Source@«/ ork City Department of Consumer Affairs, 80 Lafayette Street, Manhattan, NY

13 nyc.gov/consumers); or DCP, Transportation Division or Environmental Assess-
and Review Division, 120 Broadway, Manhattan, NY 10271 (http://www.nyc.gov/plan-
nNg)
**For f formation, please refer to the Transportation Appendix.
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