TRANSPORTATION

CHAPTER 16

Our modes of travel — private car, taxi cab, subway/rail, bus, ferry, bicycle, or by foot — form the basis of New York
City’s extensive and interrelated transportation infrastructure and system. A positive effect on one mode of travel may
negatively impact another, while a negative effect on travel modes may negatively impact several aspects of thé trans-
portation system. The objective of the transportation analyses is to determine whether a proposed project may,have a
potential significant impact on traffic operations and mobility, public transportation facilities and services, pedestrian
elements and flow, safety of all roadway users (pedestrians, bicyclists and vehicle§)honsyand off-streetsparking, or
goods movement.

As with each technical area assessed under CEQR, it is important for applicants to work closely with the lead agency
during the entire environmental review process. As appropriate, the New York City Department of Transportation
(DOT), the Metropolitan Transportation Authority (MTA), its affiliates_and subsidiary agéncies, should also work with
the lead agency during the CEQR process to provide information, technical review, ré€ommendations and approvals
relating to transportation and any required mitigation. It is recommended that the lead agency consult with expert
agencies as early as possible in the environmental review process. The'level and extent of eonsultation may vary based
upon the in-house technical expertise of the lead agengy. Section 700 further,outlines appropriate coordination with
these agencies.

This chapter describes each technical area to be addressed in a tranSportation assessment, and outlines the general
elements needed for any transportation assessmént. This chapter also discusses each specific technical area separate-
ly, beginning in Section 340, “Detailed Traffic Analysis,” should a"detailed.analysis be needed. A proposed project and
any recommended improvement or mitigatiohymeasures, if any, should, to the extent practicable, be guided by the pol-
icies of Sustainable Streets: Strategic Plan‘fer thé New York City Bepaftment of Transportation 2008 and Beyond, which
seeks to promote efficient means ofytravel with emphasis on “alternative modes” like transit, pedestrians or bicycles.
The specific DOT guidelines applicable te. mitigation measurés are discussed in greater detail in Section 510.

100. DEFINITIONS

The transportation analyses should address the/following major technical areas:

TRAFFIC FLOW'AND OPERATING CONDITIONS, including the traffic volume expected to be generated in the future with the
proposed project in place and thelimpact of the project-generated volume on traffic levels of service. The purpose
of this assessment is to evaluate the traffic operating conditions and ability of roadway elements to adequately
process theexpected traffic flow under the future With-Action condition.

RAIL AND SUBWAY FACILITIES. AND SERVICES, including the capacity of subway lines (known as "line haul" capacity), sta-
tion“platforms, staitwells, corridors, and passageways, station agent booths/control areas, turnstiles, and other
critical station eléements,to accommodate projected volumes of passengers in the future with the proposed project
in place.

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

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

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

GOODS DELIVERY, which includes the capacity of proposed loading areas to accommod@ate the expected volume'of de*
liveries and the ability to do so without interfering with vehicular, pedestrian and, bicycle traffic or/compremising
safety.

CONSTRUCTION PHASE IMPACTS, which include projected impacts on transportation, (tfaffic, pedestrian, ‘parking, etc.)
during a proposed project's construction phase. Guidance for conducting,the,transportation analyses for construc-
tion activities is presented in Chapter 22, “Construction Impacts.”

To analyze each of these technical areas, specific technical methedologies; databasesy7and procedures have been de-
veloped and are referenced in this chapter. It is also important to.nete'the interrelationship\between the traffic analy-
sis, and air quality and noise studies, which should be kept in.mind during the course of the/data collection and analysis
stages. Both the air quality and noise analyses may call.for extensive traffic information; therefore, traffic information
should be collected and formatted in a way that can be easily used for the other analyses. It may also be necessary to
assess transportation impacts on residential streets asfpart ofithe neighberhood character studies.

200. DETERMINING WHETHER A TRANSPORTATION ASSESSIMENT 1S,APPROPRIATE

While interrelationships between the key technical areas of the transportation system — traffic, transit, pedestrians,
and parking — should be taken into account in any assessment, the'individual technical areas are separately assessed
to determine whether a project has the potential to adversely and significantly affect a specific area of the transporta-
tion system. Consequently, each area isidiscussed separately.

It is possible that detailed trafnsportation analyses may hot be needed for projects that would create low- or low- to
moderate-density development in particular sections'of the City. Before undertaking any transportation analysis, ref-
erence should be made to, Table 16-1 to determine whether numerical analysis is needed.
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Table 16-1

Minimum Development Densities Potentially Requiring Transportation Analysis

Development Type Zone 1l Zone 2 Zone 3 Zone 4 Zone 5
Residential (number of new dwelling units) 240 200 200 200 100
Office (number of additional 1,000 gsf) 115 100 100 75 40
Retail (number of additional 1,000 gsf) 30 20 20 10 10
Restaurant (number of additional 1,000 gsf) 20 20 15 15 10
Community Facility (number of additional 1,000 gsf) 25 25 25 15 15
Off-Street Parking Facility (number of new spaces) 85 85 80 60 60

With the following zone definitions:

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

Zone2: Manhattan north of 110" Street, including Roosevelt Island; Long Island City; Downtown Flushing; Fort Greene; Park Slope; Portions of Brooklyn
Heights; Greenpoint-Williamsburg; Jamaica; all areas within 0.25 miles of subway stations (excluding Staten Island, BroadiChannel and the Rock-
aways, Queens); South Bronx (south of 165" Street).

Zone 3: St. George (Staten Island); all other areas located within 0.5 miles of subway stations (exeept inyStaten Island, Broad Channel and the Rock-
aways, Queens).

Zone 4: All areas in Staten Island located within 0.5 miles of subway stations; all other aréas located within one=mile of subway stations (except in
Staten Island, Broad Channel and the Rockaways, Queens).

Zone 5: All other areas.

The attached map shows the zone boundaries.

The development thresholds cited in Table 16-1 were determined by applying'typical‘travel demand factors (i.e., daily
person trips, temporal distribution, modal split, vehicle"occupancy, etc.).for the land uses cited in the table for each of
the zones, up to a development density at which vehiclé, transit, and‘pedestrian trip generation would not likely cause
significant adverse impacts, based on a review of prios EAvironmental\Assessment Statements (EASs) and Environmen-
tal Impact Statements (EISs) conducted under the CEQR process. Theydevelopment densities cited in Table 16-1 gener-
ally result in fewer than 50 peak hour vehiclewtrips (with "trips! referring to trip ends), 200 peak hour subway/rail or
bus transit riders and 200 peak hour pedestrian trips, where signifi€ant adverse impacts are generally considered un-
likely. Should the proposed project involveia mix of land usesy it is appropriate to conduct a preliminary trip generation
assessment (see Levels 1 and 2 S¢reening Assessment in Section 300) for each land use or use a weighted average to
determine whether the total site'generated trips exceed.the threshold for analysis. If the proposed project would re-
sult in development densities lessithan the levels'shown/in Table 16-1, further numerical analysis would not be needed
for any technical area; exceptinsinusual circumstances. Conversely, if a proposed project surpasses these levels, a pre-
liminary trip generation analysis, described below in Section 300, is needed.

300. ASSESSMENT IMETHODS

If Section 200'indicates that an analysis is warranted, a preliminary trip generation assessment and Travel Demand Fac-
tors (TDF)ymemorandum should‘be ‘prepared following the two-tier screening process described below to determine
whether a quantified analysisief.any technical areas of the transportation system is necessary:

LEVEL 1 (PROJECT 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 fora 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.

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

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

310. LEVEL 1 (PROJECT TRIP GENERATION) PRELIMINARY SCREENING ASSESSMENT

A TDF memorandum should be submitted to the lead agency and DOT for reyview, and approval, identifying the
land use types (dwelling units for residential uses; square feet for commercial, retail/and other landyuses;seats for
movie theaters; beds for hospital facilities; etc.), trip generation rates, madal splits, vehicle occupancy rates, tem-
poral distribution, etc. The memorandum summarizes and presents_ generated persom and vehigle trips for all
peak hours. In addition, the memorandum cites all sources used in developing the TDF.memorandum. Each ele-
ment of the Level 1 preliminary screening assessment is described below:

311. Trip Generation

Trip generation analyses provide the estimated number of,person trips expected to"be generated by the pro-
posed project over the course of the entire day, as well as during the peak,analysis hours. The classification of
a proposed project's daily trip ends by hour of theyday,is also referred to as,its temporal distribution. There
are several options available for obtaining the trip generation information:

e Use of existing information (i.e.5recentlylapproved_ElSs and EASs), where the sources cited in the tra-
vel demand factors are based on a'survey of a similar [and use with comparable travel characteristics
and are considered appropriate totbe used in the trip generation analysis;

e In absence of existing information, the preferable option is to conduct original trip generation and
modal spilt surveys of'the same land use in a comparable setting of the City; and

e If a comparable survey.site cannot be identified within the City, the rates in most recent edition of the
Institute of Transportation Engineers (ITE)/Trip Generation (the “ITE Trip Generation Report”) may be
used. However, care must be exercised’in using the ITE Trip Generation Report since most of its trip
generation rates are basedwprimarily on surveys conducted in suburban settings and need to be ad-
justed for New York City conditions.

Additienal guidahce for calculating'trip generation rates follows in Subsections 311.1 through 311.3.

311.1. Use of Previously Researched/ Approved Trip Generation Rates
There has been'considerable trip generation analysis work done in the City to date as part of prior
environmental reviews and studies and rates for certain specific land use types in specific parts of the
City havéybeensdefined and approved for use on these projects. Table 16-2 presents a list of pre-
viouslyyresearched and approved trip generation rates that may be used provided that the proposed
project being analyzed matches the building(s) or land uses surveyed.
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Table 16-2
Examples of Previously Approved and Researched Trip Generation Rates (Weekday and Saturday)
Weekday Peak Hour
Percentage
Weekday Daily . Saturday Daily Saturday
Land Use . AM Midday PM . Peak Hour
Person Trips Person Trips
Percentage
S:fi:;?n(g";“'t"te”a“t type 18.0 per 1,000 sf 12 15 14 3.9 per 1000 sf 17
Residential (3 or more floors) 8.075 per DU 10 5 11 9.6 per DU 8
Residential (2 floors or less) 12.6 per DU 10 5 11 13.7 per DU
Hotel 9.4 per room 8 14 13 9.4¢per room
Home Improvement Store 72 per 1,000 sf 7 8 96.4 pend,000 sf 10
Supermarket 175 per 1,000 sf 5 10 23%yper 1,000 sf 9
Museum 27 per 1,000 sf 1 16 13 20.6 per 1,000 sf 17
Passive Park Space 44 per acre 3 62 per acre
Active Park Space 139 per acre 3 196 per acre
Local Retail 205 per 1,000 sf 3 19 10 240 per 1,000 sf 10
Destination Retail 78.2 per 1,000 sf 3 9 9 92.5 per 1,000 sf 11
Academic University 26.6 per 1,000%6f 16 NA 26 13.5 per 1,000 sf 16
Cineplex 3.26 per seat 1 6.25 per seat
Health Club 44.7 per 1,000 sf 4 9 26.1 per 1,000 sf 9
Television Studio 10per 1,000 sf 12 15 11 NA NA
. . . Saturday Daily

Daily'Vehicle Trips Vehicle Trips
Truck
Local Retail 0.35 pend;000 sf 8 11 0.04 per 1,000 sf 11
Office 0.32%per 1,000 sf 10 11 0.01 per 1,000 sf 11
Residential 0.06 per DU 12 9 0.02 per DU 9

INOTES: NA = Not/Available; DU = Dwelling Unit
These,trip generation rates are for allboroughs.
The trucktrip generation rates are basedion the use of a 50-50 directional split.

Trip generation rates should be based on information for generally similar facilities. There may also
be a condition to the specific proposed project being analyzed that makes its trip generation expecta-
tions 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 Manhattan, since back-office space generally does not generate the same number of visi-

tor and business trips that general office space does.

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

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

311.2. Conduct of Original Surveys

As indicated previously, if usable trip generation rates are not listed in Table 16-2 and are not availa-
ble from other surveys, or the available trip generation rates are considered “stale,” conducting orig-
inal surveys in comparable settings is the recommended coursesof action. Although conducting such
a survey may seem rather straightforward, it often calls for considerable judgment. In general, it is
not easy, or necessary, to find a survey target that is perfectlyy\comparable to the proposed project in
its study area. Due to the many variables of a survey, the lead agency should‘submit the scope and
format to DOT prior to conducting the survey. Factors to,consider in selection of a survey site and
proper use of survey data include:

e s the facility to be surveyed comparable to the proposed fagility?

e |s the site of the facility to be surveyed comparable in,its transit service availability and its
modal split characteristics to the'site.of the propesed project?

e s the size of the site to beysurveyed comparable to'that of the proposed project, and does
any difference in size playayrole in trip making to and from the site?

e Are the hours ahdfoperation of the survey site similar to those of the proposed project?

e Is the on-sitefparking area of the site to be surveyed comparable to that of the proposed
project?

For examplé, if a project would facilitate ¢réation of a hospital on Queens Boulevard, it may be possi-
ble to find another hospital along the same corridor that is equivalently sited with regard to bus and
subway service.yHoweveriftheré is/not a similarly sited hospital along the same corridor, the survey
could be conducted at a hospital located in another neighborhood that may be assumed to have simi-
lar modalsplit characteristies to those of the proposed project.

Intdetermining whether that hospital is appropriate to survey, a number of other factors should be
considered. Forfexample, is the hospital to be surveyed of a comparable size to that of the proposed
project? Does theyhospital to be surveyed have functions and health care facilities generally compa-
rable to theione being proposed? If one is a teaching hospital while the other is not, the former may
generate more‘or fewer trips during key periods of the day.

It may, also’be necessary or advisable to survey more than one facility deemed potentially compara-
ble 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 busi-
ness hours and, if applicable, include a weekend day for the type of facility being surveyed.
If the data from the survey are not consistent, then a third midweek day survey may need to
be conducted to confirm the appropriate trip generation.
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e All entry and exit points should be covered--not just the main entrance/exit location--so that
all trips are recorded.

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

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

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

The survey methodology, data, significant findings and assumptions shouldibe summarized in a’me-
morandum for submission to the lead agency and DOT. Often, this body)of information servées as
supporting documentation for the analyses and may subsequently be useddby others.

311.3. Use of the ITE Trip Generation publication

If a comparable survey site cannot be identified within the City, the rates in the ITE Trip Generation
Report may be used. The ITE Trip Generation Report contains auto trip generation rates for a wide
range of land uses, but most of these rates reflect nationwide averages basedion surveys conducted
in suburban settings, often with little or no available‘public*transportation. Therefore, these rates
may not be appropriate for the urban character of,New York City. However,.the rates may be useful
for interpolating rates or factors that are not available (such as deriving,Saturday rates when only
Sunday and weekday rates are available, or certain temporal distributions), provided the rates are ad-
justed for New York City conditions. In using'the ITE trip rates;which are usually presented as vehicle
trips rather than as person trips, the data should be adjusted for local modal split characteristics in
the proposed project's study area.. Therefore, it is recemmended that the lead agency consult with
DOT before using the ITE Trip Generation Report.

311.4. Linked and Pass-By Trips

The determination of a_proposed project's generation of person trips may need to recognize that a
percentage of its trip/fgeneration may be_considered either "linked trips" or “pass-by trips” for certain
types of development,sparticularly,retail of commercial. Person linked trips are trips that have mul-
tiple destinations,€ither within the proposed development site or between the development site and
existing @djacent sites. Pass-by tfipsyarettrips that are already present on the adjacent network, have
direct access toithe site and“enter the site only as an intermediate stop on the way to their final des-
tination. If it can be clearly demonstrated that there would be a proportion of true ‘pass-by’ trips that
are already on the petwork; then these trips may be deducted from the total site-generated vehicle
trip ends for the deveélopment.

For example, a proposed retail component in a mall would be expected to generate vehicle trips to it
on the basis of itsyexpected 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 determining
whether the linked trip credit should be applied to the total person trips or to a specific mode of tra-
vel.
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312. Modal Split

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

A subsequent step applies to both traffic and transit. For traffic, an average vehicle occupancy, factor is ap-
plied to the number of persons using autos or taxis/livery services to determine the mumber of vehicles that
the proposed project would generate for each peak hour. For trahsit, bus trip generationyalso considers sub-
way-to-bus transfers for sites substantially distant from the hearest subway station.

For many combinations of land use types and geographie, locations withindthe City, there are previously re-
searched modal splits available for use. For other combinations, there are sources of information that may be
investigated. Similar to the previous discussion on trip generation, there'is,a significant body of data available
from previous EASs/EISs, as well as other databasés,including the U.S. Census (the annual American Commu-
nity Survey (ACS)) and the New York Metropolitan Transportation Council (NYMTC) Household Interview Sur-
vey (HIS). Census data, described below, proevides substantial data on mode choice for journey-to-
work/reverse journey-to-work trips in differentsparts of the City andis useful for analysis of both residential
and office uses. The HIS provides a shapshot of typical household travel patterns for all purposes (work and
discretionary travel). However, care should be exercised priopfto using this information since the data set in-
cludes the travel patterns of the suburban counties susrounding New York City; it is recommended that the
lead agency consult with DOT priofito using this data. ~ Sometimes, an original survey is needed. It is empha-
sized that the City has undergone a noticeablé mode shift resulting in a higher transit ridership, walk, and bi-
cycle trips. Therefare, it is recommended that a_trip generation survey with an emphasis on modal split be
conducted to verify. the modal split used®in previous EASs/EISs. In no case should modal split data more than
ten years old be used:

312.1. Use of U.S. Census Bureau’s’/American Community Survey

Anotherdmportantsource ofimodal split information is the U.S. Census Bureau’s American Communi-
ty'Survey, which contains data on journey-to-work trips by mode for each census tract in the City.
Therefore, journey te,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. These data are used
to determine modal 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 the DCP website. These
data are also available on the U.S. Census website.

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

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

312.3. Conduct of Original Surveys

In the absence of previously accepted modal splits, it is recommended that original surveys of modal
splits for the same type of land use as the proposed project beonducted in thesame or comparable
setting. When a proposed project is similar to land uses that currently exist ifi the study area, this is
relatively straightforward task. If not, a similar study area/withisimilar travel'characteristics and mass
transit availability should be identified in preparing an.appropriate modal split survey. This is general-
ly the case when the proposed project includes @ land use‘that is either unique (e.g., an amusement
park), unique to the proposed project's study area (e.g., a hatel in the downtown section of St.
George, Staten Island), or the survey source cited for the modal split for the land use is considered
“stale.” If this is the case, the guidance régarding the conduct of tripsgeneration surveys in Subsec-
tion 301.2 is also appropriate here.

In conducting modal split surveys,qit is.important tosdeterminefthe mode of travel both to and from
the site being surveyed. For severalland use types, there may be a tendency for people to travel
there by one mode and leave'by another. For example, a‘proposed restaurant, concert hall, or enter-
tainment facility in midtewn Manhattan may cater to a'primarily transit and walk-in population when
patrons arrive at 6:004p:myor 7:00 p.m., but may be significantly more taxi-oriented for their depar-
tures later at night.

The same facility maysalso have different.moedal split and vehicle occupancy characteristics by time of
day. Forthesame'midtown eatery/entertainment facility cited above, the heavy walk-in trade during
the daytime may be replaced, by a'sighificantly higher auto-oriented clientele at nighttime. Daytime
arrivals by taxi may be ostly 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 pattenns, clientele, surrounding area and transit services change by time of day for
the analysis hours being studied.

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. Days and hours of operation typical for that
facility should be chosen for survey. Consultation with the lead agency and DOT is recommended
prior to conducting the 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 missing several or many subway
trips.
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e All entry and exit points should be surveyed. Although a building's rear door may look in-
conspicuous, it may in fact be used by a substantial number of people who get off the sub-
way on that side of the building or people who park in a garage on that street.

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

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

It is recommended that trip generation and modal split surveys be conductedconcurrently. This helps
to provide an understanding of whether the particular modal split characteristics surveyethrepresent
a particularly busy day or light day at the site. It is possible that for major.trip generators, choice of
travel mode may be influenced by the patrons' expectations of travel to the site and to the area.

Studies have found that some people would use bicycles to travelito work ifsbicycle facilities were
available at their place of work instead of using other modesysuch as driving. Such, facilities may in-
clude: bicycle storage areas (racks, bicycle lockers, storage room), lockergoomsjand showers. Use of
bicycles depends on the distance that a person must travel. As part of PlaNYC, DOT promotes bicycle
use by designing and installing new bicycle lanes andracks throughout'the'Gity. In addition, DCP has
approved a zoning text amendment, Article.ll, Chapter 5, Section™25=80, requiring on-site bicycle
parking facilities.

312.4. Use of the NYMTC Best Practices Model
For projects that would cause major changes in regional.and. citywide travel patterns (i.e., Congestion
Pricing), it may be appropriate touseyNYMTC’s Best Practices Model (BPM) to determine shifts in tra-
vel patterns and mode choicé arising from the proposed project. It is recommended that the lead
agency consult with DOT if the BRM is proposed to be used for analysis of mode shift or traffic diver-
sions.

312.5. Determination of the*Trips:by Travel Mode

Once the miodal split/characteristics ef aspfoposed project have been determined on a percentage
basis, theé number of trips by modeyis determined by multiplying the number of person trips to be
generated in each analysis®hour By the modal split percentage. This yields the number of persons
traveling by each modé (i.e., auto, taxi, bus, subway, walk and bicycle and, for certain projects in
unique settings, bysrail o, ferry). To determine the number of vehicles—i.e., autos and taxis—
generated in the analysis hours, an average vehicle occupancy factor is applied. This factor differs for
different land usestand'in different parts of the City. As one example, average auto and taxi occupan-
cies of 1.65 and 1.40; respectively, have most often been used for office and residential projects in
Midtown ‘Manhattan.

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

313. Determining Whether Further Analysis is Necessary

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

CEQR TECHNICAL MANUAL 16-10 JANUARY 2012 EDITION


http://www.nyc.gov/html/dcp/pdf/zone/art02c05.pdf

20
oim

TRANSPORTATION

313.1. Traffic

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

For proposed projects that generate a significant number of trucks and/ér buses, which are.consis
dered to be "equivalent" to more than one car, such vehicle trips should_be ‘¢onverted to Passenger
Car Equivalents (PCEs) to determine if the 50 peak hour vehicle trip end threshold is exceéded. Table
16-3 lists the suggested PCE factors.

Table 16-3
Passenger Car Equivalents (PCEs)
PCE
Vehicle Type
yp Factor
Personal Auto 1.0
Trucks/Buses with 2 Axles
and 1.5
Waste Collection Vehjcles*
Trucks/Buses with 3 Axles 2.0
Trucks with#4.ormore Axles 2.5

* PCE factor forwaste transfer trailers should be
determinedibased on number of axles.

It should be noted that an auto trip to a parking garage or lot is considered one trip end, whereas a
drop-off by auto is_twe trip ends (one in, one out). Similarly, most taxi trips are two trip ends. How-
ever, in the Manhattan CBD (south of 60th Street) a 50 percent taxi overlap (inbound full taxis are as-
sumed tofbe available for outbound demand) is a standard practice, whereas all other taxi move-
ments are empty taxis. Further, in the vicinity of inter-modal facilities (such as the Grand Central
Terminal, the Port Autharity Bus Terminal, Penn Station, the South Street Ferry Terminal, etc.) up to a
75 percent taxi overlap would be applicable. For Manhattan north of 60th Street and other CBDs, a
25 taxi overlap is acceptableyin all other areas of the City, the taxi overlap assumption is not permit-
ted.

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

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 typical-
ly required as the proposed project is considered unlikely to create a significant transit impact. For
generic projects that affect more than one neighborhood, the 200-rider threshold would generally be
applied on a per-neighborhood basis. If a generic project would result in an increase of fewer than
200 riders per neighborhood, but the combined ridership impact on a single subway or bus route is
200 or more riders, an assessment is still required.
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For example, consider that a generic project affecting the neighborhoods of Prospect Heights and
Park Slope in Brooklyn would result in an increase of 199 transit riders in each neighborhood. Based
on the location of the project, it is expected that all of the transit riders from both neighborhoods
would use the 7th Avenue Station of the B/Q Lines. In this example, although on a per-neighborhood
level the programmatic project would fall below the threshold, the cumulative impact on a single
subway station would be 200 or more riders, and further transit analysis would be required.

It is also possible that higher transit trip projections would not be expected to impact transit services,
especially for stations, bus or subway routes that are not heavily patronized today. Should the pro¢
jected transit ridership be deemed clearly unlikely to produce significant impacts, this finding shotld
be documented and further analyses would not be needed. If the proposed,project might havesa sig-
nificant impact, a Level 2 Screening Assessment should be conducted befere‘undertaking aldetailed
transit analysis.

313.3. Pedestrian

For pedestrian elements, pedestrian trips include not only “walk™ trips; but alsorips of other modes
that usually have a pedestrian component. For example, subway trips have awalk component from
subway stations, bus trips from bus stops, and vehicle trips from parking facilities (except where on-
site parking is provided). If the proposed project would tesultdn fewer than 200 pedestrian trips dur-
ing the analysis peak hours, a further detailed analysis would be unnécessary. However, under all cir-
cumstances, if the project proposes to remave or reduce capacity,of a pedestrian element (for exam-
ple, reducing the width of a sidewalk), thenyfurther analysis is ‘hecessary. Should the proposed
project result in 200 or more pedestrian tfipsyduking the analysis peakvhours, a Level 2 Screening As-
sessment should be conducted before undertaking a detailed pedestrian analysis.

The above thresholds for pedestrian elements assessment do not apply for new or expanded schools,
for which detailed pedestrian amalyses are typically required. These analyses should concentrate on
safety and operations of pedestrianielements (i.e., intersections with high number of pedestrian ac-
cidents, uncontrolled ‘pedestrian crossing(s), narrow sidewalks, non ADA-compliant pedestrian
ramps, etc.) along prineipahaccess routes to/froim the school. For example, the route between a new
high school and the nearést subway station(s) should be assessed. This analysis should be coordi-
nated with the traffie analysis.

313.4. Parking
An on- and off-street parkingtanalyses may likely be needed if the proposed project exceeds the de-
velopment densities identified in Table 16-1 and a quantified traffic analysis is necessary based on
the Leyelstl and 2 Sereening Analyses.

LEVEL 2 (PROJECT GENERATED'TRIP ASSIGNMENT) SCREENING ASSESSMENT

Whenla proposed project.exceeds 50 peak hour vehicle trip ends or 200 peak hour pedestrian or transit trips as
determined by theyLevel 1 Screening Assessment, a Level 2 Project Generated Trip Assignment Screening Assess-
ment should be‘prepared to determine whether a detailed assessment of any technical areas is warranted.
Projectsgénerated vehicle and pedestrian trips should be assigned to the traffic network 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 vehicular and/or pedestrian trips by each
travel mode to specific roadways; subway/rail lines and stations; bus routes; sidewalks, crosswalks and intersec-
tion corners; and bicycle and parking facilities en route from their origin to their destination. To estimate which
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roadways, transit services, pedestrian elements, or parking facilities are likely to be used and the extent to which
each of these facilities/services would receive project-generated trips, origin-and-destination (O&D) studies
should be used. Prevailing vehicular, transit, and pedestrian traffic volume patterns in the area should be re-
viewed and may be used as a guide in developing the origin-destination patterns. If the proposed project would
generate truck trips, the trucks should then be assigned to designated truck routes.

321.1. Trip Origins and Destinations

The first step in the trip assignment process is to determine the extent to which trips to the project
site would be made from various parts of the metropolitan region. The best source of this informa-
tion, if available, is origin and destination (O&D) data, or information about the location where a‘trip
began and the location where it would end. Such data may be readily available for certainarts of
the City that have been previously studied or surveyed. An example ofsthis issMidtown Manhattan
office space, for which there exists a body of information on what, percentage of Midtown's,em-
ployees typically come from Manhattan, the other boroughs, New Jersey,Long Island, etc. This in-
formation has been derived from the U.S. Census (i.e., reversegjourney-to-work_data) oriether O&D
surveys. The U.S. Census also contains information on whefe, residents of individual census tracts
work, which gives the same information for journey-to-workytrips. Yet, it is also‘important to note
that the O&Ds—or regional distribution—of transit trips ‘may be very different from that for traffic
activities. For example, a project located in Midtown,Manhattan may'draw 30 percent of its total
trips, or even 30 percent of its transit trips, from the boerough of Manhattanybut only 1 or 2 percent
of its auto trips from that same borough because Manhattan residentstare unlikely to drive to work in
the same borough.

Another potentially useful source of general information about regional O&D patterns and trends is
the NYMTC Household Interview Surveyp (HIS). Additionally,/O&D data may be extracted from
NYMTC's BPM for any appropriate‘analysis year,#ia such procedures as Subarea Extraction and/or
Select Link Analysis for affected roadways. However, it is recommended that the lead agency consult
with DOT before this approach is;taken to ensure thatany use of the BPM is appropriate.

It is also possible to survey, O&D patterns of adcomparable site, similar to the types of surveys out-
lined regarding trip generation and modahsplit. Such surveys would ask travelers where their trip
originated from (i.e.) forf'surveys conducted/at a work site for a commercial project) or where their
trip was déstinedito (i.e., for surveys eonducted at a residential building for people en route to their
work places).3The survey would alsotask the trip purpose because there may be important differenc-
es 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 obtaihed and applied to a proposed residential building in Flushing should be ob-
tained via surveys of a residential building in Flushing, and not in Astoria, because the choice of traffic
routes are differents*On the other hand, a more unique type of proposed project, such as an amphi-
theater in'the Coney Island area of Brooklyn, may not have a comparable survey location in the same
area. Jn 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 rea-
sonable and reasoned judgment for the specific proposed project being analyzed.

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

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

321.2. Assignments
Once the trip origins and destinations have been established, the assignment of both vehicular trips
to specific streets and through specific intersections, transit trips to specifig,subway/rail, commuter
and/or bus lines, and walk trips to particular pedestrian elements is conducted. This assighment is
generally accomplished using the judgment of an experienced traffic professional.

The standard method for assigning trips is described in the followig sections. In someicases, it may
be appropriate to supplement professional judgment with the fuseyof @micro-simulation model (Sec-
tion 321.1.5) that captures the routing of traffic under complex,‘congested conditians.

321.1.1. STANDARD METHOD FOR TRAFFIC ASSIGNMENTS, USING PROFESSIONAL JUDGMENT

First, the major routes available to approach or depart theistudy areafrom each of the major trip ori-
gins or destinations are identified. For exampleif the proposed project™s a shopping center in
downtown Flushing and available O&D sourees indicate that 30 percent of the traffic would likely
come from Long Island, the westbound Longylsland Expressway and Grand Central Parkway would be
identified as the major routes available to'theseitravelers:

Next, the traffic assighment process identifies the “target" for'which motorists would aim to park
their cars. If this is an on-site parking,garage, the most direct routes to it would be identified for each
arriving vehicular components'ln seame cases, thereimay be a single desirable route to the site, while
for other cases there may*be two or more reasonably equivalent alternatives. The site-generated
traffic would be assigned'to each of these likely‘routes (percentage-wise) to the extent deemed ap-
propriate.

A proposed project:may have multiple parking facilities available to it, both on-site and off-site. In
this case, the assessment considers,how specific arrival routes could link up with the different parking
sites via a reasoned judgment as to \where motorists coming from different directions are likely to
parks If a site has multiple patkingsfacilities available to it, more cars cannot be assigned to any of
them than its capacity can.accommodate. If the proposed project were a corporate headquarters of-
fice space, for example, theré may be assigned parking spaces, or employees may be expected to
"learn,” for examplé,that after 8:30 a.m. the closest garage always fills up and that those arriving at
8:45a.m. or 9:00 a.mx do not touch the site but, in fact, go directly elsewhere to park. Also, note that
parking lots and garages that are occupied at 98 percent of their capacity in the existing or future No-
Action conditions should be considered to be “at capacity,” and therefore would be unable to attract
new vehicles to'the parking facility.

Therejaresa multitude of factors that, with the motorists' point of view in mind, should be carefully
considered. This traffic assignment step 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? To where would
return trips go?

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

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

The definition of vehicular traffic assignments may also account for pass-by trips and diverted-linked
trips in addition to a site's primary trips. The incorporation of an adjustment factor in the analyses to
account for these phenomena is generally most applicable for major retail projects. Primary trips are
trips made for the specific purpose of visiting the trip generator. Pass-by trips, on the other hand, are
made as intermediate stops on the way from an origin to a primary trip destination. Theysafe at:
tracted to the site from traffic passing the site on an adjacent street that contains direct access te.the
generator. Diverted-linked trips are trips attracted from streets near the site but thatire-quire some
diversion from one street to another to gain access to the sites*ThelTE Trip Generation‘publication
presents an excellent elaboration on accounting for these trips, including a range of pass-by and di-
verted-linked trip percentages surveyed at shopping centers,and ether land uses across the country.
The estimates of the percentages to be used should reflect/the extent of retail‘activity already in the
vicinity of the site and volumes on adjacent and nearbyroadways.

In addition to auto trip assignments, taxi and truck tkips are alsoassigned.to the street network. It is
important to note that project-generated taxiyand truck trips may‘have a very different assignment
than auto trips, especially in Manhattan where most taxi trips,are local. It is also important to note
that all taxi trips assigned "in" to the site should also be assigned away or "out" of the site, regardless
of whether they are occupied orfunaccupied. DOT has, recently/compiled new data on the taxi O&D
patterns in the Manhattan CBD. It may b€ helpful £t6 consult with DOT to obtain this data.

Project-generated truck trips are routed on designated truck routes, as per DOT truck route regula-
tions. These regulations,fequire trucks to use designated routes for the majority of their trips until
they must move ontosasstreet not designated as a truck route to reach their final destination. NYS-
DOT regulations also'preclude trucks and“ecommercial traffic from using certain regional highways—
generally those desighated as "Parkways*or "Drives."

At the conclusion 6f these trip aSsignment steps for autos, taxis, and trucks, the assessment has a
percentage assignment of.the project's trip generation by each mode by roadways in the study area
network. At this point,«ithese percentage assignments are reviewed to determine whether they rea-
sonably represent expected traffic patterns to the site, and whether there are any locations that
should be includedjih the assessment because they would likely receive a significant amount of
project-generatedstrips:

The last step in‘the trip assignment process is to multiply the project's expected total vehicle trip
generationby the percentages assigned to each link and intersection in the network to determine the
number of,vehicular trips likely to use the area's street network. These volumes would be added to
the,future No-Action traffic volumes to prepare balanced future With-Action traffic volume maps for
each analysis hour.

32101°2. STANDARD METHOD FOR TRANSIT ASSIGNMENTS, USING PROFESSIONAL JUDGMENT

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

In assigning rail trips as part of the platform and line-haul analyses, such trips are generally not allo-
cated evenly to all cars or all sections of the platform while awaiting the arrival of incoming trains,
but only to those platform zones and subway cars that may reasonably be expected to be useds
These platform and per-car assignments reflect the entry points to the station that would be used‘by
project-generated trips, the location of stairwells on the platforms, and poSsibly even the destination
of riders at the end of their trip.

A similar approach is used for bus trips. The assessment considers,thedparticular routesistopping
near the project site and assign bus riders to these routes in accordance with their general destina-
tions. It is usually possible to review the general service areasmof thes/various bus routés,serving a
project site (which are themselves often a very limited number) and make a_general percentage as-
signment of bus travelers to the various routes. In additioh, the bus assignment should also consider
subway transfers when sites are located some distanceyfrom the nearest subway station. Bus assign-
ments should be reviewed to ensure that the proposedinumber of buses'could physically be operated
in the study area.

321.1.3. STANDARD METHOD FOR PEDESTRIAN ASSIGNMENTS, USING PROFESSIONAL JUDGMENT

The trip assignment for pedestrians basically picks up where the traffic and transit assignments leave
off. For the weekday AM and PM peak*hour (and weekday or Saturday midday peak hour for certain
land uses) arrivals and departures of persons to thegoroject,site’by auto, taxi, and transit, pedestrian
trips from parking facilities, subway or rail stations, and bus stops are traced to the main entrances of
the site, and through the sideWwalk, crosswalk, and cornersreservoir areas that are evaluated as part of
the impact analyses. There ‘maysbe additional all-walk trips that need to be assigned through the
area as well. The mostilogical walking paths shatld be used.

For midday peak houritrips, it is more likely'that pedestrian trips focus on local eateries, shopping fa-
cilities, and_other retail establishments."For this set of analyses, connectivity to parking lots and ga-
rages and’to, subway‘stations andsbus stops are far less pronounced. Therefore, a broader-brushed
assignment ofithese off-peak pedestrian patterns may be made as part of the midday assessment.

321.1.4! STANDARD METHOD FOR PARKING ASSIGNMENTS USING PROFESSIONAL JUDGMENT

The traffi¢ assignménts alsoydétermine the number of peak hour trips that are attracted to and de-
part from each of the parking facilities within the study area. An hourly parking utilization analysis
should 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 percentof the number of spaces identified as available at that time of the day.

321.1.5)ALTERNATE METHOD: USE OF MICRO-SIMULATION MODELS

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

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

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

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

322. Determining Whether a Detailed Analysis is Necessary

Based upon the results of the screening analyses, the lead agency determines whether a detailed traffic, trans
sit, pedestrian or parking analysis is required. Based upon the vehicle trip assignment, intersections with few-
er than 50 vehicle trips during the analysis peak hour may likely be screened/out, and no further analysis
would be needed for those intersections. However, it should be emphasized that proposed ptojects affecting
congested intersections and/or lane groups have at times been foundytotereate significant traffic impacts
when the assigned trips are fewer than 50 vehicles in the peak hour. Therefore, the léad,agency, in close con-
sultation with DOT, may identify congested intersections (generating,fewer than.50 vehicle trips in the peak
hour) to be included in the analysis based on safety and/or ‘@perational concenns. This determination should
occur at the time the TDF memo is being finalized by¢the lead“agency. Ifsa detailed traffic analysis is war-
ranted, a detailed parking analysis may likely be warranted.

If, based upon the screening analysis, a proposed project would result in 50,0r more bus passengers being as-
signed to a single bus line (in one direction), orif it would resultjfA"an increase in passengers at a single sub-
way station or on a single subway line of 200ser more, a more detailed bus or subway analysis would be war-
ranted.

Based upon the Level 2 Screening Asséssmehnt, projectedpedestrian volume increases of less than 200 pede-
strians per hour at any sidewalk, crosswalk’or intersection cerner would not typically be considered a signifi-
cant impact and would not require aydetailed analysis because that level of increase would not generally be
perceptible. However, detailéd analysis is necessary if the project results in pedestrian volume increases of
200 or more pedestrians per hour at any sidewalk, crosswalk, or intersection corner, or proposes to remove
or reduce capacity of ajpedestrian elementy(foréxample, reducing the width of a sidewalk).

DETAILED ANALYSISMETHODS

The following, provides background information on technical areas that require a detailed analysis, guidance re-
garding the extent of the analysis, approaches to conducting the analyses, and specific methodologies available
for usenThe detailed analysis utilizes elements and methodologies that are necessary to identify the traffic, tran-
sitppedestrian, 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 existing, futuré No-Action and With-Action conditions, and to represent the primary components of
the levels of senviceianalysis.

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

331. STUDY AREA DEFINITION

The information requested above is critical for proceeding to the next step--determining the Study Area and
selection of analysis locations, including, but not limited to, streets, intersections, highway ramps, pedestrian
and bicycle facilities, truck loading/unloading and parking facilities. The identification of locations and facili-
ties to be studied and the extent of the coverage—e.g., one block, one-half mile, one mile, etc., from the
site—is a function of the proposed project, its geographical setting, its size and itsyscale. It could'very. well
range from one block to an entire neighborhood or sub-area of the City. Definifng the study areascallsfor con-
siderable judgment. For certain projects, there may be a need to define a primary study area and a'secondary
study area, with the primary area being the focus of intense analysis andithe secondary area being the focus
of a more targeted and less intense analysis. Specific guidance for detérmining the study area and7@analysis lo-
cations for each transportation element is discussed below in that area’s assessmentgection.

332. DETERMINATION OF PEAK PERIODS

After the study areas are determined, the next step is‘the, determination of, peak periods, which depend on
the type of project. Generally, the same peak period is used for all transportation analyses. Each peak period
is typically two to four hours. However, the actual analysis is performed for a shorter time period within the
peak period, such as a peak hour or peak 15 minutes, 'dependingsen the technical area (traffic, parking, rail
transit, bus transit, and pedestrian). The “Analysi$ of Existing Conditions” section of each technical area de-
scribes the procedure for determining<the (analysis time periodi(peak hour or peak 15 minutes) within the
peak periods.

For example, for residential land uses, the weekday AM“and/PM peak periods should suffice. For some
projects, an analysis of middaytraffic conditions should also be included if impacts during the midday period
could be significant. For mastytypes of retail, weekday midday, weekday PM and Saturday and/or Sunday
midday peak periods should be Considered. Theytypical weekday peak periods are 7:00 a.m. to 10:00 a.m.,
11:00 a.m. to 2:00 p.m¢, and 4:00 p.m. ta,7:004p.m. The weekend peak period is dependent upon the pro-
posed project’s site-generated trips and adjacent roadway traffic volumes.

The standard weekday. peak hourssin 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.mand 5:00 p.m. to 6:00 p.m.

Othentypes of proposed pfojects (shopping centers, parks, arenas, etc.) are more likely to require traffic ana-
lyses/atother 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
afternoon event. A solid waste facility may generate traffic during other off-peak periods—e.g., earlier in the
morning and afterfioon than conventional peak commuter hours.

The setting of the,proposed project also plays a role in determining the peak periods. For projects located
near staditms,\peak periods on game days may need to be considered. A movie theater located in the Man-
hattan CBD may require a "conventional" weekday or Friday late afternoon/early evening analysis as well as a
Friday‘nightr 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 commuter travel peaks, and, when compared to the future
No-Action and future With-Action conditions, would create a significant adverse impact necessitating mitiga-
tion.
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340. DETAILED TRAFFIC ANALYSIS

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

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

Availability and appropriateness of existing data, and the expected need (if any) to collect new data via
field surveys and counts. Existing traffic data should not be more than three years old assumingsio oper-
ational, geometric or land use changes have occurred since the time data was collected (See Sectioh 730
for the sources of existing data).

The technical analysis methodologies to be used and key technical assumptions such asytrip generation
rates, modal splits, average vehicle occupancies—including a preliminary projection of the number of
trips to be made by travel mode during the proposed project's peak travel hours—andia fisst-cut trip as-
signment that helps to identify (preliminarily) potential significantimpact locations.

The data assembly effort and the subsequent analyses ghould reflect the,need for, close coordination of
traffic, air quality, and noise analyses.

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

341. Traffic Study Area

Definition of an appropriate traffic study area isfprobably the single mest critical decision to be made, and the
one in which hard guidelines are most difficultto formulate. In this work element, it is important to cover key
potential impact locations with the under-standing that thesstudy area should be appropriately sized to in-
clude potential impact locations. The trafficimpact analysis should consider several primary factors in defin-
ing the study area:

e How many new vehicle trips,would be generated or diverted by the proposed project in its peak
hours? Since the magnitude of the projected trip generation is one guide to be considered in defin-
ing the extensiveness of the study arga, this information is derived from the Travel Demand Factors
memorandum/prepared as part ofithe Level 1 Screening Assessment.

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

e/ What are the existing and/or potential problem locations (i.e., congestions, excessive delays, high
vehicular and/or pedestrian accident 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 information”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 determi-
nation.

The traffic studysarea may be either contiguous or a set of non-contiguous intersections combined into a
study !'area."’ The traffic study area could extend from a minimum of one to two blocks from the site to as
much aswoene-half mile or more from the site. It is defined by the logical direct routes along which traffic
proceeds to and from the site, and typically includes major arterials and streets along the most direct routes
to the project site as well as significant alternate routes. Multi-legged intersections and other problem loca-
tions along these routes should generally be incorporated into the traffic study area. Consequently, the study
area need not have a particular shape--it could be rectangular, a long and narrow area extending along a ma-
jor route to the project site, etc.
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Although it is difficult to outline the number of analysis locations encompassed within the study area for a de-
tailed traffic analysis, in most cases it would range from a low of six to eight intersections or analysis locations
to a high of about 30 or more such locations. The six to eight analysis location guideline reflects analyses at
the four corners of a typical square block site plus additional analysis location(s) along approach route(s) to
the site. The 30 or more analysis location guideline reflects the potential to cover two or three avenues or
streets on each side of the site, as well. It should be noted that each project is different, and the appropriate
number of intersections to be selected for study should be based on the Level 2 Screening Assessment trip as-
signments. A small-scale project that would generate a modest volume of peak hour trips in a congestion-free
area could require even fewer than the six to eight analysis location guideline. Similarly, a major development
project in a congested section of the City could require significantly more than 30 analysis locations; "mega-
projects" could encompass traffic study areas with 100 or more intersections. However, in the event that the
study area appears to be very large and encompass significantly more than 30analysis locations, care’should
be exercised that some of the intermediate locations within the area—but not oh a direct route to)théssite—
are not included unnecessarily. It is advisable to use a knowledgeable traffic expert to ensureythat the traffic
study area is appropriately defined.

The completion of the Travel Demand Factors memorandum (Level 1 Screening Assessment) and the Project
Generated Trip Assignment (Level 2 Screening Assessment), providesya soundgbasis, for defining the traffic
study area. It is also possible to "screen out" several analysis lecations at this stage of the work effort, pro-
vided that the preliminary trip generation estimates and.the preliminary traffic assignments are close to their
final versions. Generally, intersections with fewergthan 50ivehicle tripstinsa.peak hour may be screened out.
However, the analysis should include those intersections identified as problematic (in terms of operation
and/or safety) or congested, even though the assigned trips are lesssthan the established threshold. It is also
possible that once the preliminary trip assignments/have been completed, the initially defined traffic study
area may need to be enlarged to encompass.other intersections.)This.is typically the case when several inter-
sections at the outer edges of the study.area are likely to be significantly impacted. However, the study area
should only be expanded in consultation with lead agency and DOT.

In addition to the above operation-based guidelines, the traffic study area should also consider intersections
or locations that may be probleématic from the safety Viewpoint. High-crash locations, if any, should be identi-
fied in consultation with DOT and the traffic stéddyrarea should include these intersections. A high crash loca-
tion is one where there were 48 or more total crashes (reportable and non-reportable) or five or more pede-
strian/bicycles injury crashes in any consecutive,12 months of the most recent 3-year period for which data is
available (for details'see Section 370, “Assessment of Vehicular and Pedestrian Safety Impacts”).

342. ANALYSIS OF EXISTING CONDITIONS

Once|the studyfareas have been defined, the analysis of existing conditions becomes the building block upon
which allimpact analyses are,based. The objective of the existing condition analysis is to determine existing
volumes, traffic patterns, and levels of service (LOS) as a description of the setting within which the proposed
project would ogcur. Itiissimportant that existing conditions be defined precisely since this is a reflection of
activity levels that'actually occur today and serve as the baseline for future condition analyses that require at
least some projection.

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

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

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

The traffic analysis considers the peak activity hours for the proposed project, the peak hoursfor
background traffic already existing in the study area, and which combinatiens of the two may gener<
ate significant impacts. It might be the busiest hours of the proposed projectisuperimposed/on light,
moderate, or heavy traffic hours that already exist. It might be more moderate activity hours of the
proposed project superimposed on the heaviest existing traffic hoursy, OF, it might be bothy, To de-
termine prevailing peak hours in the study area, the source of existing traffic volumes may either be
available through 24-hour Automatic Traffic Recorder (ATR) machine €¢ounts orsiew counts obtained
from installed ATR machines.

One means of quantitatively making this determination is to prepare a table showing existing hour-
by-hour traffic volumes at a set of representative intersections within 'the area or at a cordon line
around the area, side by side with hour-by-hour‘projections of the expectedrtrip generation of the
project. A comparison of the two sets of volumes would indicate: "a)mwhich travel hours are likely to
be the busiest in the future; and b) at which heurs would the influence, or impact, of the proposed
project's trip-making levels likely be the greatest.” From this comparison, potential significant impact
hours—and thus the peak traffic hours to besanalyzed—may be|identified. Should there be multiple
projects in the study area, it is reeommended that.c6mmon peak analysis hours be used. The lead
agency and DOT should be consulted'if there are multiple'projects in the study area.

In some cases, the peak condition to analyze is obvious because the peak hour of the project's trip
generation would coincide with,the existing peak hour. In other cases, the two peak hours may be
very close, and it may be preper to use the existing peak hour and later, during the impact analysis
stage, to superimposeithe peak trip generation of the proposed project onto the peak existing condi-
tion. In yet other cases where the twio peaksare not coincidental (or nearly coincidental), a screening
analysis is needed*to’determine which ef the two peaks (the existing peak or the proposed project's
peak) would reflect the worst.impact/condition, or whether both hours require detailed study.

342.2. Assembly and Collection of Traffic Volumes, Street Network Characteristics, and Speed and Delay Data

USE OF AVAILABLE DATA

Once the peak analysis‘hours have been determined, the next step in the existing traffic condition
analysis is to define the volume of traffic operating within the study area, and to create traffic volume
maps to belused in analyzing roadway and intersection capacities and levels of service. In starting this
task, it may beshelpful to review DOT traffic volume data, particularly available ATR machine counts
insthe“area (perhaps the count data used to determine the peak analysis hours), as well as intersec-
tion turning counts and vehicle classification counts (i.e., a breakdown of the total volume by auto,
taxi, truck, bus, etc.).

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

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

e Available data less than three years old are generally appropfiate for analysis ‘purposes f
there have not been substantive changes in adjacent or nearbyilandsUses or ingtraffic patterns
and operations, that would affect traffic volumes within the'study’area. For example, f a ma-
jor development project has been built within a few blocks ef the site ofithe proposed project
and generates a significant amount of traffic duringsthe‘peak travel hours,new traffic counts
are likely needed. If a nearby street has been‘converted-from twe*way,operation to one-way
operation or has been closed, or if a new highway ramp has been built that affects traffic vo-
lumes or patterns in the study area, new, traffic counts are also likely/needed. In addition,
conditions in the study area at the time thetavailable traffie.counts were conducted need to
be researched. If the available traffic'volumes were collected at a time when traffic patterns
were atypical—for example, at a timeiwhen a nearby*hridge or'viaduct was closed or partially
closed for reconstruction—either new traffic counts are likely needed or the data collected
needs to be adjusted to ‘reflect typical conditionsi(it may be helpful to consult with DOT re-
garding the adjustment.of such“volume data). These examples are not intended to be all-
inclusive, but should indicate that if conditions at/the time of analysis are materially different
from those at thetime available volume data were collected, new counts are likely needed.
Furthermore, newitraffic counts are likely needed if new truck routes, Select Bus Service and
bicycle lanes/ etc. have been added or removed from the network since the collection of this
data.

e To determine whether data older than three years are acceptable for use, the evaluation
should,consider whether the land use or traffic activity picture of the study area has changed
over the time pefiod iniquestion. It is much more likely that older data will not be acceptable
simply because conditions influencing traffic patterns or volumes are more likely to have oc-
curred ovef this longer time frame. Therefore, such older data may be considered in only a
limited number of sections of the City. And, even if accepted, it may be necessary to adjust
these data for growth that occurred over this period.

NEW DATA COLLECTION

If the detisionyis made to collect new traffic volume data, several guidelines are presented below to
help ensure that appropriate, representative traffic data are collected. The traffic data collection task
is oneof the most important steps in the traffic analysis process because it is of paramount impor-
tance that existing conditions be accurately portrayed. It usually takes a week or more to define the
scope of the traffic count program, organize it properly (including setting up the field data sheets),
and plan for any potential contingencies. This is one step of the overall impact analysis process in
which major errors that are not caught in time may cause nearly all subsequent work to be redone.
Field survey crews should be adequately trained prior to conducting the counts, and monitored dur-
ing the counting effort to ensure a high quality data collection effort.
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e Traffic counts should reflect typical conditions at the locations being analyzed. Traffic counts
taken during periods of the year within which traffic volumes or patterns are unusually low or
high do not provide representative traffic data. Time periods in which traffic counts should
not be taken include the weekend before Thanksgiving through mid-January and the last
week of June through mid-September (coinciding with Department of Education (DOE) sum-
mer vacation). For instance, a proposed office project should not have its traffic counts con-
ducted during the summer months when many people tend to take vacation time from work
and when traffic volumes are typically lower than during the remainder of the year. Excep-
tions to this guideline may be considered if the peak trip generation of a proposed project
coincides with one of these periods. For example, a proposed water park, marina, “or
amusement park should have its traffic counts taken during the summer months whehn traffic
patterns are likely to be representative of future background conditiensyor a development in
a recreational area such as Coney Island or the Rockaway’s should be analyzed underésum-
mer conditions. It should be noted that this seasonal analysis precludes the need fon a typi-
cal period analysis.

Although it is possible to adjust field-collected traffieicounts for seasonal variation, it is noted
here that such adjustments are not necessaryif theraffic countsshave,in fact been collected
on typical days within a typical period of the yeanforthat land use. It usually is preferable to
rely on typical day counts rather than on'seasenally-adjusted counts.

e Weekday traffic counts should generally not be taken on aMonfday or Friday, since there is a
tendency for volumes to be different on those days than en more typical weekdays, i.e.,
Tuesdays, Wednesdays, or Thursdays.| Traffic counts should neither be taken on any holiday
where traffic may historically'be lower or higher'than on typical days, nor on the day before
or day after that holiday bécause people tend to,takesan extra day off or leave work early on
those days. National hélidaysisuch as Méemorial Day, Labor Day, Independence Day, etc., are
included on this list, asiare others that are significantly observed in New York, such as Martin
Luther King, Jr. Day and Rosh Hashanah (Jewish New Year). Some judgment should be exer-
cised for holidays that are not consideréd major. Traffic counts also should not be conducted
during periods when extensivegconstruction work or bad weather significantly alters traffic
patterns) unless reasonabléladjustments to the count data may be made.

Traffic counts should not be,collécted during special events, such as street fairs that impact
vehiclepedestrianrand bicycle traffic in the study area. It may be helpful to consult with DOT
to confirm any scheduled upcoming street closures due to special events.

e | Manual traffic countssshould also not be conducted on days when inclement weather influ-
ences people's driving patterns. For example, traffic counts on snow days or on days for
which snow has'been predicted (even if it does not materialize) should be avoided. Rainy day
counts should also be avoided, but if the counts are already under way once it has begun
raining, the volumes collected may be generally considered acceptable since the weather has
prebably not influenced a significant number of people to drive or not to drive. However, if
the/counts are collected for air quality analysis, care should be exercised as speed data col-
lected under wet roadway surface conditions may not be useful since drivers exercise caution
and tend to drive at lower speeds.

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

Before adjusting one day of manual counts to reflect several days of ATR counts, the entire
body of data collected should be reviewed to make sure that therg,was no "event" going on
at the time the counts were taken that would significantly alter the accuracy of thé counts.
Such events could include the malfunctioning of the ATR machine/for,a period ofitime, van-
dalism to the ATR machine, a street opening for utility repairs that would narrew the'humber
of lanes available and therefore limit the volume of traffic that passed through the area, etc.
This need not be a lengthy review providing that the,proper agencies.and/or news services
have been contacted to determine that nothing unusual was plannéd for, the count day or
occurred on that day. It should be noted that ATR €ounts takensduring constrained or con-
gested traffic conditions or on wide roadways carrying more than three lanes may give inac-
curate and misleading results and should'befield verified and/er calibrated.

e Weekend traffic counts should be conducted for more than“assingle day to be considered
reasonably representative of a typical weekend day. However, one weekend day of manual
counts could be sufficient if the ATR/data collection is conducted over a nine-consecutive day
period including two full weekends.»For those types of proposed projects with activities that
extend at generally equaldevels over several hourspand for which a particular peak hour is
not easily discernible, theymanual count ‘period should extend over all hours that could po-
tentially comprise the peak hour for the studyiar€a and/or the proposed project.

e Manual traffic counts taken at study area locations for the purposes of determining the vo-
lume of through apditurning traffic should be conducted over the course of the full peak pe-
riod, fromswhich.the peak hour(is derived. Manual counts should not be counted for a shorter
period of timé and then factoredwpward to reflect the peak hour worth of data. The counts
should generally be taken over a'minimum of two full hours per peak period, overlapping the
projected peak hourwplus at least 30 minutes on each side of the peak (i.e., 7:30 a.m. to 9:30
a.m. for a projetted 8:00 a.m. to 9:00 a.m. peak hour), to ensure capturing any peaking that
could occurgat thetbeginning or end of the peak hour. The additional 30 minutes of data on
either side of'the peak allow confirmation that the peak hour has been covered.

¢ Manual graffic counts taken at study area locations for the purpose of identifying the mix of
vehicles (autos, taxis, buses, trucks, bicycle etc.)—also referred to as "vehicle classification
counts"—may be taken for less than the two hours discussed above because vehicle mixes at
a‘givenflocation are usually not subject to wide fluctuations over the peak hour. Usually, ve-
hicle’classification counts should be conducted for each movement per approach for a mini-
mum of one hour in 15-minute intervals.

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

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

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

PREPARATION OF PEAK HOUR TRAFFIC VOLUME MAPS

Once all of the traffic volume data have been assembled and/or collected, the next step is to 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, the analysis returns to the“initial identification\of the
peak hours to be analyzed, reviews the data collected, and then determines the preciseipeaks to be
analyzed. For traffic, these peak hours are usually identified te'the hearest 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 velumes are plotted
on a map of the study area, including all through and, turning volumes @t each location counted to
present a total picture of traffic volumes throughout the'study area. These traffic volume maps may
then be "balanced" so that volumes at adjacent intérsections are consistent.with one another. For
example, if the northbound through volume on Sixth Avenue at 43rd,Street in Manhattan is 2,000
vph and there are 200 vehicles turning onto Sixth Avenue from westbound 43rd Street, the north-
bound volume on Sixth Avenue at 44th Stfeet'should be exactlyy2,200 vph, provided that there are no
parking garage entrances or other places foryehicles toleave the street network between 43rd and
44th Streets. Midblock activities such as driveways;sparking garages/lots, etc., should be identified
and factored into the traffic volume maps. These activitiesiare known as “sinks” and “sources.”

These balanced traffic volume ‘maps are key inputs for/determining volume-to-capacity (v/c) ratios,
average vehicle delays, and levels of service (LOS)for the study intersections.

STREET GEOMETRY AND PHYSICAL INVENTORY

As part of the averall data assembly/data collection effort, information on the street network is
needed. This provides a description ofywhat the area's traffic network "looks like" and how it is sized
to accommodate traffic flow. It also,becomes an additional set of inputs to the determination of
street capacity and traffic level of service. Data to be collected varies depending on the capacity
analysis methodology used, but)generally includes the following:

e | The lane widths, number of travel lanes, designated truck routes and direction of each street
in the study.area and along the major routes into the study area. For added clarity, the direc-
tion of streets should be presented graphically, while street width information may be pre-
sented ineither graphic, tabular, or text format, whichever is clearer. It is preferable that this
information be presented graphically and should be legible and neatly prepared.

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

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

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

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

TRAVEL TIME AND DELAY RUNS

Travel time and delay runs are generally collected for use in the mobile source air quality analyseés,
and should be collected concurrently with the traffic count program. In particular, the running time
of the traffic, stopped delay at intersections, vehicle classifications, roadway,geometrics, and signal
timing data is required (see Chapter 17, “Air Quality”). These data are collected concurrently*to cor-
relate travel time to traffic volumes and calculated vehicle delays for4air quality analysis purposes.” If
there is no need for travel time data for air quality purposes, there.is likely no need toycollect these
data at all. If air quality analyses require this information, it is important to coordinate traffic and air
quality analysis locations and their data needs (including the length of the corridor.along which travel
time data are needed for the air quality analysis) so. that the,data collection process may be con-
ducted more efficiently.

Travel time and delay runs are generally best collected via the "floating caritechnique,” in which the
survey car seeks to travel at the speed of attypical car in the traffiesstream, passing as many cars as
pass the test vehicle. A driver and data recorder are dispatched in a'car and travel a route (or routes)
through each of the air quality analysis sites,irecording travelitime and delay information for each
approach to each site.

For the purposes of the fieldwork, itis‘advisable to€reate a form noting the points along the route so
that the elapsed time may be fecorded as well as‘the location, extent, and type of delays. By com-
paring the elapsed time it takesito go from point to poeint to the distance between the two points, ac-
tual travel speeds may be quantified. As noted above, the travel time and delay runs should progress
at the same time as the traffic counts, i.e., overthe same time period and number of days. A total of
at least six to nine_runs per link for each analysis hour are generally necessary to replicate typical
conditions. At times, it may be necesSsary to dispatch more than one team to complete the required
number of runs at'thé required numberof air quality analysis sites.

In addition to the floating“caritechnique, other proven and generally accepted technologies, such as
those based on the use‘of electronic toll collection readers and GPS, may also be considered. It is ad-
visable toconsult with thelead‘agency, DOT and DEP before employing such techniques.

342.3. Analysis of Roadway:Capacity and Level of Service

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

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

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

For example, if a Select Bus Service (SBS) is proposed on Second Avenue, and one of the available tras
vel lanes is converted to “Bus Only” lane, then person-delay should be calculated to demonstrate the
project 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_.ealculations. Thisseview ensures that
surface transit operations would be enhanced, or not impacted, by,the proposed project or its im-
provement/mitigation measures.

HIGHWAY CAPACITY MANUAL METHODOLOGY

The Highway Capacity Manual (HCM), developed\byathe Transportation Research Board (TRB), con-
tains procedures for analyzing signalized and unsignalized interséctions and is considered an appro-
priate analysis tool for use in New York City. The HCM is continually. being updated and it is recom-
mended the lead agency contact DOT to ascertain the most“@appropriate approved version of the HCS
for use.

SIGNALIZED INTERSECTIONS

According to the HCM, the capacities of signalized intersections are based on three sets of inputs: 1)
geometric conditions, includingthe number of lanes, thé length of storage bays for turns, the type of
area the analysis locations are situated in (e.g., gentral business district and others), the existence of
parking or bus stop activity‘at the curb, etc.; 2) traffic conditions, including volumes by movement,
vehicle classification, parking maneuvefs, the nature of vehicular platooning in arrivals at the inter-
section, pedéstrianfconflicts, etc.; and, 3):signalization conditions, including signal cycle length, timing
and phasing)and the'existence of’signalactuation capabilities by either vehicles or pedestrians.

Based on all of these andstheninputs, the HCM model then calculates the ratio of the volume on the
streetto the street's capacity (v/c ratios), average vehicle delays, and level of service (LOS), where
LOS is/ defined in térms of'thé average control delay per vehicle for lane groups, intersection ap-
proaches and the intersection as a whole. According to the HCM, the conditions that the driver is
likely to encountér at each LOS for signalized intersections are as follows (the definitions of LOS are
included in the Appendix):

e LOS'A describes traffic operations with very low delay. This occurs when signal progression is
extremely favorable and most vehicles arrive during the green phase. Most vehicles do not
stop at all.

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

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

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

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

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

The procedures to be used in conducting the capacity analyses are contained,and fully describedsin
the HCM and its Highway Capacity Software (HCS). It should be noted thatthe 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 width, 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
permitted only for planning level analysis for which ghe acttahfield surveystcannotibe obtained. It
should also be noted that any changes to the HCS estimatedwadjustment factors may not be accepta-
ble unless supported by verifiable and quantifiable surveys/field observations.

UNSIGNALIZED INTERSECTIONS

Capacity analyses for unsignalized interseétionsyare based_on the use of "gaps" in a major traffic
stream by vehicles crossing through or turning/into that stream.)At unsignalized intersections, "Stop"
or "Yield" signs are used to assign the right-6f-way to one street while controlling movements from
the other street(s). This forces driversienthe controlledystreet (usually the "minor" street approach
to the intersection) to use judgment when selecting,gaps in the major street flow through which they
may enter and turn into the,intersection, or cross entikely through the intersection. The minor street
traffic also has to yield toypedestrians in that approach.

The capacity analysis method used for unsignalized intersections under the HCM generally assumes
that major streetstrafficiis'not affected bys/minor street flows. Left turns from the major street are as-
sumed to bé affected by the opposing,or encoming major street flow. Minor street traffic is obvious-
ly affectéd byall conflicting vehiculamand pedestrian movements.

In amalyzing the ability of traffigitouse gaps in the major street traffic flows, the HCM recognizes that
certain movements are more able to use these gaps than others. Right turns from the minor street
are most‘able to use available gaps, since they need to be concerned only with gaps in one direction
ofimajor street traffichand/or conflicting pedestrians. Left turns from the major street are the next
movement most ableito Use available gaps, followed by through movements and then left turns from
the minor streetsy(which must recognize and negotiate their way through gaps in two directions of
major streetflows, for a two-way street). This is important to understand because it reflects the fre-
guent, capacity'shortages for vehicles seeking to make left turns from a minor street onto a major
street.

The key input data required to analyze unsignalized intersections include geometric factors and vo-
[umes. Geometric factors include the number and use of lanes, channelization, percent grades, curb
radii and approach angles, sight distances, and pedestrian flows. The capacity computations result in
a determination of volume-to-capacity ratio and delays and LOS. The LOS table containing all of the
definitions is included in the Appendix.

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

OTHER ANALYSIS METHODOLOGIES

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

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

¢ Demonstrates consistency with the traffic engineering principles and theorie$,of traffic flow
as described the HCM.

342.4. Overview of Level of Service Determinations
The definitions of the various levels of service and the criteria,for detesmining whether given lane
groups of a study intersection operate at LOS A, B, C,'D,'E onsF are described in'the previous section.
According to generally accepted practice in New-York City, LOS A, B,"and € reflect clearly acceptable
conditions; LOS up to mid-D reflects the existence of delays within,a generally tolerable range; and
LOS above mid-D, E and F indicate levels of congestion.

Once the capacity analyses have been completed, and v/€ ratias, delays and LOS have been prelimi-
narily defined for each lane group, dpproach” and overall intersection, these findings should be re-
viewed and compared to conditions observed in the'field, asswell as to information that is also avail-
able from other sources such as travel,speed and'delay runs. Please note that the existing condition
v/c ratio of a lane group should\not exceed a value ofil.05. It is often possible that the computed v/c
ratios, delays or LOS do'nat aceurately reflect field conditions.

It is possible that congestionroccurring at.an upstream intersection does not allow traffic to proceed
to the next intersection,in a normal manper, To illustrate, if there is construction activity that nar-
rows southbound Fifth Avenue at 45th Street to only two lanes as opposed to its normal five or six
lanes, only ayismall'volume of trafficiean'pass through the 45th Street intersection, which then accele-
rates as it passes through asfull-width Fifth Avenue at 43rd Street. Without observing this in the field
and understanding this(traffic issue, an erroneously low volume could be used at 43rd Street that
would/lead to a determination/that the intersection is operating at a clearly acceptable level of ser-
vice, whien under naorial conditions at 45th Street, the intersection at 43rd Street would not operate
thatywell.

It is also possibleithat the occurrence of double-parking activities or truck loading/unloading activities
may create LOS conditions that are worse than those projected via the capacity analysis methodology
employedy, There are many such potential field conditions that should be understood and considered
during the development of traffic volume maps, conduct of capacity analyses, and determination of
an intersection’s typical LOS. All available information should be weighed before finally determining
level of service and defining which intersections operate in a problematic manner. The lead agency
should consult with DOT with regard to LOS calibration if the v/c ratio for a lane-group is greater than
1.05 under the existing condition.

343. Future No-Action Condition

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

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

For transportation analyses purposes, the following compounded annual bagckground growth rates
are recommended:

Table 16-4
Annual Background Growth Rates
Section of the City 1to5 Yedig ant
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 0.25% 0.125%
Other Queens 0.50% 0.250%
St. George (Staten 0.50% 0.250%
Island)
OtherStaten Island 1.00% 0.500%

It is recommended to useé these factors when determining a suitable growth rate. For example, if a
development is pfoposed in St. George, Staten Island with a base year of 2010 and a build year of
2020, a compounded annual batkground growth rate of 0.5 percent is applied until 2015 and a 0.25
percent compounded anntal growth/rate is used thereafter.

Since traffic growth_is influenced by land use trends, market conditions, modal split changes, auto
ownership rates, andsother factors, these rates may change over time. Further, it should be noted
that the above growthyrates reflect peak travel hour expectations rather than daily figures. In some
areas, daily traffic growth may in fact be significantly greater or less than the rates above, while peak
hour growth is constfained by the presence of traffic capacity bottlenecks during the peak periods. It
should also'be noted that these are recommended rates; other rates may be researched, calculated,
and used ifithere are data to substantiate them (documentation of the assumptions and/or data used
to makeithese calculations are required). For example, the use of a micro-simulation model based on
a future-year subarea trip table from the NYMTC Best Practice Model (BPM) would be acceptable be-
cause’the model itself contains accepted assumptions about population and employment growth
that are consistent with regional efforts to comply with the Clean Air Act.

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

343.2. No-Action Development Project Trip Making

In addition to the compounded annual background growth rate that is applied evenly throughout the
study area (i.e., at all intersections for the traffic analysis), the analysis also accounts for trips to and
from major development projects that are not assumed to be part of an area's general annual
growth. Here, too, the determination of whether a proposed No-Action project should be considered
part of the general background or superimposed on top of the general background growth calls for
considerable judgment. At a minimum, it is advisable to consult with DCR,or MOEC for aull”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'percéentage increase in traffic this
constitutes within the study area. If the calculated percentageis less than the recommended growth
rates enumerated in Table 16-4, it may generally he 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 triprmaking associatedwwith a No-Action project.
The best way is to use the trip projectionsicited in“that project's traffic impact analysis, if such an
analysis exists. If such trip projections are not available, the methodelogies for trip generation, mod-
al split and trip assignment described eaflierin the e.g. may be used. This second means of deter-
mining No-Action trip making entails additional work beyond just using available projections.

If it is necessary to conduct independentstrip making estimates of No-Action projects, the same pro-
cedures cited for the future With-Action analysis may be used. However, if there are numerous No-
Action development projects, the future With-Action trip generation methodologies are followed but
it is possible to use a condensed method of assigning the traffic trips to the street network. However,
consultation with DOT regarding use of the condensed methodology is recommended. The analysis
may determine the.total volume of new vehicle trips expected, compare that volume with the exist-
ing volume at alrepresentative "cordon line" around the study area, determine the percentage in-
crease fromythe new'trips, and thén apply that percentage to all intersections and roadway links to
be analyzed. This process could‘also be used for assigning parking trips.

343.3. Preparation of Future No-Action Volumes and Levels of Service
Balanced traffic volume maps and traffic level of service analyses are prepared to reflect No-Action
conditions, adhering to,the same methodologies outlined in the existing condition analysis. Text and
tables provide affull description of future No-Action conditions and include text and tabular compari-
sons of how conditiohs are expected to change from the existing condition to the future No-Action
condition.

This assessment accounts for any programmed street or highway changes that could affect traffic
flow or levéls of service, such as any mitigation measures that are incorporated in the approvals for a
development project considered in the No-Action condition. As another example, if DOT plans to
progfam the widening of a particular street in the study area by the proposed project's build year,
changes to intersection capacity and the resulting levels of service would be included as part of the
No-Action analysis. Other examples may include street direction changes, signal timing, bicycle lanes,
pedestrian improvements, street closures, and possibly even major changes outside of the study area
(such as a permanent viaduct closure) that would affect travel within the study area. These should
be confirmed with DOT.
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344. FUTURE WITH-ACTION CONDITION

The objective of the analysis is to determine projected future With-Action conditions with the proposed
project in place and fully operational. These future With-Action conditions are then 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 (Travel Demand Factors) and the Level 2 (Project Generated Vehicle Trip Assignment)
Screening Assessments—trip generation, modal split, and trip assignments, discussed in detail in Subsections
311 through 321 of this chapter.

Once these steps have been completed, a capacity and level of service (LOS) analysis; described belgw, is.con=
ducted. This analysis evaluates conditions within the study area with project/generated trips supefimposed
on the future No-Action traffic volumes, as a representation of the projected future With-Actionitraffic vo-
lumes. After the LOS analysis is complete, a determination of significantdimpacts—based ona,comparison of
future With-Action conditions with future No-Action conditions and withithresholds of acceptability—may be
made.

344.1. Preparation of Future With-Action Volumes and Levels of Setvice
Balanced traffic volume maps are prepared forgfuture, With-Action conditions, using the same me-
thodologies outlined previously. It is important that these traffic volume maps be balanced, and that
there are no unexplainable increases or decreases in traffic volume fromone block to the next.

Capacity and level of service (LOS) analysés are then completed as part of the assessment of future
With-Action traffic conditions. The methodologies to be/used are the same as described previously,
with certain special considerations.

Within the traffic analyses, thestraffic,assignment process may, for example, result in significant in-
creases in the percentage of turns at specific interséctions, and may be appropriate to re-compute
relevant capacity analysis'input factors. Should there be a shortage of parking spaces in the area,
some project-generatedrtraffic may need to be@ssumed to re-circulate through the area in search of
available parking.

Also, as part of thé proposed project, changes may be proposed for specific streets that produce
changesgn their capacities, which would’also be checked. For example, should a street closure or
street directionyichange besampart of theé proposed project, the future With-Action traffic should be di-
vertediaccordingly.

The futuré With-Action analysés culminate with the preparation of balanced traffic volume maps and
afull set of capacity and LOS analyses (including v/c ratios and average control delays per vehicle for
each’ lane groupj intersection approach and overall intersection) for traffic conditions. The future
With-Action analysis also includes occupancy findings for parking facilities. Findings are presented in
a clear tabular format that facilitates the subsequent comparison of No-Action and With-Action con-
ditions asipartiof the determination of significant impacts. The LOS comparison tables (for all scena-
ries,and,peak analysis hours) should be included in the traffic and parking section of the report, not in
an appendix.

350. DETAILED TRANSIT ANALYSIS

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