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TRANSPORTATION IMPACT STUDY GUIDELINES

INTRODUCTION
One of the Region of Waterloo’s key strategies is to “provide high quality
infrastructure and asset management to meet current needs and future growth”.
The main objectives of this strategy are to optimize the use of the existing
transportation network and provide adequate infrastructure capacity to
accommodate planned growth. The review and management of development
generated trips is an integral part of these objectives. The Transportation Impact
Study (TIS) guidelines outlined in this document have been established in support
of these objectives.
The TIS is an important tool in the overall development planning process. It
assists developers and public agencies in making land use decisions, and
provides information that identifies the impacts of proposed development on the
existing streets and circulation networks and recommends mitigation measures
for the impacts identified.
RECOMMENDED THRESHOLD FOR STUDY
In general, a TIS will be requested whenever a proposed development will
generate 100 or more new peak direction auto trips to or from the site during the
adjacent roadway's peak hour or the development's peak hour (i.e. 100 new trips
inbound/outbound). In some cases, although a development will generate fewer
trips than the peak hour, peak direction threshold of 100 trips, a study may be
requested due to localized safety or roadway/intersection capacity deficiencies.
A TIS will also be requested when two or more proposed developments will
generate 100 or additional peak direction auto trips to or from the site during the
adjacent roadway’s peak hour.
QUALIFICATIONS TO CONDUCT TRANSPORTATION IMPACT STUDY
Transportation impact studies must be prepared under the supervision of a
qualified, experienced and registered Professional Engineer in the Province of
Ontario with specific training in traffic and transportation engineering and several
years of experience related to preparing traffic studies for existing or proposed
developments.
PROCESS
A schematic of the TIS process is provided in Appendix A.
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Pre-Study Conference Preparation
The consultant/applicant is required to arrange for a pre-study conference with
the Region of Waterloo and other relevant reviewing agencies (e.g. Area
Municipalities, Ministry of Transportation, etc.). In preparation for the pre-study
conference, the consultant/applicant is required to prepare an estimate of the trip
generation, prepare a preliminary growth rate based on review of the historic
traffic counts and Regional Transportation Model, and propose the limits of the
study area based on the anticipated impact of the development.
The consultant must obtain a pre-study conference form (Appendix B) and submit
it with the required information in advance of the pre-study conference meeting.
Pre-Study Conference
The purpose of the pre-study conference is to ensure that the
consultant/applicant is familiar with the TIS process and the relevant policies,
procedures and approvals, and to agree on assumptions, as well as to facilitate
discussions between the consultant/applicant, the Region of Waterloo, and other
relevant reviewing agencies (e.g. Area Municipalities, Ministry of Transportation,
etc.). Discussions may include but are not limited to the:










TIS process, assumptions and reporting requirements
Region of Waterloo policies, procedures and approvals
Requirements of the other relevant reviewing agencies
Characteristics of the proposed development
Scope of the study
 Horizon years
 Study area limits
 Other developments in study area
 Specific concerns to be addressed
 Level of detail
Technical analysis needed
Data requirements and their availability
Public meeting requirements, if applicable. A public meeting might be held for
large size projects (e.g. community plan, plan of subdivision) to allow public
input to the scope and recommendations of the study. All costs associated
with the public meetings (signs, room rental, notification mailing, etc.) shall be
the responsibility of the developer/consultant.

Preliminary Review
The consultant/applicant is responsible for preparing minutes of the pre-study
conference, outlining items agreed to during the pre-study conference, and
distributing them to all appropriate parties for review/approval. The approved
minutes must be included as an appendix in the TIS report.
544990
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Along with the minutes, the consultant must provide existing and background
traffic analyses, trip generation, and trip distribution for review/approval.
Data Collection
The consultant/applicant is responsible for collecting, assembling, analyzing, and
presenting all types of data required for the study.
The assembly of available data should be accompanied by a detailed
investigation of the project site, area streets and the surrounding vicinity. This
process should include recording all relevant characteristics needed for the
analysis (e.g. land use type, intensity, and arrangement of the building, parking
and access) plus observations of existing traffic conditions.
Current data should be collected to supplement the available data as necessary.
Such data should be obtained through surveys consistent with procedures
described in the current edition of the Manual of Traffic Engineering Studies
published by the Institute of Transportation Engineers.
Traffic data may be obtained from the following Regional offices:


Traffic growth rates, trip distribution, and transit data are available from:
Transportation Planning Division
E-mail: transportationplan@region.waterloo.on.ca
Phone: 519-575-4036
Fax: 519-575-4449



Traffic counts, collision data, traffic control signal timing plans, operational
characteristics, capacity analysis input parameters, approved software
program information, are available from
Transportation Division
E-mail: transportation@region.waterloo.on.ca
Phone: 519-575-4558
Fax: 519-575-4453



Collision data for local roads may be obtained from the relevant local
municipality.

Any factors utilized in the transportation impact study that are not in concurrence
with the recognized standards must be agreed upon with Regional Staff prior to
submission of the final report.
Transportation impact Study Report Review
The TIS report must follow the format outlined in the following Report Format and
Contents section of these guidelines. This format will facilitate review, discussion,
and communication. Any variation from this format without prior consultation with
the reviewing agency will result in delays to the processing of the application and
544990
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in some cases the report may be denied and returned for revision.
The report should consist of a main document containing the text and exhibits
including summary tables, supplemented by technical appendices detailing the
analysis.
All elements of the TIS report may not be requested depending on size and
nature of development. This will be determined at the pre-study conference.
The report must be signed, dated and stamped by a professional engineer.
Three paper copies of the TIS report along with one electronic copy of all
computer analyses on CD or DVD must be submitted to the Region of Waterloo
for review. Additional copies, with supporting documentation, must be provided to
the other relevant reviewing agencies as determined at the pre-study conference.
A preliminary review of the submitted TIS will occur after the receipt of the TIS
and if the basic format or content are not to the standard outlined in the guideline,
the study will be sent back to the consultant immediately for correction.
Any revision, supplementary analysis, or change to the original study, must be
documented and a consolidated final version must be submitted to the Region of
Waterloo.
Approval of the TIS does not constitute approval of the development application.
Conditions imposed by other Regional reviewers must also be resolved.
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TRANSPORTATION IMPACT STUDY
REPORT FORMAT & CONTENTS

1. TITLE PAGE
2. EXECUTIVE SUMMARY
Summary of key findings and recommendations of the transportation impact study
should be provided.
3. TABLE OF CONTENTS



List of Exhibits
List of Appendices

4. INTRODUCTION
The introduction should include the identification of the applicant, site location,
municipal address, site plan, the nature of the application (e.g. Official Plan
Amendment, Zoning Amendment, Site Plan Control Application, etc.), study
assumptions, and summary of key issues.
5. CONTEXT
Study Area
The study area must include all local, regional and provincial roads, expressways,
intersections, interchanges, transit services, pedestrian and cycling facilities, etc.
that will be affected by the proposed development. A map showing the study
area should be provided.
In general, the study area and study intersections will be agreed upon during the
pre-study conference. The study area might be revised as a result of the trip
assignment analysis.
Proposed Land Use on Site
Type of land uses proposed and size of individual land use components
expressed in units related to transportation analysis (e.g. floor area, number of
residential units, population, employment, number of parking spaces, etc.) should
be identified with special attention being paid to gross versus net definitions.
-5–
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Identify any phasing schemes, along with their associated land use statistics.
Expected dates of completion and full occupancy of the ultimate development
and of any interim phases, should be mentioned, if known.
Other Developments within Study Area
Identify other developments under construction, approved, or in the approval
process within the study area, along with the type and size of development.
Map(s) and Text
Map(s) and text to show the existing transportation system in the study area
should be provided; the following information must be included:












existing roads, jurisdiction, number and widths of lanes, posted speeds;
existing signalized intersections, lane configuration, restrictions on
movements;
other traffic controls, restrictions on movements;
heavy vehicle (i.e. truck) restrictions;
existing transit routes and service frequencies;
existing transit stops and stations;
existing cycling lanes/routes and facilities
existing sidewalks and crosswalks
other features of interest;
anticipated nearby development; and
if appropriate, on-street parking spaces, operation restrictions in the vicinity of
the development site and those that would affect the operation of intersections
subject to the analysis.

Transportation Network Improvements
Identify the nature and timing of planned transportation system improvements in
the approved Regional, Provincial, and Area Municipal capital programs that are
within the study area, and may affect transportation to/from the proposed
development.
Transit, Cycling, and Walking Consideration
The existing and planned transit service, cycling and pedestrian facilities in the
study area must be identified and the potential impact and possible changes in
modal split should be evaluated.

-6–
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6. TRAVEL DEMAND
Horizon Year
The horizon year will be agreed upon during the pre-study conference. In
general, the horizon years will be established based on the development size and
the date of full occupancy per the following:




< 500 peak hour peak direction trips = 5 years from the date of TIS
submission;
500-1000 peak hour peak direction trips = 5 years after full occupancy; and
>1000 peak hour peak direction trips = 5 years after full occupancy or
Transportation Plan Horizon for large-scale projects.

Horizon years should also be identified for any interim phases of development.
For the purpose of a roundabout initial screening and an Intersection Control
Study, a 10-year horizon is required for the functional design of each alternative
traffic control.
Time Periods of Analysis
In general, the weekday morning and afternoon peak hours should be evaluated.
The peak hours should be identified based on the "worst-case" combination of
site-generated trips plus background traffic/transit volumes across the study area.
Other peak hours, such as Saturdays should be examined if they would result in a
"worst-case" situation.
Examination of the seasonal variation in trip generation may be required for
particular development applications.
Existing Traffic Conditions
The study should include map(s) to show existing traffic/transit volumes, turning
movements for roadways and intersections, heavy truck movements, pedestrian
and cyclist volumes in the study area. The traffic data for all modes must be
based on the most recent traffic/transit counts available. The consultant should
undertake additional traffic counts, where existing count data is more than two
years old or where existing data appears to be inconsistent.
Transit counts should be based on the peak points of the routes involved.
Particular care should be taken in conducting/reviewing traffic counts in
congested situations to identify/account for distortions caused by capacity
constraints.

-7–
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Background Traffic and Transit Growth
Existing traffic/transit volumes should be factored to account for growth between
the dates of the counts used and the horizon year(s).
The consultant should conduct historical traffic count analysis and may need to
review or use the Regional Traffic Forecasting Model to determine the appropriate
growth factors.
The growth forecasting technique to be used for the TIS will be agreed upon with
Regional Transportation Planning staff prior to submission of the report. This
component of background traffic growth will be deemed to represent travel
increases resulting from general growth outside the study area.
Other development projects included as part of the context for the TIS should be
specifically accounted for.
Site-Generated Traffic and Transit Volumes
Trip generation, trip distribution, assignment and modal split assumptions must be
in accordance with standard/accepted parameters and techniques or based on
surveys or other local knowledge. Sources should be clearly documented and
any assumptions that may be considered less-than-conservative should be
rigorously justified. Any "soft" parameters where there is significant uncertainty or
a range of possible values should be subjected to sensitivity analysis unless a
demonstrated "worst-case" situation is assumed.
Assumed travel demand parameters for trip generation, distribution, modal split,
etc. must be clearly summarized. Sample table formats for trip generation and
trip distribution are attached as Appendices C and D. The trip distribution table
should be accompanied by a trip distribution map.
Methods, sources and assumptions used for adjusting trip generation for site
interaction rates for large commercial developments should be described in the
report. Any significant differences between sums of single-use rates and
proposed mixed-use estimates must be justified in the study report.
Only limited data are available to adjust the trip generation rates for pass-by trips.
The information on pass-by trips included in the Institute of Transportation
Engineers, Trip Generation Handbook should be reviewed. If pass-by trips are a
major consideration for the land use in question, studies and interviews at similar
land uses may be requested. The pass-by trips should not be discounted from
the total generated trips. They can be subtracted from the through traffic on the
adjacent roads, but need to be assigned to the specific accesses.

-8–
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Estimation of Adjustments to Transportation Demand Management
Initiatives
A Transportation Demand Management (TDM) Plan should be prepared to influence
how, when, where, and why trips will be made to and from the site. To reduce single
occupant vehicle use, the plan should include a description of the initiatives proposed
and any consequent measures required to enhance opportunities for active and
sustainable transportation use and improve auto occupancy rates.
To demonstrate that the proposed development is transit-supportive, an acceptable
TDM Plan for new non-residential and mixed-use developments in the Urban Growth
Centres, Major Transit Station Areas and Reurbanization Corridors of Cambridge,
Kitchener and Waterloo will include a completed TDM Checklist (see Appendix H). The
TDM Checklist applies to all Official Plan Amendments and Zoning By-law Amendments
in these areas, and to Site Plan applications within these areas where the site is
adjacent to a Regional Road. Consistent with ROP policy 3.C.3, the Region may
consider reductions in the level of road improvements that would otherwise be required
if the development achieves 24 points or higher on the TDM Checklist and the applicant
agrees to implement, and can appropriately secure, the transportation strategies
identified in the TDM Checklist. Implementation and assessment of the TDM Checklist
is conducted on a case by case basis in consultation with the Area Municipalities.
The supplementary Parking Management Worksheet is a voluntary component of the
TDM Checklist that uses TDM strategies and transit-related factors to calculate
potential parking reductions, subject to approval by the Area Municipality (see Appendix
I). Parking and parking requirements are an Area Municipal responsibility and
applicants interested in using the Parking Management Worksheet are expected to
consult the appropriate Area Municipal planning authority to determine whether the
Worksheet applies to their application. Any proposed parking number below the
minimum requirement established in a Zoning By-law would necessitate the approval of
the Area Municipality (which may include a minor variance or zoning by-law
amendment) before the reduced rate could be used to calculate lower trip generation
rates in the TIS. Such local municipal approval could be subject to conditions such as
requirements for applicants to enter into agreements to ensure proposed parking
management strategies are implemented. The Area Municipalities are encouraged to
provide reduced parking requirements, where appropriate, for developments where the
applicant agrees to incorporate TDM strategies as part of the proposed development.
The TDM Checklist rates developments on how transit-oriented and TDM-supportive
they are. Points are assigned based on the level of transit service available within
walking distance of the site, whether cycling and pedestrian amenities are intended
(e.g. showers, change and locker facilities, bike parking), and whether parking rates
and parking facilities support walking and transit use.
The TDM Checklist includes several elements to help the TIS achieve a TDMsupportive designation, such as locating the building façade adjacent to the road rightof-way, or by providing:
-9–
544990

TRANSPORTATION IMPACT STUDY GUIDELINES









Preferential carpool spaces
Bike parking
Car sharing spaces
Mixed uses with retail, commercial and food services
Structured, higher-density parking
Reduced parking rates
Shower and change room facilities for active commuters

The TDM Checklist encourages trip reduction incentives such as subsidized transit
passes, emergency ride home services, and online carpool matching. Features and
incentives can be customized based on the context of the site.
The effects of the proposed TDM Plan should be identified and evaluated. These
measures may reduce trip generation, reduce the proportion of trips in the peak hour,
and increase the modal share of trips by walking, cycling, and transit, and/or increase
auto occupancy. The effects should be calculated as adjustments to the basic travel
demand estimates.
The report should identify steps to be taken with respect to the proposed development
or redevelopment to support walking, cycling, carpooling, telecommuting, and the use of
transit.
Specific consideration should be given to the proposed developments adjacent to Rapid
Transit stations. The impacts of the Rapid Transit on the proposed development should
be identified and evaluated.
Map(s) to Summarize
Maps summarizing the following should be included for each time analysis period:









existing traffic volumes including pedestrians and cyclists, and transit volumes
and the date of the traffic counts;
future background volumes (i.e. existing traffic volumes plus background
growth);
site trip distribution.
any major transportation improvements, committed or planned, within the
interim development phases or study horizon that may significantly affect the
travel demand pattern associated with the development proposal should be
considered. Scenarios with and without such improvements should be
summarized as appropriate;
site generated volumes;
changes to traffic and transit volumes that are anticipated to result from TDM
measures; and
future total volumes (i.e. background plus site generated volumes) for each
interim development phase and horizon year, and scenario.
- 10 –
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7. EVALUATION OF IMPACTS
Impacts on streets and transit facilities will be evaluated for each time analysis
period, taking into consideration the horizon year(s) for full development and
interim phases. The evaluation will be undertaken for:






existing conditions;
existing plus background growth (i.e. future background traffic conditions);
existing plus background growth plus site-generated travel (i.e. future total
traffic conditions);
scenarios with and without relevant major transportation system
improvements as identified in the pre-study conference; and
scenarios with different driveway/access locations if queuing or traffic
operations become an issue.

Traffic Impact Analysis
All intersection capacity analyses must use electronic software and input
parameters approved by the Region of Waterloo, which reflect the current
practice. Refer to the Region of Waterloo document Transportation Impact
Studies, Requirements for Capacity Analysis, Roundabouts, and Turn Lanes.











All signalized and major unsignalized intersections defined as critical
intersections or that have critical movements in the study area must be
evaluated;
Any street segment deemed sensitive to traffic including pedestrians and
cyclists such as weaving sections, ramps, internal site roadways, parking
facility access points and reservoirs for vehicles queuing off site and on site
must be evaluated;
Operational analysis for signalized and unsignalized intersections must be
conducted using software approved by the Region of Waterloo and
supplemented if necessary by field studies of gap availability, possible queue,
spillback, etc.;
All assumptions concerning lane configuration/use, pedestrian activity,
cycling activity, cycle length, phasing and signal timings, should be clearly
documented. Existing signal timings should be used to analyze existing
conditions. The consultant should confirm that any such assumptions, where
applicable, conform with the standards/practice of the Region of Waterloo;
Future pedestrian activity associated with the development and related
implications for signal warrant calculations and signal timing requirements to
provide adequate pedestrian road-crossing links should be evaluated and
documented. Pedestrian connections to transit services are of particular
interest;
Mid-block traffic volume including pedestrians and cyclists should be
documented and summarized in the body of the report. Pedestrian
crosswalks and curb ramps should be evaluated taking into consideration the
- 11 –
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sight distance, existing on-road parking, the posted speed, and pedestrian
demands;
Traffic volumes, turning movement volumes, level of service, delay, queue,
and volume/capacity ratios, must be documented in a clearly understandable
table in an appendix for all signalized intersections (overall volume/capacity
ratio) and for each individual traffic movement. A sample table format is
attached as Appendix E;
The criteria for identifying “critical” intersections are:
 overall Level of Service E or F (i.e. average control delay per vehicle
greater than 55 seconds) for signalized intersections; and
 overall Level of Service E or F (i.e. average control delay per vehicle
greater than 35 seconds) for unsignalized intersections.
The criteria for identifying “critical” movements are:
 the average control delay for individual movements is greater that 55
seconds;
 estimated 95th percentile queue length for an exclusive movement
exceeds the available storage space;
 estimated 95th percentile queue length for an individual movement will
block an existing access;
 exclusive turning lanes are inaccessible because of queue lengths in
adjacent through lanes; and
 poor quality of service for non-auto modes (as per the assessment in 7.3
section).

Operational analysis for all "critical" intersections/individual movements in those
peak hours that meet the criteria noted above, must be summarized in a table in
the body of the report. This table should include traffic volumes, volume/capacity
ratios, levels of service, delay, and back of queue for the existing conditions,
future background conditions, and future total conditions for scenarios with and
without relevant major transportation system improvements.






All queuing analysis of existing and future traffic volumes should be
presented in a clear format where available storage and required storage for
all movements are clearly recognized. A sample figure format is attached as
Appendix F.
All level of service analysis of existing traffic volumes/movements at major
signalized intersections where delays will exceed 55 seconds may need to be
supplemented by field evaluation of average delays and queue lengths.
Evaluation of future scenarios should be supplemented by estimates of these
parameters as available from the capacity analysis technique utilized;
All intersections/individual movements identified above as "critical" should
be discussed in terms of contribution of the development proposal to the
situation, possible remedial measures, a recommended solution, and the
effectiveness of the solution towards resolving the situation. In general, the
objective should be to ensure that no new “critical” movement is created by
the development and that “critical” movements that exist are not worsened by
- 12 –
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addition of site-generated traffic;
All exclusive turning lanes used by site-generated traffic must be examined
to ensure adequate queue storage space. Adequate storage lengths will be
designed for 95th percentile back of queue;
Left turn lane warrant analysis for unsignalized intersections should be
conducted using the MTO Geometric Design Guidelines. Based on level of
service and operating conditions at unsignalized intersections, right turn
lanes should be considered;
All proposed adjustments to signal phasing, signal timing and new signals
should be evaluated in terms of pedestrian crossing time, effect on queue
lengths and adequacy of existing storage, and effects on existing signal coordination;
Supplementary analysis of traffic signal system/network operations may be
required to assess impacts on traffic signal co-ordination;
The justification of proposed traffic control signals should be evaluated
according to the current signal warrant practice of the Region of Waterloo;
Other alternatives to the proposed traffic control modes, including traffic
signals should be considered where possible; a roundabout must be
considered as an alternative means of traffic control whenever new traffic
signals are proposed or whenever road improvements (e.g. additional
dedicated turning lanes or additional through lanes) are being considered to
address a safety or a capacity deficiency;
For the purpose of these guidelines, an Intersection Control Study is a study
that determines the feasibility of implementing a roundabout at particular
locations by comparing the roundabout to other forms of traffic control such as
traffic signals.
The roundabout option must be investigated based on various factors
including capacity, safety performance, and site conditions.

Roundabout Feasibility
Prior to the undertaking of a detailed Intersection Control Study to determine
the feasibility of a roundabout, an Initial Screening must be done. The Initial
Screening shall involve the following:







determine the scope of intersection improvements to implement the traffic
signals and other turning lanes and scope of work to implement a roundabout;
complete a Traffic Flow Sheet and preliminary lane configuration for the
proposed roundabout ;
develop a 10 year AADT forecast for use in collision cost estimates (this
should be 10 years following the proposed construction/installation date);
develop a preliminary cost estimate to implement each of the traffic control
alternatives (roundabouts and signals);
develop a 20-year collision cost for each of the alternatives, adjusted to
Present Value; and
compare the sum of collision costs and implementation costs for each
- 13 –
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alternative.
The Initial Screening tool and Traffic Flow Sheet forms can be obtained from
the Region of Waterloo.
Should the total life cycle cost for the roundabout be significantly more than the
total cost of the signals, the roundabout may not be favoured unless other issues
warrant additional consideration of a roundabout; otherwise, a more detailed
Intersection Control Study will be required to determine the feasibility of a
roundabout.
A detailed Intersection Control Study will involve the following:





functional design of both the roundabout and other alternative road
improvement such as a signalized intersection
preliminary cost estimate of each alternative including:
 property acquisition
 utility relocations
 construction
 engineering
 contingency
a comparative evaluation of each alternative using the following criteria
 safety for all users
 traffic operations
 property impacts
 fuel consumption and emissions
 pedestrian and cyclist issues
 persons with disabilities
 compatibility with area land use, accesses and corridor traffic signal
timings
 aesthetic value
 20-year life cycle costs

A functional design of the proposed roundabout and alternative road improvement
indicating dimensions, required pedestrian and cyclist facilities and other
significant characteristics, should be included in an Intersection Control Study
report.
All methodologies and assumptions should be documented as to source and their
use should be justified.
The functional design of the roundabout should:



be adequately sized to provide the required capacity to accommodate the 10year traffic volume;
be adequately sized to accommodate the appropriate design vehicle;
- 14 –
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include adequate deflection to achieve the required speed reduction;
consider nearby accesses, property and utility impacts; and
include necessary facilities for transit, cyclists and pedestrians.

Please refer to Appendix G for parameters and assumptions to be used for the
Intersection Control Study.
The horizon year to be used for any Intersection Control Study is to be 10 years
from the date of the traffic impact study; however, a sensitivity analysis is also
required to determine when the proposed design based on the 10-year horizon
starts to operate at a poor level of service (i.e. Level of Service E or worse).
Intersection Control Studies must be prepared under the supervision of a
qualified, experienced and registered Professional Engineer in the Province of
Ontario with specific training in traffic and transportation engineering and several
years of experience related to roundabout feasibility and design.
Non-Auto Modes, Transit, Pedestrians, Bicycles
The study should analyze and evaluate the roadway’s performance with regard to
accommodating transit, pedestrians, and cyclists in the study area using the
Highway Capacity Manual and any other generally acceptable guidelines.
The assessment considerations for transit include but are not limited to:






frequency and hours of service
presence of bus stops
reliability of service
passenger loads
travel time

The assessment considerations for pedestrians may include but are not limited to:







presence, connectivity, and width of sidewalks
barriers and buffers from traffic
crossing opportunities at signalized and unsignalized intersections
delay at intersections
number of driveways and traffic volumes at the driveways
presence of illumination

The assessment considerations for bicycles may include but are not limited to:






presence of a dedicated facility
network connectivity
number and width of travel lanes adjacent to the route
volume and speed of traffic
percentage of trucks and buses encountered
- 15 –
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pavement condition
presence of parking /showers/change rooms in the study area

The recommended measures to improve walking, cycling, and transit environment
in the study area must comply with Region of Waterloo policies and practices
including the most recent Bus Stop Zones guidelines.
Safety Analysis
The study should include a safety impact analysis to identify the effects of the
development on the collision risk of the site and the adjacent road system. The
study should recommend countermeasures where warranted and modifications to
the site plan and the road system to enhance the level of safety for motorists,
cyclists and pedestrians.
Designs and recommendations should comply with the Ministry of Transportation
of Ontario (MTO) Geometric Design Standards for Ontario Highways, the Ontario
Traffic Manuals, and the Transportation Association of Canada Geometric Design
Guide for Canadian Roads, as well as Region of Waterloo policies and practices.
The safety impact analysis should include but is not limited to:




A road safety review of existing conditions including any remedial measures to
address unusual collision patterns that are identified;
An estimate of the impacts that the development will have on collision
patterns; and
In particular, any new access should be designed to restrict the inbound and
outbound left turns if they conflict with an expected queue on the main road.

8. SITE ACCESS AND CIRCULATION
The access points should be located on minor roads where possible. The
number and location of access points should be reviewed to ensure that only the
minimum number necessary are provided to serve the development adequately
without negatively affecting the flow of traffic along the road network abutting the
development; justification for more than one access should be based on traffic
capacity and safety and not design preference.




All site access points on Regional roads should be evaluated in terms of
capacity, safety and adequacy of queue storage. The evaluation should be
similar in scope to that for signalized/unsignalized intersections described
previously;
Proposed access points should be evaluated with respect to possible mutual
interference with other access points, including those of other sites, on-street
weaving problems, need for acceleration/deceleration lanes, and safety for all
modes of transportation, etc.;
- 16 –
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On site parking/circulation systems should be evaluated to demonstrate a high
safety factor with respect to the possibility of queues backing on Regional
roads, the need for vehicles to reverse onto Regional roads, etc.;
Sight distance should be evaluated to ensure safe conditions in accordance
with Transportation Association of Canada-Geometric Design Guide for
Canadian Roads;
Proposed truck/courier loading facilities and access to these facilities should
be evaluated to ensure that they are adequately sized, designed, and provided
with suitable access so that they will not adversely affect traffic and transit
operations on Regional roads;
Any required turning restrictions or other restrictions should be identified;
All accesses should be designed with sufficient on-site queuing storage in
accordance with the Region of Waterloo Policy and Procedures for Access
onto Regional Roads;
Adequate access for emergency vehicles should be provided; and
Adequate access for garbage/recycling services and delivery/moving should
be provided.

9. REMEDIAL MEASURES










All transportation system improvements identified as necessary or desirable to
serve the proposed development or to accommodate the background traffic
should be listed and the timing of their implementation should be identified;
All street improvements should be shown on a functional sketch indicating
dimensions, required pavement widening, required right-of-way widening,
traffic control and other significant characteristics including the location of all
driveways/intersections/points of access opposite the property being
developed. In some cases a detailed design and cost estimates may be
required;
When improvements to an intersection are proposed, the design plans should
show all legs of the intersection so that turning paths and lane continuity can
be reviewed;
All "critical" traffic movements or other traffic (including pedestrians and
cyclists) /transit impacts that cannot be successfully mitigated should be
identified;
A table should be prepared, similar to that shown in Appendix E, to show the
volume/capacity ratios, levels of service, delays, and back of queue of
intersections/individual movements as affected by the recommended remedial
measures;
Once the traffic analysis has been accepted, approval of the Transportation
Impact Study will be granted conditional upon the feasibility of the
recommended plan;
A sufficient amount of design should be undertaken to ensure all
recommended improvements could be physically constructed. In some cases
where new roads or road widening are recommended a public meeting may
- 17 –
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be required; and
Cost estimates must be provided for all recommended improvements.
The approved transportation impact study is valid for one year from the
original submission date. If a transportation impact study is older than one
year, it will be reviewed by Region of Waterloo staff and based on the review,
the consultant/developer may be required to provide an update.

10. CONCLUSIONS AND RECOMMENDATIONS



Summary of key study conclusions with respect to the transportation and
safety impact of the proposed development; and
Summary of recommended improvements and unresolved problems/issues.

11. APPENDICES









Approved minutes of the pre-study conference;
A list of the traffic counts, collision data, and traffic signal timings that were
used in the study, including the dates and sources of the counts/data;
Calculations for intersection and roundabout capacity analyses, using software
approved by the Region of Waterloo including all input parameters and full
printouts detailing the traffic volumes, turning movement volumes, level of
service, volume/capacity ratios, delays, and queues;
Calculations for any auxiliary lane warrants;
Calculations for any traffic control warrants;
Calculations for any roundabout Initial Screening; and
Calculations for any Intersection Control Study.
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Appendices
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Transportation Impact Study – Process
Review Application to Determine Need for TIS – ROW and other reviewing agencies
Determine the need for Transportation Impact Study and notify applicant.

Pre-Study Conference Preparation - Applicant
- Schedule pre-study conference
- Obtain the Pre-Study Conference Form
- Prepare estimate of trip generation and trip distribution
- Gather historical traffic counts, prepare preliminary growth rate based on both historical data & Regional
Transportation Model
- Propose study area based on anticipated impact
- Submit the Pre-Study Conference form with the required information
Pre-Study Conference - Applicant, ROW and other reviewing agencies
- Review process, policies, procedures, and approvals
- Discuss characteristics of proposed development and define scope for TIS
- Discuss public meeting requirement, if applicable
Preliminary Review - ROW and other reviewing
agencies
- Review/approve minutes of pre-study conference
-Review/approve preliminary analysis

Preliminary Review - Applicant
- Prepare/update minutes of pre-study conference
- Submit/resubmit preliminary analysis to Region of
Waterloo

Data Collection - Applicant
- Collect and assemble required data and conduct required surveys
- Prepare trip generation and trip distribution
Report - Applicant
- Prepare analysis of future background and future total conditions
- Prepare analyses of scenarios with and without system improvements
- Prepare scenarios with remedial measures
- Prepare roundabout feasibility analysis
- Prepare non-auto mode assessment
- Prepare safety analysis
- Prepare site access and circulation analysis

Report Review - Applicant
- Submit three paper copies of
report, and one electronic copy of all
computer analyses on CD or DVD to
the Region of Waterloo
- Submit required copies to other
reviewing agencies
- Document all revisions,
supplemental analyses
- Submit consolidated final report

Preliminary Report Review
- A preliminary review of TIS after receipt to ensure basic format and
contents follows the standard outlined in the guidelines.
- Non-conforming reports will be returned immediately for correction.

Formal Report Review – ROW and other reviewing agencies
- Review final report and prepare comments
- Approve when TIS satisfies the requirements of the Region of
Waterloo (and other reviewing agencies)
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APPENDIX A:
PRE-STUDY CONFERENCE FORM
Item Description
ISSUES
List any issues expected that
1
may impact the content or
recommendations of the subject
Transportation Impact Study.
INTRODUCTION
Nature of application
2
(Attach a drawing)

3

4

TIS process, and relevant
policies, procedures and
approvals

Public Meeting

Details

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

Official Plan Amendment
Zoning Amendment
Site Plan Control Application
Plan of Subdivision
Community Plan
Other
Guidelines for the preparation of Transportation Impact
Studies in Support of Development Applications
Transportation Impact Studies Requirements for Capacity
Analysis, Roundabouts, Turn Lanes
Safety Analysis Checklist
Policy and Procedures for Access onto Regional Roads
Required
Not Required

CONTEXT
Study intersections
5
(Intersections to be analyzed)

6

7

8

o
o
o
Note: the consultant is
o
responsible to identify any
o
further intersections impacted as o
the study progresses.
o
Size and number of phases of
o
development
o
o
o
o
Approved and pending approval o
development applications
o
o
Planned transportation system
o
improvements
o
o

TRAVEL DEMAND
Horizon years
9

o
o
o
o
o

Phase 1:
Phase 2:
Phase 3:
Phase 4:
Phase 5:

5 years from date of TIS
5 years after full occupancy
Transportation Plan horizon for large scale projects
Interim years
Other…
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Item
10

Description
Peak hour determination

11

Background

12

Trip generation

13

Trip reductions
(TDM, internal, pass-by)

14

Trip distribution

15

Trip assignment

Details
o AM weekday peak hour of adjacent roadway
o PM weekday peak hour of adjacent roadway
o Saturday peak of adjacent roadway
o AM weekday peak hour of development
o PM weekday peak hour of development
o Saturday peak of development
o Other…
o Historical traffic/transit counts
o ROW travel demand forecasts
o Approved and pending approval development applications
o Other…
o ITE average rates
o ITE fitted equation
o Rates published elsewhere
o Observed rates for similar areas
o Observed rates for similar developments in the local area
o Other…
o Transportation Demand Management Checklist
o Published Travel Demand Management reductions
o Observed Travel Demand Management reductions
o ITE internal capture reductions for mixed-use
developments
o Observed internal capture reductions for mixed-use
developments
o ITE pass-by reductions
o Observed pass-by reductions for similar developments
o Other…
o ITE trip distribution IN/OUT split
o Regional travel demand
o Population and employment distribution
o Market analysis of catchment area
o Other…
o Local traffic pattern
o Site layout and access design
o Existing turning movements
o Other…

EVALUATION OF IMPACTS
16

Traffic impact analysis
(Use approved software)

o
o
o
o
o
o
o
o
o
o
o
o

Unsignalized intersections
left turn warrant analysis
signal warrant analysis
Signalized intersections
LOS, v/c, delay, queuing
ROW saturation flow rates
Existing signal timings for existing conditions
Optimize signal timings for future conditions
Use existing cycle length to respect coordinated corridor
Queuing analysis
Roundabouts
Other…
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Item
17
18

Description
Roundabout feasibility
(Use approved software)
Transit assessment

19

Pedestrian assessment

20

Cycling assessment

21

Safety analysis

22

Site access and circulation

23

Submission format

Details
o Initial screening
o Intersection control study (10 year horizon)
o Frequency and hours of service
o Presence of bus stops
o Reliability of service
o Passenger loads
o Travel time
o Other
o Presence, connectivity, and width of sidewalks
o Barriers and buffers from traffic
o Crossing opportunities at intersections
o Delay at intersections
o Number of driveways and traffic volumes at the driveways
o Presence of illumination
o Future needs (desire lines / policy / accessibility / demand)
o Other
o Presence of a dedicated facility
o Network connectivity
o Number and width of travel lanes adjacent to the route
o Volume and speed of traffic
o Percentage of trucks and buses encountered
o Pavement condition
o Presence of parking /showers/change rooms
o Future needs (desire lines / policy / demand)
o Other
o Road safety review
o Collision risk analysis
o Access conflict evaluation
o Review sight distances at all new access points
o Internal traffic controls
o Loading facilities and access
o Service/maintenance vehicle access
o Emergency vehicle access
o Three hard copies of main report including appendices
(other than analysis results/output e.g. Synchro reports)
o Minimum one original hard copy must be sealed by a
professional engineer
o Electronic copy of complete report and all appendices
o Electronic copy of operational analysis files (e.g. Synchro,
Arcady
o Electronic copy of all signal warrant calculation files
o Other
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APPENDIX B:
FORMAT FOR TRIP GENERATION TABLES
Land Use

ITE Code

Size

AM Peak Hour
Rate/Equation

PM Peak Hour
In
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Out

Total

Rate/Equation

In

Out

Total

APPENDIX C:
FORMAT FOR TRIP DISTRIBUTION TABLES
Origin / Destination

Percent Distribution
AM Peak Hour

To / From the North:
Via

Via Street A

Via

Via Street B

Via

Via Street C

In

Out

etc…

To / From the South:
Via

Via Street A

Via

Via Street B

Via

Via Street C

etc…

To / From the East:
Via

Via Street A

Via

Via Street B

Via

Via Street C

etc…

To / From West:
Via

Via Street A

Via

Via Street B

Via

Via Street C

etc…
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PM Peak Hour
In

Out

APPENDIX D:
TABULAR FORMAT FOR ANALYSIS AND IMPACT SUMMARIES

AM Peak Hour

St. A @ St. B

St. C @ St. D

PM Peak Hour

St. A @ St. B

St. C @ St. D

Los
Del
v/c
Q

Los
Del
v/c
Q

Los
Del
v/c
Q

Los
Del
v/c
Q

Required
Existing
Available

Required
Existing
Available

Required
Existing
Available

Required
Existing
Available
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SB-APPROACH

SB-RIGHT

SB-THROUGH

SB-LEFT

NB-APPROACH

NB-RIGHT

NB-THROUGH

NB-LEFT

WB-APPROACH

WB-RIGHT

WB-THOUGH

WB-LEFT

EB-APPROACH

EB-RIGHT

EB-THOUGH

EB-LEFT

OVERALL

MOE

Control Type

Intersection

Analysis Period

Direction/Movement/Approach

APPENDIX E:
QUEUING ANALYSIS FORMAT
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APPENDIX F:
ROUNDABOUT / INITIAL SCREENING AND TRAFFIC CONTROL STUDY
CRITERIA

Horizon
Year
Capacity
Analysis
Cost
Assumptions

Present
Value
Calculations
RODEL
Confidence
Level
ARCADY
Parameters
Collision
Rates
Design
Vehicle

10 years with sensitivity analysis of when 10 year design will start to perform at
an LOS E or worse
Use Region of Waterloo approved software
o

Cost of traffic signals to include all road widening to provide required turning
lanes and in the case of a project identified for widening in the Region’s 10
Year Capital Program cost of the ultimate widening is to be included.
o For illumination, the cost of the implementation, operation, and maintenance
of both traffic signals and roundabout should be calculated as per current
Region of Waterloo practice. A check list is available.
o For the operation of traffic signals use the most recent estimation. Check
the list available from the Region of Waterloo
o For traffic signals, assume full equipment replacement after15 years
Use the most recent calculated value of the discount rate, and the injury collision
cost as per current Region of Waterloo estimation. The Region of Waterloo will
provide a list for the most recent values.
See Region of Waterloo Transportation Impact Studies (TIS) Requirements for
Capacity Analysis, Roundabouts, Signal Warrants
See Region of Waterloo Transportation Impact Studies (TIS) Requirements for
Capacity Analysis, Roundabouts, Signal Warrants
The Region of Waterloo will supply an appropriate methodology to determine
expected collision rates.
WB-20

Please refer to the following link for more information regarding the Intersection Control
Study.
http://regionofwaterloo.ca/en/doingBusiness/guidelines.asp
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APPENDIX G:
TRANSPORTATION DEMAND MANAGEMENT CHECKLIST
Site Address:

Site Context:

Date:

ZBL Parking Requirement:

Applicable Parking Reduction:
The Transportation Demand Management (TDM) Checklist and Parking Management Worksheet are not designed for
residential properties, but can be used to inform mixed-use developments.
TABLE A
Site Access
In creating an environment that supports pedestrian and cycling activity, the public realm must be accessible, safe, and comfortable to
encourage movement on the street and in the surrounding area(s). These facilities and features should encourage walking and cycling.
Points
Features
Yes N/A

A1

2

Development incorporates functional building entrances that are oriented to public space or to locations
where pedestrians and transit users arrive from such as a street, square, park or plaza.

A2

1

A3

3

External to site: Continuous sidewalks (consistent with AODA Accessible Built Environment Standard) are
provided along both sides of all adjacent public streets
AND Internal to site: Pedestrian walkways (consistent with AODA Accessible Built Environment Standard
e.g.1.8m min width) are provided through large parking areas to link the building with the public street
sidewalk system
Non-residential: development provides secure bike storage for 5% of the building occupants. Consistent
with LEED requirements.

A4

4

Shower and change facilities for employees provided on-site consistent with LEED requirements.

A5

2

Provision of active uses at-grade along street frontages (e.g. retail).

Category Max
Total Points Applicable =
Score =
10
10
=
TABLE B
Public Transportation Access
The availability and proximity of convenient public transit service with direct pedestrian linkages to the building will provide viable travel
options for employees, visitors and residents.
Yes N/A
Points
Features
Bus shelters with seating are provided at the transit stop immediately adjacent to the development in
B1
1 consultation with Transportation Planning at the Region of Waterloo
Information regarding public transit routes, schedules and fares are provided in an accessible and visible
B2
1 location on site and in adjacent bus stops

B3a

5

Located within 800m of a Rapid Transit Station

B3b

3

Located within 600 m of a bus service with headways of 15 min or less or is located in a designated mixed
use corridor or node. Note: Points are awarded for either B3a, B3b or B3c only. Please choose
whichever represents the highest order of transit.

B3c

1

Located within 400 m of a bus service with headways of 16 min to 30 min. Note: Points are awarded for
either B3a, B3b or B3c only. Please choose whichever represents the highest order of transit.

Category Max
Total Points Applicable =
Score =
5
5
=
TABLE C
Parking
Vehicle parking facilities can affect the character, travel mode and cost of a development. Reducing parking supply to match expected
demand can a have a positive influence on the selection of alternative travel modes.
Points
Features
Yes N/A
Utilizes reduced parking supply consistent with the voluntary TDM Parking Management Worksheet
(Appendix I). Contact your Area Municipal planning authority to determine whether the Worksheet is
C1
24 applicable to your development. Note: Points are awarded for either C1, C2, or C3 only. Please
choose whichever applies with the highest value.
Includes allowances for shared parking in mixed-use zones. Note: Points are awarded for C1, C2, or C3
C2
24 only. Please choose whichever applies after consulting with the Area Municipal planning authority.

C3

15

Provides no more than the minimum number of parking spaces, as required by applicable Zoning By-Law.
Note: Points are awarded for either C1, C2, or C3 only. Please choose whichever applies.
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C4

10

Implements paid parking on part or all of the site (e.g. parking permits, paid parking zones near main
entrances)

C5

3

Provides priority parking for carpooling/vanpooling participants equivalent to 5% of employee spaces

C6

5

Commercial Uses: Provide car-share spaces equivalent to 2% of building occupants

C7

3

Parking is not located on major street frontage or between a road right of way and the building facade.

C8

5

25% to 50% of parking is located underground or in a structure

C9

10

50% to 75% of parking is located underground or in a structure

C10

15

75% of parking or more is located underground or in a structure

C11

3

Category Max
=
TABLE D

Parking spaces provided off-site on a lot within 300 metres of the lot containing such use.

25

Total Points Applicable =

25

Score =

Trip Reduction Incentives

A formal TDM plan will identify specific initiatives that will be initiated in order to encourage reduced single occupant vehicle travel.
Points

Yes

Features

D1

2

The building owner/occupant will make available a ride matching service for car/vanpooling

D2

2

The building owner/occupant will make available emergency ride home options

D3

5

The building owner/occupant will make available subsidized transit passes for all occupants for a period of
two years

D4

5

The building owner/occupant agrees to charge for parking as an unbundled cost to occupants

D5

2

D6

10

D7

5

D8

14

D9

5

The building owner/occupant will make available car sharing services

D10

2

The development includes mixed uses (i.e. retail, commercial or food services, daycares, or other
complementary uses) on-site or located within 400 metres.

Category Max
=
TABLE E

N/A

The building owner/occupant agrees to provide reduced cost parking for users of car/van pool, bicycle,
moped/motorcycle spaces
The building owner/occupant has prepared a TDM plan to the satisfaction of the Region of Waterloo and
the Area Municipality that targets a 10% reduction in peak hour trips using forecast trip generation with
status quo travel characteristics
The employer has provided flexible working hours, telework or shift work arrangements.
The development agrees to join Travelwise (TMA) that provides the same services outlined under items
D1, D2, D6

25

Total Points Applicable =

25

Score =

Checklist Summary

For each item, a “Yes” answer is equivalent to the points as indicated in the section. N/A sections should be explained in an attachment to
this table. The score for each section is reflected as a percentage and calculated by dividing the points by the “Total Applicable”.
Category
Pedestrian &
Cyclist Orientation
Public Transit
Access
Parking

Minimum
Requirement

Points Scored

10
24

5
25

40

SUB-TOTAL
Trip Reduction
Incentives
OVERALL
TOTAL

TABLE F

Total
Applicable

25

65

Scoring Summary
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Comments

FINAL SCORE
50 - 65
40 -49
30 - 39
24 - 29
0 - 23

RATING

****
***
**
*

TDM-SUPPORTIVE DEVELOPMENT

X

- 31 -

Non-TDM-Supportive Development

APPENDIX I:
Parking management worksheet
Site Address:

Site Context:

Date:

Worksheet No.:

"Urban Growth Centres - (UGC) area classification includes the downtown and RT Station Areas of Kitchener, Waterloo
and Cambridge.
"Intensification Corridor" (IC) classification is applied to sites within 800 metres of the future CTC line
"Other" classification applies to all other sites
Please highlight the cell percentages applicable to your development under the appropriate classification. Please
note that the Parking Management Worksheet and the Transportation Demand Management (TDM) Checklist are not
designed for residential properties, but can be used for mixed-use developments. Local municipalities are the
decision-making bodies with respect to consideration of parking reductions below Zoning By-law requirements.
TABLE A

Pedestrian and Cyclist Orientation

In creating an environment that supports pedestrian and cycling activity, the public realm must be accessible, safe, and
comfortable to encourage movement on the street and in the surrounding area(s). These facilities and features should
encourage walking and cycling.

A1

Features

UGC

IC

Other

Development incorporates functional building entrances that are oriented
to public space or to locations where pedestrians and transit users arrive
from such as a street, square, park or plaza.

1%

1%

1%

0%

0%

1%

2%

2%

1%

A3

Continuous sidewalks (1.5m min. width) are provided along both sides of
all adjacent public streets and pedestrian walkways (1.5m min width) are
provided through large parking areas to link the building with the public
street sidewalk system
Non-Residential: Development provides secure bike storage for 4% of the
building occupants

A4

Shower and change facilities for employees provided on-site consistent
with LEED requirements.

1%

1%

1%

A5

Provision of active uses at-grade along street frontages.

1%
4%

1%
4%

1%
4%

A2

Category Maximum
Available Parking Reduction
TABLE B

Public Transportation Access

The availability and proximity of convenient public transit service with direct pedestrian linkages to the building will provide
viable travel options for employees, visitors and residents.
Features

B1
B2
B3a
B3b

B3c

Bus shelters with seating are provided at the transit stop immediately
adjacent to the development, in consultation with Transportation Planning
at the Region of Waterloo
Information regarding public transit routes, schedules and fares are
provided in an accessible and visible location on site and in adjacent bus
stops
Located in an UGC or within 800 m of a future Rapid Transit Station
Located within 600m a transit route with 15 minute headways (or less) or
is located in a designated mixed use corridor or node. Note: Points are
awarded for either B3a, B3b or B3c only. Please choose whichever
represents the highest order of transit.
Located within 400 metres of a bus service with headways of 15 min to 30
min. Note: Points are awarded for either B3a, B3b or B3c only. Please
choose whichever represents the highest order of transit.

Category Maximum
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UGC

IC

Other

0%

0%

1%

0%

0%

1%

24%

12%

0%

-

5%

3%

-

-

1%

24%

12%

5%

Available Parking Reduction
TABLE C

Parking

Vehicle parking facilities can affect the character, travel mode and cost of a development. Reducing parking supply to match
expected demand can have a positive influence on the selection of alternative travel modes.
Features
UGC
IC
Other
Provides priority parking for carpooling/vanpooling participants equivalent
0%
0%
5%
C1
to 5% of employee spaces
Commercial Uses: Provide car-share spaces equivalent to 2% of building
2%
2%
0%
C2
occupants
Implements paid parking system on all or part of the site (e.g. parking
2%
2%
1%
C3
permits, paid parking zones near main entrances)
Parking is not located on major street frontage.
0%
0%
1%
C4

C5
C6
C7

2%
4%
5%
6%

25% to 50% of parking is located underground or in a structure
50% to 75% of parking is located underground or in a structure
75% of parking or more is located underground or in a structure

Category Maximum
Available Parking Reduction
TABLE D

1%
2%
3%
4%

0%
0%
0%
6%

Trip Reduction Incentives

A formal TDM plan will identify specific initiatives that will be initiated in order to encourage reduced single occupant vehicle
travel.
Features
UGC
IC
Other
The building owner/occupant will provide a ride matching service for
0%
0%
1%
D1
car/vanpooling
The building owner/occupant will provide emergency ride home options
3%
2%
1%
D2
The building owner/occupant will provide subsidized transit passes for all
10% 4%
2%
D3
occupants for a period of two years
The building owner/occupant agrees to charge for parking as an separate
10% 5%
2%
D4
cost to occupants
The building owner/occupant agrees to provide reduced cost for users of
0%
0%
1%
D5
car/van pool, bicycle, moped/motorcycle spaces
The development agrees to join Travelwise (TMA) that provides the same
9%
6%
4%
D6
services outlined under items D1 and D2

23%

Category Maximum
Available Parking Reduction
TABLE E

11%

7%

Parking Reduction Summary

Please indicate the total reduction available based upon Tables A through D above.

Category

Reduction
Achieved

Maximum Achievable
Reduction
UGC
Other
IC

Trip Reduction Incentives

4%
24%
6%
23%

4%
12%
4%
11%

4%
5%
6%
7%

TOTAL

57%

31%

22%

Pedestrian & Cyclist Orientation
Public Transit Access
Parking

TABLE F

TOTAL REDUCTION ACHIEVED
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Comments

0%

