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FOREWORD

A transportation impact study isavaluable source of information for Halifax Regional Municipality
staff and othersreviewing development and redevel opment applications. Not only doessuch astudy
contain an evaluation of the effects of a new development or redevel opment on the transportation
system, but it also suggests any transportation improvements necessary to accommodate travel
generated by the development.

These guidelines outline the steps to produce a comprehensive transportation impact study.
However, depending upon individual circumstances, not all of these requirements will have to be
met. Itisimportant for applicantsfor planning approvalsto contact Halifax Regional Municipality
staff, as early as possible in the preparation of a development or redevelopment application, to
determineif atransportation impact study is necessary and to confirm the required elements of that
study. By doing this and, if required, having a transportation impact study available early in the
process, thereview of thetransportation aspects of the application by Halifax Regional Municipality
staff can proceed with minimum delay.

Theseguidelineshave been devel oped inthe context of experiencewith transportationimpact studies
and with the assistance of other municipalities. Any objectives, policies, or standards referred to
were current at the time of preparation. The guidelines will be reviewed and updated as necessary
to reflect changesin policy and practice.
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1.0 Introduction: Transportation, Development, and M unicipal Plans

1.0.1 Central to the development of aHalifax Regional Municipality position on development and
redevelopment applications is consideration of the extent to which these proposals are
consistent with the objectives and policies of the Municipal Planning Strategies/M unicipal
Development Plans and the Regional Plan. Transportation isone of anumber of policy areas
that must be considered, including those related to the development of a liveable and
sustainable urban area, economic devel opment, environmental health, and social well-being.
Amalgamation of thefour former municipal unitsincluded aservice exchangewhichinvolved
Halifax Regional Municipality becoming the approving authority for transportation aspects of
development in areas of the former County where development activity is concentrated.
Therefore, some of the policies that were applied to development by the Nova Scotia
Department of Transportation and Public Works have been or are being replaced by policies
more appropriate for Halifax Regional Municipality.

1.0.2 Theobjectivein theformer City of Halifax Municipa Development Plan provides guidance
generally how development applications will be reviewed. The objectiveis:

“The provision of a transportation network with special emphasis on public transportation
and pedestrian safety and convenience which minimizesdetrimental effectsonresidential and
business neighbourhoods, and which maximizes accessibility from home to work and to
business and community facilities.”

The various Municipal Planning Strategies and Plans have similar language. The details of
how these principles are applied to development applications will naturally have to vary
depending on the context. Developments in very low density unserviced residential areas
located well away from concentrations of population and activity centreswill requiredifferent
transportation systems than more intense settlements.

From a transportation perspective, Halifax Regional Municipality review of development and
redevelopment applications attempts to strike an appropriate balance between facilitating
devel opment, encouraging walking, cycling and the use of transit and other high-occupancy vehicles,
integrating devel opment with the transportation system, protecting for future transportation system
changes and balancing transportation supply and demand. Inturn, consistency of adevelopment or
redevelopment proposal with Council'stransportation policiesis often weighed against consistency
with other objectives and policies.
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1.0.3 In the context of the objectives and policies of Halifax Regional Municipality and of the
devel opment review process, the purpose of a Transportation Impact Study (TIS) isto provide
information needed by staff and Council in reviewing the transportation aspects of a
development or redevel opment proposal by:

* assessing the transportation impacts of a proposed development or redevel opment;

* identifying physical infrastructure or service changes or other measures which should be
considered to keep transportation demand and supply in balance and maintain safe and
otherwise acceptable operating conditions on roads and at intersections and access
points with the proposed devel opment or redevelopment in place;

* identifying an appropriate travel demand management strategy; and

* evaluating consistency with other transportation objectivesand policies of Halifax Regional
Municipality.

The TISisintended to assist staff and Council in their review of development applications.
It isnot by itself abasisfor approval or non-approval.

1.0.4 It is highly recommended that the proponent and/or their
transportation/planning/ar chitectur al consultantscontact Halifax Regional M unicipality
and Provincial staff as appropriate early in the development planning process,
preferably in the early stages of site plan development and before a T1S has been
initiated. Thisearly contact can yield several benefits:

* transportation issues which might affect the land use or density, site plan, building
placement, etc. can be identified, particularly issues specific to the area which
might not otherwise be recognized;

* theneed for a T1S can be discussed;

* the scope of theissuesto be addressed in the TIS, the level of detail to be applied can
beestablished, and the appr opriateness of study assumptionsand methods can be
confirmed; and

 the need for specialized studies, such asnoiseor air quality, can beidentified.

Early contact with staff and, when required, the preparation of a complete and
competent TISaretwo stepsthat a proponent can taketo maximizetheefficiency of the
review process. Staff can also arrange a meeting(s) with therelevant planning and/or
transportation agencies as appropriate.

It is generally useful to integrate preparation of the TIS with preparation of a
development or redevelopment application, as transportation issues might be best
addressed through proposal modifications and vice versa.
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2.0 General TIS Requirements

In this section, the considerations determining the need for a TIS, as well as the scope and level of
detail of the TIS, are outlined.

2.0.1 These guidelines outline the elements that should generally be included in a TIS to provide
the information required by Council and staff to evaluate the development in the context of
the objectives and policies outlined in Section 1 above. Guidance is aso provided on the
scope of the TIS, issues to be addressed and analytical approaches. Figure 1 summarizesthe
various elements of ageneralized TIS . Each of these elementsis discussed in more detail in
the sections that follow. The section numbersin Figure 1 refer to following sections of this
guide.

Figure 1: Elements of atypical transportation impact study (TIS)

Describe the development/redevelopment proposal and the study area. (Section 3)

Establish a context for the TIS (Section 4):

* horizon year * existing traffic/transit conditions
» time periods for analysis » background traffic/transit conditions

Estimate travel that will be generated by the development / redevelopment proposal (Section 5):

* estimate basic travel demand by mode * estimate demand adjustments resulting from
* apply adjustments as appropriate any proposed Travel Demand Management plan

Evaluate transportation impacts of site-generated traffic/transit demand (Section 6):
* intersection level of service * transit operations

* road operations « implications for pedestrians and cyclists
* transit service levels

Identify changes required to mitigate effects of the proposed development / redevelopment (Section 6):

* identify changes o « identify outstanding issues
« evaluate effectiveness of mitigation » functional plans and feasibility assessment

Address parking and access issues (Section 7):
» suitability of parking and loading provisions » accessibility for al modes

Document and report (Section 8)
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2.0.2 Itisnot possible to provide generic criteria governing the need for aTIS. However, asa
rough guide, a TISwill generally be required if the proposed development or
redevelopment will add more than 100 peak-hour, peak-direction person trips to the
transportation system. Other factors which may indicate the need for aTIS, even if fewer
than 100 peak-hour, peak-direction person trips are projected, include:

» the development or redevel opment proposal incorporates direct vehicular accessto a
major collector or arterial road;

» the vehicular traffic generated by the development would result in volume/capacity ratios
at asignalized intersection becoming critical (ie. greater than 0.85 overall or for a
shared through/turning movement, or greater than 1.0 for an exclusive turning
movement);

» the development or redevel opment proposal isin an areawith significant traffic
congestion and/or a high expected rate of population or employment growth;

» the development or redevel opment proposal requires amendment of the applicable MPS
or transportation plan(s); and,

» the development or redevelopment proposal is not envisaged by local land-use/
transportation plans.

Consultation with Halifax Regional Municipality and Provincial staff will be useful in
determining the need for a TIS and in establishing a suitable scope and level of
detail for the TIS. The checklist attached as Appendix A to these guidelines is
designed to serve as a basis for these discussions.

2.0.3 In some cases, depending upon the location, scale, and type of devel opment proposed, not
all of the TIS elements described in these guidelines may be required.

2.0.4 Provincial staff may require additional information or analyses beyond Halifax Regional
Municipality requirements outlined in these guidelines. Provincial transportation facilities
and services should generally be considered as well as Halifax Regional Municipality
facilities and services.

2.0.5 In some cases, the information indicated for inclusion in the TIS may seem superfluous
since it might normally be assumed that the reviewing agencies would have this
information on hand. However, itsinclusion confirms that the proponent consultant was
aware of al relevant aspects of the transportation context for the analysis, and facilitates
review by compiling al relevant information in one place.

Supplementary information on analytical techniques, travel demand parameters,
design standards, travel demand management strategies and other topics is
available from Halifax Regional Municipality planning and transportation staff.
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3.0 Description of the Development Proposal and the Study Area

In this section, those elements of the TIS that describe the devel opment or redevel opment
proposal and the TIS study area are outlined.

3.1 Description of the Development or Redevelopment Proposal

3.1.1 Identify the application (municipal file number), the type of application (MPS amendment,
zoning by-law amendment, etc.), and the applicant.

3.1.2 Identify the site by municipal address and through a map(s) showing the site in the context
of the surrounding area. Show identifiable landmarks on the map(s) to facilitate site
inspections. A survey plan should normally be included with the application itself.

3.1.3 Compare the application with existing development on-site and with current "as-of -right”
provisions in the MPS and zoning by-law with respect to land use, density and floor space,
parking supply, and other provisions that have transportation implications.

3.1.4 Describe the proposed development in terms of

» floor space of each type of use. Pay particular attention to gross vs. net definitions and
ensure these are defined consistently throughout the T1S and are consistent with other
information including trip generation parameters,

» number of parking spaces, identifying those designated for exclusive use by persons with
handicaps and by high-occupancy vehicles, comparison of proposed parking supply
with minimum and maximum zoning standards and location of parking and access
arrangements and bicycle storage areas,

* number, location and type of loading areas, comparison of proposed arrangements with
zoning standards, and location and operation of loading area access;

* |ocation and design of access points and identification of sight-lines;

* nearby intersections;

* other access points adjacent to or opposite the site;

* on-site circulation for vehicles (including bicycles) and pedestrians;

* pedestrian access routes, nearby transit stop locations, and walking distance to transit
services,

* building sizes and locations;

* expected date of occupancy.
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A preliminary plan or site plan to a suitable scale (not schematic) combined with maps,
drawings, schematics, tables and/or text as appropriate would provide the most useful
information. If the proposed development isto be constructed in phases, describe each
phase and the proposed timing of implementation.

3.1.5 Describe provisions incorporated in the devel opment proposal and site plan for future
transportation system improvements identified in the MPSs or those that would result from
current applications under the Environmental Assessment Act or applications for MPS
amendments.

3.2 Definition and Description of the Study Area

3.2.1 In genera, the study area should extend far enough, within reason, to contain all Halifax
Regional Municipality roads, Provincia highways, interchanges, intersections, transit
services, and transit terminals which will be noticeably affected by the travel generated by
the proposed devel opment: (ie. traffic volumes or transit ridership increased by 5 per cent
or more, volume/capacity ratios for overall intersections or through or shared
through/turning movements increased to 0.85 or above, or volume/capacity ratios for
exclusive turning movements increased to 1.0 or above). Where amore limited TIS is
appropriate (see 2.0.3 above), the extent of the study area could potentially be reduced as
well.

It would be helpful to consult with Halifax Regional Municipality staff in
establishing a suitable study area for the TIS. In general, the size of the study
area will vary with the size and nature of the development or redevelopment
proposal.

3.2.2 Describe the existing transportation system in the study area using a combination of maps
and text as appropriate. The following information is relevant:

* streets, indicating the number of lanes and posted speed, and highways;

* highway interchanges, indicating the available movements;

» signalized intersections, including highway ramp terminals, indicating the lane
configurations, lane widths, and any turning or similar restrictions;

* unsignalized intersections, indicating the lane configuration, lane widths, type of control,
and any turning or similar restrictions,

* key pedestrian and bicycle routes,

» marked pedestrian crosswalks in the vicinity of the development site;
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» on-street parking spaces and parking or stopping restrictions in the vicinity of the
development site, and those which would affect the operation of key intersections
being analyzed;

* heavy vehicle restrictions;

* transit routes serving the proposed development or redevel opment;

* transit terminal entrances, bus-stops or platforms, and bus-bays,

* other transportation facilities or services as appropriate.

Less detailed information may be appropriate for transportation facilities and services that
will not be noticeably affected by the travel generated by the proposed devel opment or
those more distant from the devel opment site.

3.2.3 Identify any potential future transportation changes that are shown in the Municipal
Planning Strategies or that are the subject of MPS amendment applications or applications
under the Environmental Assessment Act, which may benefit or otherwise affect travel
to/from the development. Describe these changes to alevel of detail sufficient only to
assess their implications for travel to/from the development. In each case, identify the
status and anticipated date of implementation.
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4.0 Establishing a Transportation Context for the Analysis

The elements useful in developing a suitable transportation context for the TIS are outlined in
this section. The projected transportation impacts of the proposed development or
redevelopment will later be compared with this summary of baseline conditions.

The objective here is fo create a picture of transportation conditions before the
development or redevelopment is completed and occupied to compare with expected
conditions after occupation.

4.1 Horizon Year and Time Periodsfor Analysis

4.1.1 ldentify the horizon year for the impact analysis. In general thiswill be five years from the
date of the TIS unless an earlier date for occupancy of the development can be supported.
Where development is to be phased, or where future major transportation changes will
affect travel to/from the development, analysis of scenarios for additional horizon year(s)
may be appropriate.

4.1.2 Consider both the morning and afternoon peak hours, these being established on the basis
of the worst-case combination of site-generated trips and non-site-related travel. 1n some
cases, such as Saturday afternoons for retail developments, other peak hours should be
analyzed if they represent aworst-case situation with respect to either site-generated or
non-site-related travel.

Consultation with Halifax Regional Municipality staff may be useful in determining
the appropriate horizon year and time periods for analysis.

4.2 Existing Traffic Conditions

4.2.1 Show on amap or maps existing traffic volumes for streets and intersections in the study
area, including the proportion of large trucks and buses for consideration in the street and
intersection performance analysis.

The most recent traffic counts available should generally be used. 1t may also be possible
to use count or forecast data from other recent TIS reports conducted for development
proposals in the same area. Usually, traffic counts more than two years old should be
updated. Where the available traffic count datais not representative of current conditions
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or appears to be inconsistent, perhaps due to weather, construction activity or other factors,
additional traffic counts may be required.

Where the traffic volumes through an intersection do not appear to reflect actual demand,
for example, where the intersection throughput is constrained by downstream congestion,
performance analyses may indicate low (good) volume/capacity ratios which mask actual
problems. Field observations may be necessary in these situations to determine the
necessary adjustments to performance calculations so that actual conditions are fairly
represented.

4.2.2 Show asummary of pedestrian volumes crossing key intersections.

The objective here is to provide a representative picture of existing traffic
conditions. Traffic count data is generally available from Halifax Regional
Municipality staff.

4.3 Existing Transit Conditions

4.3.1 Provide amap or maps showing existing transit service frequencies and ridership levels for
routes serving the proposed development or redevel opment.

Depending upon circumstances, the most useful evaluation may focus on the peak point of
the route, although evaluation of other points on the route, such asin the vicinity of the
development, may be more useful where the ridership added by the proposed devel opment
would not add to peak point volumes.

The most recent transit counts available should be used. Where the available ridership data
does not appear to be representative of current conditions, additional counts may be
necessary.

As with traffic, a representative picture of existing transit operations is the
objective.
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4.4 Background Changesin Traffic and Transit Conditions

4.4.1 Provide asummary of adjustments to existing traffic and transit volumes to account for
devel opments which were under construction, or constructed but not fully occupied, when
the traffic counts were undertaken, or which have since been abandoned or demolished.

4.4.2 Provide an assessment of cumulative traffic and transit ridership changes associated with
other development proposals in the study area which have been approved or which, in the
judgement of HRM planning staff, will likely be approved before the devel opment
proposal in question.

Consultation with Halifax Regional Municipality staff will be useful in identifying
other development or redevelopment proposals that should be accounted for in the
TIS. In general, the objective should be to attempt to reflect the expected
conditions at the time the development will be completed and occupied.

4.4.3 An assessment of traffic and transit ridership changes resulting from devel opment beyond
the study area and the ongoing growth of travel across the region and through the study
areais needed. In general, observed growth trends or future projections based on area
transportation studies or modelling can be used. In some situations, aternative
assumptions or methods, such as the application of development absorption rates, may be

appropriate.

4.4.4 Where aland-use or transportation plan isin place that establishes a transportation context
for the area, it should be possible to streamline or simplify dealing with such issues as
background traffic and transit ridership changes.
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5.0 Estimation of Travel that will be Generated by the
Development Proposal and Development of a Travel Demand
Management Plan

Those elements of the TIS useful in estimating the travel demand that will be generated by the
proposed development or redevelopment are outlined in this section. The basic travel demand
estimates will, optionally, be modified to account for travel demand management strategies to be
implemented. Adjustments may also be appropriate to account for travel generated by existing
development to be replaced, pass-by trips, and on-site synergies. Where the development or
redevelopment proposal is to be implemented in phases, or where significant future changes to
the transportation system or to overall travel patterns may affect site traffic patterns, additional
travel demand scenarios should be devel oped and eval uated.

5.1 Estimation of Basic Travel Demand

5.1.1 Provide an estimate of travel demand that will be generated by the proposed devel opment
or redevelopment proposal, generally through application of the ‘four-step’ process (trip
generation, trip distribution, modal split, and trip assignment) for the relevant trip types
(work trips, visitor trips, shopping trips, courier/delivery vehicle trips, etc):

5.1.2 Provide asummary of travel demand assumptions and methodologies used in trip
generation, trip distribution, modal split, and trip assignment analyses. These should be
consistent with standard or accepted parameters and techniques or based on surveys or
other local knowledge. Sources should be documented. Departures from standard or
accepted parameters or from survey results should be explained and justified. "Soft"
parameters, where there is uncertainty or arange of possible values, indicate a need for
sengitivity analysis unless a "most reasonable” case can be readily identified.

Consultation with Halifax Regional Municipality staff may be useful when deciding
on appropriate trip generation, trip distribution, modal split, auto occupancy, and
peaking factors.

5.1.3 Available trip generation methodologies include, from most to least preferred:

Local surveys or data, provided that conditions are similar to those for the proposed
development or that differences are accounted for;

"First principles* calculations (eg. converting number of employees into trips through
application of parameters such as vacancy rates, peaking factors, etc.);

Default parameters provided by Halifax Regional Municipality staff;

ITE trip generation rates provided that transferability issues are addressed.
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Where more than one methodology is available, trip generation estimates should be
confirmed across the various methods.

5.1.4 It may be appropriate, depending on the situation, to adjust the calculated trip generation to
account for the following:

* trips generated by land use activities to be replaced by the proposed devel opment.
Unless otherwise accounted for, these trips will normally be subtracted from the trip
generation estimates;

* "on-site synergy"” (eg. internal shopping trips by workers in a combined office/retail
building). Where appropriate, these trips may be subtracted from trip generation
estimates,

* "pass-by" trips (eg. retail trips which actually represent intermediate stops on atrip
already on the transportation system). These trips are generally included in site
access movements but may not be added to volumes already on the road network.

Any adjustments made should be documented and justified, preferably using previous
research or surveys.

5.1.5 Techniques useful in determining the distribution of trips include survey results
(origin-destination surveys, market surveys, comprehensive travel surveys, etc.), the output
from transportation planning models, and gravity model or Fratar techniques.

5.1.6 Typicaly, travel survey results are the most appropriate source for modal split
assumptions. The consideration of modal split objectives may be relevant in some
situations.

5.1.7 Traffic and transit assignments may be accomplished using a transportation planning
model or 'hand' assignment based on knowledge of the transportation system in the area.

5.1.8 Auto occupancy may be estimated using survey results adjusted, where appropriate, to
account for measures such as aridesharing strategy. The consideration of auto occupancy
objectives may be appropriate in some situations.

Halifax Regional Municipality staff will be able to assist in determining if modal split
or auto occupancy objectives should be considered.

5.1.9 Alternative travel demand scenarios may be necessary, differentiating between the "with"
and "without" situations, if any of the following are applicable:
* there are changesin overall population and employment distribution,
* changes to transportation infrastructure and services,
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« other factors that may be expected to significantly alter the volume or the pattern of
travel demand (background or site-generated) or the scope or significance of the
transportation impacts of the proposed devel opment.

In the case of less significant changes, these may be evaluated "at the margin”.
5.1.10 If the development isto be phased, or if it is determined later in the TIS that phasing in

conjunction with changes to transportation capacity will be necessary, additional scenarios
for each phase should be evaluated.

5.2 Estimation of Adjustmentsto Travel Demand Resulting From TDM I nitiatives

Depending upon the type and scale of the development or redevel opment proposal, applicants
may chose to prepare and implement a Travel Demand Management (TDM) Plan to reduce
single-occupant auto use.

Halifax Regional Municipality staff will be able to assist in determining the need for
a TDM plan and in establishing suitable ob jectives and an appropriate scope for the
TDM Plan.

5.2.1 Provide a description of the TDM Plan to be implemented in conjunction with the
proposed development or redevelopment. The TDM Plan should include a description of
the TDM initiatives proposed and any complementary measures required to provide or
enhance alternatives to the single-occupant auto.

5.2.2 Evauate the effects of the proposed TDM Plan. These measures may act to reduce trip
generation, reduce the proportion of tripsin the peak hour, reduce auto modal share, and/or
increase auto occupancy. The effects should be calculated as adjustments to the basic
travel demand estimates discussed in 5.1.

5.2.3 ldentify stepsto be taken with respect to the proposed development or redevel opment to
support walking, cycling and the use of transit and other high-occupancy vehicles.

It may be useful to consult with Halifax Regional Municipality staff concerning ways
to make a development site 'friendly’ to transit and other HOV riders, cyclists and
pedestrians.

5.3 Summary of Travel Demand Estimates
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5.3.1 Provide amap or maps, consistent with those summarizing existing conditions as
discussed in 4.2 and 4.3, to show:

* existing traffic and transit volumes (see 4.2 and 4.3);

* background changes to traffic and transit volumes over the study period (see 4.4);

* site-generated traffic and transit volumes (see 5.1);

» changes to traffic and transit volumes which are anticipated to result from TDM measures
(see5.2);

* net total traffic and transit volumes.

A map or maps should be prepared for each time period (identified in 4.1.1 and 4.1.2) and
for each scenario (see 5.1.9 and 5.1.10) being evaluated. Where practical, present all the
information for a given time period or scenario on two maps, one for traffic volumes and
one for transit volumes, using parentheses or other devices to identify the different volumes
and adjustments.
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6.0 Evaluation of Transportation Impacts and | dentification of
Transportation System Changes Needed to Mitigate these
| mpacts

Sections 6.1 and 6.2 outline the elements of the TIS useful in identifying and evaluating the
impacts of site-generated traffic and transit demand on road and transit performance.
Transportation system and service changes and other measures required to ensure acceptable
operation of the transportation system are also identified.

6.1 Evaluation of Impacts of Site Generated Traffic Demand

6.1.1 Evaluate those signalized and unsignalized intersections which will be noticeably affected

(see 3.2.1) by site-generated traffic volumes for all relevant time periods and scenarios.

The analysis should include volume/capacity ratios, average and 95™ percentile queue

lengths, and average delay for:

* existing traffic;

* existing traffic adjusted to account for background changes; and

* existing traffic adjusted for background changes plus forecast site-generated traffic
demand after accounting for the effects of the proposed TDM plan and other
adjustments.

Provide atable or tables showing volume/capacity ratios, average and 95" percentile queue
lengths, and average delay for all movements at all study intersections.

Discussions with Halifax Regional Municipality staff would be useful in confirming
the scope of the analysis, the suitability of alternative methods and assumptions
for performance and queuing analyses, and the potential need for supplementary
surveys or analyses.

6.1.2 Provide documentation in an appendix to the TIS of all assumptions used in the
performance analysis concerning lane configuration/use, pedestrian activity, saturation
flows, traffic signal cycle length, phasing and timing, use of the inter-green phase, and
other relevant parameters. Existing signal timings should be assumed in the performance
analysis. Signal timing modifications may be considered as a measure to address capacity
or performance deficiencies.

6.1.3 Evaluate future pedestrian activity associated with the development and related
implications for signal warrant calculations and signal timing requirements to provide
pedestrian road-crossing opportunities. Of particular interest are pedestrian connections to
transit services.
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6.1.4 Supplementary surveys or analyses may be needed to assess saturation flows, gap
availability, projected queue lengths and possible blocking queues. In the case of
congested intersections, particularly where the existing volume/capacity ratio is greater
than 1.0, it is advisable to conduct further field observations of intersection operations,
saturation flows, queues, and delays to confirm and/or rationalize the results of the
performance analysis (see aso 4.2.1).

6.1.5 Identify intersections and individual traffic movements where:

» the overall volume/capacity ratio of an intersection exceeds 0.85;

* the volume/capacity ratio of an individual through movement or shared through/turning
movement exceeds 0.85;

» the volume/capacity ratio of an exclusive turning movement exceeds 1.0;

* an exclusive turning movement generates queues which exceed the available turning lane
storage space, or,

« average delay for any particular movement exceeds what is typically acceptable.*

| ntersections/movements meeting one or more of the above criteria and the associated
performance results for the various time periods and scenarios being evaluated should be
summarized in atable.

6.1.6 ldentify other safety or operational issues, such as those associated with merging, weaving,
sight-distance, etc.

6.1.7 Document, in an appendix to the TIS, the results of all performance analyses,
volume/capacity ratios for each intersection and for individual traffic movements.
6.2 Evaluation of Impacts of Site Generated Transit Demand

6.2.1 Prepare an evaluation of the impacts of site-generated transit demand for the relevant time
periods and scenarios on all transit services and transit stops and terminals where

'What is an acceptable amount of delay to drivers or pedestrians varies according to the
situation being examined. Driverswaiting on private driveways will accept longer delays than
the same drivers waiting on side streets, and drivers waiting on major streets expect lower delays
than on side streets. The more urbanized and/or congested an area the longer drivers will wait.
What is needed is consideration of what drivers might accept before starting to take more
dangerous actions, such as turning out into shorter-than-usual inter-vehicle gaps. HRM does not
explicitly consider the calculated “level-of-service” results because any one particular delay
range is not representative of various situations. Another aspect is the analysis/calculation
procedure allows an analyst to manipulate the inputs to achieve so-called “good level-of-service”
on a problem movement at the expense of overall excessively poor performance.
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ridership/usage will be increased 5 per cent or more by site-generated transit demand. As
discussed in 4.3.1, the situation will determine whether it is most useful to evaluate
peak-point ridership or ridership in the vicinity of the development proposal. The analysis
should include an assessment of the need for changes to existing service frequencies, the
need for new or revised transit routes, and the adequacy of existing transit terminals for:

* existing transit ridership;

* existing ridership adjusted to account for background changes; and,

* existing ridership adjusted for background changes and including site-generated transit
demand after accounting for the impacts of the proposed TDM Plan.

6.2.2 Provide an assessment of the potential for effects on transit operations caused by
site-generated traffic movements or queues.

6.3 ldentification of Transportation System Changes Required to Mitigate the Impacts of
the Proposed Development

The elements of the TIS associated with identifying transportation system changes required to
mitigate the impacts of traffic or transit demand generated by the development or redevel opment
proposal are outlined in this section.

In assessing the need for transportation changes to be provided, in conjunction with the
development or redevelopment proposal, all reasonable attempts should be made to identify
transportation or other changes that mitigate the transportation impacts of the development or
redevelopment proposal such that:

* site generated traffic does not cause any intersections or individual traffic movements to meet
or exceed the criteriain 6.1.5;

* intersections or individual traffic movements where the performance met or exceeded the
criteriain 6.1.5 before the addition of site-generated traffic are not worsened by this
addition;

* adequate storage is provided in exclusive turning lanes to accommodate projected traffic,
including site-generated traffic;

* pedestrian and cycling needs are safely accommodated;

» traffic operating and safety conditions are maintained or improved;

* the capacity of transit services or facilitiesis sufficient to accommodate site-generated transit
demand; and,

* site-generated traffic will not have an unmanageable adverse effect on transit operations.

Transportation system changes proposed in conjunction with the development or
redevelopment proposal must be compatible with other elements of the transportation
system and must be war ranted, safe, and contribute to mor e effective and efficient
movement of people and goods. Generally, the proponent of a development or

TISGUIDES.WPD September 1, 2007 page 19



redevelopment proposal isfinancially responsible for transportation system changes
reasonably required to accommodate the proposal or to mitigate adver seimpacts of the
proposal. Normally such changeswill beincluded as conditions of development approval.
In caseswherethe need for a changeisattributable to several developments, a cost-sharing
arrangement is possible. In cases where needed transportation changes are planned by
public agencies, phasing of the development in conjunction with the proposed timing of
such improvements, or with the demonstrated success of TDM initiatives, may beindicated.
Alternatively, the proponent may wish to investigate the possibility of assuming financial
responsibility for such changesto advance theimplementation schedule for these
improvementsto match that of the proposed development.

6.3.1 ldentify transportation infrastructure or service changes or TDM measures which would
mitigate the traffic or transit impacts resulting from site-generated travel demand in
accordance with the above criteria or which would improve the safety or convenience of
travel to and from the proposed devel opment or redevel opment.

6.3.2 Evaluate the effectiveness of the identified transportation changes or TDM measures
towards meeting the above criteria. The details of any additional performance analyses
should be documented in an appendix to the TIS.

6.3.3 Assess the potential need to phase the development in conjunction with the transportation
infrastructure or service changes or supplementary TDM measures identified in 6.3.1 or in
conjunction with other proposed, committed, or under-construction transportation changes
asidentified in 3.2.3.

6.3.4 ldentify those situations for which the criteria listed above cannot be satisfied, even with
the identified transportation changes and/or additional TDM initiatives, and the extent to
which these criteria have not been satisfied.

6.3.5 Provide functional plansfor road and intersection changes, identified as necessary in 6.3.1
above, sufficient to demonstrate their feasibility and identify additional road right-of-way
required.

Consultation with appropriate Halifax Regional Municipality and/or Provincial staff
would be useful in assessing the feasibility of the proposed changes. Further
information is available on road and intersection design guidelines.

6.3.6 Do asignal warrant analysisfor all proposed or required new traffic signals using the
method in the Canadian Traffic Signal Warrant Matrix Procedure (Transportation
Association of Canada, edition current with study preparation). Analysts should note and
apply the provisions regarding intersection spacing. Supplementary analysis of traffic
signa “system” operations may be required to assess effects on traffic signal coordination.
Evaluate proposed adjustments to existing traffic signal cycle length, phasing, and timing
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to assess effects on pedestrian crossing time availability, queue lengths, and adequacy of
queue storage.

6.3.7 Provide functional plans as appropriate for proposed transit improvements such as bus-stop
relocations, bus-bay provision or relocation, and new or revised transit terminal access
points. These plans should be sufficient to demonstrate feasibility and identify space
requirements and additional road right-of-way required.

Consultation with Metro Transit staff will be useful in assessing necessary transit
changes and their feasibility. Where the development or redevelopment is adjacent
to an existing or proposed transit terminal, consultation with Metro Transit staff
is suggested to identify any need to consider incorporation in the development site
plan of transit stations or ferminals, terminal access facilities or commuter drop-off
or parking facilities. Although the design of major transit facilities is outside the
TIS process, the identification of any space requirements would be of value in
developing a site plan. Also fo be considered is the relationship of proposed
buildings to transit-related structures.
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7.0 Parking and Access

The question of parking supply is addressed in this section. Accessto the site for pedestrians,
cyclists, transit users, vehicles and persons with mobility constraintsis also discussed.

The parking supply to be provided for the development or redevel opment should, within the
context of local policies and standards, be consistent with the modal split assumptions used in the
travel demand analysis (see 5.1.6) and should take into account modal split objectives for the
area as may be expressed in the Municipal Planning Strategies or other policies of Halifax
Regional Municipality.

In general, direct access to arterial roads should be minimized to maintain the ability of the
arterial road system to efficiently move people and goods. All reasonable access alternatives
should be considered and evaluated before proposing direct access to an arterial or major
collector road.

7.0.1 Provide adescription of the parking and loading facilities proposed in conjunction with the
proposed development or redevelopment. The parking supply should be rationalized with
the modal split assumptions used in the calculation of travel demand, with local policies
and standards and, where appropriate, with modal split objectives established in
conjunction with Municipal Planning Strategies and other policies. The provision of
bicycle parking or storage and parking for high-occupancy vehicles and for vehicles
operated by or for persons with mobility limitations should aso be addressed.

7.0.2 Describe and evaluate the design, operation and performance of al proposed access points
to public streets, with particular emphasis on access points to collector or higher
classification roads or those where operations may affect collector or higher classification
roads, and signalized intersections. The need to restrict certain movementsto avoid
unmanageable conflicts should be assessed. Direct accessto arterial roads should be
justified in the context of available alternative access opportunities. Adverse effects of site
access on road and transit operations should be identified and appropriate remedial
measures identified and evaluated. Also to be considered, where appropriate, are potential
on-street weaving problems, the need for acceleration or deceleration lanes, and conflicts
with pedestrian and cyclist movements.

Additional information on access design is available from the Halifax Regional
Municipality Traffic and Right of Way Section.

7.0.3 Evaluate proposed access points with respect to possible mutual interference with other
adjacent or opposed access points.

7.0.4 Evaluate sight-linesto ensure safe conditions in accordance with accepted standards.
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7.0.5 Evaluate the potential for access and circul ation movements associated with on-site
parking or other activity (such as drive-through service windows) to result in queues
extending onto public streets, or vehicles backing onto public streets.

7.0.6 Evaluate delivery vehicle/courier loading/unloading facilities and access to these facilities
with respect to location, size, and design. Convenient access should be provided to
off-street loading facilities to minimize the possibility that pick-up/delivery operations will
occur on-street. |If the proposed site is adjacent atruck route, the design should allow for
access and egress via the truck route street only and not rely on using a non-truck-route
Side street.

7.0.7 Describe and evaluate site access provisions for pedestrians and cyclists with particular
emphasis on convenient and safe access to transit services.

7.0.8 Describe the measures taken to make the proposed development or redevel opment,
including on-site transit facilities where appropriate, accessible to persons with personal
mobility limitations.
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8.0 Documentation and Reporting

Thisfinal section provides some guidelines for the organization and format of the TIS itself.

8.0.1 Itisrecommended that a structure and format for the T1S similar to that used for these
guidelines be used. The checklist included as Appendix A provides asuitable list of
section headings. The use of these headings will facilitate review, discussion, and
communication. Place maps, graphs, and tables grouped together at the end of the TIS.

8.0.2 The TIS should consist of amain document, containing the text, key maps and drawings,
and summary tables, supplemented by technical appendices containing detailed analyses as
required.

8.0.3 The TISreport shall be signed, dated, and stamped by a professional engineer.

8.0.4 A consolidated final version of the TIS should be submitted, incorporating al revisions
and supplementary analyses resulting from the review process. Thiswill facilitate review,
both by staff and by the public and, if required, the use of the TIS as Utilities Review
Board evidence.

8.0.5 Five (5) copies of the final (consolidated) TIS and two (2) copies of any supporting or
supplementary documentation should be submitted to Halifax Regional Municipality staff
for review.

8.0.6 In most cases, it will be beneficial for the proponent/consultant to submit the data and
results of computerized analyses in computer disk form to expedite review.

8.0.7 All information submitted to Halifax Regional Municipality in connection with any TIS
will be considered to be in the public domain.
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APPENDIX A
Transportation Impact Studies Checklist

This checklist can be used to identify the specific elements to be included in a TIS in the context of discussions with
Halifax Regional Municipality and Provincial staff. Asindicated in the Guidelines for the Preparation of
Transportation Impact Studies, not all of the elements identified in the Guidelines may be necessary in each case.

Where indicated, information should be entered in the appropriate box on page A-3

A.DESCRIPTION OF THE DEVELOPMENT PROPOSAL AND THE STUDY AREA

[ 3.1.1 (a) identification of application, type of application, and applicant

[0 3.1.2 (b) identification of site location

[0 3.1.3 (c) comparison of application with existing development and as-of-right provisions
[ 3.1.4 (d) description of application:

 land use

parking provisions

loading provisions

Site access

nearby intersections

other nearby access

on-site circulation

pedestrian access and nearby transit terminal /stops
building sizes and locations

expected date of occupancy

« description and timing of development phases

O 3.1.5(e) provisions for planned transportation system changes (List in Box A-1)
[ 3.2.1 (f) definition of study area (Describe boundariesin Box A-2)

[0 3.2.2(g) description of study area transportation system

streets and highways

interchanges

signalized intersections

unsignalized intersections

pedestrian and bicycle routes

pedestrian crosswalks

on-street parking and parking ans stopping restrictions
heavy vehicle restrictions

transit routes

transit terminals, stops and bus-bays

[ 3.2.3 (h) potential future transportation changes (List in Box A-3)

Ooooooooooo

Ooooooooono

B. ESTABLISHING A TRANSPORTATION CONTEXT FOR THE ANALYSISHORIZON YEAR AND TIME PERIODS FOR
ANALYSIS

[0 4.1.1 (a) horizon year (Identify: )
O 4.1.2 (b) time periods (Identify: )

Existing Traffic Conditions

[0 4.2.1 (c) existing traffic volumes
[0 4.2.2 (d) pedestrian volumes

Existing Conditions

[0 4.3.1 (¢) transit frequencies and ridership

Background Changesin Traffic and Transit Conditions

0 4.4.1 (f) adjustments for existing development not included in counts (Listed in Box B-1)

[0 4.4.2 (g) adjustmentsfor approved development or development likely to be approved (Listed in Box B-2)

0 4.4.3 (h) adjustments for growth beyond study area
[ 4.4.4 (i) transportation context (Identify study or plan:__ )
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C. ESTIMATION OF TRAVEL THAT WILL BE GENERATED BY THE DEVELOPMENT PROPOSAL AND DEVELOPMENT OF

A TDM PLAN

Estimation of Basic Travel Demand

[05.1.2 (a) summary of travel demand assumptions and methodol ogies

0O 5.1.3 (b) trip generation

[05.1.4 (c) adjustmentsto trip generation (Detailsin Box C-1)

[05.1.5-5.1.8(d) trip distribution, modal split, auto occupancy, route assignment
[05.1.9-5.1.10 (e) development of scenarios (Detailsin Box C-2)

Estimation of Adjustmentsto Travel Demand Resulting from TDM Initiatives
[0 5.2.1 (f) description of TDM plan

[05.2.2(g) evauation of effectsof TDM plan

[0 5.2.3 (h) stepsto support walking, cycling and transit/HOV's

Summary of Travel Demand Estimates

05.3.1 (i) summary maps

D. EVALUATION OF TRANSPORTATION IMPACTSAND IDENTIFICATION OF TRANSPORTATION SYSTEM CHANGES

NEEDED TO MITIGATE THESE IMPACTS

Evaluation of | mpacts of Site-Generated Traffic Demand

[0 6.1.1 (a) evaluation of signalized and unsignalized intersections (List of intersections to be analyzed in Box D-1)
0 6.1.2 (b) summary of assumptions for performance analysis (Include in appendix to TIS)

[0 6.1.4 (c) supplementary surveys or analyses (Listed in Box D-2)
[0 6.1.5 (d) identification of critical intersections

[0 6.1.7 (¢) documentation of results of performance analysis (Includein appendix to TIS)

Evaluation of | mpacts of Site-Generated Transit Demand

[ 6.2.1 (f) evaluation of transit services and stops/terminals (List of routes to be assessed in Box D-3)

[0 6.2.2 (g) assessment of traffic impacts on transit operations

Identification of Transportation System Changes Required to Mitigate the I mpacts of the Proposed Development

0 6.3.1 (h) transportation infrastructure or service changes or TDM measures
[0 6.3.2 (i) effectiveness of transportation changes or TDM measures

[0 6.3.3 (j) assessment of need to phase development.

[ 6.3.4 (k) identification of residual critical situations

[0 6.3.5(l) functional plans for road and intersection changes

[ 6.3.6 (m) traffic signal warrant analysis for new signals

[0 6.3.6 (n) traffic signal coordination analysis for new signals

[0 6.3.6 (0) evaluation of adjustments to existing traffic signals

[0 6.3.7 (p) functiona plansfor transit changes

E. PARKING AND ACCESS

0 7.0.1,7.0.6 () parking and loading facilities

[ 7.0.1 (b) parking for bicycles, HOV's, and persons with handicaps
0 7.0.1 (c) rationalization of parking supply

[ 7.0.2-7.0.5(d) design and operation of access points

[ 7.0.7 (e) access for pedestrians and cyclists

[ 7.0.8 (f) accessibility provisions

F. DOCUMENTATION AND REPORTING

[0 8.0.5 (a) submission of analysis on disk
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Supplementary Information for the Transportation | mpact Studies Checklist

A-1:

Planned transportation changes to be provided for:

A-2:

Boundaries of study area:

A-3:

Future transportation changes to be accounted for in anaysis:

B-1:

Existing devel opments to be accounted for:

B-2:

Developments approved or likely to be approved to be accounted for:

C-1:

Adjustments to trip generation:

: Scenarios to be evaluated:

D-1:

Intersections to be analyzed:

D-2:

Supplementary surveys and analyses:

D-3:

Transit routes to be assessed:
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Appendix B: Guidelinesfor Analysisand Design of I ntersection
Capacity using Computer Software

I ntroduction

As arequirement for many development proposals, Halifax Regional Municipality (HRM)
requires the production of a Traffic Impact Analysis. The analysis focuses on the effects a
development will have on the existing street network. Such a study usually encompasses the
analysis of the capacity of signalized intersections. The typical way to perform this type of
analysisisto enter related data into a software package which is capable of calculating
intersection capacity. Due to the complexity of this software and in order to provide a standard
set of operating parameters, HRM. has developed the following base requirements:

Softwar e

The following software packages are capable of performing the required analysis and are
approved for Halifax Regional Municipality sanctioned traffic impact studies:

HCS+ v5.21 or newer
TRANSYT-7Fv.8.1
Synchro/SimTraffic version 6
CCG/CALC?2

TSIS4.32

Other packages are available which can calcul ate capacity, but HRM. does not support them at
the thistime. However, we will accept data/output from other programs that have been
converted into a format that can be read by one of the above programs. The analysis must be
based on the Highway Capacity Manual 2000 or the Canadian Capacity Guide for Signalized
Intersections (1995).

Data

The data required to perform an intersection analysis covers a broad range of attributes. This
section will provide guidance on where the required data can be found and, if not available, what
is considered acceptable as an input.

Please remember to provide copies of all data used as an appendicesto your report. Failureto
do so may cause delaysin the review of the traffic study, which in turn may delay the issuing
of permits by other HRM departments.
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Existing Traffic:

Halifax Regional Municipality performs a number of manual and automated traffic counts
throughout the region every year. These counts are available for the inclusion in atraffic study if
requested. For information on what counts are available, please call 490-4866. Where counts
are not available or are not appropriate for the study the consultant will have to conduct their own
traffic counts.

All existing traffic should be taken from atraffic count performed within one year of the study’s
completion date. In some case where this datais not available, previous years data may be
factored by background growth to estimate the current years data. The consultant should contact
Traffic and Transportation to determine if factoring is appropriate in their case. Otherwise the
consultant is responsible for conducting their own traffic counts.

Average Annual Daily Traffic (AADT) volumes should be determined from a machine count
made over aminimum 24 hour period. A 12 hour manual count, appropriately factored, may be
substituted. A peak hour count must be based on a continuous count of a minimum 90 minute
duration with 15 minute increments. Although HRM does not factor peak hour countsto a
design hour, counts must be performed at a time of high demand or factored accordingly.

Background Growth:

To determine background growth the consultant should base this figure on available data from
the past 5-10 years. For most mgjor locations HRM has enough data for a consultant to
determine background growth. Where thisinformation is not available from HRM the consultant
should base background growth on existing traffic volumes and approved but unbuilt
developmentsin the area. Any assumptions should be clearly stated when determining
background growth.

Trip Generation:

Trip generation is the process of estimating the amount of traffic to be generated by a subject
development. Thisisusualy done through the use of rates or equations expressed in terms of
units of development (i.e., per dwelling unit or per thousand feet of building floor area).

Acceptable Data Sour ces
Several data sources and methods for estimating trips generated by a devel opment are available:

1. Institute of Transportation Engineers (ITE) Trip Generation report (latest edition)
containing data from observations around North Americafor over 20 years.

2. Prior local (HRM) studies which have been made for various reasons, but which are
applicable for the purpose of estimating trip generation for site development. These
studies should be approved by HRM Traffic and Transportation prior to being used.
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3. Prior studies made outside the Halifax Regional Municipality for asimilar land use.
These studies should only be used if they are approved in advance by HRM Traffic and
Transportation.

4, Specia studies conducted specifically for the study at hand. Developments surveyed
should be representative of the development for which the trip generation estimate isto
be made. These should be local if similar developments exist and can be isolated for
proper surveys. They may be made out of town if no adequate local examples can be
surveyed. Proper procedures should be used. Study sites should be approved in advance
by HRM Traffic and Transportation.

5. A combination of the above, adding local datato thel.T.E. data, or combining local or
specia study data. Additionsto |.T.E. data should be plotted on the scatter diagram
provided in the latest edition of Trip Generation, if available, to check for consistency.
Combination of data from different sources should be approved in advance by HRM
Traffic and Transportation.

Geometric and Traffic Characteristics | nput

Geometric Data such as the number of lanes, lane widths, adjacent parking lanes and grade may
be available from HRM Where not available the consultant will have to perform an on-site
survey to determine the required information. For proposed intersections or modifications to
existing intersections the analysis should differentiate what is existing and what is proposed.

Traffic Characteristics - Peak Hour Factors (PHF) should be left at the default of 0.90 unless
supporting data for a changeis provided.

Right turn on red (RTOR) should be based on field observation. In the absence of this data, the
default of zero should be used, unless the right turn is shadowed by aturn from another direction.
In this case an estimate of RTOR may be used.

Saturation Flow Rates of 1900 vehicles per hour are the standard used in HRM. Other values are
possible, but must be justified.

Heavy Vehicle rates of two percent should be used on arterial roadways, unless otherwise
supported by data.

Pedestrian Volumes should be based on counted and projected volumes. For base volumes, in
the absence of pedestrian volume counts use 100 persons per hour in core areas. 50 persons per
hour in other city areas, and 10 persons per hour in suburban areas.

Bus stops per hour should be based on Metro Transit bus schedules. Route maps and bus
schedules are available through Metro Transit (902) 490-4000.
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All other inputs should be based on data collected during the traffic study. Where adjustments
are made, they should be clearly outlined in the text of the report.

Signal Timing I nputs

Existing Phasing - Phasing plansfor all existing signalized intersections are available from
HRM Traffic and Right of Way. Call 490-4788 for detailed information. These phasing plans
must be used as inputs for base year calculations.

Existing Phasing and Timing - Sincetraffic signal splits at the majority of intersections within
HRM are controlled in response to vehicle demand, the cycle length in peak periods should be set
at 120 seconds and splits adjusted to minimize overall delay.

Proposed Phasing and Timing - Where the consultant proposes to change the timing or phasing
of an intersection it must be demonstrated that the proposed changes will not negatively affect
traffic flow. All changes should meet the following criteria:

C a) the maximum cycle length used shall be 128 seconds (except for certain areas on
Portland Street in Dartmouth and certain locations on Bedford Highway). Cycle lengths
should be in multiples of eight seconds.

C b) the time alocated for a phase shall be equal to or greater than the internally calculated
minimum walk time for a movement unless a pushbutton is provided.

C ¢) minimum pedestrian walk time is seven seconds.

C d) minimum pedestrian clearance time is calculated using awalking speed of 1.2 metres
per second (or less for locations with significant numbers of senior citizens). The width
to be crossed is from curb to curb at the middle of the crosswalk width. If the vehicle
phase is longer than the pedestrian minimum time the excess should be made up in the
“walk” phase. Vehicle amber phase can be included, but only where absolutely
necessary. All-red phaseis not to be included.

C €) standard amber time is 4 seconds, with rare 3 second locations. All-red timeisfrom 1
to 2.5 seconds, with 2 seconds being the most common. Solid advance green should be a
minimum of 2 seconds. Amber arrow times are typically 4 seconds, with 4 seconds being

the minimum.

C f) minimum vehicle green ball timeis 10 seconds; for aturn arrow or flashing green
phase the minimum timeis 7 seconds.

C g) use lane widthsin metres. If there are varying widths for groups of lanes then use the
average width.

C h) lagging phases are only permitted when there are opposing protected left turns or
where there is no opposing turn movement such asat a“T” Intersection. (Avoid the “left-
turn trap.”)

C i) where the intersection(s) in question is a part of a coordinated corridor of traffic

signals, the consultant must demonstrate that the proposed changes will not affect
progression along the corridor. We suggest using progression analysis programs such as
Transyt 7F, or Synchro. If using Highway Capacity Software, set the progression factor
to“2.
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Checklist

1. Please remember to provide hard copies of all data used as an appendices to your report.
Failure to do so may cause delaysin the review of the traffic study, which in turn may delay the
issuing of permits by other HRM departments.

2. Where standard capacity analysis inputs have been modified, have all the modifications been
justified in the text of the report? Modifications without justification can lead to delaysin review
aswe wait for clarification from the consultant.

3. The performance of intersections under existing or proposed conditions should be reported as
volume-to-capacity ratios, average and 95™ percentile queue lengths, and average delay for each
approach movement or combination of movements. Aswell report the overall or critical
volume-to-capacity ratio (called “X” in HCS reports) for the intersection.

4. All software outputs should be clearly labeled indicating the time frame for analysis. All data
files for software must be provided on floppy disk or CD as a supplement to the report. Please
ensure HRM staff can interrelate data tables in your report, printouts in your appendices, and data
files on the disks.
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