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Form: Request to Speak to Committee of Council
Submitted on Wednesday, May 8, 2019 - 9:40 am

==Committee Requested==
Committee: Planning Committee

==Requestor Information==
Name of Individual: Viv Saunders

Name of Organization: Lakewood Beach Community Council
Contact Number:

Email Address:

Mailing Address:

Reason(s) for delegation request: Request permission to
have community input (contest) on renaming a local Street
and Council’s direction to waive $7,000 fee upon filing the
Street Renaming form.

Will you be requesting funds from the City? No

Will you be submitting a formal presentation? No
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Form: Request to Speak to Committee of Council
Submitted on Thursday, May 9, 2019 - 1:38 pm

==Committee Requested==
Committee: Planning Committee

==Requestor Information==
Name of Individual: Debbie Martin

Name of Organization: Community Group for Stop the Triple
Towers at 310 Francis Ave.

Contact Number:

Email Address:

Mailing Address:

Reason(s) for delegation request: Will need to present
community input re 3 Towers development project and its
affect on my community and Stoney Creek.

Will you be requesting funds from the City? No

Will you be submitting a formal presentation? No
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Form: Request to Speak to Committee of Council
Submitted on Thursday, May 9, 2019 - 9:15 pm

==Committee Requested==
Committee: Planning Committee

==Requestor Information==
Name of Individual: Viv Saunders

Name of Organization: Lakewood Beach Community Council
Contact Number:

Email Address:

Mailing Address:

Reason(s) for delegation request: Speak to Item 7.3 - 310
Frances Avenue

Will you be requesting funds from the City? No

Will you be submitting a formal presentation? No
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Form: Request to Speak to Committee of Council
Submitted on Friday, May 10, 2019 - 8:55 am

==Committee Requested==
Committee: Planning Committee
==Requestor Information==

Name of Individual: Brian McRae

Name of Organization: Ontario Federation of Anglers and
Hunters

Contact Number:

Email Address:

Mailing Address:

Reason(s) for delegation request: To speak to the proposed
Discharge of Firearms By-law being presented and discussed.
Will you be requesting funds from the City? No

Will you be submitting a formal presentation? No
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Form: Request to Speak to Committee of Council
Submitted on Monday, May 13, 2019 - 11:06 am

==Committee Requested==
Committee: Planning Committee

==Requestor Information==
Name of Individual: Mark Victor

Name of Organization:
Contact Number:
Email Address:

Mailing Address:
Hamilton, ON

Reason(s) for delegation request:

Item 7.3 of May 14th Planning Committee Meeting. Staff
Report PED19115 on Site Plan Control Application for 310
Frances Avenue

Will you be requesting funds from the City? No

Will you be submitting a formal presentation? No
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Mark P. Victor

May 13, 2019

To: 1. Planning Committee, City of Hamilton
2. Councilor Maria Pearson for Ward 10

From: Mark Victor, CET
Hamilton, ON

Re: ITEM 7.3 of PLANNING COMMITTEE MEETING
Staff Report PED19115 on Site Plan Control Application for 310 Frances Avenue

Via: Email to: clerk@hamilton.ca

Following my presentation to the Planning Committee on April 16, 2019 it was reported
that only 7 people were opposed to the proposal to build 3 of the tallest towers in all of
Hamilton City at 310 Frances Avenue.

This reported perception of meager opposition is totally inaccurate; in fact, | have
received up to this point in time, 95 individual signatures of residents, in The Bayliner
condominium building, directly across the street from the 310 Frances Avenue tower
site, who are vehemently opposed to the proposed tower development.

For inspection of this petition please contact the writer.

Respectfully submitted,

Mark Victor, CET

Stoney Creek, ON
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CITY OF HAMILTON
=i PLANNING AND ECONOMIC DEVELOPMENT DEPARTMENT

11 Planning Division
Hamilton
TO: Chair and Members
Planning Committee
COMMITTEE DATE: May 14, 2019

SUBJECT/REPORT NO: | Site Plan Control Application for 310 Frances Avenue
(PED19115) (Ward 10)

WARD(S) AFFECTED: Ward 10

PREPARED BY: Melanie Schneider (905) 546-2424 Ext. 1224

SUBMITTED BY: Steve Robichaud
Director, Planning and Chief Planner
Planning and Economic Development Department

SIGNATURE:

RECOMMENDATION

(@) That Report PED19115 (Site Plan Control Application DA-19-020 for lands located
at 310 Frances Avenue) be received;

(b) That Site Plan Control Application DA-19-020 for the proposed development of
three tall buildings having heights of 48, 54, and 59 storeys and a total of 1,836
residential units be referred back to the Applicant for revisions to the proposal on
the following basis:

i) The proposal does not implement the policies of the Urban Hamilton Official
Plan related to Urban Design;

i) Insufficient information has been provided to determine sanitary and
watermain services are available to accommodate the proposed development
proposed at a density greater than 250 persons per hectare;

i) The proposal does not address concerns related to shadow, overlook and
privacy for adjacent townhouse dwellings on Frances Avenue;

iv) The proposal has not demonstrated appropriate transitions in building massing
and height; and,

OUR Vision: To be the best place to raise a child and age successfully.
OUR Mission: To provide high quality cost conscious public services that contribute to a healthy,
safe and prosperous community, in a sustainable manner.
OUR Culture: Collective Ownership, Steadfast Integrity, Courageous Change, Sensational Service,
Engaged Empowered Employees.
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SUBJECT: Site Plan Control Application for 310 Frances Avenue (PED19115)
(Ward 10) - Page 2 of 15

v) The proposal does not provide satisfactory transitions in the form of
intervening land uses, visual barriers or separation distance.

EXECUTIVE SUMMARY

This Report is in response to Delegation requests made at the April 16, 2019 Planning
Committee with respect to Site Plan Control Application DA-19-020 for lands located at
310 Frances Avenue, Stoney Creek (see Appendix “A” to Report PED19115). Based on
discussions at the Planning Committee meeting, Council adopted the following motion
on April 24, 2019:

(a) That staff be directed to report back to the Planning Committee on the proposed
developments on the subject property, 310 Frances Avenue, with the Minutes of
the Design Review Panel, and any studies required for future Site Plan approval,
with staff recommendations for consideration by the Planning Committee; and,

(b) That staff consult with the Ward Councillor to provide proper public notice.

The purpose of this Report is to:

o Provide a status update on the file, including a summary of all comments made to
date by applicable City and regulatory agencies.

o Summarize all comments made on the development application by the Design
Review Panel (DRP) at their meeting of April 11, 2019.

o Provide public access to Studies provided by the applicant in support of the
proposed development in digital format to the public and Planning Committee.

o Provide a brief history and relevant background information regarding the subject
lands.

HISTORICAL BACKGROUND

Background History

Development Applications OPA-08-019, ZAC-08-079

On February 10, 2010, City Council approved Official Plan Amendment and Zoning By-
law Amendment applications for a change in zoning from the Residential Multiple “RM5-
7” Zone, Modified, to the Mixed Use Commercial “MUC-4” Zone, Modified on the subject
lands. The Official Plan Amendment was made under the Stoney Creek Official Plan as
the UHOP was not in force and effect at that time. The policy modifications allowed for a
mixed use development with the following key site-specific provisions:
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SUBJECT: Site Plan Control Application for 310 Frances Avenue (PED19115)
(Ward 10) - Page 3 of 15

e No maximum building height;
e  Minimum 585 dwelling units; and,
e No maximum lot coverage.

These modifications are consistent with the policy framework established through the
South Shore Estates Draft Plan of Subdivision from the 1970’s, which anticipated a total
of 2,222 units within the subdivision. Through the 2010 approval, the Green Millen
Shores Draft Plan of Subdivision anticipated 233 dwelling units, with the balance of
undeveloped units to be accommodated on the subject lands, by establishing the
minimum 585 dwelling unit zoning requirement.

Site Plan Control Application DA-19-020

On December 20, 2018, the owner of 310 Frances Avenue submitted Site Plan Control
Application DA-19-020, which proposes to construct a tall building composed of three
towers being 48, 54, and 59 storeys in height, 2,409 parking spaces within a four storey
podium and two levels of underground parking, 400 sq m of commercial space, and a
total of 1,836 dwelling units, eight of which are proposed as ground-related units (see
Appendix “B” to Report PED19115). Driveway accesses are proposed from Frances
Avenue and a common rooftop amenity space above the podium structure has been
proposed.

As part of the submission, the following studies and plans were received (see Appendix
“C” to Report PED19115):

Grading Plan;

Servicing Plan;

Erosion and Siltation Control Plan;
Stormwater Management Brief;

Water / Wastewater Generation Report;
Shadow Impact Analysis;

Traffic Impact Study;

Wind Assessment; and,

Environmental Noise Impact Study.

Staff have conducted a review of these studies, which is outlined in Appendix “D” to
Report PED19115.

OUR Vision: To be the best place to raise a child and age successfully.
OUR Mission: To provide high quality cost conscious public services that contribute to a healthy, safe and prosperous
community, in a sustainable manner.
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SUBJECT: Site Plan Control Application for 310 Frances Avenue (PED19115)
(Ward 10) - Page 4 of 15

POLICY IMPLICATIONS AND LEGISLATED REQUIREMENTS

Provincial Planning Policy Framework

The Provincial Planning Policy Framework is established through the Planning Act
(Section 3) and the Provincial Policy Statement (PPS 2014). Section 41(6) of the
Planning Act states that “nothing in this section shall be deemed to confer on the council
of the municipality power to limit the height or density of buildings to be erected on the
land.”

Based on the above established parameters, the focus of the Site Plan Control
Application is directed towards the design of the development as it implements the
intent of the applicable Official Plan policies, Zoning By-law, and Site Plan Guidelines.

The Planning Act requires that all municipal land use decisions affecting planning
matters be consistent with the PPS.

The mechanism for the implementation of the Provincial plans and policies is through
the Official Plan. Through the preparation, adoption and subsequent Local Planning
Appeal Tribunal approval of the City of Hamilton Official Plans, the City of Hamilton has
established the local policy framework for the implementation of the Provincial planning
policy framework. As such, matters of provincial interest (e.g. efficiency of land use,
balanced growth, environmental protection and sensitive land uses) are reviewed and
discussed in the Official Plan analysis that follows.

As the Site Plan Control application complies with the Official Plan and the relevant
policies in the PPS, 2014, it is staff’'s opinion that the application is:

e Consistent with Sections 3 and 41(6) of the Planning Act; and,
e Consistent with the Provincial Policy Statement.

Growth Plan for the Greater Golden Horseshoe (2017)

The proposal conforms to the Guiding Principles, Section 1.2.1 of the Growth Plan, as it
is designed to prioritize intensification and higher densities. In addition, the Growth Plan
provides direction for residential uses under the following policies:

“2.2.1.2. Forecasted growth to the horizon of this Plan will be allocated based on the
following:

c) within settlement areas, growth will be focused in:

I. delineated built-up areas;

OUR Vision: To be the best place to raise a child and age successfully.
OUR Mission: To provide high quality cost conscious public services that contribute to a healthy, safe and prosperous
community, in a sustainable manner.
OUR Culture: Collective Ownership, Steadfast Integrity, Courageous Change, Sensational Service, Engaged
Empowered Employees.



Page 13 of 399

SUBJECT: Site Plan Control Application for 310 Frances Avenue (PED19115)
(Ward 10) - Page 5 of 15

il. strategic growth areas;

iii. locations with existing or planned transit, with a priority on higher
order transit where it exists or is planned; and

iv.  areas with existing or planned public service facilities;

d) development will be directed to settlement areas, except where the
policies of this Plan permit otherwise;

2.2.1.4. Applying the policies of this Plan will support the achievement of complete
communities that:

a) feature a diverse mix of land uses, including residential and employment
uses, and convenient access to local stores, services, and public service
facilities;

2.2.1.7 New development taking place in designated greenfield areas will be
planned, designated, zoned and designed in a manner that:

a) supports the achievement of complete communities;

b) supports active transportation; and

c) encourages the integration and sustained viability of transit services.
2.2.1.2. The designated greenfield area of each upper- or single-tier municipality will

be planned to achieve within the horizon of this Plan a minimum density

target that is not less than 80 residents and jobs combined per hectare.
The subject lands are identified outside of the Built Boundary, as shown on Appendix
“G” of the UHOP. The proposed development will contribute residential growth needed
to support complete communities with an approximate density of 1,376 residents and

jobs per hectare.

Based on the foregoing, the proposal conforms to the Growth Plan for the Greater
Golden Horseshoe (2017).

Urban Hamilton Official Plan

The subject lands are identified as “Neighbourhood” on Schedule “E” — Urban Structure
and designated “Neighbourhoods” on Schedule “E-1” — Urban Land Use Designations in
the Urban Hamilton Official Plan (UHOP). The following policies, amongst others, apply
to the application:
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SUBJECT: Site Plan Control Application for 310 Frances Avenue (PED19115)
(Ward 10) - Page 6 of 15

Neighbourhoods

‘E.3.6.3 Local commercial uses may also be permitted on the ground floor of
buildings containing multiple dwellings, provided the provisions of Section
E.3.8 — Local Commercial are satisfied.

E.3.6.4 High density residential uses shall be located within safe and convenient
walking distance of existing or planned community facilities/services,
including public transit, schools, and active or passive recreational
facilities.

E.3.6.7 Development within the high density residential category shall be
evaluated on the basis of the following criteria:

a) Development should have direct access to a collector or major or
minor arterial road. If direct access to such a road is not possible, the
development may be permitted indirect access to a collector or major
or minor arterial roads from a local road upon which only a small
number of low density residential dwellings are fronting on the local
road.

b) High profile multiple dwellings shall not generally be permitted
immediately adjacent to low profile residential uses. A separation
distance shall generally be required and may be in the form of a
suitable intervening land use, such as a medium density residential
use. Where such separations cannot be achieved, transitional features
such as effective screening and/or design features shall be
incorporated into the design of the high density development to
mitigate adverse impact on adjacent low profile residential uses.

d) Development shall:

i) provide adequate landscaping, amenity features, on-site
parking, and buffering where required;

i) be compatible with existing and future uses in the surrounding
area in terms of heights, massing, and an arrangement of
buildings and structures; and,

i) provide adequate access to the property, designed to minimize
conflicts between traffic and pedestrians both on-site and on
surrounding streets.”

OUR Vision: To be the best place to raise a child and age successfully.
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SUBJECT: Site Plan Control Application for 310 Frances Avenue (PED19115)
(Ward 10) - Page 7 of 15

The current design of the development provides 400 sq m of commercial use on the
ground floor of the proposed podium structure. The development is not located within
convenient walking distance of community facilities and services, public transit, or
schools. The lands are, however, within walking distance of passive recreational
facilities including Edgelake Park to the west and the Waterfront Trail to the north. The
Hamilton Street Railway (HSR) has provided comments on the development application
which identify that the area is currently serviced by Trans Cab with monitoring to
determine if improved public transit should be extended to this area.

The subject lands are located adjacent to North Service Road, which is designated as a
Minor Arterial Road on Schedule “C” — Functional Road Classification of the UHOP.
Access to North Service Road is provided by Green Road, which is designated as a
Local Road. This portion of Green Road does not contain low density residential
dwellings which ensures Policy E.6.7 is met.

Two storey block townhouses and two storey street townhouse dwellings are located to
the north and west of the subject lands, respectively. The current design of the
development does not provide an intervening land use to transition from the high profile
building to the adjacent low profile residential uses and has not demonstrated that the
height and massing of the development is compatible with existing uses in the area. In
addition, adequate buffering and landscaping has not been provided at the ground level.
Extensive amenity features have been proposed above the four storey podium.

The proposed development is seeking a reduction of parking from 2,763 spaces to
2,409 spaces (2,387 residential spaces and 22 commercial parking spaces). The
applicants have provided a Parking Justification Study as part of the Traffic Impact
Study (TIS) prepared by Paradigm Transportation Solutions Ltd, dated December 2018,
in support of the parking reduction. The rationale provided by the applicant is not
supported by staff and revisions are required to the study before staff can evaluate a
request for parking reduction. Additional comments regarding the Parking study have
been outlined in Appendix “D” to Report PED19115.

Further, a preliminary review of the TIS has been conducted by staff which identifies
that additional information is required in support of the development. Additional details
regarding traffic infrastructure such as turn lanes, traffic signals, and configuration of
site access is required to ensure the development minimizes conflicts between
pedestrians and traffic.

Urban Design

Section B.3.3 of the UHOP provides Urban Design direction for new development.
Some of the key policies, amongst others, include the following:
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SUBJECT: Site Plan Control Application for 310 Frances Avenue (PED19115)
(Ward 10) - Page 8 of 15

“B.3.3.1.3 Create pedestrian oriented places that are safe, accessible, connected, and
easy to navigate for people of all abilities.

B.3.3.1.4 Create communities that are transit-supportive and promote active
transportation.

B.3.3.1.5 Ensure that new development is compatible with and enhances the character
of the existing environment and locale.

B.3.3.2.4 Quality spaces physically and visually connect the public and private realms.
Public and private development and redevelopment should create quality
spaces by:

a) organizing space in a logical manner through the design, placement,
and construction of new buildings, streets, structures, and landscaping;

b) recognizing that every new building or structure is part of a greater
whole that contributes to the overall appearance and visual
cohesiveness of the urban fabric;

c) using materials that are consistent and compatible with the surrounding
context in the design of new buildings;

d) creating streets as public spaces that are accessible to all;
e) creating a continuous animated street edge in urban environments;

f)  including transitional areas between the public and private spaces
where possible through use of features such as landscaping, planters,
porches, canopies, and/or stairs;

g) creating public spaces that are human-scale, comfortable, and publicly
visible with ample building openings and glazing;

h)  creating, reinforcing, and emphasizing important public vistas and view
corridors; and,

) minimizing excessive street noise and stationary noise source levels
through the design, placement, and construction of buildings and
landscaping.”

The development proposes pedestrian oriented uses at the ground level of the
development including eight ground related units along Green Road and 400 sq m of
commercial floor area at the intersection of Green Road and Frances Avenue. The
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SUBJECT: Site Plan Control Application for 310 Frances Avenue (PED19115)
(Ward 10) - Page 9 of 15

proposed 1,836 units will provide for population needed to support transit infrastructure.
However, additional information is required from the applicant to demonstrate
compatibility between the existing uses and the proposed development, including the
design and placement of tower component.

“‘B.3.3.2.6 Where it has been determined through the policies of this Plan that
compatibility with the surrounding areas is desirable, new development and
redevelopment should enhance the character of the existing environment by:

a) complementing and animating existing surroundings through building
design and placement as well as through placement of pedestrian
amenities;

B.3.3.3.2 New development shall be designed to minimize impact on neighbouring
buildings and public spaces by:

a) creating transitions in scale to neighbouring buildings;
b) ensuring adequate privacy and sunlight to neighbouring properties; and,
c) minimizing the impacts of shadows and wind conditions.”

The applicant is required through the Site Plan Control process to ensure the above
noted policies have been met. In support, the applicant has submitted a Shadow Impact
Analysis prepared by KNYMH Inc., dated December 19, 2018 and a Pedestrian Wind
Assessment, prepared by RWDI, dated June 7, 2018 to demonstrate that the objectives
of the Urban Design policies have been met (see Appendix “C” to Report PED19115).
Additionally, the proposal was presented to the Design Review Panel on April 11, 2019
for feedback in context of how to best address these policies (see Appendix “E” to
Report PED19115). A summary of staff's comments, which state that insufficient details
have been provided for both documents, has been outlined in Appendix “D” to Report
PED19115. Additional information such as specific mitigation measures to wind
impacts, and existing shadows within the neighbourhood, have not been provided to
ensure that the development minimizes shadow and wind conditions.

Road and Railway Traffic Noise and Vibration

‘B.3.6.3.7 A noise feasibility study, or detailed noise study, or both, shall be
submitted as determined by the City prior to or at the time of application
submission, for development of residential or other noise sensitive land
uses on lands in the following locations:

a) 100 metres of a minor arterial road, as identified on Schedule C —
Functional Road Classification;
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SUBJECT: Site Plan Control Application for 310 Frances Avenue (PED19115)
(Ward 10) - Page 10 of 15

c) 400 metres of a truck route;

d) 400 metres of an existing or proposed parkway or provincial highway
(controlled access), as identified on Schedule C — Functional Road
Classification;”

The subject lands are adjacent to North Service Road, which is identified as a minor
arterial road on Schedule “C” — Functional Road Classification of the UHOP and is
approximately 25 metres from the QEW, a Provincial Highway and a truck route. An
Environmental Noise Impact Study has been submitted for staff’s review as part of the
application (see Appendix “C” to Report PED19115). A summary of staffs comments,
which require additional clarification from the applicant, has been outlined in Appendix
“D” to Report PED19115.

Natural Heritage System — Core Areas

Cc.2.3 It is the intent of this policy to preserve and enhance Core Areas and to
ensure that any development or site alteration within or adjacent to them
shall not negatively impact their natural features or their ecological
functions.

The subject property is located within the boundaries of the Urban Hamilton Official Plan
(UHOP). Based on Schedule B (Natural Heritage System) of the UHOP, Core Areas
have been identified adjacent to the subject property. In this case, the Core Areas have
been identified as Stoney Creek Watercourse 1 (regulated by the Hamilton
Conservation Authority; HCA), Community Beach Ponds Environmentally Significant
Area (ESA) and Lake Ontario.

Due to the size of the proposed development and the amount of glass/window surface
there is concern that the function of the adjacent Core Areas may be impacted per
Policy C.2.3 of the UHOP. These impacts include bird-window collisions, potential
predation of local wildlife by pets, dumping and the introduction of invasive species
within the ESA. Staff have requested that the owner demonstrate that the development
meets bird friendly design best practices. A Bird Impact Assessment discussing the
direct and indirect impacts on birds as well as implementation of specific bird-friendly
design elements that will be incorporated into the development is required to address
this comment (see Appendix “D” to Report PED19115). The Assessment will be
required with the next comprehensive submission from the applicant.

Traffic Management

C.45.12 The City shall require transportation impact studies to assess the impact
of proposed developments on current travel patterns and/or future
transportation requirements. These studies shall be submitted as part of
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SUBJECT: Site Plan Control Application for 310 Frances Avenue (PED19115)
(Ward 10) - Page 11 of 15

applications for Official Plan amendments, subdivision approvals, major
rezoning and major site plan approvals.

C.4.5.19 New development on properties adjacent to major arterial and minor
arterials and where necessary, collector roads, shall include provisions for
sufficient parking, loading, manoeuvring and off-street parking.”

The applicant has submitted a Traffic Impact Study (TIS) prepared by Paradigm
Transportation Solutions Ltd., dated December 2018, in support of the proposed
development. A copy of the report has been included in Appendix “C” to Report
PED19115. Preliminary staff comments note that revisions to the TIS are required to
meet Ministry of Transportation terms of reference.

A Parking Justification Study has been provided to support a reduction in parking from
1.5 parking spaces per unit to 1.3 parking spaces, which includes visitor parking. The
rationale provided by the applicant is not supported by staff and revisions are required
to the study before staff can evaluate a request for a parking reduction. Additional
comments have been outlined in Appendix “D” to Report PED19115.

Based on the foregoing, the proposal, as currently proposed, does not comply with the
UHOP.

Stoney Creek Zoning By-law No. 3692-92

The subject lands are zoned Mixed Use Commercial “MUC-4”" Zone, modified in the
former City of Stoney Creek Zoning By-law No. 3692-92. This zone permits mixed use
developments in the form of commercial uses on the ground floor with residential uses
above.

Through review of the application, staff have identified the following non-conformities to
the “MUC-4" Zone, modified:

e Minimum rear yard setback of 0.681 m to Tower 1, whereas a minimum setback of
3.0 mis required;

e Minimum amenity space of 33,169.3 sgq m, of which 1,806 sq m is proposed as a
combined indoor amenity area, whereas 55,031 sg m of amenity area is required,;

¢ Minimum landscaped open space of 20%, whereas 50% landscaped open space is
required,;

e Minimum 1.1 m landscaped strip along Frances Avenue and 0.6 m wide landscaped
strip, whereas a minimum 5.0 m wide landscaped strip adjacent to a street is
required;

¢ Minimum 3.6 m landscaped strip adjacent to another lot, whereas a minimum 9.0 m
landscaped strip adjacent to another lot is required;
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e Minimum 2,387 residential parking spaces and 22 commercial parking spaces,
whereas 2,763 residential parking spaces and 1 parking space for every 28 sq m of
commercial parking spaces is required;

e To permit consolidated residential and commercial driveway access whereas
commercial and residential parking shall be separate with separate points of ingress
and egress; and,

e To permit residential uses, including associated amenity areas on the ground floor,
whereas residential uses shall be located above the ground floor.

The scope of these non-conformities could be considered by the Committee of
Adjustment through a Minor Variance application, given the variances meet the
following tests under Section 45(1) of the Planning Act:

The variance meets the general intent and purpose of the Official Plan;
The variance meets the general intent and purpose of the Zoning By-law;
The variance is desirable for the appropriate use of the land; and,

The variance is considered minor in nature.

The impact of the variances is integral to the evaluation of the above noted tests.
Accordingly, the scale of these variances may not be appropriate for this site but may
be appropriate for another development. Staff have not indicated whether these
variances can be supported from a Planning perspective as revisions and further
evaluation is needed to address some of the other issues that been identified through
the review process. Once the list of all variances has been finalized, staff will be
coordinating with the local Ward Councillor and the applicants to determine how best to
engage with the public. This engagement may be in the form of an information letter, or
a public open house hosted by the Ward Councillor and / or the applicant.

RELEVANT CONSULTATION

Design Review Panel

The proposal was presented by the applicants to the DRP on April 11, 2019. DRP
provided technical feedback from a design perspective which encouraged breaking up
the main podium into separate towers and providing additional uses at the ground level.
A full copy of the meeting minutes has been included in Appendix “E” to Report
PED19115. The applicant has not formally submitted a revised proposal and continues
to dialogue with staff on the design of the proposal.

Public Input

Several delegations were made at the April 16, 2019 Planning Committee in response
to the proposed development. Overall, the following concerns were raised by the
delegations:

OUR Vision: To be the best place to raise a child and age successfully.
OUR Mission: To provide high quality cost conscious public services that contribute to a healthy, safe and prosperous
community, in a sustainable manner.
OUR Culture: Collective Ownership, Steadfast Integrity, Courageous Change, Sensational Service, Engaged
Empowered Employees.
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e Departure from the original approved development concept, approved on February
10, 2010;

Opposition to proposed density;

Opposition to proposed height;

Development out of scale with the surrounding neighbourhood;

Reduction of provided parking as on-street parking in the neighbourhood cannot be
accommodated,;

Adjacent properties will be negatively impacted by shadow;

Stormwater management impacts;

Impacts on migratory bird patterns; and,

Traffic congestion.

Section 41(6) of the Planning Act does not give City Council, or its designates, the
authority to limit the height and density of proposed buildings through the Site Plan
application process. The intent of the Site Plan Control process is to evaluate the details
of development as it implements applicable Official Plan policies, the Zoning By-law,
and meets appropriate design guidelines not limited to planning, engineering and
transportation perspectives. The concerns noted above will be addressed through the
technical review of the Site Plan Control Application based on this lens.

Two of the delegations submitted materials in support of the development per the
following items:

Suburban neighbourhoods can function in harmony with high rise developments;
Development will provide condo ownership and rental opportunities;

Encourage affordable home ownership;

Development will encourage job growth;

Encourage transit services in the area; and,

Development includes high quality landscaping.

All of the comments above will be considered as part of the final approved Site Plan
process.

Development Review Team Meeting

On April 24, 2019, the Ward Councillor and City staff met with the applicants to discuss
the technical review of the application. A summary of staff's comments, which include all
commenting agencies and departments, has been included in Appendix “D” to Report
PED19115. The following key issues have been raised by staff as concerns for the
development:

e Site servicing (sanitary sewers, watermain capacity and stormwater management,
see Appendix “D” to Report PED19115);

OUR Vision: To be the best place to raise a child and age successfully.
OUR Mission: To provide high quality cost conscious public services that contribute to a healthy, safe and prosperous
community, in a sustainable manner.
OUR Culture: Collective Ownership, Steadfast Integrity, Courageous Change, Sensational Service, Engaged
Empowered Employees.
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e Traffic Impact;

e Parking;

e Site Design;

e Bird Friendly Design;
e Shadow Impact;

e Wind Impact; and,

e Noise Impact.

Based on the above, the development has been referred back to the applicant for
revisions to the site design and adjustments to the technical studies. Staff have
scheduled meetings with the applicants to address these concerns. A revised proposal
that addresses these comments has not been received to date.

Next Steps

Based on the concerns from staff and commenting agencies, as well as feedback from
the public, staff are not in a position to issue Conditional Approval of the proposal in its
current form. The applicant will be working with staff to refine the development proposal
per applicable policies and guidelines. Once the development has been adjusted,
detailed revisions to the supporting studies will be requested for staff’'s review. Staff will
again coordinate with the local Ward Councillor regarding on-going public engagement
as part of subsequent submissions.

ALIGNMENT TO THE 2016 - 2025 STRATEGIC PLAN

Community Engagement & Participation
Hamilton has an open, transparent and accessible approach to City government that
engages with and empowers all citizens to be involved in their community.

Healthy and Safe Communities
Hamilton is a safe and supportive city where people are active, healthy, and have a high
quality of life.

Clean and Green
Hamilton is environmentally sustainable with a healthy balance of natural and urban
spaces.

Built Environment and Infrastructure
Hamilton is supported by state of the art infrastructure, transportation options, buildings
and public spaces that create a dynamic City.

Our People and Performance
Hamiltonians have a high level of trust and confidence in their City government.

OUR Vision: To be the best place to raise a child and age successfully.
OUR Mission: To provide high quality cost conscious public services that contribute to a healthy, safe and prosperous
community, in a sustainable manner.
OUR Culture: Collective Ownership, Steadfast Integrity, Courageous Change, Sensational Service, Engaged
Empowered Employees.
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APPENDICES AND SCHEDULES ATTACHED

Appendix “A” — Location Map
Appendix “B” — Site Plan & Elevations
Appendix “C” — Technical Studies
Appendix “D” — Comment Summary
Appendix “E” — DRP Minutes

OUR Vision: To be the best place to raise a child and age successfully.
OUR Mission: To provide high quality cost conscious public services that contribute to a healthy, safe and prosperous
community, in a sustainable manner.
OUR Culture: Collective Ownership, Steadfast Integrity, Courageous Change, Sensational Service, Engaged
Empowered Employees.
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Disclaimer

This document has been prepared for the titled project or named part thereof (the
“project”) and except for approval and commenting municipalities and agencies in
their review and approval of this project, should not be relied upon or used for any
other project without an independent check being carried out as to its suitability and
prior written authorization of Paradigm Transportation Solutions Limited being
obtained. Paradigm Transportation Solutions Limited accepts no responsibility or
liability for the consequence of this document being used for a purpose other than
the project for which it was commissioned. Any person using or relying on the
document for such other purpose agrees, and will by such use or reliance be taken to
confirm their agreement to indemnify Paradigm Transportation Solutions Limited for
all loss or damage resulting there from. Paradigm Transportation Solutions Limited
accepts no responsibility or liability for this document to any party other than the
person by whom it was commissioned and the approval and commenting
municipalities and agencies for the project.

To the extent that this report is based on information supplied by other parties,
Paradigm Transportation Solutions Limited accepts no liability for any loss or damage
suffered by the client, whether through contract or tort, stemming from any
conclusions based on data supplied by parties other than Paradigm Transportation
Solutions Limited and used by Paradigm Transportation Solutions Limited in
preparing this report.
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Executive Summary

Content

Paradigm Transportation Solutions Limited (Paradigm) was retained by New
Horizon Development Group (Sapphire) Inc. to conduct this Transportation
Impact, Parking Justification and TDM Options Study for the proposed
residential and commercial development to be located at 310 Frances
Avenue in the City of Hamilton, Ontario.

This study includes an analysis of existing traffic conditions, a description of
the proposed development, traffic forecasts for each phase of development,
a parking assessment, transportation demand management assessment and
recommendations for any required roadway improvements to accommodate
future traffic conditions.

Development Concept

The proposed commercial development is located on the south side of
Frances Avenue east of Green Road. The property is currently vacant land
bordered by residential dwellings to the north and a small commercial
development to the west.

The subject site is proposed to include a total of 1,836 residential units in
three high-rise buildings with a total of 400 square metres (4,306 square feet)
of ground-floor commercial retail space. An on-site parking supply of 2,438
spaces is proposed to service the residential component of the site,
including 20 barrier free spaces. Seven (7) parking spaces are proposed for
the commercial component. All parking spaces are provided in an above-
grade parking structure.

The development will be constructed in three phases with one building
completed every two years from 2021 (Phase 1) to 2025 (full build-out).
Vehicular access to the site is proposed via four (4) all-turns driveway
connections to Frances Avenue. These driveways (herein referred to as “Site
Access”) are planned to be stop-controlled on the minor road (driveway)
approach.

Conclusions

Based on the investigations carried out, it is concluded that:

Existing Traffic Operations

Under existing traffic conditions, all intersections within the study area are
operating at acceptable levels of service (LOS) during the AM and PM peak
hours. The following critical movement is noted:

North Service Road and Green Road:
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e Southbound left-turn movement — LOS D during the PM peak
hour with a v/c ratio of 0.28. The low v/c ratio on this movement
indicates the delay is due to the high volume of through traffic on
North Service Road which limits available gaps for side street
traffic.

Development Generated Traffic

At full build-out, the development is forecast to generate 556 and 666 trips
during the AM and PM peak hours, respectively.

2021 Background Traffic Operations

Under 2021 background traffic conditions all intersections within the study
area are forecast to operate at overall acceptable levels of service. The
following critical movement is noted:

North Service Road and Green Road:

e Southbound left-turn movement — LOS D with a v/c of 0.32 during
the AM peak hour and LOS F with a v/c of 0.57 during the PM
peak hour. The low to moderate v/c ratios indicate the delay is
due to the high volume of through traffic on North Service Road
which limits available gaps for side street traffic.

2021 Total Traffic Operations (Phase 1)

Under 2021 total traffic conditions all intersections within the study area are
forecast to operate at overall acceptable levels of service. The following
critical movements are noted:

North Service Road and Green Road:

o Southbound left-turn movement — LOS E with a v/c ratio of 0.58
during the AM peak hour and LOS F with a v/c ratio of 1.25
during the PM peak hour. The 95" percentile queue is forecast to
exceed the available storage by 11 metres during the PM peak
hour;

e Southbound right-turn movement — LOS D with a v/c ratio of 0.59
during the AM peak hour; and

e The moderate v/c ratios during the AM peak hour indicate the
delay is due to the high volume of through traffic on North Service
Road which limits available gaps for side street traffic.

2023 Background Traffic Operations

Under 2023 background traffic conditions all intersections within the study
area are forecast to operate at overall acceptable levels of service. The
following critical movements are noted:
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North Service Road and Green Road:

e Southbound left-turn movement — LOS F with a v/c ratio of 0.62
during the AM peak hour and LOS F with a v/c ratio of 1.40
during the PM peak hour. The95" percentile queue is forecast to
exceed the available storage by 16 metres during the PM peak
hour;

e Southbound right-turn movement — LOS D with a v/c ratio of 0.62
during the AM peak hour; and

o The moderate v/c ratios during the AM peak hour indicate the
delay is due to the high volume of through traffic on North Service
Road which limits available gaps for side street traffic.

2023 Total Traffic Operations (Phase 2)

Under 2023 total traffic conditions all intersections within the study area are
forecast to operate at overall acceptable levels of service. The following
critical movements are noted:

North Service Road and Green Road:

e Southbound left-turn movement — LOS E with a v/c ratio of 0.93
during the AM peak hour and LOS F with a v/c ratio of 2.66
during the PM peak hour. The 95" percentile queue is forecast to
exceed the available storage by 15 metres during the AM peak
hour and 51 metres during the PM peak hour;

e Southbound right-turn movement — LOS D with a v/c ratio of 0.95
during the AM peak hour; and

e Overall intersection — LOS E during the PM peak hour.

2025 Background Traffic Operations

Under 2025 background traffic conditions all intersections within the study
area are forecast to operate at overall acceptable levels of service. The
following critical movements are noted:

North Service Road and Green Road:

e Southbound left-turn movement — LOS F with a v/c ratio of 1.0
during the AM peak hour and LOS F with a v/c ratio of 2.97
during the PM peak hour. The 95" percentile queue is forecast to
exceed the available storage by 21 metres during the AM peak
hour and 55 metres during the PM peak hour;

e Southbound right-turn movement — LOS F with a v/c ratio of 1.01
during the AM peak hour; and

e Overall intersection — LOS D during the AM peak hour and LOS F
during the PM peak hour.
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2025 Total Traffic Operations (Full Build-Out)

Under 2025 total traffic conditions all intersections within the study area are
forecast to operate at overall acceptable levels of service. The following
critical movements are noted:

Green Road and Frances Avenue:

e Westbound left-turn/through/right-turn movement — LOS D with a
v/c ratio of 0.79 during the AM and 0.74 during the PM peak hour.

North Service Road and Green Road:

e Southbound left-turn movement — LOS F with a v/c ratio of 1.40
during the AM peak hour and a v/c ratio of 5.47 during the PM
peak hour. The 95" percentile queue is forecast to exceed the
available storage by 59 metres during the AM peak hour and 55+
metres during the PM peak hour;

e Southbound right-turn movement — LOS F with a v/c ratio of 1.33
during the AM peak hour; and

e Overall intersection — LOS F during the AM and PM peak hours.

Remedial Measures

The following remedial measures are required to provide acceptable levels of
service at the study area intersections:

Traffic signals at the intersection of North Service Road and Green
Road. Although not warranted until 2025, the signals should be
installed as part of Phase 1 of the development (2021) to provide
acceptable levels of service on all approaches;

A separate westbound right-turn lane should be provided at the
intersection of North Service Road and Green Road at the 2025
horizon. This lane warrants 7.5 metres of storage and 120 metres of
taper and parallel lane; however, due to environmental constraints,
only 10 metres of storage and 15.8 metres of taper can be provided
within the right-of-way without significant reconstruction;

A separate westbound left-turn lane should be provided at the
intersection of Green Road and Frances Avenue at the 2025; and

The southbound left-turn lane at North Service Road and Green Road
should be increased by 15 metres by the 2025 horizon.

These improvements are directly related to the increase in traffic due to
development of the subject site.

Parking Assessment

City of Stoney Creek By-law Parking Requirements
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Based on the City of Stoney Creek Zoning By-law 3692-92, a total of 3,090
parking spaces will be required to service the residential component of the
site. A total of 2,438 spaces are proposed. This is a deficiency of 652 spaces
or 21% of the By-law parking requirement.

Proxy Site Survey Data

Parking utilization surveys were undertaken at a proxy site in Burlington,
Ontario (3060/3070 Rotary Way). Based on the maximum observed demand
at the proxy sites, a total of 2,295 spaces would be required to service the
site during the peak weekday period. A total of 2,438 spaces are proposed.
This is a surplus of 143 spaces or 106% of the proxy site parking
requirement.

Overall Findings

The Zoning By-law results in a deficiency in parking of 652 spaces and the
proxy site data results in a surplus of 143 spaces. The proxy site data
provides an accurate representation of the parking demands for the site as
they are based on area-specific data and not a general Zoning By-law.
Additionally, it further supports a reduction in parking requirements for the
site. Therefore, the proposed parking supply should adequately
accommodate the parking demands of the site.

TDM Options

The proposed site with nearby connections to bicycle facilities and transit
routes has the potential to be an accessible development. Further enhancing
these elements inside and outside the boundaries of the development will
ensure these opportunities do not go unused.

By incorporating the TDM options contained in this report, such as
improving walking and cycling facilities, reducing the parking supply and
developing individualized travel plans for residents (alternative mode trip
planning, carpool arrangements, etc.), the site will set the tone for the
surrounding area in helping to achieve the City’s long-term transportation
goals.

Recommendations
Based on the findings of this study, it is recommended that:

The City of Hamilton recognize the conclusions drawn above;
The site be allowed to be developed as planned;
The site driveway connections operate under stop sign control;

The City install traffic signals at the intersection of North Service
Road and Green Road by buildout of Phase 1 in 2021. The signal
timing and phasing should be optimized as required;
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A separate westbound right-turn lane with 10 metres of storage and
15.8 metres of taper should be provided at the intersection of North
Service Road and Green Road at the 2025 horizon;

A separate westbound left-turn lane with 45 metres storage should
be provided at the intersection of Green Road and Frances Avenue at
the 2025 horizon. This can be accomplished through pavement
markings;

The southbound left-turn lane at North Service Road and Green Road
should be extended by 15 metres by the 2025 horizon. This can be
accomplished through pavement markings; and

The applicant should ensure proper pedestrian and cyclist
connections from the surrounding roads to the buildings’ main
entrances;

Current bus schedules are provided within the lobby of each building
to further promote the use of transit; and

The buildings’ management should work with the buildings’ residents
to form a travel planning committee/team that will help develop
individualized travel plans (alternative mode trip planning, carpool
arrangements, etc.) for interested residents. To assist the
committee/team, the applicant should consider providing a kiosk
within the lobby of each building for use by the committee/team.
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Introduction

Overview

Paradigm Transportation Solutions Limited (Paradigm) was retained by New
Horizon Development Group (Sapphire) Inc. to conduct this Transportation
Impact, Parking Justification and TDM Options Study for the proposed
mixed-use development located at 310 Frances Avenue in Hamilton,
Ontario. Figure 1.1 details the study area and location of the subject site.

The development is proposed to be constructed in three (3) phases to
include three (3) high-rise apartment buildings with a total of 1,836 units and
400 square metres (4,306 square feet) of commercial space. A total of 2,438
parking stalls are proposed to service the residential component of the site,
including 20 barrier free spaces. Seven (7) parking spaces are proposed for
the commercial component. Vehicular access to the site is proposed via four
(4) all-turns driveway connections to Frances Avenue. The site is expected to
be fully built and occupied by 2025.

Purpose and Scope

The purpose of this study is to assess the impacts of the subject site on the
adjacent roadway network, to determine the improvements necessary (if any)
to mitigate impacts and to assess the adequacy of the proposed parking

supply.

The scope of the study includes the following:
Determination and assessment of the current traffic conditions in the
vicinity of the site;
Determination and assessment of the additional traffic that will be
generated by the proposed development;
Analyses of the impacts of the additional traffic;
Assessment of the adequacy of the proposed parking supply;

Assessment of the transportation demand management measures
integrated into the site plan; and

Recommendations on the measures required to accommodate the
traffic in a satisfactory manner.

This report has been prepared to meet the City of Hamilton Traffic Impact
Study (TIS) Guidelines'. This report assesses traffic conditions
corresponding to the 2021 (Phase 1 opening year), 2023 horizon (Phase 2
opening year) and 2025 horizon (Phase 3 Full Build-Out), as required under
the City of Hamilton Guidelines.

' City of Hamilton, Traffic Impact Study Guidelines, July 2009
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Appendix A contains the pre-study consultation correspondence with the
City of Hamilton staff.

Study Area Intersections
The following intersections were investigated in this study:

Green Road and Frances Avenue (two-way stop control);
North Service Road and Green Road (two-way stop control);
North Service Road and Millen Road (two-way stop control); and

The four (4) proposed site driveway connections to Frances Avenue
(two-way stop control).
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Existing Conditions

This section documents current traffic conditions, operational deficiencies
and constraints experienced by the public travelling at the intersections
within the study area. The operational deficiencies and constraints identified
at this stage will be fundamental to the process of defining the required
remedial measures.

Road Network

The characteristics of the roadways in the study area are described below.
Reference was made to the City of Hamilton’s Official Plan?. All intersections
within the study area are stop-controlled.

North Service Road is an east-west minor arterial roadway between
Centennial Parkway and Fruitland Road. North Service Road has an
urban cross-section on the north side and rural cross-section on the
south side in the westerly portion of the study area. North Service
Road is designated as a full-time truck route by the City of Hamilton.
Within the study area, the posted speed limit is 80 kilometres per
hour. Parking restrictions are not posted; therefore, parking is subject
to City of Hamilton Parking By-law regulations. The surrounding land
uses are mainly public park lands and residential development.

Green Road is north-south local roadway running from Lake Ontario
in the north to North Service Road/Queen Elizabeth Way (QEW).
Green Road continues south of the QEW; however, a direct
connection is not provided across the highway. Within the study
area, Green Road has a four-lane urban cross-section consisting of
one travel lane and one parking “lane” in each direction. The speed
limit is not posted; therefore, it is assumed to be 50 kilometres per
hour. North of Frances Avenue, parking is permitted on the east side
of the roadway and on the west side of the roadway in the vicinity of
Church Street. South of Frances Avenue, parking restrictions are not
posted; therefore, parking is subject to City of Hamilton Parking By-
law regulations. The surrounding land use is mainly residential in
nature.

Millen Road is a two-lane minor arterial roadway with an urban
cross-section that provides a continuous and direct connection from
North Service Road to South Service Road and points further south
across the QEW. Millen Road is designated as a full-time truck route
by the City of Hamilton. The speed limit is not posted; therefore, it is
assumed to be 50 kilometres per hour. Parking is prohibited on the
south side of the roadway on the section parallel to Lake Ontario and
stopping is prohibited on the west side of the roadway over the QEW.

2 City of Hamilton. Urban Hamilton Official Plan Schedule C - Functional Road
Classification. January 2017.
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The surrounding land use is residential in nature north of the QEW
and light industrial in nature south of the QEW.

Frances Avenue is an east-west two-lane local roadway running
from Grays Road in the west ending in a cul-de-sac east of Green
Road. Within the study area, Frances Avenue has a two-lane urban
cross-section. The speed limit is not posted; therefore, it is assumed
to be 50 kilometres per hour. Parking restrictions are not posted;
therefore, parking is subject to City of Hamilton Parking By-law
regulations. The surrounding land use is mainly residential in nature.

On-street parking on the study area roads is regulated by the City of
Hamilton On-Street Parking By-law No. 01-218%. The By-law prohibits
vehicles from parking for longer than 12 hours at any given time.

Figure 2.1 illustrates the existing lane configurations and traffic control at
the study area intersections.

Existing Transit Service

The City of Hamilton and GO Transit do not currently provide fixed route
transit service within 400 metres of the subject site. The nearest fixed transit
route in the study area is Route 56 — Centennial, which travels north - south
from Eastgate Terminal Platform #3 to Lakeland Community Centre. Service
runs daily from 10:00 AM to 6:10 PM on 45- minute headways. The nearest
transit stop for Route 56 is located 1.9 kilometres west of the subject site.

However, the site is located within an area where Trans-Cab service is
provided. Trans-Cab is a shared ride taxi service between Hamilton Street
Railway (HSR) and Hamilton Cab. It is available to all passengers in Stoney
Creek where buses do not currently provide service. The subject site is
located within the Bell Manor and Levi-Loop Trans-Cab service area. This
service picks up passengers and transports to the nearest bus stop transfer
point:

Confederation Parkway and North Service Road (2.7 kilometres from
the subject site); or

Grays Road and Barton Street (2.0 kilometres from the subject site).
Trans-Cab service is provided Monday through Saturday from 6:00 AM to
7:00 PM. This service costs $0.50 in addition to the standard bus fare ($3.00
or less depending on method of payment).

Figure 2.2 shows the location of the fixed transit routes and Trans-Cab area.

8 City of Hamilton. On-Street Parking By-law No. 01-218.
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2.3 Active Transportation
2.3.1 Walkability
Pedestrian sidewalks are provided throughout the study area as follows:

Green Road
e Sidewalks are provided on both sides of the roadway.
Millen Road

e Asidewalk is provided on the north side of the roadway on the
section that runs parallel to Lake Ontario.

Frances Avenue:

e Sidewalks are provided along both sides of the roadway.
2.3.2 Cycling

Several roadways within the study area are designated cycling/trail routes.
The details of each are as follows:

Frances Avenue from Grays Road to east of Green Road is identified
on the City of Hamilton’s Rural Cycling Map as an on-street bike
route and a walking or hiking trail. East of Green Road, the trail
continues eastward through the undeveloped lands as the extension
of Frances Avenue and is designated as a paved multi-use trail
(shared with pedestrians). This trail is also part of the Waterfront Trail
system;

North Service Road is designated as part of the Ontario Bicycle
Route. The route is an “inter-regional cycling network of provincially
and regionally important links that fill an existing gap needed for
cycling routes between regions and extends to all provincial and
international boundaries”; and

Millen Road/Frances Avenue/Shoreview Place is designated as a
signed on-street bike route throughout the study area. The portion of
Millen Road that runs parallel to Lake Ontario (Shoreview Place) is
designated as a paved multi-use trail that is part of the Waterfront
Trail system. Parking is available on the north side of Shoreview
Place.

Figure 2.3 shows the City of Hamilton’s cycling and trail map, including the
location of the subject site.
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2.4 Existing Traffic Volumes

The weekday AM and PM peak hour traffic counts for the study area
intersections were provided as follows:

Green Road and Frances Avenue: collected by Paradigm staff on
June 24, 2015;

Green Road and North Service Road: collected by Paradigm staff on
May 2, 2017; and

Millen Road and North Service Road: collected by the City of
Hamilton on May 6, 2016.

A growth rate of 2% per annum compounded was applied to all intersection
volumes for the respective number of years to reflect 2018 conditions. This
growth rate is also reflective of the yearly growth in average annual daily
traffic (AADT) on the QEW between Fruitland Road and Centennial Parkway
from 2005 to 20104

To ensure consistency, network traffic volumes on Green Road and North
Service Road were balanced using the higher volume intersection. Any
further resultant traffic volume discrepancies were equalized based on
percent distribution.

Waterfront Trails is located in the Green Millen Shores Estates (GMSE)
development area. Over the past couple of years, Paradigm has completed
extensive analysis for a number of development applications within this area.
The most recent study was completed in June 2017° and included traffic
forecasts for the AM and PM peak hours for the 2021 and 2026 horizon
years. These forecasts include general traffic growth, the traffic generated by
full development of the GMSE lands (not including the subject site) and the
planned improvements to Confederation Park. It is noted that Paradigm
assumed the developments at 311 and 321 Frances Avenue and 98
Shoreview were completed and fully occupied at the time of that study.

Figure 2.4 and Figure 2.5 summarize the base year (2018) AM and PM peak
hour traffic volumes, respectively. Appendix B contains the detailed count
data.

* Provincial Highways Traffic Volumes 1988-2010, Ministry of Transportation
5 Paradigm Transportation Solutions Limited. 707 Shoreview Place, City of Hamilton
Transportation Impact Study. June 2017.
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Traffic Operations

Intersection level of service (LOS) is a recognized method of quantifying the
delay experienced by drivers at intersections. The term “Level of Service”
denotes how well a traffic movement operates under given traffic demands,
lane arrangements, and traffic controls. Each level is determined by the
average amount of control delay per vehicle. Control delay is the total delay
associated with stopping for a signal or stop sign, and includes four
components: deceleration delay, stopped delay, queue move up time and
final acceleration delay.

Table 2.1 contains the level of service criteria for signalized and stop-
controlled intersections. As shown, LOS A indicates small average control
delays (less than 10 second per vehicle) whereas LOS F indicates
intersection failure, which results in extensive vehicular queues and long
delays (over 50 seconds per vehicle at an unsignalized intersection, and over
80 seconds per vehicle at a signalized intersection). LOS D is typically
considered acceptable peak-hour performance in an urban setting, and
lower LOS values are tolerable for short-term time periods during peak hours
when heavier traffic volumes are expected.

TABLE 2.1: VEHICLE LEVEL OF SERVICE DEFINITIONS

Signalized Intersections Unsignalized Intersections

Level of Service  Average Total Delay Average Total Delay
(sec/veh) (sec/veh)
A <=10 <=10
B >10&<=20 >10&< =15
C >20&<=35 >15&<=25
D >35&<="55 >25&<=35
E >55&<=80 >35&< =50
F > 80 > 50

As per the City of Hamilton TIS Guidelines, the following defines critical
movements for intersections:

» Volume to capacity ratios for through movements or shared
through/turning movements that operate at 0.85 or greater for
signalized intersections;

» Volume to capacity ratios for exclusive turning movements that
operate at 0.90 or greater for signalized intersections;

» Level of service based on average delay per vehicle or individual
movement is LOS D or greater for unsignalized intersections; and

» Estimated 95" percentile queue lengths exceed available turning lane
storage.
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The operations of the study intersections under existing, or base year (2018),
traffic conditions were evaluated using Synchro 9 with HCM 2000
procedures. The intersection analysis considered three separate measures
of performance:

The LOS for each turning movement;
The volume to capacity (v/c) ratio for each turning movement; and

The 95™ percentile queue lengths.

Table 2.2 summarizes the existing intersection operations, indicating the
existing levels of service (LOS), volume to capacity ratios (V/C) and 95%
percentile queues experienced within the study area for the AM and PM
peak hours, respectively.

The analyses indicate that all intersections and movements within the study
area currently operate at overall acceptable levels of service, with the
following exception:

North Service Road and Green Road:

e Southbound left-turn movement — LOS D during the PM peak
hour with a v/c ratio of 0.28. The low v/c ratio on this movement
indicates the delay is due to the high volume of through traffic on
North Service Road which limits available gaps for side street
traffic.

Appendix C provides the detailed Synchro 9 reports.
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TABLE 2.2: BASE YEAR (2018) AM PEAK HOUR TRAFFIC OPERATIONS SUMMARY

K Direction / Movement / Approach
S Eastbound Westbound Northbound Southbound
o =
r Intersection C_I?;;?' MOE £ .| 8 £ .| 8 5| |8 $|.|8|E
= S| 2|2 |8 |3|2|e|&|3|2||&8|2|2|c¢c|3s
2 -l el |g| Y |s|le|g|" |||~ E|lx| g
< = < = < - < - <
LOS < A > A < A > A < A > A < A > A A
1 - Green Road & TWsC Delay | < 9 > 9 < 10 > 10 < 1 > 1 < 0 > 0 5
Frances Avenue V/C < 0.04 > < 0.10 > < 0.00 > < 0.00 >
Q < 1 > < 3 > < 0 > < 0 >
LOS A A A A > A (¢} B C A
5 Delay 9 0 2 0 > 0 16 14 15 3
2 2 - North Service Road & TWSC V/C | 0.02 | 0.03 039 | > 0.17 0.16
= Green Road Q 1 0 0 > 5 5
g Ex 125 - - > 40 -
s Avail. | 125 | - - > 35 -
< LOS A A A A > A B B B A
Delay| 9 0 2 0 > 0 15 15 15 5
3 - North Service Road & TWSC V/C | 0.03 | 0.05 0.28 > 0.40 0.40
Millen Road Q 1 0 0 > 15 15
Ex 90 > - 25
Avail. | 89 - - > - 10
MOE - Measure of Effectiveness Q - 95th Percentile Queue Length TCS - Traffic Control Signal RBT - Roundabout
LOS - Level of Service Ex. - Existing Available Storage TWSC - Two-Way Stop Control < - Shared Left-Turn Lane
Delay - Average Delay per Vehicle in Seconds Avail. - Available Storage AWSC - All-Way Stop Control > - Shared Right-Turn Lane
TABLE 2.3: BASE YEAR (2018) PM PEAK HOUR TRAFFIC OPERATIONS SUMMARY
8 Direction / Movement / Approach
5 Eastbound Westbound Northbound Southbound
o =
2 Intersection C.I?;;?' MOE £ .| 5 £ .| % £ .| % £l . [8]|¢
2 §|1 3|2 | |8 |23 |2|c|8§|3|2|¢c|8§|2|2|¢2|s
c s | &= 2| 2| £ | & 2| 2| £ | & 2| 2| £ | & 2
< = < = < - < - <
LOS < A > A < B > B < A > A < A > A A
1 - Green Road & TWSC Delay | < 10 > 10 < 10 > 10 < 1 > 1 < 1 > 1 4
Frances Avenue V/C < | 0.06 > < | 0.06 > < 0.01 > < 0.00 >
Q < 2 > < 2 > < 0 > < 0 >
LOS A A A A > A D B (o] A
5 Delay 8 0 1 0 > 0 33 10 22 2
I° 2 - North Service Road & TWsC V/C | 0.08 | 0.44 0.20 > 0.28 0.06
x Green Road Q 2 0 0 > 9 1
g Ex 125 - - > 40 -
s Avail. | 123 - - > 31 -
a LOS A A A A > A B B B A
Delay 8 0 1 0 > 0 13 13 13 3
3 - North Service Road & TWsC V/C | 0.05| 0.43 0.11 > 0.21 0.21
Millen Road Q 1 0 0 > 6 6
Ex 90 - > - 25
Avail. | 89 - - > - 19
MOE - Measure of Effectiveness Q - 95th Percentile Queue Length TCS - Traffic Control Signal RBT - Roundabout
LOS - Level of Service Ex. - Existing Available Storage TWSC - Two-Way Stop Control < - Shared Left-Turn Lane

Delay - Average Delay per Vehicle in Seconds Avail. - Available Storage AWSC - All-Way Stop Control > - Shared Right-Turn Lane
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Development Concept

Development Description

The proposed development is located at 310 Frances Avenue and is
bordered by Frances Avenue to the north, Green Road to the east and North
Service Road to the south.

The subiject site is proposed to be developed in three (3) phases:

Phase 1 (Tower 1) - Completed and occupied in 2021:

e 59 storey residential apartment building with 670 units,
comprising 448 one-bedroom units and 222 two-bedroom units;

e A total of 889 parking spaces; and

e Vehicular access via one (1) all-turns driveway connection to
Frances Avenue (Site Access 1).

Phase 2 (Tower 2) - Completed and occupied in 2023:

e 54 storey residential apartment building with 615 units,
comprising 410 one-bedroom units and 205 two-bedroom units;

e Atotal of 817 parking spaces; and

e Vehicular access via two (2) all-turns driveway connections to
Frances Avenue (Site Access 2 and Site Access 3).

Phase 3 (Tower 3) - Completed and occupied in 2025:

e 48 storey residential apartment building with 551 units,
comprising 369 one-bedroom units and 182 two-bedroom units;

e 400 square metres (4,306 square feet) of commercial retail space;

e Atotal of 739 parking spaces; and

e Vehicular access via one (1) all-turns driveway connection to
Frances Avenue (Site Access 4).

The development will also include an amenity building that will be available
for all residents of the site by the conclusion of construction. The four (4) all-
turns driveway connections to Frances Avenue (herein referred to as
“Access”) are planned to be stop-controlled on the minor road (driveway)

leg.

Figure 3.1 shows the proposed site plan.
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Development Trip Generation

Trip generation information is used to forecast the anticipated level of traffic
activity to occur as a result of the development of the site.

The Institute of Transportation Engineers (ITE) Trip Generation Manual 10™
Edition® provide rates and equations to estimate the constituent component
development peak hour traffic volumes. The following Land Use Codes
(LUC) were utilized in this study:

LUC 222 - Multifamily Housing (High-Rise): Includes apartments,
townhouses, and condominiums that have more that 10 levels; and

LUC 820 - Shopping Centre: Integrated group of commercial
establishments that is planned, developed, owned and managed as a
unit. The composition is related to its market area in terms of size,
location and type of store. Provides on-site parking facilities sufficient
to serve its parking demands.

The regression equations were utilized for the residential component of the
development as all criteria for their use were met. Average rates were used
for the commercial component estimates as all criteria for use of the
equation rates were not met.

Note that in order to remain conservative in the trip generation estimates,
reductions were not applied to account for the synergy between the
residential and commercial components of the development. This decision
was largely based on the small size of commercial retail space planned for
the site and that it will not be constructed until the final phase of
development.

Table 3.1 summarizes the resulting base trip generation and indicates that

the site will generate a total of 556 AM peak hour trips and 666 PM peak
hour trips upon full build-out.

8 Institute of Transportation Engineers. Trijp Generation Manual, 10" Edition. 2017.
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TABLE 3.1: TRIP GENERATION

Unitof Units/ AM Peak Hour PM Peak Hour
Land Use
Measure GFA Rate In Out Total In Out Total
W .
o | LUC 222 - Multifamily . 1 5
< | Housing (High-Rise) | UM | 670 [ FCE'| 48 | 152 | 200 | FCE® | 144 | 92 | 236
o
Total Phase 1 48 152 200 144 92 236
o
m I
o | LUC 222 - Multifamily ) ’ 5
< | Housing (High-Rise) | UMts | 615 | FCE'| 44 | 141 | 185 | FCE® | 183 | 85 | 218
o
Total Phase 2 44 141 185 133 85 218
LUC 222 - Multifamily .
© 1 2
w | Housing (High-Rise) Units | 551 | FCE'| 40 | 127 | 167 | FCE® | 120 | 76 | 196
<
= i .
a | WC szé)enf‘::pp'”g GFA | 4305 | 094 | 2 2 4 | 381 8 8 16
Total Phase 3 42 129 171 128 84 212
Total New Trips 134 422 556 405 261 666

'T=0.28(x) + 12.86 2T =0.34(x) + 8.56
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3.3 Development Trip Distribution and Assignment

The estimated site generated trips were assigned to the roadway network
based on the existing distribution of traffic within the study area as
calculated in the June 2017 Paradigm study. The 2016 Transportation
Tomorrow Survey (TTS) was not utilized to determine trip distribution data as
much of the study area had not yet been fully developed when the TTS data
was collected. Table 3.2 details the estimated trip distribution for the
development.

TABLE 3.2: TRIP DISTRIBUTION

Origin/Destination

West via Frances Avenue 10% 10%
East via North Service Road 20% 20%
West via North Service Road 55% 65%
South via Millen Road 15% 5%
Total 100% 100%

Using the trip generation and trip distribution estimates, the site traffic was
assigned to the road network. The site traffic is illustrated as follows:

» Figure 3.2 and Figure 3.3 - Phase 1;

» Figure 3.4 and Figure 3.5 - Phase 2; and

» Figure 3.6 and Figure 3.7 - Phase 3 (Full Build-Out)



g}g of 399

010081

Apn}s suodO WL pup uolpIIsSNI Bupnd ‘pondw] uolpOdSUDI] S| JUOILSIOA

1
3

Juswubissy o1pi] juswdojaAag WV | 9sbyd

1a o aauwn SNOILNIOS NOILVIIOdSNVIL /
o woipviod v
ol
©
S
[0}
o SIN peoy peoy
S Q0INIOS " 0INIBg
NU <“— Omw YUHON “ <“— O YHON
x <08 v 8 s I + 8¢ v 92 92
T oL —> 0L —|4q P Y " /L= 0 —|4qp 66 —
o peod o I Peod /1 3|, o
o 90INIOS o~ “ Q0INIOS ® ©
< YHON + D= = UHON + Do
S = = ~l. 83
[o5] - D...Uv W_ Wlw o W
i 5 | H
ol
21
o
|
|
|
|
|
|
1
2 o|! > |l : | 2 | o .|
o o o s I —
e : - : - ;- A E
- O F N ® F w on F H O F o 3 F
0 4+ 0 + 0 + 0 N 4 (0 @nuaay
0_6+va OOOAva OOOAva OOOAva & ool ¢ seoue
«0 d bl 0 «ov JdIbLIV 0 <o dILIV 0 <o JdIL|I¥V 0 <o JdIL|I¥V 0 «g
0o— 0 =4 s> 0 Alq9tP > 0 A9t o> 0 A9t Lo 8L Al t P G —
snueay o anueAY zGL —» anueAY zgL —» anueAy zg| — enueAy G|  —»
seouelq seouesd g © © O ssouelq 0 © © O ssouelq 0 © © O soouely 0 = © oo
t ey trg t 28 t 3o
o 9% o o = o O = o 9 %
© o5 = o o 2 o ag
i O S \’

N
N




010081
Apn}s suodO WL pup uolpIIsSNI Bupnd ‘pondw] uolpOdSUDI] S| JUOILSIOA

g}g of 399

163
1a o *: m E : m_mm< 0 _hhchh *: m E Q o — ®>® Q Em F m m U : m asuwn SNOILNIOS NOILVIIOdSNVIL /
Fo woipoiod
o o ‘
r O
©
S
Q
o SIN peoy peoy
S Q0INIOS ] 0INIBg
= o _ o
MD < gl YHoN “ « 0 YHON
x 8l v § « g [ €2 v 08 <08
T 8z —»> 8¢ —|4q P 0S — " s—> 0 —|4qp 09 —
Q Peod 0 3| _ _ Peod 05 V| o
a QoI9S N “ QoIMI9S ®w o
< YHON + D= = UHON + Do
g = =1 o 23
ol 28 21 gle 2 o]
|
{ 3| +
2
|
|
|
|
|
“
> t > t > t > t o - t
g 8|2 g of° g of° g of° 23 Sla
-8 1 g+ wd 4 ~8 4 8% |
o 8 OOOPO OOO»Io OOOﬁo &OOVoo::me
Ml vyl “« 2 “— vyl “— L S « p| SoouEMd
“«0 dble 0 <2z dI LIV 0 «w dILIV 0 «w dILIV 0 «w dI LIV 0 «wn
0o—+» 0 4 w®—> 0 2l tpr 26— 0 2lqtp 26— 0 2lq9*tpr 26— €8 4lq * p 6 —»
enueay o —» eNuUaAY g5 —» enuUAAY g5 —» anuaAY zZg —» enuaAY g
seouelq seouesd o © © O ssouelq 0 © © O ssouelq 0 © © O soouely 0 © oo
t ey t 28 t 38 t 3o
o O ¢ o o = o O = o o @
o|° 33 o|° 8 o|° ¢ o|° 88
i O v @ v

N
N



010081
Apn}s suodO WL pup uolpIIsSNI Bupnd ‘pondw] uolpOdSUDI] S| JUOILSIOA

g}% of 399

163
1a o *: m E C m_mm< 0 _hhchh *: m E Q o _ ®>® Q E< N w m c : m aauwn SNOILNIOS NOILVIIOdSNVIL /
i woipoiod
o o
£ O
©
S
[0}
o SIN peoy peoy
S Q0INIOS " 0INIBg
WU <“— WN YUHON “ <“— O YHON
x + 82 M | +Gg v v <« e
= 6> 6 4 9l — " 9.+ 0 e p 26 —»
0] peod o _ peoy g,
W 90INIOS o~ “ Q0INIOS SN
< HHON T 3= =3 HHON tFe
“|TEg o 5ls 28
_ ~
+ 3| v
21
|
|
|
|
|
“
W 4 wvv ~ “ W ~ M W 4 D H
g © < 8 =™ 8 <o 8 © “ Waw ol
-8 4 oG v wh v ~8 4 8% |
<l < ~|t cc + 0 ~ 4 (0 °nhusay
00+Io OOLTo OOOAINN OOOAIvv OOOAvamo:m._u_
«0 d bl 0 «o0 diIbLlv 0 <z dILflv 0 «w dILIV 0 «w dILIV 0o «v
0o— 0 =4 0o+ 0 2l9tpPr L= 0 Alq9tpP > 0 2Alq9tpP v 22 A9t P v —>
snueay o enueay g —» anueAay | anueAy || — onueAy | —»
seouelq seouesd g © © O ssouelq 0 © © O ssouelq 0 © © O soouely 0 = © oo
t2g t 28 t 28 t 3o
o 2§ o 8 o 8 o 28
© o5 © s © ] © a3
i O S \’

N
N



010081
Apn}s suodO WL pup uolpIIsSNI Bupnd ‘pondw] uolpOdSUDI] S| JUOILSIOA

g}g of 399

163
1ao *:wgcm_mm< o_hhchh *:mEQO_w>®Q Em N mmc:m asuwn SNOILNIOS NOILVIIOdSNVIL /
G woipoiod
o o ‘
£ O
©
S
[0}
o SIN peoy peoy
S Q0INIOS " 0INIBg
WU <“— yal YUHON “ <“— O YHON
X L v v i I “ 1z v 8l gl
T lc—> le —|q P v —» “ v —> 0 —|4q P G5 —»
0] peod o I peod Jp
W aoIAIeS ° 3 “ soINIeS R &
< HHON T 3= =3 HHON t 29
=[5 28 g | Sla 88
il 2| +
2
|
|
|
|
|
“
> t > t > t > t o = t
g o|° g 5|2 g 5|3 g of° F3 S|
-8 4 g+ wd 4 ~8 4 8% |
o 29 ol 99 4 0 3 4 (0 °nusay
00+Io OOSTo OOZTN@ OOOAImm_, OOOAIm_, seoueiq
0 d bl 0 «o0 dI LIV 0 <« JdIbLlvy 0 <« dILI¥V 0 < JdIbLIV 0 «oq
0o—+» 0 4 0=+ 0 2Al9*tpP v —> 0 Al tp ic—> 0 4lq*tp e —> 9. 2lq t p 6 —»
snueay o enueay g —» anueAy ¢ —» snueay Gg — enueay g  —»
seouelq seouesd g © © O ssouelq 0 © © O ssouelq 0 © © O soouely 0 © oo
t2g t 28 t 2y t 3o
o = [7] (7] =}
i O \ @ v

N
N



010081
Apnys suodQO WAL PUD uolDIISNI Bupund ‘}ondw] uolpUOdSUDl] S|IDJ] JUOIHSIDAA

g}z of 399

2 juswubissy o1pi] juswdojaAaaq
1ao L L4 am:z:@mzo_::omzo:«io&mz@ f
o
#2 WV (100-pIing [In4) € 9sDYd woipoiod )
£ O
©
S
[
x SIN peoy peoy
S oINS " oINS
WD « oz YHON “ « 0 UYLON
x + 9z v 9 <«Cg I 2 v v <« 1¢
T 8=+ 8 -4 p v — " b= 0 -4 pP 8 —
m mo“_VM_MM o ¥ o o “ mo__vMMM A 8 R
< . _ YLION
YHON 7= 2l 3@
o o8 g1 @l a8
I
+ 3 +
21
I
I
I
I
I
I
1
> t > t > t > t o t
g o e g o < 8 ] I 8 ™ 4 3 L1=
-8 o8 4 w8 | ~8 1 88 1|7
+ 0 olt 12 olt 12 " + 0 enueny
°°ly o So ol ©° &l | © o Rl |z & © Ol  seouesy
«0 d bl 0 «o diIL]lv 0 «o dibLlv 0 <1z dILlv 0 «av dIL|¥v 0 v
0o—- 0 4 0o+ 0 2l9*tpP 0o+ 0 2l«trPr 99—+ 0 2lq * 6zl — 9LL |lq * P el —
enueAy (g  — enueAy (o  — snuany g snuany g9 enueAy ¢| —
saouel4 soouesd g © © O sooueig 0 = © © O sazuei4 0 © © O sooueuq 0 = © oo
t 29 t+ 28 t+ 28 3L
o|° 58 o|° § -|° 3 SRS
! { ¢ { @ +

Q
N



g}g of 399

1
3

i

B
0)

Page 40

Appendix "C" to Report P

010081
Apn}s suodO WL pup uolpIIsSNI Bupnd ‘pondw] uolpOdSUDI] S| JUOILSIOA

Juswubissy o1pi] juswdojaraq

asuwn

6

SNOILNTOS NOILVIIOdSNVIL

d

>

Wd (1nO-pIing [Ind) € spyd WwoIPLIO
SIN peoy peoy
2o1MI0g " ELTTVEN
<“— yal YUHON | <“— O YHON
/1 v g “ |2 v 0L +«o0.
92—+ 92 —|4q P S —» " s> 0 —|4q P G5 —»
peod (o N | PEOH G¥ I\,
o0INIOg © © “ Q0INIOg = O
YHON % uOd 2 w“ YUHON % Wu mw
sz &8 o SERE
{ 3| +
21
|
|
|
|
|
“
> t > t > t > t P t
m ol” m ol” m W W w W W anm o W_
-8 1 g+ wd 4 28 1 g8sg |
4 0 ol P9 o P9 = 4 (0 °nusay
OO+Io OOOTo OOZTo OO_GAIvo c._OOAIm_, seouely
0 d bl 0 «o0 d I LIy 0 «o dI by 0 <« JdIbLI¥V 0 <8z dIbLI¥V 0 <o
0> 0 =+ 0> 0 4|l tp 0> 0 A9 tTpP o> 0 A9 TP 2> 9 2|¢tp 8 >
snueay o enueay g —» snueay g snueAay gz — enueay g
seouelq seouesd g © © O ssouelq 0 © © O ssouelq 0 © © O soouely 0 = © oo
t ey tEg tEg t 3o
o O ¢ o o = o O = o o @
o|° § & o|° 8 o|° & o|° 88
v S v @ v

N
N




4

4.1

4.1.1

4.1.2

Appendix "C" to Report PED/] ég}? of 399
Page 41 of 3

Evaluation of Future Traffic Conditions

The assessment of future traffic conditions contained in this section includes
estimates of future background and total traffic volumes and analysis for the
2021, 2023 and 2025 horizons. The future traffic volumes in the vicinity of
the development will likely consist of increased non-site traffic volumes
(generalized background traffic), traffic generated by other developments in
the area and the traffic generated by the proposed development.

2021 Horizon
2021 General Background Traffic Growth

To derive the 2021 general background traffic volumes, the non-site traffic
(generalized traffic growth) was increased by applying a compound growth
rate of 2 percent per annum to the existing traffic volumes (6.1 percent total).
Note that this growth rate is consistent with the growth rate used in the
previous reports completed by IBI and Paradigm for the GMSE development
area. This growth rate is also reflective of the yearly growth in AADT on the
QEW between Fruitland Road and Centennial Parkway from 2005 to 2010.

Figure 4.1 and Figure 4.2 show the 2021 general background traffic
forecasts for the AM and PM peak hours.

Other Planned Developments

There are three other developments with traffic expected to impact the study
area (Confederation Park, 8 Shoreview Drive, and 101 Shoreview Drive). The
traffic generated by these developments were assumed to be completed by
the 2021 and are included in the background traffic over and above the
general background traffic growth. The development locations are shown in
Figure 4.3 and development information is as follows:
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Confederation Park

This development is expected to be completed by 2021 and includes:

1,400 square metres (15,000 square feet) of sit-down restaurant
space;

5,100 square metres (55,000 square feet) of general retail space; and

4 sport fields.

This development is forecast to generate 114 trips (64 in, 50 out) during the
AM peak hour and 329 trips (235 in, 94 out) during the PM peak hour as
taken from the Transportation Assessment’ prepared by Dillon Consulting.

8 Shoreview Place
This development is expected to be completed by 2021 and includes:

130 congregate care facility units; and

50 square metres (538 square feet) of retail use (assumed to be
coffee shop).

This development is forecast to generate 61 trips (32 in, 29 out) during the
AM peak hour, and 42 trips (22 in, 20 out) during the PM peak hour. These
forecasts were taken from the TIS® previously prepared by Paradigm for this
development.

101 Shoreview Place
This development is expected to be completed by 2021 and includes:
479 low-rise condominium/townhouse units.

This development is forecast to generate 321 trips (80 in, 241 out) during the
AM peak hour, and 374 trips (216 in, 157 out) during the PM peak hour.
These forecasts were taken from the TIS® previously prepared by Paradigm
for this development.

Figure 4.4 and Figure 4.5 show the traffic volumes from the other
developments in the study area. Note that not all trips generated by the
other planned developments will enter the study area. The trips were
assigned to the network based on the assignment detailed in their respective
TIS reports.

7 Dillion Consulting Limited. Confederation Park Transportation Assessment. June
2013.

8 Paradigm Transportation Solutions Limited. 98 Shoreview Place Transporiation
Impact Study. November 2015

¢ Paradigm Transportation Solutions Limited. 707 Shoreview Place Transportation
Impact Study. July 2017.
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4.1.3 2021 Total Background Traffic Volumes

Figure 4.6 and Figure 4.7 illustrate the 2021 total background traffic
including the generalized background traffic and site traffic from the above-
noted area developments for the AM and PM peak hours, respectively.
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4.1.3 2021 Background Traffic Operations

The operations of the study area intersections under 2021 background traffic
volumes were analyzed using Synchro 9 with HCM 2000 procedures.

The 101 Shoreview Place TIS identified remedial measures required in the
study area to accommodate background traffic at 2021 and 2026 including:

Traffic signals at the intersection of North Service Road and Millen
Road; and

Reconfiguring the southbound lanes at North Service Road and
Millen Road to have the southbound right-turn as the main approach
and the southbound left-turn as the added approach with 50 metres
of storage.

These recommended improvements were assumed to be in place at the
2021 horizon and are reflected in all successive analyses.

Table 4.1 and Table 4.2 summarize the 2021 background traffic operations
for the AM and PM peak hours, respectively. The analyses indicate all
intersections and movements within the study area are forecast to operate at
overall acceptable levels of service. The following exception is noted:

North Service Road and Green Road:

e Southbound left-turn movement — LOS D with a v/c of 0.32 during
the AM peak hour and LOS F with a v/c of 0.57 during the PM
peak hour. The low to moderate v/c ratios indicate the delay is
due to the high volume of through traffic on North Service which
limits available gaps for side street traffic.

Appendix D contains the detailed supporting Synchro 9 reports.
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TABLE 4.1: 2021 AM BACKGROUND TRAFFIC OPERATIONS SUMMARY

K Direction / Movement / Approach
S Eastbound Westbound Northbound Southbound
o =
r Intersection C_I?;;?' MOE £ .| 8 £ .| 8 5| |8 $|.|8|E
2 §|3|2|e|§|3|2|¢c|8§|38|=2|c|8§|8|2|¢c|s
g gl | g| ||| g~ ||| g|~ ||l x]| g
< = < = < - < - <
LOS < A > A < A > A < A > A < A > A A
1 - Green Road & TWsC Delay | < 9 > 9 < 10 > 10 < 1 > 1 < 0 > 0 5
Frances Avenue V/C < 0.04 > < 0.11 > < 0.00 > < 0.00 >
Q < 1 > < 3 > < 0 > < 0 >
LOS B A A A > A D C A
5 Delay| 10 0 1 0 > 0 29 20 24 3
2 2 - North Service Road & TWSC V/C | 0.03 | 0.09 056 | > 0.32 0.25
= Green Road Q 1 0 0 > 10 8
g Ex 125 - - > 40 -
s Avail. | 124 - - > 30 -
< LOS B A A B > B B C C B
Delay | 11 7 9 11 > 11 18 26 25 17
3 - North Service Road & Tcs V/C | 0.36 | 0.09 0.54 > 0.20 0.71 0.60
Millen Road Q 25 14 78 > 14 48
Ex 90 - - > 50 -
Avail. | 65 - - > 36 -
MOE - Measure of Effectiveness Q - 95th Percentile Queue Length TCS - Traffic Control Signal RBT - Roundabout
LOS - Level of Service Ex. - Existing Available Storage TWSC - Two-Way Stop Control < - Shared Left-Turn Lane
Delay - Average Delay per Vehicle in Seconds Avail. - Available Storage AWSC - All-Way Stop Control > - Shared Right-Turn Lane
TABLE 4.2: 2021 PM BACKGROUND TRAFFIC OPERATIONS SUMMARY
8 Direction / Movement / Approach
5 Eastbound Westbound Northbound Southbound
o =
2 Intersection C.I?;;?' MOE £ .| 5 £ .| % £ .| % £l . [8]|¢
2 §|1 3|2 | |8 |23 |2|c|8§|3|2|¢c|8§|2|2|¢2|s
c s | &= 2| 2| £ | & 2| 2| £ | & 2| 2| £ | & 2
< = < = < - < - <
LOS < A > A < B > B < A > A < A > A A
1 - Green Road & TWSC Delay | < 10 > 10 < 10 > 10 < 1 > 1 < 1 > 1 4
Frances Avenue V/C < | 0.06 > < | 0.06 > < 0.01 > < 0.00 >
Q < 2 > < 2 > < 0 > < 0 >
LOS A A A A > A F B F A
5 Delay 9 0 1 0 > 0 87 12 52 4
I° 2 - North Service Road & TWSC V/C | 0.10 | 0.57 0.32 > 0.57 0.08
x Green Road Q 3 0 0 > 21 2
g Ex 125 - - > 40 -
s Avail. | 122 - - > 19 -
o LOoS | B B B A > A ¢ ¢ Cc B
Delay| 10 15 14 8 > 8 22 22 22 15
3 - North Service Road & Tcs V/C | 040 | 0.73 0.25 > 0.21 0.22 0.57
Millen Road Q 33 114 26 > 22 19
Ex 90 - - > 50 -
Avail. | 57 - - > 28 -
MOE - Measure of Effectiveness Q - 95th Percentile Queue Length TCS - Traffic Control Signal RBT - Roundabout
LOS - Level of Service Ex. - Existing Available Storage TWSC - Two-Way Stop Control < - Shared Left-Turn Lane

Delay - Average Delay per Vehicle in Seconds Avail. - Available Storage AWSC - All-Way Stop Control > - Shared Right-Turn Lane
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4.1.4 2021 Future Total Traffic Volumes

Figure 4.8 and Figure 4.9 illustrates the forecast 2021 total traffic
(background + Phase 1) volumes, for the AM and PM peak hours,
respectively.

4.1.5 2021 Future Total Traffic Operations

The operations of the study area intersection under 2021 total traffic
volumes were analyzed using Synchro 9 with HCM 2000 procedures.
Access 1 to the site will be constructed at this horizon.

Table 4.3 and Table 4.4 summarize the 2021 future total traffic operations
for the AM and PM peak hours, respectively. Based on the analyses, it is
concluded that the intersections are forecast to operate similar to the
background conditions. The following critical movements are noted:

North Service Road and Green Road:

e Southbound left-turn movement — LOS E with a v/c ratio of 0.58
during the AM peak hour and LOS F with a v/c ratio of 1.25
during the PM peak hour. The 95" percentile queue is forecast to
exceed the available storage by 11 metres during the PM peak
hour;

e Southbound right-turn movement — LOS D with a v/c ratio of 0.59
during the AM peak hour; and

e The moderate v/c ratios during the AM peak hour indicate the
delay to the above-noted movements is due to the high volume of
through traffic on North Service Road which limits available gaps
for side street traffic.

The addition of the site generated traffic will increase the delay at the study
area intersections by 10 seconds or less during the AM and PM peak hours,
in comparison to the background traffic operations. Of note, Site Access 1
on Frances Avenue is assumed to operate under stop sign control and is
forecast to operate with acceptable levels of service during both peak hours.

Appendix E provides the detailed supporting Synchro reports.
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TABLE 4.3: 2021 AM TOTAL TRAFFIC OPERATIONS SUMMARY

K Direction / Movement / Approach
= Eastbound Westbound Northbound Southbound
o =
2 Intersection C_I?;‘;r:' MOE £ .| 8 £ .| 8 $| |8 $|.|8|E
= §|23|2|c|8§|3|2|¢c|8§|38|=2|2|8§|s|=2|¢2|s
c £ | x g | 2| £ | & g | 2| £ | & e | 2| £ | & 2
< = < = < - < - <
LOS < A > A < B > B < A > A < A > A A
1 - Green Road & TWSG Delay | < 10 > 10 < 12 > 12 < 0 > 0 < 0 > 0 7
Frances Avenue V/C < 0.05 > < 0.33 > < 0.00 > < 0.00 >
Q < 1 > < 12 > < 0 > < 0 >
LOS B A A A > A = D E A
Delay | 11 0 2 0 > 0 46 31 37 8
2 - North Service Road & Twsc V/C | 0.07 | 0.09 0.57 > 0.58 0.59
5 Green Road Q 2 0 0 > 25 28
2 Ex 125 - - > 40 -
x Avail. | 123 - - > 15 -
2 LOS (¢} B B B > B B B B B
s Delay | 24 11 18 19 > 19 13 19 19 19
< 3 - North Service Road & TCS V/C | 0.60 | 0.16 069 | > 0.14 0.58 0.64
Millen Road Q 37 17 80 > 14 51
Ex 90 - - > 50 -
Avail. | 53 - - > 36 -
LOS A > A < A A A > A A
4 - Frances Avenue & TWSC Delay 0 > 0 < 0 0 10 > 10 6
Access 1 Vv/C 0.04 > < 0.00 0.17 >
Q 0 > < 0 5 >
MOE - Measure of Effectiveness Q - 95th Percentile Queue Length TCS - Traffic Control Signal RBT - Roundabout
LOS - Level of Service Ex. - Existing Available Storage TWSC - Two-Way Stop Control < - Shared Left-Turn Lane
Delay - Average Delay per Vehicle in Seconds Avail. - Available Storage AWSC - All-Way Stop Control > - Shared Right-Turn Lane
TABLE 4.4: 2021 PM TOTAL TRAFFIC OPERATIONS SUMMARY
K Direction / Movement / Approach
= Eastbound Westbound Northbound Southbound
o =
2 Intersection C_I?;‘;r:' MOE £ .| 8 £ .| 8 $| |8 $|.|8|E
= §|23|2|c|8§|3|2|¢c|8§|38|=2|2|8§|s|=2|¢c|s
c £ | & g | 2| £ | & g | 2| £ | & g | 4| £ | & 2
< = < = < - < - <
LOS < B > B < B > B < A > A < A > A A
1 - Green Road & TWSG Delay | < 11 > 11 < 13 > 13 < 1 > 1 < 1 > 1 5
Frances Avenue V/C < 0.10 > < 0.24 > < 0.01 > < 0.00 >
Q < 3 > < 7 > < 0 > < 0 >
LOS A A A > A [F B F B
Delay | 10 0 2 0 > 0 311 13 | 136 | 14
2 - North Service Road & Twsc V/C | 0.19 | 0.57 0.35 > 1.25 0.20
5 Green Road Q 6 0 0 > 51 6
2 Ex 125 - - > 40 -
x Avail. | 119 - - > -11 -
2 LOS B B B A > A C C Cc B
s Delay | 11 16 15 8 > 8 22 22 22 15
o 3 - North Service Road & TCS V/C | 042 ] 0.75 0.29 > 0.21 0.24 0.59
Millen Road Q 34 | 119 30 > 22 19
Ex 90 - - > 50 -
Avail. | 56 - - > 28 -
LOS A > A < A A A > A A
4 - Frances Avenue & TWSC Delay 0 > 0 < 0 0 10 > 10 3
Access 1 V/C 0.11 > < 0.00 0.11 >
Q 0 > < 0 3 >
MOE - Measure of Effectiveness Q - 95th Percentile Queue Length TCS - Traffic Control Signal RBT - Roundabout
LOS - Level of Service Ex. - Existing Available Storage TWSC - Two-Way Stop Control < - Shared Left-Turn Lane

Delay - Average Delay per Vehicle in Seconds Avail. - Available Storage AWSC - All-Way Stop Control > - Shared Right-Turn Lane
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2023 Horizon

General Background Traffic Growth

To derive the 2023 general background traffic volumes, a compound growth
rate of 2 percent per annum was applied to the existing traffic volumes (10.4
percent total growth).

Figure 4.10 and Figure 4.11 illustrate the 2023 background traffic forecasts
for the AM and PM peak hours, respectively and include:

General background traffic growth;

Traffic from the area developments, as already noted; and

the Phase 1 site traffic.
2023 Background Traffic Operations

The operations of the study area intersections under 2023 background traffic
volumes were analyzed using Synchro 9 with HCM 2000 procedures.

Table 4.5 and Table 4.6 summarize the 2023 background traffic operations
for the AM and PM peak hours, respectively.

The analyses indicate that all intersections and movements within the study
area are forecast to operate at acceptable levels of service under 2023
background traffic volumes. The following critical movements are noted:

North Service Road and Green Road:

e Southbound left-turn movement — LOS F with a v/c ratio of 0.62
during the AM peak hour and LOS F with a v/c ratio of 1.40
during the PM peak hour. The 95" percentile queue is forecast to
exceed the available storage by 16 metres during the PM peak
hour;

e Southbound right-turn movement — LOS D with a v/c ratio of 0.62
during the AM peak hour; and

e The moderate v/c ratios during the AM peak hour indicate the
delay to the above-noted movements is due to the high volume of
through traffic on North Service Road which limits available gaps
for side street traffic.

Appendix F contains the detailed supporting Synchro 9 reports.
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TABLE 4.5: 2023 AM BACKGROUND TRAFFIC OPERATIONS SUMMARY

K Direction / Movement / Approach
= Eastbound Westbound Northbound Southbound
o =
2 Intersection C_I?;‘;r:' MOE £ .| 8 £ .| 8 $| |8 $|.|8|E
= §|23|2|c|8§|3|2|¢c|8§|38|=2|2|8§|s|=2|¢2|s
c £ | x g | 2| £ | & g | 2| £ | & e | 2| £ | & 2
< = < = < - < - <
LOS < A > A < B > B < A > A < A > A A
1 - Green Road & TWSG Delay | < 10 > 10 < 12 > 12 < 0 > 0 < 0 > 0 7
Frances Avenue V/C < 0.05 > < 0.34 > < 0.00 > < 0.00 >
Q < 1 > < 12 > < 0 > < 0 >
LOS B A A A > A 7 D E A
Delay | 11 0 3 0 > 0 52 34 40 9
2 - North Service Road & Twsc V/C | 0.07 | 0.09 0.59 > 0.62 0.62
5 Green Road Q 2 0 0 > 28 31
2 Ex 125 - - > 40 -
x Avail. | 123 - - > 12 -
2 LOS (¢} B B B > B B C B B
s Delay | 28 11 20 20 > 20 13 20 19 20
< 3 - North Service Road & TCS V/C | 0.66 | 0.16 0.72 > 0.14 0.61 0.67
Millen Road Q 39 18 84 > 14 56
Ex 90 - - > 50 -
Avail. | 51 - - > 36 -
LOS A > A < A A A > A A
4 - Frances Avenue & TWSC Delay 0 > 0 < 0 0 10 > 10 6
Access 1 Vv/C 0.04 > < 0.00 0.17 >
Q 0 > < 0 5 >
MOE - Measure of Effectiveness Q - 95th Percentile Queue Length TCS - Traffic Control Signal RBT - Roundabout
LOS - Level of Service Ex. - Existing Available Storage TWSC - Two-Way Stop Control < - Shared Left-Turn Lane
Delay - Average Delay per Vehicle in Seconds Avail. - Available Storage AWSC - All-Way Stop Control > - Shared Right-Turn Lane
TABLE 4.6: 2023 PM BACKGROUND TRAFFIC OPERATIONS SUMMARY
K Direction / Movement / Approach
= Eastbound Westbound Northbound Southbound
o =
2 Intersection C_I?;‘;r:' MOE £ .| 8 £ .| 8 $| |8 $|.|8|E
= §|23|2|c|8§|3|2|¢c|8§|38|=2|2|8§|s|=2|¢c|s
c £ | & g | 2| £ | & g | 2| £ | & g | 4| £ | & 2
< = < = < - < - <
LOS < B > B < B > B < A > A < A > A A
1 - Green Road & TWSG Delay | < 11 > 11 < 13 > 13 < 1 > 1 < 1 > 1 5
Frances Avenue V/C < 0.10 > < 0.24 > < 0.01 > < 0.00 >
Q < 3 > < 8 > < 0 > < 0 >
LOS A A A > A [F B F Cc
Delay | 10 0 2 0 > 0 377 14 | 164 | 17
2 - North Service Road & Twsc V/C | 0.20 | 0.59 036 > 1.40 0.21
5 Green Road Q 6 0 0 > 56 6
2 Ex 125 - - > 40 -
x Avail. | 119 - - > -16 -
2 LOS B B B A > A C C Cc B
s Delay | 11 17 16 9 > 9 22 22 22 16
o 3 - North Service Road & TCS V/C | 043 | 0.78 0.29 > 0.22 0.24 0.61
Millen Road Q 35 | 128 31 > 23 19
Ex 90 - - > 50 -
Avail. | 55 - - > 28 -
LOS A > A < A A A > A A
4 - Frances Avenue & TWSC Delay 0 > 0 < 0 0 10 > 10 3
Access 1 V/C 0.11 > < 0.00 0.11 >
Q 0 > < 0 3 >
MOE - Measure of Effectiveness Q - 95th Percentile Queue Length TCS - Traffic Control Signal RBT - Roundabout
LOS - Level of Service Ex. - Existing Available Storage TWSC - Two-Way Stop Control < - Shared Left-Turn Lane

Delay - Average Delay per Vehicle in Seconds Avail. - Available Storage AWSC - All-Way Stop Control > - Shared Right-Turn Lane
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2023 Future Total Traffic Volumes

Figure 4.12 and Figure 4.13 illustrate the forecast 2023 total traffic (2023
background + Phase 2) volumes, for the AM and PM peak hours,
respectively.

2023 Future Total Traffic Operations

The operations of the study area intersections under 2023 total traffic
volumes were analyzed using Synchro 9 with HCM 2000 procedures. In
addition to Access 1, Accesses 2 and 3 to the site will be constructed at this
horizon.

Table 4.7 and Table 4.8 summarize the 2023 total traffic operations for the
AM and PM peak hours, respectively. Based on the analyses, it is concluded
that the intersections are forecast to operate similar to the 2023 background
conditions. The following critical movements are noted:

North Service Road and Green Road:

e Southbound left-turn movement — LOS F with a v/c ratio of 0.93
during the AM peak hour and LOS F with a v/c ratio of 2.66
during the PM peak hour. The 95" percentile queue is forecast to
exceed the available storage by 15 metres during the AM peak
hour and 51 metres during the PM peak hour;

e Southbound right-turn movement — LOS F with a v/c ratio of 0.95
during the AM peak hour; and

e Overall intersection — LOS E during the PM peak hour.

With the exception of the North Service Road and Green Road intersection,
the addition of the site generated traffic will increase the delay at the study
area intersections by 3 seconds or less during the AM and PM peak hours,
in comparison to the background traffic operations. Of note, Site Access 1, 2
and 3 on Frances Avenue are assumed to operate under stop sign control
and are forecast to operate with acceptable levels of service during both
peak hours.

Appendix G provides the detailed supporting Synchro reports.
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TABLE 4.7: 2023 AM TOTAL TRAFFIC OPERATIONS SUMMARY

K Direction / Movement / Approach
= Eastbound Westbound Northbound Southbound
o =
2 Intersection C_I?;‘;r:' MOE £ .| 8 £ .| 8 $| |8 $|.|8|E
= §|3|2|c|8§|3|2|¢c|8§|38|=2|c2|§|2|2|¢c|s
c £ | x g | 2| £ | & g | 2| £ | & g | 2| £ | & o
< = < =] < - < - <
LOS < A > A < C > (o] < A > A < A > A A
1 - Green Road & TWSC Delay | < 10 > 10 < 16 > 16 < 0 > 0 < 0 > 0 10
Frances Avenue V/C < 0.06 > < 0.56 > < 0.00 > < 0.00 >
Q < 2 > < 28 > < 0 > < 0 >
LOS B A A A > A 7 F F C
Delay | 11 0 4 0 > 0 111 78 89 24
2 - North Service Road & Twsc V/C | 0.11 | 0.09 060 | > 0.93 0.95
Green Road Q 3 0 0 > 55 77
Ex 125 - - > 40 -
Avail. | 122 - - > -15 -
LOS C B C C > C B C B Cc
5 Delay | 33 11 22 20 > 20 13 21 20 20
=° 3 - North Service Road & TCS V/C | 0.72 | 0.20 073 | > 0.14 0.63 0.68
x Millen Road Q 43 21 88 > 14 59
2 Ex 90 - - > 50 -
s Avail. | 47 - - > 36 -
< LOS A > A < A A A > A A
4 - Frances Avenue & TWSC Delay 0 > 0 < 0 0 10 > 10 6
Access 1 V/C 0.04 > < | 0.00 0.17 >
Q 0 > < 0 5 >
LOS < A > A < A > A < B > B < A > A A
5 - Frances Avenue & TWSC Delay| < 1 > 1 < 0 > 0 < 12 > 12 < 9 > 9 3
Access 2 V/C < 0.01 > < 0.00 > < 0.12 > < 0.03 >
Q < 0 > < 0 > < 3 > < 1 >
LOS < A > A < A > A < B > B < B > B A
6 - Frances Avenue & TWSG Delay| < 1 > 1 < 0 > 0 < 14 > 14 < 10 > 10 3
Access 3 Vv/C < 0.02 > < 0.00 > < 0.17 > < 0.06 >
Q < 0 > < 0 > < 5 > < 2 >
MOE - Measure of Effectiveness Q - 95th Percentile Queue Length TCS - Traffic Control Signal RBT - Roundabout
LOS - Level of Service Ex. - Existing Available Storage TWSC - Two-Way Stop Control < - Shared Left-Turn Lane

Delay - Average Delay per Vehicle in Seconds Avail. - Available Storage AWSC - All-Way Stop Control > - Shared Right-Turn Lane
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TABLE 4.8: 2023 PM TOTAL TRAFFIC OPERATIONS SUMMARY

K Direction / Movement / Approach
= Eastbound Westbound Northbound Southbound
o =
2 Intersection C_I?;‘;r:' MOE £ .| 8 £ .| 8 $| |8 $|.|8|E
= §|3|2|c|8§|3|2|¢c|8§|38|=2|c2|§|2|2|¢c|s
c £ | x g | 2| £ | & g | 2| £ | & g | 2| £ | & o
< = < = < - < - <
LOS < B > B < C > (o] < A > A < A > A A
1 - Green Road & TWSC Delay | < 12 > 12 < 17 > 17 < 0 > 0 < 1 > 1 7
Frances Avenue V/C < 0.14 > < 0.45 > < 0.01 > < 0.00 >
Q < 4 > < 19 > < 0 > < 0 >
LOS B A A A > A [ C F E
Delay | 10 0 2 0 > 0 976 15 | 373 | 47
2 - North Service Road & Twsc V/C | 0.29 | 0.59 039 > 2.66 0.33
Green Road Q 10 0 0 > 91 12
Ex 125 - - > 40 -
Avail. | 115 - - > -51 -
LOS B B B A > A C C Cc B
5 Delay | 11 18 16 9 > 9 22 22 22 16
=° 3 - North Service Road & TCS V/C | 046 | 0.79 033 | > 0.22 0.25 0.62
x Millen Road Q 37 | 134 35 > 23 20
2 Ex 90 - - > 50 -
s Avail. | 53 - - > 28 -
C LOS A > A < A A A > A A
4 - Frances Avenue & TWSC Delay 0 > 0 < 0 0 10 > 10 3
Access 1 V/C 0.11 > < | 0.00 0.11 >
Q 0 > < 0 3 >
LOS < A > A < A > A < B > B < A > A A
5 - Frances Avenue & TWSC Delay| < 1 > 1 < 0 > 0 < 11 > 11 < 9 > 9 2
Access 2 V/C < 0.02 > < 0.00 > < 0.07 > < 0.00 >
Q < 1 > < 0 > < 2 > < 0 >
LOS < A > A < A > A < C > (o] < A > A A
6 - Frances Avenue & TWSG Delay| < 1 > 1 < 0 > 0 < 16 > 16 < 9 > 9 2
Access 3 Vv/C < 0.03 > < 0.00 > < 0.12 > < 0.04 >
Q < 1 > < 0 > < 3 > < 1 >
MOE - Measure of Effectiveness Q - 95th Percentile Queue Length TCS - Traffic Control Signal RBT - Roundabout
LOS - Level of Service Ex. - Existing Available Storage TWSC - Two-Way Stop Control < - Shared Left-Turn Lane

Delay - Average Delay per Vehicle in Seconds Avail. - Available Storage AWSC - All-Way Stop Control > - Shared Right-Turn Lane
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2025 Horizon

General Background Traffic Growth

To derive the 2025 general background traffic volumes, a compound growth
rate of 2 percent per annum was applied to the existing traffic volumes (14.9
percent total growth).

Figure 4.14 and Figure 4.15 show the 2025 total background traffic
forecasts for the AM and PM peak hours, respectively and include:

General background traffic growth;

Traffic from area developments, as already noted; and
The Phase 1 and Phase 2 site traffic.

2025 Background Traffic Operations

The operations of the study area intersections under 2025 background traffic
volumes were analyzed using Synchro 9 with HCM 2000 procedures.

Table 4.9 and Table 4.10 summarize the 2025 background traffic operations
for the AM and PM peak hours, respectively.

The analyses indicate that all intersections and movements within the study
area are forecast to operate at acceptable levels of service under 2025
background traffic volumes. The following critical movements are noted:

North Service Road and Green Road:

e Southbound left-turn movement — LOS F with a v/c ratio of 1.0
during the AM peak hour and LOS F with a v/c ratio of 2.97
during the PM peak hour. The 95" percentile queue is forecast to
exceed the available storage by 21 metres during the AM peak
hour and 55 metres during the PM peak hour;

e Southbound right-turn movement — LOS F with a v/c ratio of 1.01
during the AM peak hour; and

e Overall intersection — LOS D during the AM peak hour and LOS F
during the PM peak hour.

Appendix H contains the detailed supporting Synchro 9 reports.
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TABLE 4.9: 2025 AM BACKGROUND TRAFFIC OPERATIONS SUMMARY

K Direction / Movement / Approach
= Eastbound Westbound Northbound Southbound
o =
2 Intersection C_I?;‘;r:' MOE £ .| 8 £ .| 8 $| |8 $|.|8|E
= §|3|2|c|8§|3|2|¢c|8§|38|=2|c2|§|2|2|¢c|s
c £ | x g | 2| £ | & g | 2| £ | & g | 2| £ | & o
< = < =] < - < - <
LOS < A > A < C > (o] < A > A < A > A A
1 - Green Road & TWSC Delay | < 10 > 10 < 16 > 16 < 0 > 0 < 0 > 0 10
Frances Avenue V/C < 0.06 > < 0.56 > < 0.00 > < 0.00 >
Q < 2 > < 29 > < 0 > < 0 >
LOS B A A A > A 7 F F D
Delay | 11 0 4 0 > 0 130 93 | 106 | 28
2 - North Service Road & Twsc V/C | 0.11 | 0.10 0.61 > 1.00 1.01
Green Road Q 3 0 0 > 61 86
Ex 125 - - > 40 -
Avail. | 122 - - > -21 -
LOS D B C C > C B C C Cc
5 Delay | 40 11 25 21 > 21 13 22 21 22
=° 3 - North Service Road & TCS V/C | 0.78 | 0.21 075 | > 0.14 0.67 0.72
x Millen Road Q 45 22 105 > 14 68
2 Ex 90 - - > 50 -
s Avail. | 45 - - > 36 -
< LOS A > A < A A A > A A
4 - Frances Avenue & TWSC Delay 0 > 0 < 0 0 10 > 10 6
Access 1 V/C 0.04 > < | 0.00 0.17 >
Q 0 > < 0 5 >
LOS < A > A < A > A < B > B < A > A A
5 - Frances Avenue & TWSC Delay| < 1 > 1 < 0 > 0 < 12 > 12 < 9 > 9 3
Access 2 V/C < 0.01 > < 0.00 > < 0.12 > < 0.03 >
Q < 0 > < 0 > < 3 > < 1 >
LOS < A > A < A > A < B > B < B > B A
6 - Frances Avenue & TWSG Delay| < 1 > 1 < 0 > 0 < 15 > 15 < 10 > 10 3
Access 3 Vv/C < 0.02 > < 0.00 > < 0.17 > < 0.06 >
Q < 0 > < 0 > < 5 > < 2 >
MOE - Measure of Effectiveness Q - 95th Percentile Queue Length TCS - Traffic Control Signal RBT - Roundabout
LOS - Level of Service Ex. - Existing Available Storage TWSC - Two-Way Stop Control < - Shared Left-Turn Lane

Delay - Average Delay per Vehicle in Seconds Avail. - Available Storage AWSC - All-Way Stop Control > - Shared Right-Turn Lane
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TABLE 4.10: 2025 PM BACKGROUND TRAFFIC OPERATIONS SUMMARY

K Direction / Movement / Approach
= Eastbound Westbound Northbound Southbound
o =
2 Intersection C_I?;‘;r:' MOE £ .| 8 £ .| 8 $| |8 $|.|8|E
= §|3|2|c|8§|3|2|¢c|8§|38|=2|c2|§|2|2|¢c|s
c £ | x g | 2| £ | & g | 2| £ | & g | 2| £ | & o
< = < = < - < - <
LOS < B > B < C > (o] < A > A < A > A A
1 - Green Road & TWSC Delay | < 13 > 13 < 18 > 18 < 0 > 0 < 1 > 1 7
Frances Avenue V/C < 0.15 > < 0.47 > < 0.01 > < 0.00 >
Q < 4 > < 20 > < 0 > < 0 >
LOS B A A A > A [ C F F
Delay | 11 0 2 0 > 0 1130 16 | 432 | 54
2 - North Service Road & Twsc V/C | 0.30 | 0.61 040 | > 297 0.34
Green Road Q 10 0 0 > 95 12
Ex 125 - - > 40 -
Avail. | 115 - - > -55 -
LOS B B B A > A C C C B
5 Delay| 12 19 18 9 > 9 22 22 22 17
=° 3 - North Service Road & TCS V/C | 047 | 0.82 033 > 0.22 0.26 0.65
x Millen Road Q 38 | 168 36 > 23 20
2 Ex 90 - - > 50 -
s Avail. | 52 - - > 27 -
C LOS A > A < A A A > A A
4 - Frances Avenue & TWSC Delay 0 > 0 < 0 0 10 > 10 3
Access 1 V/C 0.11 > < | 0.00 0.11 >
Q 0 > < 0 3 >
LOS < A > A < A > A < B > B < A > A A
5 - Frances Avenue & TWSC Delay| < 1 > 1 < 0 > 0 < 11 > 11 < 9 > 9 2
Access 2 V/C < 0.02 > < 0.00 > < 0.07 > < 0.00 >
Q < 1 > < 0 > < 2 > < 0 >
LOS < A > A < A > A < C > (o] < A > A A
6 - Frances Avenue & TWSG Delay| < 1 > 1 < 0 > 0 < 16 > 16 < 9 > 9 2
Access 3 Vv/C < 0.03 > < 0.00 > < 0.12 > < 0.04 >
Q < 1 > < 0 > < 3 > < 1 >
MOE - Measure of Effectiveness Q - 95th Percentile Queue Length TCS - Traffic Control Signal RBT - Roundabout
LOS - Level of Service Ex. - Existing Available Storage TWSC - Two-Way Stop Control < - Shared Left-Turn Lane

Delay - Average Delay per Vehicle in Seconds Avail. - Available Storage AWSC - All-Way Stop Control > - Shared Right-Turn Lane
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2025 Future Total Traffic Volumes

Figure 4.16 and Figure 4.17 illustrate the forecast 2025 total traffic
(background + Phase 3) volumes, for the AM and PM peak hours,
respectively.

2025 Future Total Traffic Operations

The operations of the study area intersections under 2025 total traffic
volumes were analyzed using Synchro 9 with HCM 2000 procedures. All
Accesses to the site will be constructed at this horizon.

Table 4.11 and Table 4.12 summarize the forecast operational results for
the AM and PM peak hours, respectively. Based on the analyses, it is
concluded that the intersections are forecast to operate similar to the
background conditions. The following critical movements are noted:

Green Road and Frances Avenue:

e Westbound left-turn/through/right-turn movement — LOS D with a
v/c ratio of 0.79 during the AM and 0.74 during the PM peak hour.

North Service Road and Green Road:

e Southbound left-turn movement — LOS F with a v/c ratio of 1.40
during the AM peak hour and a v/c ratio of 5.47 during the PM
peak hour. The95™ percentile queue is forecast to exceed the
available storage by 59 metres during the AM peak hour and 55+
metres during the PM peak hour;

e Southbound right-turn movement — LOS F with a v/c ratio of 1.33
during the AM peak hour; and

e Overall intersection — LOS F during the AM and PM peak hours.

With the exception of the North Service Road and Green Road intersection,
the addition of the site generated traffic will increase the delay at the study
area intersections by 7 seconds or less during the AM and PM peak hours,
in comparison to the background traffic operations. Of note, Site Access 1,
2, 3 and 4 on Frances Avenue are assumed to operate under stop sign
control and are forecast to operate with acceptable levels of service during
both peak hours.

Appendix | provides the detailed supporting Synchro reports.
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TABLE 4.11: 2025 AM TOTAL TRAFFIC OPERATIONS SUMMARY

K Direction / Movement / Approach
S Eastbound Westbound Northbound Southbound
o =
r Intersection C_I?;;?' MOE £ .| 8 £ .| 8 5| |8 $|.|8|E
2 §|3|2|e|§|3|2|¢c|§|8|=2|c|§|8|2|¢c|s
g gl | g| | s|le| g~ ||| g|~ || x]| g
< F < F < k- < - <
LOS < B > B < D > D < A > A < A > A (o]
1 - Green Road & TWsC Delay | < 10 > 10 < 26 > 26 < 0 > 0 < 0 > 0 17
Frances Avenue V/C < 0.07 > < 0.79 > < 0.00 > < 0.00 >
Q < 2 > < 62 > < 0 > < 0 >
LOS B A A A > A F F F F
Delay | 12 0 5 0 > 0 278 204 | 228 | 70
2 - North Service Road & Twsc V/C | 0.16 | 0.10 0.62 > 1.40 1.33
Green Road Q 4 0 0 > 99 156
Ex 125 - - > 40 -
Avail. | 121 - - > E) -
LOS D B C (¢} > Cc B C (o} C
Delay | 49 12 29 21 > 21 13 23 21 23
3 - North Service Road & TCS V/C | 0.84 | 0.24 077 | > 0.14 0.69 0.77
5 Millen Road Q 48 25 107 > 14 79
2 Ex | 90 | - - > 50 -
x Avail. | 42 - - > 36 -
2 LOS A > A < A A A > A A
s 4 - Frances Avenue & TWSC Delay 0 > 0 < 0 0 10 > 10 6
< Access 1 V/C 0.04 [ > < | 0.00 0.17 >
Q 0 > < 0 5 >
LOS < A > A < A > A < B > B < A > A A
5 - Frances Avenue & TWSG Delay| < 1 > 1 < 0 > 0 < 12 > 12 < 9 > 9 3
Access 2 V/C < 0.01 > < 0.00 > < 0.12 > < 0.03 >
Q < 0 > < 0 > < 3 > < 1 >
LOS < A > A < A > A < C > (o] < B > B A
6 - Frances Avenue & TWSC Delay| < 1 > 1 < 0 > 0 < 17 > 17 < 10 > 10 5
Access 3 V/C < 0.02 > < 0.00 > < 0.33 > < 0.06 >
Q < 0 > < 0 > < 11 > < 2 >
LOS < A > A < A > A < C > (¢ < B > B A
7 - Frances Avenue & TWSG Delay| < 0 > 0 < 0 > 0 < 17 > 17 < 1 > 11 2
Access 4 V/C < 0.00 > < 0.00 > < 0.19 > < 0.00 >
Q < 0 > < 0 > < 5 > < 0 >
MOE - Measure of Effectiveness Q - 95th Percentile Queue Length TCS - Traffic Control Signal RBT - Roundabout
LOS - Level of Service Ex. - Existing Available Storage TWSC - Two-Way Stop Control < - Shared Left-Turn Lane

Delay - Average Delay per Vehicle in Seconds Avail. - Available Storage AWSC - All-Way Stop Control > - Shared Right-Turn Lane
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TABLE 4.12: 2025 PM TOTAL TRAFFIC OPERATIONS SUMMARY

K Direction / Movement / Approach
S Eastbound Westbound Northbound Southbound
o =
r Intersection C_I?;;':' MOE £ .| 8 £ .| 8 5| |8 $|.|8|E
2 §|3|2|e|§|3|2|¢c|§|8|=2|c|§|8|2|¢c|s
g gl | g| | s|le| g~ ||| g|~ || x]| g
< = < - < - < - <
LOS < B > B < D > D < A > A < A > A B
1 - Green Road & TWsC Delay | < 15 > 15 < 32 > 32 < 0 > 0 < 1 > 1 12
Frances Avenue V/C < 0.21 > < 0.74 > < 0.01 > < 0.00 >
Q < 6 > < 48 > < 0 > < 0 >
LOS B A A A > A F C F F
Delay | 12 0 3 0 > 0 Err 19 |3530| 516
2 - North Service Road & TWSC V/C | 0.40 | 0.61 0.43 > 5.47 0.48
Green Road Q 16 0 0 > Err 20
Ex 125 - > 40 -
Avail. | 110 - - > #it#H# -
LOS B C B A > A C C (o} B
Delay | 12 20 19 9 > 9 22 22 22 18
3 - North Service Road & TCS V/C | 0.50 | 0.84 036 | > 0.22 0.27 0.66
5 Millen Road Q 40 | 173 40 > 23 20
2 Ex | 90 | - - > 50 -
x Avail. | 50 - - > 27 -
2 LOS A > A < A A A > A A
s 4 - Frances Avenue & TWSC Delay 0 > 0 < 0 0 10 > 10 3
o Access 1 Vv/C 0.11 > < | 0.00 0.11 >
Q 0 > < 0 3 >
LOS < A > A < A > A < B > B < A > A A
5 - Frances Avenue & TWSG Delay| < 1 > 1 < 0 > 0 < 11 > 11 < 9 > 9 2
Access 2 V/C < 0.02 > < 0.00 > < 0.07 > < 0.00 >
Q < 1 > < 0 > < 2 > < 0 >
LOS < A > A < A > A < C > (o] < A > A A
6 - Frances Avenue & TWSC Delay| < 1 > 1 < 0 > 0 < 18 > 18 < 9 > 9 3
Access 3 V/C < 0.03 > < 0.00 > < 0.25 > < 0.04 >
Q < 1 > < 0 > < 8 > < 1 >
LOS < A > A < A > A < C > (¢ < A > A A
7 - Frances Avenue & TWSG Delay| < 0 > 0 < 0 > 0 < 17 > 17 < 0 > 0 1
Access 4 V/C < 0.32 > < 0.00 > < 0.13 > < 0.00 >
Q < 0 > < 0 > < 4 > < 0 >
MOE - Measure of Effectiveness Q - 95th Percentile Queue Length TCS - Traffic Control Signal RBT - Roundabout
LOS - Level of Service Ex. - Existing Available Storage TWSC - Two-Way Stop Control < - Shared Left-Turn Lane

Delay - Average Delay per Vehicle in Seconds Avail. - Available Storage AWSC - All-Way Stop Control > - Shared Right-Turn Lane



5.1

5.2

Appendix "C" to Report Pgé)g?i?g of 399
Page 760

Remedial Measures

The following section reviews the need for measures that should potentially
be implemented to mitigate the impacts of increased in traffic on the study
network.

Traffic Control Signal

The southbound left-turn and right-turn movements at intersection of North
Service Road and Green Road are forecast to operate at LOS F and LOS D,
respectively by 2021 with the additional development traffic.

Using Justification 7 under Ontario Traffic Manual (OTM) Book 121
procedures, the intersection of North Service Road and Green Road satisfies
the necessary conditions to implement traffic control signals by 2025 under
total traffic conditions. The signal warrant is fulfilled 145%, which exceeds
the fulfillment requirement of 120% for existing intersections and accounts
for increased uncertainty of volume projections for proposed new
developments. Under 2023 total traffic conditions, the warrant is fulfilled
117%, which almost meets the requirement for the installation of traffic
signals. Under 2021 total traffic conditions, the warrant is only fulfilled 87%,
which does not meet the requirements set out in Book 12.

However, to provide acceptable levels of service for the southbound
movements at the intersection of Green Road and North Service Road, it is
recommended traffic signals are installed at the 2021 horizon year. Upon full
build-out of the site in 2025, traffic signals are forecast to be warranted at
the intersection. The provision of signals will not only help to improve delays
on the southbound approach but will also improve safety within the area by
providing a protected phase for traffic on Green Road. This removes the
potential for motorists frustration and unsafe turning movements from Green
Road when gaps are not available.

Appendix J includes the signal warrant justification worksheets.

Right-Turn Lane Warrant

At the intersection of North Service Road and Green Road, the westbound
through/right-turn movement is forecast to approach capacity at the 2021
horizon. This is likely caused by the general increase in through traffic
coupled with the increase in right-turning traffic due to the proposed
development.

The Transportation Association of Canada (TAC) Geometric Design Guide for
Canadian Roadways'' (GDGCR) details the requirements for auxiliary right-

0 Ministry of Transportation Ontario. Ontario Traffic Manual Book 12 — Traffic
Signals. March 2012.

" Transportation Association of Canada. Geometric Design Guide for Canadian
Roads. 2017.
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turn lanes. The GDGCR recommends a right-turn lane at a signalized
intersection without a separate signal indication “when the volume of right-
turning traffic is 10% to 20% of the total approaching volume”. The right-
turning volume accounts for 6% and 18% of the total advancing volume
during the AM and PM peak hours respectively. Of the right-turning traffic,
33% and 50% is site-generated during the AM and PM peak hours
respectively, at the 2021 horizon. By 2025, the right-turning volume
accounts for 9% and 30% of the total advancing volume during the AM and
PM peak hours respectively. Of the right-turning traffic, 56% and 72% is
site-generated during the AM and PM peak hours respectively.

Based on the TAC GDGCR, a westbound right-turn lane should be provided
on North Service Road at Green Road at the 2025 horizon. Based on an 80
kilometre per hour design speed, a total lane length of 127.5 metres is
required as follows:

A minimum of 60 metres of taper (based on a 3.5 metre lane width);
A minimum of 60 metres of parallel lane; and

7.5 metres of storage.

There is an open channelized river on the north side of North Service Road,
approximately 60 metres east of Green Road. The location of the river limits
the available space to construct a westbound right-turn lane without
undertaking major road widening. At this location, a short right-turn lane and
taper may be a feasible solution to fit within the existing roadway
constraints. Appendix K provides a preliminary design for the right-turn
lane, indicating a 10-metre lane and 15.8 metre taper can be accommodated
west of the culvert. The right-turn lane is sub-standard compared to TAC
requirements, however it allows for speed reduction outside of the through
lane on North Service Road.

Left-Turn Lanes

The westbound shared left-turn/through/right-turn movement at intersection
of Green Road and Frances Avenue is forecast to operate at LOS D during
the AM and PM peak hour at the 2025 horizon, with the addition of the
development traffic. An all-way Stop is not recommended for the
intersection as it may result in northbound traffic backing up into the
intersection of Green Road and North Service Road.

The majority (about 90 percent) of westbound traffic at the intersection
completes a westbound to southbound left-turn from Frances Avenue onto
Green Road. Provision of a separate left-turn lane will help to improve
operations on the westbound approach since it will separate left-turns from
the through and right-turning traffic. Based on the analyses in the following
section, 45 metres of storage should be provided. The cross-section of
Frances Avenue is wide enough to accommodate both a left-turn lane and
shared through right-turn lane through pavement markings only and without
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the need for road widening. Therefore, it is recommended that separate
lanes are provided on this approach.

Traffic Operations

Paradigm completed Synchro 9 level of service analyses with HCM 2000
procedures for the intersections with the proposed improvements:

Traffic signals at North Service Road and Green Road;

A separate westbound left-turn lane at Green Road and Frances
Road; and

A separate westbound right-turn lane at North Service Road and
Green Road.

The intersections were assessed for the 2025 future total traffic horizon, as
this represents the “worst case scenario”. If the intersection improvements
provide acceptable levels of service for all movements at this horizon, they
will provide acceptable levels of service for the 2021 and 2023 horizons.

Table 5.1 and Table 5.2 summarize the total traffic operations for the AM
and PM peak hours, respectively. Based on the analyses, it is concluded
that the intersections are forecast to operate at acceptable levels of service.
The following exceptions are noted:

Green Road and Frances Avenue:

e Westbound left-turn movement — LOS D with a v/c ratio of 0.68
during the PM peak hour. The 95" percentile queue indicates 45
metres of storage is required.

North Service Road and Green Road:

e Southbound left-turn movement — 95" percentile queue is
forecast to exceed the available storage by 15 metres during the
AM peak hour; and

e Southbound right-turn movement — 95" percentile queue is
forecast to extend back and may block the commercial plaza
driveway during the AM peak hour. This will occur for
approximately 5% of the peak hour or for about three minutes.

The 50™ percentile queue estimate is 47 metres which will not
extend beyond the driveway. The 50" percentile queue is a better
representation of the actual level of queueing as it will occur for
about half of the peak hour.

As well, commercial developments typically have very low AM
peak hour traffic volumes; therefore, if the queue does extend
back to block this driveway, the overall impacts may be
negligible.

Appendix L includes the detailed Synchro reports.
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TABLE 5.1: 2025 AM REMEDIAL MEASURES TOTAL TRAFFIC OPERATIONS

-g Direction / Movement / Approach
= Eastbound Westbound Northbound Southbound
o =
2 Intersection C.I?;‘;":' MOE £ .| 8 £ . |5 £ .| % £ .| 8|8
& §|3|2|c|§|38|=2|2|§|8|2|c|§|8|2|¢|s
c £ | & 2| 2| &g | & 2 - | & | & 2 £ | g
< - < = < = < = <
LOS < B > B C B > C < A > A < A > A B
1 - Green Road & TWSC Delay | < 10 > 10 21 11 > 20 < 0 > 0 < 0 > 0 13
5 Frances Avenue V/C < 0.07 > 0.69 | 0.09 > < 0.00 > < 0.00 >
:o Q < 2 > 45 2 > < 0 > < 0 >
= LOS C A B C A B D D D C
2 Delay | 30 8 16 20 7 19 36 46 42 26
s 2 - North Service Road & Tcs V/C | 0.64 | 0.15 0.83 | 0.07 0.45 0.71 0.79
< Green Road Q 43 20 205 6 55 93
Ex 125 - - 60 40 -
Avail. | 82 - - 54 -15 -
MOE - Measure of Effectiveness Q - 95th Percentile Queue Length TCS - Traffic Control Signal RBT - Roundabout
LOS - Level of Service Ex. - Existing Available Storage TWSC - Two-Way Stop Control < - Shared Left-Turn Lane
Delay - Average Delay per Vehicle in Seconds Avail. - Available Storage AWSC - All-Way Stop Control > - Shared Right-Turn Lane
TABLE 5.2: 2025 PM REMEDIAL MEASURES TOTAL TRAFFIC OPERATIONS
° Direction / Movement / Approach
S Eastbound Westbound Northbound Southbound
= . Control = = = = 3
ﬁ Intersection Type MOE < -§, & § e -; & § " -§, E § e -§, = § §
T S| el &lals|eg|&|l&a|3|e|&|a|l3|28|2|s5]|°¢o
c £ o« e £ o Y £ o e £ 4 g
< ] < = < = < = <
LOS < B > B D B > D < A > A < A > A A
1 - Green Road & TWSC Delay | < 15 > 15 28 12 > 27 < 0 > 0 < 1 > 1 10
5 Frances Avenue V/C < 0.21 > 0.68 | 0.06 > < 0.01 > < 0.00 >
2 Q < 6 > 40 2 > < 0 > < 0 >
= LOS B B B A A A C C (o] B
g_’ Delay | 15 18 17 8 6 8 34 31 32 16
s 2 - North Service Road & TCcs V/C | 0.65 | 0.83 0.43 | 0.13 0.36 0.14 0.72
o Green Road Q 68 | 193 58 7 37 19
Ex 125 - - 60 40 -
Avail. | 57 - - 53 3 -
MOE - Measure of Effectiveness Q - 95th Percentile Queue Length TCS - Traffic Control Signal RBT - Roundabout
LOS - Level of Service Ex. - Existing Available Storage TWSC - Two-Way Stop Control < - Shared Left-Turn Lane

Delay - Average Delay per Vehicle in Seconds Avail. - Available Storage AWSC - All-Way Stop Control > - Shared Right-Turn Lane
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Parking Assessment

In any equilibrium system, there are a minimum of two components that are
required to reach the equilibrium point. With parking systems, this is the
balance of parking supply and demand. Reaching an appropriate supply
level is equally important as demand. The ubiquitous oversupply of cheap
and easily accessible parking has long been identified as a major
contributing factor to the growth in single-occupant vehicle (SOV) travel.

The anticipated parking demand for the proposed development was
estimated to determine if a reduction from the generic parking requirements
set-out in the City of Stoney Creek’s Zoning By-law 3692-92 could be
justified. Two (2) approaches were considered, with the findings for each
documented below.

By-law Parking Requirements

The Stoney Creek Zoning By-law requires a total of 1.60 parking spaces per
one-bedroom apartment unit (1.25 spaces per unit for residents and 0.35
spaces per unit for visitors) and a total of 1.85 parking spaces per two-
bedroom unit (1.50 spaces per unit for residents and 0.35 spaces per unit for
visitors). Under this By-law, a total of 3,090 parking spaces will be required
to service the residential component of the site. The site is proposing

2,438 spaces which is a deficiency of 652 spaces, or about 21 percent of
parking required under the By-law as shown in Table 6.1.

TABLE 6.1: ZONING BY-LAW PARKING REQUIREMENTS

Number of Number of By-Law Parking Requirements Required
Bedrooms  Units  Residents Visitors Total Spaces
1 1227 1.25 0.35 1.60 1,963
2 609 1.50 0.35 1.85 1,127
Total By-Law Parking Requirements 3,090
Proposed Number of Spaces 2,438
Stall Deficiency 652
Percent Deficiency 21%

Proxy Site Parking Demand Surveys

Another approach to estimate the parking demands of the proposed site is
the use of local parking surveys. Ultimately, a similar site within the City of
Hamilton would be used as the proxy site for collection of parking and trip
generation data to determine the area-specific parking demands. However, a
similar site where parking could be easily accessed was not found within
City limits. In lieu of this, parking and trip generation surveys were
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undertaken on four consecutive weekdays at a similar ‘proxy’ site in
Burlington, Ontario. The site (3060/3070 Rotary Way) is located at the
intersection of Dundas Street and Rotary Way. The site consists of 224
residential condominiums with a total parking supply of 432 spaces available
for both residents and visitors. This amounts to a total parking supply of 1.93
spaces per residential unit. Although this proxy site is smaller than the
proposed site, it is quite similar to the type of development proposed for the
subject site and proximity to a major highway. As well, both the subject site
and proxy site are in locations outside the city centre where reliance on
automobile transportation tends to be higher.

The four-day parking demand data was summarized in 30-minute
increments by day for both the AM and PM survey hours. A utilization rate
was then produced for each half hour on each consecutive day, which was
then summarized into a parking rate per unit for each 30-minute period.

Analyses of the proxy site data indicate that the peak parking rate was
observed to be 1.25 spaces per unit during the AM survey period and 0.96
spaces per unit during the PM survey period inclusive of visitor parking
demands. The average rates were 1.16 and 0.83 spaces per unit in the AM
and PM peak hours respectively. In order to be conservative, the peak
parking demand of 1.25 was chosen as the most representative parking
demand rate for the proxy site. Note that this rate is between 0.35 and 0.60
spaces per unit lower than the current Zoning By-law requirements for the
proposed site. The proxy site survey data is provided in Appendix M.

The peak proxy site rate of 1.25 spaces per unit (residents and visitors
combined) was applied to the 1,836 proposed units at 310 Frances Avenue
This results in a parking requirement of 2,295 spaces, or an oversupply of
143 spaces (6 percent) as shown in Table 6.2.

TABLE 6.2: PARKING REQUIREMENTS BASED ON PROXY SITE DATA

Proxy Site Parking Required
Requirement Spaces
1,836 1.25 sp.aces per 2095
dwelling unit
Proposed Number of Spaces 2,438
Stall Surplus 143
Percent Surplus 6%

Overall Parking Assessment

Based on the information contained within this section, it is anticipated that
the site will have a deficiency in parking of 652 spaces based on the By-law
parking requirements and a surplus of 143 spaces based on the proxy site

data. The proxy site data provides an accurate representation of the parking
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demands for the site as they are based on area-specific data and not a
general Zoning By-law. Additionally, it further supports a reduction in parking
requirements for the site. Therefore, the proposed parking supply should
adequately accommodate the parking demands of the site.

In the event that the parking demands of the site exceed the available
capacity during the higher demand evening and weekend periods, on-street
parking is available on Frances Avenue adjacent to the site and on Green
Road west of the site (Figure 1.1). While it is not intended that residents
would utilize the on-street parking, it is not unreasonable to assume that
visitors to the building may park on Frances Avenue or Green Road for a
short duration.

At present, the City’s On-street parking By-law permits parking for up to 12
hours at any give time on these roadways. Since adequate parking should
be provided on-site and on-street parking will likely only be used by visitors,
posting of parking restrictions on both roadways is not recommended as this
will negatively impact the number of parking spaces available for the existing
residential properties.
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Transportation Demand Management

This section of the report has been prepared to meet the City of Hamilton’s
Transportation Demand Management for Development Guidelines™. More
specifically, section 3.4 Residential of the guidelines. Although a small
commercial component is proposed for the development, given the
proposed size of 400 square metres and minor estimated trip generation,
section 3.A provides a better representation of the requirements of the
development.

Transportation Demand Management (TDM) refers to ways of making the
capacity of our roads more efficient by reducing vehicle demand. TDM
approaches consider how people’s choices of travel mode are affected by
factors such as land use patterns, development design, parking availability,
parking cost, and the relative cost, convenience and availability of alternative
modes of travel. TDM is one of the tools that municipalities are using to
create more vibrant and sustainable communities. Using policies and
programs to make active and sustainable transportation more convenient, a
TDM approach to transportation can deliver long-term environmental
sustainability, improve public health, create stronger communities, and build
more prosperous and livable cities. Various TDM strategies are used to
influence these factors so that the alternatives are more competitive with
driving alone, thus reducing reliance on motor vehicles.

TDM strategies can be divided into two basic categories:

Pre-occupancy: actions that can be done while a development is
being designed and built, and

Post-occupancy: actions that can be done once people are using the
development.

The pre-occupancy actions are critical because they are most likely to
determine how attractive, convenient and safe alternative travel will be once
the site is occupied. Actions such as modifying the site plan to improve
pedestrian safety and convenience or reducing the number of provided
parking stalls can encourage a reduction in vehicle trips to the site. After the
development is built, further strategies include transit or rideshare subsidies
and providing convenient information about where and how to use these
alternatives. It should be noted that the actions taken after development will
not be as effective if TDM strategies are not initially implemented in the site
planning stages. For example, transit subsidies will not be taken advantage
of if the closest transit stops are not easy to get to or do not connect with
the greater transit network. Thus, it is important to take advantage of both
pre-occupancy and post-occupancy TDM strategies.

12 City of Hamilton, Transportation Demand Management Development Guidelines,
June 2015.
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The City of Hamilton has developed Transportation Demand Management
Land Development Guidelines' that are “a fool for developers and City staff
to include TDM initiatives into new development, redevelopment and existing
buildings through the development approval process”. The guidelines outline
the report requirements and provide strategies to support TDM within
developments and were referenced in the preparation of this report.

Potential TDM Measures

There are several reasons why incorporating a TDM plan into a residential
site is important:

It reduces auto ownership levels, thereby reducing private vehicle
trips and congestion;

It creates safe and attractive environments that encourage travel by
walking, cycling and transit over auto travel; and

It supports the development of healthy communities.

The following section outlines potential TDM options available to the site.
These measures will enhance the site’s overall convenience, safety and
traffic flow by reducing vehicles trips.

Walking

The accessibility of a development is essential in helping to ensure that
those that can walk, do. Proper pedestrian connections from the community
to the site should be available to ensure safety and to increase the
experience of those that choose to walk.

The site plan indicates direct sidewalk connections will be provided from
entrances of the buildings to the existing sidewalks along the south side of
Frances Avenue and east side of Green Road. Other measures that can be
taken that help to improve safety and the attractiveness of the site include
providing adequate lighting throughout the site and overhead weather
protection near the building’s main entrance and adjacent sidewalks.

Cycling

As outlined in Section 2.3.2, the site will be served by bicycle infrastructure.
With signed bike routes on Frances Avenue, Shoreview Place and Millen
Road the site can facilitate the daily use of bicycles.

To further encourage this use, the development should include visible, well-
lit short-term bicycle parking for visitors and secure, indoor bicycle parking
storage spaces for tenants/residents. The City’s TDM guidelines specify the
recommended number of bicycle parking spaces for residential and retail
buildings. These guidelines include the following:

8 TDM for Development, Prepared for City of Hamilton by IBI Group, June 2015
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» Long term bicycle parking: 0.50 to 1.25 spaces per dwelling unit or
918 to 2,295 spaces total; and

» Short term bicycle parking: 0.05 to 0.20 spaces per dwelling unit or
92 to 367 spaces total.

The development will provide both short-term and long-term bicycle parking
spaces. Table 7.1 details the City’s bicycle parking guidelines for the site.

TABLE 7.1: BICYCLE PARKING GUIDELINES

Land Use Bicycle Parking Requirement AERITEE
Spaces
Long-term 0.5t0 1'25. SPACES Per | 918 10 2295
dwelling unit
3.A Residential 1836
Short-term 0.05to 0'2. spacgs per 92 to 367
dwelling unit

Total Spaces | 1010 to 2662

The development is providing a total of 444 long-term bicycle parking
spaces within bike rooms on each level of the parking garage. This is a
deficiency of 474 bicycle parking spaces compared to the TDM Guidelines.
However, each unit will also have a storage locker large enough to
accommodate a bicycle. Therefore, the potential bicycle parking of the
development is 2,280 spaces, well within the City’s guidelines.

A total of 92 short-term bicycle parking spaces will be provided via bike
racks paced near the building entrances, which meets the City’s guidelines.

Bicycle parking requirements were not considered for the commercial
component, given the small size in comparison to the development. The
Stoney Creek Zoning By-law does not detail bicycle parking requirements
for commercial sites. If long-term bicycle parking is required by employees
of the commercial component, the development may be able to allocate
spaces, given the surplus. The short-term bicycle parking required for the
residential component will also be available for patrons of the commercial
component.

By providing the recommended number of short and long-term bicycle
parking stalls, residents, employees and visitors will be more likely to choose
to travel to/from the development by cycling. This increase in sustainable
transportation results in a reduction of automobile trips and thus a reduction
in parking demand should result.

Transit
The use of transit places less reliance on the use of personal automobiles for

trips that can be completed by convenient and desirable transit options. As
previously discussed, there is no fixed route transit service within the area of
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the subject development. Trans-Cab service is available to pick up and
transport passengers between the nearest bus stop transfer points
approximately 2.0 kilometres from the site. See Section 2.2 for details on
this route as well as connections available to the wider HSR network.

It is recommended that bus route maps and schedules are provided at
visible and convenient locations at the site, such as in the building’s lobby. It
is also recommended that the applicant advocate to the City of Hamilton
and HSR to bring fixed route transit service to the area. If fixed route service
is provided, it is recommended that weather protected waiting areas such as
bus shelters or overhangs be provided at all stop locations. These additions
will help to increase transit usage (especially during inclement weather).

Parking

The City’s TDM Policy provides guidelines indicating that reducing parking
spaces with the intent of encouraging other uses of transportation is
possible. However, one should be cautious and not reduce the number of
parking spaces to a point in which significant issues are created. As detailed
in Section 6, the required number of parking spaces varies from a surplus of
134 to a deficiency of 652 depending on the method used for calculation. In
order to mitigate any potential parking shortfall, TDM measures detailed in
the following sections, consistent with the City’s TDM policy should be
considered by the applicant to help manage parking. Managing parking
supply helps to reduce the undesirable impacts of parking demand on local
and regional traffic levels and can result in positive impacts on community
livability and design.

To further encourage residents to use sustainable travel modes, the
development could consider selling parking spaces separately from the cost
of a unit. This is more equitable and efficient since occupants are not forced
to pay for parking they do not need and allows consumers to adjust their
parking supply to reflect their needs. This is an important factor that
supports reducing the parking supply as residents are notified at the onset
of the project that parking will be provided on a limited basis as an additional
cost in lieu of the price to purchase a unit. If residents are unwilling to
change their travel behaviour, they will not purchase a unit.

If the number of parking spaces is reduced, caution should be given to
providing adequate accessibility to other transportation modes. Additional
provisions should be made, such as providing suitable bike parking,
providing suitable access to transit service, and enhancing pedestrian and
bike connections to ensure that other modes of transportation are readily
accessible.

Carpooling

Ride-share involves two or more people sharing a vehicle for a trip. The cost
of the journey (fuel, tolls, parking, etc.) can be split between the driver and
passengers, resulting in savings for all concerned. This also reduces the
number of vehicle trips and parking demands.
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There are several tools available such as Car Pool World, which set up online
ride sharing databases. These databases enable people to enter their daily
journey so that the database can automatically search out coworkers whose
journeys match. A less formal option would be installing notice boards in the
lobby of the buildings for residents who may organize informal carpools.

7.1.6 Car-Share

Car sharing is recognized in the City’s TDM policy as a means of reducing
automobile dependence by providing access to a car on an as-need basis
and reducing the need to own a vehicle. The provision of secured car-share
spaces in private lots can result in a reduction in residential parking
requirements. The TDM policy states that a 2% reduction in the parking will
result for providing car-share spaces for 2% of the building occupants. This
means that if 37 car-share spaces are provided for the redevelopment, a
reduction of 37 spaces to the required building parking spaces will be
permitted.

Car-share appeals to a broad range of households from young urban
professionals to families who want a lifestyle that is not tied to owning and
maintaining a private vehicle. It also attracts those that want to retain the
option to drive for primarily non-work trip purposes.

Another option could be providing additional car-share vehicles within
walking distance of the site if the current supply of vehicles is insufficient to
meet demands.

7.1.7 Individualized Travel Planning

Research has indicated that educating the occupants by going directly to
residents increases the likelihood that a shift to more sustainable modes of
transportation will occur. The Organisation for Economic Co-operation and
Development (OECD) and the Global Environmental Change Program of the
UK Economic and Social Research council hosted a workshop' that
recognized the importance of understanding the forces that motivate and
shape individuals’ travel behaviour. It identified several key messages of
benefit to TDM policy development:

Hierarchy of Choice: An employer can make decisions that influence
how all his or her employees travel to work. Similarly, an individual’s
decision to buy his or her house may affect how all the members of
the household travel. A greater understanding of this hierarchy can
assist in identifying those high-order organizations and individual
choices. TDM strategies and policies should target those key
decision makers.

4 Organisation for Economic Co-operation and Development (OECD). 1997. Second
OECD Workshop on Individual Travel Behaviour: "Culture, Choice and Technology"
Final Report. University of Sussex, Brighton, UK 17-19 July 1996. Paris: OECD.
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Perception: Individuals’ perceptions of time, environment, and
alternative modes of travel and travel behaviour, determine whether
they feel they have a choice in how they travel. For example, people
who have rarely taken public transport or cycled may not perceive
these modes as suited to their lifestyle because of perceived
disadvantages which they associate with these modes. In many
cases, individuals over-estimate the benefits of their current choice
and under-estimate the capacity of alternative modes to satisfy their
needs. Altering these perceptions can open the range of options
available to travelers.

Culture: Culture plays an important role in determining the status,
image and acceptability of different types of travel behaviour. For
example, the car has social and cultural attributes that go well
beyond its role as a mode of transportation. TDM strategies must
consider these cultural factors.

Education (Information and Learning): Individuals need targeted,
relevant, effective and positive information to better understand the
consequences of different travel choices on their own, and their
community’s quality of life. This information would be most effective
if available before individuals engage prior to car and home
purchases.

Individual travel planning has demonstrated that working directly with
residents/employees as well as providing appropriate infrastructure
increases the use of sustainable modes and reduces the site’s dependency
on vehicles. Therefore, it is an important component to the encouragement
of the use of sustainable modes of transportation at the subject site.

The applicant should work with the buildings’ residents to form a travel
planning committee/team that will help develop individualized travel plans for
interested residents. This team could be responsible for:

Ensuring up-to-date bus routes and maps are available within the
lobbies of the buildings and providing information on next available
bus, cost of trip and where to purchase passes;

Providing assistance to residents in signing up for and arranging
carpool and bike sharing services; and

Developing specific travel plans using alternative modes of
transportation (HSR travel planning, etc.), including total trip time.

Additionally, the applicant should consider provision of a kiosk or
message/bulletin board within the building entrance for use by the
committee/team.

TDM Summary

The proposed site with nearby connections to bicycle facilities and transit
routes has the potential to be an accessible development. Further enhancing
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these elements inside and outside the boundaries of the development will
ensure these opportunities do not go unused. The City’s outcomes for
incorporating TDM with new development include the following:

Promoting more attractive streetscapes that are inclusive and inviting
for everyone;

Developing neighbourhoods and districts with a variety of uses that
allow people to live and work in closer proximity;

Preserving streets and public space for a more balanced
transportation system; and

Promoting public health and active lifestyles.

By incorporating the TDM options previously discussed, such as improving
walking and cycling facilities, reducing the parking supply and developing
individualized travel plans for residents (alternative mode trip planning, car
share arrangements, etc.), the site will set the tone for the surrounding area
in helping to achieve these City goals.
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Conclusions and Recommendations

Conclusions

Based on the investigations carried out, it is concluded that:

Existing Traffic Operations

Under existing traffic conditions, all intersections within the study area are
operating at acceptable levels of service during the AM and PM peak hours.
The following critical movement is noted:

» North Service Road and Green Road:

e Southbound left-turn movement — LOS D during the PM peak
hour with a v/c ratio of 0.28. The low v/c ratio on this movement
indicates the delay is due to the high volume of through traffic on
North Service Road which limits available gaps for side street
traffic.

Development Generated Traffic

At full build-out, the development is forecast to generate 556 and 666 trips
during the AM and PM peak hours, respectively.

2021 Background Traffic Operations

Under 2021 background traffic conditions all intersections within the study
area are forecast to operate at overall acceptable levels of service. The
following critical movement is noted:

» North Service Road and Green Road:

e Southbound left-turn movement — LOS D with a v/c of 0.32 during
the AM peak hour and LOS F with a v/c of 0.57 during the PM
peak hour. The low to moderate v/c ratios indicate the delay is
due to the high volume of through traffic on North Service Road
which limits available gaps for side street traffic.

2021 Total Traffic Operations (Phase 1)

Under 2021 total traffic conditions all intersections within the study area are
forecast to operate at overall acceptable levels of service. The following
critical movements are noted:

» North Service Road and Green Road:

e Southbound left-turn movement — LOS E with a v/c ratio of 0.58
during the AM peak hour and LOS F with a v/c ratio of 1.25
during the PM peak hour. The 95" percentile queue is forecast to
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exceed the available storage by 11 metres during the PM peak
hour;

e Southbound right-turn movement — LOS D with a v/c ratio of 0.59
during the AM peak hour; and

e The moderate v/c ratios during the AM peak hour indicate the
delay is due to the high volume of through traffic on North Service
Road which limits available gaps for side street traffic.

2023 Background Traffic Operations

Under 2023 background traffic conditions all intersections within the study
area are forecast to operate at overall acceptable levels of service. The
following critical movements are noted:

North Service Road and Green Road:

e Southbound left-turn movement — LOS F with a v/c ratio of 0.62
during the AM peak hour and LOS F with a v/c ratio of 1.40
during the PM peak hour. The95" percentile queue is forecast to
exceed the available storage by 16 metres during the PM peak
hour;

e Southbound right-turn movement — LOS D with a v/c ratio of 0.62
during the AM peak hour; and

e The moderate v/c ratios during the AM peak hour indicate the
delay is due to the high volume of through traffic on North Service
Road which limits available gaps for side street traffic.

2023 Total Traffic Operations (Phase 2)

Under 2023 total traffic conditions all intersections within the study area are
forecast to operate at overall acceptable levels of service. The following
critical movements are noted:

North Service Road and Green Road:

e Southbound left-turn movement — LOS E with a v/c ratio of 0.93
during the AM peak hour and LOS F with a v/c ratio of 2.66
during the PM peak hour. The 95" percentile queue is forecast to
exceed the available storage by 15 metres during the AM peak
hour and 51 metres during the PM peak hour;

e Southbound right-turn movement — LOS D with a v/c ratio of 0.95
during the AM peak hour; and

e Overall intersection — LOS E during the PM peak hour.
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2025 Background Traffic Operations

Under 2025 background traffic conditions all intersections within the study
area are forecast to operate at overall acceptable levels of service. The
following critical movements are noted:

North Service Road and Green Road:

Southbound left-turn movement — LOS F with a v/c ratio of 1.0
during the AM peak hour and LOS F with a v/c ratio of 2.97
during the PM peak hour. The 95" percentile queue is forecast to
exceed the available storage by 21 metres during the AM peak
hour and 55 metres during the PM peak hour;

Southbound right-turn movement — LOS F with a v/c ratio of 1.01
during the AM peak hour; and

Overall intersection — LOS D during the AM peak hour and LOS F
during the PM peak hour.

2025 Total Traffic Operations (Full Build-Out)

Under 2025 total traffic conditions all intersections within the study area are
forecast to operate at overall acceptable levels of service. The following
critical movements are noted:

Green Road and Frances Avenue:

Westbound left-turn/through/right-turn movement — LOS D with a
v/c ratio of 0.79 during the AM and 0.74 during the PM peak hour.

North Service Road and Green Road:

Southbound left-turn movement — LOS F with a v/c ratio of 1.40
during the AM peak hour and a v/c ratio of 5.47 during the PM
peak hour. The 95" percentile queue is forecast to exceed the
available storage by 59 metres during the AM peak hour and 55+
metres during the PM peak hour;

Southbound right-turn movement — LOS F with a v/c ratio of 1.33
during the AM peak hour; and

Overall intersection — LOS F during the AM and PM peak hours.

Remedial Measures

The following remedial measures are required in order to provide acceptable
levels of service at the study area intersections:

Traffic signals at the intersection of North Service Road and Green
Road. Although not warranted until 2025, the signals should be
installed as part of Phase 1 of the development (2021) to provide
acceptable levels of service on all approaches;
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A separate westbound right-turn lane should be provided at the
intersection of North Service Road and Green Road at the 2025
horizon. This lane warrants 7.5 metres of storage and 120 metres of
taper and parallel lane; however, due to environmental constraints,
only 10 metres of storage and 15.8 metres of taper can be provided
within the right-of-way without significant reconstruction;

A separate westbound left-turn lane should be provided at the
intersection of Green Road and Frances Avenue at the 2025; and

The southbound left-turn lane at North Service Road and Green Road
should be increased by 15 metres by the 2025 horizon.

These improvements are directly related to the increase in traffic due to
development of the subject site.

Parking Assessment
City of Stoney Creek By-law Parking Requirements

Based on the City of Stoney Creek Zoning By-law 3692-92, a total of 3,090
parking spaces will be required to service the residential component of the
site. A total of 2,438 spaces are proposed. This is a deficiency of 652 spaces
or 21% of the By-law parking requirement.

Proxy Site Survey Data

Parking utilization surveys were undertaken at a proxy site in Burlington,
Ontario (3060/3070 Rotary Way). Based on the maximum observed demand
at the proxy sites, a total of 2,295 spaces would be required to service the
site during the peak weekday period. A total of 2,438 spaces are proposed.
This is a surplus of 143 spaces or 106% of the proxy site parking
requirement.

Overall Findings

The Zoning By-law results in a deficiency in parking of 652 spaces and the
proxy site data results in a surplus of 143 spaces. The proxy site data
provides an accurate representation of the parking demands for the site as
they are based on area-specific data and not a general Zoning By-law.
Additionally, it further supports a reduction in parking requirements for the
site. Therefore, the proposed parking supply should adequately
accommodate the parking demands of the site.

TDM Options

The proposed site with nearby connections to bicycle facilities and transit
routes has the potential to be an accessible development. Further enhancing
these elements inside and outside the boundaries of the development will
ensure these opportunities do not go unused.
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By incorporating the TDM options contained in this report, such as
improving walking and cycling facilities, reducing the parking supply and
developing individualized travel plans for residents (alternative mode trip
planning, carpool arrangements, etc.), the site will set the tone for the
surrounding area in helping to achieve the City’s long-term transportation
goals.

Recommendations
Based on the findings of this study, it is recommended that:

The City of Hamilton recognize the conclusions drawn above;
The site be allowed to be developed as planned;
The site driveway connections operate under stop sign control;

The City install traffic signals at the intersection of North Service
Road and Green Road by buildout of Phase 1 in 2021. The signal
timing and phasing should be optimized as required;

A separate westbound right-turn lane with 10 metres of storage and
15.8 metres of taper should be provided at the intersection of North
Service Road and Green Road at the 2025 horizon;

A separate westbound left-turn lane with 45 metres storage should
be provided at the intersection of Green Road and Frances Avenue at
the 2025 horizon. This can be accomplished through pavement
markings;

The southbound left-turn lane at North Service Road and Green Road
should be extended by 15 metres by the 2025 horizon. This can be
accomplished through pavement markings; and

The applicant should ensure proper pedestrian and cyclist
connections from the surrounding roads to the buildings’ main
entrances;

Current bus schedules are provided within the lobby of each building
to further promote the use of transit; and

The buildings’ management should work with the buildings’ residents
to form a travel planning committee/team that will help develop
individualized travel plans (alternative mode trip planning, carpool
arrangements, etc.) for interested residents. To assist the
committee/team, the applicant should consider providing a kiosk
within the lobby of each building for use by the committee/team.
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Appendix A

Pre-Study Consultation Documentation
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Heather Goodman
S e e EET R PR S SR e e
From: Heather Goodman
Sent: April 11, 2018 8:58 AM
To: ‘Transportation Planning’
Subject: RE: 180010 (Waterfront Trails TIS & PS) - Scope of Work

Hi Tiffany,

Do you know if there are any updates on the review of our scope? Specifically, we would like to confirm the
correct by-law.

Thanks,

Heather Goodman, B.Eng., EIT, MITE
Transportation Consultant

« paradigm

Paradigm Transportation Solutions Limited
p: 416.479.9684 x502
m: 905.506.0454

From: Wolsey, Tiffany [mailto:Tiffany.Wolsey@hamilton.ca] On Behalf Of Transportation Planning
Sent: March 5, 2018 2:09 PM

To: Heather Goodman <hgoodman@ptsl.com>

Subject: RE: 180010 (Waterfront Trails TIS & PS) - Scope of Work

Hello,
The planner on file will be able to advise you on the appropriate bylaw to use for the parking study.

Thank you,

Tiffany Wolsey

Transportation Management Coordinator
Transportation Planning
Planning & Economic Development Department

From: Heather Goodman [mailto:hgoodman@ptsl.com]

Sent: January-26-18 5:59 PM

To: Transportation Planning

Cc: Jill Juhlke

Subject: RE: 180010 (Waterfront Trails TIS & PS) - Scope of Work

Hello,
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In addition to the information requested below, could you please confirm the By-law to use for the parking
study.

| look forward to your comments.

Regards,

Heather Goodman, B.Eng., EIT, MITE
Transportation Consultant

ﬂ%‘( paradigm

Paradigm Transportation Solutions Limited
p: 416.479.9684 x502
m: 905.506.0454

From: Heather Goodman

Sent: January 26, 2018 10:25 AM

To: 'Ng, Jeffrey' <Jeffrey.Ng@hamilton.ca>

Cc: Jill Juhlke <jjuhlke @ ptsl.com>; Transportation Planning <Transportation.Planning@hamilton.ca>
Subject: RE: 180010 (Waterfront Trails TIS & PS) - Scope of Work

Thanks Jeff, | appreciate you sending the scope forward.
Regards,

Heather Goodman, B.Eng., EIT, MITE
Transportation Consultant

4\ paradigm

Paradigm Transportation Solutions Limited
p: 416.479.9684 x502
m: 905.506.0454

From: Ng, Jeffrey [mailto:Jeffrey.Ng@hamilton.ca]

Sent: January 26, 2018 10:24 AM

To: Heather Goodman <hgoodman@ptsl.com>

Cc: Jill Juhlke <jjuhlke @ ptsl.com>; Transportation Planning <Transportation.Planning@hamilton.ca>
Subject: RE: 180010 (Waterfront Trails TIS & PS) - Scope of Work

Hi Heather,

Unfortunately our section is no longer reviewing development applications. I’'ve copied Transportation Planning who will
be able to assist moving forward.

Thanks,

Jeff Ng
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Traffic Technologist

Geomatics & Corridor Management

City of Hamilton

Engineering Services, Public Works Dept.
Tel: 905-546-2424 ext 4577

Fax: 905-540-5926

Permit Applications: http://hamilton.ca/cm
Road Closure Notices: http://hamilton.ca/roadclosures

From: Heather Goodman [mailto:hgoodman@ptsl.com]
Sent: January 26, 2018 10:12 AM

To: Ng, Jeffrey <Jeffrey.Ng@hamilton.ca>

Cc: Jill Juhlke <jjuhlke@ptsl.com>

Subject: 180010 (Waterfront Trails TIS & PS) - Scope of Work

Hi Jeff,

Paradigm would like to inform the City that we will be undertaking a Transportation Impact Study (TIS) and
Parking Justification Study for lands located the northeast corner of North Service Road and Green Road,
detailed in the enclosed project overview and work plan. We ask that you please review the work plan to
ensure the scope of the study is acceptable and provide comments if necessary.

In addition, we will use the following details for the study:

* The traffic impact study will be prepared to conform to the City’s Traffic Impact Study Guidelines will
assess the 2021, 2023 and 2025 horizon years, consistent with the completion of each phase of
development.

* To remain consistent with other TIS reports for the area, a growth rate of 2% per year, and all
development data from the 101 Shoreview TIS Report & 560 Grays Road TIS Report completed by
Paradigm in July 2017 and November 2017, respectively will be utilized.

Due to the time sensitive nature of the project, we ask that you please provide comments at your earliest
convenience. Please do not hesitate to contact me if you have questions relating to this project.

Regards,

Heather Goodman, B.Eng., EIT, MITE
Transportation Consultant

« paradigm

Paradigm Transportation Solutions Limited
5000 Yonge Street, Suite 1901, Toronto ON M2N 7E9

p: 416.479.9684 x502

m: 905.506.0454

e: hgoodman@ptsl.com

w: www.ptsl.com
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22 King Street South, Suite 300
Waterloo, ON N2J 1N8

p: 519.896.3163

905.381.2229

f: 1.855.764.7349

www.ptsl.com

26 January 2018
Project: 170247

Jeff Ng

Traffic Technologist

City of Hamilton

77 James Street North, Suite 400
Hamilton, ON L8R 2K3

Dear Mr. Ng:

RE: 560 GRAYS ROAD, CITY OF HAMILTON
TRAFFIC IMPACT STUDY UPDATE SCOPE OF WORK

Paradigm Transportation Solutions Limited (Paradigm) was retained on behalf of New Horizon
Development Group (the Client) to carry out a Transportation Impact Study (TIS) and Parking
Justification Study update for the Waterfront Trails Development lands in Hamilton, Ontario.

The Waterfront Trails Development is located in the northeast quadrant of the intersection of North
Service Road and Green Road in the Stoney Creek area of the City of Hamilton. The development
proposal includes a total of 1,500 residential apartment units contained within three to four high-rise
buildings.

This development is located in the Green Millen Shore Estates (GMSE) development area. Over the
past couple of years, Paradigm has completed extensive analyses of multiple developments within
this area. We will rely on this experience and our knowledge of the area in preparing this study.

Work Plan

Based on our understanding of the development proposal and the City requirements, we proposed to
carry out the following scope of work:

» Task 1 - Pre-Study Consultation: We will submit a scope of work to the City of Hamilton to
obtain their comments and approval on the approach and methodology proposed in this work
plan prior to making significant progress on the studies.

» Task 2 - Data Collection: We will request from the City the most recent signal timing plans
(where applicable) and Paradigm will collect turning movement counts at the following study
area intersections:

e North Service Road and Green Road (stop controlled); and

¢ North Service Road and Millen Road (stop controlled).
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Task 3 - Site Visit: Paradigm staff will conduct a site visit to inventory the traffic and roadway
conditions in the immediate area of the proposed development, traffic control, adjacent
driveway locations, adjacent land use and operational conditions within the study area. The site
visit will also include confirming traffic regulations and parking restrictions along the study area
roadways.

Task 4 - Traffic Forecasting: We will prepare trip generation estimates for three horizons
reflecting the anticipated completion of each building as follows:

e Tower 1 -2021 horizon: 44 storeys containing 487 units;
e Tower 2 — 2023 horizon: 50 storeys containing 570 units; and

e Tower 3 — 2025 horizon: 39 storeys containing 435 units.

Task 5 - Operational Analyses: Using the traffic forecasts developed in Task 1, we will
analyze the operations of the intersection of North Service Road and Green Road and North
Service Road and Millen Road during the weekday AM and PM peak hours for each phase of
development (2021, 2023 and 2025) both without and with full development of the site. These
analyses will be conducted to meet City of Hamilton traffic impact study guidelines.

Task 6 - Remedial Measures Responsibility: We will provide specific information outlining
what remedial measures are required (under background or future total conditions) at each
horizon and highlight those needed to support the proposed development.

Task 7 - Report and Recommendations: Paradigm will prepare a detailed final report
documenting our investigations, findings and recommendations, including the Synchro 9
capacity analysis. This report will also include the Parking Justification. The final report will
include appendices containing relevant traffic data as well as the detailed output generated by
the operational analysis software.

Parking Justification Study

Based on the information provided, the Client will be seeking a variance to supply less than the
parking required under the current in-force City of Hamilton Zoning By-law (05-200). Based on our
extensive traffic and parking study experience in Hamilton, we have local data that confirms that a
variance can be sought.

Task 8 - Area Parking Inventory: Paradigm staff will undertake an inventory of the current
available on-street parking within convenient walking distance of the site. The inventory will be
summarized by block and sub-area including the number of spaces, type of parking and time
restrictions. This will be used to demonstrate the additional potential supply of parking
available if there are times when spillover parking may be required.

Task 9 - Parking Generation: Paradigm will review the ITE Parking Generation — 4th Edition to
assess the parking generation for the site based on the proposed land uses. Furthermore, we
will look at the TTS data for the area and consider automobile ownership and the percentage of
trips made by alternative modes of travel. We will use Paradigm’s in-house parking generation
data collected for apartment units to develop a site-specific parking generation rate for the
proposed development.

Paradigm Transportation Solutions Limited | Page 2 \«
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» Task 10 - Parking Assessment: Based on the planned on-site parking supply, we will assess
the extent to which parking demand can be accommodated on the site and the potential for
spill-over parking that may need to be accommodated within the surrounding area.

We trust the foregoing work plan is acceptable. If you have any questions related to this project,
please contact me at (905) 381-2229 x103 or (519) 896-3163 x103 or by email at selkins@ptsl.com.

Yours very truly,

PARADIGM TRANSPORTATION SOLUTIONS LIMITED

t 4

Stew Elkins
B.E.S., MITE
Vice-President

Paradigm Transportation Solutions Limited | Page 3 ‘\«
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Appendix B

Detailed Turning Movement Count Data
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East/West Street: Frances
North/South Street: Green Rd
Date: Wednesday, June 24, 2015
Counted By: Chris D
TIME
ENDING
EASTBOUND WESTBOUND NORTHBOUND SOUTHBOUND
Vehicles Peds Bikes Vehicles Peds Bikes Vehicles Peds Bikes Vehicles Peds Bikes
Left Trucks Thru Trucks Right Trucks Left Trucks Thru Trucks Right Trucks Left Trucks Thru Trucks Right Trucks Left Trucks Thru Trucks Right Trucks
7:15 3 1 6 1 2 2 4 1 17 2 2
730 1 1 5 8 3 1 2 1 2 12 2 1
7:45 2 6 4 1 5 2 1 4 3 1 11
8:00 1 1 3 4 1 2 4 1 1 5 1 11
8:15 3 3 7 3 2 3 1 2 15 4
8:30 1 3 1 5] 4 3 4 7 1
845 6 1 3 6 3 1 3 4 18 1
9:00__3 1 5 2 6 4 2 1 2 5 3 1 11 2
Total 9 1 5 0 14 0 2 1 24 0 14 0 0 0 3 1 4 0 14 1 13 1 0 0 0 0 51 0 7 0 1 0
Mvmt Tot 10 5 14 2 1 24 14 0 3 1 4 15 14 0 0 0 51 7 1 0
% Truck 10% 0% 0% 0% 0% 0% 0% 7% 7% 0% 0% 0%
TIME
ENDING
EASTBOUND WESTBOUND NORTHBOUND SOUTHBOUND
Vehicles Peds Bikes Vehicles Peds Bikes Vehicles Peds Bikes Vehicles Peds Bikes
Left Trucks Thru Trucks Right Trucks Left Trucks Thru Trucks Right Trucks Left Trucks Thru Trucks Right Trucks Left Trucks Thru Trucks Right Trucks
15:15 3 1 5 2 3 5 3 1 4 2 10 4 2 1 13 2 3 6
16:30 7 1 4 2 9 1 3 2 3 6 1 1 10 1
15:45 3 6 5 1 2 1 3 4 9 4 1 1 9 1 1 1
16:00 5 1 4 1 3 1 1 6 11 2 2 1 9 3
16:15 5 1 5 1 4 2 3 1 4 13 5 1 5 2
16:30 3 4 5] 1 1 1 1 1 1 13 6 8 1
16:45 2 2 2 3 20 1 4 15 7 3 5 1 1
17:00 3 5 4 6 1 5 9 5 10 1
17:15 3 8 2 6 1 3 5 6 6 3 3 2
17:30 4 3 5 1 6 4 5 10 7 4
17:45 4 4 1 4 4 2 3 9 7 1 1 3 1
18:00 2 2 4 4 1 1 2 1 2 7 4 6
Total 13 0 12 0 16 0 2 8 29 1 3 0 1 0 1 2 14 0 50 0 23 0 1 0 3 0 28 0 4 0 1 1
Mvmt Tot 13 12 16 2 8 30 3 1 1 2 14 50 23 1 0 3 28 4 1 1
% Truck 0% 0% 0% 3% 0% 0% 0% 0% 0% 0% 0% 0%
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Date: Tuesday North Service Rd North Service Rd Green Rd
02-May-17 Eastbound Westbound Southbound
Left Through Through Right Left Right
- - Peds - - Peds - - Peds
Cars | T/B |Cyclists| Cars | T/B |Cyclists Cars | T/B |Cyclists| Cars | T/B | Cyclists Cars | T/B |Cyclists| Cars | T/B | Cyclists

7:00-7:15 11 6 1 67 3 6 1 6 14 1
7:15-7:30 4 2 74 5 6 1 12 22
7:30-7:45 4 1 6 3 147 4 7 1 8 1 21
7:45-8:00 5 13 1 154 4 6 1 16 19
8:00-8:15 6 11 114 4 8 1 15 20
8:15-8:30 0 4 102 7 5 2 19 16
8:30-8:45 1 8 115 6 8 13 13
8:45-9:00 8 1 18 81 4 11 8 11
4:00-4:15 21 68 47 4 14 11 15
4:15-4:30 15 68 1 50 7 7 7 2 12
4:30-4:45 15 82 74 6 9 16 10
4:45-5:00 20 123 38 1 13 15 1 10
5:00-5:15 23 118 1 57 5 11 1 17 10
5:15-5:30 24 135 2 50 4 12 3 12
5:30-5:45 21 129 2 38 3 9 8 6

5:45-6:00 17 83 1 26 1 8 7 7
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NS

City of Hamilton TURNING MOVEMENT FLOW CHART Loc. Code: 35
Intersection: North Service Rd at Millen Rd Total Vehicles: 3,940 Date: Friday
Direction: (East/West) (North/South) M.V.E./Year: 2.492 May 6, 2016
Road Condition: Dry Weather: Clear AWDT Factor: 1.86 Period: 7 hours
Comments:
5 §
Pedestrians [ 170 5] 68 1 £ Pedestrians [ 177 sl 58 0 £
1] I I g o] [ I 3
—~— a —-—— o
1 1
6 1 5 0 3 4 2 1
15/ [0 of |9 o 1 5 3] |o o [2 o0 0
487 ) \ 326 269 ) \ 134
31 16 3 8 5 1
71 5
18 6 7 37 5 5
0 0
6 6 75 6 3 0 6 7 2
7 7 10 1
8 1
o o o] |o 0 -— o o of |o of [0 o -—
[ |1 D [ | D
8 0 o] 0 o] Pedestrians £ 0 o] [ 0 o] Pedestrians
& &
A.M. PEAK HOUR = 7:30 AM - 8:30 AM P.M. PEAK HOUR = 4:30 PM - 5:30 PM
Pedestrians [ 118 8] | 5 4 6 £ Pedestrians [ 998 7 1] 403 2 5 g
o] I I § 2] [ I I 3
——— a - o
8 1
2 1 24 Hr 2 5 71 19 4
o 7| |o o] |8 1 3 [543 0] 1 9] [0 o] |7 2 17
185 J \ 95 18 4 4 ) \ 1023 1
15 8 1 116 5 7 2
[ 1
33 6 1 209 7
3 8
132 160 3 |1 1516 16093
1 7 8 2| |7 4 4 5 6
6 1 of |2 s
5 9| |5 2 3 1 4 9]24Hr
24 Hr
o o o] |o 0 -— o o of |o of [0 o -—
[ [ ) [ [ — || ;
2 0 o] [ 0 o] Pedestrians b4 [ 0 o] [ 0 o] Pedestrians
& &

NORMAL HOUR = 2:30 PM - 3:30 PM

7 Hr & 24 Hr TOTAL VOLUMES
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Lanes, Volumes, Timings HCM Unsignalized Intersection Capacity Analysis
1: Green Road & Frances Avenue 06-13-2018 1: Green Road & Frances Avenue 06-13-2018
R N N R NN B R
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations & s s & Lane Configurations FiY s & s
Traffic Volume (vph) 11 5 15 63 15 0 4 16 28 0 54 7 Traffic Volume (veh/h) 11 5 15 63 15 0 4 16 28 0 54 7
Future Volume (vph) 11 5 15 63 15 0 4 16 28 0 54 7 Future Volume (Veh/h) 1 5 15 63 15 0 4 16 28 0 54 7
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 Sign Control Stop Stop Free Free
Lane Util. Factor 100 100 100 100 100 100 100 1.00 100 100 100 1.00 Grade 0% 0% 0% 0%
Ped Bike Factor Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Frt 0.935 0.921 0.984 Hourly flow rate (vph) 12 5 16 68 16 0 4 17 30 0 59 8
FIt Protected 0.982 0.961 0.996 Pedestrians 2 3 1
Satd. Flow (prot) 0 1683 0 0 1826 0 0 1637 0 0 1870 0 Lane Width (m) 36 36 36
Fit Permitted 0.982 0.961 0.996 Walking Speed (m/s) 12 12 12
Satd. Flow (perm) 0 1683 0 0 1826 0 0 1637 0 0 1870 0 Percent Blockage 0 0 0
Link Speed (k/h) 50 50 50 50 Right turn flare (veh)
Link Distance (m) 165.1 52.2 184.8 166.7 Median type None None
Travel Time (s) 119 3.8 133 12.0 Median storage veh)
Confl. Peds. (#/hr) 1 1 2 3 3 2 Upstream signal (m) 185
Peak Hour Factor 092 092 092 09 09 092 092 092 092 092 092 092 pX, platoon unblocked
Heavy Vehicles (%) 10% 0% 0% 0% 0% 0% 0% % % 0% 0% 0% vC, conflicting volume 114 123 65 124 112 36 69 50
Adj. Flow (vph) 12 5 16 68 16 0 4 17 30 0 59 8 vC1, stage 1 conf vol
Shared Lane Traffic (%) vC2, stage 2 conf vol
Lane Group Flow (vph) 0 33 0 0 84 0 0 51 0 0 67 0 vCu, unblocked vol 114 123 65 124 112 36 69 50
Enter Blocked Intersection No No No No No No No No No No No No tC, single (s) 72 6.5 6.2 71 6.5 6.2 41 41
Lane Alignment Left Left  Right Left Left  Right Left Left  Right Left Left  Right tC, 2 stage (s)
Median Width(m) 0.0 0.0 36 36 tF (s) 36 4.0 33 35 4.0 33 2.2 2.2
Link Offset(m) 0.0 0.0 0.0 0.0 pO0 queue free % 99 99 98 92 98 100 100 100
Crosswalk Width(m) 438 48 48 438 cM capacity (veh/h) 825 766 1003 830 777 1039 1542 1566
Two way Left Turn Lane —
Headway Factor 100 100 100 100 100 100 100 100 100 100 100 100 BiretoniFanck: B0 L__\BL__& ]
Turning Speed (k/h) 2 5 2% 5 % 15 2% 15 xzmg [gﬁta' fg gg 51 5(7)
Sign Control Stop Stop Free Free Volume Right 16 0 20 8
Intersection Summary cSH 891 819 1542 1566
Area Type: Other Volume to Capacity 004 010 000 0.0
Control Type: Unsignalized Queue Length 95th (m) 0.9 2.7 0.1 0.0
Intersection Capacity Utilization 22.6% ICU Level of Service A Control Delay (s) 9.2 9.9 0.6 0.0
Analysis Period (min) 15 Lane LOS A A A
Approach Delay (s) 9.2 9.9 0.6 0.0
Approach LOS A A
Intersection Summary
Average Delay 5.0
Intersection Capacity Utilization 22.6% ICU Level of Service A
Analysis Period (min) 15
Waterfront Trails TIS 5:00 pm 06-13-2018 AM Base Year (2018) Synchro 9 Report Waterfront Trails TIS 5:00 pm 06-13-2018 AM Base Year (2018) Synchro 9 Report
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4934t

Lanes, Volumes, Timings

HCM Unsignalized Intersection Capacity Analysis

2: North Service Road & Green Road 06-13-2018
A oL N 4

Lane Group EBL EBT WBT WBR SBL SBR

Lane Configurations % [ T % Fd

Traffic Volume (vph) 16 47 574 32 60 72

Future Volume (vph) 16 47 574 32 60 72

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Storage Length (m) 120.0 00 400 0.0

Storage Lanes 1 0 1 1

Taper Length (m) 75 75

Lane Util. Factor 100 100 100 1.00 1.00 1.00

Ped Bike Factor

Frt 0.993 0.850

Flt Protected 0.950 0.950

Satd. Flow (prot) 1687 1696 1800 0 1770 1615

Flt Permitted 0.950 0.950

Satd. Flow (perm) 1687 1696 1800 0 1770 1615

Link Speed (k/h) 80 80 50

Link Distance (m) 1234 8263 184.8

Travel Time (s) 56 372 133

Confl. Peds. (#/hr) 1 1

Peak Hour Factor 092 092 092 092 092 092

Heavy Vehicles (%) %  12% 4%  19% 2% 0%

Adj. Flow (vph) 17 51 624 35 65 78

Shared Lane Traffic (%)

Lane Group Flow (vph) 17 51 659 0 65 78

Enter Blocked Intersection No No No No No No

Lane Alignment Left Left Left  Right Left  Right

Median Width(m) 36 36 36

Link Offset(m) 0.0 0.0 0.0

Crosswalk Width(m) 48 48 48

Two way Left Turn Lane

Headway Factor 100 100 100 1.00 1.00 1.00

Turning Speed (k/h) 25 15 25 15

Sign Control Free  Free Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 43.3% ICU Level of Service A

Analysis Period (min) 15

Waterfront Trails TIS 5:00 pm 06-13-2018 AM Base Year (2018) Synchro 9 Report

Page 3

2: North Service Road & Green Road 06-13-2018
AL v AN 4

Movement EBL EBT WBT WBR SBL SBR

Lane Configurations % 4 T % Fd

Traffic Volume (veh/h) 16 47 574 32 60 72

Future Volume (Veh/h) 16 47 574 32 60 72

Sign Control Free  Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 17 51 624 35 65 78

Pedestrians 1

Lane Width (m) 36

Walking Speed (m/s) 12

Percent Blockage 0

Right turn flare (veh)

Median type None  None

Median storage veh)

Upstream signal (m)

pX, platoon unblocked

vC, conflicting volume 660 728 642

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 660 728 642

tC, single (s) 42 6.4 6.2

tC, 2 stage (s)

tF () 23 35 33

pO0 queue free % 98 83 84

cM capacity (veh/h) 904 383 477

Direction, Lane # EB1 EB2 WB1 SB1 SB2

Volume Total 17 51 659 65 78

Volume Left 17 0 0 65 0

Volume Right 0 0 35 0 78

cSH 904 1700 1700 383 477

Volume to Capacity 002 003 039 017 016

Queue Length 95th (m) 05 0.0 0.0 48 46

Control Delay (s) 9.1 0.0 00 163 140

Lane LOS A (0} B

Approach Delay (s) 23 00 151

Approach LOS ©

Intersection Summary

Average Delay 2.7

Intersection Capacity Utilization 43.3% ICU Level of Service A

Analysis Period (min) 15

Waterfront Trails TIS 5:00 pm 06-13-2018 AM Base Year (2018) Synchro 9 Report
Page 4
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Lanes, Volumes, Timings

HCM Unsignalized Intersection Capacity Analysis

3: North Service Road & Millen Road 06-13-2018
A oL N 4

Lane Group EBL EBT WBT WBR SBL SBR

Lane Configurations % [ T % Fd

Traffic Volume (vph) 28 79 382 55 11 224

Future Volume (vph) 28 79 382 55 11 224

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Storage Length (m) 85.0 0.0 00 250

Storage Lanes 1 0 1 1

Taper Length (m) 75 75

Lane Util. Factor 100 100 100 1.00 1.00 1.00

Frt 0.983 0.850

FIt Protected 0.950 0.950

Satd. Flow (prot) 1719 1810 1820 0 1504 1583

FIt Permitted 0.950 0.950

Satd. Flow (perm) 1719 1810 1820 0 1504 1583

Link Speed (k/h) 80 80 50

Link Distance (m) 826.3 260.0 127.1

Travel Time (s) 372 117 9.2

Peak Hour Factor 092 092 092 092 092 092

Heavy Vehicles (%) 5% 5% 2% ™%  20% 2%

Adj. Flow (vph) 30 86 415 60 12 243

Shared Lane Traffic (%)

Lane Group Flow (vph) 30 86 475 0 12 243

Enter Blocked Intersection No No No No No No

Lane Alignment Left Left Left  Right Left  Right

Median Width(m) 36 36 36

Link Offset(m) 0.0 0.0 0.0

Crosswalk Width(m) 48 48 48

Two way Left Turn Lane

Headway Factor 100 100 100 1.00 1.00 1.00

Turning Speed (k/h) 25 15 25 15

Sign Control Free  Free Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 44.0% ICU Level of Service A

Analysis Period (min) 15

Waterfront Trails TIS 5:00 pm 06-13-2018 AM Base Year (2018) Synchro 9 Report

Page 5

3: North Service Road & Millen Road 06-13-2018
AL v AN 4

Movement EBL EBT WBT WBR SBL SBR

Lane Configurations % 4 T % Fd

Traffic Volume (veh/h) 28 79 382 55 11 224

Future Volume (Veh/h) 28 79 382 55 11 224

Sign Control Free  Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 30 86 415 60 12 243

Pedestrians

Lane Width (m)

Walking Speed (m/s)

Percent Blockage

Right turn flare (veh) 8

Median type None  None

Median storage veh)

Upstream signal (m)

pX, platoon unblocked

vC, conflicting volume 475 591 445

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 475 591 445

tC, single (s) 4.1 6.6 6.2

tC, 2 stage (s)

tF () 22 37 33

pO0 queue free % 97 97 60

cM capacity (veh/h) 1072 429 613

Direction, Lane # EB1 EB2 WB1 SB1

Volume Total 30 86 475 255

Volume Left 30 0 0 12

Volume Right 0 0 60 243

cSH 1072 1700 1700 643

Volume to Capacity 003 005 028 040

Queue Length 95th (m) 0.7 0.0 0.0 152

Control Delay (s) 8.5 0.0 00 146

Lane LOS A B

Approach Delay (s) 22 00 146

Approach LOS B

Intersection Summary

Average Delay 4.7

Intersection Capacity Utilization 44.0% ICU Level of Service A

Analysis Period (min) 15

Waterfront Trails TIS 5:00 pm 06-13-2018 AM Base Year (2018) Synchro 9 Report
Page 6
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Lanes, Volumes, Timings HCM Unsignalized Intersection Capacity Analysis
1: Green Road & Frances Avenue 06-13-2018 1: Green Road & Frances Avenue 06-13-2018
R N N R NN B R
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations & s s & Lane Configurations FiY s & s
Traffic Volume (vph) 14 13 17 37 3 1 15 53 69 3 30 4 Traffic Volume (veh/h) 14 13 17 37 3 1 15 53 69 3 30 4
Future Volume (vph) 14 13 17 37 3 1 15 53 69 3 30 4 Future Volume (Veh/h) 14 13 17 37 3 1 15 53 69 3 30 4
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 Sign Control Stop Stop Free Free
Lane Util. Factor 100 100 100 100 100 100 100 1.00 100 100 100 1.00 Grade 0% 0% 0% 0%
Ped Bike Factor Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Frt 0.948 0.997 0.932 0.986 Hourly flow rate (vph) 15 14 18 40 3 1 16 58 75 3 33 4
FIt Protected 0.984 0.957 0.995 0.996 Pedestrians 2 1 1 1
Satd. Flow (prot) 0 1772 0 0 1765 0 0 1762 0 0 1866 0 Lane Width (m) 36 36 36 36
Fit Permitted 0.984 0.957 0.995 0.996 Walking Speed (m/s) 12 12 12 12
Satd. Flow (perm) 0 1772 0 0 1765 0 0 1762 0 0 1866 0 Percent Blockage 0 0 0 0
Link Speed (k/h) 50 50 50 50 Right turn flare (veh)
Link Distance (m) 165.1 52.2 184.8 166.7 Median type None None
Travel Time (s) 119 3.8 133 12.0 Median storage veh)
Confl. Peds. (#/hr) 1 1 1 1 2 1 1 2 Upstream signal (m)
Peak Hour Factor 092 092 092 09 09 092 092 092 092 092 092 092 pX, platoon unblocked
Heavy Vehicles (%) 0% 0% 0% 3% 0% 0% 0% 0% 0% 0% 0% 0% vC, conflicting volume 174 209 38 196 174 98 39 134
Adj. Flow (vph) 15 14 18 40 8 1 16 58 75 3 38 4 vC1, stage 1 conf vol
Shared Lane Traffic (%) vC2, stage 2 conf vol
Lane Group Flow (vph) 0 47 0 0 44 0 0 149 0 0 40 0 vCu, unblocked vol 174 209 38 196 174 98 39 134
Enter Blocked Intersection No No No No No No No No No No No No tC, single (s) 71 6.5 6.2 71 6.5 6.2 41 41
Lane Alignment Left Left  Right Left Left  Right Left Left  Right Left Left  Right tC, 2 stage (s)
Median Width(m) 0.0 0.0 36 36 tF () 35 4.0 33 35 4.0 33 22 2.2
Link Offset(m) 0.0 0.0 0.0 0.0 pO0 queue free % 98 98 98 94 100 100 99 100
Crosswalk Width(m) 48 48 4.8 48 cM capacity (veh/h) 779 681 1037 727 713 963 1581 1462
Two way Left Turn Lane —
Headway Factor 100 100 100 100 100 100 100 100 100 100 100 100 BiretoniFanck: EB LB L__\B L&
Turning Speed (k/h) 2 5 2% 5 % 15 2% 15 xzmg [gﬁta' ‘1‘; jg 1‘1‘2 42
Sign Control Stop Stop Free Free Volume Right 18 1 75 4
Intersection Summary cSH 822 730 1581 1462
Area Type: Other Volume to Capacity 006 006 001 0.0
Control Type: Unsignalized Queue Length 95th (m) 15 15 0.2 0.0
Intersection Capacity Utilization 23.7% ICU Level of Service A Control Delay (s) 96 102 0.9 0.6
Analysis Period (min) 15 Lane LOS A B A A
Approach Delay (s) 96 102 0.9 0.6
Approach LOS A B
Intersection Summary
Average Delay 38
Intersection Capacity Utilization 23.7% ICU Level of Service A
Analysis Period (min) 15
Waterfront Trails TIS 5:00 pm 06-13-2018 PM Base Year (2018) Synchro 9 Report Waterfront Trails TIS 5:00 pm 06-13-2018 PM Base Year (2018) Synchro 9 Report
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Lanes, Volumes, Timings

HCM Unsignalized Intersection Capacity Analysis

2: North Service Road & Green Road 06-13-2018
A oL N 4

Lane Group EBL EBT WBT WBR SBL SBR

Lane Configurations % [ T % Fd

Traffic Volume (vph) 90 681 260 47 45 39

Future Volume (vph) 90 681 260 47 45 39

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Storage Length (m) 120.0 00 400 0.0

Storage Lanes 1 0 1 1

Taper Length (m) 75 75

Lane Util. Factor 100 100 100 1.00 1.00 1.00

Frt 0.979 0.850

FIt Protected 0.950 0.950

Satd. Flow (prot) 1805 1881 1751 0 1770 1615

FIt Permitted 0.950 0.950

Satd. Flow (perm) 1805 1881 1751 0 1770 1615

Link Speed (k/h) 80 80 50

Link Distance (m) 1234 826.3 184.8

Travel Time (s) 56 37.2 13.3

Peak Hour Factor 092 092 092 092 092 092

Heavy Vehicles (%) 0% 1% % 2% 2% 0%

Adj. Flow (vph) 98 740 283 51 49 42

Shared Lane Traffic (%)

Lane Group Flow (vph) 98 740 334 0 49 42

Enter Blocked Intersection No No No No No No

Lane Alignment Left Left Left  Right Left  Right

Median Width(m) 36 36 36

Link Offset(m) 0.0 0.0 0.0

Crosswalk Width(m) 48 48 48

Two way Left Turn Lane

Headway Factor 100 100 100 1.00 1.00 1.00

Turning Speed (k/h) 25 15 25 15

Sign Control Free  Free Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 45.8% ICU Level of Service A

Analysis Period (min) 15

Waterfront Trails TIS 5:00 pm 06-13-2018 PM Base Year (2018) Synchro 9 Report

Page 3

2: North Service Road & Green Road 06-13-2018
AL v AN 4

Movement EBL EBT WBT WBR SBL SBR

Lane Configurations % 4 T % Fd

Traffic Volume (veh/h) 90 681 260 47 45 39

Future Volume (Veh/h) 90 681 260 47 45 39

Sign Control Free  Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 98 740 283 51 49 42

Pedestrians

Lane Width (m)

Walking Speed (m/s)

Percent Blockage

Right turn flare (veh)

Median type None  None

Median storage veh)

Upstream signal (m)

pX, platoon unblocked

vC, conflicting volume 334 1244 308

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 334 1244 308

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s)

tF () 22 35 33

pO0 queue free % 92 72 94

cM capacity (veh/h) 1237 177 736

Direction, Lane # EB1 EB2 WB1 SB1 SB2

Volume Total 98 740 334 49 42

Volume Left 98 0 0 49 0

Volume Right 0 0 51 0 42

cSH 1237 1700 1700 177 736

Volume to Capacity 008 044 020 028 0.6

Queue Length 95th (m) 21 0.0 0.0 8.6 14

Control Delay (s) 8.2 0.0 00 330 102

Lane LOS A D B

Approach Delay (s) 1.0 00 224

Approach LOS ©

Intersection Summary

Average Delay 23

Intersection Capacity Utilization 45.8% ICU Level of Service A

Analysis Period (min) 15

Waterfront Trails TIS 5:00 pm 06-13-2018 PM Base Year (2018) Synchro 9 Report
Page 4
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Lanes, Volumes, Timings

HCM Unsignalized Intersection Capacity Analysis

3: North Service Road & Millen Road 06-13-2018
A oL N 4

Lane Group EBL EBT WBT WBR SBL SBR

Lane Configurations % [ T % Fd

Traffic Volume (vph) 60 666 145 28 48 162

Future Volume (vph) 60 666 145 28 48 162

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Storage Length (m) 85.0 0.0 00 250

Storage Lanes 1 0 1 1

Taper Length (m) 75 75

Lane Util. Factor 100 100 100 1.00 1.00 1.00

Frt 0.978 0.850

FIt Protected 0.950 0.950

Satd. Flow (prot) 1805 1863 1798 0 1805 1583

FIt Permitted 0.950 0.950

Satd. Flow (perm) 1805 1863 1798 0 1805 1583

Link Speed (k/h) 80 80 50

Link Distance (m) 826.3 260.0 127.1

Travel Time (s) 372 117 9.2

Peak Hour Factor 092 092 092 092 092 092

Heavy Vehicles (%) 0% 2% 4% 0% 0% 2%

Adj. Flow (vph) 65 724 158 30 52 176

Shared Lane Traffic (%)

Lane Group Flow (vph) 65 724 188 0 52 176

Enter Blocked Intersection No No No No No No

Lane Alignment Left Left Left  Right Left  Right

Median Width(m) 36 36 36

Link Offset(m) 0.0 0.0 0.0

Crosswalk Width(m) 48 48 48

Two way Left Turn Lane

Headway Factor 100 100 100 1.00 1.00 1.00

Turning Speed (k/h) 25 15 25 15

Sign Control Free  Free Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 45.1% ICU Level of Service A

Analysis Period (min) 15

Waterfront Trails TIS 5:00 pm 06-13-2018 PM Base Year (2018) Synchro 9 Report

Page 5

3: North Service Road & Millen Road 06-13-2018
AL v AN 4

Movement EBL EBT WBT WBR SBL SBR

Lane Configurations % 4 T % Fd

Traffic Volume (veh/h) 60 666 145 28 48 162

Future Volume (Veh/h) 60 666 145 28 48 162

Sign Control Free  Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 65 724 158 30 52 176

Pedestrians

Lane Width (m)

Walking Speed (m/s)

Percent Blockage

Right turn flare (veh) 8

Median type None  None

Median storage veh)

Upstream signal (m)

pX, platoon unblocked

vC, conflicting volume 188 1027 173

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 188 1027 173

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s)

tF () 22 35 33

pO0 queue free % 95 79 80

cM capacity (veh/h) 1398 250 871

Direction, Lane # EB1 EB2 WB1 SB1

Volume Total 65 724 188 228

Volume Left 65 0 0 52

Volume Right 0 0 30 176

cSH 1398 1700 1700 1095

Volume to Capacity 005 043 011 o021

Queue Length 95th (m) 12 0.0 0.0 6.3

Control Delay (s) 71 0.0 00 131

Lane LOS A B

Approach Delay (s) 0.6 00 131

Approach LOS B

Intersection Summary

Average Delay 29

Intersection Capacity Utilization 45.1% ICU Level of Service A

Analysis Period (min) 15

Waterfront Trails TIS 5:00 pm 06-13-2018 PM Base Year (2018) Synchro 9 Report
Page 6
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Lanes, Volumes, Timings HCM Unsignalized Intersection Capacity Analysis
1: Green Road & Frances Avenue 06-14-2018 1: Green Road & Frances Avenue 06-14-2018
R N N R NN B R
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations & s s & Lane Configurations FiY s & s
Traffic Volume (vph) 12 5 16 67 16 0 4 17 30 0 57 7 Traffic Volume (veh/h) 12 5 16 67 16 0 4 17 30 0 57 7
Future Volume (vph) 12 5 16 67 16 0 4 17 30 0 57 7 Future Volume (Veh/h) 12 5 16 67 16 0 4 17 30 0 57 7
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 Sign Control Stop Stop Free Free
Lane Util. Factor 100 100 100 100 100 100 100 1.00 100 100 100 1.00 Grade 0% 0% 0% 0%
Ped Bike Factor Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Frt 0.934 0.919 0.985 Hourly flow rate (vph) 13 5 17 73 17 0 4 18 33 0 62 8
FIt Protected 0.982 0.961 0.996 Pedestrians 2 3 1
Satd. Flow (prot) 0 1680 0 0 1826 0 0 1633 0 0 1872 0 Lane Width (m) 36 36 36
Fit Permitted 0.982 0.961 0.996 Walking Speed (m/s) 12 12 12
Satd. Flow (perm) 0 1680 0 0 1826 0 0 1633 0 0 1872 0 Percent Blockage 0 0 0
Link Speed (k/h) 50 50 50 50 Right turn flare (veh)
Link Distance (m) 165.1 52.2 184.8 166.7 Median type None None
Travel Time (s) 119 3.8 133 12.0 Median storage veh)
Confl. Peds. (#/hr) 1 1 2 3 3 2 Upstream signal (m)
Peak Hour Factor 092 092 092 09 09 092 092 092 092 092 092 092 pX, platoon unblocked
Heavy Vehicles (%) 10% 0% 0% 0% 0% 0% 0% % % 0% 0% 0% vC, conflicting volume 120 130 68 131 118 38 72 54
Adj. Flow (vph) 13 5 17 73 17 0 4 18 33 0 62 8 vC1, stage 1 conf vol
Shared Lane Traffic (%) vC2, stage 2 conf vol
Lane Group Flow (vph) 0 35 0 0 90 0 0 55 0 0 70 0 vCu, unblocked vol 120 130 68 131 118 38 72 54
Enter Blocked Intersection No No No No No No No No No No No No tC, single (s) 72 6.5 6.2 71 6.5 6.2 41 41
Lane Alignment Left Left  Right Left Left  Right Left Left  Right Left Left  Right tC, 2 stage (s)
Median Width(m) 0.0 0.0 36 36 tF (s) 36 4.0 33 35 4.0 33 2.2 2.2
Link Offset(m) 0.0 0.0 0.0 0.0 pO0 queue free % 98 99 98 91 98 100 100 100
Crosswalk Width(m) 438 48 48 438 cM capacity (veh/h) 817 759 999 821 771 1036 1538 1560
Two way Left Turn Lane —
Headway Factor 100 100 100 100 100 100 100 100 100 100 100 100 BiretoniFanck: B0 L__I\B L&
Turning Speed (k/h) 2 5 2% 5 % 15 2% 15 xzmg [gﬁta' fg 3‘3’ 52’ 73
Sign Control Stop Stop Free Free Volume Right 17 0 1 8
Intersection Summary cSH 886 811 1538 1560
Area Type: Other Volume to Capacity 004 011 000 0.0
Control Type: Unsignalized Queue Length 95th (m) 1.0 3.0 0.1 0.0
Intersection Capacity Utilization 23.1% ICU Level of Service A Control Delay (s) 92 100 0.6 0.0
Analysis Period (min) 15 Lane LOS A A A
Approach Delay (s) 92 100 0.6 0.0
Approach LOS A A
Intersection Summary
Average Delay 5.0
Intersection Capacity Utilization 23.1% ICU Level of Service A
Analysis Period (min) 15
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Lanes, Volumes, Timings

HCM Unsignalized Intersection Capacity Analysis

2: North Service Road & Green Road 06-14-2018
A oL N 4

Lane Group EBL EBT WBT WBR SBL SBR

Lane Configurations % [ T % Fd

Traffic Volume (vph) 17 145 838 34 64 76

Future Volume (vph) 17 145 838 34 64 76

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Storage Length (m) 120.0 00 400 0.0

Storage Lanes 1 0 1 1

Taper Length (m) 75 75

Lane Util. Factor 100 100 100 1.00 1.00 1.00

Ped Bike Factor

Frt 0.995 0.850

Flt Protected 0.950 0.950

Satd. Flow (prot) 1687 1696 1808 0 1770 1615

Flt Permitted 0.950 0.950

Satd. Flow (perm) 1687 1696 1808 0 1770 1615

Link Speed (k/h) 80 80 50

Link Distance (m) 1234 8263 184.8

Travel Time (s) 56 372 133

Confl. Peds. (#/hr) 1 1

Peak Hour Factor 092 092 092 092 092 092

Heavy Vehicles (%) %  12% 4%  19% 2% 0%

Adj. Flow (vph) 18 158 911 37 70 83

Shared Lane Traffic (%)

Lane Group Flow (vph) 18 158 948 0 70 83

Enter Blocked Intersection No No No No No No

Lane Alignment Left Left Left  Right Left  Right

Median Width(m) 36 36 36

Link Offset(m) 0.0 0.0 0.0

Crosswalk Width(m) 48 48 48

Two way Left Turn Lane

Headway Factor 100 100 100 1.00 1.00 1.00

Turning Speed (k/h) 25 15 25 15

Sign Control Free  Free Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 57.5% ICU Level of Service B

Analysis Period (min) 15

Waterfront Trails TIS 5:00 pm 06-13-2018 AM 2021 Background Synchro 9 Report
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2: North Service Road & Green Road 06-14-2018
AL v AN 4

Movement EBL EBT WBT WBR SBL SBR

Lane Configurations % 4 T % Fd

Traffic Volume (veh/h) 17 145 838 34 64 76

Future Volume (Veh/h) 17 145 838 34 64 76

Sign Control Free  Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 18 158 911 37 70 83

Pedestrians 1

Lane Width (m) 36

Walking Speed (m/s) 12

Percent Blockage 0

Right turn flare (veh)

Median type None  None

Median storage veh)

Upstream signal (m)

pX, platoon unblocked

vC, conflicting volume 949 1124 930

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 949 1124 930

tC, single (s) 42 6.4 6.2

tC, 2 stage (s)

tF () 23 35 33

pO0 queue free % 97 68 75

cM capacity (veh/h) 703 221 326

Direction, Lane # EB1 EB2 WB1 SB1 SB2

Volume Total 18 158 948 70 83

Volume Left 18 0 0 70 0

Volume Right 0 0 37 0 83

cSH 703 1700 1700 221 326

Volume to Capacity 003 009 056 032 025

Queue Length 95th (m) 0.6 0.0 00 104 79

Control Delay (s) 103 0.0 00 287 198

Lane LOS B D (0}

Approach Delay (s) 1.0 00 238

Approach LOS ©

Intersection Summary

Average Delay 3.0

Intersection Capacity Utilization 57.5% ICU Level of Service B

Analysis Period (min) 15

Waterfront Trails TIS 5:00 pm 06-13-2018 AM 2021 Background Synchro 9 Report
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Lanes, Volumes, Timings

Lanes, Volumes, Timings

3: North Service Road & Millen Road 06-14-2018
A oL N 4

Lane Group EBL EBT WBT WBR SBL SBR

Lane Configurations % [ T % Fd

Traffic Volume (vph) 123 86 408 88 71 464

Future Volume (vph) 123 86 408 88 71 464

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Storage Length (m) 85.0 00 500 0.0

Storage Lanes 1 0 1 1

Taper Length (m) 75 75

Lane Util. Factor 100 100 100 1.00 1.00 1.00

Frt 0.976 0.850

FIt Protected 0.950 0.950

Satd. Flow (prot) 1719 1810 1802 0 1504 1583

FIt Permitted 0.381 0.950

Satd. Flow (perm) 689 1810 1802 0 1504 1583

Right Turn on Red Yes Yes

Satd. Flow (RTOR) 23 289

Link Speed (k/h) 80 80 50

Link Distance (m) 826.3 260.0 127.1

Travel Time () 372 117 9.2

Peak Hour Factor 092 092 092 092 092 092

Heavy Vehicles (%) 5% 5% 2% ™%  20% 2%

Adj. Flow (vph) 134 93 443 96 7 504

Shared Lane Traffic (%)

Lane Group Flow (vph) 134 93 539 0 7 504

Enter Blocked Intersection No No No No No No

Lane Alignment Left Left Left  Right Left  Right

Median Width(m) 36 36 36

Link Offset(m) 0.0 0.0 0.0

Crosswalk Width(m) 48 48 48

Two way Left Turn Lane

Headway Factor 100 100 100 1.00 1.00 1.00

Turning Speed (k/h) 25 15 25 15

Number of Detectors 1 2 2 1 1

Detector Template Left  Thru  Thru Left  Right

Leading Detector (m) 20 100 100 2.0 2.0

Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0

Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0

Detector 1 Size(m) 2.0 0.6 0.6 2.0 2.0

Detector 1 Type CHEx CHEx CHEx C+Ex CI+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(m) 9.4 9.4

Detector 2 Size(m) 0.6 0.6

Detector 2 Type Cl+Ex ClEx

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0

Turn Type Perm NA NA Prot  Perm

Protected Phases 2 6 4

Waterfront Trails TIS 5:00 pm 06-13-2018 AM 2021 Background Synchro 9 Report
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3: North Service Road & Millen Road 06-14-2018
AL v AN 4
Lane Group EBL EBT WBT WBR SBL SBR
Permitted Phases 2 4
Detector Phase 2 2 6 4 4
Switch Phase
Minimum Initial (s) 200 200 200 10.0 10.0
Minimum Split (s) 260 260 260 240 240
Total Split () 320 320 320 280 280
Total Split (%) 53.3% 53.3% 53.3% 46.7% 46.7%
Maximum Green (s) 26.0 26.0 26.0 220 220
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 20 20 2.0 2.0 20
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.0 6.0 6.0 6.0 6.0
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 30 30
Recall Mode C-Max C-Max C-Max Min Min
Walk Time (s) 70 70 70 70 70
Flash Dont Walk (s) 11.0 11.0 11.0 11.0 11.0
Pedestrian Calls (#/hr) 0 0 0 0 0
Act Effct Green (s) 325 325 325 15.5 15.5
Actuated g/C Ratio 054 054 054 026 0.6
vic Ratio 036 009 055 020 081
Control Delay 13.6 88 126 166 191
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 13.6 88 126 166 191
LOS B A B B B
Approach Delay 116 126 188
Approach LOS B B B

Intersection Summary

Area Type: Other

Cycle Length: 60

Actuated Cycle Length: 60

Offset: 0 (0%), Referenced to phase 2:EBTL and 6:WBT, Start of Green
Natural Cycle: 60

Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.81

Intersection Signal Delay: 15.1
Intersection Capacity Utilization 66.8%
Analysis Period (min) 15

Intersection LOS: B
ICU Level of Service C

Splits and Phases:  3: North Service Road & Millen Road

P—*o2R) \’m
32s [ ER
-

] @6 (R)

325 [
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HCM Signalized Intersection Capacity Analysis

Queues
3: North Service Road & Millen Road 06-14-2018
A N S

Lane Group EBL EBT WBT SBL SBR

Lane Group Flow (vph) 134 93 539 77 504

v/c Ratio 0.36 0.09 0.55 0.20 0.81

Control Delay 13.6 88 126 166 191

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 136 88 126 166 191

Queue Length 50th (m) 7.9 46 343 70 216

Queue Length 95th (m) 250 135 776 136 476

Internal Link Dist (m) 802.3 236.0 1031

Turn Bay Length (m) 85.0 50.0

Base Capacity (vph) 373 981 987 551 763

Starvation Cap Reductn 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 036 009 055 014 066

Intersection Summary

Waterfront Trails TIS 5:00 pm 06-13-2018 AM 2021 Background Synchro 9 Report
Page 7

3: North Service Road & Millen Road 06-14-2018
AL v AN 4

Movement EBL EBT WBT WBR SBL SBR

Lane Configurations % 4 T % Fd

Traffic Volume (vph) 123 86 408 88 71 464

Future Volume (vph) 123 86 408 88 71 464

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 6.0 6.0 6.0 6.0 6.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00

Frt 100 100 098 1.00 085

FIt Protected 0.95 100 1.00 0.95 1.00

Satd. Flow (prot) 1719 1810 1802 1504 1583

Flt Permitted 038 100 1.00 095  1.00

Satd. Flow (perm) 690 1810 1802 1504 1583

Peak-hour factor, PHF 092 092 092 092 092 092

Adj. Flow (vph) 134 93 443 96 7 504

RTOR Reduction (vph) 0 0 11 0 0 214

Lane Group Flow (vph) 134 93 528 0 7 290

Heavy Vehicles (%) 5% 5% 2% % 20% 2%

Turn Type Perm NA NA Prot  Perm

Protected Phases 2 6 4

Permitted Phases 2 4

Actuated Green, G (s) 325 325 325 155 155

Effective Green, g (s) 325 325 325 15.5 15.5

Actuated g/C Ratio 0.54 0.54 0.54 0.26 0.26

Clearance Time (s) 6.0 6.0 6.0 6.0 6.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 373 980 976 388 408

v/s Ratio Prot 0.05 ¢0.29 0.05

v/s Ratio Perm 0.19 c0.18

vic Ratio 036 009 054 020 071

Uniform Delay, d1 7.8 6.6 8.9 174 20.2

Progression Factor 100 100 1.00 1.00 1.00

Incremental Delay, d2 2.7 0.2 22 0.3 5.6

Delay (s) 105 68 111 176 258

Level of Service B A B B c

Approach Delay (s) 90 111 247

Approach LOS A B C

Intersection Summary

HCM 2000 Control Delay 16.6 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.60

Actuated Cycle Length (s) 60.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 66.8% ICU Level of Service ©

Analysis Period (min) 15

¢ Critical Lane Group
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Page 8




Appendix "C" to Report Pg 16?3%3 f
Page 12 go of 399

Lanes, Volumes, Timings HCM Unsignalized Intersection Capacity Analysis
1: Green Road & Frances Avenue 06-14-2018 1: Green Road & Frances Avenue 06-14-2018
R N N R NN B R
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations & s s & Lane Configurations FiY s & s
Traffic Volume (vph) 15 14 18 39 3 1 16 56 73 3 32 4 Traffic Volume (veh/h) 15 14 18 39 3 1 16 56 73 3 32 4
Future Volume (vph) 15 14 18 39 3 1 16 56 73 3 32 4 Future Volume (Veh/h) 15 14 18 39 3 1 16 56 73 3 32 4
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 Sign Control Stop Stop Free Free
Lane Util. Factor 100 100 100 100 100 100 100 1.00 100 100 100 1.00 Grade 0% 0% 0% 0%
Ped Bike Factor Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Frt 0.947 0.997 0.932 0.987 Hourly flow rate (vph) 16 15 20 42 3 1 17 61 79 3 35 4
FIt Protected 0.985 0.956 0.995 0.996 Pedestrians 2 1 1 1
Satd. Flow (prot) 0 1772 0 0 1763 0 0 1762 0 0 1868 0 Lane Width (m) 36 36 36 36
Fit Permitted 0.985 0.956 0.995 0.996 Walking Speed (m/s) 12 12 12 12
Satd. Flow (perm) 0 1772 0 0 1763 0 0 1762 0 0 1868 0 Percent Blockage 0 0 0 0
Link Speed (k/h) 50 50 50 50 Right turn flare (veh)
Link Distance (m) 165.1 52.2 184.8 166.7 Median type None None
Travel Time (s) 119 3.8 133 12.0 Median storage veh)
Confl. Peds. (#/hr) 1 1 1 1 2 1 1 2 Upstream signal (m)
Peak Hour Factor 092 092 092 09 09 092 092 092 092 092 092 092 pX, platoon unblocked
Heavy Vehicles (%) 0% 0% 0% 3% 0% 0% 0% 0% 0% 0% 0% 0% vC, conflicting volume 183 220 40 207 182 102 41 141
Adj. Flow (vph) 16 15 20 42 8 1 17 61 79 3 35 4 vC1, stage 1 conf vol
Shared Lane Traffic (%) vC2, stage 2 conf vol
Lane Group Flow (vph) 0 51 0 0 46 0 0 157 0 0 42 0 vCu, unblocked vol 183 220 40 207 182 102 41 141
Enter Blocked Intersection No No No No No No No No No No No No tC, single (s) 71 6.5 6.2 71 6.5 6.2 41 41
Lane Alignment Left Left  Right Left Left  Right Left Left  Right Left Left  Right tC, 2 stage (s)
Median Width(m) 0.0 0.0 36 36 tF (s) 35 4.0 33 35 4.0 33 22 2.2
Link Offset(m) 0.0 0.0 0.0 0.0 pO0 queue free % 98 98 98 94 100 100 99 100
Crosswalk Width(m) 438 48 48 438 cM capacity (veh/h) 768 671 1034 712 704 956 1579 1453
Two way Left Turn Lane —
Headway Factor 100 100 100 100 100 100 100 100 100 100 100 100 BiretoniFanck: 8L L__i\B L&
Turning Speed (k/h) 2 5 2% 5 % 15 2% 15 xzmg [gﬁta' ?é jg 1?; 4;
Sign Control Stop Stop Free Free Volume Right 20 1 79 4
Intersection Summary cSH 816 715 1579 1453
Area Type: Other Volume to Capacity 006 006 001 0.0
Control Type: Unsignalized Queue Length 95th (m) 16 16 0.3 0.0
Intersection Capacity Utilization 24.8% ICU Level of Service A Control Delay (s) 9.7 104 0.9 05
Analysis Period (min) 15 Lane LOS A B A A
Approach Delay (s) 9.7 104 0.9 05
Approach LOS A B
Intersection Summary
Average Delay 38
Intersection Capacity Utilization 24.8% ICU Level of Service A
Analysis Period (min) 15
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Lanes, Volumes, Timings

HCM Unsignalized Intersection Capacity Analysis

2: North Service Road & Green Road 06-14-2018
A oL N 4

Lane Group EBL EBT WBT WBR SBL SBR

Lane Configurations % [ T % Fd

Traffic Volume (vph) 96 897 448 50 48 41

Future Volume (vph) 96 897 448 50 48 41

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Storage Length (m) 120.0 00 400 0.0

Storage Lanes 1 0 1 1

Taper Length (m) 75 75

Lane Util. Factor 100 100 100 1.00 1.00 1.00

Frt 0.987 0.850

FIt Protected 0.950 0.950

Satd. Flow (prot) 1805 1881 1761 0 1770 1615

FIt Permitted 0.950 0.950

Satd. Flow (perm) 1805 1881 1761 0 1770 1615

Link Speed (k/h) 80 80 50

Link Distance (m) 1234 826.3 184.8

Travel Time (s) 56 37.2 13.3

Peak Hour Factor 092 092 092 092 092 092

Heavy Vehicles (%) 0% 1% % 2% 2% 0%

Adj. Flow (vph) 104 975 487 54 52 45

Shared Lane Traffic (%)

Lane Group Flow (vph) 104 975 541 0 52 45

Enter Blocked Intersection No No No No No No

Lane Alignment Left Left Left  Right Left  Right

Median Width(m) 36 36 36

Link Offset(m) 0.0 0.0 0.0

Crosswalk Width(m) 48 48 48

Two way Left Turn Lane

Headway Factor 100 100 100 1.00 1.00 1.00

Turning Speed (k/h) 25 15 25 15

Sign Control Free  Free Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 57.2% ICU Level of Service B

Analysis Period (min) 15

Waterfront Trails TIS 5:00 pm 06-13-2018 PM 2021 Background Synchro 9 Report
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2: North Service Road & Green Road 06-14-2018
AL v AN 4

Movement EBL EBT WBT WBR SBL SBR

Lane Configurations % 4 T % Fd

Traffic Volume (veh/h) 96 897 448 50 48 41

Future Volume (Veh/h) 96 897 448 50 48 41

Sign Control Free  Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 104 975 487 54 52 45

Pedestrians

Lane Width (m)

Walking Speed (m/s)

Percent Blockage

Right turn flare (veh)

Median type None  None

Median storage veh)

Upstream signal (m)

pX, platoon unblocked

vC, conflicting volume 541 1697 514

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 541 1697 514

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s)

tF () 22 35 33

pO0 queue free % 90 43 92

cM capacity (veh/h) 1038 91 564

Direction, Lane # EB1 EB2 WB1 SB1 SB2

Volume Total 104 975 541 52 45

Volume Left 104 0 0 52 0

Volume Right 0 0 54 0 45

cSH 1038 1700 1700 91 564

Volume to Capacity 010 057 032 057 008

Queue Length 95th (m) 2.7 0.0 00 207 21

Control Delay (s) 8.9 0.0 00 8.9 119

Lane LOS A F B

Approach Delay (s) 0.9 00 521

Approach LOS F

Intersection Summary

Average Delay 35

Intersection Capacity Utilization 57.2% ICU Level of Service B

Analysis Period (min) 15
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Lanes, Volumes, Timings

Lanes, Volumes, Timings

3: North Service Road & Millen Road 06-14-2018
A oL N 4

Lane Group EBL EBT WBT WBR SBL SBR

Lane Configurations % [ T % Fd

Traffic Volume (vph) 232 713 178 81 90 320

Future Volume (vph) 232 713 178 81 90 320

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Storage Length (m) 85.0 00 500 0.0

Storage Lanes 1 0 1 1

Taper Length (m) 75 75

Lane Util. Factor 100 100 100 1.00 1.00 1.00

Frt 0.958 0.850

FIt Protected 0.950 0.950

Satd. Flow (prot) 1805 1863 1772 0 1805 1583

FIt Permitted 0.587 0.950

Satd. Flow (perm) 1115 1863 1772 0 1805 1583

Right Turn on Red Yes Yes

Satd. Flow (RTOR) 55 348

Link Speed (k/h) 80 80 50

Link Distance (m) 826.3 260.0 127.1

Travel Time () 372 117 9.2

Peak Hour Factor 092 092 092 092 092 092

Heavy Vehicles (%) 0% 2% 4% 0% 0% 2%

Adj. Flow (vph) 252 775 193 88 98 348

Shared Lane Traffic (%)

Lane Group Flow (vph) 252 775 281 0 98 348

Enter Blocked Intersection No No No No No No

Lane Alignment Left Left Left  Right Left  Right

Median Width(m) 36 36 36

Link Offset(m) 0.0 0.0 0.0

Crosswalk Width(m) 48 48 48

Two way Left Turn Lane

Headway Factor 100 100 100 1.00 1.00 1.00

Turning Speed (k/h) 25 15 25 15

Number of Detectors 1 2 2 1 1

Detector Template Left  Thru  Thru Left  Right

Leading Detector (m) 20 100 100 2.0 2.0

Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0

Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0

Detector 1 Size(m) 2.0 0.6 0.6 2.0 2.0

Detector 1 Type CHEx CHEx CHEx C+Ex CI+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(m) 9.4 9.4

Detector 2 Size(m) 0.6 0.6

Detector 2 Type Cl+Ex ClEx

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0

Turn Type Perm NA NA Prot  Perm

Protected Phases 2 6 4

Waterfront Trails TIS 5:00 pm 06-13-2018 PM 2021 Background Synchro 9 Report
Page 5

3: North Service Road & Millen Road 06-14-2018
AL v AN 4

Lane Group EBL EBT WBT WBR SBL SBR

Permitted Phases 2 4

Detector Phase 2 2 6 4 4

Switch Phase

Minimum Initial (s) 200 200 200 10.0 10.0

Minimum Split (s) 260 260 260 240 240

Total Split () 460 460 460 240 240

Total Split (%) 65.7% 65.7% 65.7% 343% 34.3%

Maximum Green (s) 400 400 400 18.0 18.0

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 2.0 2.0 2.0 2.0 2.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 6.0 6.0 6.0 6.0 6.0

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0 3.0 3.0 30 30

Recall Mode C-Max C-Max C-Max Max Max

Walk Time (s) 70 70 70 70 70

Flash Dont Walk (s) 11.0 11.0 11.0 11.0 11.0

Pedestrian Calls (#/hr) 0 0 0 0 0

Act Effct Green (s) 400 400 400 18.0 18.0

Actuated g/C Ratio 057 057 057 026 0.6

vic Ratio 040 073 027 021 052

Control Delay 106 161 6.8 219 6.0

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 106 161 6.8 219 6.0

LOS B B A C A

Approach Delay 148 6.8 €3

Approach LOS B A A

Intersection Summary

Area Type: Other

Cycle Length: 70

Actuated Cycle Length: 70

Offset: 0 (0%), Referenced to phase 2:EBTL and 6:WBT, Start of Green

Natural Cycle: 60

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.73

Intersection Signal Delay: 12.1 Intersection LOS: B

Intersection Capacity Utilization 56.7% ICU Level of Service B

Analysis Period (min) 15

Splits and Phases:  3: North Service Road & Millen Road

P—*a2(R) 04

B ] 245
—

P__@s(R)

46 s [
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HCM Signalized Intersection Capacity Analysis

Queues

3: North Service Road & Millen Road 06-14-2018
A N S

Lane Group EBL EBT WBT SBL SBR

Lane Group Flow (vph) 252 775 281 98 348

v/c Ratio 0.40 0.73 0.27 0.21 0.52

Control Delay 106 161 68 219 6.0

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 106 161 68 219 6.0

Queue Length 50th (m) 174 709 139 106 0.0

Queue Length 95th (m) 326 1135 256 222 186

Internal Link Dist (m) 802.3 236.0 1031

Turn Bay Length (m) 85.0 50.0

Base Capacity (vph) 637 1064 1036 464 665

Starvation Cap Reductn 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 040 073 027 021 052

Intersection Summary

Waterfront Trails TIS 5:00 pm 06-13-2018 PM 2021 Background Synchro 9 Report

Page 7

3: North Service Road & Millen Road 06-14-2018
AL v AN 4

Movement EBL EBT WBT WBR SBL SBR

Lane Configurations % 4 T % Fd

Traffic Volume (vph) 232 713 178 81 90 320

Future Volume (vph) 232 713 178 81 90 320

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 6.0 6.0 6.0 6.0 6.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00

Frt 100 100 096 1.00 085

FIt Protected 0.95 100 1.00 0.95 1.00

Satd. Flow (prot) 1805 1863 1771 1805 1583

Flt Permitted 059 1.00 1.00 095  1.00

Satd. Flow (perm) 1116 1863 1771 1805 1583

Peak-hour factor, PHF 092 092 092 092 092 092

Adj. Flow (vph) 252 775 193 88 98 348

RTOR Reduction (vph) 0 0 24 0 0 259

Lane Group Flow (vph) 252 775 257 0 98 89

Heavy Vehicles (%) 0% 2% 4% 0% 0% 2%

Turn Type Perm NA NA Prot  Perm

Protected Phases 2 6 4

Permitted Phases 2 4

Actuated Green, G (s) 40.0 40.0  40.0 180 180

Effective Green, g (s) 400 400 400 18.0 18.0

Actuated g/C Ratio 0.57 0.57 0.57 0.26 0.26

Clearance Time (s) 6.0 6.0 6.0 6.0 6.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 637 1064 1012 464 407

v/s Ratio Prot c0.42 015 0.05

v/s Ratio Perm 0.23 €0.06

v/c Ratio 0.40 0.73 0.25 0.21 0.22

Uniform Delay, d1 8.3 11.0 75 204 205

Progression Factor 100 100 1.00 1.00 1.00

Incremental Delay, d2 18 44 0.6 1.0 12

Delay (s) 101 154 81 215 217

Level of Service B B A C c

Approach Delay (s) 141 81 217

Approach LOS B A C

Intersection Summary

HCM 2000 Control Delay 15.1 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.57

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 56.7% ICU Level of Service B

Analysis Period (min) 15

¢ Critical Lane Group

Waterfront Trails TIS 5:00 pm 06-13-2018 PM 2021 Background Synchro 9 Report
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Lanes, Volumes, Timings HCM Unsignalized Intersection Capacity Analysis
1: Green Road & Frances Avenue 06-14-2018 1: Green Road & Frances Avenue 06-14-2018
R N N R NN B R
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations & s s & Lane Configurations FiY s & s
Traffic Volume (vph) 12 10 16 204 31 0 4 17 73 0 57 7 Traffic Volume (veh/h) 12 10 16 204 31 0 4 17 73 0 57 7
Future Volume (vph) 12 10 16 204 31 0 4 17 73 0 57 7 Future Volume (Veh/h) 12 10 16 204 31 0 4 17 73 0 57 7
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 Sign Control Stop Stop Free Free
Lane Util. Factor 100 100 100 100 100 100 100 1.00 100 100 100 1.00 Grade 0% 0% 0% 0%
Ped Bike Factor Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Frt 0.944 0.89%4 0.985 Hourly flow rate (vph) 13 11 17 222 34 0 4 18 79 0 62 8
FIt Protected 0.984 0.958 0.998 Pedestrians 2 3 1
Satd. Flow (prot) 0 1711 0 0 1820 0 0 1588 0 0 1872 0 Lane Width (m) 36 36 36
Fit Permitted 0.984 0.958 0.998 Walking Speed (m/s) 12 12 12
Satd. Flow (perm) 0 1711 0 0 1820 0 0 1588 0 0 1872 0 Percent Blockage 0 0 0
Link Speed (k/h) 50 50 50 50 Right turn flare (veh)
Link Distance (m) 165.1 52.2 184.8 166.7 Median type None None
Travel Time (s) 119 3.8 133 12.0 Median storage veh)
Confl. Peds. (#/hr) 1 1 2 3 3 2 Upstream signal (m)
Peak Hour Factor 092 092 092 09 09 092 092 092 092 092 092 092 pX, platoon unblocked
Heavy Vehicles (%) 10% 0% 0% 0% 0% 0% 0% % % 0% 0% 0% vC, conflicting volume 152 176 68 157 140 62 72 100
Adj. Flow (vph) 13 11 17 222 34 0 4 18 79 0 62 8 vC1, stage 1 conf vol
Shared Lane Traffic (%) vC2, stage 2 conf vol
Lane Group Flow (vph) 0 41 0 0 256 0 0 101 0 0 70 0 vCu, unblocked vol 152 176 68 157 140 62 72 100
Enter Blocked Intersection No No No No No No No No No No No No tC, single (s) 72 6.5 6.2 71 6.5 6.2 41 41
Lane Alignment Left Left  Right Left Left  Right Left Left  Right Left Left  Right tC, 2 stage (s)
Median Width(m) 0.0 0.0 36 36 tF () 36 4.0 33 35 4.0 33 22 2.2
Link Offset(m) 0.0 0.0 0.0 0.0 pO0 queue free % 98 98 98 72 95 100 100 100
Crosswalk Width(m) 438 48 48 438 cM capacity (veh/h) 764 716 999 784 749 1006 1538 1502
Two way Left Turn Lane —
Headway Factor 100 100 100 100 100 100 100 100 100 100 100 100 BiretoniFanck: 80 L__INB L&
Turning Speed (k/h) 2 5 2% 5 % 15 2% 15 xzmg [gﬁta' ‘1‘; ;gg 101 73
Sign Control Stop Stop Free Free Volume Right 17 0 79 8
Intersection Summary cSH 830 780 1538 1502
Area Type: Other Volume to Capacity 005 033 000 0.0
Control Type: Unsignalized Queue Length 95th (m) 12 115 0.1 0.0
Intersection Capacity Utilization 35.9% ICU Level of Service A Control Delay (s) 96 119 0.3 0.0
Analysis Period (min) 15 Lane LOS A B A
Approach Delay (s) 96 119 0.3 0.0
Approach LOS A B
Intersection Summary
Average Delay 74
Intersection Capacity Utilization 35.9% ICU Level of Service A
Analysis Period (min) 15
Waterfront Trails TIS 5:00 pm 06-13-2018 AM 2021 Total Synchro 9 Report Waterfront Trails TIS 5:00 pm 06-13-2018 AM 2021 Total Synchro 9 Report
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Lanes, Volumes, Timings

HCM Unsignalized Intersection Capacity Analysis

2: North Service Road & Green Road 06-14-2018
A oL N 4

Lane Group EBL EBT WBT WBR SBL SBR

Lane Configurations % [ T % Fd

Traffic Volume (vph) 43 145 838 51 102 175

Future Volume (vph) 43 145 838 51 102 175

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Storage Length (m) 120.0 00 400 0.0

Storage Lanes 1 0 1 1

Taper Length (m) 75 75

Lane Util. Factor 100 100 100 1.00 1.00 1.00

Ped Bike Factor

Frt 0.992 0.850

Flt Protected 0.950 0.950

Satd. Flow (prot) 1687 1696 1798 0 1770 1615

Flt Permitted 0.950 0.950

Satd. Flow (perm) 1687 1696 1798 0 1770 1615

Link Speed (k/h) 80 80 50

Link Distance (m) 1234 8263 184.8

Travel Time (s) 56 372 133

Confl. Peds. (#/hr) 1 1

Peak Hour Factor 092 092 092 092 092 092

Heavy Vehicles (%) %  12% 4%  19% 2% 0%

Adj. Flow (vph) 47 158 911 55 111 190

Shared Lane Traffic (%)

Lane Group Flow (vph) 47 158 966 0 111 190

Enter Blocked Intersection No No No No No No

Lane Alignment Left Left Left  Right Left  Right

Median Width(m) 36 36 36

Link Offset(m) 0.0 0.0 0.0

Crosswalk Width(m) 48 48 48

Two way Left Turn Lane

Headway Factor 100 100 100 1.00 1.00 1.00

Turning Speed (k/h) 25 15 25 15

Sign Control Free  Free Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 64.7% ICU Level of Service C

Analysis Period (min) 15

Waterfront Trails TIS 5:00 pm 06-13-2018 AM 2021 Total Synchro 9 Report
Page 3

2: North Service Road & Green Road 06-14-2018
AL v AN 4

Movement EBL EBT WBT WBR SBL SBR

Lane Configurations % 4 T % Fd

Traffic Volume (veh/h) 43 145 838 51 102 175

Future Volume (Veh/h) 43 145 838 51 102 175

Sign Control Free  Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 47 158 911 55 111 190

Pedestrians 1

Lane Width (m) 36

Walking Speed (m/s) 12

Percent Blockage 0

Right turn flare (veh)

Median type None  None

Median storage veh)

Upstream signal (m)

pX, platoon unblocked

vC, conflicting volume 967 1192 940

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 967 1192 940

tC, single (s) 42 6.4 6.2

tC, 2 stage (s)

tF () 23 35 33

pO0 queue free % 93 42 41

cM capacity (veh/h) 692 193 322

Direction, Lane # EB1 EB2 WB1 SB1 SB2

Volume Total 47 158 966 111 190

Volume Left 47 0 0 111 0

Volume Right 0 0 55 0 190

cSH 692 1700 1700 193 322

Volume to Capacity 007 009 057 058 059

Queue Length 95th (m) 17 0.0 00 250 284

Control Delay (s) 10.6 0.0 00 464 310

Lane LOS B E D

Approach Delay (s) 24 00 367

Approach LOS E

Intersection Summary

Average Delay 78

Intersection Capacity Utilization 64.7% ICU Level of Service C

Analysis Period (min) 15

Waterfront Trails TIS 5:00 pm 06-13-2018 AM 2021 Total Synchro 9 Report
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Lanes, Volumes, Timings

Lanes, Volumes, Timings

3: North Service Road & Millen Road 06-14-2018
AL v AN 4
Lane Group EBL EBT WBT WBR SBL SBR
Permitted Phases 2 4
Detector Phase 2 2 6 4 4
Switch Phase
Minimum Initial (s) 200 200 200 10.0 10.0
Minimum Split (s) 260 260 260 240 240
Total Split () 320 320 320 280 280
Total Split (%) 53.3% 53.3% 53.3% 46.7% 46.7%
Maximum Green (s) 26.0 26.0 26.0 220 220
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 20 20 2.0 2.0 20
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.0 6.0 6.0 6.0 6.0
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 30 30
Recall Mode C-Max C-Max C-Max Max Max
Walk Time (s) 70 70 70 70 70
Flash Dont Walk (s) 11.0 11.0 11.0 11.0 11.0
Pedestrian Calls (#/hr) 0 0 0 0 0
Act Effct Green (s) 26.0 26.0 26.0 220 220
Actuated g/C Ratio 043 043 043 037 037
vic Ratio 060 016 0.69 014 068
Control Delay 271.2 111 188 13.6 12.3
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 2712 111 18.8 13.6 12.3
LOS C B B B B
Approach Delay 196 188 124
Approach LOS B B B

Intersection Summary

3: North Service Road & Millen Road 06-14-2018
A oL N 4

Lane Group EBL EBT WBT WBR SBL SBR

Lane Configurations % [ T % Fd

Traffic Volume (vph) 131 116 418 88 71 471

Future Volume (vph) 131 116 418 88 71 471

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Storage Length (m) 85.0 00 500 0.0

Storage Lanes 1 0 1 1

Taper Length (m) 75 75

Lane Util. Factor 100 100 100 1.00 1.00 1.00

Frt 0.976 0.850

FIt Protected 0.950 0.950

Satd. Flow (prot) 1719 1810 1803 0 1504 1583

FIt Permitted 0.300 0.950

Satd. Flow (perm) 543 1810 1803 0 1504 1583

Right Turn on Red Yes Yes

Satd. Flow (RTOR) 22 279

Link Speed (k/h) 80 80 50

Link Distance (m) 826.3 260.0 127.1

Travel Time () 372 117 9.2

Peak Hour Factor 092 092 092 092 092 092

Heavy Vehicles (%) 5% 5% 2% ™%  20% 2%

Adj. Flow (vph) 142 126 454 9% 77 512

Shared Lane Traffic (%)

Lane Group Flow (vph) 142 126 550 0 7 512

Enter Blocked Intersection No No No No No No

Lane Alignment Left Left Left  Right Left  Right

Median Width(m) 36 36 36

Link Offset(m) 0.0 0.0 0.0

Crosswalk Width(m) 48 48 48

Two way Left Turn Lane

Headway Factor 100 100 100 1.00 1.00 1.00

Turning Speed (k/h) 25 15 25 15

Number of Detectors 1 2 2 1 1

Detector Template Left  Thru  Thru Left  Right

Leading Detector (m) 20 100 100 2.0 2.0

Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0

Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0

Detector 1 Size(m) 2.0 0.6 0.6 2.0 2.0

Detector 1 Type CHEx CHEx CHEx C+Ex CI+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(m) 9.4 9.4

Detector 2 Size(m) 0.6 0.6

Detector 2 Type Cl+Ex ClEx

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0

Turn Type Perm NA NA Prot  Perm

Protected Phases 2 6 4

Waterfront Trails TIS 5:00 pm 06-13-2018 AM 2021 Total Synchro 9 Report
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Area Type: Other

Cycle Length: 60

Actuated Cycle Length: 60

Offset: 22.5 (38%), Referenced to phase 2:EBTL and 6:WBT, Start of Green
Natural Cycle: 60

Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.69

Intersection Signal Delay: 16.3
Intersection Capacity Utilization 67.3%
Analysis Period (min) 15

Intersection LOS: B
ICU Level of Service C

Splits and Phases:  3: North Service Road & Millen Road

P—*o2R) \’m
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Queues HCM Signalized Intersection Capacity Analysis
3: North Service Road & Millen Road 06-14-2018 3: North Service Road & Millen Road 06-14-2018
A N S AL AN S
Lane Group EBL EBT WBT SBL SBR Movement EBL EBT WBT WBR SBL SBR
Lane Group Flow (vph) 142 126 550 77 512 Lane Configurations % 4 T % Fd
v/c Ratio 0.60 0.16 0.69 0.14 0.68 Traffic Volume (vph) 131 116 418 88 71 471
Control Delay 272 111 188 136 123 Future Volume (vph) 131 116 418 88 71 471
Queue Delay 0.0 0.0 0.0 0.0 0.0 Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Delay 272 111 188 136 123 Total Lost time (s) 6.0 6.0 6.0 6.0 6.0
Queue Length 50th (m) 12.0 84 469 5.8 194 Lane Util. Factor 100 100 1.00 1.00 1.00
Queue Length 95th (m) #36.7 174 797 136 508 Frt 1.00 100 098 1.00 085
Internal Link Dist (m) 802.3 236.0 1031 FIt Protected 0.95 100 1.00 0.95 1.00
Turn Bay Length (m) 85.0 50.0 Satd. Flow (prot) 1719 1810 1803 1504 1583
Base Capacity (vph) 235 784 793 551 757 Fit Permitted 030 1.00 1.00 0.95 1.00
Starvation Cap Reductn 0 0 0 0 0 Satd. Flow (perm) 544 1810 1803 1504 1583
Spillback Cap Reductn 0 0 0 0 0 Peak-hour factor, PHF 092 092 092 092 092 092
Storage Cap Reductn 0 0 0 0 0 Adj. Flow (vph) 142 126 454 96 7 512
Reduced v/c Ratio 060 016 069 014 068 RTOR Reduction (vph) 0 0 12 0 0 177
. Lane Group Flow (vph) 142 126 538 0 7 335
Intersection Summary . Heavy Vehicles (%) 5% 5% 2% % 20% 2%
# 95th percennlt_e volun_'le exceeds capacity, queue may be longer. Tum Type Perm Ty A ot Perm
Queue shown is maximum after two cycles. T — 5 g 7
Permitted Phases 2 4
Actuated Green, G (s) 26.0 260 26.0 220 220
Effective Green, g (s) 260 260 260 220 220
Actuated g/C Ratio 0.43 0.43 0.43 0.37 0.37
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 235 784 781 551 580
v/s Ratio Prot 0.07 ¢c0.30 0.05
v/s Ratio Perm 0.26 c0.21
v/c Ratio 060 016  0.69 014 058
Uniform Delay, d1 13.1 104 137 12.7 15.3
Progression Factor 100 100 1.00 1.00 1.00
Incremental Delay, d2 11.0 0.4 49 0.5 42
Delay (s) 241 108 186 132 194
Level of Service C B B B B
Approach Delay (s) 178 186 18.6
Approach LOS B B B
Intersection Summary
HCM 2000 Control Delay 18.5 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.64
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 67.3% ICU Level of Service ©
Analysis Period (min) 15

¢ Critical Lane Group

Waterfront Trails TIS 5:00 pm 06-13-2018 AM 2021 Total Synchro 9 Report Waterfront Trails TIS 5:00 pm 06-13-2018 AM 2021 Total Synchro 9 Report
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Lanes, Volumes, Timings

HCM Unsignalized Intersection Capacity Analysis

4: Access 1 & Frances Avenue 06-14-2018
- N ¢ T N

Lane Group EBT EBR WBL WBT NBL NBR

Lane Configurations s i L

Traffic Volume (vph) 7 48 0 20 152 0

Future Volume (vph) 7 48 0 20 152 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Util. Factor 100 100 100 1.00 100 1.00

Frt 0.883

Flt Protected 0.950

Satd. Flow (prot) 1645 0 0 1863 1770 0

FIt Permitted 0.950

Satd. Flow (perm) 1645 0 0 1863 1770 0

Link Speed (k/h) 50 50 50

Link Distance (m) 447 494 437

Travel Time (s) 3.2 3.6 31

Peak Hour Factor 092 092 092 092 092 092

Adj. Flow (vph) 8 52 0 22 165 0

Shared Lane Traffic (%)

Lane Group Flow (vph) 60 0 0 22 165 0

Enter Blocked Intersection No No No No No No

Lane Alignment Left  Right Left Left Left  Right

Median Width(m) 0.0 0.0 36

Link Offset(m) 0.0 0.0 0.0

Crosswalk Width(m) 48 48 48

Two way Left Turn Lane

Headway Factor 100 100 100 1.00 1.00 1.00

Turning Speed (k/h) 15 25 25 15

Sign Control Free Free  Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 18.4% ICU Level of Service A

Analysis Period (min) 15

Waterfront Trails TIS 5:00 pm 06-13-2018 AM 2021 Total Synchro 9 Report
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4: Access 1 & Frances Avenue 06-14-2018
- N ¢ T N

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations T i L

Traffic Volume (veh/h) 7 48 0 20 152 0

Future Volume (Veh/h) 7 48 0 20 152 0

Sign Control Free Free  Stop

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 8 52 0 22 165 0

Pedestrians

Lane Width (m)

Walking Speed (m/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (m)

pX, platoon unblocked

vC, conflicting volume 60 56 34

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 60 56 34

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s)

tF () 2.2 35 33

pO0 queue free % 100 83 100

cM capacity (veh/h) 1544 952 1039

Direction, Lane # EB1 WB1 NB1

Volume Total 60 22 165

Volume Left 0 0 165

Volume Right 52 0 0

cSH 1700 1544 952

Volume to Capacity 004 000 017

Queue Length 95th (m) 0.0 0.0 5.0

Control Delay (s) 0.0 0.0 9.6

Lane LOS A

Approach Delay (s) 0.0 0.0 9.6

Approach LOS A

Intersection Summary

Average Delay 6.4

Intersection Capacity Utilization 18.4% ICU Level of Service A

Analysis Period (min) 15

Waterfront Trails TIS 5:00 pm 06-13-2018 AM 2021 Total Synchro 9 Report

Page 10




Appendix "C" to Report Pg

1o

Page 13
Lanes, Volumes, Timings HCM Unsignalized Intersection Capacity Analysis
1: Green Road & Frances Avenue 06-14-2018 1: Green Road & Frances Avenue 06-14-2018
R N N R NN B R

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations & s s & Lane Configurations FiY s & s
Traffic Volume (vph) 15 28 18 122 12 1 16 56 203 3 32 4 Traffic Volume (veh/h) 15 28 18 122 12 1 16 56 203 3 32 4
Future Volume (vph) 15 28 18 122 12 1 16 56 203 3 32 4 Future Volume (Veh/h) 15 28 18 122 12 1 16 56 203 3 32 4
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 Sign Control Stop Stop Free Free
Lane Util. Factor 100 100 100 100 100 100 100 1.00 100 100 100 1.00 Grade 0% 0% 0% 0%
Ped Bike Factor Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Frt 0.959 0.999 0.900 0.987 Hourly flow rate (vph) 16 30 20 133 13 1 17 61 221 3 35 4
FIt Protected 0.988 0.957 0.997 0.996 Pedestrians 2 1 1 1
Satd. Flow (prot) 0 1800 0 0 1768 0 0 1705 0 0 1868 0 Lane Width (m) 36 36 36 36
Fit Permitted 0.988 0.957 0.997 0.996 Walking Speed (m/s) 12 12 12 12
Satd. Flow (perm) 0 1800 0 0 1768 0 0 1705 0 0 1868 0 Percent Blockage 0 0 0 0
Link Speed (k/h) 50 50 50 50 Right turn flare (veh)
Link Distance (m) 165.1 52.2 184.8 166.7 Median type None None
Travel Time (s) 119 3.8 133 12.0 Median storage veh)
Confl. Peds. (#/hr) 1 1 1 1 2 1 1 2 Upstream signal (m)
Peak Hour Factor 092 092 092 09 09 092 092 092 092 092 092 092 pX, platoon unblocked
Heavy Vehicles (%) 0% 0% 0% 3% 0% 0% 0% 0% 0% 0% 0% 0% vC, conflicting volume 259 362 40 286 254 174 41 283
Adj. Flow (vph) 16 30 20 133 13 1 17 61 221 8 35 4 vC1, stage 1 conf vol
Shared Lane Traffic (%) vC2, stage 2 conf vol
Lane Group Flow (vph) 0 66 0 0 147 0 0 299 0 0 42 0 vCu, unblocked vol 259 362 40 286 254 174 41 283
Enter Blocked Intersection No No No No No No No No No No No No tC, single (s) 71 6.5 6.2 71 6.5 6.2 41 41
Lane Alignment Left Left  Right Left Left  Right Left Left  Right Left Left  Right tC, 2 stage (s)
Median Width(m) 0.0 0.0 36 36 tF () 35 4.0 33 35 4.0 33 22 2.2
Link Offset(m) 0.0 0.0 0.0 0.0 pO0 queue free % 98 95 98 78 98 100 99 100
Crosswalk Width(m) 438 48 48 438 cM capacity (veh/h) 677 560 1034 617 643 874 1579 1290
Two way Left Turn Lane —
Headway Factor 100 100 100 100 100 100 100 100 100 100 100 100 BiretoniFanck: B 0_IBL__i\B L&
Turning Speed (k/h) 2 5 2% 5 % 15 2% 15 xzmg [gﬁta' ‘132 1‘3‘; 223 4;
Sign Control Stop Stop Free Free Volume Right 20 1 221 4
Intersection Summary cSH 683 620 1579 1290
Area Type: Other Volume to Capacity 010 024 001 0.0
Control Type: Unsignalized Queue Length 95th (m) 2.6 7.3 0.3 0.1
Intersection Capacity Utilization 40.9% ICU Level of Service A Control Delay (s) 108 126 0.5 0.6
Analysis Period (min) 15 Lane LOS B B A A

Approach Delay (s) 108 126 0.5 0.6

Approach LOS B B

Intersection Summary

Average Delay 49

Intersection Capacity Utilization 40.9% ICU Level of Service A

Analysis Period (min) 15
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Lanes, Volumes, Timings

HCM Unsignalized Intersection Capacity Analysis

2: North Service Road & Green Road 06-14-2018
A oL N 4

Lane Group EBL EBT WBT WBR SBL SBR

Lane Configurations % [ T % Fd

Traffic Volume (vph) 176 897 448 100 71 101

Future Volume (vph) 176 897 448 100 71 101

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Storage Length (m) 120.0 00 400 0.0

Storage Lanes 1 0 1 1

Taper Length (m) 75 75

Lane Util. Factor 100 100 100 1.00 1.00 1.00

Frt 0.975 0.850

FIt Protected 0.950 0.950

Satd. Flow (prot) 1805 1881 1746 0 1770 1615

FIt Permitted 0.950 0.950

Satd. Flow (perm) 1805 1881 1746 0 1770 1615

Link Speed (k/h) 80 80 50

Link Distance (m) 1234 826.3 184.8

Travel Time (s) 56 37.2 13.3

Peak Hour Factor 092 092 092 092 092 092

Heavy Vehicles (%) 0% 1% % 2% 2% 0%

Adj. Flow (vph) 191 975 487 109 77 110

Shared Lane Traffic (%)

Lane Group Flow (vph) 191 975 596 0 7 110

Enter Blocked Intersection No No No No No No

Lane Alignment Left Left Left  Right Left  Right

Median Width(m) 36 36 36

Link Offset(m) 0.0 0.0 0.0

Crosswalk Width(m) 48 48 48

Two way Left Turn Lane

Headway Factor 100 100 100 1.00 1.00 1.00

Turning Speed (k/h) 25 15 25 15

Sign Control Free  Free Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 57.8% ICU Level of Service B

Analysis Period (min) 15

Waterfront Trails TIS 5:00 pm 06-13-2018 PM 2021 Total Synchro 9 Report
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2: North Service Road & Green Road 06-14-2018
AL v AN 4

Movement EBL EBT WBT WBR SBL SBR

Lane Configurations % 4 T % Fd

Traffic Volume (veh/h) 176 897 448 100 71 101

Future Volume (Veh/h) 176 897 448 100 71 101

Sign Control Free  Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 191 975 487 109 7 110

Pedestrians

Lane Width (m)

Walking Speed (m/s)

Percent Blockage

Right turn flare (veh)

Median type None  None

Median storage veh)

Upstream signal (m)

pX, platoon unblocked

vC, conflicting volume 596 1898 542

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 596 1898 542

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s)

tF () 22 35 33

pO0 queue free % 81 0 80

cM capacity (veh/h) 990 61 545

Direction, Lane # EB1 EB2 WB1 SB1 SB2

Volume Total 191 975 596 7 110

Volume Left 191 0 0 7 0

Volume Right 0 0 109 0 110

cSH 990 1700 1700 61 545

Volume to Capacity 019 057 035 125 020

Queue Length 95th (m) 5.7 0.0 0.0 514 6.0

Control Delay (s) 9.5 0.0 00 3105 133

Lane LOS A F B

Approach Delay (s) 1.6 00 1357

Approach LOS F

Intersection Summary

Average Delay 139

Intersection Capacity Utilization 57.8% ICU Level of Service B

Analysis Period (min) 15
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Lanes, Volumes, Timings

Lanes, Volumes, Timings

3: North Service Road & Millen Road 06-14-2018
A oL N 4

Lane Group EBL EBT WBT WBR SBL SBR

Lane Configurations % [ T % Fd

Traffic Volume (vph) 237 731 206 81 90 342

Future Volume (vph) 237 731 206 81 90 342

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Storage Length (m) 85.0 00 500 0.0

Storage Lanes 1 0 1 1

Taper Length (m) 75 75

Lane Util. Factor 100 100 100 1.00 1.00 1.00

Frt 0.962 0.850

FIt Protected 0.950 0.950

Satd. Flow (prot) 1805 1863 1777 0 1805 1583

FIt Permitted 0.567 0.950

Satd. Flow (perm) 1077 1863 1777 0 1805 1583

Right Turn on Red Yes Yes

Satd. Flow (RTOR) 47 372

Link Speed (k/h) 80 80 50

Link Distance (m) 826.3 260.0 127.1

Travel Time () 372 117 9.2

Peak Hour Factor 092 092 092 092 092 092

Heavy Vehicles (%) 0% 2% 4% 0% 0% 2%

Adj. Flow (vph) 258 795 224 88 98 372

Shared Lane Traffic (%)

Lane Group Flow (vph) 258 795 312 0 98 372

Enter Blocked Intersection No No No No No No

Lane Alignment Left Left Left  Right Left  Right

Median Width(m) 36 36 36

Link Offset(m) 0.0 0.0 0.0

Crosswalk Width(m) 48 48 48

Two way Left Turn Lane

Headway Factor 100 100 100 1.00 1.00 1.00

Turning Speed (k/h) 25 15 25 15

Number of Detectors 1 2 2 1 1

Detector Template Left  Thru  Thru Left  Right

Leading Detector (m) 20 100 100 2.0 2.0

Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0

Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0

Detector 1 Size(m) 2.0 0.6 0.6 2.0 2.0

Detector 1 Type CHEx CHEx CHEx C+Ex CI+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(m) 9.4 9.4

Detector 2 Size(m) 0.6 0.6

Detector 2 Type Cl+Ex ClEx

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0

Turn Type Perm NA NA Prot  Perm

Protected Phases 2 6 4

Waterfront Trails TIS 5:00 pm 06-13-2018 PM 2021 Total Synchro 9 Report
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3: North Service Road & Millen Road 06-14-2018
AL v AN 4

Lane Group EBL EBT WBT WBR SBL SBR

Permitted Phases 2 4

Detector Phase 2 2 6 4 4

Switch Phase

Minimum Initial (s) 200 200 200 10.0 10.0

Minimum Split (s) 260 260 260 240 240

Total Split () 460 460 460 240 240

Total Split (%) 65.7% 65.7% 65.7% 343% 34.3%

Maximum Green (s) 400 400 400 18.0 18.0

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 2.0 2.0 2.0 2.0 2.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 6.0 6.0 6.0 6.0 6.0

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0 3.0 3.0 30 30

Recall Mode C-Max C-Max C-Max Max Max

Walk Time (s) 70 70 70 70 70

Flash Dont Walk (s) 11.0 11.0 11.0 11.0 11.0

Pedestrian Calls (#/hr) 0 0 0 0 0

Act Effct Green (s) 400 400 400 18.0 18.0

Actuated g/C Ratio 057 057 057 026 0.6

v/c Ratio 042 075 030 021 054

Control Delay 111 16.8 74 219 6.1

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 111 16.8 74 219 6.1

LOS B B A C A

Approach Delay 154 74 9.4

Approach LOS B A A

Intersection Summary

Area Type: Other

Cycle Length: 70

Actuated Cycle Length: 70

Offset: 0 (0%), Referenced to phase 2:EBTL and 6:WBT, Start of Green

Natural Cycle: 60

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.75

Intersection Signal Delay: 12.5 Intersection LOS: B

Intersection Capacity Utilization 56.8% ICU Level of Service B

Analysis Period (min) 15

Splits and Phases:  3: North Service Road & Millen Road

P—*a2(R) \’m

B ] 245

—

P__@s(R)

46 s [
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Queues HCM Signalized Intersection Capacity Analysis
3: North Service Road & Millen Road 06-14-2018 3: North Service Road & Millen Road 06-14-2018
A N S AL AN S
Lane Group EBL EBT WBT SBL SBR Movement EBL EBT WBT WBR SBL SBR
Lane Group Flow (vph) 258 795 312 98 3712 Lane Configurations % 4 T % Fd
v/c Ratio 0.42 0.75 0.30 0.21 0.54 Traffic Volume (vph) 237 731 206 81 90 342
Control Delay 111 168 74 219 6.1 Future Volume (vph) 237 731 206 81 90 342
Queue Delay 0.0 0.0 0.0 0.0 0.0 Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Delay 111 168 74 219 6.1 Total Lost time (s) 6.0 6.0 6.0 6.0 6.0
Queue Length 50th (m) 18.2 741 167 106 0.0 Lane Util. Factor 100 100 1.00 1.00 1.00
Queue Length 95th (m) 343 1192 29.7 22.2 19.2 Frt 1.00 1.00 0.96 1.00 0.85
Internal Link Dist (m) 802.3 236.0 1031 FIt Protected 0.95 100 1.00 0.95 1.00
Turn Bay Length (m) 85.0 50.0 Satd. Flow (prot) 1805 1863 1777 1805 1583
Base Capacity (vph) 615 1064 1035 464 683 Fit Permitted 0.57 100 1.00 0.95 1.00
Starvation Cap Reductn 0 0 0 0 0 Satd. Flow (perm) 1077 1863 1777 1805 1583
Spillback Cap Reductn 0 0 0 0 0 Peak-hour factor, PHF 092 092 092 092 092 092
Storage Cap Reductn 0 0 0 0 0 Adj. Flow (vph) 258 795 224 88 98 372
Reduced v/c Ratio 042 075 030 021 054 RTOR Reduction (vph) 0 0 20 0 0 276
8 Lane Group Flow (vph) 258 795 292 0 98 96
Intersection Summary Heavy Vehicles (%) 0% 2% 4% 0% 0% 2%
Turn Type Perm NA NA Prot  Perm
Protected Phases 2 6 4
Permitted Phases 2 4
Actuated Green, G (s) 40.0 40.0  40.0 180 180
Effective Green, g (s) 400 400 400 18.0 18.0
Actuated g/C Ratio 0.57 0.57 0.57 0.26 0.26
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 615 1064 1015 464 407
v/s Ratio Prot c0.43  0.16 0.05
v/s Ratio Perm 0.24 €0.06
v/c Ratio 0.42 0.75 0.29 0.21 0.24
Uniform Delay, d1 85 11.2 7.7 204 206
Progression Factor 100 100 1.00 1.00 1.00
Incremental Delay, d2 2.1 48 0.7 1.0 14
Delay (s) 106 160 84 215 219
Level of Service B B A C c
Approach Delay (s) 147 8.4 21.8
Approach LOS B A C
Intersection Summary
HCM 2000 Control Delay 15.4 HCM 2000 Level of Se