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ORIGIN

On November 29t, 2018 the Transportation Standing Committee put and passed the following motion:

“THAT the Transportation Standing Committee request a staff report on adding a dedicated bus or high-
occupancy vehicle (HOV) lane and active transportation infrastructure (including sidewalks, bike lanes
and/or shared AT greenway) from Spryfield to the Armdale Roundabout and also to Mumford Terminal and
to downtown.”

LEGISLATIVE AUTHORITY

Halifax Regional Municipality Charter, section 318 (2) In so far as is consistent with their use by the
public, the Council has full control over the streets in the Municipality.

Halifax Regional Municipality Charter, section 322 (1) The Council may design, lay out, open, expand,
construct, maintain, improve, alter, repair, light, water, clean, and clear streets in the Municipality.

RECOMMENDATION

It is recommended that the Transportation Standing Committee recommend that Regional Council direct
the Chief Administrative Officer to:

1. Endorse the Herring Cove Road functional plan and further integrate with the recommendations of
the recently approved Rapid Transit Strategy (2020).

2. Initiate efforts to acquire property to widen various sections of Herring Cove Road to accommodate
dedicated active transportation and transit infrastructure.
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EXECUTIVE SUMMARY

Herring Cove Road is the primary arterial road connecting the Spryfield area to the Halifax Peninsula. There
was a vision to widen the length of the road to four lanes dating back to the 1970’s that has been partially
implemented over time. This has resulted in an inconsistent cross-section with sidewalk gaps that favors
car movement over pedestrians, cyclists, and public transit. With the adoption of the Integrated Mobility
Plan (2017), new plans for strategic corridors, including Herring Cove Road, are needed to address the
mobility needs of all road users.

The Herring Cove Road Functional Plan project was completed in September 2019. The project scope
included functional level design (30% design) for Herring Cove Road between the Armdale Roundabout
and civic 554, south of Greystone Drive. Key features of the project focused on the active transportation
needs of the corridor by adding sidewalk where critical gaps exist, upgrading existing sidewalks, connecting
bus stops, and included protected cycling infrastructure. Transit priority measures were included where
possible, most notably with an inbound transit lane from Cowie Hill Road to the Armdale Roundabout.

In 2020, the Rapid Transit Strategy (RTS) was completed after the Herring Cove Road Functional Plan and
recommended a more significant investment in transit along Herring Cove Road with transit only lanes
between Greystone Drive and the Armdale Roundabout and Bus Rapid Transit (BRT). The “Yellow Line”
would operate at a high frequency all day with headways of 10 minutes or less with travel times that would
be competitive with private vehicles.

A preliminary design project (60% design) was completed for Herring Cove Road between the Armdale
Roundabout and Glenora Avenue in September 2020 to integrate the Herring Cove Road Functional Plan
with the recommendations of the Rapid Transit Strategy. The 60% design has provided a better
understanding around some of the more complex design aspects with retaining walls, utility impacts and
land acquisition as well as more detailed cost estimates for capital budget planning.

On February 10, 2021, the federal government announced a new plan to spend $14.9 billion on public
transit across the country over the next 8 years. It is not clear how the funds will be distributed, but it is
likely that HRM will received some amount of funding towards the construction of the RTS network, including
Herring Cove Road. Federal funding cannot be used to purchase land, so all land acquisition would be
funded solely by HRM.

This report recommends that the Transportation Standing Committee endorses the continuation of
integrating the Herring Cove Road functional plan with the Rapid Transit Strategy and investigate property
acquisition where needed leading to the future construction of active transportation and transit infrastructure
along Herring Cove Road. If the staff recommendations are approved, an additional preliminary design
project will be completed for the remainder of the “Yellow Line” route between Glenora Avenue and
Greystone Drive. The limits of the study area for these projects have been included in the ongoing capital
budget discussions and would be implemented in phases over the next 5 to 10 years.

BACKGROUND

With Regional Council adoption of the Integrated Mobility Plan (IMP), HRM’s approach to transportation
infrastructure planning and design has been transformed. It has been recognized that to meet the region’s
non-auto mode share targets and improve the sustainability of the transportation system, increased priority
for non-auto modes (transit, walking, cycling) will be required. For corridors such as Herring Cove Road —
“existing road corridors that are key to regional traffic flow, transit, goods movement and active
transportation” IMP Action 121 recommends the development of ‘Strategic Corridor’ plans that guide their
development over time.

Strategic corridor planning undertaken as recommended by the IMP should explicitly consider the Plan’s
overarching objectives, which support investment in infrastructure and programs aimed at improving
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transportation sustainability and creating complete communities. As such, strategic corridor plans should
include a focus on assessing the feasibility of reconfiguring the corridor to include improved transit and
active transportation facilities, as well as considering the potential for enhancement from a ‘Complete
Streets’ perspective. Though the IMP does recommend strategic “bottleneck” improvements to the roadway
network where possible, it also discourages further investment in additional roadway infrastructure in favor
of encouraging non-auto modes.

There have been various studies of the Herring Cove Road corridor over a period of approximately 40
years. During that time, transportation planning has evolved as per the direction in the IMP from focusing
on moving people in private vehicles to providing infrastructure for all modes and prioritizing active
transportation and public transit to create a more sustainable transportation network. Key studies that have
been completed in the past include the following:

e Duringthe 1970’s, plans to widen Herring Cove Road to a consistent 4-lane cross section (between
Armdale Roundabout and Old Sambro Road) were made in response to significant planned growth
in the Mainland South area. Though some 4-lane sections have since been constructed, the
effectiveness of this capacity is limited by the 2-lane sections closer to the Armdale roundabout,
where widening to four lanes represents a significant challenge due to topography and property
constraints.

e In 2005, the Herring Cove Road Community Development & Streetscape Planning Project (Ekistics
Planning + Design) was completed. This project attempted to establish a vision for Herring Cove
Road and the abutting community, considering various transportation infrastructure and urban
design improvements.

¢ Inspired by the 2005 Ekistics plan, a ‘road diet’ was considered on the 1km section of Herring Cove
Road between Old Sambro Road and Dentith Road in 2010. The project, which reached the
detailed design stage, included reduction from four lanes to three lanes, and the addition of bike
lanes and streetscaping features. However, the project did not proceed to construction.

In November 2018, Alta Planning & Design was hired to complete a functional plan of Herring Cove Road
between the Armdale Roundabout and 554 Herring Cove Road. The goal of the project was to create two
design options with a cohesive vision for this 5.5 km corridor while focusing on the principles of the IMP,
prioritizing active transportation and transit movement before private vehicles. This work addressed the
following items:

e Pedestrian improvements including closing sidewalk gaps between Greystone Drive and civic 554
and Glenora Avenue and Cherry Lane.

e The Making Connections: Active Transportation Priorities Plan identifies Herring Cove Road as a
“Desired Bikeway’.

e The IMP designates Herring Cove Road between Cowie Hill Road and the Armdale Roundabout
as a Transit Priority Corridor, where transit movement should be prioritized over private vehicle
movement through transit priority measures.

e Herring Cove Road serves regional movement for commuting between Spryfield and the rest of
Halifax but is also important for local travel. Herring Cove Road is the primary main street for
business activity in Spryfield.

e There is significant development between multiple subdivisions currently under construction and in
the planning stage in the area, most of which is at the southern end of the study area.

In addition to its status as a ‘strategic corridor’, Herring Cove Road is identified in the IMP as a proposed
‘Transit Priority Corridor’, between Cowie Hill Road and the Armdale Roundabout, where increased transit
priority measures are desired. The recently completed Rapid Transit Strategy (2020) expands on the
importance of transit infrastructure along Herring Cove Road by identifying the corridor for Bus Rapid
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Transit. The “Yellow Line” connects Spryfield to Downtown Halifax along Herring Cove Road, from

Greystone Drive to the Halifax Shopping Centre, and continues to the QEIl Hospital, and Scotia Square.
It's estimated that with the proposed transit priority measures, this route will provide a 22% improvement in
time savings versus comparable existing bus routes and operate at a higher frequency.

In late 2019, Crandall Engineering (a division of Englobe) was hired to further a section of the design
completed by Alta Planning & Design in early 2019. The original functional plan was completed to a 30%
design level, which generally considers the streets layout and operations. Crandall Engineering completed
a 60% design for Herring Cove Road between the Armdale Roundabout and Glenora Avenue, although
most of their effort was focused between the roundabout and Cowie Hill Road. This section required a
closer attention to detail due to the steep slopes requiring retaining walls as well as utility and property
impacts. The Crandall design also included changes to the Alta plan to accommodate the recently approved
Rapid Transit Strategy, which began after the Alta Planning & Design project had completed.

DISCUSSION

Herring Cove Road is a key arterial roadway that links the Spryfield and Purcells Cove areas (and points
beyond) to the Regional Centre via the Armdale Roundabout. It currently accommodates more than 15,000
vehicles per day and is served by three Halifax Transit routes. A key commuter route, Herring Cove Road
is subject to heavy volumes and congestion during weekday morning and afternoon peak periods. It also
functions as Spryfield’s ‘main street’, with a concentration of mixed-use development that includes
residential, commercial, institutional, and recreational.

Despite its significance in the regional transportation network and importance to the local community,
Herring Cove Road lacks a consistent vision in terms of how it should look and function. It has an
inconsistent cross section that ranges from two to four lanes, and disconnected pedestrian and bicycle
facilities that limit the potential for active transportation uses. Peak period traffic congestion and the lack of
transit priority measures force buses to sit in traffic, increasing delays and impacting service reliability.

The following tasks were included in the Alta Planning & Design scope of work for the Herring Cove Road
Functional Plan project:

A review of existing infrastructure and traffic conditions;

Public engagement on the existing conditions and the priorities of residents and stakeholders;
Conceptual design of two options based on the IMP and citizen priorities;

Public engagement on the two conceptual designs options;

Functional design expanding on the conceptual designs and incorporating feedback received from
residents and stakeholders; and

e Submit final design report, drawings and cost estimates.

Existing Conditions

The existing conditions review highlighted the variability of the street’s cross-section along the study area.
In general, the review noted that some sections of the street have no sidewalk on either side, there is no
cycling infrastructure, inaccessible bus stops, no transit priority measures, and traffic lanes range between
two and five. A detailed review of the existing conditions can be found in the Herring Cove Road Functional
Plan Existing Conditions Report (Attachment “A”).

Pedestrian infrastructure is very inconsistent along the corridor. The table below lists the sections of Herring
Cove Road with gaps or sub-standard sidewalks, which also leads to many inaccessible bus stops within
these sections:
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Table 1: Locations with deficient sidewalk along Herring Cove Road within the study area during the development of
the functional plan.

Deficiency Side of Street Limits

No sidewalk* West Greystone Drive Civic 569

No sidewalk* East Lynnett Road Civic 554

No sidewalk East Cherry Lane Glenora Avenue
Sub-standard (asphalt) West Glenora Avenue Osborne Street

No sidewalk East Old Sambro Road Osborne Street
Sub-standard (asphalt) East Osborne Street Purcells Cove Road
Sub-standard (asphalt) West Purcells Cove Road Armdale Roundabout

* New sidewalk construction completed during September 2020

Although Herring Cove Road is a common cycling route for both local and regional commuting, as well as
recreationally, cycling infrastructure within the study area is limited to the newly constructed painted cycling
lanes between Greystone Drive and civic 554. There are also sections south of the study area with paved
shoulders and painted bicycle lanes. The entire length of Herring Cove Road is designated as a “Desired
Bikeway” in HRM'’s Active Transportation Priorities Plan. There have been serious injury and fatal collisions
with cyclists in the area over the past few years, which reinforces the need for safe cycling infrastructure.
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Figure 1: Excerpt of Herring Cove Road from the Making Connections: 2014-19 Active Transportation Priorities Plan
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Transit ridership in the Spryfield area has seen an increase in the past few years. The area is served by
three routes: 9, 14, and 32. Although transit ridership and service are strong along the corridor, some bus
stops are not connected by sidewalks and do not meet accessibility standards.

Table 2: Change in transit ridership between Q2 18/19 and Q2 19/20

Q2 18/19 Boardings

Q2 19/20 Boardings

Percent change

per weekday

per weekday

9 A/B 6406 7097 +10.8%
14 2501 2609 +4.3%
32 436 481 +10.3%

Total 9343 10187 +9%

Traffic on Herring Cove Road operates well in most locations but is notably congested inbound near the
Armdale Roundabout. The St. Margaret's Bay Road and Herring Cove Road approaches to the roundabout
both have high traffic volumes during the AM peak hours and experience significant queueing and delays.
Queueing on Herring Cove Road can extend from the roundabout as far as Cowie Hill Road during the AM
peak. Other than several side streets, notably Osborne Street, the intersections along Herring Cove Road
operate adequately under current traffic volumes. A detailed report on the existing traffic conditions can be
found in Existing Conditions Report in Attachment “A”.

Functional Plan Development (30% design)

Two design options were completed for the corridor, an “Interim Design” option and an “Ultimate Design”
option. The Interim Design option was framed to be easier to implement, require little to no property
acquisition, and address near to medium term needs of the corridor. The Ultimate Design option was
intended to address the long-term needs of the corridor with full buildout of known developments in the
area. This option was expected to require significant capital planning, utility coordination, property
acquisition, etc. The intention of the two options was to create implementation options that could be phased
in over time based on capital planning and value-based decisions, compared to choosing one option over
the other, while accommodating all modes of travel.

The “Interim Design” generally provides the following changes to the street:

e Sidewalk gaps along the corridor are completed and upgrades to existing or additional pedestrian
crossings would be further considered.

e Protected uni-directional cycling lanes are added with pre-fabricated curbs, similar to what has
been constructed on South Park Street between Spring Garden Road and Inglis Street. Some traffic
lanes would be removed in various sections to create space for cycling lanes within the existing
curb to curb widths.

¢ An inbound transit queue bypass lane is included at Old Sambro Road, as well as an outbound
queue bypass lane at Dentith Road.

o Traffic capacity is reduced in some sections but remains within an acceptable level of service.
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An example of a typical cross-section is found below:
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Figure 2: Example cross-section of interim design between Williams Lake Road and Dentith Road

The “Ultimate Design” provided similar benefits for pedestrians and cyclists, but also includes significant
transit priority inbound between Cowie Hill Road and the Armdale Roundabout, where transit priority is
needed most. The following changes to the street are included in the Ultimate Design:

Sidewalk gaps along the corridor are completed and upgrades to existing/additional pedestrian
crossings would be further considered.

Opportunities for treed and planted boulevards to separate pedestrians and cyclists from traffic.
Raised curbs offer a more permanent protected cycling lane and will reduce maintenance over time
compared to pre-fabricated curbs but will have a higher initial cost.

A dedicated inbound transit only lane is included from Cowie Hill Road to the Armdale Roundabout,
a southbound queue bypass lane at Cowie Hill Road, a northbound queue bypass lane at Williams
Lake Road, and a northbound queue bypass lane at Old Sambro Road.

In some sections, traffic lanes are retained to ease future congestion.

An example cross-section is found below:
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Figure 3: Example cross-section of “Ultimate” design between Williams Lake Road and Dentith Road
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The Herring Cove Road Functional Plan Final Report (Attachment B) assumes some lane widths narrower
than minimum lane widths in HRM’s Municipal Design Guidelines (Red Book). Any exceptions to HRM'’s
Design Guidelines, including but not limited to lane widths, would be evaluated during detailed design and
ultimately be subject to approval of the Municipal Engineer. Efforts to increase boulevard widths would also
be considered to increase pedestrian and cyclist comfort and provide space for municipal operations,
including snow storage, during detailed design.

Preliminary Design Project (60% Design)

At the conclusion of the Herring Cove Road Functional Plan project, it was determined that the scope and
final deliverables did not provide the level of detail required to advance to detailed design between the
Armdale Roundabout and Cowie Hill Road due to the complicated nature of this section. The functional
plan provided a strong base understanding of what infrastructure should be included in the cross-section,
but did not result in a strong understanding of property impacts, required retaining wall heights and
locations, driveway grading, utility impacts, etc. As a result, a request for proposals for a 60% design project
was issued to several consultants, with Crandall Engineering (a division of Englobe) being the successful
proponent.

Crandall advanced the completed functional plans to a higher level of detail, while also considering
additional options. The Rapid Transit Strategy study was taking place in parallel with the 60% design
project, which resulted in a recommendation of significant investment in Bus Rapid Transit along Herring
Cove Road. During this process, it was decided that Crandall would advance the “Ultimate Design” from
the Alta functional plan, as well as an option with transit lanes in both directions compared to only in the
inbound direction between the Armdale Roundabout and Glenora Avenue. This would further explore the
constructability, property impacts, and provide more detailed cost estimates.

The 60% design did include a change to the recommended cycling infrastructure from the original functional
plan. The functional plan recommended uni-directional cycling lanes for the majority of the corridor but
would transition to a multi-use path between Cowie Hill Road and the Armdale Roundabout to better fit
within the available space. In order to better accommodate transit lanes, the 60% design recommended
that this transition take place further south, at the Glenora Avenue intersection. The Herring Cove Road
60% Design Final Report is included as Attachment “C”.

Further evaluation of the Herring Cove Road Functional Plan will be required to ensure the rest of the
Herring Cove corridor, from Glenora Avenue to civic 554, includes the active transportation infrastructure
recommended in the Herring Cove Road Functional Plan and the bus rapid transit infrastructure
recommended in the Rapid Transit Strategy. It is expected that the process of taking the 30% design for
the remainder of the corridor to 60% design will begin in early 2021. Changes to the Herring Cove Road
Functional Plan and/or Bus Rapid Transit infrastructure recommendations are possible when the two plans
are integrated as various trade-offs, property requirements, etc. are evaluated.

Rapid Transit Strategy “Yellow Line”

The “Yellow Line” route from the recently approved Rapid Transit Strategy provides preliminary
recommendations for transit stations and bus lanes that will connect Spryfield to the Mumford Terminal and
continue to Downtown Halifax with stops at the Halifax Shopping Centre, QEIl Hospital, Spring Garden
Road, and Scotia Square. The Herring Cove Road 60% Design project is the first section of the route with
designs completed, although detailed design has not begun. Functional design work for the remainder of
the route would be programmed into the coming years, if funding agreements with Provincial and Federal
Governments can be secured.
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Figure 4: Rapid Transit Strategy "Yellow Line"

Halifax Urban Greenway Functional Plan

The Herring Cove Road Functional Plan provides approximately 5.5km of pedestrian and cycling
infrastructure from Spryfield to the Armdale Roundabout. The Halifax Urban Greenway is an active
transportation route from the Active Transportation Priorities Plan that connects the Chain of Lakes Trail to
the south end of the Halifax Peninsula and predominantly follows the rail cut. A functional plan completed
by WSP in 2019 recommended a route for the greenway but requires further study prior to implementation.
A connection to the proposed Herring Cove Road cycling lanes and multi-use path would be included in the
further study and implementation of the Halifax Urban Greenway. The Halifax Urban Greenway will provide
a direct connection to the Mumford Terminal and to various routes downtown via connections to the future
Norwood Street Local Street Bikeway, and the South Street connection to University Avenue/Morris Street
future protected cycling infrastructure.
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Figure 5: Halifax Urban Greenway route (Active Transportation Priorities Plan 2014-19
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Land Use Considerations

A plan to widen Herring Cove Road in its entirety to four lanes has been envisioned since the 1970s, but
only a section of this has been completed between Old Sambro Road and Greystone Drive. A list of road
network projects throughout the municipality, including the widening of Herring Cove Road, that were
meant to have been required to meet future traffic demand was developed for the 2006 Regional Plan
and updated in the 2014 Regional Plan. The Herring Cove Road project would widen the road to four
lanes between Old Sambro Road and the Armdale Roundabout to complete the 4-lane aimed at reducing
vehicle congestion and enabling more development. The project was changed from “planned” in the 2006
Regional Plan to “programmed” in the 2014 Regional Plan, meaning it went from a future project
anticipated to be constructed within the life of the plan (2031) to a project to be included in the three-year
capital budget. The project was put on hold in anticipation of the IMP. The IMP changed considerations
on how Regional Plan road projects are evaluated, which lead to this functional plan.

There is a significant amount of development potential in Spryfield along the Herring Cove Road corridor.
There are multiple developments near the southern end of the study area mostly between Greystone
Drive and Maclintosh Run. The combination of development allowed through as of right permissions as
well as discretionary planning processes could lead to the construction of approximately 2,300 new units.
While the Regional Plan supports this development, with this area designated as a growth node, traffic
generated by this amount of development would increase stress on the street network, especially with the
vehicle capacity restrictions of the Armdale Roundabout. This reinforces the need to provide alternative
modes of transportation to increase the people moving capacity along the corridor, most notably through
the recommendation of the Rapid Transit Strategy to provide bus rapid transit, which benefits from
increased development and population growth.

Funding Opportunities

On February 10, 2021, the federal government announced a new plan to spend $14.9 billion on public
transit across the country over the next 8 years. It is not clear how the funds will be distributed, but it is
likely that HRM will received some amount of funding towards the construction of the RTS network, including
Herring Cove Road. Federal funding cannot be used to purchase land, so all land acquisition would be
funded solely by HRM. In order to fully benefit from this new funding stream, land will need to be purchased
in advance.

Next Steps

If the recommendations of this report are approved, a request for proposals (RFP) will be issued to complete
the preliminary design (60% design) for Herring Cove Road between Glenora Avenue and Greystone Drive
to integrate the Herring Cove Road Functional Plan and the Rapid Transit Strategy recommendations.
Construction and detailed design of the entire corridor has been included in the 5-10 year Capital Budget
and would be implemented in phases.

FINANCIAL IMPLICATIONS

If the recommendations of this report are approved, the design changes outlined in the functional plan in
alignment with the Rapid Transit Strategy will be included in the Capital Budget process prior to proceeding
to property acquisition and construction. Unless the Municipality receives funding from other levels of
government, the reconfiguration of the corridor would be phased over several years as routine
recapitalization projects become a priority due to the condition of the pavement. It is currently expected that
the entire length of the study area will require recapitalization within 10 years.

The class ‘D’ construction costs for the Herring Cove Road Functional Plan Interim and Ultimate Design
options were approximately $2.2 million and $21.6 million, respectively, and did not include property
acquisition. The Interim Design estimate did not include repaving, where the Ultimate Design estimate does
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include repaving. The Herring Cove Road 60% Design (Armdale Roundabout to Glenora Avenue) class ‘C’
estimates for Option 1 and Option 2 were $10.3 million and $12.2 million respectively, which also did not
include property acquisition. The cost of property acquisition associated with Option 2 is expected to be
much higher than Option 1 as the cross section is wider.

Additional work will be needed to update the cost estimates of the Herring Cove Road Functional Plan,
which primarily focused on active transportation, with the recommendations of the Rapid Transit Strategy.

Currently, there are funds in the proposed 21/22 Capital budget which address the continued work on the
functional plan and potential property acquisition. While the property acquisition account is for all IMP
related projects and not just Herring Cove Road, there would be funds available in the account below should
the opportunity to acquire a property arise.

The 4- year estimated financial implications are summarized as follows:

Fiscal Year 2021/22 2022/23 2023/24 2024/25
Capital — CT190005 $250,000 $200,000 $0 $200,000
Major Strategic Multi Modal Corridor: Herring

Cove Road

Capital — CT190009 $3,000,000 $1,000,000 $1,000,000 | $1,000,000

IMP Land Acquisition

RISK CONSIDERATION

Capital costs may increase due to unforeseen complications due to utility impacts, geotechnical conditions,
and related to retaining walls. Property acquisition costs have not been included in the financial implications
section of the report as they are unknown at this time.

COMMUNITY ENGAGEMENT

There were two phases of engagement for this project. Each included a key stakeholder meeting with
community groups and businesses along the corridor, a public open house, and online participation. The
purpose of the first phase of engagement was to receive input on the existing conditions and confirm that
the project objectives aligned with the community vision. There was a fairly high volume of participation
with a public open house that had over 100 attendees, and online participation with over 2,200 page visits
and 855 completed surveys. Key findings from the first phase of engagement were that while commuting
by car was the most popular, many residents were interested in walking, cycling, and taking transit if new
sidewalks, cycling and transit priority infrastructure was constructed.
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How do you commute along Herring Cove Road?
(frequently or occasionally)
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Figure 6:Public engagement survey results: How often do you use Herring Cove Road as a commuter (traveling to
work or school)?
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Figure 7: Public engagement results: To what extent would these infrastructure improvements increase the likelihood
that you would travel by the transportation options?

The purpose of the second phase of engagement was to present concept plans to the public and confirm
that the design options achieved the project objectives and receive input on anything that the project team
may have missed. Engagement was not as high as phase one but was still well attended with over 55 open
house attendees, 1,330 online page visits, and 130 completed surveys. The concept designs were generally
well received and supportive. The expectation was not that the public would choose one option over the
other, as it was expected that “Ultimate Design” option would be constructed eventually, but the “Interim
Design” option could be constructed in some or all sections for quicker implementation, but the public did
feel that the “Ultimate Design” option met the objectives best. One common comment received in the open
comment section of the online survey was that the “Ultimate Design” option should be implemented
immediately. The detailed reports for each phase of engagement can be found in Attachment “D”.

ENVIRONMENTAL IMPLICATIONS

The project supports investment in sustainable modes of transportation and is consistent with the Integrated
Mobility Plan’s objectives to reduce dependency on private vehicles and increase the number of trips made
by active transportation and transit. This project aligns with the HalifACT 2050 plan to decarbonize
transportation through expanding the active transportation and transit infrastructure. Expanding and
improving active transportation and transit networks improves the likelihood that residents will choose lower

carbon transportation methods, reducing congestion, improving air quality and improving the physical and
mental health of residents. The project will help reduce greenhouse gas emissions with the expected
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increase in residents transitioning from traveling by private vehicle to active transportation and transit.

ALTERNATIVES
The Transportation Standing Committee could recommend that Halifax Regional Council recommend either

or both of the recommendations not be approved or be modified. Changes to the recommendations may
require a supplementary staff report.

ATTACHMENTS

Attachment A:  Herring Cove Road Functional Plan Existing Conditions Report
https://www.shapeyourcityhalifax.ca/7786/widgets/29675/documents/52457
Attachment B: Herring Cove Road Functional Plan Final Report
https://www.shapeyourcityhalifax.ca/7786/widgets/29675/documents/52458
Attachment C: Herring Cove Road 60% Design Final Report
https://www.shapeyourcityhalifax.ca/7786/widgets/29675/documents/52459
Attachment D: Herring Cove Road Community Engagement
https://www.shapeyourcityhalifax.ca/7786/widgets/29675/documents/52460

A copy of this report can be obtained online at halifax.ca or by contacting the Office of the Municipal Clerk at
902.490.4210.

Report Prepared by: Harrison McGrath, P.Eng., Program Engineer, Strategic Transportation Planning, Planning
& Development, 902.329.1475
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987-A Wellington St West #201 Memorandum

Ottawa, ON, K1Y 1Y2
(613) 319-0336
www.altaplanning.com

Date:  March 12,2019

To: Harrison McGrath, Halifax Regional Municipality

From: Kate Whitfield, Alta Planning + Design

Cc Florence Allaire, Harbourside Transportation
Matt Pinder, Alta Planning + Design

Re: Herring Cove Road Functional Plan - Existing Conditions Report - FINAL

Introduction

Purpose of this Document

This technical memorandum includes an inventory of existing conditions along Herring Cove Road within the Herring
Cove Road Functional Plan study area. The document also includes a review of the physical and traffic operational
constraints. Existing conditions information is based on a review of existing and planned infrastructure data from the
Halifax Regional Municipality (HRM), plus transit ridership data, crash data and traffic volume counts.

This memorandum contains the following appendices:

e Appendix I: Harbourside Engineering Level of Service Report
e Appendix II: Existing Conditions Maps and Cross Sections

Project Background

Herring Cove Road is an arterial roadway that links the Spryfield and Purcells Cove areas (and points beyond) to the
Regional Centre via the Armdale Roundabout. It currently accommodates more than 15,000 vehicles per day, and is
served by three Halifax Transit routes. A key commuter route, Herring Cove Road is subject to heavy volumes and
congestion during weekday morning and afternoon peak periods. It also functions as Spryfield’s ‘main street’, with a

concentration of mixed-use development that includes residential, commercial, institutional, and recreational.

Despite its significance in the regional transportation network and importance to the local community, Herring Cove
Road lacks a consistent vision in terms of how it should look and function. It has an inconsistent cross section that
ranges from two to four lanes, and disconnected pedestrian and bicycle facilities that limit the potential for active
transportation uses. Peak period traffic congestion and the lack of transit priority measures forces buses to sit in

traffic, increasing delays and impacting service reliability.



Figure 1 - Herring Cove Road near Dentith Road (Source: Spryfield Community Association)

Project Purpose and Need

The objective of the project is to develop a functional plan for Herring Cove Road that will provide a corridor-wide
vision; a vision which directly informs how the transportation infrastructure is reinstated as part of routine capital
projects, as well as enable the strategic preservation (and acquisition) of right-of-way to facilitate future works. The
design will complement the objectives and principles of the Integrated Mobility Plan (IMP) focusing on Complete
Streets and putting pedestrians first. A vision for the corridor will enable HRM to more effectively justify any
necessary trade-offs that may be required. The need for this study is time-sensitive due to the urgent need for state of

good repair work on several sections.

General Site Description

Herring Cove Road is a busy corridor for transit and motorists, as well as a popular area for pedestrians and cyclists. It
is also a key point of entry onto the Halifax peninsula. The road functions as Spryfield’s ‘main street’, with a
concentration of mixed-use development that includes residential, commercial, institutional, and recreational. There

are a number of development applications in the area mostly near the outer limit of the study area.

There are issues with pinch points, bottlenecks and other constraints on traffic in the corridor. The roadway cross-
section is highly variable throughout the corridor (i.e., different number of travel lanes, sections with and without

sidewalks). There are property constraints in some sections.



Some sections have improved sidewalks recently built that include a boulevard with trees. For other sections of the
corridor, there is only a sidewalk on one side of the road, or no sidewalks. There are no existing cycling facilities on
Herring Cove Road. Maps with more detailed information on the existing conditions have been included in Appendix

II. The maps include cross-sections representing the existing configuration of the roadway.

Study Area

The study area includes Herring Cove Road between the Armdale Roundabout and the 500 Block, a distance of
approximately 5km. The study area corridor is broken down into eight different roadway segments for the analysis as
defined below. The segments are divided up based on the study intersections and other locations where there are
changes to the cross-section (lane drops, added lanes or changes to active transportation (AT) facilities). The segments
are as follows:

1. Armdale Roundabout to Purcells Cove Road: Three-lane cross-section with one lane inbound, one lane
outbound and one reversible lane. Concrete sidewalk on east side of the road, and substandard asphalt sidewalk
on west side of the road along this segment

2. Purcells Cove Road to Cowie Hill Road: Two-lane cross-section with one lane inbound and one lane outbound.
Substandard asphalt sidewalk on east side of the road and paved shoulder on west side of the road along
this segment

3. Cowie Hill Road to Highfield Street: Two-lane cross-section with one lane inbound and one lane outbound. A
concrete sidewalk on the east side of the road and a mix of concrete and substandard asphalt sidewalk on the west
side of the road along this segment

4. Highfield Street to Old Sambro Road: Three-lane cross-section with one lane inbound and two lanes outbound.
A concrete sidewalk on the west side of the road and intermittent sections of asphalt sidewalk on the east side of
the road along this segment

5. Old Sambro Road to Sussex Street: Four-lane cross-section with two lanes inbound and two lanes outbound. A
painted median with intermittent raised median islands and intermittent left turn lanes are provided. Concrete
sidewalks on both sides of the road along this segment

6. Sussex Street to Greystone Drive: Four-lane cross-section with two lanes inbound and two lanes outbound. A
painted median with intermittent left turn lanes is provided. Concrete sidewalks on both sides of the road along
this segment

7. Greystone Drive to Lynnett Road (500 block): Three-lane cross section with two lanes inbound and one lane
outbound. A concrete sidewalk on the east side of the road along this segment

8. Past Lynnett Road (500 block): Two-lane cross-section with one lane inbound and one lane outbound. No
sidewalks along this segment, only paved shoulders



Policy Framework

Integrated Mobility Plan (2017)

This project fits within the bigger picture of the Integrated Mobility Plan (IMP) which was adopted in 2017. The IMP
includes the identification of ‘Strategic Corridors.” Herring Cove Road is one such corridor, considered key to regional

traffic flow, transit, goods movement and active transportation.

As a ‘Strategic Corridor’, a plan is required to guide the development of Herring Cove Road over time. The plan is
required to assess the feasibility of reconfiguring the corridor to include improved transit and active transportation
facilities, as well as consider the potential for enhancement from a ‘Complete Streets’ perspective. Complete Streets is
a holistic, flexible and context-sensitive approach to street design and maintenance. It aims to improve the comfort
and safety of all users of transportation modes, including pedestrians, bicyclists and transit users. The Complete
Streets approach also recognizes that, in addition to moving people and goods, streets can be destinations and
important public spaces. Direction to design complete streets was also a transportation objective of the Regional

Municipal Planning Strategy (2014).

Though the IMP does recommend strategic ‘bottleneck’ improvements to the roadway network where possible, it also
discourages further investment in additional roadway infrastructure in favor of encouraging non-auto modes.

In addition to its status as a ‘Strategic Corridor’, Herring Cove Road is identified in the IMP as a proposed ‘Transit
Priority Corridor’, where increased transit priority measures are desired. The IMP also specifically identifies addition
of sidewalk upgrades (in the vicinity of the 500 block) as a key short-term action.

Regional Municipal Planning Strategy (Regional Plan) (2014)

The Regional Plan provides a vision and principles to guide the land use and design, transportation, open space and
cultural heritage of the many communities and areas that are a part of the HRM. The strategy designates Spryfield as
an “Urban District Growth Centre”. The following table from the plan (p.46) outlines the vision for the designation.



Figure 2 - Future Characteristics of Urban District Growth Centres, from Halifax Regional Municipal Planning Strategy p.46

Municipal Design Guidelines

The municipality’s Municipal Design Guidelines provide design guidance for municipal streets. Much of the content is
based on the Transportation Association of Canada (TAC) Geometric Design Guide for Canadian Roads — a national
guideline commonly adopted by municipal and provincial jurisdictions across Canada. Though periodic updates are
made to the Municipal Design Guidelines, many of the current street design standards are outdated.

The Municipal Design Guidelines (also known as the Red Book) are currently being updated by HRM to include guidelines
for road retrofitting and transportation design for the municipality’s urban areas and to enable street designs that
accommodate people of all ages and abilities including those with physical, visual, auditory and mental disabilities.

Active Transportation Priorities Plan (2014)

This plan includes policies and strategies to encourage walking and cycling and create safe and comfortable
connections from where people live to where they work, shop, study, access services and catch transit.

Goal #1 of the Active Transportation Priorities Plan is to establish a connected pedestrian network. The plan acknowledges
the incomplete state of sidewalk networks throughout Spryfield.

According to Recommendation #21 of the Active Transportation Priorities Plan, where a bike route is desired and

pedestrian facilities are also needed, consideration should be given to building an AT Greenway beside the road to



serve both modes. AT Greenways are 3-4m wide paved or crusher dust trails that form part of a network intended for
walking, cycling, and other active modes.

Herring Cove Road is identified in this plan as being desired as a route for a bikeway (type to be determined). The plan
also recommends that bikeway implementation should focus on infrastructure that meets the needs of new cyclists,
and that any candidate bicycle routes should consider protected bicycle lanes.

Moving Forward Together Plan (2016)

This plan directs improvements to transit service to better meet the needs of residents today and into the future. It
prioritizes service to areas with high ridership or high ridership potential and reduces inefficient, low ridership

services. It describes a future network that is easier to understand and navigate for current and potential transit users.

Herring Cove Road Community Development & Streetscape Planning Project
(2005)

In 2005, the Herring Cove Road Community Development & Streetscape Planning Project was completed. This
project attempted to establish a vision for Herring Cove Road and the abutting community, considering various

transportation infrastructure and urban design improvements.

Inspired by the 2005 Ekistics plan, a ‘road diet’ was considered on the 1km section of Herring Cove Road between Old
Sambro Road and Dentith Road in 2010. The project, which reached the detailed design stage, included reduction from
four lanes to three lanes, and addition of bike lanes and streetscaping features. Ultimately, Regional Council decided to

reject most elements of the design in favor of reinstatement of the status quo.



Roadway Character

General

Herring Cove Road is classified as an Arterial road and currently accommodates more than 15,000 vehicles per day.
Sections of the road are subject to heavy volumes and congestion during weekday mornings and afternoon peak
periods (for example, near the Armdale Roundabout). The posted speed limit is 50 km/h. The design speed is also
50km/h.

Existing conditions maps (Appendix IT) were developed to illustrate and communicate the existing conditions along
the eight segments of the corridor. Each segment has its own map, as well as an illustration of a typical cross-section of
the roadway for that segment. The maps show pedestrian facilities, including existing concrete sidewalks and
substandard asphalt sidewalks, as well as where no sidewalks currently exist. Signalized intersections, crosswalks
with pedestrian activated beacons, and marked crosswalks are identified with callout boxes. Callout boxes are also
used to identify other features, such as the reversible lane, bus stops, bus lay-bys, and destinations along the corridor.
Each segment includes a representative cross-section illustration to visualize the existing conditions of the right-of
way.

Figure 3 - Pedestrian Crosswalk at Sussex Street



Pedestrians

The sidewalks along Herring Cove Road are inconsistent and incomplete. Some sections have a concrete sidewalk on
both sides of the road, while other sections have a sidewalk on only one side. In some sections there are no sidewalks
at all, or substandard asphalt sidewalks with little separation from the roadway. Sections largely containing no
concrete sidewalks include:

e  Purcells Cove Road to Cowie Hill Road, 800-metres
e Lynnett Road to 500 Block, 600-metres

As part of the construction work on the 500 block segment, a section of concrete sidewalks are planned to be added in
2019. The extent of this work is represented on the maps in Appendix II.

Pedestrian crossings are provided along the corridor at signalized intersections, pedestrian-activated beacon
crosswalks, and marked crosswalks. Crossing guards are present at some crossings near schools during school hours.
In general, pedestrian crossings are spaced at intervals of 150-350m, though the spacing between crossings in some
sections exceeds 500m:

e Lawnwood Avenue to Cowie Hill Road: 525-metre gap
e  Glenora Avenue to Mont Street: 585-metre gap

e Sussex Street to Drysdale Road: 615-metre gap

e  Sylvia Avenue to 500 Block: 685-metre gap

Figure 4 - Pedestrian crossing Herring Cove Road at Dentith Road



Figure 5 - Pedestrian Crosswalk at the 500 Block

Cycling
There are no existing cycling facilities in the corridor, and cyclists are expected to share the road with vehicles.

There are no consistent parallel cycling routes to the corridor. Existing bike lanes on Purcells Cove connect to Herring
Cove Road.

Figure 6 - Cyclist climbing Herring Cove Road hill on the sidewalk near the Armdale Roundabout

Transit

Herring Cove Road is serviced by three Halifax Transit routes, including two all-day routes (Route 9, comprised of
routes 9A and 9B, and Route 14) and one urban express route (Route 32). During peak periods, the combination of
these routes results in as many as 13 buses per hour using the corridor in each direction. Route 9 Herring Cove is
identified in the Moving Forward Together Plan as a Corridor Route, which provides all day, frequent service along the
Herring Cove Road corridor, providing a direct connection to downtown Halifax via Mumford Terminal and Quinpool
Road.



Of the 39 Halifax Transit bus stops within the study area, 18 include a lay-by, and four lay-bys are used as time-points.

Thirty-three of the bus stops are listed as accessible, and most of the non-accessible stops are in the 500 Block area.

Sidewalk access to transit stops varies along the corridor. Twelve of 39 transit stops are not currently connected by

concrete sidewalk.

Transit stops are spaced frequently along the corridor, and roughly half of stops include a lay-by area, including four
lay-bys currently used as time-points. Most bus stops along the study area are designated as accessible currently,
though six are not. Many of the existing bus stops do not have a connecting concrete sidewalk. There are currently no
transit priority measures (improvements that allow buses to bypass traffic), although Halifax Transit has begun

implementing these measures elsewhere in HRM.

According to the Q1 2018/19 Halifax Transit Quarterly Report, published on November 1, 2018, Route 9 (the
combination of routes 9A and 9B) carried an average of 5,882 boardings per weekday in Q1 2018/19, ranking it second
in boardings for all Halifax Transit routes on weekdays. Route 14 carried 2,327 average boardings per weekday in Q1
2018/19, and Route 34 carried 451.

Transit delay data for routes 19 and 20 (now 9A and 9B) was provided by HRM. The data shows that delays on these
routes typically occur in the AM peak period between Winchester Avenue and the Armdale Roundabout. This
segment of delays is consistent with the vehicle traffic congestion patterns on Herring Cove Road. In the PM peak

period, no notable delays occur for these routes along Herring Cove Road.

Figure 7 - Halifax Transit bus stop near Dentith Road

Motor Vehicles

The roadway has variable cross-sections, ranging from two lanes to four. There are left-turns lanes at some
intersections and for access to plazas, and at some points, a painted median serves as a continuous two-way left-turn
lane. Right-turn channels are present at four intersections: Purcells Cove Road, Cowie Hill Road, Dentith Road, and
Sussex Street. Right-turn channels improve vehicle movement at intersections, but reduce the pedestrian level of

service of intersections.

Motor vehicle lane widths vary from as narrow as ~3.2m to as wide as ~5.5m. There are four signalized intersections
along the corridor, and a significant number of uncontrolled intersections. Driveway access points are frequent along

most of the corridor.



Figure 8 - Existing reversible lane configuration near the Armdale Roundabout

Trucks

Herring Cove Road is designated as a truck route but carries a low percentage of truck traffic (less than one percent of

all traffic). Trucks complete commercial deliveries for the area but there is no major through traffic.



Land Use Character

The land uses adjacent to Herring Cove Road vary, from single detached houses with driveways and small commercial
lots, to mid-rise apartment buildings, and big-box style retail. The setbacks of buildings from the road varies
throughout the corridor. The majority of buildings that front onto the road have an access/driveway onto the road.

There are many different key origins and destinations along the corridor. They include:

e Captain William Spry Community Centre
e Central Spryfield School

e  Chebucto Connections

e Chocolate Lake Park and Beach

e Chocolate Lake Recreation Centre
e Churches and Places of Worship

e Daycare Centres

e Elizabeth Sutherland School

e ].L Ilsley High School

e McIntosh Run Community Trail

e Sobeys

e  Spryfield Medical Centre

e Spryfield Shopping Mall

e Various businesses

Development Potential

There are proposals and active development projects along the corridor. Development has been particularly focused
around the area south of Sussex Street, on side streets off of Herring Cove Road.

The development trend along the road will likely continue, given the Spryfield’s designation in the Regional Municipal
Planning Strategy as an Urban District Growth Centre. This designation encourages infill and redevelopment of

parking lots, and a mix of low, medium, and high density residential, commercial, institutional, and recreational uses.

The location and frequency of driveways along Herring Cove Road has been identified as a challenge for transit
reliability and access. The redevelopment of parcels along the road could present an opportunity to limit and relocate
driveways and access to address these challenges.

The existing conditions maps (Appendix II) include callout boxes with the number of new units for planned
developments along the corridor.



Roadway Level of Service

Multimodal Transportation Demand Projections

Demand projections were developed for the corridor for a study horizon of 15 years.

Historical traffic volume data along Herring Cove Road have shown no long-term traffic growth along the corridor.
However, there are a number of residential developments along the corridor that have been either approved or are
currently in the planning approval process and it is assumed that these developments will be completed by the 15-year
planning horizon. The study assumes that any future growth along the Herring Cove Road corridor will be
attributable to these developments.

Future traffic volumes forecasts for the developments were quantified using trip generation rates from the 10th edition
of the Trip Generation Manual published by the Institute of Transportation Engineers (ITE). The vehicle trip estimates were
adjusted to reflect trips made using non-auto transportation modes including transit and active transportation
(walking and cycling).

For the Herring Cove Road corridor, which is considered as an inner suburban area, the Integrated Mobility Plan set the
target that by 2031, at least 26 percent of trips will be made using non-auto modes. The non-auto mode targets are that:

o  Atleast 20 percent of trips will be made by transit

e Atleast 6 percent of trips will be made by active transportation

The full analysis is located in Appendix 1.

Vehicle Level of Service (LOS) Analysis

Synchro Studio (Version 10) software was used to complete the intersection performance analysis for vehicle
movements. The study intersections were evaluated with the existing and projected AM and PM peak hour traffic

volumes. Performance for each intersection is summarized in Figure 9.



Figure 9 - Traffic analysis summary

Existing Conditions (2018)

The existing conditions scenario provides an assessment of current operations based on current traffic volumes and
existing lane configurations. It should be noted that the AM peak hour operations at the Armdale Roundabout results
in significant queues on the Herring Cove Road approach. The queues can extend from the roundabout to as far as the
Cowie Hill Road intersection. Since the queues from the Armdale Roundabout are not factored into the Synchro
analysis, the Synchro results for the intersections of Herring Cove Road and Purcells Cove Road, and Herring Cove
Road and Osborne Street were supplemented by field observations.



Under existing conditions, the analysis finds that all of the intersections are operating at an acceptable performance
during AM and PM peak hours, with the following exceptions:

e Herring Cove Road and Purcells Cove Road: Unacceptable performance (LOS F) during the AM peak
hour due to queue spillbacks from the Armdale Roundabout

e Herring Cove Road and Osborne Street: Unacceptable performance (LOS F) during the AM peak hour
due to queue spillbacks from the Armdale Roundabout

A traffic signal warrant analysis was completed for the five unsignalized study intersections along Herring Cove Road
using existing traffic volumes. Though the analysis finds that traffic signals are warranted at Purcells Cove Road and
Osborne Street under existing conditions, traffic signals should not be considered for these intersections due to the
negative impact of spillbacks into the roundabout.

The traffic signal warrant report and worksheets can be found in Appendix I.

Future Conditions (2033)

The future conditions scenario provides an assessment of future operations based on the development projections with
no modifications to the study intersections other than the optimization of signal timings at signalized intersections.
Similar to the existing conditions scenario, the Synchro results for the intersections of Herring Cove Road and Purcells
Cove Road and Herring Cove Road and Osborne Street were modified to reflect the queues from the Armdale
Roundabout.

Under future conditions, the analysis finds that all of the intersections are operating at an acceptable performance
during AM and PM peak hours, with the following exceptions:

e Herring Cove Road and Purcells Cove Road: Unacceptable performance (LOS F) during the AM peak
hour due to queue spillbacks from the Armdale Roundabout

e Herring Cove Road and Osborne Street: Unacceptable performance (LOS F) during the AM peak hour
due to queue spillbacks from the Armdale Roundabout, and unacceptable performance (LOS F) during
the PM peak hour due to eastbound movements (Osborne Street) operating over capacity

e Herring Cove Road and Glenora Avenue: Unacceptable performance (LOS F) during the PM peak hour,
due to westbound movements (Glenora Avenue) operating over capacity

e Herring Cove Road and Dentith Road: Unacceptable performance (LOS F) during the PM peak hour,
due to eastbound right movement (Dentith Road), northbound left movement (Herring Cove Road), and
southbound movements (Herring Cove Road) operating over capacity. The 95t-percentile queues for the
northbound left movement (Herring Cove Road) will significantly exceed the storage capacity of the left
turn lane during both the AM and PM peak hour and northbound queues will extend into the
intersections of Herring Cove Road & Sussex Street

e Herring Cove Road and Sussex Street: Unacceptable performance (LOS F) during the PM peak hour
due to eastbound left movements (Sussex Street) operating over capacity

e Herring Cove Road and Drysdale Road: Unacceptable performance (LOS F) during the AM and PM

peak hours due to westbound movements (Drysdale Road) operating over capacity

A traffic signal warrant analysis was completed using future traffic volumes for the three unsignalized study

intersections which did not warrant traffic signals under existing conditions. The signals warrant analysis indicates



that traffic signals under future conditions, traffic signals will be warranted at the intersections of Sussex Street and
Drysdale Road. Due to the proximity of the Sussex Street intersection to the traffic signal at the Dentith Road
intersection, traffic signals should not be considered for the intersection of Sussex Street. Traffic signals will be
warranted in the future at the intersection of Drysdale Road. Based on the future status quo LOS results, traffic signals
are recommended at the intersection to improve future operations. The traffic signal warrant report and worksheets

can be found in Appendix I.

The full LOS analysis is located in Appendix L.

Multi-Modal Level of Service (MMLOS) Analysis

A multi-modal level of service (MMLOS) analysis was completed for the corridor to better understand existing and
future status quo conditions for all modes along Herring Cove Road. The level of service was evaluated for the

following modes:

e Pedestrian (PLOS)
e Bicycle (BLOS)

e Transit (TLOS)

e Truck (TKLOS)

e Auto (LOS)

As HRM’s MMLOS Guidelines were not yet fully developed at the time of this study, the methodology for the analysis
is based on the City of Ottawa’s MMLOS Guidelines (September 2015). The methodology includes the evaluation of level
of service for roadway segments and signalized intersections, with the exception of the auto mode for which level of
service is only evaluated at signalized intersections. The methodology and assumptions for the analysis is detailed in
Appendix I.

The existing conditions analysis finds that level of service for pedestrians, bicycles, transit, and trucks currently
performs in the “Satisfactory” (LOS D) to “Unacceptable” (LOS F) range, while auto level of service generally ranges
from “Very Good” (LOS B) to “Good” (LOS C).

Under future status quo conditions, the MMLOS results for segments will remain the same as under existing
conditions. Increases in traffic volumes and the optimization of signal timings at signalized intersection will affect
PLOS, TLOS and LOS. BLOS and TKLOS will remain the same as under existing conditions.

PLOS will deteriorate at Herring Cove Road and Cowie Hill Road due to the longer cycle length and improve at Old
Sambro Road due to the shorter cycle length. PLOS will remain the same at Williams Lake Road and Dentith Road.
TLOS and LOS will deteriorate at all four signalized intersections along the corridor.

The full results of the analysis are located in Appendix 1.



Collisions

Motor Vehicle Collisions
Collision data was provided by HRM for the period of 2012 to 2014. A total of 327 collisions were reported along
Herring Cove Road over the three-year period, including 250 property damage only (PDO) collisions, 73 non-fatal

injury collisions, two fatal collisions and two listed as other.

The incident reports provide some information regarding collision configuration and vehicle maneuver however

insufficient information is provided to develop intersection collision diagrams.
The top three intersections for reported collisions were:

e Herring Cove Road and Dentith Road (19 collisions): The most common collision configuration
reported was completing a left turn across opposing traffic

e Herring Cove Road and Purcells Cove Road (18 collisions): The most common collision configuration
reported was rear end collisions

e Herring Cove Road and Old Sambro Road (15 collisions): The most common collision configuration

reported was rear end collisions

The full analysis of motor vehicle-pedestrian collisions is in Appendix I.

Motor Vehicle-Pedestrian Collisions

Motor vehicle-pedestrian collision data from 2013 to 2018 was provided by HRM and is summarized by pedestrian
injury severity. A total of 36 collisions were reported along Herring Cove Road over the six-year period, including 6
collisions with no pedestrian injury, 20 with minor pedestrian injury, 7 with moderate pedestrian injury, 2 with major

pedestrian injury and one with a pedestrian fatality.

The specific location of the motor vehicle-pedestrian collision was provided for all 16 collisions. The three locations

with the highest number of collisions reported were:

e Herring Cove Road and Dentith Road (5 collisions)
e Herring Cove Road and Cowie Hill Road (4 collisions)
e Herring Cove Road and Williams Lake Road (3 collisions), including the fatal collision

The full analysis of motor vehicle-pedestrian collisions is located in Appendix I.



Other Constraints

Topography

Topography is a significant constraint along the corridor, specifically in Segments 1 and 2, from the Armdale
Roundabout to Cowie Hill Road. Along these segments, there is steep topography adjacent to either side of the
roadway, making any widening technically challenging and potentially costly. The slope and winding character of the

road could limit sightlines in some areas.

Utilities

Details on utilities along Herring Cove Road were received via emails from NS Power, Eastlink, and Bell Alliant. There
are above-ground utility poles on both sides of Herring Cove Road carrying double-circuit power lines (identified by
NS Power and Eastlink), as well as a major international fibre optic line buried underneath the road (identified by Bell
Alliant). Both of these services have been identified as being highly-complex to relocate.

Right-of-Way

The right-of-way varies significantly along the length of the corridor. Many parcels of land were purchased by HRM
over the past several decades for a planned widening and realignment of the roadway, which was only partially
implemented. Along parts of the roadway with a four-lane cross section (Segments 5 and 6), the sidewalk abuts edge
of the right-of-way.

There are several instances where private businesses have off-street parking located in the public right-of-way,

including at Purcells Cove Road and Osborne Street.
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219 Waverley Rd, Suite 200
Dartmouth, NS, Canada B2X 2C3
T: 902.405.4696 | F: 902.405.4693
www.harboursideengineering.ca

11 March 2019 Project: 182072

Alta Planning + Design
987-A Wellington Street West, Suite 201
Ottawa, ON, Canada K1Y 1Y2

Attention: Kate Whitfield, P.Eng., MCIP, RPP
T:613.319.0335
E: katewhitfield@altaplanning.com

Re: Herring Cove Road Functional Plan - Existing Conditions Report

Ms. Whitfield,

Harbourside Transportation Consultants has completed the intersection performance analysis and the
multi-modal level of service analysis to support the existing conditions report for the Herring Cove Road
Functional Plan. The methodology and results of the analyses are documented in the following sections.

Existing Traffic Volumes: Turning movement counts for the morning (AM) peak hours (7:00am to 9:00am)
and afternoon (PM) peak hours (4:00pm to 6:00pm) were provided by HRM. The counts used in the
analysis are summarized in Table 1. The turning movement counts were adjusted using the HRM’s average
annual weekday traffic (AAWT) conversion factors to account for day of week and month of data collection.
The counts were then factored using a background growth rate of 1.0 percent per year and balanced to
obtain estimated 2018 traffic volumes. The existing traffic design volumes can be found in Appendix A.

Table 1: Summary of Traffic Count Data

Intersection Date of Data Collection

Herring Cove Road & Purcells Cove Road Thursday, November 28, 2013 (AM)
Monday, October 21, 2013 (PM)

Herring Cove Road & Osborne Street Tuesday, July 12, 2016 (AM)
Monday, July 11, 2016 (PM)

Herring Cove Road & Cowie Hill Road Tuesday, October 23, 2018

Herring Cove Road & Glenora Avenue Tuesday, May 24, 2016

Herring Cove Road & Old Sambro Road Thursday, October 19, 2017

Herring Cove Road & Williams Lake Road/Bradford Street | Thursday, December 13, 2018

Herring Cove Road & Dentith Road Tuesday, January 22, 2019

Herring Cove Road & Sussex Street Thursday, May 4, 2017

Herring Cove Road & Drysdale Road Monday, June 20, 2016
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Transportation Demand Projections: Historical traffic volume data along Herring Cove Road has shown
no long-term traffic growth along the corridor. However, there are a number of residential developments
along the corridor that have been either approved or are currently in the planning approval process. The
proposed developments are summarized in Table 2. It was assumed that these developments will be
completed by the 15-year planning horizon. The study assumes that any future growth along the Herring
Cove Road corridor will be attributable to these developments.

Future traffic volumes forecasts for the developments were quantified using trip generation rates from
the 10 edition of the Trip Generation Manual published by the Institute of Transportation Engineers (ITE).
The vehicle trip estimates were adjusted to reflect trips made using non-auto transportation modes such
as transit and active transportation (walking and bicycling). For the Herring Cove Road corridor, which is
considered as an inner suburban area, the Integrated Mobility Plan set the target that by 2031, at least 26
percent of trips will be made using non-auto modes. The non-auto mode targets are that at least 20
percent of trips will be made by transit and at least 6 percent of trips will be made by active transportation.

Table 2: Summary of Projected Development

. L. AM Traffic | PM Traffic
Development Location Description
Volumes Volumes
Herring Cove Road & 82 multifamily mid-rise units
383 Herring Cove Road 36 vph 60 vph
Sussex Street 5,790 ft? commercial
45 single-family units
Drysdale Road Drysdale Road 52 vph 67 vph
50 multifamily mid-rise units
Governor’s Brook 128 single-family units
Drysdale Road 112 vph 148 vph
(Phase 2-6) 36 multifamily low-rise units
Governor’s Brook 419 single-family units
Drysdale Road 329 vph 437 vph
(Phase 7-12) 48 multifamily mid-rise units
Hilden Avenue South of Drysdale Road | 28 single-family units 21 vph 28 vph
6 single-family units
Lynnett Road South of Drysdale Road | 23 multifamily low-rise units 34 vph 41 vph
50 multifamily mid-rise units
Green Acres South of Drysdale Road | 1,060 single-family units 785 vph | 1,050 vph
Maclntosh Run South of Drysdale Road | 350 single-family units 259 vph 347 vph
Chambers Hill South of Drysdale Road | 52 single-family units 39 vph 52 vph
Briarwood South of Drysdale Road | 275 single-family units 204 vph 273 vph
Holly Drive South of Drysdale Road | 17 single-family units 13 vph 17 vph
2,669 residential units
Total Development Projections 1,884 vph | 2,520 vph
5,790 ft> commercial
Non-Auto Mode Share Target (26 percent) -490 vph -655 vph
Total Trip Generation Estimate 1,394 vph | 1,865 vph
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The trips associated with the projected developments were distributed to Herring Cove Road using a
modified version of the trip distribution used in the Green Acres traffic study. The trip distribution from
the Green Acres traffic study shown in Table 4 was developed for a smaller study area that did not include
any intersections north of Dentith Road.

Table 3: Green Acres Traffic Study Trip Distribution

Direction Gateway Distribution
North Herring Cove Road 60%
South Herring Cove Road 10%
West Dentith Road 25%
Sussex Street 5%

The distribution was modified by splitting the northbound distribution to account for the additional
gateways north of Dentith Road. The trip distribution used in the analysis is shown in Table 4. The same
distribution was used for the trips during both peak hours. The future traffic design volumes can be found

in Appendix A.
Table 4: Modified Trip Distribution
Direction Gateway Distribution
North Herring Cove Road 45%
South Herring Cove Road 10%
East Williams Lake Road 5%
Old Sambro Road 10%
West Dentith Road 25%
Sussex Street 5%

Intersection Performance Analysis: The performance of an intersection can be evaluated using a number
of measures of effectiveness (MOEs), including level of service (LOS), delay, volume-to-capacity ratio (v/c)
and vehicle queuing are the primary measures of effectiveness used in traffic analyses.

Level of service is a qualitative measure used to describe the level of performance of an intersection in
terms of traffic movement. Level of service for intersections is defined in terms of delay, which is a
measure of driver discomfort, frustration and increased travel time. The quality of traffic movement is
divided into six levels ranging from A to F, where level of service A represents the best quality of traffic
where the driver has the freedom to drive with free flow speed and level of service F represents the worst
quality of traffic where the level of congestion is considered unacceptable to most drivers. The level of
service criteria for intersections (Table 5) are stated in terms of average control delay per vehicle.

The volume-to-capacity (v/c) ratio is a measure of how the peak hour traffic volume on an approach to an
intersection compares to the theoretical maximum volume that could be accommodated on that
intersection approach. As the v/c ratio approaches 1.0, the movement has reduced ability to
accommodate any additional volume of traffic.
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Table 5: Level of Service Criteria for Intersections

Level of L. Signalized Intersection | Unsignalized Intersection
. Description
Service Control Delay Control Delay
No congestion; most vehicles do not stop.
A g P <10 sec/veh <10 sec/veh
(Excellent)
Very light congestion; some vehicles stop.
B vig & P 10-20 sec/veh 10-15 sec/veh
(Very Good)
C Light congestion; most vehicles stop. (Good) 20-35 sec/veh 15-25 sec/veh

Noticeable congestion; vehicles must
sometimes wait through more than one red
D ) ] 35-55 sec/veh 25-35 sec/veh
light. No long-standing queues are formed.

(Satisfactory)

Congestion; vehicles must sometimes wait
E through more than one red light. Long- 55-80 sec/veh 35-50 sec/veh

standing queues are formed. (Unsatisfactory)
Severe congestion; demand exceeds the
. . . > 80 sec/veh > 50 sec/veh
capacity of the intersection. (Unacceptable)

The 95™ percentile queue (95th% queue) is the estimated length in metres of a queue of vehicles stopped

on an intersection approach which is only exceeded five percent of the time. Since a stopped vehicle
occupies approximately seven metres of queue length, a 95th% queue of 14 metres indicates that less
than five times of out 100 the queue may exceed two vehicles on the approach. The 95th% queue is
typically used to determine if sufficient vehicle storage is available to maintain efficient traffic flow.

Synchro Studio (Version 10) software was used to complete the intersection performance analysis. The
study intersections were evaluated with the existing and projected AM and PM peak hour traffic volumes.
The detailed Synchro reports for the analysis are included in Appendix B.

Existing Conditions (2018): The existing conditions scenario provides an assessment of current operations
based on current traffic volumes and existing lane configurations. It should be noted that the AM peak
hour operations at the Armdale roundabout results in significant queues on the Herring Cove Road
approach. The queues can extend from the roundabout to as far as the Cowie Hill Road intersection. Since
the queues from the Armdale roundabout are not factored into the Synchro analysis, the Synchro results
for the intersections of Herring Cove Road/Purcells Cove Road and Herring Cove Road/Osborne Street
were supplemented by field observations.

The results for the intersection performance analysis for existing conditions are summarized in Table 6.
The operations at each study intersection under existing conditions are discussed below:

e Herring Cove Road & Purcells Cove Road: The overall performance of the unsignalized
intersection is unacceptable (LOS F) during the AM peak hour due to queue spillbacks from the
Armdale roundabout. The northbound movements (Herring Cove Road) and the westbound right
movement (Purcells Cove Road) operate at LOS F. Based on observations in the field, the
northbound queues at the intersection extend to the intersection of Herring Cove Road & Osborne
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Street (approximately 280 metres). Significant queues are also observed on the westbound
approach (Purcells Cove Road). The overall performance of the unsignalized intersection is
acceptable during the PM peak hour.

e Herring Cove Road & Osborne Street: The overall performance of the unsignalized intersection is
unacceptable (LOS F) during the AM peak hour due to queue spillbacks from the Armdale
roundabout. The northbound movements (Herring Cove Road) and the eastbound movements
(Osborne Street) operate at LOS F. Based on observations in the field, the northbound queues at
the intersection extend up near the intersection of Herring Cove Road & Cowie Hill Road
(approximately 480 metres). Significant queues are also observed on the eastbound approach
(Osborne Street). During the PM peak hour, the eastbound movements (Osborne Street) operate
at LOS F and are over capacity. The overall performance of the unsignalized intersection is
acceptable during the PM peak hour.

e Herring Cove Road & Cowie Hill Road: The overall performance of the signalized intersection is
acceptable during both peak hours.

e Herring Cove Road & Glenora Avenue: The overall performance of the unsignalized intersection
is acceptable during the AM peak hour. During the PM peak hour, the westbound movements
(Glenora Avenue) operate at LOS E. The overall performance of the unsignalized intersection is
acceptable during the PM peak hour.

e Herring Cove Road & Old Sambro Road: The overall performance of the signalized intersection is
acceptable during both peak hours.

e Herring Cove Road & Williams Lake Road: The overall performance of the signalized intersection
is acceptable during both peak hours.

e Herring Cove Road & Dentith Road: The overall performance of the signalized intersection is
acceptable during both peak hours. However, the 95th% queues for the northbound left
movement (Herring Cove Road) exceed the storage capacity of the left turn lane during both peak
hours.

e Herring Cove Road & Sussex Street: The overall performance of the unsignalized intersection is
acceptable during the AM peak hour. During the PM peak hour, the eastbound left movement
(Sussex Street) operates at LOS F. The overall performance of the unsignalized intersection is
acceptable during the PM peak hour.

e Herring Cove Road & Drysdale Road: The overall performance of the unsignalized intersection is
acceptable during both peak hours.
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Table 6: Intersection Performance Analysis — Existing Conditions

Existing Conditions (2018) Weekday AM Peak Hour Weekday PM Peak Hour
o
Intersection Delay | APP LOS e 95th% Delay | APP L0s o 95th%
(s/veh)| LOS Queue (m) [(s/veh)| LOS Queue (m)
Herring Cove Road & Purcells Cove Road - 5.0 A
Purcells Cove Road WB Right* - - - 213 C C 0.55 25.1
NB Through* - - - 0.0 A A - -
- ) R a ) R
Herring Cove Road NB Right 0.0 A
SB Left 113 A B 0.22 6.1 144 A B 0.60 31.2
SB Through 0.0 A - - 0.0 A - -
Herring Cove Road & Osborne Street - 11.2 B
*
Osborne Street E8 L‘T:ft - - - 185.7 54.0
EB Right*
NB Left* - - - 11.9 A B 0.06 1.5
Herring Cove Road NB Through 0.0 A
SB Through 0.0 - - 0.0 A A - -
SB Right 0.0 - - 0.0 A - -
Herring Cove Road & Cowie Hill Road 8.7 13.2 B
Cowie Hill Road E8 L(_Eft 135 B B 0.31 18.1 283 C C 0.57 48.6
EB Right
NB Left 6.7 A A 0.03 3.9 110 A B 0.32 13.3
. NB Through 9.2 A 0.47 68.3 8.0 A 0.40 50.3
Herring Cove Road
SB Through 7.4 A A 0.28 36.5 14.0 B B 0.73 125.7
SB Right 2.5 A 0.07 4.7 2.2 A 0.11 6.1
Herring Cove Road & Glenora Avenue 3.1 A 34 A
Glenora Avenue we Left 203 C C 0.37 129 395 E E 0.53 213
WB Right
NB Through 0.0 A A - - 0.0 A A - -
Herring Cove Road NB Right 0.0 A . - 0.0 A = -
SB Left 8.6 A A 0.05 15 8.6 A A 0.08 23
SB Through 0.0 A - - 0.0 A - -
Herring Cove Road & Old Sambro Road 12.2 B 14.5 B
0Old Sambro Road EB L(?ft 22.6 B C 0.43 295 28.9 B C 0.51 42.0
EB Right 6.7 A 0.40 133 7.4 A 0.54 18.4
NB Left 7.4 A A 0.43 21.2 109 A B 0.58 28.2
. NB Through 73 A 0.31 28.5 8.1 A 0.39 45.8
Herring Cove Road SBTh h
roug 167 B B 052 335 186 B B 065 64.1
SB Right
Herring Cove Road & Williams Lake Road/Bradford Street 12.3 B 14.3 B
EB Left 14.7 B 0.01 1.8 236 C 0.13 13.1
Bradford Street A B
EB Through 7.7 A 008 5.4 8.5 A 037 185
EB Right
WB Left
Williams Lake Road WB Through 19.1 B B 0.47 28.9 305 C C 0.55 43.8
WB Right
NB Left 7.9 A 0.10 9.0 8.1 A 0.25 14.0
A A
N8 Through 856 A | 038 375 82 A | 037 420
. NB Right
Herring Cove Road
SB Left 17.4 B 0.12 10.0 17.6 B 0.25 18.4
B B
SB Through 155 B 036 409 175 B 057 772
SB Right
Herring Cove Road & Dentith Road 11.9 B 204 C
Dentith Road EB Lt?ft 39.8 D 0.55 493 43.4 c D 0.67 67.0
EB Right 8.4 A 0.48 18.0 21.6 C 0.81 60.4
NB Left 8.2 A A oso [NNSSENN 214 c 074
. NB Through 5.8 A 0.19 21.6 7.0 A 0.18 26.6
Herring Cove Road <87Th h
nroug 115 B B 0.29 342 195 B B 0.60 102.1
SB Right
Herring Cove Road & Sussex Street 11 A 5.0 A
EB Left 254 D 0.18 4.6 161.8 0.82 28.9
Sussex Street N
EB Right 10.8 B 0.06 15 17.9 C 0.16 4.6
NB Left 9.0 A A 0.03 0.8 13.4 A B 0.11 3.0
Herring Cove Road NB Through 00 A = - 0.0 A - =
SB Through 0.0 A A - - 0.0 A A - -
SB Right 0.0 A - - 0.0 A - -
Herring Cove Road & Drysdale Road 1.8 A 2.7 A
Drysdale Road we L?ft 13.7 B B 0.22 6.1 18.7 C C 0.34 11.4
WB Right
NB Through 0.0 A A - - 0.0 A A - -
Herring Cove Road NB Right 0.0 A = - 0.0 A = -
SB Left 9.0 A A 0.07 15 9.4 A A 0.20 6.1
SB Through 0.0 A - - 0.0 A - -
* Synchro results supplemented by field observations.
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Future Conditions - Status Quo (2033): The future conditions scenario provides an assessment of future

operations based on the development projections with no modifications to the study intersections other

than the optimization of signal timings at signalized intersections. Similar to the existing conditions

scenario, the Synchro results for the intersections of Herring Cove Road & Purcells Cove Road and Herring

Cove Road & Osborne Street were modified to reflect the queues from the Armdale roundabout.

The results for the intersection performance analysis for future status quo conditions are summarized in

Table 7. The operations at each study intersection under future status quo conditions are discussed below:

Herring Cove Road & Purcells Cove Road: The overall performance of the unsignalized
intersection will continue to be unacceptable (LOS F) during the AM peak hour due to queue
spillbacks from the Armdale roundabout. The northbound movements (Herring Cove Road) and
the westbound right movement (Purcells Cove Road) will continue to operate at LOS F. The
northbound queues at the intersection will continue to extend to the intersection of Herring Cove
Road & Osborne Street and significant queues will continue to be observed on the westbound
approach (Purcells Cove Road). During the PM peak hour, the westbound right movement
(Purcells Cove Road) will operate at LOS F. The overall performance of the unsignalized
intersection will be acceptable during the PM peak hour.

Herring Cove Road & Osborne Street: The overall performance of the unsignalized intersection
will continue to be unacceptable (LOS F) during the AM peak hour due to queue spillbacks from
the Armdale roundabout. The northbound movements (Herring Cove Road) and the eastbound
movements (Osborne Street) will continue to operate at LOS F. The northbound queues at the
intersection will continue to extend to the intersection of Herring Cove Road & Cowie Hill Road
(approximately 480 metres) and significant queues will continue to be observed on the eastbound
approach (Osborne Street). During the PM peak hour, the eastbound movements (Osborne
Street) will continue to operate at LOS F and over capacity. The overall performance of the
intersection will be unacceptable (LOS F) during the PM peak hour.

Herring Cove Road & Cowie Hill Road: The overall performance of the signalized intersection will
be acceptable during the AM peak hour. During the PM peak hour, the northbound left movement
(Herring Cove Road) will operate at LOS F and be over capacity. The southbound through
movement (Herring Cove Road) will also be over capacity. The overall performance of the
signalized intersection will be acceptable during the PM peak hour.

Herring Cove Road & Glenora Avenue: During the AM peak hour, the westbound movements
(Glenora Avenue) will operate at LOS F. The overall performance of the unsignalized intersection
will be acceptable during the AM peak hour. During the PM peak hour, the westbound movements
(Glenora Avenue) will operate at LOS F and be over capacity. The overall performance of the
unsignalized intersection will be nearing unacceptable (LOS E) during the PM peak hour.

Herring Cove Road & Old Sambro Road: The overall performance of the signalized intersection
will be acceptable during both peak hours. However, the 95th% queues for the northbound left
movement (Herring Cove Road) will exceed the storage capacity of the left turn lane during the
PM peak hour.
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Future Conditions - Status Quo (2033) Weekday AM Peak Hour Weekday PM Peak Hour
T Delay | APP LoS v/c 95th% Delay | APP LOS v/c 95th%
(s/veh)| LOS Queue (m) [(s/veh)| LOS Queue (m)
Herring Cove Road & Purcells Cove Road - 8.6 A
Purcells Cove Road WB Right* - - - 60.2 _ 0.87 58.5
NB Through* - - - 0.0 A A - -
. NB Right* - - - 0.0 A - -
Herring Cove Road
SB Left 16.6 A C 0.35 114 27.6 A D 0.80 62.3
SB Through 0.0 A - - 0.0 A - -
Herring Cove Road & Osborne Street - 70.2
"
Osborne Street £8 L?ft - - - 1748.1 106.4
EB Right*
NB Left* - - - 16.9 A C 0.10 2.3
* R - R R R
Herring Cove Road NB Through 0.0 A
SB Through 0.0 A A - - 0.0 A A - -
SB Right 0.0 A - - 0.0 A - -
Herring Cove Road & Cowie Hill Road 12.3 B 40.3 D
Cowie Hill Road &8 L?ﬂ 245 C C 0.42 24.0 46.2 D D 0.71 54.9
EB Right
NB Left 51 N A 003 36 1323 . [EEGEN  os
" NB Through 144 B 0.76 228.1 9.6 A 0.59 106.4
Herring Cove Road
SB Through 63 A A 036 56.7 547 o [N 3911
SB Right 1.8 A 0.06 4.1 2.8 A 0.10 7.9
Herring Cove Road & Glenora Avenue 9.3 A 48.9 E
Glenora Avenue WB Left 112.4 092 494 |10626 95.0
WB Right
NB Through 0.0 A A - - 0.0 A A - -
. NB Right 0.0 A - - 0.0 A - -
Herring Cove Road
SB Left 10.8 A B 0.07 15 10.0 A B 0.11 3.0
SB Through 0.0 A - - 0.0 A - -
Herring Cove Road & Old Sambro Road 15.5 B 25.6 C
0ld Sambro Road EB L(?ft 241 C 0.44 28.1 37.0 C D 0.57 43.9
EB Right 6.9 A 0.46 14.1 19.9 B 0.79 46.8
NB Left 18.2 B B 0.75 43.6 433 c D 0.88 99.7
" NB Through 15.8 B 0.78 110.9 11.4 B 0.62 1246
Herring Cove Road SBTh h
L 146 B B 054 39.8 292 ¢ c  oss8 168.1
SB Right
Herring Cove Road & Williams Lake Road/Bradford Street 14.1 B 22.0 C
EB Left 16.3 B 0.01 19 24.2 C 0.13 12.2
Bradford Street A B
EB Through 8.4 A 0.09 55 7.9 A 036 173
EB Right
WB Left
Williams Lake Road WB Through 24.6 C C 0.57 32.7 47.5 D D 0.80 58.7
WB Right
NB Left 7.7 A 0.11 8.9 13.2 B 0.41
B B
N8 Through 124 B 067 104.4 115 B 056 82.8
. NB Right
Herring Cove Road
SB Left 20.2 C 0.21 115 21.8 C 0.34 21.0
B C
SB Through 147 B 041 58.8 282 c o088 190.2
SB Right
Herring Cove Road & Dentith Road 224 C
Dentith Road EB L?ft 29.8 B C 0.48 394
EB Right 7.2 A 0.56 18.0
NB Left 41.0 c D 0.93
Herring Cove Road I;;;I’:roug: 9.3 A 0.50 64.9
Aroug 31.9 c c 0.77 81.8
SB Right
Herring Cove Road & Sussex Street 6.4 A
Sussex Street EB L?ft 303.7 38.0
EB Right 129 B 0.12 3.0
NB Left 10.8 A B 0.13 3.0 44.0 A E 0.51 19.8
Herring Cove Road NB Through 0.0 A = = 00 A = =
SB Through 0.0 A A - - 0.0 A A - -
SB Right 0.0 A - - 0.0 A - -
Herring Cove Road & Drysdale Road 98.4
Drysdale Road we L(_eft 609.4
WB Right
NB Through 0.0 A A - - 0.0 A A - -
Herring Cove Road NB Right 0.0 A = . 00 A . =
SB Left 15.4 A C 0.31 9.9 26.1 A D 0.77
SB Through 0.0 A - - 0.0 A - -

* Synchro results supplemented by field observations.
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e Herring Cove Road & Williams Lake Road: The overall performance of the signalized intersection
will be acceptable during both peak hours.

e Herring Cove Road & Dentith Road: The overall performance of the signalized intersection will be
acceptable during AM peak hour. However, the 95th% queues for the northbound left movement
(Herring Cove Road) will significantly exceed the storage capacity of the left turn lane during AM
peak hour. Northbound queues will extend into the intersections of Herring Cove Road & Sussex
Street. During the PM peak hour, the eastbound right movement (Dentith Road), the northbound
left movement (Herring Cove Road) and the southbound movements (Herring Cove Road) will
operate at LOS F and be over capacity. The 95th% queues for the northbound left movement
(Herring Cove Road) will significantly exceed the storage capacity of the left turn lane during PM
peak hour. Northbound queues will extend into the intersections of Herring Cove Road & Sussex
Street. The overall performance of the signalized intersection will be unacceptable (LOS F) during
PM peak hour.

e Herring Cove Road & Sussex Street: During the AM peak hour, the eastbound left movement
(Sussex Street) will operate at LOS F and be over capacity. The overall performance of the
unsignalized intersection will be acceptable during the AM peak hour. During the PM peak hour,
the eastbound left movement (Sussex Street) will operate at LOS F and be over capacity. The
northbound left movement (Herring Cove Road) will operate at LOS E. The overall performance
of the unsignalized intersection will be unacceptable (LOS F) during the PM peak hour.

e Herring Cove Road & Drysdale Road: During the AM peak hour, the westbound movements
(Drysdale Road) will operate at LOS F and be over capacity. The overall performance of the
unsignalized intersection will be unacceptable (LOS F) during the AM peak hour. During the PM
peak hour, the westbound movements (Drysdale Road) will operate at LOS F and be over capacity.
The overall performance of the unsignalized intersection will be unacceptable (LOS F) during the
PM peak hour. The 95th% queues for the southbound left movement (Herring Cove Road) will
exceed the storage capacity of the left turn lane during PM peak hour.

The intersection capacity utilization (ICU) at each signalized intersection under future status quo
conditions is summarized in Table 8. The ICU provides a measure of an intersection’s capacity, indicating
how much reserve capacity is available or how much the intersection is over capacity.

Table 8: Future Status Quo - Intersection Capacity Utilization

Signalized Intersection AM Peak Hour PM Peak Hour
Herring Cove Road & Cowie Hill Road 70.2% 90.5%
Herring Cove Road & Old Sambro Road 58.1% 76.8%
Herring Cove Road & Williams Lake Road 67.6% 94.4%
Herring Cove Road & Dentith Road 77.6% 104.2%

The ICU values indicate that there will be at least 20 percent reserve capacity at each intersection during
the AM peak hour. During the PM peak hour, there will be some reserve capacity at the intersections of
Herring Cove Road & Cowie Hill Road and Herring Cove Road & Old Sambro Road. The intersection of
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Herring Cove Road & Williams Lake Road will have little to no reserve capacity and the intersection of
Herring Cove Road & Dentith Road will be over capacity.

Traffic Signal Warrant Analysis: A traffic signal warrant analysis is normally completed to determine if the
installation of traffic signals at an intersection will provide a positive impact on an intersection operation,
meaning that the benefits of reduced delay and improved safety for the minor street vehicles will
outweigh the impacts of increased delay and potential additional collisions for the major street vehicles.

The Transportation Association of Canada developed the Canadian Traffic Signal Warrant Matrix
Procedure in 2005 to provide a basis for making rational, defensible decisions on the installation of traffic
signals. The matrix uses a “cumulative factors methodology” to evaluate vehicle to vehicle and vehicle to
pedestrian interactions while considering local factors such as demographics and roadway characteristics.
The procedure also incorporates collision prediction theory which anticipates the amount of collisions
based on traffic volume and intersection geometry. The Canadian Traffic Signal Warrant Matrix Procedure
considers 100 warrant points as an indication that traffic signals will provide a positive impact.

A traffic signal warrant analysis was completed for the five unsignalized study intersections along Herring
Cove Road using existing traffic volumes. The traffic signal warrant worksheets can be found in Appendix
C. The signal warrants analysis generated the following warrant points:

e Herring Cove Road & Purcells Cove Road = 244 points
e Herring Cove Road & Osborne Street = 123 points

e Herring Cove Road & Glenora Avenue = 48 points

e Herring Cove Road & Sussex Street = 78 points

e Herring Cove Road & Drysdale Road = 35 points

The signals warrant analysis indicates that traffic signals under existing conditions, traffic signals are
warranted at the intersections of Herring Cove Road & Purcells Cove Road and Herring Cove Road &
Osborne Street. It should be noted that due to the proximity of the Purcells Cove Road intersection to the
Armdale roundabout, traffic signals at the intersection would create queues that would likely interfere
with the operations at the roundabout. While warranted, traffic signals should not be considered for this
intersection due to the negative impact of spillbacks into the roundabout.

A traffic signal warrant analysis was completed using future traffic volumes for the three unsignalized
study intersections which did not warrant traffic signals under existing conditions. The traffic signal
warrant worksheets can be found in Appendix C. The signal warrants analysis generated the following
warrant points:

e Herring Cove Road & Glenora Avenue = 100 points
e Herring Cove Road & Sussex Street = 203 points
e Herring Cove Road & Drysdale Road = 247 points

The signals warrant analysis indicates that traffic signals under future conditions, traffic signals will be
warranted at the intersections of Herring Cove Road & Sussex Street and Herring Cove Road & Drysdale
Road. Due to the proximity of the Sussex Street intersection to the traffic signal at the Herring Cove Road
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& Dentith Road intersection, traffic signals should not be considered for the intersection of Herring Cove
Road & Sussex Street.

The intersection of Herring Cove Road & Glenora Avenue scores 100-points which is the threshold for
traffic signals. While the warrant indicates that the intersection would warrant traffic signals in the future,
since these warrant calculations are based on expanding the projected AM and PM peak hour traffic
volume forecasts proportionally to the six hours observed in existing traffic counts and given that the
intersection only scores the threshold, it cannot be concluded that traffic signals will be warranted.

Traffic signals will be warranted in the future at the intersection of Herring Cove Road & Drysdale Road.
Based on the future status quo LOS results, traffic signals are recommended at the intersection to improve
future operations.

Multi-Modal Level of Service Analysis: A multi-modal level of service (MMLOS) analysis was undertaken
along the corridor to better understand existing and future status quo conditions for all modes along
Herring Cove Road. The level of service was evaluated for the following modes:

e Pedestrian;
e Bicycle;

e Transit;

e Truck; and
e Auto.

The methodology for the analysis is based on the City of Ottawa’s MMLOS Guidelines (September 2015).
The methodology includes the evaluation of level of service for roadway segments and signalized
intersections, with the exception of the auto mode for which level of service is only evaluated at signalized
intersections.

Pedestrian Level of Service (PLOS): PLOS is used to evaluate pedestrian comfort, safety and convenience.
The segment analysis evaluates the quality of pedestrian facilities and the impact of adjacent traffic while
the signalized intersection analysis evaluates pedestrian delay and pedestrian exposure to traffic at
signalized intersections. The PLOS methodology follows a weakest link approach, meaning that the
segment is scored using the worst section and the signalized intersection is scored using the worst
approach.

The methodology for the evaluation of segment PLOS uses an evaluation table approach based on facility
type (sidewalk width and boulevard width) and roadway characteristics (motor vehicle traffic volume,
presence of on-street parking and operating speed).

The methodology for the evaluation of signalized intersection PLOS includes two methods: Pedestrian
Exposure to Traffic at Signalized Intersections (PETSI) and pedestrian delay. The PETSI method assigns
points to the intersection approach based on a number of crossing characteristics (crossing distance,
presence of a median and/or crossing refuge), signal phasing and timing features (left turn conflicts, right
turn conflicts, right turns on red and pedestrian intervals), curb radii and crosswalk treatments. The
pedestrian delay at a signalized intersection is calculated using the Highway Capacity Manual (HCM)
equation to calculate average delay to pedestrians based on the signal timing plan.

Harbourside Transportation Consultants - #182072 11
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Bicycle Level of Service (BLOS): BLOS is used to evaluate the level of traffic stress experienced by cyclists.
The segment analysis evaluates the quality and type of bicycle facilities and the impact of adjacent traffic
as well as unsignalized lane crossings along the corridor, while the signalized intersection analysis
evaluates the type of bicycle facilities and crossing conditions. The BLOS methodology follows a weakest
link approach, meaning that the segment is scored using the worst section and the signalized intersection
is scored using the worst approach.

The methodology for the evaluation of segment BLOS uses an evaluation table approach and includes two
components: facility type and unsignalized crossing. The facility type (physically separated bikeway, bike
lanes adjacent to parking lane, bike lanes not adjacent to parking lane and mixed traffic) is evaluated
based on roadway characteristics (bike lane width, parking lane width, number of travel lanes, operating
speed, frequency of bike lane blockage). The unsignalized lane crossing is evaluated based on the
characteristics of the side street being crossed (presence of median refuge, number of travel lanes,
operating speed).

The methodology for the evaluation of signalized intersection BLOS uses an evaluation table approach
and includes two components: right turns and left turns. Right turns are evaluated based on facility type
(bike lanes or higher order facility, pocket bike lanes and mixed traffic) and roadway characteristics (right
turn lane configuration, storage lane length, turning speed based on curb radii). Left turns are evaluated
based on facility type (bike lanes or higher order facility, pocket bike lanes and mixed traffic, presence of
left turn bike boxes) and roadway characteristics (left turn lane configuration, number of lanes crossed,
operating speed).

Transit Level of Service (TLOS): TLOS is used to evaluate the relative attractiveness of transit and travel
time. The segment analysis evaluates the type of transit facility and transit travel time, while the signalized
intersection analysis evaluates average signal delay and transit priority.

The methodology for the evaluation of segment TLOS uses an evaluation table approach based on facility
type (segregated right-of-way, bus lane, mixed traffic) and the level of exposure to delay (exposure to
congestion, parking and driveway friction, incident potential).

The methodology for the evaluation of signalized intersection TLOS evaluates transit delay at a signalized
intersection, which is the travel time from the end of a queue to entering the signalized intersection.

Truck Level of Service (TKLOS): TkLOS is used to evaluate the physical space available for trucks to operate
safely within travel lanes and negotiate turning maneuvers at signalized intersections. The segment
analysis evaluates the roadway geometry, while the signalized intersection analysis evaluates the
intersection geometry.

The methodology for the evaluation of segment TkLOS uses an evaluation table approach based on lane
width and the number of travel lanes in each direction. The methodology for the evaluation of signalized
intersection TkLOS uses an evaluation table approach based on corner radii and the number of receiving
lanes upon departure from the intersection.

Auto Level of Service (LOS): Signalized intersection LOS is based on the results of intersections
performance analysis. LOS is not evaluated for segments.
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The following segments of Herring Cove Road were included in the MMLOS analysis:

e Segment 1. Armdale Roundabout to Purcells Cove Road,
e Segment 2. Purcells Cove Road to Cowie Hill Road,

e Segment 3. Cowie Hill Road to Highfield Street,

e Segment 4. Highfield Street to Old Sambro Road,

e Segment 5. Old Sambro Road to Sussex Street,

e Segment 6. Sussex Street to Greystone Drive,

e Segment 7. Greystone Drive to Lynnett Road, and

e Segment 8. Past Lynnett Road.

The Herring Cove Road corridor includes four signalized intersections which were included in the MMLOS
analysis: Herring Cove Road & Cowie Hill Road, Herring Cove Road & Old Sambro Road, Herring Cove Road
& Williams Lake Road, and Herring Cove Road & Dentith.

A number of assumptions were made for the MMLOS evaluation including:

e Average Annual Daily Traffic (AADT): AADT counts were not available for each segment. Based on
the counts provided, an AADT > 3000 vehicles per day was assumed for all segments.

e Operating speed: Operating speed measurements were not available for each segment. The
operating speed in segment 8 was measured to be >60 km/h in the rural two-lane cross section.
Based on this count, an operating >50-60 km/h was assumed for the other segments.

e Side street operating speed: A side street operating speed of 50 km/h was assumed for all
segments.

The results of the MMLOS analysis for existing conditions are summarized in Table 9 for segments and in
Table 10 for signalized intersections. The detailed MMLOS analysis data entry forms can be found in
Appendix D.

Table 9: Segment MMMLOS Analysis — Existing Conditions (2018)

Segment MMLOS

Existing Conditions (2018)

PLOS | BLOS | TLOS | TkLOS

. Armdale Roundabout to Purcells Cove Road

. Purcells Cove Road to Cowie Hill Road

. Cowie Hill Road to Highfield Street

. Highfield Street to Old Sambro Road

. Old Sambro Road to Sussex Street

. Sussex Street to Greystone Drive

. Greystone Drive to Lynnett Road

| N| o L] M| W| N| P
M| m| M| m{ M| M| M| ™
m| O m| m| O O| O| O
m| m| Mm| M| m| m| m| O
O | 0] O] O @| ™| >

. Past Lynnett Road
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Table 10: Signalized Intersection MMLOS Analysis — Existing Conditions (2018)
Signalized Intersection MMLOS

PLOS | BLOS | TLOS | TkLOS LOS
Existing Conditions (2018)

Herring Cove Road & Cowie Hill Road

Herring Cove Road & Old Sambro Road

Herring Cove Road & Williams Lake Road

m| M| O O
m| M| gl m
ol 6o 60| O

B
B
B
C

| M| m| m

Herring Cove Road & Dentith Road

The results of the MMLOS analysis for future status quo conditions are summarized in Table 11 for
segments and Table 12 for signalized intersections. The detailed MMLOS analysis data entry forms can be
found in Appendix D. Under future status quo conditions, the MMLOS results for segments will remain
the same as under existing conditions. Increases in traffic volumes and the optimization of signal timings
at signalized intersection will affect PLOS, TLOS and LOS. BLOS and TkLOS will remain the same as under
existing conditions.

PLOS will deteriorate at Herring Cove Road & Cowie Hill Road due to the longer cycle length and improve
at Old Sambro Road due to the shorter cycle length. PLOS will remain the same at Williams Lake Road and
Dentith Road where the PLOS was governed by the PETSI approach. TLOS and LOS will deteriorate at all
four signalized intersections.

Table 11: Segment MMMLOS Analysis — Future Conditions — Status Quo (2033)
Segment MMLOS

PLOS | BLOS | TLOS | TkLOS
Future Conditions - Status Quo (2033)

. Armdale Roundabout to Purcells Cove Road

. Purcells Cove Road to Cowie Hill Road

. Cowie Hill Road to Highfield Street

. Highfield Street to Old Sambro Road

. Old Sambro Road to Sussex Street

. Sussex Street to Greystone Drive

. Greystone Drive to Lynnett Road

0| N| o Bl | W[ N| +—
M| m| M| m| M| M| M| ™
m| O m| m| O O| O| O
m| m| Mm| M| m| m| m| O
O »| 0] O] O @| ™| >

. Past Lynnett Road

Table 12: Signalized Intersection MMLOS Analysis — Future Conditions — Status Quo (2033)
Signalized Intersection MMLOS

PLOS | BLOS | TLOS | TkLOS | LOS
Future Conditions - Status Quo (2033)

Herring Cove Road & Cowie Hill Road

Herring Cove Road & Old Sambro Road

Herring Cove Road & Williams Lake Road

m| m| O O
m| m| O m
m| m| O] M
| m| m| m
ml O O O

Herring Cove Road & Dentith Road
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Collision Data Review: Collision data was provided by HRM for motor vehicle collisions and motor-vehicle
pedestrian collisions. The data was reviewed to identify any locations in the study where are a high
number of collisions are observed.

Motor vehicle collision data from 2012 to 2014 is summarized by collision severity in Table 13. A total of
327 collisions were reported along Herring Cove Road over the three-year period, including 250 property
damage only (PDO) collisions, 73 non-fatal injury collisions, two fatal collisions and two listed as other.

Table 13: Summary of Motor Vehicle Collisions

Collision Type Number of Collisions
Property Damage Only (PDO) 250
Non-Fatal Injury 73
Fatal 2
Other 2
Total Motor Vehicle Collisions 327

Of the 327 collisions, 148 collisions were reported with specific locations on Herring Cove Road. The motor
vehicle collisions are summarized by location in Table 14. The three locations with the highest number of
collisions reported were Herring Cove Road and Dentith Road (19 collisions), Herring Cove Road and
Purcells Cove Road (18 collisions) and Herring Cove Road and Old Sambro Road (15 collisions). Less than
10 collisions were reported at all other intersections. The incident reports provide some information
regarding collision configuration and vehicle maneuver however insufficient information is provided to
develop intersection collision diagrams.

Table 14: Motor Vehicle Collisions by Location

Total

Segment Location PDO | Injury | Fatal | Other L.
Collisions

Armdale Roundabout 7 2 - - 9
1. Armdale Roundabout to Purcells

Armshore Drive 1 - - - 1

5

Cove Road

o
[EnY
1
1

Forest Avenue

[y
w
w
1
N
=
(o]

Purcells Cove Road

Melwood Avenue

Lawnwood Avenue

Keddy Road

2. Purcells Cove Road to Cowie Hill
Road

Osborne Street

Maplewood Drive

Winchester Avenue

Cowie Hill Road

N N RN R R RN
1
1
1

Brighton Avenue

3. Cowie Hill Road to Highfield Street
Shoreham Road -

'
'
1

~ = w H = N [l [l N N

[ = =Y )
1
1

Glenora Avenue 6
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Table 14: Motor Vehicle Collisions by Location (Continued)

Total

Segment Location PDO | Injury | Fatal | Other L.
Collisions

Highfield Street

Punchbowl Drive

McMullen Road

4. Highfield Street to Old Sambro Road
Mont Street

Layton Road

[ N N u =
1
1
1
[l [l N N w [l

'
[
'
'

Cherry Lane
Old Sambro Road 10 5 - - 15

Circle Drive/Spry Avenue

Williams Lake Road

St. Michaels Avenue

5. Old Sambro Road to Sussex Street McDonalds

e SN = I R N
[EnY
1
1

Royal Bank

Hartlen Avenue - 1 - -

1
1
1
Pl Rl P R N|] OO P>

Pine Grove Drive 1 - - -

'
'

[ERN

(Vo]

Dentith Road 15

Sussex Street

Aldergrove Drive

Drysdale Road

6. Sussex Street to Greystone Drive

N| B R, s

Auburn Avenue

Hilden Drive

'
[
'
'

Sylvia Avenue - 3 - -

7. Greystone Drive to Lynnett Road Greystone Drive 1 - - -

Lynnett Road - 1 - -

Autumn Drive

8. Past Lynnett Road Mclntosh Street

Green Acres Road

R R P R R R W RN o NN

R R k| R
1
1
1

Princeton Avenue

Total Motor Vehicle Collisions 105 40 1 2 148

The following collision configurations were reported for the 19 collisions at Herring Cove Road and
Dentith Road:

e left turn across opposing traffic (5)
e vehicle crossing the path of other to the left (4)
e right angle (2)
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e hit a pedestrian (2)

e |eft turn into traffic (1)

e rear-end (1)

e ran off the road to the left (1)

e vehicle crossing the path of other to the right (1)
e same direction sideswipe (1)

e not specified - hit another moving vehicle (1)

The most common collision configuration reported was completing a left turn across opposing traffic.
While the movement is not specified in the incident reports, due to the 3-leg configuration of Herring
Cove Road and Dentith Road the left turn movement can only be the northbound left turn on Herring
Cove Road.

The following collision configurations were reported for the 18 collisions at Herring Cove Road and
Purcells Road:

e rear-end (11)

e not specified - hit another moving vehicle (4)

e same direction sideswipe (2)

e vehicle crossing the path of other to the left (1)

The most common collision configuration reported was rear end collisions. The most common vehicle
maneuver associated with the rear end collisions was “going straight ahead” indicating that the rear end
collisions are likely occurring on Herring Cove Road.

The following collision configurations were reported for the 15 collisions at Herring Cove Road and Old
Sambro Road:

e rear-end (8)

e left turn across opposing traffic (3)
e same direction sideswipe (2)

e right turning conflict (1)

e hit a pedestrian (1)

The most common collision configuration reported was rear end collisions. “Going straight ahead” was
the vehicle maneuver associated with half of the rear end collisions, indicating that the majority of rear
end collisions are likely occurring on Herring Cove Road. The second most common collision configuration
reported was completing a left turn across opposing traffic. While the movement is not specified in the
incident reports, due to the 3-leg configuration of Herring Cove Road and Old Sambro Road, the left turn
movement can only be the northbound left turn on Herring Cove Road.

Motor vehicle-pedestrian collision data from 2013 to 2018 is summarized by pedestrian injury severity in
Table 15. A total of 36 collisions were reported along Herring Cove Road over the six-year period, including
6 collisions with no pedestrian injury, 20 with minor pedestrian injury, 7 with moderate pedestrian injury,
2 with major pedestrian injury and one with a pedestrian fatality.

Harbourside Transportation Consultants - #182072 17



Herring Cove Road Functional Plan
Existing Conditions Report

Table 15: Summary of Motor Vehicle-Pedestrian Collisions

Pedestrian Injury Severity Number of Collisions
None 6
Minor 20
Moderate 7
Major 2
Fatal 1
Total Motor Vehicle-Pedestrian Collisions 36

The specific location of the motor vehicle-pedestrian collision was provided for all 16 collisions. The motor
vehicle-pedestrian collisions are summarized by location in listed in Table 16. The three locations with the
highest number of collisions reported were Herring Cove Road and Dentith Road (5 collisions), Herring
Cove Road and Cowie Hill Road (4 collisions) and Herring Cove Road and Williams Lake Road (3 collisions).
The fatal collision was reported at the intersection of Herring Cove Road and Williams Lake Road.

Table 16: Motor Vehicle-Pedestrian Collisions by Location
Segment Location Number of Collisions

1. Armdale Roundabout to Purcells Cove Road | -

2. Purcells Cove Road to Cowie Hill Road -

3. Cowie Hill Road to Highfield Street Cowie Hill Road
4. Highfield Street to Old Sambro Road Highfield Street
Civic Address 191

Civic Address 205

Civic Address 231

5. Old Sambro Road to Sussex Street Old Sambro Road

Williams Lake Road

Dentith Road

Sussex Street

Civic Address 318

Civic Address 357

6. Sussex Street to Greystone Drive Aldergrove Drive

Drysdale Road

Sylvia Avenue

Civic Address 368

Civic Address 374

Civic Address 432

R Rl R R R NN R RN O] W R R R R R M O] O

Civic Address 486
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Table 16: Motor Vehicle-Pedestrian Collisions by Location (Continued)

Segment Location Number of Collisions
7. Greystone Drive to Lynnett Road Lynnett Road
8. Past Lynnett Road Civic Address 519 1
Civic Address 548 1
Civic Address 565 1
Civic Address 900 1
Civic Address 916 1
Total Motor Vehicle-Pedestrian Collisions 36

If you have any questions or additional discussion, please feel free to contact the undersigned.

Regards,

Harbourside Transportation Consultants
Michael MacDonald, P. Eng.

Senior Transportation Engineer, Principal

Tel.: 902.405.4655

Email: mmacdonald@harboursideengineering.ca

Appendix A — Traffic Volumes
Appendix B — Synchro Reports
Appendix C — Traffic Signal Warrants
Appendix D — MMLOS Analysis
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Appendix A

Traffic Volumes
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Existing Traffic Volumes (2018)
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Existing Traffic Volumes (2018)
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Future Development

Purcells Cove Road
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Future Traffic Volumes (2033)
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Herring Cove Road Functional Plan
Existing Conditions Report
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182072 Herring Cove Road Functional Plan

Existing AM 2018

Herring Cove Road & Purcells Cove Road 01-30-2019

Intersection

Int Delay, siveh 134.2

Movement NBT NBR SBL SBT NWL NWR

Lane Configurations Ts L if

Traffic Vol, veh/h 83 18 150 374 0 580

Future Vol, veh/h 835 18 150 374 0 580

Conflicting Peds, #/hr 0 0 0 0 0 0

Sign Control Free Free Free Free Stop Stop

RT Channelized - None - None - Yield

Storage Length - - 200 - 0

Veh in Median Storage, # 0 - - 0 0

Grade, % 0 - - 0 0 -

Peak Hour Factor 92 92 92 92 92 92

Heavy Vehicles, % 2 2 2 2 2 2

Mvmt Flow 908 20 163 407 0 630

Major/Minor Majorl Major2 Minorl

Conflicting Flow Al 0 0 928 0 918
Stage 1 - - - - -
Stage 2 - - - -

Critical Hdwy - - 412 6.22

Critical Hdwy Stg 1 - - - -

Critical Hdwy Stg 2 - - - -

Follow-up Hdwy - 2.218 - 3.318

Pot Cap-1 Maneuver - - 737 0 ~329
Stage 1 - - - - 0 -
Stage 2 - - - - 0

Platoon blocked, % - - -

Mov Cap-1 Maneuver - - 7137 - ~329

Mov Cap-2 Maneuver - - - - -
Stage 1
Stage 2

Approach NB SB NW

HCM Control Delay, s 0 3.2 $450

HCM LOS F

Minor Lane/Major Mvmt NBT NBRNWLnl SBL SBT

Capacity (veh/h) - - 329 737

HCM Lane V/C Ratio - 1916 0.221

HCM Control Delay (s) - $450 113

HCM Lane LOS - - F B

HCM 95th %tile Q(veh) - - 432 08

Notes

~: Volume exceeds capacity ~ $: Delay exceeds 300s  +: Computation Not Defined ~ *: All major volume in platoon

Synchro 10 Report
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182072 Herring Cove Road Functional Plan

Existing PM 2018

Herring Cove Road & Purcells Cove Road 01-31-2019
Intersection
Int Delay, siveh 5
Movement WBL WBR NBT NBR SBL SBT
Lane Configurations f¥ B L
Traffic Vol, veh/h 0 245 555 50 512 1175
Future Vol, veh/h 0 245 555 50 512 1175
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - Yield - None - None
Storage Length 0 - - 0 -
Veh in Median Storage, # 0 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 0 266 603 54 557 1277
Major/Minor Minorl Majorl Major2
Conflicting Flow Al 630 0 0 657 0
Stage 1 - - - - -
Stage 2 - - - -
Critical Hdwy 6.22 - - 412
Critical Hdwy Stg 1 - - - -
Critical Hdwy Stg 2 - - - -
Follow-up Hdwy - 3.318 - - 2.218
Pot Cap-1 Maneuver 0 482 - - 931
Stage 1 0 - - - -
Stage 2 0
Platoon blocked, % - -
Mov Cap-1 Maneuver 482 - - 931
Mov Cap-2 Maneuver - - - -
Stage 1
Stage 2
Approach WB NB SB
HCM Control Delay,s 21.3 0 4.4
HCM LOS C
Minor Lane/Major Mvmt NBT NBRWBLnl SBL SBT
Capacity (veh/h) 482 931
HCM Lane V/C Ratio - 0.552 0.598
HCM Control Delay (s) 21.3 144
HCM Lane LOS C B
HCM 95th 9%tile Q(veh) 33 41
Synchro 10 Report
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182072 Herring Cove Road Functional Plan

Existing AM 2018

Herring Cove Road & Osborne Street 01-30-2019
Intersection
Int Delay, siveh 21.7
Movement EBL EBR NBL NBT SBT SBR
Lane Configurations L 4 T
Traffic Vol, veh/h 242 8 15 594 340 55
Future Vol, veh/h 242 8 15 594 340 55
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 0 0
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 263 9 16 646 370 60
Major/Minor Minor2 Majorl Major2
Conflicting Flow Al 1078 400 430 0 - 0
Stage 1 400 - - - -
Stage 2 678 - -
Critical Hdwy 6.42 6.22 4.12
Critical Hdwy Stg 1 5.42 - -
Critical Hdwy Stg 2 5.42 - -
Follow-up Hdwy 3.518 3.318 2.218
Pot Cap-1 Maneuver ~242 650 1129
Stage 1 677 - -
Stage 2 504
Platoon blocked, %
Mov Cap-1 Maneuver ~237 650 1129
Mov Cap-2 Maneuver ~ 237 - -
Stage 1 662
Stage 2 504
Approach EB NB SB
HCM Control Delay, s 138.5 0.2 0
HCM LOS F
Minor Lane/Major Mvmt NBL NBTEBLnl SBT SBR
Capacity (veh/h) 1129 - 242
HCM Lane V/C Ratio 0.014 - 1123
HCM Control Delay (s) 8.2 0 1385
HCM Lane LOS A A F
HCM 95th 9%tile Q(veh) 0 - 121
Notes
~: Volume exceeds capacity ~ $: Delay exceeds 300s  +: Computation Not Defined ~ *: All major volume in platoon
Synchro 10 Report
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182072 Herring Cove Road Functional Plan

Existing PM 2018

Herring Cove Road & Osborne Street 01-30-2019
Intersection
Int Delay, siveh 11.2
Movement EBL EBR NBL NBT SBT SBR
Lane Configurations L 4 T
Traffic Vol, veh/h 83 22 30 495 882 269
Future Vol, veh/h 83 22 30 495 882 269
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - -
Veh in Median Storage, # 0 0 0
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 90 24 33 538 959 292
Major/Minor Minor2 Majorl Major2
Conflicting Flow Al 1709 1105 1251 0 - 0
Stage 1 1105 - - - -
Stage 2 604 - -
Critical Hdwy 6.42 6.22 4.12
Critical Hdwy Stg 1 5.42 - -
Critical Hdwy Stg 2 5.42 - -
Follow-up Hdwy 3.518 3.318 2.218
Pot Cap-1 Maneuver 100 256 556
Stage 1 317 - -
Stage 2 546
Platoon blocked, %
Mov Cap-1 Maneuver 92 256 556
Mov Cap-2 Maneuver 92 - -
Stage 1 290
Stage 2 546
Approach EB NB SB
HCM Control Delay, s 185.7 0.7 0
HCM LOS F
Minor Lane/Major Mvmt NBL NBTEBLnl SBT SBR
Capacity (veh/h) 556 106
HCM Lane V/C Ratio 0.059 - 1.077
HCM Control Delay (s) 11.9 0 185.7
HCM Lane LOS B A F
HCM 95th 9%tile Q(veh) 0.2 7.1
Synchro 10 Report
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182072 Herring Cove Road Functional Plan

Existing AM 2018

Herring Cove Road & Cowie Hill Road 01-30-2019
2 T N I T
Lane Group EBL EBR NBL NBT SBT SBR
Lane Configurations L % 4 4 ul
Traffic Volume (vph) 68 49 18 515 309 61
Future Volume (vph) 68 49 18 515 309 61
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7
Grade (%) 0% 0% 0%
Storage Length (m) 0.0 0.0 300 40.0
Storage Lanes 1 0 1 1
Taper Length (m) 2.5 25
Lane Util. Factor 100 100 100 100 100 1.00
Ped Bike Factor 0.98 0.99 0.97
Frt 0.944 0.850
Flt Protected 0.972 0.950
Satd. Flow (prot) 1707 0 1789 1883 1883 1601
FIt Permitted 0.972 0.558
Satd. Flow (perm) 1701 0 1045 1883 1883 1554
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 49 66
Link Speed (k/h) 50 50 50
Link Distance (m) 129.3 539.1 504.2
Travel Time (s) 9.3 388 363
Confl. Peds. (#/hr) 3 5 5 5
Confl. Bikes (#/hr)
Peak Hour Factor 092 092 092 092 092 092
Growth Factor 100% 100% 100% 100% 100%  100%
Heavy Vehicles (%) 2% 2% 2% 2% 2% 2%
Bus Blockages (#/hr) 0 0 0 0 0 0
Parking (#/hr)
Mid-Block Traffic (%) 0% 0% 0%
Adj. Flow (vph) 74 53 20 560 336 66
Shared Lane Traffic (%)
Lane Group Flow (vph) 127 0 20 560 336 66
Turn Type Prot Perm NA NA  Perm
Protected Phases 4 6 2
Permitted Phases 6 2
Total Split (s) 26.0 461 461 461 461
Total Lost Time (s) 6.0 6.1 6.1 6.1 6.1
Act Effct Green (s) 10.2 301 301 301 301
Actuated g/C Ratio 0.22 064 064 064 064
vlc Ratio 0.31 003 047 028 0.07
Control Delay 135 6.7 9.2 7.4 2.5
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 135 6.7 9.2 7.4 25
LOS B A A A A
Approach Delay 135 9.1 6.6
Approach LOS B A A
Stops (vph) 61 11 282 145 9
Fuel Used(l) 4 1 36 20 3
CO Emissions (g/hr) 75 23 676 368 60
Synchro 10 Report
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182072 Herring Cove Road Functional Plan

Existing AM 2018

Herring Cove Road & Cowie Hill Road 01-30-2019
S T N 4

Lane Group EBL EBR NBL NBT SBT SBR
NOx Emissions (g/hr) 14 5 130 71 12
VOC Emissions (g/hr) 17 5 156 85 14
Dilemma Vehicles (#) 0 0 0 0 0
Queue Length 50th (m) 5.3 06 248 127 0.0
Queue Length 95th (m) 18.1 39 683 365 4.7
Internal Link Dist (m) 105.3 515.1 480.2

Turn Bay Length (m) 30.0 40.0
Base Capacity (vph) 799 873 1574 1574 1309
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 0.16 002 036 021 0.05

Intersection Summary

Area Type: Other
Cycle Length: 72.1

Actuated Cycle Length: 47.1

Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.47

Intersection Signal Delay: 8.7
Intersection Capacity Utilization 45.5%
Analysis Period (min) 15

Splits and Phases:  7: Herring Cove Road & Cowie Hill Road

Intersection LOS: A
ICU Level of Service A

iﬁl
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182072 Herring Cove Road Functional Plan

Existing PM 2018

Herring Cove Road & Cowie Hill Road 01-30-2019
2 T N I T
Lane Group EBL EBR NBL NBT SBT SBR
Lane Configurations L % 4 4 ul
Traffic Volume (vph) 112 80 70 425 779 99
Future Volume (vph) 112 80 70 425 779 99
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7
Grade (%) 0% 0% 0%
Storage Length (m) 0.0 0.0 300 40.0
Storage Lanes 1 0 1 1
Taper Length (m) 2.5 25
Lane Util. Factor 100 100 100 100 100 1.00
Ped Bike Factor 0.98 0.97
Frt 0.944 0.850
Flt Protected 0.972 0.950
Satd. Flow (prot) 1709 0 1789 1883 1883 1601
FIt Permitted 0.972 0.208
Satd. Flow (perm) 1694 0 392 1883 1883 1546
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 36 90
Link Speed (k/h) 50 50 50
Link Distance (m) 129.3 539.1 504.2
Travel Time (s) 9.3 388 363
Confl. Peds. (#/hr) 6 3 6 6
Confl. Bikes (#/hr)
Peak Hour Factor 092 092 092 092 092 092
Growth Factor 100% 100% 100% 100% 100%  100%
Heavy Vehicles (%) 2% 2% 2% 2% 2% 2%
Bus Blockages (#/hr) 0 0 0 0 0 0
Parking (#/hr)
Mid-Block Traffic (%) 0% 0% 0%
Adj. Flow (vph) 122 87 76 462 847 108
Shared Lane Traffic (%)
Lane Group Flow (vph) 209 0 76 462 847 108
Turn Type Prot Perm NA NA  Perm
Protected Phases 4 6 2
Permitted Phases 6 2
Total Split (s) 26.0 66.1 66.1 66.1 66.1
Total Lost Time (s) 6.0 6.1 6.1 6.1 6.1
Act Effct Green (s) 13.3 411 411 411 411
Actuated g/C Ratio 0.20 061 061 061 061
vlc Ratio 0.57 032 040 073 011
Control Delay 28.3 11.0 8.0 140 2.2
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 28.3 11.0 80 140 2.2
LOS © B A B A
Approach Delay 28.3 84 127
Approach LOS © A B
Stops (vph) 132 32 191 496 11
Fuel Used(l) 9 5 29 57 5
CO Emissions (g/hr) 177 91 533 1057 96
Synchro 10 Report
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182072 Herring Cove Road Functional Plan Existing PM 2018

Herring Cove Road & Cowie Hill Road 01-30-2019
S T N 4

Lane Group EBL EBR NBL NBT SBT SBR
NOx Emissions (g/hr) 34 18 103 204 19
VOC Emissions (g/hr) 41 21 123 244 22
Dilemma Vehicles (#) 0 0 0 0 0
Queue Length 50th (m) 174 38 244 614 0.7
Queue Length 95th (m) 48.6 133 503 125.7 6.1
Internal Link Dist (m) 105.3 515.1 480.2

Turn Bay Length (m) 30.0 40.0
Base Capacity (vph) 557 347 1666 1666 1378
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 0.38 022 028 051 0.08

Intersection Summary

Area Type: Other
Cycle Length: 92.1

Actuated Cycle Length: 67.1

Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.73

Intersection Signal Delay: 13.2 Intersection LOS: B
Intersection Capacity Utilization 73.7% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:  7: Herring Cove Road & Cowie Hill Road

iﬁl

Synchro 10 Report
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182072 Herring Cove Road Functional Plan

Existing AM 2018

Herring Cove Road & Glenora Avenue 03-05-2019
Intersection
Int Delay, siveh 3.1
Movement WBL WBR NBT NBR SBL SBT
Lane Configurations L Ts 4‘
Traffic Vol, veh/h 68 59 418 66 46 301
Future Vol, veh/h 68 59 418 66 46 301
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - -
Veh in Median Storage, # 0 - 0 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 74 64 454 72 50 327
Major/Minor Minorl Majorl Major2
Conflicting Flow Al 917 490 0 0 526 0

Stage 1 490 - - - - -

Stage 2 427 - - - -
Critical Hdwy 6.42 6.22 - - 412
Critical Hdwy Stg 1 5.42 - - - -
Critical Hdwy Stg 2 5.42 - - - -
Follow-up Hdwy 3.518 3.318 - - 2.218
Pot Cap-1 Maneuver 302 578 - - 1041

Stage 1 616 - - - -

Stage 2 658
Platoon blocked, % - -
Mov Cap-1 Maneuver 284 578 - - 1041
Mov Cap-2 Maneuver 284 - - - -

Stage 1 580

Stage 2 658
Approach WB NB SB
HCM Control Delay,s 20.3 0 1.1
HCM LOS C
Minor Lane/Major Mvmt NBT NBRWBLnl SBL SBT
Capacity (veh/h) - - 372 1041
HCM Lane V/C Ratio - - 0.371 0.048 -
HCM Control Delay (s) - - 203 86 0
HCM Lane LOS - - C A A
HCM 95th 9%tile Q(veh) - - 17 02 -

Synchro 10 Report
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182072 Herring Cove Road Functional Plan

Existing PM 2018

Herring Cove Road & Glenora Avenue 03-05-2019
Intersection
Int Delay, siveh 3.4
Movement WBL WBR NBT NBR SBL SBT
Lane Configurations L Ts 4‘
Traffic Vol, veh/h 45 58 404 48 78 784
Future Vol, veh/h 45 58 404 48 78 784
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - -
Veh in Median Storage, # 0 - 0 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 49 63 439 52 85 852
Major/Minor Minorl Majorl Major2
Conflicting Flow Al 1487 465 0 0 491 0

Stage 1 465 - - - - -

Stage 2 1022 - - - -
Critical Hdwy 6.42 6.22 - - 412
Critical Hdwy Stg 1 5.42 - - - -
Critical Hdwy Stg 2 5.42 - - - -
Follow-up Hdwy 3.518 3.318 - - 2.218
Pot Cap-1 Maneuver 137 597 - - 1072

Stage 1 632 - - - -

Stage 2 347
Platoon blocked, % - -
Mov Cap-1 Maneuver 116 597 - - 1072
Mov Cap-2 Maneuver 116 - - - -

Stage 1 537

Stage 2 347
Approach WB NB SB
HCM Control Delay,s  39.5 0 0.8
HCM LOS E
Minor Lane/Major Mvmt NBT NBRWBLnl SBL SBT
Capacity (veh/h) - - 212 1072
HCM Lane V/C Ratio - - 0.528 0.079 -
HCM Control Delay (s) - - 395 86 0
HCM Lane LOS - - E A A
HCM 95th %tile Q(veh) - - 28 03 -

Synchro 10 Report
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182072 Herring Cove Road Functional Plan

Existing AM 2018

Herring Cove Road & Old Sambro Road 01-30-2019

2 T N I T
Lane Group EBL EBR NBL NBT SBT SBR
Lane Configurations % ul % + b
Traffic Volume (vph) 142 176 245 294 357 96
Future Volume (vph) 142 176 245 294 357 96
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7
Grade (%) 0% 0% 0%
Storage Length (m) 00 250 0.0 0.0
Storage Lanes 1 1 1 0
Taper Length (m) 2.5 25
Lane Util. Factor 100 100 100 100 095 095
Ped Bike Factor
Frt 0.850 0.968
Flt Protected 0.950 0.950
Satd. Flow (prot) 1789 1601 1789 1883 3464 0
FIt Permitted 0.950 0.361
Satd. Flow (perm) 1789 1601 680 1883 3464 0
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 191 44
Link Speed (k/h) 50 50 50
Link Distance (m) 189.5 605.5 669.9
Travel Time (s) 13.6 436 482
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
Peak Hour Factor 092 092 092 092 092 092
Growth Factor 100% 100% 100% 100% 100%  100%
Heavy Vehicles (%) 2% 2% 2% 2% 2% 2%
Bus Blockages (#/hr) 0 0 0 0 0 0
Parking (#/hr)
Mid-Block Traffic (%) 0% 0% 0%
Adj. Flow (vph) 154 191 266 320 388 104
Shared Lane Traffic (%)
Lane Group Flow (vph) 154 191 266 320 492 0
Turn Type Prot  Perm pm+pt NA NA
Protected Phases 4 1 6 2
Permitted Phases 4 6
Total Split (s) 300 300 190 512 512
Total Lost Time (s) 6.0 6.0 4.0 6.2 6.2
Act Effct Green (s) 100 100 289 267 129
Actuated g/C Ratio 020 020 059 054 0.26
vlc Ratio 043 040 043 031 052
Control Delay 22.6 6.7 7.4 73 167
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 22.6 6.7 7.4 73 167
LOS © A A A B
Approach Delay 13.8 73 167
Approach LOS B A B
Stops (vph) 112 29 101 138 318
Fuel Used(l) 8 5 18 22 48
CO Emissions (g/hr) 140 88 330 403 886

Synchro 10 Report
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182072 Herring Cove Road Functional Plan Existing AM 2018

Herring Cove Road & Old Sambro Road 01-30-2019
S T N 4

Lane Group EBL EBR NBL NBT SBT SBR

NOx Emissions (g/hr) 27 17 64 78 171

VOC Emissions (g/hr) 32 20 76 93 204

Dilemma Vehicles (#) 0 0 0 0 0

Queue Length 50th (m) 11.6 0.0 91 130 167

Queue Length 95th (m) 295 133 212 285 335

Internal Link Dist (m) 165.5 5815 6459

Turn Bay Length (m) 25.0

Base Capacity (vph) 896 898 747 1883 3122

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 017 021 036 017 0.6

Intersection Summary

Area Type: Other
Cycle Length: 100.2

Actuated Cycle Length: 49.2

Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.52

Intersection Signal Delay: 12.2 Intersection LOS: B
Intersection Capacity Utilization 47.9% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:  11: Herring Cove Road & Old Sambro Road
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182072 Herring Cove Road Functional Plan

Existing PM 2018

Herring Cove Road & Old Sambro Road 01-30-2019

2 T N I T
Lane Group EBL EBR NBL NBT SBT SBR
Lane Configurations % ul % + b
Traffic Volume (vph) 167 282 262 402 567 173
Future Volume (vph) 167 282 262 402 567 173
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7
Grade (%) 0% 0% 0%
Storage Length (m) 00 250 0.0 0.0
Storage Lanes 1 1 1 0
Taper Length (m) 2.5 25
Lane Util. Factor 100 100 100 100 095 095
Ped Bike Factor
Frt 0.850 0.965
Flt Protected 0.950 0.950
Satd. Flow (prot) 1789 1601 1789 1883 3453 0
FIt Permitted 0.950 0.215
Satd. Flow (perm) 1789 1601 405 1883 3453 0
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 307 47
Link Speed (k/h) 50 50 50
Link Distance (m) 189.5 605.5 669.9
Travel Time (s) 13.6 436 482
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
Peak Hour Factor 092 092 092 092 092 092
Growth Factor 100% 100% 100% 100% 100%  100%
Heavy Vehicles (%) 2% 2% 2% 2% 2% 2%
Bus Blockages (#/hr) 0 0 0 0 0 0
Parking (#/hr)
Mid-Block Traffic (%) 0% 0% 0%
Adj. Flow (vph) 182 307 285 437 616 188
Shared Lane Traffic (%)
Lane Group Flow (vph) 182 307 285 437 804 0
Turn Type Prot  Perm pm+pt NA NA
Protected Phases 4 1 6 2
Permitted Phases 4 6
Total Split (s) 360 360 190 512 512
Total Lost Time (s) 6.0 6.0 4.0 6.2 6.2
Act Effct Green (s) 123 123 383 360 214
Actuated g/C Ratio 020 020 063 059 035
vlc Ratio 051 054 058 039 0.65
Control Delay 28.9 74 109 81 186
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 28.9 74 109 81 186
LOS © A B A B
Approach Delay 15.4 92 186
Approach LOS B A B
Stops (vph) 136 37 103 186 532
Fuel Used(l) 10 8 20 30 79
CO Emissions (g/hr) 182 140 364 554 1473
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182072 Herring Cove Road Functional Plan Existing PM 2018

Herring Cove Road & Old Sambro Road 01-30-2019
S T N 4

Lane Group EBL EBR NBL NBT SBT SBR

NOx Emissions (g/hr) 35 27 70 107 284

VOC Emissions (g/hr) 42 32 84 128 340

Dilemma Vehicles (#) 0 0 0 0 0

Queue Length 50th (m) 17.9 00 115 220 351

Queue Length 95th (m) 420 184 282 458 641

Internal Link Dist (m) 165.5 5815 6459

Turn Bay Length (m) 25.0

Base Capacity (vph) 915 969 608 1790 2659

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 020 032 047 024 030

Intersection Summary

Area Type: Other
Cycle Length: 106.2

Actuated Cycle Length: 60.9

Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.65

Intersection Signal Delay: 14.5 Intersection LOS: B
Intersection Capacity Utilization 58.5% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:  11: Herring Cove Road & Old Sambro Road
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182072 Herring Cove Road Functional Plan

Existing AM 2018

Herring Cove Road & Williams Lake Road/Bradford Street 01-30-2019
A ey v ANt 2 M4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % Ts s LI 5 LI 5
Traffic Volume (vph) 3 5 27 113 8 37 49 446 142 31 433 5
Future Volume (vph) 3 5 27 113 8 37 49 446 142 31 433 5
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Grade (%) 0% 0% 0% 0%
Storage Length (m) 25.0 0.0 0.0 00 150 00 250 0.0
Storage Lanes 1 0 0 0 1 0 1 0
Taper Length (m) 2.5 2.5 2.5 2.5
Lane Util. Factor 100 100 1.00 100 100 100 100 095 095 1.00 095 0.95
Ped Bike Factor 100 0.99 0.99 099 0.99 099  1.00
Frt 0.872 0.969 0.964 0.998
Flt Protected 0.950 0.965 0.950 0.950
Satd. Flow (prot) 1789 1621 0 0 1756 0 1789 3411 0 1789 3570 0
Flt Permitted 0.716 0.766 0.395 0.409
Satd. Flow (perm) 1347 1621 0 0 1390 0 738 3411 0 762 3570 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 29 14 76 1
Link Speed (k/h) 50 50 50 50
Link Distance (m) 85.4 193.6 410.2 605.5
Travel Time (s) 6.1 13.9 29.5 43.6
Confl. Peds. (#/hr) 1 3 3 1 7 10 10 7
Confl. Bikes (#/hr)
Peak Hour Factor 092 092 092 092 092 09 092 09 09 092 092 092
Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%  100%
Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2%
Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0
Parking (#/hr)
Mid-Block Traffic (%) 0% 0% 0% 0%
Adj. Flow (vph) 3 5 29 123 9 40 53 485 154 34 471 5
Shared Lane Traffic (%)
Lane Group Flow (vph) 3 34 0 0 172 0 53 639 0 34 476 0
Turn Type Perm NA Perm NA pm-+pt NA Perm NA
Protected Phases 8 4 1 6 2
Permitted Phases 8 4 6 2
Total Split (s) 342 342 342 342 16.0 559 559 559
Total Lost Time (s) 6.2 6.2 6.2 4.0 5.9 5.9 5.9
Act Effct Green (s) 131 131 13.1 26.7  24.7 186  18.6
Actuated g/C Ratio 026 0.26 0.26 053 049 037 037
vlc Ratio 001 0.08 0.47 0.10 0.38 012 0.36
Control Delay 14.7 7.7 19.1 7.9 8.6 174 155
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 14.7 7.7 19.1 7.9 8.6 174 155
LOS B A B A A B B
Approach Delay 8.3 19.1 8.5 15.6
Approach LOS A B A B
Stops (vph) 4 11 107 23 287 25 303
Fuel Used(l) 0 1 8 3 33 3 37
CO Emissions (g/hr) 3 13 142 51 618 51 692
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182072 Herring Cove Road Functional Plan

Herring Cove Road & Williams Lake Road/Bradford Street

Existing AM 2018

01-30-2019

A ey v ANt 2 M4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
NOx Emissions (g/hr) 1 2 27 10 119 10 134
VOC Emissions (g/hr) 1 3 33 12 143 12 160
Dilemma Vehicles (#) 0 0 0 0 0 0 0
Queue Length 50th (m) 0.2 0.3 11.6 18 127 21 171
Queue Length 95th (m) 1.8 54 28.9 90 375 10.0 409
Internal Link Dist (m) 61.4 169.6 386.2 581.5
Turn Bay Length (m) 25.0 15.0 25.0
Base Capacity (vph) 790 962 821 653 3344 706 3309
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 0.00 0.04 0.21 008 0.19 005 0.14
Intersection Summary
Area Type: Other
Cycle Length: 106.1
Actuated Cycle Length: 50.6
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.47
Intersection Signal Delay: 12.3 Intersection LOS: B
Intersection Capacity Utilization 53.8% ICU Level of Service A
Analysis Period (min) 15
Splits and Phases:  13: Herring Cove Road & Bradford Street/Williams Lake Road
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182072 Herring Cove Road Functional Plan

Existing PM 2018

Herring Cove Road & Williams Lake Road/Bradford Street 01-30-2019
A ey v ANt 2 M4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % Ts s LI 5 LI 5
Traffic Volume (vph) 37 23 149 102 30 26 95 526 131 68 782 4
Future Volume (vph) 37 23 149 102 30 26 95 526 131 68 782 4
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Grade (%) 0% 0% 0% 0%
Storage Length (m) 25.0 0.0 0.0 00 150 00 250 0.0
Storage Lanes 1 0 0 0 1 0 1 0
Taper Length (m) 2.5 2.5 2.5 2.5
Lane Util. Factor 100 100 1.00 100 100 100 100 095 095 1.00 095 0.95
Ped Bike Factor 099 098 0.99 1.00 0.99 099  1.00
Frt 0.870 0.978 0.970 0.999
Flt Protected 0.950 0.969 0.950 0.950
Satd. Flow (prot) 1789 1601 0 0 1779 0 1789 3447 0 1789 3574 0
Flt Permitted 0.686 0.696 0.219 0.380
Satd. Flow (perm) 1284 1601 0 0 1269 0 411 3447 0 711 3574 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 162 9 54 1
Link Speed (k/h) 50 50 50 50
Link Distance (m) 85.4 193.6 410.2 605.5
Travel Time (s) 6.1 13.9 29.5 43.6
Confl. Peds. (#/hr) 8 13 13 8 9 6 6 9
Confl. Bikes (#/hr)
Peak Hour Factor 092 092 092 092 092 09 092 09 09 092 092 092
Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%  100%
Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2%
Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0
Parking (#/hr)
Mid-Block Traffic (%) 0% 0% 0% 0%
Adj. Flow (vph) 40 25 162 111 33 28 103 572 142 74 850 4
Shared Lane Traffic (%)
Lane Group Flow (vph) 40 187 0 0 172 0 103 714 0 74 854 0
Turn Type Perm NA Perm NA pm-+pt NA Perm NA
Protected Phases 8 4 1 6 2
Permitted Phases 8 4 6 2
Total Split (s) 342 342 342 342 16.0 559 559 559
Total Lost Time (s) 6.2 6.2 6.2 4.0 5.9 5.9 5.9
Act Effct Green (s) 159 159 15.9 384 363 214 214
Actuated g/C Ratio 024 0.24 0.24 059 055 042 042
vlc Ratio 013 037 0.55 025 0.37 025 057
Control Delay 23.6 8.5 30.5 8.1 8.2 176 175
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 23.6 8.5 30.5 8.1 8.2 176 175
LOS © A © A A B B
Approach Delay 11.1 30.5 8.2 17.5
Approach LOS B © A B
Stops (vph) 28 33 117 35 288 42 543
Fuel Used(l) 2 3 9 5 36 6 68
CO Emissions (g/hr) 30 61 172 94 673 107 1264
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182072 Herring Cove Road Functional Plan

Herring Cove Road & Williams Lake Road/Bradford Street

Existing PM 2018

01-30-2019

A ey v ANt 2 M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
NOx Emissions (g/hr) 6 12 33 18 130 21 244
VOC Emissions (g/hr) 7 14 40 22 155 25 292
Dilemma Vehicles (#) 0 0 0 0 0 0 0
Queue Length 50th (m) 39 2.4 17.4 45 192 56 403
Queue Length 95th (m) 131 185 43.8 140 420 184 772
Internal Link Dist (m) 61.4 169.6 386.2 581.5
Turn Bay Length (m) 25.0 15.0 25.0
Base Capacity (vph) 606 841 603 519 3161 547 2751
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 007 022 0.29 020 0.23 014 031
Intersection Summary
Area Type: Other
Cycle Length: 106.1
Actuated Cycle Length: 65.6
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.57
Intersection Signal Delay: 14.3 Intersection LOS: B
Intersection Capacity Utilization 74.2% ICU Level of Service D
Analysis Period (min) 15
Splits and Phases:  13: Herring Cove Road & Bradford Street/Williams Lake Road
l -~
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182072 Herring Cove Road Functional Plan

Existing AM 2018

Herring Cove Road & Dentith Road 01-30-2019

2 T N I T
Lane Group EBL EBR NBL NBT SBT SBR
Lane Configurations % ul LI © S
Traffic Volume (vph) 165 207 308 421 316 148
Future Volume (vph) 165 207 308 421 316 148
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7
Grade (%) 0% 0% 0%
Storage Length (m) 0.0 0.0 300 0.0
Storage Lanes 1 1 1 0
Taper Length (m) 2.5 25
Lane Util. Factor 100 100 100 095 095 095
Ped Bike Factor 097 09 099 0.99
Frt 0.850 0.952
Flt Protected 0.950 0.950
Satd. Flow (prot) 1789 1601 1789 3579 3369 0
FIt Permitted 0.950 0.412
Satd. Flow (perm) 1740 1532 770 3579 3369 0
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 225 100
Link Speed (k/h) 50 50 50
Link Distance (m) 287.6 1245 410.2
Travel Time (s) 20.7 9.0 295
Confl. Peds. (#/hr) 19 22 10 10
Confl. Bikes (#/hr)
Peak Hour Factor 092 092 092 092 092 092
Growth Factor 100% 100% 100% 100% 100%  100%
Heavy Vehicles (%) 2% 2% 2% 2% 2% 2%
Bus Blockages (#/hr) 0 0 0 0 0 0
Parking (#/hr)
Mid-Block Traffic (%) 0% 0% 0%
Adj. Flow (vph) 179 225 335 458 343 161
Shared Lane Traffic (%)
Lane Group Flow (vph) 179 225 335 458 504 0
Turn Type Prot  Perm pm+pt NA NA
Protected Phases 4 1 6 2
Permitted Phases 4 6
Total Split (s) 310 310 190 50.7 507
Total Lost Time (s) 6.0 6.0 4.0 5.7 5.7
Act Effct Green (s) 16.3 163 628 611 454
Actuated g/C Ratio 018 018 070 0.68 051
vlc Ratio 055 048 050 019 029
Control Delay 39.8 8.4 8.2 58 115
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 39.8 8.4 8.2 58 115
LOS D A A A B
Approach Delay 22.3 6.8 115
Approach LOS © A B
Stops (vph) 142 27 107 141 205
Fuel Used(l) 13 8 8 10 27
CO Emissions (g/hr) 237 141 148 187 498
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182072 Herring Cove Road Functional Plan Existing AM 2018

Herring Cove Road & Dentith Road 01-30-2019
S T N 4

Lane Group EBL EBR NBL NBT SBT SBR

NOx Emissions (g/hr) 46 27 29 36 96

VOC Emissions (g/hr) 55 33 34 43 115

Dilemma Vehicles (#) 0 0 0 0 0

Queue Length 50th (m) 28.2 00 218 165 221

Queue Length 95th (m) 493 180 334 216 342

Internal Link Dist (m) 263.6 1005 386.2

Turn Bay Length (m) 30.0

Base Capacity (vph) 505 594 714 2590 1763

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 035 038 047 018 0.29

Intersection Summary

Area Type: Other
Cycle Length: 100.7

Actuated Cycle Length: 89.2
Control Type: Semi Act-Uncoord
Maximum v/c Ratio: 0.55

Intersection Signal Delay: 11.9 Intersection LOS: B
Intersection Capacity Utilization 57.4% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:  16: Herring Cove Road & Dentith Road
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182072 Herring Cove Road Functional Plan

Existing PM 2018

Herring Cove Road & Dentith Road 01-30-2019

2 T N I T
Lane Group EBL EBR NBL NBT SBT SBR
Lane Configurations % ul LI © S
Traffic Volume (vph) 231 441 295 394 665 252
Future Volume (vph) 231 441 295 394 665 252
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7
Grade (%) 0% 0% 0%
Storage Length (m) 0.0 0.0 300 0.0
Storage Lanes 1 1 1 0
Taper Length (m) 2.5 25
Lane Util. Factor 100 100 100 095 095 095
Ped Bike Factor 098 094 0.98
Frt 0.850 0.959
Flt Protected 0.950 0.950
Satd. Flow (prot) 1789 1601 1789 3579 3378 0
FIt Permitted 0.950 0.182
Satd. Flow (perm) 1757 1504 343 3579 3378 0
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 349 65
Link Speed (k/h) 50 50 50
Link Distance (m) 287.6 1245 410.2
Travel Time (s) 20.7 9.0 295
Confl. Peds. (#/hr) 12 33 19 19
Confl. Bikes (#/hr)
Peak Hour Factor 092 092 092 092 092 092
Growth Factor 100% 100% 100% 100% 100%  100%
Heavy Vehicles (%) 2% 2% 2% 2% 2% 2%
Bus Blockages (#/hr) 0 0 0 0 0 0
Parking (#/hr)
Mid-Block Traffic (%) 0% 0% 0%
Adj. Flow (vph) 251 479 321 428 723 274
Shared Lane Traffic (%)
Lane Group Flow (vph) 251 479 321 428 997 0
Turn Type Prot  Perm pm+pt NA NA
Protected Phases 4 1 6 2
Permitted Phases 4 6
Total Split (s) 360 360 190 507 507
Total Lost Time (s) 6.0 6.0 4.0 5.7 5.7
Act Effct Green (s) 196 196 640 623 454
Actuated g/C Ratio 021 021 068 066 048
vlc Ratio 067 081 074 018 0.60
Control Delay 434 216 214 70 195
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 434 216 214 70 195
LOS D © © A B
Approach Delay 29.1 131 195
Approach LOS © B B
Stops (vph) 201 137 119 140 607
Fuel Used(l) 19 22 11 10 63
CO Emissions (g/hr) 345 418 205 184 1174
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182072 Herring Cove Road Functional Plan Existing PM 2018

Herring Cove Road & Dentith Road 01-30-2019
S T N 4

Lane Group EBL EBR NBL NBT SBT SBR

NOx Emissions (g/hr) 67 81 40 36 227

VOC Emissions (g/hr) 79 96 47 43 271

Dilemma Vehicles (#) 0 0 0 0 0

Queue Length 50th (m) 428 216 206 144 662

Queue Length 95th (m) 670 604 #644 266 102.1

Internal Link Dist (m) 263.6 1005 386.2

Turn Bay Length (m) 30.0

Base Capacity (vph) 577 721 467 2465 1669

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 044 066 069 017 0.60

Intersection Summary

Area Type: Other

Cycle Length: 105.7

Actuated Cycle Length: 93.7
Control Type: Semi Act-Uncoord
Maximum v/c Ratio: 0.81

Intersection Signal Delay: 20.4 Intersection LOS: C
Intersection Capacity Utilization 72.3% ICU Level of Service C
Analysis Period (min) 15

# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.

Splits and Phases:  16: Herring Cove Road & Dentith Road
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182072 Herring Cove Road Functional Plan

Existing AM 2018

Herring Cove Road & Sussex Street 01-30-2019
Intersection
Int Delay, siveh 1.1
Movement EBL EBR NBL NBT SBT SBR
Lane Configurations ¥ OF% 4 M
Traffic Vol, veh/h 3 36 29 725 481 88
Future Vol, veh/h 3% 36 29 725 481 88
Conflicting Peds, #/hr 0 5 11 0 0 1
Sign Control Stop Stop Free Free Free Free
RT Channelized - Yield - None - None
Storage Length 0 400 450 - - -
Veh in Median Storage, # 0 - - 0 0
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 38 39 32 788 523 9%
Major/Minor Minor2 Majorl Major2
Conflicting Flow Al 1040 326 630 0 - 0
Stage 1 582 - - - -
Stage 2 458 - -
Critical Hdwy 6.84 6.94 4.14
Critical Hdwy Stg 1 5.84 - -
Critical Hdwy Stg 2 5.84 - -
Follow-up Hdwy 352 332 222
Pot Cap-1 Maneuver 226 670 948
Stage 1 522 - -
Stage 2 604
Platoon blocked, %
Mov Cap-1 Maneuver 214 660 938
Mov Cap-2 Maneuver 214 - -
Stage 1 499
Stage 2 598
Approach EB NB SB
HCM Control Delay,s 18 0.3 0
HCM LOS C
Minor Lane/Major Mvmt NBL NBTEBLn1EBLn2 SBT SBR
Capacity (veh/h) 938 214 660 - -
HCM Lane V/C Ratio 0.034 - 0.178 0.059
HCM Control Delay (s) 9 254 10.8
HCM Lane LOS A D B
HCM 95th %tile Q(veh) 0.1 06 02
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182072 Herring Cove Road Functional Plan Existing PM 2018

Herring Cove Road & Sussex Street 01-30-2019
Intersection
Int Delay, siveh 5
Movement EBL EBR NBL NBT SBT SBR
Lane Configurations ¥ OF% 4 M
Traffic Vol, veh/h 51 49 49 649 946 223
Future Vol, veh/h 51 49 49 649 946 223
Conflicting Peds, #/hr 0 32 65 0 0 65
Sign Control Stop Stop Free Free Free Free
RT Channelized - Yield - None - None
Storage Length 0 400 450 - - -
Veh in Median Storage, # 0 - - 0 0
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 55 53 53 705 1028 242
Major/Minor Minor2 Majorl Major2
Conflicting Flow Al 1673 732 1335 0 - 0
Stage 1 1214 - - - -
Stage 2 459 - -
Critical Hdwy 6.84 6.94 4.14

Critical Hdwy Stg 1 5.84
Critical Hdwy Stg 2 5.84 - -
Follow-up Hdwy 352 332 222

Pot Cap-1 Maneuver 87 364 513
Stage 1 244 - -
Stage 2 603

Platoon blocked, %
Mov Cap-1 Maneuver 68 332 482
Mov Cap-2 Maneuver 68 - -

Stage 1 204
Stage 2 567
Approach EB NB SB
HCM Control Delay,s 91.3 0.9 0
HCM LOS F
Minor Lane/Major Mvmt NBL NBTEBLn1EBLn2 SBT SBR
Capacity (veh/h) 482 - 68 332 - -
HCM Lane V/C Ratio 0.11 - 0815 0.16
HCM Control Delay (s) 13.4 - 1618 17.9
HCM Lane LOS B - F C
HCM 95th %tile Q(veh) 0.4 - 38 06
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182072 Herring Cove Road Functional Plan

Existing AM 2018

Herring Cove Road & Drysdale Road 01-30-2019
Intersection
Int Delay, siveh 1.8
Movement WBL WBR NBT NBR SBL SBT
Lane Configurations L +1 N 44
Traffic Vol, veh/h 17 92 557 9 60 376
Future Vol, veh/h 17 92 557 9 60 376
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - 300 -
Veh in Median Storage, # 0 0 - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 18 100 605 10 65 409
Major/Minor Minorl Majorl Major2
Conflicting Flow Al 945 308 0 0 615 0
Stage 1 610 - - - - -
Stage 2 335 - - - -
Critical Hdwy 6.84 6.94 - - 414
Critical Hdwy Stg 1 5.84 - - - -
Critical Hdwy Stg 2 5.84 - - - -
Follow-up Hdwy 352 332 - - 222
Pot Cap-1 Maneuver 260 688 - - 961
Stage 1 505 - - - -
Stage 2 697
Platoon blocked, % - -
Mov Cap-1 Maneuver 242 688 - - 961
Mov Cap-2 Maneuver 242 - - - -
Stage 1 471
Stage 2 697
Approach WB NB SB
HCM Control Delay,s  13.7 0 1.2
HCM LOS B
Minor Lane/Major Mvmt NBT NBRWBLnl SBL SBT
Capacity (veh/h) 534 961
HCM Lane V/C Ratio - 0.222 0.068
HCM Control Delay (s) 13.7 9
HCM Lane LOS B A
HCM 95th %tile Q(veh) 08 02
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182072 Herring Cove Road Functional Plan

Existing PM 2018

Herring Cove Road & Drysdale Road 01-30-2019
Intersection
Int Delay, siveh 2.7
Movement WBL WBR NBT NBR SBL SBT
Lane Configurations L +1 N 44
Traffic Vol, veh/h 20 104 464 26 191 728
Future Vol, veh/h 20 104 464 26 191 728
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - 300 -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 22 113 504 28 208 791
Major/Minor Minorl Majorl Major2
Conflicting Flow Al 1330 266 0 0 532 0
Stage 1 518 - - - - -
Stage 2 812 - - - -
Critical Hdwy 6.84 6.94 - - 414
Critical Hdwy Stg 1 5.84 - - - -
Critical Hdwy Stg 2 5.84 - - - -
Follow-up Hdwy 352 332 - - 222
Pot Cap-1 Maneuver 146 732 - - 1032
Stage 1 563 - - - -
Stage 2 397
Platoon blocked, % - -
Mov Cap-1 Maneuver 117 732 - - 1032
Mov Cap-2 Maneuver 117 - - - -
Stage 1 449
Stage 2 397
Approach WB NB SB
HCM Control Delay,s 18.7 0 1.9
HCM LOS C
Minor Lane/Major Mvmt NBT NBRWBLnl SBL SBT
Capacity (veh/h) - - 396 1032
HCM Lane V/C Ratio - - 034 0.201
HCM Control Delay (s) - - 187 94
HCM Lane LOS - - C A
HCM 95th 9%tile Q(veh) - - 15 038
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182072 Herring Cove Road Functional Plan

Future AM 2033

Herring Cove Road & Purcells Cove Road 02-01-2019

Intersection

Int Delay, siveh 296.1

Movement NBT NBR SBL SBT NWL NWR

Lane Configurations Ts L if

Traffic Vol, veh/h 1303 18 150 532 0 580

Future Vol, veh/h 1303 18 150 532 0 580

Conflicting Peds, #/hr 0 0 0 0 0 0

Sign Control Free Free Free Free Stop Stop

RT Channelized - None - None - Yield

Storage Length - - 200 - 0

Veh in Median Storage, # 0 - - 0 0

Grade, % 0 - - 0 0 -

Peak Hour Factor 92 92 92 92 92 92

Heavy Vehicles, % 2 2 2 2 2 2

Mvmt Flow 1416 20 163 578 0 630

Major/Minor Majorl Major2 Minorl

Conflicting Flow Al 0 0 1436 0 - 1426
Stage 1 - - - - - -
Stage 2 - - - -

Critical Hdwy - - 412 6.22

Critical Hdwy Stg 1 - - - -

Critical Hdwy Stg 2 - - - -

Follow-up Hdwy - 2.218 - 3.318

Pot Cap-1 Maneuver - - 473 0 ~166
Stage 1 - - - - 0 -
Stage 2 - - - - 0

Platoon blocked, % - - -

Mov Cap-1 Maneuver - - 473 - ~166

Mov Cap-2 Maneuver - - - - -
Stage 1
Stage 2

Approach NB SB NW

HCM Control Delay, s 0 3.6 $1314.5

HCM LOS F

Minor Lane/Major Mvmt NBT NBRNWLnl SBL SBT

Capacity (veh/h) - - 166 473

HCM Lane V/C Ratio - 3.798 0.345

HCM Control Delay (s) $13145 16.6

HCM Lane LOS - - F C

HCM 95th 9%tile Q(veh) - - 619 15

Notes

~: Volume exceeds capacity ~ $: Delay exceeds 300s  +: Computation Not Defined ~ *: All major volume in platoon
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182072 Herring Cove Road Functional Plan

Future PM 2033

Herring Cove Road & Purcells Cove Road 02-01-2019
Intersection
Int Delay, siveh 8.6
Movement WBL WBR NBT NBR SBL SBT
Lane Configurations f¥ B L
Traffic Vol, veh/h 0 245 867 50 512 1702
Future Vol, veh/h 0 245 867 50 512 1702
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - Yield - None - None
Storage Length 0 - - 0 -
Veh in Median Storage, # 0 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 0 266 942 54 557 1850
Major/Minor Minorl Majorl Major2
Conflicting Flow Al 969 0 0 99 0
Stage 1 - - - - -
Stage 2 - - - -
Critical Hdwy 6.22 - - 412
Critical Hdwy Stg 1 - - - -
Critical Hdwy Stg 2 - - - -
Follow-up Hdwy - 3.318 - - 2.218
Pot Cap-1 Maneuver 0 308 - - 695
Stage 1 0 - - - -
Stage 2 0
Platoon blocked, % - -
Mov Cap-1 Maneuver 308 - - 695
Mov Cap-2 Maneuver - - - -
Stage 1
Stage 2
Approach WB NB SB
HCM Control Delay,s  60.2 0 6.4
HCM LOS F
Minor Lane/Major Mvmt NBT NBRWBLnl SBL SBT
Capacity (veh/h) 308 695
HCM Lane V/C Ratio - 0.865 0.801
HCM Control Delay (s) 60.2 27.6
HCM Lane LOS F D
HCM 95th 9%tile Q(veh) 7.7 82
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182072 Herring Cove Road Functional Plan

Future AM 2033

Herring Cove Road & Osborne Street 02-01-2019
Intersection
Int Delay, siveh 132.3
Movement EBL EBR NBL NBT SBT SBR
Lane Configurations L 4 T
Traffic Vol, veh/h 242 8 15 1062 498 55
Future Vol, veh/h 242 8 15 1062 498 55
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 0 0
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 263 9 16 1154 541 60
Major/Minor Minor2 Majorl Major2
Conflicting Flow Al 1757 571 601 0 - 0
Stage 1 571 - - - -
Stage 2 1186 - -
Critical Hdwy 6.42 6.22 4.12
Critical Hdwy Stg 1 5.42 - -
Critical Hdwy Stg 2 5.42 - -
Follow-up Hdwy 3.518 3.318 2.218
Pot Cap-1 Maneuver ~93 520 976
Stage 1 565 - -
Stage 2 290
Platoon blocked, %
Mov Cap-1 Maneuver ~89 520 976
Mov Cap-2 Maneuver ~ 89 - -
Stage 1 539
Stage 2 290
Approach EB NB SB
HCM Control Delay, s$ 994.3 0.1 0
HCM LOS F
Minor Lane/Major Mvmt NBL NBTEBLnl SBT SBR
Capacity (veh/h) 976 -9
HCM Lane V/C Ratio 0.017 - 2.986
HCM Control Delay (s) 8.8 05 994.3
HCM Lane LOS A A F
HCM 95th 9%tile Q(veh) 0.1 - 264
Notes
~: Volume exceeds capacity ~ $: Delay exceeds 300s  +: Computation Not Defined ~ *: All major volume in platoon
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182072 Herring Cove Road Functional Plan

Future PM 2033

Herring Cove Road & Osborne Street 02-01-2019
Intersection
Int Delay, siveh 70.2
Movement EBL EBR NBL NBT SBT SBR
Lane Configurations L 4 T
Traffic Vol, veh/h 83 22 30 807 1409 269
Future Vol, veh/h 83 22 30 807 1409 269
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 0 0
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 90 24 33 877 1532 292
Major/Minor Minor2 Majorl Major2
Conflicting Flow Al 2621 1678 1824 0 - 0
Stage 1 1678 - - - -
Stage 2 943 - -
Critical Hdwy 6.42 6.22 4.12
Critical Hdwy Stg 1 5.42 - -
Critical Hdwy Stg 2 5.42 - -
Follow-up Hdwy 3.518 3.318 2.218
Pot Cap-1 Maneuver ~27 117 335
Stage 1 166 - -
Stage 2 379
Platoon blocked, %
Mov Cap-1 Maneuver ~22 117 335
Mov Cap-2 Maneuver ~ 22 - -
Stage 1 134
Stage 2 379
Approach EB NB SB
HCM Control Delay, $ 1748.1 0.6 0
HCM LOS F
Minor Lane/Major Mvmt NBL NBTEBLnl SBT SBR
Capacity (veh/h) 335 - 27
HCM Lane V/C Ratio 0.097 - 4.227
HCM Control Delay (s) 16.9 $1748.1
HCM Lane LOS C A F
HCM 95th 9%tile Q(veh) 0.3 - 14
Notes
~: Volume exceeds capacity ~ $: Delay exceeds 300s  +: Computation Not Defined ~ *: All major volume in platoon
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182072 Herring Cove Road Functional Plan

Future AM 2033

Herring Cove Road & Cowie Hill Road 02-01-2019
2 T N I T
Lane Group EBL EBR NBL NBT SBT SBR
Lane Configurations L % 4 4 ul
Traffic Volume (vph) 68 49 18 983 467 61
Future Volume (vph) 68 49 18 983 467 61
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7
Grade (%) 0% 0% 0%
Storage Length (m) 0.0 0.0 300 40.0
Storage Lanes 1 0 1 1
Taper Length (m) 2.5 25
Lane Util. Factor 100 100 100 100 100 1.00
Ped Bike Factor 0.98 1.00 0.97
Frt 0.944 0.850
Flt Protected 0.972 0.950
Satd. Flow (prot) 1706 0 1789 1883 1883 1601
FIt Permitted 0.972 0.456
Satd. Flow (perm) 1700 0 855 1883 1883 1552
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 42 66
Link Speed (k/h) 50 50 50
Link Distance (m) 129.3 539.1 504.2
Travel Time (s) 9.3 388 363
Confl. Peds. (#/hr) 3 5 5 5
Confl. Bikes (#/hr)
Peak Hour Factor 092 092 092 092 092 092
Growth Factor 100% 100% 100% 100% 100%  100%
Heavy Vehicles (%) 2% 2% 2% 2% 2% 2%
Bus Blockages (#/hr) 0 0 0 0 0 0
Parking (#/hr)
Mid-Block Traffic (%) 0% 0% 0%
Adj. Flow (vph) 74 53 20 1068 508 66
Shared Lane Traffic (%)
Lane Group Flow (vph) 127 0 20 1068 508 66
Turn Type Prot Perm NA NA  Perm
Protected Phases 4 6 2
Permitted Phases 6 2
Total Split (s) 25.0 550 550 550 550
Total Lost Time (s) 6.0 6.1 6.1 6.1 6.1
Act Effct Green (s) 11.3 528 528 528 528
Actuated g/C Ratio 0.16 075 075 075 075
vlc Ratio 0.42 003 076 036 0.06
Control Delay 245 51 144 6.3 1.8
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 24.5 51 144 6.3 1.8
LOS © A B A A
Approach Delay 245 14.3 5.8
Approach LOS © B A
Stops (vph) 69 6 557 172 6
Fuel Used(l) 5 1 74 28 3
CO Emissions (g/hr) 97 21 1372 530 58
Synchro 10 Report
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182072 Herring Cove Road Functional Plan Future AM 2033

Herring Cove Road & Cowie Hill Road 02-01-2019
S T N 4

Lane Group EBL EBR NBL NBT SBT SBR
NOx Emissions (g/hr) 19 4 265 102 11
VOC Emissions (g/hr) 22 5 316 122 13
Dilemma Vehicles (#) 0 0 0 0 0
Queue Length 50th (m) 115 07 851 240 0.0
Queue Length 95th (m) 24.0 3.6 #2281 56.7 4.1
Internal Link Dist (m) 105.3 515.1 480.2

Turn Bay Length (m) 30.0 40.0
Base Capacity (vph) 512 639 1407 1407 1176
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 0.25 003 076 036 0.06

Intersection Summary

Area Type: Other
Cycle Length: 80

Actuated Cycle Length: 70.7

Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.76

Intersection Signal Delay: 12.3 Intersection LOS: B
Intersection Capacity Utilization 70.2% ICU Level of Service C
Analysis Period (min) 15

# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.

Splits and Phases:  7: Herring Cove Road & Cowie Hill Road

iﬁl
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182072 Herring Cove Road Functional Plan

Future PM 2033

Herring Cove Road & Cowie Hill Road 02-01-2019
2 T N I T
Lane Group EBL EBR NBL NBT SBT SBR
Lane Configurations L % 4 4 ul
Traffic Volume (vph) 112 80 70 737 1306 99
Future Volume (vph) 112 80 70 737 1306 99
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7
Grade (%) 0% 0% 0%
Storage Length (m) 0.0 0.0 300 40.0
Storage Lanes 1 0 1 1
Taper Length (m) 2.5 25
Lane Util. Factor 100 100 100 100 100 1.00
Ped Bike Factor 0.98 0.96
Frt 0.944 0.850
Flt Protected 0.972 0.950
Satd. Flow (prot) 1708 0 1789 1883 1883 1601
FIt Permitted 0.972 0.056
Satd. Flow (perm) 1692 0 105 1883 1883 1544
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 32 55
Link Speed (k/h) 50 50 50
Link Distance (m) 129.3 539.1 504.2
Travel Time (s) 9.3 388 363
Confl. Peds. (#/hr) 6 3 6 6
Confl. Bikes (#/hr)
Peak Hour Factor 092 092 092 092 092 092
Growth Factor 100% 100% 100% 100% 100%  100%
Heavy Vehicles (%) 2% 2% 2% 2% 2% 2%
Bus Blockages (#/hr) 0 0 0 0 0 0
Parking (#/hr)
Mid-Block Traffic (%) 0% 0% 0%
Adj. Flow (vph) 122 87 76 801 1420 108
Shared Lane Traffic (%)
Lane Group Flow (vph) 209 0 76 801 1420 108
Turn Type Prot Perm NA NA  Perm
Protected Phases 4 6 2
Permitted Phases 6 2
Total Split (s) 25.0 750 750 750 750
Total Lost Time (s) 6.0 6.1 6.1 6.1 6.1
Act Effct Green (s) 15.7 716 716 716 716
Actuated g/C Ratio 0.16 072 072 072 072
vlc Ratio 0.71 101 059 105 010
Control Delay 46.2 132.3 96 547 2.8
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 46.2 132.3 9.6 547 2.8
LOS D F A D A
Approach Delay 46.2 20.2 510
Approach LOS D © D
Stops (vph) 152 43 350 958 16
Fuel Used(l) 13 12 51 139 5
CO Emissions (g/hr) 234 217 949 2586 99
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182072 Herring Cove Road Functional Plan Future PM 2033

Herring Cove Road & Cowie Hill Road 02-01-2019
S T N 4

Lane Group EBL EBR NBL NBT SBT SBR
NOx Emissions (g/hr) 45 42 183 499 19
VOC Emissions (g/hr) 54 50 219 596 23
Dilemma Vehicles (#) 0 0 0 0 0
Queue Length 50th (m) 315 ~142  66.0 ~296.9 2.6
Queue Length 95th (m) 54.9 #30.8 1064 #391.1 7.9
Internal Link Dist (m) 105.3 515.1 480.2

Turn Bay Length (m) 30.0 40.0
Base Capacity (vph) 352 75 1356 1356 1127
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 0.59 101 059 105 0.10

Intersection Summary

Area Type: Other
Cycle Length: 100

Actuated Cycle Length: 99.4

Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 1.05

Intersection Signal Delay: 40.3 Intersection LOS: D
Intersection Capacity Utilization 90.5% ICU Level of Service E
Analysis Period (min) 15

~ Volume exceeds capacity, queue is theoretically infinite.
Queue shown is maximum after two cycles.

# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.

Splits and Phases:  7: Herring Cove Road & Cowie Hill Road

iﬁl
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182072 Herring Cove Road Functional Plan

Future AM 2033

Herring Cove Road & Glenora Avenue 03-05-2019
Intersection
Int Delay, siveh 9.3
Movement WBL WBR NBT NBR SBL SBT
Lane Configurations L Ts 4‘
Traffic Vol, veh/h 68 59 886 66 46 459
Future Vol, veh/h 68 59 886 66 46 459
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - -
Veh in Median Storage, # 0 0 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 74 64 93 72 50 499
Major/Minor Minorl Majorl Major2
Conflicting Flow Al 1598 999 0 0 1035 0

Stage 1 999 - - - - -

Stage 2 599 - - - -
Critical Hdwy 6.42 6.22 - - 412
Critical Hdwy Stg 1 5.42 - - - -
Critical Hdwy Stg 2 5.42 - - - -
Follow-up Hdwy 3.518 3.318 - - 2.218
Pot Cap-1 Maneuver 117 295 - - 672

Stage 1 356 - - - -

Stage 2 549
Platoon blocked, % - -
Mov Cap-1 Maneuver 105 295 - - 672
Mov Cap-2 Maneuver 105 - - - -

Stage 1 319

Stage 2 549
Approach WB NB SB
HCM Control Delay, s 112.4 0 1
HCM LOS F
Minor Lane/Major Mvmt NBT NBRWBLnl SBL SBT
Capacity (veh/h) 150 672
HCM Lane V/C Ratio 0.92 0.074 -
HCM Control Delay (s) - 1124 108 0
HCM Lane LOS F B A
HCM 95th 9%tile Q(veh) 65 0.2 -
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182072 Herring Cove Road Functional Plan

Future PM 2033

Herring Cove Road & Glenora Avenue 03-05-2019
Intersection
Int Delay, siveh 48.9
Movement WBL WBR NBT NBR SBL SBT
Lane Configurations L Ts 4‘
Traffic Vol, veh/h 45 58 716 48 78 1311
Future Vol, veh/h 45 58 716 48 78 1311
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - -
Veh in Median Storage, # 0 0 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 49 63 778 52 85 1425
Major/Minor Minorl Majorl Major2
Conflicting Flow Al 2399 804 0 0 830 0

Stage 1 804 - - - - -

Stage 2 1595 - - - -
Critical Hdwy 6.42 6.22 - - 412
Critical Hdwy Stg 1 5.42 - - - -
Critical Hdwy Stg 2 5.42 - - -
Follow-up Hdwy 3.518 3.318 - 2.218
Pot Cap-1 Maneuver ~37 383 - - 802

Stage 1 440 - - - -

Stage 2 183
Platoon blocked, % - -
Mov Cap-1 Maneuver ~18 383 - - 802
Mov Cap-2 Maneuver ~18 - - - -

Stage 1 216

Stage 2 183
Approach WB NB SB
HCM Control Delay, $ 1062.6 0 0.6
HCM LOS F
Minor Lane/Major Mvmt NBT NBRWBLnl1 SBL SBT
Capacity (veh/h) 39 802
HCM Lane V/C Ratio - 2.871 0.106 -
HCM Control Delay (s) $10626 10 0
HCM Lane LOS F B A
HCM 95th 9%tile Q(veh) 125 04 -
Notes
~: Volume exceeds capacity ~ $: Delay exceeds 300s  +: Computation Not Defined ~ *: All major volume in platoon
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182072 Herring Cove Road Functional Plan

Future AM 2033

Herring Cove Road & Old Sambro Road 02-01-2019

2 T N I T
Lane Group EBL EBR NBL NBT SBT SBR
Lane Configurations % ul % + b
Traffic Volume (vph) 142 211 349 762 515 96
Future Volume (vph) 142 211 349 762 515 96
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7
Grade (%) 0% 0% 0%
Storage Length (m) 00 250 0.0 0.0
Storage Lanes 1 1 1 0
Taper Length (m) 2.5 25
Lane Util. Factor 100 100 100 100 095 095
Ped Bike Factor
Frt 0.850 0.977
Flt Protected 0.950 0.950
Satd. Flow (prot) 1789 1601 1789 1883 3496 0
FIt Permitted 0.950 0.293
Satd. Flow (perm) 1789 1601 552 1883 3496 0
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 229 32
Link Speed (k/h) 50 50 50
Link Distance (m) 189.5 605.5 669.9
Travel Time (s) 13.6 436 482
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
Peak Hour Factor 092 092 092 092 092 092
Growth Factor 100% 100% 100% 100% 100%  100%
Heavy Vehicles (%) 2% 2% 2% 2% 2% 2%
Bus Blockages (#/hr) 0 0 0 0 0 0
Parking (#/hr)
Mid-Block Traffic (%) 0% 0% 0%
Adj. Flow (vph) 154 229 379 828 560 104
Shared Lane Traffic (%)
Lane Group Flow (vph) 154 229 379 828 664 0
Turn Type Prot  Perm pm+pt NA NA
Protected Phases 4 1 6 2
Permitted Phases 4 6
Total Split (s) 300 300 110 400 29.0
Total Lost Time (s) 6.0 6.0 4.0 6.2 6.2
Act Effct Green (s) 101 101 315 292 180
Actuated g/C Ratio 019 019 061 056 0.35
vlc Ratio 044 046 075 078 054
Control Delay 24.1 69 182 158 146
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 24.1 69 182 158 146
LOS © A B B B
Approach Delay 13.8 166 146
Approach LOS B B B
Stops (vph) 114 34 141 525 416
Fuel Used(l) 8 6 28 65 63
CO Emissions (g/hr) 144 106 523 1207 1171
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182072 Herring Cove Road Functional Plan Future AM 2033

Herring Cove Road & Old Sambro Road 02-01-2019
S T N 4

Lane Group EBL EBR NBL NBT SBT SBR

NOx Emissions (g/hr) 28 20 101 233 226

VOC Emissions (g/hr) 33 24 121 278 270

Dilemma Vehicles (#) 0 0 0 0 0

Queue Length 50th (m) 13.8 00 142 506 233

Queue Length 95th (m) 281 141 #436 #1109 398

Internal Link Dist (m) 165.5 5815 6459

Turn Bay Length (m) 25.0

Base Capacity (vph) 848 879 506 1257 1592

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 018 026 075 066 042

Intersection Summary

Area Type: Other
Cycle Length: 70

Actuated Cycle Length: 51.8

Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.78

Intersection Signal Delay: 15.5 Intersection LOS: B
Intersection Capacity Utilization 58.1% ICU Level of Service B
Analysis Period (min) 15

# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.

Splits and Phases:  11: Herring Cove Road & Old Sambro Road

i@l
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182072 Herring Cove Road Functional Plan

Future PM 2033

Herring Cove Road & Old Sambro Road 02-01-2019

2 T N I T
Lane Group EBL EBR NBL NBT SBT SBR
Lane Configurations % ul % + b
Traffic Volume (vph) 167 399 331 714 1094 173
Future Volume (vph) 167 399 331 714 1094 173
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7
Grade (%) 0% 0% 0%
Storage Length (m) 00 250 0.0 0.0
Storage Lanes 1 1 1 0
Taper Length (m) 2.5 25
Lane Util. Factor 100 100 100 100 095 095
Ped Bike Factor
Frt 0.850 0.980
Flt Protected 0.950 0.950
Satd. Flow (prot) 1789 1601 1789 1883 3507 0
FIt Permitted 0.950 0.101
Satd. Flow (perm) 1789 1601 190 1883 3507 0
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 320 23
Link Speed (k/h) 50 50 50
Link Distance (m) 189.5 605.5 669.9
Travel Time (s) 13.6 436 482
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
Peak Hour Factor 092 092 092 092 092 092
Growth Factor 100% 100% 100% 100% 100%  100%
Heavy Vehicles (%) 2% 2% 2% 2% 2% 2%
Bus Blockages (#/hr) 0 0 0 0 0 0
Parking (#/hr)
Mid-Block Traffic (%) 0% 0% 0%
Adj. Flow (vph) 182 434 360 776 1189 188
Shared Lane Traffic (%)
Lane Group Flow (vph) 182 434 360 776 1377 0
Turn Type Prot  Perm pm+pt NA NA
Protected Phases 4 1 6 2
Permitted Phases 4 6
Total Split (s) 300 300 180 60.0 420
Total Lost Time (s) 6.0 6.0 4.0 6.2 6.2
Act Effct Green (s) 144 144 560 538 357
Actuated g/C Ratio 018 018 070 067 044
vlc Ratio 057 079 088 062 0.8
Control Delay 370 199 433 114 292
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 370 199 433 114 292
LOS D B D B ©
Approach Delay 25.0 215 292
Approach LOS © © ©
Stops (vph) 144 120 183 394 1014
Fuel Used(l) 11 16 34 56 148
CO Emissions (g/hr) 204 298 636 1044 2756
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182072 Herring Cove Road Functional Plan Future PM 2033

Herring Cove Road & Old Sambro Road 02-01-2019
S T N 4

Lane Group EBL EBR NBL NBT SBT SBR

NOx Emissions (g/hr) 39 57 123 202 532

VOC Emissions (g/hr) 47 69 147 241 636

Dilemma Vehicles (#) 0 0 0 0 0

Queue Length 50th (m) 256 156 353 543 924

Queue Length 95th (m) 439 468 #99.7 1246 #168.1

Internal Link Dist (m) 165.5 5815 6459

Turn Bay Length (m) 25.0

Base Capacity (vph) 535 703 411 1264 1579

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 034 062 08 061 087

Intersection Summary

Area Type: Other
Cycle Length: 90

Actuated Cycle Length: 80.5

Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.88

Intersection Signal Delay: 25.6 Intersection LOS: C
Intersection Capacity Utilization 76.8% ICU Level of Service D
Analysis Period (min) 15

# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.

Splits and Phases:  11: Herring Cove Road & Old Sambro Road
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182072 Herring Cove Road Functional Plan

Future AM 2033

Herring Cove Road & Williams Lake Road/Bradford Street 02-01-2019
A ey v ANt 2 M4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % Ts s LI 5 LI 5
Traffic Volume (vph) 3 5 27 131 8 37 49 1018 195 31 626 5
Future Volume (vph) 3 5 27 131 8 37 49 1018 195 31 626 5
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Grade (%) 0% 0% 0% 0%
Storage Length (m) 25.0 0.0 0.0 00 150 00 250 0.0
Storage Lanes 1 0 0 0 1 0 1 0
Taper Length (m) 2.5 2.5 2.5 2.5
Lane Util. Factor 100 100 1.00 100 100 100 100 095 095 1.00 095 0.95
Ped Bike Factor 100 0.99 1.00 1.00 0.99 100 1.00
Frt 0.872 0.972 0.976 0.999
Flt Protected 0.950 0.964 0.950 0.950
Satd. Flow (prot) 1789 1622 0 0 1760 0 1789 3471 0 1789 3574 0
Flt Permitted 0.683 0.759 0.310 0.188
Satd. Flow (perm) 1286 1622 0 0 1383 0 582 3471 0 353 3574 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 29 20 39 1
Link Speed (k/h) 50 50 50 50
Link Distance (m) 85.4 193.6 410.2 605.5
Travel Time (s) 6.1 13.9 29.5 43.6
Confl. Peds. (#/hr) 1 3 3 1 7 10 10 7
Confl. Bikes (#/hr)
Peak Hour Factor 092 092 092 092 092 09 092 09 09 092 092 092
Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%  100%
Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2%
Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0
Parking (#/hr)
Mid-Block Traffic (%) 0% 0% 0% 0%
Adj. Flow (vph) 3 5 29 142 9 40 53 1107 212 34 680 5
Shared Lane Traffic (%)
Lane Group Flow (vph) 3 34 0 0 191 0 53 1319 0 34 685 0
Turn Type Perm NA Perm NA pm-+pt NA Perm NA
Protected Phases 8 4 1 6 2
Permitted Phases 8 4 6 2
Total Split (s) 342 342 342 342 11.0 408 298  29.8
Total Lost Time (s) 6.2 6.2 6.2 4.0 5.9 5.9 5.9
Act Effct Green (s) 141 141 14.1 364 345 283 283
Actuated g/C Ratio 023 0.23 0.23 060  0.57 046  0.46
vlc Ratio 001 0.09 0.57 011  0.67 021 041
Control Delay 16.3 8.4 24.6 7.7 124 202 147
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 16.3 8.4 24.6 7.7 124 202 147
LOS B A © A B © B
Approach Delay 9.0 24.6 12.2 15.0
Approach LOS A © B B
Stops (vph) 3 11 126 21 775 26 409
Fuel Used(l) 0 1 9 3 76 3 53
CO Emissions (g/hr) 2 13 175 50 1418 53 977
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182072 Herring Cove Road Functional Plan
Herring Cove Road & Williams Lake Road/Bradford Street

Future AM 2033
02-01-2019

A ey v ANt 2 M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
NOx Emissions (g/hr) 0 3 34 10 274 10 189
VOC Emissions (g/hr) 1 3 40 11 327 12 225
Dilemma Vehicles (#) 0 0 0 0 0 0 0
Queue Length 50th (m) 0.3 0.4 16.9 19 425 24 279
Queue Length 95th (m) 19 55 32.7 89 1044 115 588
Internal Link Dist (m) 61.4 169.6 386.2 581.5
Turn Bay Length (m) 25.0 15.0 25.0
Base Capacity (vph) 600 772 656 488 2060 164 1660
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 001 0.04 0.29 011  0.64 021 041
Intersection Summary
Area Type: Other

Cycle Length: 75

Actuated Cycle Length: 60.9

Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.67

Intersection Signal Delay: 14.1
Intersection Capacity Utilization 67.6%
Analysis Period (min) 15

Splits and Phases:

Intersection LOS: B
ICU Level of Service C

13: Herring Cove Road & Bradford Street/Williams Lake Road
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182072 Herring Cove Road Functional Plan

Future PM 2033

Herring Cove Road & Williams Lake Road/Bradford Street 02-01-2019
A ey v ANt 2 M4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % Ts s LI 5 LI 5
Traffic Volume (vph) 37 23 149 160 30 26 95 907 166 68 1426 4
Future Volume (vph) 37 23 149 160 30 26 95 907 166 68 1426 4
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Grade (%) 0% 0% 0% 0%
Storage Length (m) 25.0 0.0 0.0 00 150 00 250 0.0
Storage Lanes 1 0 0 0 1 0 1 0
Taper Length (m) 2.5 2.5 2.5 2.5
Lane Util. Factor 100 100 1.00 100 100 100 100 095 095 1.00 095 0.95
Ped Bike Factor 100 098 0.99 0.99 100 1.00
Frt 0.870 0.984 0.977
Flt Protected 0.950 0.964 0.950 0.950
Satd. Flow (prot) 1789 1604 0 0 1782 0 1789 3478 0 1789 3578 0
Flt Permitted 0.659 0.637 0.092 0.235
Satd. Flow (perm) 1235 1604 0 0 1170 0 173 3478 0 442 3578 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 162 8 37
Link Speed (k/h) 50 50 50 50
Link Distance (m) 85.4 193.6 410.2 605.5
Travel Time (s) 6.1 13.9 29.5 43.6
Confl. Peds. (#/hr) 8 13 13 8 9 6 6 9
Confl. Bikes (#/hr)
Peak Hour Factor 092 092 092 092 092 09 092 09 09 092 092 092
Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%  100%
Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2%
Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0
Parking (#/hr)
Mid-Block Traffic (%) 0% 0% 0% 0%
Adj. Flow (vph) 40 25 162 174 33 28 103 986 180 74 1550 4
Shared Lane Traffic (%)
Lane Group Flow (vph) 40 187 0 0 235 0 103 1166 0 74 1554 0
Turn Type Perm NA Perm NA pm-+pt NA Perm NA
Protected Phases 8 4 1 6 2
Permitted Phases 8 4 6 2
Total Split (s) 342 342 342 342 11.0 558 448 448
Total Lost Time (s) 6.2 6.2 6.2 4.0 5.9 5.9 5.9
Act Effct Green (s) 199 199 19.9 499 48,0 396 396
Actuated g/C Ratio 025 0.25 0.25 062 0.60 049 049
vlc Ratio 0.13 0.36 0.80 041 0.56 034 0.88
Control Delay 24.2 7.9 475 132 115 218 282
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 24.2 7.9 475 132 115 218 282
LOS © A D B B © ©
Approach Delay 10.8 475 11.6 27.9
Approach LOS B D B ©
Stops (vph) 29 32 187 37 589 46 1104
Fuel Used(l) 2 3 16 5 64 6 138
CO Emissions (g/hr) 31 59 299 102 1199 113 2568
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182072 Herring Cove Road Functional Plan

Herring Cove Road & Williams Lake Road/Bradford Street

Future PM 2033

02-01-2019

A ey v ANt 2 M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
NOx Emissions (g/hr) 6 11 58 20 231 22 496
VOC Emissions (g/hr) 7 14 69 24 277 26 592
Dilemma Vehicles (#) 0 0 0 0 0 0 0
Queue Length 50th (m) 4.9 3.0 335 58  50.6 72 1161
Queue Length 95th (m) 122 173 58.7 159 828 21.0 #190.2
Internal Link Dist (m) 61.4 169.6 386.2 581.5
Turn Bay Length (m) 25.0 15.0 25.0
Base Capacity (vph) 439 675 421 251 2218 218 1768
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 009 0.28 0.56 041 053 034 0.88
Intersection Summary
Area Type: Other

Cycle Length: 90

Actuated Cycle Length: 80.2

Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.88

Intersection Signal Delay: 22.0
Intersection Capacity Utilization 94.4%

Intersection LOS: C
ICU Level of Service F

Analysis Period (min) 15

# 95th percentile volume exceeds capacity, queue may be longer.

Queue shown is maximum after two cycles.

Splits and Phases:

13: Herring Cove Road & Bradford Street/Williams Lake Road

*\ 1
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182072 Herring Cove Road Functional Plan

Future AM 2033

Herring Cove Road & Dentith Road 02-01-2019

2 T N I T
Lane Group EBL EBR NBL NBT SBT SBR
Lane Configurations % ul LI © S
Traffic Volume (vph) 165 295 569 1046 527 148
Future Volume (vph) 165 295 569 1046 527 148
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7
Grade (%) 0% 0% 0%
Storage Length (m) 0.0 0.0 300 0.0
Storage Lanes 1 1 1 0
Taper Length (m) 2.5 25
Lane Util. Factor 100 100 100 095 095 095
Ped Bike Factor 098 0.96 0.99
Frt 0.850 0.967
Flt Protected 0.950 0.950
Satd. Flow (prot) 1789 1601 1789 3579 3438 0
FIt Permitted 0.950 0.169
Satd. Flow (perm) 1750 1542 318 3579 3438 0
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 321 42
Link Speed (k/h) 50 50 50
Link Distance (m) 287.6 1245 410.2
Travel Time (s) 20.7 9.0 295
Confl. Peds. (#/hr) 19 22 10 10
Confl. Bikes (#/hr)
Peak Hour Factor 092 092 092 092 092 092
Growth Factor 100% 100% 100% 100% 100%  100%
Heavy Vehicles (%) 2% 2% 2% 2% 2% 2%
Bus Blockages (#/hr) 0 0 0 0 0 0
Parking (#/hr)
Mid-Block Traffic (%) 0% 0% 0%
Adj. Flow (vph) 179 321 618 1137 573 161
Shared Lane Traffic (%)
Lane Group Flow (vph) 179 321 618 1137 734 0
Turn Type Prot  Perm pm+pt NA NA
Protected Phases 4 1 6 2
Permitted Phases 4 6
Total Split (s) 270 270 280 530 250
Total Lost Time (s) 6.0 6.0 4.0 5.7 5.7
Act Effct Green (s) 158 1568 493 476 203
Actuated g/C Ratio 021 021 066 063 027
vlc Ratio 048 056 093 050 0.77
Control Delay 29.8 72 410 93 319
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 29.8 72 410 93 319
LOS © A D A ©
Approach Delay 15.3 204 319
Approach LOS B © ©
Stops (vph) 133 36 360 529 548
Fuel Used(l) 11 10 33 32 55
CO Emissions (g/hr) 210 195 609 589 1026
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182072 Herring Cove Road Functional Plan Future AM 2033

Herring Cove Road & Dentith Road 02-01-2019
S T N 4

Lane Group EBL EBR NBL NBT SBT SBR

NOx Emissions (g/hr) 40 38 118 114 198

VOC Emissions (g/hr) 48 45 140 136 237

Dilemma Vehicles (#) 0 0 0 0 0

Queue Length 50th (m) 22.2 00 741 495 531

Queue Length 95th (m) 394 180 #1403 649 #3818

Internal Link Dist (m) 263.6 1005 386.2

Turn Bay Length (m) 30.0

Base Capacity (vph) 502 664 681 2266 958

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 036 048 091 050 0.77

Intersection Summary
Area Type: Other
Cycle Length: 80
Actuated Cycle Length: 75.2
Control Type: Semi Act-Uncoord
Maximum v/c Ratio: 0.93
Intersection Signal Delay: 22.4 Intersection LOS: C
Intersection Capacity Utilization 77.6% ICU Level of Service D
Analysis Period (min) 15
# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.

Splits and Phases:  16: Herring Cove Road & Dentith Road
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182072 Herring Cove Road Functional Plan

Future PM 2033

Herring Cove Road & Dentith Road 02-01-2019

2 T N I T
Lane Group EBL EBR NBL NBT SBT SBR
Lane Configurations % ul LI © S
Traffic Volume (vph) 231 734 469 810 1367 252
Future Volume (vph) 231 734 469 810 1367 252
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7
Grade (%) 0% 0% 0%
Storage Length (m) 0.0 0.0 300 0.0
Storage Lanes 1 1 1 0
Taper Length (m) 2.5 25
Lane Util. Factor 100 100 100 095 095 095
Ped Bike Factor 098 093 0.99
Frt 0.850 0.977
Flt Protected 0.950 0.950
Satd. Flow (prot) 1789 1601 1789 3579 3462 0
FIt Permitted 0.950 0.076
Satd. Flow (perm) 1752 1493 143 3579 3462 0
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 345 21
Link Speed (k/h) 50 50 50
Link Distance (m) 287.6 1245 410.2
Travel Time (s) 20.7 9.0 295
Confl. Peds. (#/hr) 12 33 19 19
Confl. Bikes (#/hr)
Peak Hour Factor 092 092 092 092 092 092
Growth Factor 100% 100% 100% 100% 100%  100%
Heavy Vehicles (%) 2% 2% 2% 2% 2% 2%
Bus Blockages (#/hr) 0 0 0 0 0 0
Parking (#/hr)
Mid-Block Traffic (%) 0% 0% 0%
Adj. Flow (vph) 251 798 510 880 1486 274
Shared Lane Traffic (%)
Lane Group Flow (vph) 251 798 510 880 1760 0
Turn Type Prot  Perm pm+pt NA NA
Protected Phases 4 1 6 2
Permitted Phases 4 6
Total Split (s) 400 400 260 800 540
Total Lost Time (s) 6.0 6.0 4.0 5.7 5.7
Act Effct Green (s) 340 340 760 743 483
Actuated g/C Ratio 028 028 063 062 040
vlc Ratio 050 119 130 040 125
Control Delay 399 1232 1847 122 1515
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 399 1232 1847 122 1515
LOS D F F B F
Approach Delay 103.2 755 1515
Approach LOS F E F
Stops (vph) 189 370 308 387 1303
Fuel Used(l) 18 98 79 26 281
CO Emissions (g/hr) 328 1821 1471 481 5228
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182072 Herring Cove Road Functional Plan Future PM 2033

Herring Cove Road & Dentith Road 02-01-2019
S T N 4

Lane Group EBL EBR NBL NBT SBT SBR

NOx Emissions (g/hr) 63 352 284 93 1009

VOC Emissions (g/hr) 76 420 339 111 1206

Dilemma Vehicles (#) 0 0 0 0 0

Queue Length 50th (m) 493 ~165.2 ~1385 515 ~2724

Queue Length 95th (m) 74.8 #2400 #2042 640 #3154

Internal Link Dist (m) 263.6 1005 386.2

Turn Bay Length (m) 30.0

Base Capacity (vph) 506 670 392 2215 1406

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 050 119 130 040 125

Intersection Summary

Area Type: Other

Cycle Length: 120

Actuated Cycle Length: 120
Control Type: Semi Act-Uncoord
Maximum v/c Ratio: 1.30

Intersection Signal Delay: 114.3 Intersection LOS: F
Intersection Capacity Utilization 104.2% ICU Level of Service G
Analysis Period (min) 15

~ Volume exceeds capacity, queue is theoretically infinite.
Queue shown is maximum after two cycles.

# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.

Splits and Phases:  16: Herring Cove Road & Dentith Road
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182072 Herring Cove Road Functional Plan Future AM 2033

Herring Cove Road & Sussex Street 02-01-2019
Intersection
Int Delay, siveh 6.4
Movement EBL EBR NBL NBT SBT SBR
Lane Configurations ¥ OF% 4 M
Traffic Vol, veh/h 51 56 82 1595 773 95
Future Vol, veh/h 51 56 82 1595 773 95
Conflicting Peds, #/hr 0 5 11 0 0 1
Sign Control Stop Stop Free Free Free Free
RT Channelized - Yield - None - None
Storage Length 0 400 450 - - -
Veh in Median Storage, # 0 - - 0 0
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 55 61 89 1734 840 103
Major/Minor Minor2 Majorl Major2
Conflicting Flow Al 1948 488 954 0 - 0
Stage 1 903 - - - -
Stage 2 1045 - -
Critical Hdwy 6.84 6.94 4.14

Critical Hdwy Stg 1 5.84
Critical Hdwy Stg 2 5.84 - -
Follow-up Hdwy 352 332 222

Pot Cap-1 Maneuver 57 526 716
Stage 1 356 - -
Stage 2 300

Platoon blocked, %
Mov Cap-1 Maneuver ~49 518 709
Mov Cap-2 Maneuver ~49 - -

Stage 1 308
Stage 2 297
Approach EB NB SB
HCM Control Delay, s 151.5 0.5 0
HCM LOS F
Minor Lane/Major Mvmt NBL NBTEBLn1EBLn2 SBT SBR
Capacity (veh/h) 709 - 49 518 - -
HCM Lane V/C Ratio 0.126 - 1131 0.118
HCM Control Delay (s) 10.8 $303.7 129
HCM Lane LOS B - F B
HCM 95th 9%tile Q(veh) 0.4 - 5 04
Notes

~: Volume exceeds capacity ~ $: Delay exceeds 300s  +: Computation Not Defined ~ *: All major volume in platoon
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182072 Herring Cove Road Functional Plan

Future PM 2033

Herring Cove Road & Sussex Street 02-01-2019
Intersection
Int Delay, siveh 183.3
Movement EBL EBR NBL NBT SBT SBR
Lane Configurations ¥ OF% 4 M
Traffic Vol, veh/h 68 108 86 1222 1920 244
Future Vol, veh/h 68 108 86 1222 1920 244
Conflicting Peds, #/hr 0 32 65 0 0 65
Sign Control Stop Stop Free Free Free Free
RT Channelized - Yield - None - None
Storage Length 0 400 450 - - -
Veh in Median Storage, # 0 - 0 0
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 74 117 93 1328 2087 265
Major/Minor Minor2 Majorl Major2
Conflicting Flow Al 3135 1273 2417 0 - 0
Stage 1 2285 - - - -
Stage 2 850 - -
Critical Hdwy 6.84 6.94 4.14
Critical Hdwy Stg 1 5.84 - -
Critical Hdwy Stg 2 5.84 - -
Follow-up Hdwy 352 332 222
Pot Cap-1 Maneuver ~9 158 194
Stage 1 ~63 - -
Stage 2 379
Platoon blocked, %
Mov Cap-1 Maneuver ~4 144 182
Mov Cap-2 Maneuver ~4 - -
Stage 1 ~29
Stage 2 356
Approach EB NB SB
HCM Control Delay, $ 3776.9 2.9 0
HCM LOS F
Minor Lane/Major Mvmt NBL NBTEBLn1EBLn2 SBT SBR
Capacity (veh/h) 182 4 144 - -
HCM Lane V/C Ratio 0.514 -18.478 0.815
HCM Control Delay (s) 44 $9628.1 92.8
HCM Lane LOS E - F F
HCM 95th %tile Q(veh) 2.6 112 52
Notes
~: Volume exceeds capacity ~ $: Delay exceeds 300s  +: Computation Not Defined ~ *: All major volume in platoon
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182072 Herring Cove Road Functional Plan

Future AM 2033

Herring Cove Road & Drysdale Road 02-01-2019
Intersection
Int Delay, siveh 98.4
Movement WBL WBR NBT NBR SBL SBT
Lane Configurations L +1 N 44
Traffic Vol, veh/h 44 337 1235 18 143 605
Future Vol, veh/h 44 337 1235 18 143 605
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - 300 -
Veh in Median Storage, # 0 - 0 - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 48 366 1342 20 155 658
Major/Minor Minorl Majorl Major2
Conflicting Flow Al 1991 681 0 0 1362 0
Stage 1 1352 - - - - -
Stage 2 639 - -
Critical Hdwy 6.84 6.94 4.14
Critical Hdwy Stg 1 5.84 - -
Critical Hdwy Stg 2 5.84 - -
Follow-up Hdwy 352 332 2.22
Pot Cap-1 Maneuver 53 393 501
Stage 1 206 - -
Stage 2 488
Platoon blocked, %
Mov Cap-1 Maneuver ~37 393 501
Mov Cap-2 Maneuver ~ 37 - -
Stage 1 142
Stage 2 488
Approach WB NB SB
HCM Control Delay, s$ 609.4 0 2.9
HCM LOS F
Minor Lane/Major Mvmt NBT NBRWBLnl1 SBL SBT
Capacity (veh/h) 186 501
HCM Lane V/C Ratio - 2227 031
HCM Control Delay (s) $609.4 154
HCM Lane LOS - - F C
HCM 95th %tile Q(veh) 332 13
Notes
~: Volume exceeds capacity ~ $: Delay exceeds 300s  +: Computation Not Defined ~ *: All major volume in platoon
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182072 Herring Cove Road Functional Plan

Future PM 2033

Herring Cove Road & Drysdale Road 02-01-2019
Intersection
Int Delay, siveh 601.6
Movement WBL WBR NBT NBR SBL SBT
Lane Configurations L +1 N 44
Traffic Vol, veh/h 38 266 912 56 463 1489
Future Vol, veh/h 38 266 912 56 463 1489
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - 300 -
Veh in Median Storage, # 0 0 - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 41 289 991 61 503 1618
Major/Minor Minorl Majorl Major2
Conflicting Flow Al 2837 526 0 0 1052 0
Stage 1 1022 - - - - -
Stage 2 1815 - -
Critical Hdwy 6.84 6.94 4.14
Critical Hdwy Stg 1 5.84 - -
Critical Hdwy Stg 2 5.84 - -
Follow-up Hdwy 352 332 2.22
Pot Cap-1 Maneuver ~14 496 657
Stage 1 308 - -
Stage 2 115
Platoon blocked, %
Mov Cap-1 Maneuver ~3 496 657
Mov Cap-2 Maneuver ~3 - -
Stage 1 72
Stage 2 115
Approach WB NB SB
HCM Control Delay, $ 6340.3 0 6.2
HCM LOS F
Minor Lane/Major Mvmt NBT NBRWBLnl1 SBL SBT
Capacity (veh/h) 23 657
HCM Lane V/C Ratio -14.367 0.766
HCM Control Delay (s) $6340.3 26.1
HCM Lane LOS F D
HCM 95th 9%tile Q(veh) 414 7.2
Notes
~: Volume exceeds capacity ~ $: Delay exceeds 300s  +: Computation Not Defined ~ *: All major volume in platoon
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Herring Cove Road Functional Plan
Existing Conditions Report

Appendix C

Traffic Signal Warrants

Harbourside Transportation Consultants - #182072 Appendix C



2005 Canadian Matrix Traffic Signal Warrant Analysis

Main Street (name) Herring Cove Road Direction (EW or NS) NS Date: 2018
Side Street (name) Purcells Cove Road Direction (EW or NS) EW City: Halifax, NS
Quadrant (if appl)
5H 2
5 = @
Lane Configuration = art 5 E e = EE E £
p E; o o 53
3 o 3 & S 3 g e
£ = £Z = £ ==
w = EE = nj D&
Herring Cove Road NB 1 1
Herring Cove Road SB. 1 1 (y/n) n
Purcells Cove Road WwB 1 (y/n) n
Purcells Cove Road EB (y/n) n
(#) 410816
Central Business District (y/n) n
Other input Speed Trucks Bus Rt Median
(Km/h) % (yin) (m]
Herring Cove Road NS 50 2.0% y 0.0
Purcells Cove Road EW 2.0% n
Pedl Ped2 Ped3 Ped4
Traffic Input NB SB WB EB NS NS EW EW
LT Th RT LT Th RT LT Th RT LT Th RT W Side E Side N Side Sside
7:00 - 8:00 0 824 5 120 252 0 0 0 586 0 0 0 0 0 0 0
8:00 - 9:00 0 711 19 150 325 0 0 0 581 0 0 0 0 0 0 0
11:00 - 12:00 0 596 36 251 606 0 0 0 288 0 0 0 0 0 0 0
12:00 - 13:00 0 638 39 266 620 0 0 0 281 0 0 0 0 0 0 0
16:00 - 17:00 0 525 41 421 1174 0 0 0 215 0 0 0 0 0 0 0
17:00 - 18:00 0 556 51 512 1176 0 0 0 245 0 0 0 0 0 0 0
Total (6-hour peak) 0 3,850 191 1,720 4,153 0 0 0 2,196 0 0 0 0 0 0 0
Average (6-hour peak) 0 642 32 287 692 0 0 0 366 0 0 0 0 0 0 0
o
I+
o
@
hour Peak g
Average 6-hour Peal 3
", § W = [CoiX) / K+ (F (Xy) L) 1 Ko X Cy
Turning Movements 2
£
S
a A
] W= 244 0
3 o
: £ z 5 2 Veh Ped
©
o ot | o | o | \ Warranted
32 RT
<North NB 1,008 Iﬁ_/ 642 TH NB
Herring Cove Road | 0 LT
LT 287 Herring Cove Road
sB ™ 692 T —— 692 sB
RT 0

Ped4| 0




2005 Canadian Matrix Traffic Signal Warrant Analysis

Main Street (name) Herring Cove Road Direction (EW or NS) NS Date: 2018
Side Street (name) Osborne Street Direction (EW or NS) EW City: Halifax, NS
Quadrant (if appl)
5H 2
5 = Eaq
Lane Configuration = art 5 E e = EE Ee
p E; o = 53
b < 3 < s 3 e P
< = £ < = x 2.2
@ = e = @ S5
Herring Cove Road NB 1 1
Herring Cove Road SB. 1 1 (y/n) n
Oshorne Street WB (y/n) n
Oshorne Street EB 1 (yln) n
(#) 410816
Central Business District (yin) n
Other input Speed Trucks Bus Rt Median
(Km/h) % (yin) m
Herring Cove Road NS 50 2.0% y 0.0
Osborne Street EW 2.0% n
Pedl Ped2 Ped3 Ped4
Traffic Input NB SB WB EB NS NS EW EW
LT Th RT LT Th RT LT Th RT LT Th RT W Side E Side N Side S side
7:00 - 8:00 6 691 0 0 236 41 0 0 0 233 0 11 0 0 0 0
8:00 - 9:00 121 594 0 0 316 55 0 0 0 242 0 9 0 0 0 0
11:00 - 12:00 22 515 0 0 545 127 0 0 0 130 0 26 0 0 0 0
12:00 - 13:00 13 481 0 0 555 112 0 0 0 139 0 24 0 0 0 0
16:00 - 17:00 30 495 0 0 807 270 0 0 0 83 0 23 0 0 0 0
17:00 - 18:00 26 473 0 0 834 240 0 0 0 104 0 28 0 0 0 0
Total (6-hour peak) 218 3,249 0 0 3,293 845 0 0 0 931 0 121 0 0 0 0
Average (6-hour peak) 36 542 0 0 549 141 0 0 0 155 0 20 0 0 0 0
]
£
=]
Average 6-hour Peak @
; g W = [Co(Xva) Ky + (F (Xup) L)/ K] X G
Turning Movements 5
2
Q (o]
= A
for)
: £ z 5 Veh Ped
° ° | ° | o | \ Warranted
0 RT
<North NB 697 \ 542 TH NB
Herring Cove Road | 36 LT
LT 0+ Herring Cove Road
RT 141
N (e [-1=& -]
= = T = 3
— - = @ 2
o
2
\2




2005 Canadian Matrix Traffic Signal Warrant Analysis

Main Street (name) Herring Cove Road Direction (EW or NS) NS Date: 2018
Side Street (name) Glenora Avenue Direction (EW or NS) EW City: Halifax, NS
Quadrant (if appl)
55 EET 2 8
Lane Configuration o 5 SE |~ e §= % 5
3 o 3 & S 3 g e
< = £ < = x 2.2
@ = e = @ S5
Herring Cove Road NB 1 1
Herring Cove Road SB. 1 1 (y/n) n
Glenora Avenue WB 1 (y/n) n
Glenora Avenue EB 1 (yln) n
(#) 410816
Central Business District (yin) n
Other input Speed Trucks Bus Rt Median
(Km/h) % (yin) m
Herring Cove Road NS 50 2.0% y 0.0
Glenora Avenue EW 2.0% n
Pedl Ped2 Ped3 Ped4
Traffic Input NB SB WB EB NS NS EW EW
LT Th RT LT Th RT LT Th RT LT Th RT W Side E Side N Side S side
7:00 - 8:00 0 517 64 34 201 0 49 0 61 0 0 0 0 0 0 0
8:00 - 9:00 5 419 66 47 301 0 68 0 59 0 0 0 0 0 0 0
11:00 - 12:00 0 433 39 39 380 0 32 2 45 3 0 3 0 0 0 0
12:00 - 13:00 2 445 36 33 470 4 38 0 36 3 0 2 0 0 0 0
16:00 - 17:00 0 404 49 78 785 2 46 0 58 2 0 0 0 0 0 0
17:00 - 18:00 2 373 56 92 661 0 33 0 61 0 0 3 0 0 0 0
Total (6-hour peak) 9 2,591 310 323 2,798 6 266 2 320 8 0 8 0 0 0 0
Average (6-hour peak) 2 432 52 54 466 1 44 0 53 1 0 1 0 0 0 0
®
S
s
Average 6-hour Peak Z
o : W= [Cor(Xea) [ Ky + (F (Xy) L)/ K] X €y
Turning Movements s
o}
o 2
= © A
2 ©
: £ z 5 8 Veh Ped
° 3 | ° | ¥ \ NOT Warranted
52 RT
<North NB 487 \ 432 TH NB
Herring Cove Road | 2 LT
LT 54  — | Herring Cove Road
sB ™ 466 \/' 512 s8>
RT i
N » ST -
=
o E E 3
o
2
\2




2005 Canadian Matrix Traffic Signal Warrant Analysis

Main Street (name) Herring Cove Road Direction (EW or NS) NS Date: 2018
Side Street (name) Sussex Street Direction (EW or NS) EW City: Halifax, NS
Quadrant (if appl)
5H 2
5 = @
Lane Configuration = art 5 E e = EE E £
p E; o o 53
3 o 3 & S 3 g e
£ = £Z = £ ==
w = == = w D&
Herring Cove Road NB 1 2 2
Herring Cove Road SB. 2 2 (y/n)
Sussex Street WB (y/n) n
Sussex Street EB (y/n)
(#) 410816
Central Business District (yin) n
Other input Speed Trucks Bus Rt Median
(Km/h) % (yin) m
Herring Cove Road NS 50 2.0% y 0.0
Sussex Street EW 2.0% n
Pedl Ped2 Ped3 Ped4
Traffic Input NB SB WB EB NS NS EW EW
LT Th RT LT Th RT LT Th RT LT Th RT W Side E Side N Side Sside
7:00 - 8:00 12 654 0 0 313 4 0 0 0 48 0 13 5 0 0 4
8:00 - 9:00 30 726 0 0 481 89 0 0 0 35 0 37 12 0 0 5
11:00 - 12:00 21 524 0 0 482 114 0 0 0 57 0 22 19 0 2 10
12:00 - 13:00 25 540 0 0 549 136 0 0 0 44 0 30 31 0 0 31
16:00 - 17:00 46 618 0 0 941 229 0 0 0 60 0 47 50 0 0 15
17:00 - 18:00 47 633 0 0 868 177 0 0 0 58 0 42 61 0 0 45
Total (6-hour peak) 181 3,695 0 0 3,634 789 0 0 0 302 0 191 178 0 2 110
Average (6-hour peak) 30 616 0 0 606 132 0 0 0 50 0 32 30 0 0 18
o
g
Average 6-hour Peak 3
; F W = [Cre(Xy) Ky + (F (Xup) L) 1 K] X Ci
Turning Movements &
@ @
= A
[ =] & W= 76 44 32
fae)
: £ z 5 Veh Ped
° ° | ° | o | \ NOT Warranted
0 RT
Herring Cove Road | 30 LT
LT 0+ Herring Cove Road
SB TH 606 ——> 638 SB >
RT 132
\ | 8 | o 2
] = T = 3
— - = @ 2
0
2
\2




2005 Canadian Matrix Traffic Signal Warrant Analysis

Main Street (name) Herring Cove Road Direction (EW or NS) NS Date: 2018
Side Street (name) Drysdale Road Direction (EW or NS) EW City: Halifax, NS
Quadrant (if appl)
55 EET 2 8
Lane Configuration o 5 SE |~ e §= % 5
3 o 3 & S 3 g e
2 = £Z = £ ==
w = EE = nj D&
Herring Cove Road NB 1 1 2
Herring Cove Road SB. 1 2 2 (y/n) n
Drysdale Road WwB 1 (y/n) n
Drysdale Road EB (y/) y
(#) 410816
Central Business District (yin) n
Other input Speed Trucks Bus Rt Median
(Km/h) % (yin) m
Herring Cove Road NS 50 2.0% y 0.0
Drysdale Road EW 2.0% n
Pedl Ped2 Ped3 Ped4
Traffic Input NB SB WB EB NS NS EW EW
LT Th RT LT Th RT LT Th RT LT Th RT W Side E Side N Side Sside
7:00 - 8:00 0 622 3 47 239 0 5 0 95 0 0 0 0 0 0 0
8:00 - 9:00 0 557 10 60 376 0 18 0 93 0 0 0 0 0 0 0
11:00 - 12:00 0 411 8 59 416 0 9 0 e 0 0 0 0 0 0 0
12:00 - 13:00 0 381 1 69 416 0 7 0 63 0 0 0 0 0 0 0
16:00 - 17:00 0 478 17 129 732 0 19 0 92 0 0 0 0 0 0 0
17:00 - 18:00 0 464 26 191 729 0 21 0 104 0 0 0 0 0 0 0
Total (6-hour peak) 0 2,913 75 555 2,908 0 79 0 524 0 0 0 0 0 0 0
Average (6-hour peak) 0 486 13 93 485 0 13 0 87 0 0 0 0 0 0 0
=i
o
¢
Average 6-hour Peak ©
; g W = [Cre(Xy) Ky + (F (Xup) L) 1 K] X Ci
Turning Movements 3
5
A
@ W = 35 35 0
3 fe}
8 1 5 g Veh Ped
° 5 | ° | ] \ NOT Warranted
13 RT
<North NB 573 486 TH NB
Herring Cove Road | 0 LT
LT 93 Herring Cove Road
sB ™ 485 \/' 498 s8>
RT 0 \

Ped4| 0




2005 Canadian Matrix Traffic Signal Warrant Analysis

Main Street (name) Herring Cove Road Direction (EW or NS) NS Date: 2033
Side Street (name) Glenora Avenue Direction (EW or NS) EW City: Halifax, NS
Quadrant (if appl)
55 EET 2 8
Lane Configuration o 5 SE |~ e §= % 5
3 o 3 & S 3 g e
< = £ < = x 2.2
@ = e = @ S5
Herring Cove Road NB 1 1
Herring Cove Road SB. 1 1 (y/n) n
Glenora Avenue WB 1 (y/n) n
Glenora Avenue EB 1 (yln) n
(#) 410816
Central Business District (yin) n
Other input Speed Trucks Bus Rt Median
(Km/h) % (yin) m
Herring Cove Road NS 50 2.0% y 0.0
Glenora Avenue EW 2.0% n
Pedl Ped2 Ped3 Ped4
Traffic Input NB SB WB EB NS NS EW EW
LT Th RT LT Th RT LT Th RT LT Th RT W Side E Side N Side S side
7:00 - 8:00 0 1093 64 34 307 0 49 0 61 0 0 0 0 0 0 0
8:00 - 9:00 5 886 66 47 459 0 68 0 59 0 0 0 0 0 0 0
11:00 - 12:00 0 916 39 39 579 0 32 2 45 3 0 3 0 0 0 0
12:00 - 13:00 2 941 36 33 77 4 38 0 36 3 0 2 0 0 0 0
16:00 - 17:00 0 716 49 78 1311 2 46 0 58 2 0 0 0 0 0 0
17:00 - 18:00 2 661 56 92 1104 0 33 0 61 0 0 3 0 0 0 0
Total (6-hour peak) 9 5,213 310 323 4,477 6 266 2 320 8 0 8 0 0 0 0
Average (6-hour peak) 2 869 52 54 746 1 44 0 53 1 0 1 0 0 0 0
®
S
s
Average 6-hour Peak Z
o : W= [Cor(Xea) [ Ky + (F (Xy) L)/ K] X €y
Turning Movements s
o}
o 2
= © A
2 ©
: £ z 5 8 Veh Ped
° 3 | ° | ¥ | Warranted
\ 52 RT
<North NB 923 869 TH NB
Herring Cove Road \ 2 LT
[
LT 54 | Herring Cove Road
sB ™ 746 — 792 sB
———
RT i
\ | 5 | - | - - |
=
o E E 3




2005 Canadian Matrix Traffic Signal Warrant Analysis

Main Street (name) Herring Cove Road Direction (EW or NS) NS Date: 2033
Side Street (name) Sussex Street Direction (EW or NS) EW City: Halifax, NS
Quadrant (if appl)
5h = Egq
Lane Configuration o 5 = E |~ e é E Ee
S 3 3¢ < S 3 g s
< = £ < = x 2.2
] = e = @ S5
Herring Cove Road NB 1 2 2
Herring Cove Road SB. 2 2 (y/n)
Sussex Street WB (y/n) n
Sussex Street EB (y/n)
(#) 410816
Central Business District (yin) n
Other input Speed Trucks Bus Rt Median
(Km/h) % (yin) m
Herring Cove Road NS 50 2.0% y 0.0
Sussex Street EW 2.0% n
Pedl Ped2 Ped3 Ped4
Traffic Input NB SB WB EB NS NS EW EW
LT Th RT LT Th RT LT Th RT LT Th RT W Side E Side N Side S side
7:00 - 8:00 33 1437 0 0 503 47 0 0 0 70 0 20 5 0 0 4
8:00 - 9:00 82 1595 0 0 773 95 0 0 0 51 0 56 12 0 0 5
11:00 - 12:00 57 1151 0 0 775 122 0 0 0 83 0 33 19 0 2 10
12:00 - 13:00 68 1186 0 0 882 145 0 0 0 64 0 45 31 0 0 31
16:00 - 17:00 86 1222 0 0 1920 244 0 0 0 68 0 108 50 0 0 15
17:00 - 18:00 88 1252 0 0 1771 189 0 0 0 66 0 97 61 0 0 45
Total (6-hour peak) 414 7,843 0 0 6,624 841 0 0 0 402 0 359 178 0 2 110
Average (6-hour peak) 69 1,307 0 0 1,104 140 0 0 0 67 0 60 30 0 0 18
=
@
£
Average 6-hour Peak 3
; % W = [Co(Xva) Ky + (F (Xup) L)/ K] X G
Turning Movements &
@
W= 203 141 62
for)
8 5 Veh Ped
° ° | Warranted

<North NB 74 —

Herring Cove Road
LT

SB ™

RT

RT

1,104

1,307

TH

69

LT

140

L

LT | 67

I
=

RT | 60

Ped4| 18

NB

Herring Cove Road
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2005 Canadian Matrix Traffic Signal Warrant Analysis

Main Street (name) Herring Cove Road Direction (EW or NS) NS Date: 2033
Side Street (name) Drysdale Road Direction (EW or NS) EW City: Halifax, NS
Quadrant (if appl)
55 EET 2 8
Lane Configuration o 5 SE |~ e §= % 5
3 o 3 & S 3 g e
2 = £Z = £ ==
w = EE = nj D&
Herring Cove Road NB 1 1 2
Herring Cove Road SB. 1 2 2 (y/n) n
Drysdale Road WwB 1 (y/n) n
Drysdale Road EB (y/) y
(#) 410816
Central Business District (yin) n
Other input Speed Trucks Bus Rt Median
(Km/h) % (yin) m
Herring Cove Road NS 50 2.0% y 0.0
Drysdale Road EW 2.0% n
Pedl Ped2 Ped3 Ped4
Traffic Input NB SB WB EB NS NS EW EW
LT Th RT LT Th RT LT Th RT LT Th RT W Side E Side N Side Sside
7:00 - 8:00 0 1378 5 110 385 0 1 0 346 0 0 0 0 0 0 0
8:00 - 9:00 0 1235 18 143 605 0 44 0 337 0 0 0 0 0 0 0
11:00 - 12:00 0 912 14 139 667 0 22 0 283 0 0 0 0 0 0 0
12:00 - 13:00 0 846 20 163 667 0 18 0 230 0 0 0 0 0 0 0
16:00 - 17:00 0 939 35 313 1496 0 35 0 233 0 0 0 0 0 0 0
17:00 - 18:00 0 912 56 463 1489 0 38 0 266 0 0 0 0 0 0 0
Total (6-hour peak) 0 6,222 147 1,331 5,310 0 167 0 1,696 0 0 0 0 0 0 0
Average (6-hour peak) 0 1,037 24 222 885 0 28 0 283 0 0 0 0 0 0 0
=i
o
¢
Average 6-hour Peak ©
; g W = [Cre(Xy) Ky + (F (Xup) L) 1 K] X Ci
Turning Movements 3
3
A
i W = 247 247 0
3 ©o
8 1 5 s Veh Ped
@
o Q | o | & \ Warranted
24 RT
<North NB 1,320 Iﬁ_/ \ 1,037 TH NB
Herring Cove Road | 0 LT
LT 22— | Herring Cove Road
sB ™ 885 T ——» 913 s8>
RT 0
\ o o |
=
B 5 & 3
0
2
\2
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Herring Cove Road Functional Plan
Multi-Modal Level of Service Analysis

Segment MMLOS Analysis - Existing Conditions (2018)

1. Armdale Roundabout to Purcells Cove

2. Purcells Cove Road to Cowie Hill Road

3. Cowie Hill Road to Highfield Street

4. Highfield Street to Old Sambro Road

Segment Road
Northbound Southbound Northbound Southbound Northbound Southbound Northbound Southbound

Sidewalk Width 1.8m 1.5m No sidewalk 1.5m 1.8m 1.5m 1.5m 1.8m

c Boulevard Width om Om om Om 0.5-2.0m Om om Oom

-2 |AADT > 3000 vpd > 3000 vpd > 3000 vpd > 3000 vpd > 3000 vpd > 3000 vpd > 3000 vpd > 3000 vpd

% On-Street Parking No No No No No No No No

E Operating Speed >50to 60 km/h >50to 60 km/h >50to 60 km/h >50to 60 km/h >50to 60 km/h >50to 60 km/h >50to 60 km/h >50to 60 km/h
Direction PLOS F F F F £ F F F
Segment PLOS F
Travel Lanes 3
Type of Bikeway Mixed Traffic Mixed Traffic Mixed Traffic Mixed Traffic Mixed Traffic Mixed Traffic Mixed Traffic Mixed Traffic
Bike Lane Width N/A N/A N/A N/A N/A N/A N/A N/A
Bike Lane and Parking Lane Width N/A N/A N/A N/A N/A N/A N/A N/A
Operating Speed > 50 to 60 km/h > 50 to 60 km/h > 50 to 60 km/h > 50 to 60 km/h > 50 to 60 km/h > 50 to 60 km/h > 50 to 60 km/h > 50 to 60 km/h

+ [Bike Lane Blockages N/A N/A N/A N/A N/A N/A N/A N/A

§_ Facility BLOS D D D D D D D D

© |Unsignalized Lane Crossings (no median) < 3lanes < 3lanes < 3lanes <3lanes < 3lanes < 3lanes < 3lanes <3lanes
Unsignalized Lane Crossings (median > 1.8m) N/A N/A N/A N/A N/A N/A N/A N/A
Side Street Operating Speed 50 km/h 50 km/h 50 km/h 50 km/h 50 km/h 50 km/h 50 km/h 50 km/h
Unsignalized Crossings BLOS B B B B B B B B
Direction BLOS D D D D D D D D
Segment BLOS D
Facility Type Mixed Traffic Mixed Traffic Mixed Traffic Mixed Traffic Mixed Traffic Mixed Traffic Mixed Traffic Mixed Traffic

2 Congestion Yes Yes Yes Yes Yes Yes Yes Yes

S |Friction Low Low Medium Medium High High High High

~ Direction TLOS D D B E F F F F
Segment TLOS D
Curb Lane Width <3.5m <3.5m >3.7m >3.7m >3.7m >3.7m <3.5m <3.2m

§ Travel Lanes >3 lanes >3 lanes < 2lanes <2lanes < 2lanes <2lanes >3 lanes >3 lanes

~ |Direction TkLOS A A B B B B A D
Segment TkLOS A




Herring Cove Road Functional Plan
Multi-Modal Level of Service Analysis

Segment MMLOS Analysis - Existing Conditions (2018)

5. Old Sambro Road to Sussex Street

6. Sussex Street to Greystone Drive

7. Greystone Drive to Lynnett Road

8. Past the Lynnett Road

Segment
Northbound Southbound Northbound Southbound Northbound Southbound Northbound Southbound

Sidewalk Width 1.5m 1.5m 1.5m 1.5m 1.5m No sidewalk No sidewalk No sidewalk
Boulevard Width 0.5-2.0m 0.5-2.0m 0.5-2.0m 0.5-2.0m 0.5-2.0m Om om Oom

< AADT > 3000 vpd > 3000 vpd > 3000 vpd > 3000 vpd > 3000 vpd > 3000 vpd > 3000 vpd > 3000 vpd

'é On-Street Parking No No No No No No No No

£

& [Operating Speed > 50 to 60 km/h > 50 to 60 km/h > 50 to 60 km/h > 50 to 60 km/h > 50 to 60 km/h > 50 to 60 km/h > 60 km/h > 60 km/h
Direction PLOS E E E E E F F F
Segment PLOS
Travel Lanes
Type of Bikeway Mixed Traffic Mixed Traffic Mixed Traffic Mixed Traffic Mixed Traffic Mixed Traffic Mixed Traffic Mixed Traffic
Bike Lane Width N/A N/A N/A N/A N/A N/A N/A N/A
Bike Lane and Parking Lane Width N/A N/A N/A N/A N/A N/A N/A N/A
Operating Speed >50to 60 km/h >50to 60 km/h >50to 60 km/h >50to 60 km/h >50to 60 km/h >50to 60 km/h > 60 km/h > 60 km/h

+ |Bike Lane Blockages N/A N/A N/A N/A N/A N/A N/A N/A

'_; Facility BLOS E E E E D D F F

© |Unsignalized Lane Crossings (no median) <3 lanes < 3lanes <3 lanes < 3lanes <3 lanes < 3lanes <3 lanes < 3lanes
Unsignalized Lane Crossings (median > 1.8m) N/A N/A N/A N/A N/A N/A N/A N/A
Side Street Operating Speed 50 km/h 50 km/h 50 km/h 50 km/h 50 km/h 50 km/h 50 km/h 50 km/h
Unsignalized Crossings BLOS B B B B B B B B
Direction BLOS E E E E D D F [P
Segment BLOS
Facility Type Mixed Traffic Mixed Traffic Mixed Traffic Mixed Traffic Mixed Traffic Mixed Traffic Mixed Traffic Mixed Traffic

£ Congestion Yes Yes Yes Yes Yes Yes Yes Yes

S |Friction High High High High High High High High

~ [Direction TLOS F F F F F F F F
Segment TLOS
Curb Lane Width <3.3m <3.3m <3.3m <3.3m >3.7m >3.7m <3.3m <3.3m

é Travel Lanes > 3 lanes >3 lanes >3 lanes >3 lanes > 3 lanes >3 lanes <2 lanes <2 lanes

= [Direction TkLOS C C C C A A D D

Segment TkLOS




Signalized Intersection MMLOS Analysis - Existing Conditions (2018)
Intersection Herring Cove Road & Cowie Hill Road
A North (SB) [ South (NB) | West (EB)
pproach - - - - — -
Herring Cove Road [ Points | Herring Cove Road [ Points | Cowie Hill Road [ Points

Travel Lanes Crossed 3 105 4 88 3 105

Median (>2.4 m) No No No

Island Refuge Yes 0 No -4 Yes 0

Left Turn Conflict Permissive -8 No left turn/prohibited 0 Permissive -8

Right Turn Conflict Permissive or yield control -5 Permissive or yield control -5 Permissive or yield control -5

Right Turn on Red RTOR allowed -3 RTOR allowed -3 RTOR allowed -3

Leading Pedestrian Interval No -2 No -2 No -2
g Corner Radius >15m to 25m -8 No right turn 0 >5m to 10m -5
+ [Channelization Right turn channel 0 No right turn 0 None 0
§ Crosswalk Treatment Standard transverse markings -7 Standard transverse markings -7 Standard transverse markings -7
o |PETSI Score 72 67 75

PETSI PLOS € [ c I 2

Cycle Length 92.1

Pedestrian Green Time (Walk Time) 19 19 19

Average Pedestrian Crossing Delay (s) 29 29 29

Delay PLOS C [ C | C

Approach PLOS C [ C | C

Overall Intersection PLOS C

Type of Bikeway

Mixed traffic

Mixed traffic

Mixed traffic

PM Intersection LOS

Overall Intersection LOS

Turning Speed of Right-Turning Vehicles >25 km/h N/A <25 km/h
Right Turn Storage Length 25 to 50m N/A N/A
Dual Right Turn No N/A No
Shared Through-Right No N/A Yes
+ |Right-Turns BLOS E = =
‘S [Bike Box No No No
© |Number of Lanes Crossed for Left Turns N/A 1lane No lanes
Operating Speed on Approach 50 km/h 50 km/h 50 km/h
Dual Left Turn N/A No No
Left-Turns BLOS - [ D | B
Approach BLOS E [ D | B
Overall Intersection BLOS E
AM Average Signal Delay <10 sec <10 sec <20 sec
= |AM Approach TLOS B B C
& |PM Average Signal Delay <20 sec <10 sec <30 sec
= [PM Approach TLOS C B D
Overall Intersection TLOS D
Effective Corner Radius >15m N/A 10-15m
f‘:.[: Number of Receiving Lanes 1 lane N/A 1 lane
= [Approach TkLOS C [ - | E
Overall Intersection TkKLOS E
AM Approach LOS A | A | B
o |AM Intersection LOS A
3 [PM Approach LOS B [ A | C
B
B

Herring Cove Road Functional Plan
Multi-Modal Level of Service Analysis



Signalized Intersection MMLOS Analysis - Existing Conditions (2018)
Intersection Herring Cove Road & Old Sambro Road
E—" North (SB) [ South (NB) West (EB)
Herring Cove Road [ Points | Herring Cove Road [ Points 0ld Sambro Road [ Points

Travel Lanes Crossed 3 105 4 90 3 105

Median (>2.4 m) Yes Yes No

Island Refuge No -4 No -4 No -4

Left Turn Conflict Permissive -8 No left turn/prohibited 0 Protected/permissive -8

Right Turn Conflict Permissive or yield control -5 Permissive or yield control -5 Permissive or yield control -5

Right Turn on Red RTOR allowed -3 RTOR allowed -3 RTOR allowed -3

Leading Pedestrian Interval No -2 No -2 No -2
g Corner Radius >10m to 15m -6 No right turn 0 >5m to 10m -5
+ [Channelization None 0 No right turn 0 None 0
§ Crosswalk Treatment Standard transverse markings -7 Standard transverse markings -7 Standard transverse markings -7
o |PETSI Score 70 69 71

PETSI PLOS [ [ C C

Cycle Length 106.2

Pedestrian Green Time (Walk Time) 24 24 22

Average Pedestrian Crossing Delay (s) 32 32 33

Delay PLOS D [ D D

Approach PLOS D [ D D

Overall Intersection PLOS D

Type of Bikeway

Mixed traffic

Mixed traffic

Mixed traffic

Turning Speed of Right-Turning Vehicles <25 km/h <25 km/h <25 km/h
Right Turn Storage Length N/A N/A 25 to 50m
Dual Right Turn No N/A No
Shared Through-Right Yes N/A No
+ |Right-Turns BLOS = = D
‘S [Bike Box No No No
© |Number of Lanes Crossed for Left Turns N/A 1lane 1 lane
Operating Speed on Approach 50 km/h 50 km/h 50 km/h
Dual Left Turn N/A No No
Left-Turns BLOS - [ D D
Approach BLOS | D D
Overall Intersection BLOS D
AM Average Signal Delay < 20 sec < 10 sec N/A
« |AM Approach TLOS C B -
S [PM Average Signal Delay <20 sec <10 sec N/A
~ [PM Approach TLOS C B =
Overall Intersection TLOS C
Effective Corner Radius 10-15m N/A <10m
f‘:.[: Number of Receiving Lanes 1 lane N/A > 2 lanes
= [Approach TkKLOS E [ s D
Overall Intersection TkLOS E
AM Approach LOS B [ A B
o [AM Intersection LOS B
5 PM Approach LOS B [ A B
PM Intersection LOS B
Overall Intersection LOS B

Herring Cove Road Functional Plan
Multi-Modal Level of Service Analysis



Herring Cove Road Functional Plan
Multi-Modal Level of Service Analysis

PM Intersection LOS

Overall Intersection LOS

Signalized Intersection MMLOS Analysis - Existing Conditions (2018)
Intersection Herring Cove Road & Willams Lake Road
E—" North (SB) [ South (NB) | East (WB) West (EB)
Herring Cove Road [ Points | Herring Cove Road [ Points | Williams Lake Road [ Points Bradford Street [ Points
Travel Lanes Crossed 6 55 6 55 2 120 3 105
Median (>2.4 m) No No No No
Island Refuge No -4 No -4 No -4 No -4
Left Turn Conflict Permissive -8 Permissive -8 Permissive -8 Protected/permissive -8
Right Turn Conflict Permissive or yield control -5 Permissive or yield control -5 Permissive or yield control -5 Permissive or yield control -5
Right Turn on Red RTOR allowed -3 RTOR allowed -3 RTOR allowed -3 RTOR allowed -3
Leading Pedestrian Interval No -2 No -2 No -2 No -2
g Corner Radius >5m to 10m -5 >5m to 10m -5 >5m to 10m -5 >5m to 10m -5
+ [Channelization None 0 None 0 None 0 None 0
§ Crosswalk Treatment Standard transverse markings -7 Standard transverse markings -7 Standard transverse markings -7 Standard transverse markings -7
o |PETSI Score 21 21 86 71
PETSI PLOS F [ F | B C
Cycle Length 106.1
Pedestrian Green Time (Walk Time) 28 28 20 20
Average Pedestrian Crossing Delay (s) 29 29 35 35
Delay PLOS C [ C | D D
Approach PLOS F [ F | D D
Overall Intersection PLOS F
Type of Bikeway Mixed traffic Mixed traffic Mixed traffic Mixed traffic
Turning Speed of Right-Turning Vehicles <25 km/h <25 km/h <25 km/h <25km/h
Right Turn Storage Length N/A N/A N/A N/A
Dual Right Turn No No No No
Shared Through-Right Yes Yes Yes Yes
+ |Right-Turns BLOS = = = =
‘S [Bike Box No No No No
© |Number of Lanes Crossed for Left Turns >2 lanes 22 lanes No lanes 1lane
Operating Speed on Approach 50 km/h 50 km/h 50 km/h 50 km/h
Dual Left Turn No No No No
Left-Turns BLOS F [ F | B D
Approach BLOS F [ F | B D
Overall Intersection BLOS F
AM Average Signal Delay <20 sec < 10 sec N/A N/A
« |AM Approach TLOS C B - -
S [PM Average Signal Delay <20 sec <10 sec N/A N/A
~ [PM Approach TLOS C B = B
Overall Intersection TLOS C
Effective Corner Radius <10m <10m 10 - 15m 10-15m
f‘:.[: Number of Receiving Lanes 1 lane 1 lane > 2 lanes > 2 lanes
= [Approach TkLOS F [ F | B B
Overall Intersection TkLOS F
AM Approach LOS B [ A | B A
o [AM Intersection LOS B
5 [PM Approach LOS B [ A | C B
<
B
B




Signalized Intersection MMLOS Analysis - Existing Conditions (2018)
Intersection Herring Cove Road & Dentith Road
A North (SB) [ South (NB) | West (EB)
pproach - - - - - -
Herring Cove Road [ Points | Herring Cove Road [ Points | Dentith Road [ Points

Travel Lanes Crossed 5 75 6 55 4 88

Median (>2.4 m) Yes No No

Island Refuge Yes 0 Yes 0 Yes 0

Left Turn Conflict Permissive -8 No left turn/prohibited 0 Protected/permissive -8

Right Turn Conflict Permissive or yield control -5 Permissive or yield control -5 Permissive or yield control -5

Right Turn on Red RTOR allowed -3 RTOR allowed -3 RTOR allowed -3

Leading Pedestrian Interval No -2 No -2 No -2
g Corner Radius >10m to 15m -6 No right turn 0 >15m to 25m -8
+ [Channelization Right turn channel with receiving lane -3 None 0 Right turn channel 0
§ Crosswalk Treatment Standard transverse markings -7 Standard transverse markings -7 Standard transverse markings -7
o |PETSI Score 41 38 55

PETSI PLOS E [ E I D

Cycle Length 105.7

Pedestrian Green Time (Walk Time) 21 21 13

Average Pedestrian Crossing Delay (s) 34 34 41

Delay PLOS D [ D | E

Approach PLOS E [ E | E

Overall Intersection PLOS E

Type of Bikeway

Mixed traffic

Mixed traffic

Mixed traffic

Turning Speed of Right-Turning Vehicles >25km/h N/A >25km/h
Right Turn Storage Length N/A N/A >50m
Dual Right Turn No N/A No
Shared Through-Right Yes N/A No
+ |Right-Turns BLOS = = F
‘S [Bike Box No No No
© |Number of Lanes Crossed for Left Turns N/A 22 lanes 1 lane
Operating Speed on Approach 50 km/h 50 km/h 50 km/h
Dual Left Turn N/A No No
Left-Turns BLOS - [F D
Approach BLOS F F
Overall Intersection BLOS F
AM Average Signal Delay < 20 sec < 10 sec <30 sec
« |AM Approach TLOS C B D
S [PM Average Signal Delay <20 sec <20 sec <30 sec
~ [PM Approach TLOS C C D
Overall Intersection TLOS D
Effective Corner Radius 10-15m N/A >15m
f‘:.[: Number of Receiving Lanes > 2 lanes N/A > 2 lanes
= [Approach TkLOS B [ - | A
Overall Intersection TkKLOS B
AM Approach LOS B [ A | C
o [AM Intersection LOS B
5 PM Approach LOS B [ B | C
PM Intersection LOS C
Overall Intersection LOS C

Herring Cove Road Functional Plan
Multi-Modal Level of Service Analysis



Herring Cove Road Functional Plan
Multi-Modal Level of Service Analysis

Segment MMLOS Analysis - Future Conditions - Status Quo (2033)

1. Armdale Roundabout to Purcells Cove

2. Purcells Cove Road to Cowie Hill Road 3. Cowie Hill Road to Highfield Street 4. Highfield Street to Old Sambro Road

Segment Road
Northbound Southbound Northbound Southbound Northbound Southbound Northbound Southbound

Sidewalk Width 1.8m 1.5m No sidewalk 1.5m 1.8m 1.5m 1.5m 1.8m

c Boulevard Width om Om om Om 0.5-2.0m Om om Oom

-2 |AADT > 3000 vpd > 3000 vpd > 3000 vpd > 3000 vpd > 3000 vpd > 3000 vpd > 3000 vpd > 3000 vpd

% On-Street Parking No No No No No No No No

E Operating Speed >50to 60 km/h >50to 60 km/h >50to 60 km/h >50to 60 km/h >50to 60 km/h >50to 60 km/h >50to 60 km/h >50to 60 km/h
Direction PLOS F F F F £ F F F
Segment PLOS F
Travel Lanes 3
Type of Bikeway Mixed Traffic Mixed Traffic Mixed Traffic Mixed Traffic Mixed Traffic Mixed Traffic Mixed Traffic Mixed Traffic
Bike Lane Width N/A N/A N/A N/A N/A N/A N/A N/A
Bike Lane and Parking Lane Width N/A N/A N/A N/A N/A N/A N/A N/A
Operating Speed > 50 to 60 km/h > 50 to 60 km/h > 50 to 60 km/h > 50 to 60 km/h > 50 to 60 km/h > 50 to 60 km/h > 50 to 60 km/h > 50 to 60 km/h

+ [Bike Lane Blockages N/A N/A N/A N/A N/A N/A N/A N/A

§_ Facility BLOS D D D D D D D D

© |Unsignalized Lane Crossings (no median) < 3lanes < 3lanes < 3lanes <3lanes < 3lanes < 3lanes < 3lanes <3lanes
Unsignalized Lane Crossings (median > 1.8m) N/A N/A N/A N/A N/A N/A N/A N/A
Side Street Operating Speed 50 km/h 50 km/h 50 km/h 50 km/h 50 km/h 50 km/h 50 km/h 50 km/h
Unsignalized Crossings BLOS B B B B B B B B
Direction BLOS D D D D D D D D
Segment BLOS D
Facility Type Mixed Traffic Mixed Traffic Mixed Traffic Mixed Traffic Mixed Traffic Mixed Traffic Mixed Traffic Mixed Traffic

2 Congestion Yes Yes Yes Yes Yes Yes Yes Yes

S |Friction Low Low Medium Medium High High High High

~ Direction TLOS D D B E F F F F
Segment TLOS D
Curb Lane Width <3.5m <3.5m >3.7m >3.7m >3.7m >3.7m <3.5m <3.2m

§ Travel Lanes >3 lanes >3 lanes < 2lanes <2lanes < 2lanes <2lanes >3 lanes >3 lanes

~ |Direction TkLOS A A B B B B A D
Segment TkLOS A




Herring Cove Road Functional Plan
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Segment MMLOS Analysis - Future Conditions - Status Quo (2033)

5. Old Sambro Road to Sussex Street 6. Sussex Street to Greystone Drive 7. Greystone Drive to Lynnett Road 8. Past the Lynnett Road

Segment
Northbound Southbound Northbound Southbound Northbound Southbound Northbound Southbound

Sidewalk Width 1.5m 1.5m 1.5m 1.5m 1.5m No sidewalk No sidewalk No sidewalk
Boulevard Width 0.5-2.0m 0.5-2.0m 0.5-2.0m 0.5-2.0m 0.5-2.0m Om om Oom

< AADT > 3000 vpd > 3000 vpd > 3000 vpd > 3000 vpd > 3000 vpd > 3000 vpd > 3000 vpd > 3000 vpd

'é On-Street Parking No No No No No No No No

£

& [Operating Speed > 50 to 60 km/h > 50 to 60 km/h > 50 to 60 km/h > 50 to 60 km/h > 50 to 60 km/h > 50 to 60 km/h > 60 km/h > 60 km/h
Direction PLOS E E E E E F F F
Segment PLOS
Travel Lanes
Type of Bikeway Mixed Traffic Mixed Traffic Mixed Traffic Mixed Traffic Mixed Traffic Mixed Traffic Mixed Traffic Mixed Traffic
Bike Lane Width N/A N/A N/A N/A N/A N/A N/A N/A
Bike Lane and Parking Lane Width N/A N/A N/A N/A N/A N/A N/A N/A
Operating Speed >50to 60 km/h >50to 60 km/h >50to 60 km/h >50to 60 km/h >50to 60 km/h >50to 60 km/h > 60 km/h > 60 km/h

+ |Bike Lane Blockages N/A N/A N/A N/A N/A N/A N/A N/A

'_; Facility BLOS E E E E D D F F

© |Unsignalized Lane Crossings (no median) <3 lanes < 3lanes <3 lanes < 3lanes <3 lanes < 3lanes <3 lanes < 3lanes
Unsignalized Lane Crossings (median > 1.8m) N/A N/A N/A N/A N/A N/A N/A N/A
Side Street Operating Speed 50 km/h 50 km/h 50 km/h 50 km/h 50 km/h 50 km/h 50 km/h 50 km/h
Unsignalized Crossings BLOS B B B B B B B B
Direction BLOS E E E E D D F [P
Segment BLOS
Facility Type Mixed Traffic Mixed Traffic Mixed Traffic Mixed Traffic Mixed Traffic Mixed Traffic Mixed Traffic Mixed Traffic

£ Congestion Yes Yes Yes Yes Yes Yes Yes Yes

S |Friction High High High High High High High High

~ [Direction TLOS F F F F F F F F
Segment TLOS
Curb Lane Width <3.3m <3.3m <3.3m <3.3m >3.7m >3.7m <3.3m <3.3m

§ Travel Lanes > 3 lanes >3 lanes >3 lanes >3 lanes > 3 lanes >3 lanes <2 lanes <2 lanes

= [Direction TkLOS C C C C A A D D

Segment TkLOS




Signalized Intersection MMLOS Analysis - Future Conditions - Status Quo (2033)
Intersection Herring Cove Road & Cowie Hill Road
Approach North (SB) South (NB) West (EB)
Herring Cove Road [ Points Herring Cove Road [ Points Cowie Hill Road [ Points

Travel Lanes Crossed 3 105 4 88 3 105

Median (>2.4 m) No No No

Island Refuge Yes 0 No -4 Yes 0

Left Turn Conflict Permissive -8 No left turn/prohibited 0 Permissive -8

Right Turn Conflict Permissive or yield control -5 Permissive or yield control -5 Permissive or yield control -5

Right Turn on Red RTOR allowed -3 RTOR allowed -3 RTOR allowed -3

Leading Pedestrian Interval No -2 No -2 No -2
g Corner Radius >15m to 25m -8 No right turn 0 >5m to 10m -5
+ [Channelization Right turn channel 0 No right turn 0 None 0
§ Crosswalk Treatment Standard transverse markings -7 Standard transverse markings -7 Standard transverse markings -7
o |PETSI Score 72 67 75

PETSI PLOS C C B

Cycle Length 100

Pedestrian Green Time (Walk Time) 19 19 19

Average Pedestrian Crossing Delay (s) 33 33 33

Delay PLOS D D D

Approach PLOS D D D

Overall Intersection PLOS D

Type of Bikeway

Mixed traffic

Mixed traffic

Mixed traffic

Turning Speed of Right-Turning Vehicles >25 km/h N/A <25 km/h
Right Turn Storage Length 25 to 50m N/A N/A
Dual Right Turn No N/A No
Shared Through-Right No N/A Yes
+ |Right-Turns BLOS E = =
‘S [Bike Box No No No
© |Number of Lanes Crossed for Left Turns N/A 1lane No lanes
Operating Speed on Approach 50 km/h 50 km/h 50 km/h
Dual Left Turn N/A No No
Left-Turns BLOS - D B
Approach BLOS E D B
Overall Intersection BLOS E
AM Average Signal Delay <10 sec < 20 sec <30 sec
« |AM Approach TLOS B C D
S |PM Average Signal Delay > 40 sec <30 sec > 40 sec
~ [PM Approach TLOS F D F
Overall Intersection TLOS F
Effective Corner Radius >15m N/A 10-15m
f‘:.[: Number of Receiving Lanes 1 lane N/A 1 lane
= [Approach TkLOS C - E
Overall Intersection TkKLOS E
AM Approach LOS A B C
o [AM Intersection LOS B
E PM Approach LOS D C D
PM Intersection LOS D
Overall Intersection LOS D

Herring Cove Road Functional Plan
Multi-Modal Level of Service Analysis



Signalized Intersection MMLOS Analysis - Future Conditions - Status Quo (2033)
Intersection Herring Cove Road & Old Sambro Road
Approach North (SB) South (NB) West (EB)
Herring Cove Road [ Points Herring Cove Road [ Points 0ld Sambro Road [ Points
Travel Lanes Crossed 3 105 4 90 3 105
Median (>2.4 m) Yes Yes No
Island Refuge No -4 No -4 No -4
Left Turn Conflict Permissive -8 No left turn/prohibited 0 Protected/permissive -8
Right Turn Conflict Permissive or yield control -5 Permissive or yield control -5 Permissive or yield control -5
Right Turn on Red RTOR allowed -3 RTOR allowed -3 RTOR allowed -3
Leading Pedestrian Interval No -2 No -2 No -2
g Corner Radius >10m to 15m -6 No right turn 0 >5m to 10m -5
+ [Channelization None 0 No right turn 0 None 0
§ Crosswalk Treatment Standard transverse markings -7 Standard transverse markings -7 Standard transverse markings -7
o |PETSI Score 70 69 71
PETSI PLOS C C C
Cycle Length 90
Pedestrian Green Time (Walk Time) 24 24 22
Average Pedestrian Crossing Delay (s) 24 24 26
Delay PLOS € C €
Approach PLOS C C C
Overall Intersection PLOS C
Type of Bikeway Mixed traffic Mixed traffic Mixed traffic
Turning Speed of Right-Turning Vehicles <25 km/h <25 km/h <25 km/h
Right Turn Storage Length N/A N/A 25 to 50m
Dual Right Turn No N/A No
Shared Through-Right Yes N/A No
+ |Right-Turns BLOS = = D
‘S [Bike Box No No No
© |Number of Lanes Crossed for Left Turns N/A 1lane 1 lane
Operating Speed on Approach 50 km/h 50 km/h 50 km/h
Dual Left Turn N/A No No
Left-Turns BLOS - D D
Approach BLOS - D D
Overall Intersection BLOS D
AM Average Signal Delay < 20 sec <20 sec N/A
« |AM Approach TLOS C C -
S [PM Average Signal Delay <30 sec <30 sec N/A
~ [PM Approach TLOS D D =
Overall Intersection TLOS D
Effective Corner Radius 10-15m N/A <10m
f‘:.[: Number of Receiving Lanes 1 lane N/A > 2 lanes
= [Approach TkLOS E - D
Overall Intersection TkLOS E
AM Approach LOS B B B
o [AM Intersection LOS B
E PM Approach LOS C C C
PM Intersection LOS C
Overall Intersection LOS C

Herring Cove Road Functional Plan
Multi-Modal Level of Service Analysis
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 Intersection MMLOS Analysis - Future Conditions - Status Quo (2033)

PM Intersection LOS

Overall Intersection LOS

Intersection Herring Cove Road & Willams Lake Road
E—" North (SB) [ South (NB) | East (WB) West (EB)
Herring Cove Road [ Points | Herring Cove Road [ Points | Williams Lake Road [ Points Bradford Street [ Points
Travel Lanes Crossed 6 55 6 55 2 120 3 105
Median (>2.4 m) No No No No
Island Refuge No -4 No -4 No -4 No -4
Left Turn Conflict Permissive -8 Permissive -8 Permissive -8 Protected/permissive -8
Right Turn Conflict Permissive or yield control -5 Permissive or yield control -5 Permissive or yield control -5 Permissive or yield control -5
Right Turn on Red RTOR allowed -3 RTOR allowed -3 RTOR allowed -3 RTOR allowed -3
Leading Pedestrian Interval No -2 No -2 No -2 No -2
§ Corner Radius >5m to 10m -5 >5m to 10m -5 >5m to 10m -5 >5m to 10m -5
+ [Channelization None 0 None 0 None 0 None 0
§ Crosswalk Treatment Standard transverse markings -7 Standard transverse markings -7 Standard transverse markings -7 Standard transverse markings -7
o |PETSI Score 21 21 86 71
PETSI PLOS F [ F | B C
Cycle Length 90
Pedestrian Green Time (Walk Time) 28 28 20 20
Average Pedestrian Crossing Delay (s) 21 21 27 27
Delay PLOS C [ C | C C
Approach PLOS F [ F | C C
Overall Intersection PLOS F
Type of Bikeway Mixed traffic Mixed traffic Mixed traffic Mixed traffic
Turning Speed of Right-Turning Vehicles <25 km/h <25 km/h <25 km/h <25km/h
Right Turn Storage Length N/A N/A N/A N/A
Dual Right Turn No No No No
Shared Through-Right Yes Yes Yes Yes
+ |Right-Turns BLOS = = = =
‘S [Bike Box No No No No
© |Number of Lanes Crossed for Left Turns >2 lanes 22 lanes No lanes 1lane
Operating Speed on Approach 50 km/h 50 km/h 50 km/h 50 km/h
Dual Left Turn No No No No
Left-Turns BLOS F [ F | B D
Approach BLOS F [ F | B D
Overall Intersection BLOS F
AM Average Signal Delay <20 sec < 20 sec <30 sec N/A
« |AM Approach TLOS C C D -
S |PM Average Signal Delay <30 sec <20 sec > 40 sec N/A
~ [PM Approach TLOS D C F B
Overall Intersection TLOS F
Effective Corner Radius <10m <10m 10 - 15m 10-15m
f‘:.[: Number of Receiving Lanes 1 lane 1 lane > 2 lanes > 2 lanes
= [Approach TkLOS F [ F | B B
Overall Intersection TkLOS F
AM Approach LOS B [ A | C A
o |AM Intersection LOS B
5 [PM Approach LOS C [ B | D B
<
C
C




lized Intersection MMLOS Analysis - Future Conditions - Status Quo (2033)

Intersection Herring Cove Road & Dentith Road
A North (SB) [ South (NB) | West (EB)
pproach - - - - - -
Herring Cove Road [ Points | Herring Cove Road [ Points | Dentith Road [ Points
Travel Lanes Crossed 5 75 6 55 4 88
Median (>2.4 m) Yes No No
Island Refuge Yes 0 Yes 0 Yes 0
Left Turn Conflict Permissive -8 No left turn/prohibited 0 Protected/permissive -8
Right Turn Conflict Permissive or yield control -5 Permissive or yield control -5 Permissive or yield control -5
Right Turn on Red RTOR allowed -3 RTOR allowed -3 RTOR allowed -3
Leading Pedestrian Interval No -2 No -2 No -2
g Corner Radius >10m to 15m -6 No right turn 0 >15m to 25m -8
+ [Channelization Right turn channel with receiving lane -3 None 0 Right turn channel 0
§ Crosswalk Treatment Standard transverse markings -7 Standard transverse markings -7 Standard transverse markings -7
o |PETSI Score 41 38 55
PETSI PLOS E [ E I D
Cycle Length 120
Pedestrian Green Time (Walk Time) 21 21 13
Average Pedestrian Crossing Delay (s) 41 41 48
Delay PLOS E [ E | E
Approach PLOS E [ E | E
Overall Intersection PLOS E
Type of Bikeway Mixed traffic Mixed traffic Mixed traffic
Turning Speed of Right-Turning Vehicles >25km/h N/A >25km/h
Right Turn Storage Length N/A N/A >50m
Dual Right Turn No N/A No
Shared Through-Right Yes N/A No
+ |Right-Turns BLOS = = F
‘S [Bike Box No No No
© |Number of Lanes Crossed for Left Turns N/A 22 lanes 1 lane
Operating Speed on Approach 50 km/h 50 km/h 50 km/h
Dual Left Turn N/A No No
Left-Turns BLOS - F D
Approach BLOS F F
Overall Intersection BLOS F
AM Average Signal Delay <40 sec <30 sec <20 sec
+ |AM Approach TLOS E [ D | C
S |PM Average Signal Delay > 40 sec > 40 sec > 40 sec
~ [AM Approach TLOS F [ F [ F
Overall Intersection TLOS F
Effective Corner Radius 10-15m N/A >15m
f‘:.[: Number of Receiving Lanes > 2 lanes N/A > 2 lanes
= [Approach TkLOS B [ - | A
Overall Intersection TkLOS B
AM Approach LOS C [ C | B
o [AM Intersection LOS C
5 PM Approach LOS F [ E | F
PM Intersection LOS F
Overall Intersection LOS F

Herring Cove Road Functional Plan
Multi-Modal Level of Service Analysis
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HERRING COVE ROAD FUNCTIONAL PLAN

Segment 1. Armdale Roundabout to Purcells Cove Road
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Data provided by Halifax Regional Municipality.
Map produced January 2019.



HERRING COVE ROAD FUNCTIONAL PLAN

Segment 2. Purcells Cove Road to Cowie Hill Road
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Data provided by Halifax Regional Municipality.

Map produced January 2019.



HERRING COVE ROAD FUNCTIO
Segment 3. Cowie Hill Road to Highfield StreI;ltAL PLAN
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Data provided by Halifax Regional Municipality.
Map produced January 2019.



HERRING COVE ROAD FUNCTIONAL PLAN
Segment 4. Highfield Street to Old Sambro Road
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Data provided by Halifax Regional Municipality.
Map produced January 2019.



HERRING COVE ROAD FUNCTIONAL PLAN
Segment 5. Old Sambro Road to Sussex Street
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HERRING COVE ROAD FUNCTIONAL PLAN

Segment 6. Sussex Street to Greystone Drive
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HERRING COVE ROAD FUNCTIONAL PLAN
Segment 7. Greystone Drive to Lynnett Road (500 block)
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HERRING COVE ROAD FUNCTIONAL PLAN
Segment 8. Past Lynnett Road (500 block)
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219 Waverley Rd, Suite 200
Dartmouth, NS, Canada B2X 2C3
T: 902.405.4696 | F: 902.405.4693
www.harboursideengineering.ca

11 March 2019 Project: 182072

Alta Planning + Design
987-A Wellington Street West, Suite 201
Ottawa, ON, Canada K1Y 1Y2

Attention: Kate Whitfield, P.Eng., MCIP, RPP
T:613.319.0335
E: katewhitfield@altaplanning.com

Re: Herring Cove Road Functional Plan — Functional Design Report — Draft LOS Analysis

Ms. Whitfield,

Harbourside Transportation Consultants has completed the intersection performance analysis to support
the functional design report for the Herring Cove Road Functional Plan. This draft report only includes the
vehicle level of service (LOS) analysis, the multimodal level of service analysis (MMLOS) will follow as part
of a future version. The methodology and results of the analyses are documented in the following sections.

Intersection Performance Analysis: The performance of an intersection can be evaluated using a number
of measures of effectiveness (MOEs), including level of service (LOS), delay, volume-to-capacity ratio (v/c)
and vehicle queuing are the primary measures of effectiveness used in traffic analyses.

Level of service is a qualitative measure used to describe the level of performance of an intersection in
terms of traffic movement. Level of service for intersections is defined in terms of delay, which is a
measure of driver discomfort, frustration and increased travel time. The quality of traffic movement is
divided into six levels ranging from A to F, where level of service A represents the best quality of traffic
where the driver has the freedom to drive with free flow speed and level of service F represents the worst
quality of traffic where the level of congestion is considered unacceptable to most drivers. The level of
service criteria for intersections (Table 1) are stated in terms of average control delay per vehicle.

The volume-to-capacity (v/c) ratio is a measure of how the peak hour traffic volume on an approach to an
intersection compares to the theoretical maximum volume that could be accommodated on that
intersection approach. As the v/c ratio approaches 1.0, the movement has reduced ability to
accommodate any additional volume of traffic.

The 95™ percentile queue (95th% queue) is the estimated length in metres of a queue of vehicles stopped
on an intersection approach which is only exceeded five percent of the time. Since a stopped vehicle
occupies approximately seven metres of queue length, a 95th% queue of 14 metres indicates that less
than five times of out 100 the queue may exceed two vehicles on the approach. The 95th% queue is
typically used to determine if sufficient vehicle storage is available to maintain efficient traffic flow.

Harbourside Transportation Consultants - #182072 1



Herring Cove Road Functional Plan
Functional Design Report

Synchro Studio (Version 10) software was used to complete the intersection performance analysis. The
study intersections were evaluated with the existing and projected AM and PM peak hour traffic volumes.
The detailed Synchro reports for the analysis are included in Appendix A.

Table 1: Level of Service Criteria for Intersections

Level of L. Signalized Intersection | Unsignalized Intersection
. Description
Service Control Delay Control Delay
No congestion; most vehicles do not stop.
A <10 sec/veh <10 sec/veh

(Excellent)

Very light congestion; some vehicles stop.
B 10-20 sec/veh 10-15 sec/veh
(Very Good)

C Light congestion; most vehicles stop. (Good) 20-35 sec/veh 15-25 sec/veh

Noticeable congestion; vehicles must
sometimes wait through more than one red
D ) ] 35-55 sec/veh 25-35 sec/veh
light. No long-standing queues are formed.

(Satisfactory)

Congestion; vehicles must sometimes wait
E through more than one red light. Long- 55-80 sec/veh 35-50 sec/veh
standing queues are formed. (Unsatisfactory)

Severe congestion; demand exceeds the
. . . > 80 sec/veh > 50 sec/veh
capacity of the intersection. (Unacceptable)

Ultimate Conditions

The Ultimate Conditions scenario includes providing one northbound lane (inbound) and one southbound
lane (outbound) from the Armdale Roundabout to south of Glenora and one northbound lane (inbound)
and two southbound lanes (outbound) from Old Sambro Road to south of Drysdale Road. Changes at each
study intersection are described below:

e Herring Cove Road & Purcells Cove Road: No changes to intersection control or lane configuration.

o Herring Cove Road & Osborne Street: No changes to intersection control or lane configuration.

e Herring Cove Road & Cowie Hill Road: Geometric changes to remove channelization for the
southbound right turn. Minor changes to pedestrian timings.

e Herring Cove Road & Glenora Avenue: No changes to intersection control or lane configuration.

e Herring Cove Road & Old Sambro Road: Lane reconfiguration on Herring Cove Road to convert
the northbound left turn lane from a continuous lane to a storage lane with approximately 100
metres of storage. The two southbound through lanes on Herring Cove Road are maintained.

e Herring Cove Road & Williams Lake Road/Bradford Street: Lane reconfiguration on Herring Cove
Road to remove one northbound through lane and to provide a northbound right turn storage
lane with approximately 25 metres of storage. Lane reconfiguration on Williams Lake Road to
provide a westbound left turn storage lane with approximately 25 metres of storage. The two
southbound through lanes on Herring Cove Road are maintained. Traffic signal modifications to
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provide a protected + permitted phase for the southbound left turn on Herring Cove Road and
changes to pedestrian timings.

Herring Cove Road & Dentith Road: New multi lane roundabout.

Herring Cove Road & Sussex Street: Lane reconfiguration on Herring Cove Road to remove one
northbound through lane; the two southbound through lanes on Herring Cove Road are
maintained. No changes to intersection control.

Herring Cove Road & Drysdale Road: Lane reconfiguration on Herring Cove Road to remove one
northbound through lane and extend the existing southbound left turn storage lane to provide
approximately 100 metres of storage. The two southbound through lanes on Herring Cove Road
are maintained. Lane reconfiguration on Drysdale Road to provide a westbound left turn storage
lane with approximately 25 metres of storage. New traffic signal with a protected + permitted
phase for the southbound left turn on Herring Cove Road.

Ultimate Conditions — Existing Traffic Volumes (2018): The existing conditions scenario provides an

assessment of operations based on current traffic volumes. It should be noted that the AM peak hour

operations at the Armdale roundabout results in significant queues on the Herring Cove Road approach.

The queues can extend from the roundabout to as far as the Cowie Hill Road intersection. Since the queues

from the Armdale roundabout are not factored into the Synchro analysis, the Synchro results for the

intersections of Herring Cove Road & Purcells Cove Road and Herring Cove Road & Osborne Street were

supplemented by field observations.

The results for the intersection performance analysis for ultimate conditions using existing traffic volumes

are summarized in Table 2. The operations at each study intersection under ultimate conditions are

discussed below:

Herring Cove Road & Purcells Cove Road: The overall performance of the unsignalized
intersection will be unacceptable (LOS F) during the AM peak hour due to queue spillbacks from
the Armdale roundabout. The northbound movements (Herring Cove Road) and the westbound
right movement (Purcells Cove Road) will operate at LOS F. The overall performance of the
unsignalized intersection will be acceptable during the PM peak hour.

Herring Cove Road & Osbhorne Street: The overall performance of the unsignalized intersection
will be unacceptable (LOS F) during the AM peak hour due to queue spillbacks from the Armdale
roundabout. The northbound movements (Herring Cove Road) and the eastbound movements
(Osborne Street) will operate at LOS F. During the PM peak hour, the eastbound movements
(Osborne Street) will operate at LOS F and are over capacity. The overall performance of the
unsignalized intersection will be acceptable during the PM peak hour.

Herring Cove Road & Cowie Hill Road: The overall performance of the signalized intersection will
be acceptable during both peak hours.

Herring Cove Road & Glenora Avenue: The overall performance of the unsignalized intersection
will be acceptable during the AM peak hour. During the PM peak hour, the westbound movements
(Glenora Avenue) will operate at LOS E. The overall performance of the unsignalized intersection
will be acceptable during the PM peak hour.
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Herring Cove Road & Old Sambro Road: The overall performance of the signalized intersection
will be acceptable during both peak hours.

Herring Cove Road & Williams Lake Road: The overall performance of the signalized intersection
will be acceptable during both peak hours.

Herring Cove Road & Dentith Road: The overall performance of the roundabout will be
acceptable during both peak hours.

Herring Cove Road & Sussex Street: During the AM peak hour the eastbound left movement
(Sussex Street) will operate at LOS E. The overall performance of the unsignalized intersection will
be acceptable during the AM peak hour. During the PM peak hour, the eastbound left movement
(Sussex Street) will operate at LOS F and be over capacity. The overall performance of the
unsignalized intersection will be acceptable during the PM peak hour.

Herring Cove Road & Drysdale Road: The overall performance of the signalized intersection will
be acceptable during both peak hours.

Ultimate Conditions — Future Traffic Volumes (2033): The future conditions scenario provides an

assessment of operations based future development projections. Similar to the existing conditions

scenario, the Synchro results for the intersections of Herring Cove Road & Purcells Cove Road and Herring

Cove Road & Osborne Street were modified to reflect the queues from the Armdale roundabout.

The results for the intersection performance analysis for ultimate conditions using future traffic volumes

are summarized in Table 3. The operations at each study intersection under future ultimate conditions

are discussed below:

Herring Cove Road & Purcells Cove Road: The overall performance of the unsignalized
intersection will continue to be unacceptable (LOS F) during the AM peak hour due to queue
spillbacks from the Armdale roundabout. The northbound movements (Herring Cove Road) and
the westbound right movement (Purcells Cove Road) will continue to operate at LOS F. During the
PM peak hour, the westbound right movement (Purcells Cove Road) will operate at LOS F. The
overall performance of the unsignalized intersection will be acceptable during the PM peak hour.

Herring Cove Road & Osborne Street: The overall performance of the unsignalized intersection
will continue to be unacceptable (LOS F) during the AM peak hour due to queue spillbacks from
the Armdale roundabout. The northbound movements (Herring Cove Road) and the eastbound
movements (Osborne Street) will continue to operate at LOS F. During the PM peak hour, the
eastbound movements (Osborne Street) will continue to operate at LOS F and over capacity. The
overall performance of the intersection will be unacceptable (LOS F) during the PM peak hour.

Herring Cove Road & Cowie Hill Road: The overall performance of the signalized intersection will
be acceptable during the AM peak hour. During the PM peak hour, the northbound left movement
(Herring Cove Road) will operate at LOS F and be over capacity. The southbound through
movement (Herring Cove Road) will also be over capacity. The overall performance of the
signalized intersection will be acceptable during the PM peak hour.
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e Herring Cove Road & Glenora Avenue: During the AM peak hour, the westbound movements
(Glenora Avenue) will operate at LOS F. The overall performance of the unsignalized intersection
will be acceptable during the AM peak hour. During the PM peak hour, the westbound movements
(Glenora Avenue) will operate at LOS F and be over capacity. The overall performance of the
unsignalized intersection will be nearing unacceptable (LOS E) during the PM peak hour.

e Herring Cove Road & Old Sambro Road: The overall performance of the signalized intersection
will be acceptable during the both peak hours. The 95th% queues for the eastbound right
movement (Old Sambro Road) will exceed the storage capacity of the right turn lane during the
PM peak hour.

e Herring Cove Road & Williams Lake Road: The overall performance of the signalized intersection
will be acceptable during the AM peak hour. During the PM peak hour, the westbound left
movement (Williams Lake Road) will operate at LOS E. The 95th% queues for the westbound left
movement (Old Sambro Road) will exceed the storage capacity of the left turn lane during both
peak hours and the 95th% queues for the northbound left movement (Herring Cove Road) will
exceed the storage capacity of the left turn lane during the PM peak hour.

e Herring Cove Road & Dentith Road: The overall performance of the roundabout will be
acceptable during both peak hours.

e Herring Cove Road & Sussex Street: During the AM peak hour, the eastbound left movement
(Sussex Street) will operate at LOS F and be over capacity. The overall performance of the
unsignalized intersection will be acceptable during the AM peak hour. During the PM peak hour,
the eastbound left and right movements (Sussex Street) will operate at LOS F; the left movement
will be over capacity. The northbound left movement (Herring Cove Road) will operate at LOS E.
The overall performance of the unsignalize