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ORIGIN
On March 4, 2014, Regional Council passed the following motions:

1. Approve the public participation program for the Master Infrastructure Plan Study and Secondary
Planning Strategy for Port Wallace as presented in Attachment A of the February 11, 2014 staff
report;

2. Adopt the Port Wallace Secondary Plan Area Boundaries shown on Attachment B of the February
11, 2014 staff report, as interim boundaries for Port Wallace Secondary Planning Area;

3. Direct staff to assess the merits of including the additional lands requested by WSP Canada Limited
in the Secondary Plan Area as outlined in Map 1 of Attachment E of the February 11, 2014 staff
report, under the Land Suitability and Pre-design Baseline Infrastructure Capacity studies; and

4. Include stormwater management facilities on private property in the future design requirements for
Port Wallace, with the objectives of achieving the water quality objectives recommended by
AECOM in the Shubenacadie Lakes Subwatershed Study and the Regional Municipal Planning
Strategy and not increase peak runoff, as recommended by the Regional Watershed Advisory
Board and the Harbour East-Marine Drive Community Council.

On September 6, 2016, Regional Council passed the following motions:

1. Include the 53 and 242-acre parcels shown on Attachment A of the Staff Report dated June 7, 2016
within the Port Wallace Secondary Planning study area; and

2. Initiate a Municipal Planning Strategy amendment process to zone the Conrad quarry lands shown
on Attachment A of the staff report dated June 7, 2016 for industrial and highway commercial uses
and follow the public participation program for municipal planning strategy amendments as
approved by Regional Council on February 27, 1997.
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LEGISLATIVE AUTHORITY

Halifax Regional Municipality Charter (HRM Charter), Part VIII and 1X, Planning & Development and Part
IX, Subdivision; including:

Section 231 (1) of the HRM Charter provisions for the preparation and adoption of a secondary planning
strategy that applies, as part of the municipal planning strategy, to a specific area or areas of the
Municipality; and

Section 284 (1) of the HRM Charter enables the municipality planning strategy to include provisions for
infrastructure charges in a subdivision by-law.

RECOMMENDATION

It is recommended that Halifax Regional Council:

1. Direct staff to:
(a) prepare a capital cost contribution study for transportation-related costs;
(b) proceed with preparing the Port Wallace Secondary Plan based on the preferred concept
plan as set out in Attachment A; and
(c) report back to Council with further information from Nova Scotia Environment regarding
development activity in the vicinity of Barry’s Run.

2. Refuse to initiate the process to amend the Regional Subdivision By-law, Secondary Municipal
Planning Strategy and the Land Use By-law for Dartmouth to enable the development of 40 single
unit dwelling lots in Port Wallace, as shown on Map 3, and continue to consider those lots as part
of the Port Wallace Secondary Planning study area.

EXECUTIVE SUMMARY

The 2014, Regional Municipal Planning Strategy (Regional Plan) identifies Port Wallace, located on the
northeastern edge of Dartmouth, as a potential future growth area due to it's proximity to the existing service
boundary. It is one of three potential new communities located inside the Urban Settlement Designation
that, within the life of the Regional Plan (2031), could be serviced with municipal wastewater and water
services, subject to a secondary planning process and Regional Council approval.

As the Port Wallace growth area lands are not currently serviced by water, sewer, stormwater or
transportation infrastructure, to consider allowing new development in the area, Regional Council requires
that the Urban Service Area Boundary be expanded. Prior to any expansion, the Regional Plan sets out
the following to be considered: the completion of a watershed study, adoption of a secondary planning
strategy and establishment of potential infrastructure charges by the appropriate approval bodies (HRM
Regional Council, Halifax Water Board and Nova Scotia Utility and Review Board).

To establish potential growth-related infrastructure costs, the Municipality studies the capacity of the
existing infrastructure to determine it if can accommodate the proposed development. This includes
analyzing different infrastructure scenarios based on different conceptual designs. A Master Infrastructure
Study was conducted to help HRM and Halifax Water in considering different scenarios for upgrading
infrastructure, and to establish baseline costs.

In addition to this, both Halifax Regional Municipality (HRM) and Halifax Water also have policies that allow
for consideration of cost sharing with a developer in building new oversized infrastructure that is being
established for a growth area. Cost sharing would recognize that the new oversized infrastructure being
developed benefits existing residents and businesses located outside of the growth area. A financial model
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will be prepared that establishes how the infrastructure investments are funded between the parties. This
includes developer contributions known as capital cost contributions (CCCs).

The primary purpose of this report is for Council to authorize the direction of the Master
Infrastructure Study and the preferred site design concept, so staff can proceed with a detailed
Capital Cost Contribution study and finalize the secondary plan land use policies and by-laws.
Under Regional Council’s Infrastructure Charges Best Practices Guide: A Capital Cost Contribution Policy,
this step in the process is necessary to validate the study findings, prior to undertaking detailed financial
analysis, site design, phasing, the establishment of CCCs and the development of secondary plan policy
and by-laws.

This step does not bind Council to any charges, capital infrastructure investments or the preferred concept
design. All cost estimates as shown in this report are Class D (+/- 45%), consistent with HRM’s approach
to capital budget planning. The details of these elements will be further refined working through the analysis
of both the Capital Cost Contribution Study and secondary planning process, in consultation with the
community and landowners. Once this detailed work regarding infrastructure charges and policy and
regulatory frameworks is completed, another report will be provided to Council to seek approval of the
secondary planning framework and to advise on the results of the detailed Capital Cost Contribution study,
including any potential municipal risk and cost implications.

A secondary purpose of this report is for Council to consider an application made by Port Wallace
Holdings Limited (PWHL) to request amendments to the Regional Subdivision By-law and
Secondary Municipal Planning Strategy for Dartmouth to enable the development of 40 single-unit
dwelling lots in Port Wallace, ahead of the comprehensive secondary planning process for the
lands. The site in question falls outside of the Urban Service Area Boundary, therefore the proposal can’t
be considered under the existing policies in the Dartmouth Secondary Municipal Planning Strategy and the
Regional Subdivision By-law. As such, Port Wallace Holdings is seeking amendments to these documents
to enable its proposal as a minor amendment to the service boundary.

As the lands fall within the Port Wallace Secondary Plan study area, and a planning process is currently
underway to consider a Secondary Plan and expand the Urban Service Area boundary, it is staff's
recommendation that the proposed serviced development should continue to be considered through the
secondary planning process and not as a minor adjustment to the Urban Service Area, as is proposed by
PWHL.

BACKGROUND

The 2014 Regional Plan identifies Port Wallace, located on the northeastern edge of Dartmouth, as a
potential future growth area due to it's proximity to the existing Urban Service Area boundary. It is one of
three potential new communities located inside the Urban Settlement Designation that, within the life of the
Regional Plan (2031), could be serviced with municipal wastewater and water services, subject to a
secondary planning process and Regional Council approval. Port Wallace was also one of several
greenfield development areas identified in the 2006 version of the Regional Plan for development prior to
2026 based primarily on the potential low cost of providing municipal services.

To consider allowing new growth in the area, the Regional Plan requires that the Urban Service Area
boundary be expanded. Prior to any expansion Council must consider various criteria including, completion
of a watershed study, adoption of a secondary planning strategy and establishment of potential charges by
the appropriate approval bodies [HRM Regional Council, Halifax Water Board and Nova Scotia Utility and
Review Board (NSUARB)].

In 2014, Regional Council established an Interim Port Wallace Secondary Plan study area and directed that
a secondary planning strategy be undertaken to design the community and determine servicing needs. The
Port Wallace Secondary Plan study area was finalized in 2016 and is identified on Map 1. Consideration of
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site design, densities, open space and other community amenities will be presented in secondary plan
policies and land use by-laws for consideration by Regional Council.

Infrastructure Costs

In developing secondary plan land use policies and by-laws, both Halifax Water and HRM must consider
their financial ability to absorb and manage related costs. To establish potential growth-related
infrastructure costs related to designing the new community, HRM and Halifax Water study the capacity of
the existing infrastructure to determine if and how it can accommodate the proposed development. This
includes analyzing different infrastructure scenarios based on different conceptual designs for the site. The
Master Infrastructure Study, as found in Attachment B, was conducted to help HRM and Halifax Water
consider different scenarios for upgrading infrastructure, and to establish baseline costs.

In addition to this, both HRM and Halifax Water also have policies that allow for consideration of cost sharing
with a developer in building new oversized infrastructure that is being established for a growth area. Cost
sharing would recognize that the new oversized infrastructure being developed benefits existing residents
and businesses located outside of the growth area. A financial model will be prepared that establishes how
the infrastructure investments are funded among the parties. This includes developer-funded CCCs.

Should Regional Council approve the Secondary Planning Framework, and subsequently Regional Council,
the Halifax Water Board and the NSUARB approve proposed CCCs, HRM Regional Council can then
extend the service boundary to allow for new development.

The primary purpose of this report is to have Regional Council authorize the direction of the Master
Infrastructure Study and the preferred site design concept, so staff can proceed with a detailed Capital Cost
Contribution study and finalize the secondary plan land use policies and by-laws. This step does not bind
Council to any charges, capital infrastructure investments or the preferred concept design. The details of
both will be further refined through the detailed analysis of both the Capital Cost Contribution Study and
secondary planning process in consultation with the community.

Urban Service Boundary Expansion Process

As the land inside the Port Wallace Secondary Plan study area is not currently serviced by water, sewer,
stormwater or transportation infrastructure, the Urban Service Area Boundary, as established in the
Regional Subdivision By-law, must be expanded. This process is depicted in Table 1 below and is
principally governed by Regional Plan Policy SU-4. For the Urban Service Area Boundary to be expanded
to the Port Wallace Area, the following steps are generally being undertaken in the following order:

Table 1: Port Wallace Process Outline

Step Enabling Legislation or Policy
a) Complete a watershed study e Regional Plan Policies (SU-
e Regional Watersheds Advisory Board Meeting 4, E-23)

e Regional Watersheds
Advisory Board Terms of

Reference
b) Initiate secondary planning ¢ Regional Plan Policies (SU-
e Establish a public participation program 4, SU-9)

o HRM Charter
e HRM Public Participation

Resolution
c) Identify growth-related infrastructure costs ¢ Regional Plan Policies (E-9,
e |dentify development constraints E-15, E-16, E-17, E-23, S-9,
e |dentify and analyze site design concepts S-12, S-30, T-3, T-9, T-16,
e Establish preferred site design concept CH-5, CH-9, CH-18, SU-4,

SU-7, G-1, G-3, G-9, G-11)
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HRM Capital Cost
Contribution Policy
d) Regional Council validation of costs and preferred HRM Capital Cost
site design (Current Step) Contribution Policy
e Report to Regional Council
e) Assess detailed costs and infrastructure CCC HRM Capital Cost
e Detailed Financial Model Contribution Policy
e Timing/Phasing and Final Site Design Halifax Regional Water
¢ Risk Assessment Commission Regulations
e Halifax Water Board Review
f) Establish Secondary Plan Framework Regional Plan Policies (E-9,
¢ Regional Watershed Advisory Board Meeting E-15, E-16, E-17, E-23, S-9,
e PWPPC Meetings S-12, S-30, T-3, T-9, T-16,
e Public Meeting CH-5, CH-9, CH-18, SU-4,
e Creation of Staff Report SU-7, G-1, G-3, G-9, G-11)
HRM Charter
Regional Watersheds
Advisory Board Terms of
Reference
g) HRM Decision - Secondary Plan and Land Use By-law HRM Charter
Amendments and Development Agreement
e Harbour East-Marine Drive Community Council
e North West Community Council
e Regional Council
e Provincial Review
e Harbour East-Marine Drive Community Council
(DA Approval)
e North West Community Council (DA Approval)
h) Halifax Water/NSUARB Decision — Water, Wastewater Halifax Regional Water
and Stormwater CCCs Commission Regulations
e Halifax Water Board Review Regional Plan (SU-4)
e Nova Scaotia Utility and Review Board Approval
i) HRM Decision - Expansion of Urban Service Area HRM Charter
Boundary and Adoption of Transportation CCCs HRM Capital Cost
¢ Regional Council Contribution Policy
e Provincial Review Regional Plan (SU-4)

A description of the purpose of each step, the results of completed steps, and the remaining process is
provided in more detail in Attachment C. Further details on the site context can be found on Map 1 and 2.
Relevant policy excerpts can be found in Attachment E.

Additional Requests

Conrad Lands Request (Case 20800)

The Conrad lands include a proposed 53-acre serviced residential community between the Forest Hills
Extension and Waverley Road, just north of Montague Road, and a proposed 242-acre serviced industrial
park on former quarry lands abutting the north side of the Forest Hills extension. On September 6, 2016
Regional Council included the Conrad lands within the Port Wallace Secondary study area. At this time,
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Regional Council also initiated a Secondary Municipal Planning Strategy (SMPS) amendment process to
consider zoning the entire 525-acre quarry lands for industrial, highway and commercial uses, with no
changes to the Urban Service Area boundary. This SMPS amendment request is being considered
independently from the Port Wallace Secondary Planning process and a public hearing for Council to
consider the matter is scheduled for March 27, 2018.

Port Wallace Holdings Limited Request (Case21601)

On February 6, 2018 Port Wallace Holdings Limited submitted an application to request amendments to
the Regional Subdivision By-law and Secondary Municipal Planning Strategy for Dartmouth to enable the
development of 40 single-unit dwelling lots in Port Wallace, Dartmouth on 10.4 acres adjacent the Waverley
Road (Map 3). As the lands fall outside of the Urban Service Area Boundary, the proposal can't be
considered under the existing policies in the Dartmouth Secondary Municipal Planning Strategy and the
Regional Subdivision By-law. As such, Port Wallace Holdings is seeking amendments to these documents
to enable its proposal. The lands fall within in the Port Wallace Secondary Plan study area, and the planning
process described in this report is currently underway. This request is discussed in further detail on page
12 of this report.

DISCUSSION

In developing secondary plan land use policies and by-laws, both Halifax Water and HRM must consider
their financial ability to absorb and manage related infrastructure costs. To establish potential growth-
related infrastructure costs associated with designing the new community, the Municipality studies the
capacity of the existing infrastructure to determine if and how it can accommodate the proposed
development. This may include analyzing different infrastructure scenarios based on different conceptual
designs for the site. Several design concepts were presented to the public, and the Master Infrastructure
Study, also considered different scenarios for upgrading infrastructure.

Public Comments

Community design concepts (Attachment D) were presented at a public meeting held on November 3, 2016.
Alternatives included no connection to the Forest Hills extension and a community collector street that
crosses Barry’s Run, as well as a new connection to the Forest Hills Extension with and without a crossing
of Barry’s Run.

The Port Wallace Public Participation Committee (PWPPC) considered the issues and concerns raised by
the public through meetings and e-mails (see the following link for further details:
https://www.halifax.ca/about-halifax/regional-community-planning/regional-plan/port-wallace). In
reviewing the public comments, the PWPPC identified items that are important to investigate further. The
items identified by the committee include the following:

- Many residents stated that it was important to have the connection from the new development to
Hwy. 107 as soon as possible to develop desired driving habits and to keep construction vehicles
off the Waverley Road and Braemar Drive.

- Questions were raised as to the effectiveness of a Hwy. 107 connection given the high volumes
of traffic and the fact that Waverley Road/Braemar Drive would be a much more convenient travel
route for many destinations from this development.

- Concerns have been expressed about the potential for increased contamination to Lake Charles
from the development and from the increased traffic on roads leading to the development.

- Concerns have been raised regarding the density of development proposed, the number of
apartment units and the lot sizes for single unit dwelling development.

- Some committee members supported the proposed road crossing of Barry’s Run as it would
allow for better transit routing and better integration between development on either side of the
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run where others did not feel that this proposal would reduce traffic on Waverley Road/Braemar
Drive.

- There was strong support for having businesses and services within the development that would
be needed by residents and could reduce the need to travel outside the development. The
business location should be carefully considered to allow travel by walking and cycling.

- The committee concurred with the safety concerns raised in the presentation regarding the
proposed trail beside Barry’s Run, particularly having it connect with Waverley Road.

Port Wallace Master Infrastructure Study

Following the public input to the community design concepts, the CBCL Port Wallace Master Plan Baseline
Study (Master Infrastructure Study) was commissioned to evaluate the cost of providing municipal services
to the Port Wallace Secondary Plan study area. The study included a review of available background
information (Watershed and Land Suitability Analysis studies, the predesign baseline reports), design
concepts and various stakeholder development plans, reports, and preliminary servicing system designs.

The Master Infrastructure Study is a design brief which addresses issues at a broad conceptual level,
illustrating land use and infrastructure components with cost estimates, and identifies opportunities and
constraints relating to capacity allocations, development sequence, and conflicts between systems. The
estimated costs presented in this report have been shared with developers, and will be subject to further
discussion with all landowners through the CCC process.

Using the submitted design concepts, the consultant (CBCL) conducted a detailed analysis of the water,
wastewater, storm, and transportation systems. The analysis of the transportation system also included an
assessment of a new connection to the Forest Hills Extension, as this was identified by the public as a
desirable feature of the design concepts.

For a full copy of the Master Infrastructure Study report please see Attachment B. The key findings of the
report are as follows:

Transportation

1. Limited development in Port Wallace can take place without the need to upgrade any
transportation infrastructure.

The analysis indicates that up to 400 residential units can be built before upgrades are required at
the Montague Road interchange. While the analysis indicates that upgrades would be required
only at the southbound ramps intersection, it may be cost effective to upgrade the Waverley
Road/Charles Keating intersection at the same time. Further input from Nova Scotia Transportation
and Infrastructure Renewal (NSTIR) is required.

2. A new connection to Forest Hills Extension is not needed.

Many residents indicated that it is important to provide a new connection to the Forest Hills
Extension while others questioned its effectiveness. The analysis shows that a right turn in right
turn out connection to the Forest Hills Extension would only marginally improve traffic congestion
on Waverley Road and other access points. The new connection would not eliminate the need to
upgrade other intersections within the study area.

A full connection to the Forest Hills Extension (i.e. roundabout or interchange) would be an
improvement, but it too would not eliminate the need to upgrade other intersections. In addition,
the NSTIR has not agreed to consider an at-grade roundabout connection.
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3.

The widening of Forest Hills Extension is needed without the Port Wallace Development.

The two-lane section of the Forest Hills Extension, from Montague Road to Burnside, is currently
at or near capacity during the morning and afternoon rush hour periods. Transportation modelling
indicates that this section of highway will need to be widened to accommodate growth outside of
the Port Wallace master plan area. The analysis assumes that Forest Hills Extension, from
Montague Road to Burnside, will be widened to four-lanes by 2031. To date, NSTIR has not
committed to this time frame and will only confirm that upgrades to the Forest Hills Extension are
not included in its current five-year capital plan.

Braemar Drive/Waverley Road does not need to be widened.

Previous studies have concluded that the section of Waverley Road/ Braemar Drive, south of
Montebello Drive, would need to be widened to four-lanes to accommodate the Port Wallace
development. The 2009 Cost of Servicing Study (CBCL 2009) concluded that the section south of
Maple Drive would need to be widened to accommodate a population increase of 6,000 persons in
the area, and that the section south of Montebello Drive would need to be widened to accommodate
a population increase of 30,000 persons. The 2014 Pre-Design Baseline Study (completed by
Municipal staff) also concluded that the section south of Montebello Drive was near capacity and
that the traffic signals at Montebello Drive were at capacity.

Improved modelling techniques and better data collection now suggest that Waverley Road/
Braemar Drive does not need to be widened to accommodate the Port Wallace development. The
Waverley Road/ Montebello Drive intersection will need a new northbound right turn lane and traffic
signal upgrades. This analysis assumes that Forest Hills Extension will be widened by 2031.

If the Province does not widen Forest Hills Extension, modelling indicates that there will be a shift
in traffic to this section of Braemar Drive/Waverley Road. It would increase traffic congestion but
would not warrant widening.

A proposed road crossing of Barry’s Run is desirable, but is subject to further analysis.

A proposed road crossing of Barry’s Run allows for better transit routing and integration of the
development. Modelling indicates that without this crossing, traffic would shift to the section of
Waverley Road just north of Breeze Drive as commuters will continue to use the Montague Road
interchange as the main access point to the development.

The 2016 Land Suitability Analysis identified the wetlands surrounding Barry’s Run as significant
environmental and cultural asset that should not be developed. The wetlands are also potentially
contaminated due to the historic gold mining operations. Nova Scotia Environment (NSE) is
currently being consulted to assist HRM and Halifax Water in understanding how to address the
extent of potential contamination of Barry’s Run and the implication to any road crossing. Any
proposed bridge crossing will need to have enhanced environmental protection measures. This
aspect is discussed in greater detail later in this report.

The Main Street at Forest Hills intersection is at or near capacity.

The Main Street at Forest Hills Drive intersection is one of the busiest intersections in the
municipality and is currently at or near capacity. The long-term solution for this intersection is the
Cherrybrook Bypass which will divert traffic away from Main Street to Highway 107. NSTIR staff
will not commit to a time frame for this project and will only confirm that the Cherrybrook Bypass is
not included in their current five-year capital plan. In the interim, there are limited options to provide
relief to this bottleneck.
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Water

One option considered was a multi-lane roundabout. Converting this signalized intersection to a
roundabout will be expensive because existing traffic will need to be accommodated during
construction. Preliminary cost estimates are in the order of $7 to $10 million.

Modelling indicates that only a small percentage (2 - 5%) of Port Wallace traffic will use this
intersection. The potential developer capital cost contribution ranges from $140,000 to $500,000.
The trigger for this project will be growth east of this intersection. Given this uncertainty and the
small CCC, this project is not included in the Infrastructure Master Plan costs (Table 2, page 11).

The existing water transmission system has sufficient capacity to service the Port Wallace
area.

There are servicing restrictions within the Conrad Lands north of the Forest Hills
Extension.

The maximum gravity fed water service on the Conrad lands is 70 metres. Lands above this
elevation would require the developer to install a water booster station to bring the water
distribution system to minimum service levels or have each service connection required to
privately boost their own plumbing. This would be achieved at the developer’s expense.

The development can be adequately serviced with a 400mm diameter primary water main.

Wastewater

1.

2.

There is no capacity in the Waverley Road wastewater system to accommodate new
development. Upgrades are required prior to any development occurring.

The North Dartmouth Trunk Sewer has been sized to accommodate the wastewater generated
from the Port Wallace development. This requires a new wastewater pumping station on Waverley
Road, and wastewater force mains crossing Shubenacadie Canal and connected to the North
Dartmouth Trunk Sewer on Wright Avenue.

A new wastewater force main connection is required through Shubie Park and under the
Shubenacadie Canal.

This is an environmentally and culturally sensitive area with significant construction constraints.
The connection will also require a crossing of Highway 118. These lands are owned by the
Department of Natural Resources (DNR) and NSTIR. As such, this connection is subject to DNR
and NSTIR approval. The Shubenacadie Canal Commission is also a significant stakeholder.

The proposed force main connection provides the opportunity for other utilities to cross at the same
location and share the costs. One such opportunity is the twinning of regional water transmission
main from the Topsail control chamber near Main Street in Dartmouth, to lIsley Avenue in Burnside.

Halifax Water has made application to DNR and will be the lead utility securing the requirements
of the crossing. The other utilities will then obtain leases from Halifax Water.



Port Wallace Master Infrastructure Study, Urban Service Area Expansion
& Plan Amendment Request
Regional Council Report -10 - March 27, 2018

Stormwater

1. No stormwater elements have been identified which are considered to warrant a capital cost
contribution or shared developer cost (there are no anticipated oversized stormwater
components).

2. Stormwater management for the Port Wallace development is critical.

As identified in the Watershed Study and the 2014 motions of Regional Council, a specific
Stomwater Management Plan is required to address the water quality and quantity objectives. A
Stormwater By-law may also be needed. Preservation of Barry’s Run can be achieved using Low
Impact Development practices that mimic the natural pre-development hydrology of the watershed.

3. NSE is currently being consulted to assist in addressing the extent of potential
contamination around Barry’s Run.

The preferred conceptual design avoids the potentially contaminated lands but does require a road
crossing, and also identifies trails running adjacent to Barry’s Run. HRM has requested NSE
provide advice on the potential contamination and the implication to any road crossing, public open
space plans, and potential transmission of contaminants to points downstream. This has the
potential to significantly affect the location of infrastructure, parkland/trails, stormwater
management planning (including water quality and public water supply management). HRM is a
landowner for a portion of these lands. Staff recommends returning to Regional Council with a
report once further information is obtained from NSE, to advise if there are any require adjustments
to the overall conceptual design, or required further study of potential contaminants.

As discussed above, the results of the Master Infrastructure Study show that the HRM share of
transportation infrastructure costs is expected to be approximately $7 million. More detail on the financial
costs can be found in the following section. Next steps in the Port Wallace project include developing
detailed secondary plan land use policies and by-laws, at the same time as a CCC Study is carried out by
both Halifax Water and HRM. This study will provide information to Regional Council, the Halifax Water
Board, and the NSUARB to aid them in determining if CCCs will be applied given the expected budget
implications.

Capital Cost Contributions

As noted earlier, in considering an expansion to the service boundary in conjunction with the secondary
planning process, Halifax Water and HRM must consider their ability to absorb and manage related
infrastructure costs. To facilitate this exercise, HRM and Halifax Water have policies that allow for
consideration of cost sharing with a developer in these circumstances. Cost sharing would recognize that
the new oversized infrastructure being developed benefits existing residents and businesses located
outside of the growth area. A financial model will be prepared that establishes how the infrastructure
investments are funded between the parties. This includes developer funded capital cost contributions.

The Infrastructure Charges Best Practices Guide: A Capital Cost Contribution Policy (CCC Policy) provides
a framework for Regional Council to consider investing in infrastructure and recovering the appropriate
costs from developers. Municipal cost allocation, up-front financing, and cost recovery risk management,
are the subject of capital cost contributions studies carried out in collaboration with Halifax Water, and in
conjunction with the secondary planning process. HRM and Halifax Water are not obligated to finance
infrastructure needed to support development, however, the CCC Policy allows this to be considered.

Halifax Water has an approved CCC policy which is designed to facilitate new development activity by
equitably allocating the cost of master water and wastewater infrastructure across benefitting
developers. The individual CCC programs are approved by the Halifax Water Board and the NSUARB. In
2016, Halifax Water Board advised staff that the utility was approaching the limit of acceptable risk with
current CCC charges. The NSUARB approval process requires the development of a reasonable
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implementation plan that does not put undue financial risk on Halifax Water and its customers. In the event
that Halifax Water and/or the NSUARB determine that a CCC for Port Wallace poses an unacceptable level
of risk to the utility ratepayers, the developer may fund all or a portion of the upfront cost of required
infrastructure.

HRM is responsible for CCCs related to transportation infrastructure. The recommendation in this report
does not commit the Municipality to any infrastructure expenditure in Port Wallace. Capital budget
decisions will not be made before the detailed CCC study is completed. Authorizing the direction contained
in this report is an acknowledgement that the investments in transportation infrastructure identified in this
report would not adversely affect the fiscal health of the Municipality. The final decision on Port Wallace
development will be made once the required phasing and timing of required infrastructure, resulting costs,
cost allocations, and risks associated with cost recovery of up-front financing are better known.

The estimated cost for new and expanded infrastructure required to develop the Port Wallace master plan
are noted in Table 2 below. This amount includes upgrades to the Montague Road interchange. It does
not include the following:

- Local services (estimated at $100 million) which are the responsibility of the local developer(s),

- The potential for cost sharing with other utilities (Heritage Gas, Bell, Eastlink, and Halifax Water)
on the crossing under the Shubenacadie Canal, and

- Transit costs include the cost of new buses which will be needed to expand service into the area.

Table 2 — Port Wallace Potential Costs

Port Wallace Master Plan — Potential Cost-Sharing*
HRM Halifax Water Developers Share Total
Transportation $6.4 million $0 $4.6 million $11.0 million
Water $0.6 million*** $0 $1.4 million $2.0 million
Wastewater $0 $4.0 million $9.4 million $13.4 million
Stormwater $0 $0 $0 $0
Joint Utility Crossing $0 $0 $4.6 million** $4.6 million
Total $7 million $4 million $20 million $31.0 million
Share 35.5% 64.5%
Port Wallace Master Plan — Potential Costs Transportation*
HRM Developers Share Total
Cono Drive Access $1.3 million $1.1 million $2.4 million
Montague Rd at Ramp Terminal (North) $1.3 million $1.1 million $2.4 million
Montague Rd at Ramp Terminal (South) $1.6 million $0.8 million $2.4 million
Montague Rd at Charles Keating $1.4 million $1.0 million $2.4 million
Breeze at Waverley $0.35 million $0.35 million $0.7 million
Montebello at Waverley $0.25 million $0.10 million $0.35 million
Montebello at Avenue du Portage $0.2 million $0.15 million $0.35 million
Total $6.4 million $4.6 million $11.0 million
Share 58% 42%
*All estimates as shown in this report are Class D (+/- 45%).
** Halifax Water will be conducting a capital project in conjunction with the Port Wallace project which is anticipated
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to reduce this crossing cost for the developer.

*** This cost is in respect of Public Fire Protection, and will be recovered through the public fire protection rate

It should be noted that the cost estimates presented above are conceptual (Class D = +/- 45%) in nature
and will be subject to further analysis and future consideration by Council. Some development in Port
Wallace can take place before upgrades are required to the transportation system. However, given the
expected rate of development, more than half of HRM's contribution may be required within the first five
years of development. Notwithstanding, the commitment is subject to the availability of funds in any given
fiscal year, and the developer may choose to construct a service system at their expense, subject to
reimbursement from the municipality in future years.

The Province of Nova Scotia has not endorsed the findings of this study. Municipal and Provincial staff
have not agreed on the timing of expansions and upgrades to Provincially owned 100-series highway
network. Discussions with the Province are continuing, and the outcome of these discussions may alter
the scope of transportation infrastructure project (listed above), and increase development costs presented
in this study.

Plan Amendment Request - 40 Single-Unit Dwelling Lots (Case 21601)

Recently, Port Wallace Holdings Limited (PWHL) made application to request amendments to the Regional
Subdivision By-law and Secondary Municipal Planning Strategy for Dartmouth to enable the development
of 40 single-unit dwelling lots on 10.4 acres adjacent the Waverley Road. The lands are un-serviced and
fall outside of the Urban Service Area Boundary. The proposal can't be considered under the existing
policies in the Dartmouth Secondary Municipal Planning Strategy and the Regional Subdivision By-law. As
such, PWHL is seeking amendments to these documents to enable its proposal. The lands fall within in the
Port Wallace Secondary Plan study area, and a planning process is currently underway to consider a
Secondary Plan and expand the Urban Service Area boundary.

Subject Site ~4.2 ha (10.4 acres) site consisting of several small land locked
parcels and portion of PID 00249714

Location Adjacent the northern bank of Barry’s run, Waverley Road, Port
Wallace

Regional Plan Designation Urban Settlement

Community Plan Designation | Reserve (Dartmouth MPS) (Map 1 and 3)

Zoning R-1 (Map 2 and 4)

Size of Site 4.2 ha (10.4 acres)

Street Frontage None, a new public road connecting with Waverly Road would need
to be constructed

Current Land Use(s) Vacant

Surrounding Use(s) Low Density residential, vacant

Proposal Details
The applicant proposes to develop a subdivision consisting of single unit dwelling lots. The major aspects
of the proposal are as follows:

e 40 single unit dwelling lots with road frontages that are approximately 55 feet wide;

e alteration of the Urban Service Area boundary to add the 4.2 ha (10.4 acre) site and remove 4.2
ha (10.4 acres) of other lands that they control in the local area from the Urban Service Area
boundary; and

e the construction of a new road from the Waverley Road to serve the development.
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Applicant Rationale

The applicant proposes to proceed with a 40-lot development for business/ cash flow purposes and to
decrease the pressure on the timelines associated with the secondary planning process. PWHL notes
that the March 2014 staff report which initiated the secondary planning process estimated the process
would take 24 months. The applicant’s full rationale can be found in Attachment F. In making this
proposal, PWHL highlights the following:

they would cover the costs of upgrading a pumping station to enable the proposal development
and that it recognizes that approvals from Halifax Water will be needed;

the lands are already zoned R-1 and no changes to zoning are requested,;

the relatively small area is not integral to the secondary planning site;

parkland would be dedicated as part of the development; and

all infrastructure would be sized and constructed in anticipation of future connections to the larger
master planned area

Staff Review and Analysis

RMPS, SMPS and LUB Context

The subject lands are governed by policies and regulations in the Regional Plan, the Regional Subdivision
By-law, and Dartmouth SMPS and Land Use By-law. A discussion of the predominant policies and/or
regulations that apply to this request follows:

The Regional Plan identifies this site as a growth centre and one of three potential new communities
located inside the Urban Settlement Designation, that could be serviced with municipal sewer and
water services, subject to a secondary planning process. (Regional Plan Policy S-1, S-9)

The Regional Subdivision By-law identifies that most of Port Wallace, including the lands for the
proposed 40 lots, are outside the Urban Service Area Boundary. (Regional Subdivision By-law,
Schedule B)

The Regional Plan requires that, prior to any expansion to the Urban Service Area Boundary,
Regional Council must consider various criteria including, the completion of a watershed study,
adoption of a secondary planning strategy and establishment of potential charges by the
appropriate approval bodies (HRM Regional Council, Halifax Water Board and NSUARB).
(Regional Plan Policy SU-4)

The Dartmouth SMPS designates these lands as Reserve. The Reserve designation is applied to
areas outside the development boundary and recognizes that development of certain areas is
premature because of lack of services, public facilities or other constraints. With the adoption of the
2006 Regional Plan, the development boundary was replaced by the Urban Service Area boundary,
but no change to the extent of the boundary was made at that time.

Although the subject site is currently zoned R-1, as the lands are not within the Urban Service Area,
the development of serviced lots is not permitted.

Staff have reviewed the submitted rationale in the context of the existing policy, site circumstances and
surrounding land uses and do not recommend proceeding with the request for the following reasons:

The subject site is part of an active secondary planning and Urban Service Area boundary
expansion process, including the potential establishment of CCCs.

The remaining secondary planning and site design process includes setting road and trail
connections, which have not yet been agreed upon or set in draft policy. Traffic, road connections,
stormwater management and water quality have been some of the most highlighted concerns of
the community. By proceeding with a portion of the development now, it may be viewed by the
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community as undermining the secondary planning process and public engagement processes to
date.

e A complete secondary planning process is generally a prerequisite to expanding the Urban Service
Area Boundary, however, the policy SU-4 notes that this requirement may be waived “where, in the
opinion of HRM, the proposed extension represents a minor adjustment to the Area”. [Emphasis
added]

o Staff advise that the proposed 40 lot subdivision is not a minor adjustment to the service boundary
as contemplated by policy SU-4. While a decision on the matter is Council’s, staff advise that the
intent of the policy was to allow for minor or incidental boundary adjustments without the need for
a full secondary planning process. Creating a subdivision involving multiple lots, upgrading
infrastructure and building new streets, as is proposed, is not considered minor in nature.

0 An example of a potential minor boundary adjustment, would be a case where a portion of
a lot is inside the service boundary, but most of the lot falls outside the boundary, and the
lot is serviced with an on-site septic system that is failing. If the lot is older, it may be small
in size, and it would be difficult to find cost-effective engineering solutions to fix the system.
Servicing with central water and wastewater is a pragmatic solution. Council may wish to
make a minor adjustment to include the full lot within the boundary to allow services to be
extended, to improve the health and safety issue at hand. Another example might be to
allow for a municipal fire station which is in a highly valued location for its operational
needs, directly adjacent to the service boundary, where connecting to the existing water
and wastewater systems would be a requirement. In this instance, Council may wish to
consider the minor adjustment to bring a property into the boundary, because of the
improvement to health and safety concerns.

¢ Inatechnical memo to HRM staff from Halifax Water, dated February 22, 2018, it was advised that
upgrades are required to both the 390 Waverly Road Wastewater Pumping Station and 200
Waverly Road Wastewater Pumping Station. Halifax Water has also indicated that direction from
NSE and an approved Stormwater Management Plan for the lands tributary to Barry’s Run is
required prior to the 40 lots proceeding. HRM has requested NSE provide advice on the potential
contamination and the implication to any road crossing, public open space plans, and potential
transmission of contaminants to points downstream.

e Should Council decide to initiate the request, the process to consider-amendments to the Regional
Subdivision By-law, Dartmouth SMPS and related changes to the Port Wallace Secondary Planning
Study Area would generally include:

o Port Wallace Public Participation Committee (re: Change to Study Area)

Public Information Meeting

Technical Review and Staff Report

North West Community Council

Regional Council First Reading

Regional Council Public Hearing

Provincial Review

OO0OO0O0O0O0

In conclusion, the subject site is located outside of the Urban Service Area Boundary as set out in the
Regional Subdivision By-law. Under Regional Plan Policy SU-4, expansions to the Urban Service Area
may only be considered through secondary planning or if the expansion represents a minor adjustment to
the area. Regional Council has already initiated a secondary planning process for this site. In this case,
staff advise that the development of these lands should continue to be considered through the secondary
planning process and cannot be considered a minor adjustment to the Urban Service Area. The subject
site contains potential road, trail and park connections, which HRM would not be able to comprehensively
guide through the as-of-right development process. Additionally, as also emphasized by Regional Plan
policies, the development of capital cost charges has not advanced to the point where they can be applied
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to the site. While it is regrettable that the progress of the overall process to date has not advanced as
originally planned, it is now moving along well due in part to the re-allocation of staff resources to the file.

FINANCIAL IMPLICATIONS

Master Infrastructure Study and Urban Service Area Expansion

All estimates as shown in this report are Class D (+/- 45%) as identified by the consultant, consistent with
the municipality’s approach to capital budget planning. More accurate estimates and distribution of shared
costs will involve significant analysis by HRM, Halifax Water, and stakeholders/developers as part of the
CCC study, and any cost increases will be equitably shared between all appropriate stakeholders in
accordance with the approved CCC policy.

Given the limited ability to predict construction costs with available information, Council should consider
that the municipal share could be as much as $10 million, approximately 45% more than the consultant’s
estimate of $7 million. The current HRM cost estimate is subject to change, but should become more
accurate, as the detailed CCC study proceeds. These municipal costs will need to be incorporated into
future capital budgets, following improved cost estimates and Halifax Regional Council’s final decision to
proceed, expected late 2018. These infrastructure costs are not currently in HRM'’s capital plan. In addition
to the allocated municipal cost, there is risk of non-recovery of a portion of developer costs associated with
transportation-related infrastructure. Staff will return to Council with an assessment of the non-recovery
risk and a path forward to manage those risks, as part of the detailed Capital Cost Contribution study.

Plan Amendment Request - 40 Single-Unit Dwelling Lots (Case 21601)

Should Regional Council choose to initiate the change to the Port Wallace Plan Area Boundary and amend
the Regional Subdivision By-law, Secondary Municipal Planning Strategy and the Land Use By-law for
Dartmouth to enable the development of 40 single unit dwelling lots, the HRM costs associated with
processing this planning application can be accommodated within the proposed 2018-19 operating budget,
however it may slow down the larger Port Wallace Master Plan process, since resources would be shared
by both projects. This may reduce road network options and, therefore, roadway efficiency for the larger
Port Wallace area, potentially, increasing infrastructure costs.

RISK CONSIDERATION

Master Infrastructure Study and Urban Service Area Expansion

This application involves proposed MPS amendments. Such amendments are at the discretion of Regional
Council and are not subject to appeal to the Nova Scotia Utility and Review Board. Information concerning
risks and other implications of adopting the proposed amendments are contained within the Discussion and
Financial section of this report.

Plan Amendment Request - 40 Single-Unit Dwelling Lots (Case 21601)

This application involves changing the Port Wallace Plan Area Boundary and amending the Regional
Subdivision By-law, Secondary Municipal Planning Strategy and the Land Use By-law for Dartmouth to
enable the development of 40 single unit dwelling lots. Refusal of Plan amendments are at the discretion
of Regional Council and are not subject to appeal to the Nova Scotia Utility and Review Board. Information
concerning risks and other implications of adopting the proposed amendments are contained within the
Discussion section of this report.

COMMUNITY ENGAGEMENT

Master Infrastructure Study and Urban Service Area Expansion
The public participation program approved by Council for the Port Wallace Master Infrastructure Plan Study
and Secondary Planning Strategy complies with HRM'’s Public Engagement Strategy.
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Plan Amendment Request - 40 Single-Unit Dwelling Lots (Case 21601)

Should Regional Council choose to initiate an additional MPS amendment process, the HRM Charter
requires that Regional Council approve a public participation program. In February of 1997, Regional
Council approved a public participation resolution which outlines the process to be undertaken for proposed
MPS and LUB amendments which are considered local in nature. This requires a public meeting to be held,
at a minimum, and any other measures deemed necessary to obtain public opinion. The proposed level of
community engagement is consultation, achieved through a public meeting early in the review process, as
well as a public hearing, before Regional Council can consider approval of any amendments. The PWPPC
should also be engaged should Council initiate the request.

ENVIRONMENTAL IMPLICATIONS

Master Infrastructure Study and Urban Service Area Expansion

The Shubenacadie Lakes Subwatershed study noted that maintaining pre-development stormwater flow
guantity and quality characteristics is important because Lake Charles, the immediate recipient of these
flows, is a headwater lake. The result is that any water quality effects will cascade downstream in a
cumulative manner. Stormwater management for the Port Wallace development is critical and will require
a specific plan to address the water quality and quantity objectives outlined in the watershed study.

The Land Suitability Analysis indicated that lands around Barry’s Run/Mitchells Brook should be avoided
due to environmental issues including the possibility of mine tailing from former gold mining activities being
deposited in the watercourse’s wetlands and downstream in Lake Charles. In addition, the watershed
includes areas where water is directly drawn for human consumption. Care must be taken to not degrade
the water quality of downstream lakes via development activities or disturbance of sediments which include
mine tailings.

Further information needs to be gathered and assessed to identify the scope of this issue and determine
what measures are needed to protect, manage activity, and/or clean up the area. Further, the technical
review team will be expanded to include Nova Scotia Environment, Nova Scotia Natural Resources, Natural
Resources Canada and possibly others with expertise in this area.

Plan Amendment Request - 40 Single-Unit Dwelling Lots (Case 21601)

There are concerns amongst HRM and Halifax Water staff pertaining to potential contamination as identified
in the Land Suitability Analysis Study. While the preferred site design avoids the potentially contaminated
lands around Barry’s Run but does require a road crossing of Barry’s Run, and identifies trails running
adjacent to Barry’s Run. HRM has requested NSE provide advice on the potential contamination and the
implication to any road crossing, public open space plans, and potential transmission of contaminants to
points downstream. This has the potential to affect location of infrastructure, parkland/trails, stormwater
management planning (including water quality and public water supply management). HRM is a landowner
for a portion of these lands. It is currently unknown if this will affect the overall design of the site, including
the lands proposed for the 40 lots.

ALTERNATIVES

Master Infrastructure Study and Urban Service Area Expansion

1. Regional Council may direct staff to consult the public on the Baseline Infrastructure report and
return with the PWPPC’s and public’'s feedback to inform Council’'s consideration of the
recommendations contained in this report.

2. Regional Council may conclude the Port Wallace Secondary Planning process and not consider
serviced urban development in the Port Wallace Secondary Planning study area at this time.
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Plan Amendment Request - 40 Single-Unit Dwelling Lots (Case 21601)

1. Regional Council may choose to initiate a process to change the Port Wallace Secondary
planning study area and consider amendments to the Regional Subdivision By-law and the
Secondary Municipal Planning Strategy for Dartmouth to enable the development of 40 single unit
dwelling lots. In doing so, staff is directed to consult with Nova Scotia Environment regarding
Barry’s Run and to follow the public participation program for municipal planning strategy
amendments as approved by Regional Council on February 27, 1997.

2. Regional Council may choose to initiate the consideration of amendments to applicable planning
documents that would differ from those outlined in this report. This may require a supplementary
report from staff.

ATTACHMENTS

Map 1: Generalized Future Land Use Port Wallace Secondary Plan study area
Map 2: Zoning Port Wallace Secondary Plan study area

Map 3: Generalized Future Land Use 40 Single-Unit Dwelling Lots (Case 21601)
Map 4: Zoning 40 Single-Unit Dwelling Lots (Case 21601)

Attachment A:  Preferred Concept Plan
Attachment B: Master Infrastructure Study
Attachment C: Port Wallace Process Overview
Attachment D: Community Design Concepts
Attachment E:  Policy Excerpts

Attachment F:  Applicant Rationale

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.
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Executive Summary

The Port Wallace Study area is comprised of approximately 285 hectares and is located to the north and south of
Highway 107 at the Montague Road intersection. The site is largely undeveloped, and plans are in place to
construct over 3,700 residential units as well as some commercial, industrial and institutional development. The
area was previously identified under the Regional Municipal Planning Strategy (RMPS, 2006) to be serviced with
water, wastewater, and stormwater systems. There are a number of land owners involved in the development of
this site who have presented proposed development layout and phasing plans for their lands. The developers are
Port Wallace Holdings Limited, Conrad, Unia, and Whebby.

This capital cost contribution analysis establishes long-term infrastructure requirements necessary to service the
development of Port Wallace. The infrastructure considered in this study includes transportation, wastewater,
stormwater, potable and fire suppression water systems, and suggests how the community can fulfill a role
within the regional context. The primary purpose of this study is to develop a basis for Halifax Regional
Municipality (HRM) Regional Council and Halifax Water (HW) to assess and validate costs and risks associated
with infrastructure requirements necessary to service the Port Wallace site growth area.

To facilitate the development of Port Wallace, this study identified the following required infrastructure upgrades:

Transportation:

Upgrades to existing intersections are required on Montague Road, Waverley Road, Caledonia Road and Main
Street/Forest Hills Extension. These upgrades can be constructed successively at a rate which parallels buildout of
the Port Wallace area.

Estimated cost borne by HRM: $16,000,000
Estimated cost borne by the developers: $5,100,000

Wastewater:

The existing municipal wastewater system does not have any additional capacity and cannot support any
additional development. The existing pump station at 390 Waverley Road should be upgraded/replaced, and a
new forcemain constructed to tie into the North Dartmouth Trunk Sewer which runs parallel to Highway 118.
The sanitary system needs to be upgraded prior to any development in Port Wallace.

Estimated cost born by HRM/HW: $4,000,000.
Estimated cost born by the developers: $9,400,000.

Stormwater:
No stormwater elements have been identified which are considered to warrant capital cost contribution or
shared developer cost.

Potable Water and Fire Suppression:
To service Port Wallace, some internal upsizing is required and has been identified in the water section of the
report. The pipe upsizing should be constructed in conjunction with road construction.

Estimated cost born by the developers: $2,000,000.



Transportation

CBCL Limited completed an assessment of the existing and future road network as it relates to the Port Wallace
development. The existing road network and intersections were examined under current operating conditions
(2017), 50% buildout (2031) and full buildout (2047). A background growth rate of 1% was applied between
2017 and 2031, with a background growth rate of 0.75% being applied from 2031 and beyond. A number of
potential road network layouts were established based on various potential road configurations within the study
area, connections to the existing road network and future road upgrades outside the study area. AM and PM
analysis were completed for these layouts. Both 10% and 20% non—auto mode shares were subsequently
assessed for each of the road network layouts.

The 2017 models indicate that the majority of existing modeled intersections currently provide a satisfactory
level of service, with the exception of Main Street/Forest Hills Extension signalised intersection which HRM is
aware of. The 2031 models identified key intersections which have a poor operational performance. The 2047
model shows a further decrease in the level of service at the key intersections.

This development represents a substantial increase in trip generation for the immediate area. To facilitate the
Port Wallace development, it is recommended that the intersections identified with poor levels of service be
upgraded, and the potential to reduce trip generation be pursued to the greatest extent possible. Further
modeling and preliminary engineering design would be required to determine the extent of intersection
upgrades required to achieve an acceptable level of service at the 2031 and 2047 horizons; however, for the
purposes of this report possible suitable upgrades have been established based on engineering judgement. A
preliminary summary of recommended intersection upgrades based on percentage of overall buildout is given
within the body of this report, in section 2.11.

Transit services are seen as the primary method of reducing trip generation and should be implemented in the
initial stages of the development. We believe that non-auto modes in particular, transit and active
transportation, should be widely supported and encouraged for the Port Wallace development given the level of
trips generated during the buildout period.

Wastewater

Wastewater from the study area will be discharged to the existing municipal sewer system on Waverley Road.
Flow is directed towards Dartmouth center via a series of gravity sewers and pump stations. This study assessed
the wastewater system from Montague Road to the pump station at civic 200 Waverley Road.

There are portions of the gravity system which have limited capacity and will require upgrades due to this
development. There is currently no available additional capacity at the 390 Waverley Road pumping station or at
the 200 Waverley Road pumping station. Port Wallace Holdings Limited (PWHL) has forwarded a proposal to
temporarily increase the capacity of the pump station at 390 Waverley Road which would increase flow to the
200 Waverley Road pump station which has no available capacity.



The pumping station at 390 Waverley Road should be upgraded/replaced and a force main should be rerouted
west, across the Shubenacadie Canal to the North Dartmouth Trunk Sewer on the west side of Highway 118. The
North Dartmouth Trunk Sewer has capacity for the Port Wallace development.

Planned capital works for capacity upgrades should be reviewed in the event of modifications to the
development areas and characteristics.

Stormwater

There are a number of pipes and/or drainage courses which enter the study area from lands upstream. It is the
responsibility of each land owner to manage the stormwater on their property. If the mechanism for stormwater
conveyance is altered the developer is responsible to insure that pre and post flows are maintained. For example if
stormwater currently flows over land or in a ditch and the developer requests to change to a hard pipe sewer
system some form of detention facility would likely be required to offset the reduced time of concentration.

The Port Wallace study area is within the Lake Charles watershed. Lake Charles is a headwater lake which flows
in two directions with a number of significant water bodies downstream. The proposed Port Wallace
development area contains several small watercourses, marshes, swamps and bogs as well as a major
watercourse, Barry’s Run, which discharges to a fen wetland.

Areas of environmental contamination and cultural significance have been identified within Port Wallace. It is
vital that potential contamination is fully investigated and appropriate action taken for the protection of public
health and safety. One of the areas of environmental and cultural significance is the aforementioned Barry’s
Run. It has been proposed to utilize Barry’s Run as a stormwater management mechanism. For environmental,
ecological and cultural reasons, Barry’s Run should not be considered for stormwater management for the Port
Wallace development. Other areas of potential concern are discussed in detail in the main body of the report.

Stormwater management is required to maintain peak pre-development runoff rates for the 1in 2, 5, 10, 25, 50
and 100-year storm events to meet Halifax Water and Nova Scotia Environment requirements. Within HRM, and
throughout Atlantic Canada, these requirements have traditionally been achieved by constructing centralised
stormwater management facilities such as large detention ponds, which are ultimately owned by the
stormwater management utility.

Centralized stormwater management infrastructure based solely on rate control represents a simplified
ownership, maintenance and liability model, however they do not mimic the natural environment, can often
increase the risk of downstream flooding and degrade water quality. Throughout North America and Europe the
goals of stormwater management have been adjusted to account for this. Quantity and quality control are more
prevalent in much of today’s stormwater management guidelines and are becoming a more central requirement
in stormwater management in many municipalities.



Source control is generally considered the most favourable way to achieve this. Traditional stormwater systems
collect rainwater where it falls and directs runoff downstream through pipes, roadways, ditches, creeks, etc.
Source control is the process of infiltrating rain water where it falls, much like the undeveloped, natural
environment. Water which does not infiltrate is then routed downstream through pipes, roadways, ditches,
creeks, etc. Source control reduces the total amount of water in the municipal storm system, reduces risk of
flooding, improves water quality, promotes ground water recharge and offers many more benefits.

Previous reports completed by others have recommended that source control be implemented within the Port
Wallace study area and the landowners have demonstrated their intent to implement source control by proposing
Low Impact Development (LID) measures. LIDs include; rain gardens, bio swales, infiltration trenches, permeable
pavement, infiltration galleries, absorbent landscape, etc. LIDs are ideally installed on public as well as private
property. Due to the current Nova Scotia Environment and Halifax Water mandate for stormwater management,
the developers may have some difficulty pursuing the LID approach on private property however, Halifax Regional
Municipality Council passed a motion on March 4, 2014 pertaining to stormwater management which noted that
the design of Port Wallace should include stormwater management facilities on private property.

It is recommended that this motion be built upon by HRM to facilitate the implementation of source control
techniques on both public and private lands. This practice is becoming common across Canada. Not following
this approach will likely lead to increased flooding risk, degraded water quality, and thereby not meet the
project requirements.

Potable & Fire Suppression Water

This study is intended to establish the minimum water and fire flow service requirements necessary to achieve
the Halifax Water design guidelines within the Port Wallace Development. The addition of Port Wallace to the
water system will increase water demands and an analysis of the existing infrastructure has been carried out to
understand the impacts of the additional demand.

For the purposes of the study, Halifax Water provided a copy of the water model understood to be
representative of the system to 2017. WaterCAD V8i (SELECTSeries 6) was used to model current conditions,
future background growth and the addition of Port Wallace. Meetings between Halifax Water and CBCL were
held to develop an understanding of current system operation. The outcome from the meetings helped to
establish the design constraints for evaluating the impact of future growth within the Port Wallace study area
and background growth to the existing system.

The system should be capable of achieving the desired fire flow for the given land use while maintaining a
minimum of 22 psi throughout the system. A 400 mm waterline along Avenue du Portage Extension and to the
Conrad Lands is recommended to provide service to the full study area. Areas within the study area where
300mm watermains are recommended have been identified in the main body of the report.



Crossing the Shubenacadie Park and Highway 118

This development will very likely require a new forcemain to run from an upgraded pump station at 390 Waverley
Road to the North Dartmouth Trunk Sewer. This forcemain would cross through Shubie Park, including the
Shubenacadie canal, and cross Highway 118. This is an environmentally and culturally sensitive area with significant
construction constraints. The lands are owned by the Department of Natural Resources (DNR) and Nova Scotia
Department of Transportation and Infrastructure Renewal (NSTIR). As such, the sanitary servicing concept
recommended in this report is subject to DNR and NSTIR approval. The Shubenacadie canal commission are also a
significant stakeholder.

Future regional growth will require a transmission watermain to make a similar crossing. Other utilities have also
have expressed an interest in a crossing including gas, power and communications. It would likely be financially and
environmentally beneficial to complete these crossings concurrently. This potential for a common utility corridor
should be incrementally investigated with all utilities. Cost contribution discussions should be held in parallel with
the design development.

This study will identify order of magnitude costing for the crossing as it relates to Port Wallace developments. A
number of potential crossing mechanisms have been discussed including tunneling and pipe/pedestrian bridges.
Subsequent to this study it is recommended that a crossing design be agreed upon with all interested stakeholders
which would subsequently be submitted to the DNR, the canal commission and NSTIR for review.

The critical path for the development of Port Wallace is the sanitary service. Crossing the canal and Highway 118 will
take significant coordination, design and approval effort. It is recommended this process begin as soon as possible.

Costs

This report identifies infrastructure upgrades required to service the Port Wallace Study area and future growth
within HRM. The benefactors for each upgrade have been recognised and costs should be apportioned between
benefactors. It is suggested to allocate costs related to transportation upgrades based on trip generation and that
sanitary and water upgrades are allocated based on gross development area. The costs for internal site
development and connections to existing infrastructure at a property owner’s boundary should be borne by the
individual developer. Internal upsizing required to service the full study area should be shared between each
developer based on trips generated or contribution area as outlined above. Following this report a more detailed
design and cost estimate should be completed to establish capitol cost contribution charges.



chapter1 INntroduction

1.1 Background

The Port Wallace Secondary Planning Study Area was identified as one of six areas under the Regional Municipal
Planning Strategy (RMPS, 2006) to be serviced with water, wastewater, and stormwater systems. Prior to
servicing, an evaluation of cost to provide municipal services and transportation links to the study area was
required. A Watershed Study was also required.

On March 4, 2014, following the completion of the aforementioned studies — the Cost of Servicing Study, (COS,
CBCL Limited., 2009); and the Shubenacadie Lakes Subwatershed Study — Final Report, (SWS, AECOM, 2013),
respectively — Regional Council passed a motion to proceed with the Port Wallace Secondary Planning Process.

Subsequently, a Land Suitability Analysis (LSA) was completed by WSP in 2016 (WSP LSA, 2016) to determine
areas of environmental and cultural importance based on physical attributes inherent to the study area. This
process included an assessment and mapping of natural systems and critical areas, the purpose of which was to
identify, map and assess natural environmental features, cultural landscape features, and engineered structures
critical to maintain natural ecological functions.

This master infrastructure study represents the next stage in the secondary planning process by conducting a
detailed assessment of the regional and local infrastructure required to support the proposed development. The
intent of this study is to establish the long term infrastructure requirements necessary to service this proposed
growth area. The infrastructure to be considered in this study includes water, wastewater, and stormwater and
transportation systems. The primary purpose of this study is to develop a basis for HRM Regional Council and
Halifax Water (HW) to assess and validate costs and risks associated with infrastructure requirements necessary to
service this proposed growth area. The general location of the study area is shown in Figure 1: General Location
of Study Area and Key Intersections.

1.2 Report Structure

This is a broad report covering a range of disciplines and includes an introduction with five main chapters. Each
chapter discusses a particular infrastructure system as follows:

1. Introduction;

Transportation;

Wastewater;

Stormwater; and

Potable water and fire suppression.
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It is anticipated that most readers of this report will be interested in the chapter which discusses their particular
area of expertise rather than reviewing the report as a whole. To accommodate a discipline based review each
chapter has been written as a standalone section which can be reviewed independently of the other chapters.



Figure 1: General Location of Study Area and Key Intersections

1.3 Land Ownership and Stakeholder Engagement

Error! Reference source not found. outlines the current property owners as well as the study area. The land

owners engaged as part of this study were:
— Conrad Brothers;

— Port Wallace Holdings Limited;

— Frank/Eric Whebby; and

— Unia.

Three meetings were held with the stakeholders and/or their representatives. During our first meeting, each
stakeholder provided their development plans, outlined their work to date and discussed their phasing intent. A
follow-up meeting was conducted for stakeholders to offer their input to this study. At a third meeting, CBCL
provided initial feedback on the preliminary findings of the report.

The southern portion of the Unia lands, PID 41254822, has poor development potential due to an environmental

encumbrance. The land owner has requested that this portion of land be removed from the study area they have
indicated as they intend to develop this portion of land in accordance with its existing zoning. There are no known
issues with this proposal at this time. For the purposes of this report, these lands have been kept within the study
area, however, they can be removed from consideration at a later stage if deemed appropriate by HRM.
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Figure 2: Land Owners

There were two land owners within the study area who could not be contacted by HRM PID 41365180. The
property owner is noted on property online as George Anthony Cooper of Dartmouth, and PID 41025321 is owned
by Pinnacle Properties. These properties were shown to have significant constraints to development in the land
suitability assessment, which indicates there may be very limited financial benefit to be gained from development
of these parcels and therefore, at present, future development of these properties is considered unlikely. Through
the course of this development, the land owners should be contacted to confirm they do not intend to develop
these parcels in the future, or the development layout be configured to offer access to these lots. Alternatively,
HRM may decide that the constraints on the lands are such that they would not permit the area to be developed,
and they may implement a non-development zone on those lots.

1.4 Population Projections and Project Buildout

Development of Port Wallace will be a joint effort from a number of developers and public agencies. Each
developer has presented their proposed development layout, phasing plans and buildout timeline. The
development layouts and phases integrate well to create an overall area plan which demonstrates a
homogenous style and pattern. The developers have submitted a cumulative unit count of 3,744 residential
units. Commercial, institutional and industrial development is also proposed.



Port Wallace Holdings Limited and Conrad Developments have expressed the strongest desire to begin
development in the near future; Unia and Whebby have indicated they intend to commence development
further down the road. A holistic review of the buildout timelines put forward by each developer shows a
buildout overlap between developments. This overlap identifies a potential overall buildout scenario of over 300
units per year. This could equate to a full project buildout timeline as short as 12 years. This is considered very
aggressive for Port Wallace.

This study does not aim to agree or disagree with the development timelines presented by any developer, but to
review the development as a whole in terms of risk to HRM and Halifax Water. Project buildout timeline has
been a significant issue for HRM and Halifax Water in the past where they have made capital investments in
infrastructure to support large developments. In some cases, the rate of buildout, which was initially presented
by the developers, was not achieved by all landowners. This delayed the generation of the tax revenue required
by HRM and Halifax Water to recoup the initial capital investment, meaning that HRM and Halifax Water would
be financing this infrastructure over longer than expected time frames at a higher cost to them.

A full buildout timeline for the study area of 30 years has been estimated. This equates to an average of 125 new
residential units per year. While 125 units per year represents a significant portion of the annual average HRM
new building permit applications and a substantial construction effort, it is considered to represent an
acceptable timeline for the development, based on the information provided by the developers and overall
growth in HRM.

In the infrastructure sections in this report, we have outlined upgrades based on buildout rate where possible.
For example, road intersection upgrades are triggered at 10, 30, 50 & 70% buildout. This is in an effort to
promote a distributed rate of capital cost investment for HRM, Halifax Water and the developers. Should
development proceed at a faster rate and full development be achieved in say 12 years, the upgrades will still be
constructed as required. Should development proceed at a slower rate full buildout may be achieved in say 60
years, the capital costs would be deferred in line with the rate of development. Populations and occupancy rates
are taken from HRM and Halifax Water design guidelines. These are considered to be accurate representations
of current and future occupancy rates. Potential occupancy rates outside the existing guidelines were not
considered herein as they would represent a significant deviation from the established acceptable standard of
practice in this jurisdiction and would require significant, detailed study and analysis to offer appropriate
justification. Population and population equivalents for each sub area within Port Wallace are given in Table 1,
with the sub areas being shown in Figure 3.



Table 1: Population Equivalents

Port Wallace Area Population Equivalent

Figure 3: Port Wallace Sub Areas



Chapter2 Transportation

2.1 Transportation Objectives

CBCL Limited completed an assessment of the existing and future road network as it relates to the Port Wallace
study area. There are a number of potential road network layouts proposed by the developers within Port
Wallace, with each layout representing a different potential road connection to the existing network. CBCL
reviewed each of the proposed layouts considering the existing road network as well as assessing a number of
potential future offsite upgrades. Each scenario was assessed under varying background growth conditions and
with varying non-auto mode share.

Analysis of possible development layouts with different access options and potential future offsite infrastructure
upgrades was completed. Varying levels of background growth and percentages of non-auto mode share
(transit, walking, bicycling, taxi, rideshare, etc.) were adopted, to determine the level of service, queues and
delays at major intersections within the study area.

This section provides an overview of the trip generation and suggested transportation infrastructure
improvements associated with the Port Wallace study area. There are a number of landowners affected
including Port Wallace Holdings Limited, Conrad Brothers Ltd, J&W Whebby Enterprises and Unia Estates. It is
understood that the site could be available for development as soon as 2018. WSP has completed a review and
analysis of the Port Wallace Holdings Limited proposals on behalf of Port Wallace Holdings Limited. HRM has
also undertaken a comprehensive analysis of the baseline conditions within the area, as well as the proposed
development and its impact on the surrounding road network using the VISUM model. CBCL completed a
number of tasks as part of the infrastructure study, including:

Review of previously completed reports;

Review, assess, validate and modify the VISUM model outputs;

Conduct peak hour turning movement counts at key intersections;

Modify modelled trip distribution;

Assignment and mode choice assumptions;

Validate delays at key intersections; and

Conduct intersection modelling analysis using Synchro.
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2.2 Site Description

The Port Wallace study area is currently largely undeveloped lands and owned by various developers. A portion
of the land, owned by Conrad Brothers, is currently in operation as a quarry with trucks accessing Highway 107
(Forest Hills Extension) at Exit 14, Montague Road on the east side of the highway. There is also a secondary
access on the west via local residential streets. It is understood that quarry vehicles do not typically utilise this
access. We understand that operations at this site are expected to continue in the future, but also that these
operations are seasonally dependent. The quarry vehicles mainly access the Forest Hills Extension to travel north
and south away from the quarry. The site is bordered by Highway 107 Forest Hills Extension to the east, and
Waverley Road to the west. The Port Wallace Study Area is bisected by Highway 107, which is accessible from
Exit 14 at Montague Road.



Access to Highway 107 Exit 14 is currently along Waverley Road and Montague Road to the north of the site.
Access to Main Street is currently via Avenue du Portage and Caledonia Road. The general location of the study
area and existing access points are previously shown in Figure 1.

2.3 Initial Review

CBCL Limited reviewed background information provided from a number of sources, we also reviewed analysis
undertaken by WSP and HRM, on behalf of various developers. The review included consideration of the
anticipated numbers of residents or number of residential units as part of the development, a comparison of
traffic count data obtained during different months and over different years, the estimated trip generation,
distribution and non-auto mode share, and also the proposed access points, both existing and new.

2.3.1 Port Wallace Pre-Design Baseline Study (HRM 2014)

The HRM Baseline Report included an analysis of pre-designed baseline conditions for transportation services
and forms an essential part of the secondary planning process undertaken by HRM. In this report, there were
two main tasks: to determine the capacity constraints in the road, active transportation, and transit network
systems; and to identify critical infrastructure deficiencies.

The key points to be noted from the study include:

— The southern section of Waverley Road/Braemar Drive is at capacity and the signals at Montebello Road are
also near capacity;

— The remaining roads and intersections have spare capacity to accommodate new development;

— Main constraints to active transportation in the area are street layout, grades, and the lack of
infrastructure; and

— The transit system in the area is underutilized. Transit accounts for 7.5% of commuting trips. The
contributing factors are population density, street layout, lack of active transportation connections, and
limited service to areas other than the Regional Centre.

2.3.2 Port Wallace Development Access Review (WSP May 2017)

This analysis was undertaken by WSP on behalf of Port Wallace Holdings Limited, and included a total number of

3,189 residential units (single family and multi-unit buildings) for the development. The Access Review

considered a number of options for access from the development including:

— All traffic loading on to Waverley Road,;

— Traffic being split between Waverley Road and a one-way only intersection on the Highway 107 Forest Hills
Extension; and

— Traffic split between Waverley Road and a new full intersection on the Highway 107 Forest Hills Extension.

The Access Review also included a bridge across Barry’s Run between the two parts of Port Wallace Holdings
Limited’s proposed development.

The inclusion of a bridge to connect both parts of the development would allow for a continuous spine road
through the development, and would also allow for a more efficient transit service.



In terms of phasing, WSP assumed a 10 year buildout timeline for full buildout of the Port Wallace Holdings
Limited development. They also assumed that traffic from the development would be heading towards
Waverley Road to the north and south, but would also use a right-in/right-out connection from the Highway 107
Forest Hills Extension to the Port Wallace development. In terms of typical build rates by developers,
constructing 3,189 residential units in 10 years appears to be very ambitious given the number of anticipated
trips generated by the development and current limitations on the road infrastructure.

WSP assumed a 20% non-auto mode choice, which is higher than HRM’s assumption. If we are taking the long-
term view of the proposed development, then a 20% share should be encouraged to help to reduce and to
mitigate the number of peak hour trips generated by the Port Wallace development.

The key points to be noted from the study include:

— It did not include the Conrad Residential and Industrial Lands;

— Improvements are required for the Montague Road corridor, and intersection upgrades are required at the
Waverley/Montebello, Waverley/Breeze, Caledonia/Montebello intersections; and

— Planning should continue to preserve a road reserve for a future connection to the Forest Hills Extension.

2.3.1 Port Wallace Travel Demand Modelling Report (HRM 2017)

The information included in the Baseline Report was used as the basis for the work undertaken to create the
Travel Demand Modelling Report. An estimate of 3,500 residential units were included as part of the
development. The analysis considered that full buildout of the development would be in 2031 which coincides
with the regional plan travel demand model developed by HRM. The baseline VISUM model looked at the wider
study area as well as a sub-area model using PM peak hour travel demand. The model looked at five key
intersections within the sub-area which surround the Port Wallace development and would be most directly
affected by the generated trips. Background traffic growth was considered and compared with WSP’s baseline
traffic volumes as shown later in this section. In terms of trip generation, the VISUM model includes a 10% non-
auto mode choice, half of the 20% assumed by WSP.

The key points to be noted from the study include:

—> The critical peak hour period is the PM peak hour;

— At full buildout, the proposed development will generate 2,900 PM peak hour external trips;

—> The forecast demand with and without development will exceed the capacity of Forest Hills Extension, from
Montague Road to Highway 118;

— The forecast demand for Braemar Drive, just south of Montebello, is 1,100 vehicles per hour (vph) in the
peak hour direction.

2.3.2 Summary

The Port Wallace Pre-Design baseline Study, Travel Demand Modelling Report, and the Access Review studies
are consistent in their approach. Based on the analysis undertaken by CBCL, which is outlined in Section 2.9
below, CBCL generally agrees with the results of the HRM and WSP studies.



2.4 Access

2.4.1 Existing Access

There are two undeveloped portions of the study area, a portion of lands to the west of Montague Road, south
of the highway owned by Conrad and the remainder of the study area to the east of Montague Road/Waverley
Road. The Conrad lands front on Waverley Road. The lands to the east front on Waverley Road and have a
number of dead end roads which will be used for future site access, these include Avenue du Portage, Rosecroft
Drive, Lethbridge Avenue, Belvedere Drive and Lynwood Drive.

There are three existing Halifax Transit bus services, routes 10, 54 and 55 that serve the area surrounding Port
Wallace. Routes 10 and 54 travel into the residential areas close to Avenue du Portage, and route 55 travels
along Waverley Road.

There are also multiple active transportation trails in the area that encourage active transportation with connections
to Waverley Road and Main Street, as well as an existing bicycle lane along Waverley Road/Braemar Drive.

2.4.2 Access Routes - Option Review

Proposed access to the site in the future will still include Waverley Road and Main Street/Caledonia Road.
Waverley Road provides access both north to Exit 14 on Highway 107 towards Burnside Industrial Park, and to
the Airport, and south towards Main Street, downtown Dartmouth and Halifax, as well as the Eastern Shore.
These will continue to be the main access routes during the initial phase of the development as residential areas
are constructed. The direct access point into Port Wallace will be via a continuation of Avenue du Portage which
would become a spine road through the development. Routes to and from the site were determined in terms of
route direction, trips were generated going North, South, East and West. There are a number of route options
being discussed at the moment to accommodate the anticipated level of new traffic coming from the
development. The route options are described in the following text and are shown in corresponding figures.

2.4.3 Option 1 (Baseline)

Option 1 is shown in Figure 4: Access Option 1 below. New traffic to access Waverley Road at the existing
Montebello Drive and Breeze Drive intersections, plus via seven new access points A, B, C, D, E, F and G; Access
to Main Street is via the Forest Hills Extension and Caledonia Road intersections. Access to Forest Hills Extension
is via the Montague Road interchange. Option 1 includes a bridge connection across Barry’s Run.

— Access A - New intersection with Waverley Road via a vacant lot and an extension of Lynwood Drive (Primary
access point);

Access B — New intersection with Waverley Road opposite Applewood Lane (Secondary access point); and
Access C — New Intersection with Waverley Road opposite Meadow Walk (Secondary access point);

Access D — New Intersection with Waverley Road for the Conrad Residential lands. (Location to be

114

determined);
— Access E— New Intersection with Waverley Road for the Conrad Residential lands. (Location to be
determined);
Access F — New Intersection with Cono Drive for the Conrad Industrial lands. (Location to be determined); and
Access G — New Intersection with Montague Road for the Conrad Industrial lands. (Location to be
determined).

L



Figure 4: Access Option 1




2.4.4 Option 1A
This option consists of Option 1 plus construction of right-in/right-out access from the Forest Hills Extension to

the proposed Port Wallace development.

The above details are shown in Figure 5: Access Option 1A.

Figure 5: Access Option 1A

2.4.5 Option 2
This option consists of Option 1 plus construction of a full access (possibly a roundabout) on the Forest Hills
Extension to the proposed development. Option 2 does not include a bridge connection across Barry’s Run.

The above details are shown in Figure 6: Access Option 2.



Figure 6: Access Option 2

2.5 Baseline Traffic Volume and Background Growth

2.5.1 CBCL Limited Data Collection

To provide an updated baseline, and to allow us to make a comparison with previous analysis, CBCL Limited
undertook traffic turning movement counts over three days in May 2017. The traffic counts were undertaken to
establish a new baseline and to provide confirmation of the VISUM modelling and analysis already undertaken
by HRM. The counts were made on either Tuesday, May 9; Wednesday, May 10; or Thursday, May 11, 2017 at
the following intersections:

Waverley Road/Montague Road;

Waverley Road/Montebello Drive;

Waverley Road/Breeze Drive;

Breeze Drive/Montebello Drive/Caledonia Road;

Main Street/Caledonia Road/Woodlawn Road;

Main Street/Forest Hills Extension/Forest Hills Parkway; and

Highway 107/Montague Road ramp terminals.
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The hours of data collection included peak hours from 7:00 am to 9:00 am and 4:00 pm to 6:00 pm during the
weekdays mentioned above. Traffic counts were conducted for one day at each intersection. The traffic counts
were conducted using “Miovision” video traffic data collection technology and were undertaken over as short a
time period as possible to minimize the risk of daily or weekly variations. To provide sufficient information by
vehicle type, the following classifications were adopted:

Passenger vehicles;

Medium trucks;

Heavy trucks and buses;

Pedestrians; and

Cyclists.
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From the May 2017 traffic counts, we have established the turning movements at key intersections within the
study area, creating a baseline traffic conditions. The results of the turning movement counts have been used as
the basis of the Synchro modelling work being undertaken.

2.5.2 Trip Patterns

The traffic count data indicates that the distribution of trips to and from the study area show a similar pattern of
outbound and inbound trips. For example, traffic volumes using the northbound ramp at the Montague Road
interchange during the AM peak hour are similar to the traffic volumes using the southbound ramp during the
PM peak hour. This would indicate that commuters are using the same routes during both the morning and
evening rush hour periods.

A comparison of the intersection traffic count data obtained by HRM and CBCL Limited shows that although
HRM'’s data were collected between 2009 and 2013 (generally May, September, October), accounting for growth
and allowing for variations due to the recording days/times of the year they are very similar to the data

collected by CBCL in May 2017. However, CBCL’s counts are a little higher as would be expected given 4 to 8
years’ worth of background growth within the area. The comparison would also appear to indicate that traffic
patterns and volumes have changed very little over an eight year period due to the existing residential
neighbourhoods being well established.

2.5.3 Background Growth

We compared the 2031 traffic volumes generated by HRM VISUM, WSP and CBCL without any future
development, only background growth, for the key intersections within the study area. Background growth was
assumed to be 1% per year for the period from 2017 to 2031. Background growth beyond 2031 was assumed to
be 0.75% per year. The results of the comparison show that, including the reported rounding differences, all
three sources of data are generally within 200 vehicles plus or minus of each other. Some larger differences
appear at various locations within the study area road network, generally CBCL’s values are greater than either
HRM or WSP’s values. This is due to our methodology of adopting a “worst case scenario” for background traffic
growth and applying a 1% increase to 2031 across the board. A lower background growth rate would make the
corresponding differences smaller. All three sources of data are within reasonable limits accounting for various
time periods and rounding differences.

2.5.4 Forest Hills Extension
While comparing the VISUM model with our own 2031 baseline analysis, it became apparent that traffic using
the Forest Hills Extension in the northbound direction was much higher in VISUM than in CBCL’s analyses.



Through investigating individual turning movements and zone to zone volumes, the volume of traffic coming
from the Porter’s Lake direction to the Forest Hills Extension northbound showed an increase of over 400
vehicles which were attributed to an unrelated proposed development in the Porter’s Lake area. In the VISUM
model, these ~400 vehicles are using the Exit 14 northbound ramp to bypass Highway 107 to avoid the
congestion on Highway 107, which would not likely occur in reality. Therefore, to represent the worst case
scenario, these ~400 vehicles were reallocated from the ramp to the Highway 107 in the Synchro analysis. By
removing these ~ 400 trips from the ramp and adding them back on to the main Forest Hills Extension, the
traffic volumes at the ramp from the VISUM model and CBCL’s analysis on this section were more comparable.

2.6 Trip Generation and Mode Choice

2.6.1 Number of Residential Units, Commercial, and Industrial Areas

Based on the information provided by the land owners, the estimated number of residential units anticipated
for the Port Wallace development is 3,744. The analysis also includes 184 acres of light industrial and 152,000
square feet of commercial area. While it is anticipated that the Port Wallace development may have
institutional land uses, these land uses typically do not generate or attract trips from outside of the immediate
surrounding area.

2.6.2 Trip Generation

The trip generation analysis undertaken by CBCL has been based on standard trip rates from the Institute of
Transportation Engineers (ITE) Trip Generation Handbook (9th edition). Note that a comparison of the ITE trip
generation rates adopted by CBCL indicates that they are similar to the rates and land use codes used by HRM
and WSP in their analysis. At full buildout, the Port Wallace development is expected to generate 3,400 trips
during the AM peak hour, and 4,200 trips during the PM peak hour.

2.6.3 Trip Reductions

An estimated buildout timeline of 30 years has been assumed for this development. As we are considering long
term future planning for trip generation, there are a number of significant possibilities relating to transportation
that we must include in our analysis. For the purposes of this analysis, we have examined AM and PM peak
hours as they generally have more trips than any other time of the day.

Trip generation considerations included:

— The number of jobs within Burnside Industrial Park and at the Halifax International Airport are likely to
increase given the level of expansion being proposed at both locations;

— Based on the rate of advances in vehicle technology, autonomous vehicles are potentially going to be on our
roads within the 30 year buildout. Autonomous vehicles have the potential to reduce car ownership as they may
provide an on-demand transportation service without the need for private ownership. It is anticipated that this
would operate in a similar way to a taxi service, so trips will be made to a specific destination. This could also
reduce the requirement for parking space provision currently accommodated in new developments;

— We also anticipate that a small percentage of people living within the site will also work at some of the
shops and schools proposed as part of the multi-use development. These trips are classed as internal trips,
and would not impact the surrounding existing road connections during peak hours;



— We also considered trips by active transportation (AT) instead of by private vehicle. The proposed
development includes AT trails, with connections to existing AT facilities around the site for walking and
bicycling;

— There are also opportunities to reduce the number of private vehicle trips by people choosing to use transit
services to and from the site. The existing transit services routes 10, 54 and 55 that travel close to the Port
Wallace development could potentially be altered to include a loop through the new development, or
perhaps a new transit service could be offered based on sufficient demand. One way of helping to reduce
private-and particularly single occupancy vehicle trips, would be to encourage the introduction of
sustainable, reliable transit services to Burnside Industrial Park and Halifax International Airport. If demand
was sufficient, perhaps consideration of a transit hub within the development could also be considered; and

— We anticipate that some of the residents of the proposed development will be retired. The anticipation is that
most residents will be families, and therefore are more likely to be making vehicle trips during the peak hours.
However, another shift in traditional working and travel patterns could be that more people will be working
from home in the future, or indeed able to work flexible hours to avoid travelling in peak hour traffic.

Assumed trip reduction rates were chosen based on the likelihood of trips not being made during peak hours.
The reductions adopted are the same for both AM and PM peak hours due to this being a high level analysis.

Trip reduction rates include non-auto mode share (transit and AT trips) and internal trips. Residential trips were
reduced by 27%. Commercial trips were reduced by 75% to account for site synergies. Industrial trips were not
reduced.

From a comparison of the HRM and WSP reports, HRM’s Port Wallace Master Plan Area Travel Demand Modelling
Report (2017) used 10% reduction for non-auto mode choice, and 75% reduction for neighborhood shopping and
on site synergies. WSP’s Access Review on Proposed Residential Development - Port Wallace (2014) used 20%
reduction for non-auto mode choice and 75% reduction for neighborhood shopping and on site synergies.

At full buildout, the Port Wallace development is expected to generate 2,450 net external vehicle trips during
the AM peak hour, and 3,050 net external vehicle trips during the PM peak hour.

Based on our analysis, we found that after the trip reductions and non-auto mode choice factors were applied,
the adjusted external trips are similar to the HRM and WSP estimates of adjusted trip generation.

2.7 Trip Distribution

We have assumed that there will be five main access routes to the residential developments via the existing
access on Avenue du Portage, and Waverley Road. This will be the case until the sites are more developed.
Avenue du Portage should be extended through the site as a primary/spine road in the future. The existing
access routes are as follows:

— From Waverley Road via Breeze Drive;

— From Waverley Road via Montebello Road; and

— From Main Street via Caledonia Road.



Access to the Conrad residential lands would be directly from Waverley Road at two new access points. Access
to the Conrad industrial lands would be from two new access points with Montague Road, and one at the Cono
Drive/Montague Road intersection. Access to the Whebby and Unia lands will be via adjacent existing
development or through the study area.

2.7.1 Initial Review

In terms of residential trip distribution assumptions, HRM initially adopted the trip distribution percentages
from the 2031 PM peak VISUM Regional Travel Demand Model. These percentages were then compared to the
trip distribution percentages shown in WSP’s Access Review which are as follows:

— North - 10%;

— East - 5%;

— South - 35%; and

— West - 50%.

Following this, the Origin Destination (OD) tables were adjusted by HRM and the final residential trip distribution
assumptions adopted in the VISUM model are as follows:

— North - 7%;

— East-5%;

— South - 30%; and

— West - 58%.

2.7.2 Recommended

Each of these general directions of distribution was allocated a percentage of trips to and from the site at 50%
(2031) and full buildout (2047). Note that the trip distribution percentages were based on a combination of
CBCL’s own estimation and the trip distribution percentages used by HRM and WSP, and are as follows:

— North - 7%;

— East-6%;

— South - 38%; and

— West - 49%.

Development traffic has been assigned to the available routes based on the CBCL trip assignment assumptions
which differed depending on the route option being analysed.

Considering future roadway connections, it is proposed that there be five new access points (A, B, C, D, and E)
from the proposed developments on to Waverley Road, as described in section 2.4 above. Other options for
access include the construction of a right-in/right-out access only on to the Forest Hills Extension, or a full access
on the Forest Hills Extension which we have modelled as a roundabout for the purposes of this study.

2.8 Analysis Assumptions and Constrains

Several assumptions have been incorporated into the concept plan and have been adopted for the

transportation analysis. These assumptions and constraints are as follows:

— Background growth rates applied to our baseline 2017 traffic volumes were 1% per year to 2031, and 0.75%
per year from 2031 to 2047,



— Development is anticipated to commence in 2018. We have assumed a 30 year buildout for this study area,
therefore the buildout year is assumed to be 2048. For the purposes of this analysis, a full buildout year of
2047 has been used to accommodate existing models and data. For the purposes of this assessment, it is
anticipated that there will be a negligible change in traffic patterns between 2047 and 2048;

2031 is the limit of HRM’s VISUM model;

We have assumed 50% of the total development area is to be constructed by 2031;

An estimate of trip distribution from the entire development at full buildout (2047) has been made using

existing and future access points;

— The residential area would include approximately 3,744 units, split between single-family detached housing,
apartments and condos/townhouses;

— Significant traffic (including private vehicle trips, walking, cycling, transit trips) will be generated by a
development of this size and the types of land use anticipated;

— Assumptions have been made to reduce the number of private vehicle trips from the entire development
during peak hours. This is based on percentages of people making internal trips, working from home, using
active transportation or transit, amongst other modes or travel patterns;

— Active transportation, and transit services and use needs form a large part of travel to and from the site,

including connections to existing active transportation facilities;

Non-auto mode choice was assumed at 10%;

Waverley Road is the most likely point of access to the site to/from the Highways 107 and 111, Main Street,

and downtown Dartmouth and Halifax, at least initially;

— The Forest Hills Extension (Highway 107) offers a potential future connection point as the site is developed; and

— Forest Hills Extension (Highway 107) will be widened by 2031.
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2.9 Baseline and Scenario Results

In discussion with HRM, several scenarios were developed for modelling in Synchro based on the access options
discussed above, in conjunction with the two horizon years (2031 and 2047), 50% and 100% buildout, and
modelled for both AM and PM peak hours. Each modelled intersection was examined in terms of level of service
(LoS), and queues and delays, which are the key indicators for intersection analysis.

In summary, the majority of the intersections examined do not have any operational issues under existing 2017
AM and PM peak hour conditions, with the exception of the Main Street/Forest Hills Extension signalized
intersection which HRM are aware of. Looking at 2031 AM peak hour conditions and a 50% buildout of Port
Wallace, the following intersections show signs of poor operational performance including lower level of service,
longer queues and delays for vehicles passing through the intersections:

— Highway 107 ramp northbound;

— Waverley Road/Montague Road;

— Waverley Road/Option 1 Access A; and

— Breeze Drive/Avenue du Portage/Caledonia Road.

As for the 2031 PM conditions, more intersections display poor operational performance, namely;
— Highway 107 ramp southbound;

— Waverley Road/Montague Road;

— Waverley Road/Option 1 Access A;

— Waverley Road/Option 1 Access B;



— Waverley Road/Option 1 Access C;
— Waverley Road/Montebello Road; and
— Breeze Drive/Avenue du Portage/Caledonia Road.

Note that our Level of Service (LoS) analyses for 2031 agree with HRM and WSP’s recommendation on upgrading
Montebello Road at Waverley Road with an additional northbound right turn lane.

Figure 7: Intersections Displaying Poor Operational Performance During the 2031 Peak Hour illustrates

Figure 7: Intersections Displaying Poor Operational Performance During the 2031 Peak Hour

intersections displaying poor performance during the 2031 peak hour.

Although the proposed access points A, B and C show poor level of service at 2031, we assume that the
developer will be implementing mitigation measures so that they operate satisfactorily.

Similarly by 2047, using a 0.75% background growth rate beyond 2031, plus the inclusion of a 10% non-auto
mode choice, the following intersections show poor level of service during the AM peak hour in addition to the
intersections mentioned above for 2031 AM peak hour:

— Main Street/Caledonia Road;

— Waverley Road/Access Road B; and

— Waverley Road/Access Road C.



The following intersections also show poor level of service during the 2047 PM peak hour in addition to the
intersections mentioned above for 2031 PM peak hour:

— Main Street/Caledonia Road; and

— Highway 107 Exit 14 ramp northbound.

Figure 8: Intersections Displaying Poor Operational Performance During the 2047 Peak Hour illustrates
intersections displaying poor performance during the 2047 peak hour.

Figure 8: Intersections Displaying Poor Operational Performance During the 2047 Peak Hour

We note that Waverley Road/Braemar Drive south of Montebello, a two-lane arterial road, currently carries
approximately 930 vehicles per hour (vph) in the peak direction during the peak period. This is expected to
increase to 1,250 vph by 2031 at 50% buildout. For comparison, sections of St Margaret’s Bay Road, another
two-lane arterial road, currently carry traffic volumes exceeding 1,200 vph in the peak direction during the peak
hour. This would suggest that Waverley Road/Braemar Drive could carry similar traffic volumes without the
need to widen the roadway before 2031.

Including future Port Wallace development, traffic heading to and from Highway 107 at Exit 14 will use up any
spare capacity on the Montague Road overpass which is currently two lanes wide, one lane in each direction.
Improvements at each ramp terminal intersection may mitigate the need to widen the structure. Further
detailed analysis of future traffic volumes and queue lengths will be required to confirm this.



2.10 Sensitivity Analysis

HRM requested that we run a few sensitivity tests using the VISUM model to examine the impacts of additional
scenarios on the surrounding road network.

2.10.1 New Connection to Forest Hills Extension

Firstly, we compared Option 1 and Option 1A. Option 1A offers a right in/right out access from Highway 107.
The analysis showed that there is no appreciable difference in overall LOS at the surrounding intersections
between Option 1 and Option 1A. However, the results of the analysis did show that the 95 percentile queue
length, V/C ratio, and average delay in seconds by intersection approaches improve slightly with Option 1A
compared to Option 1.

Therefore, there would appear to be little difference in the impact at the intersections by including a right
in/right out access to the Forest Hills Extension.

Similarly, Option 2 (Option 1 plus full access on to the Forest Hills Extension) improves the 95th percentile queue
length, V/C ratio, and average delay in seconds by intersection approaches at the Caledonia/Montebello
intersection. However, there is no appreciable difference in overall LOS in between Option 1 and Option 2.

Therefore, Option 2 does not eliminate the need to upgrade the Caledonia/Montebello intersection.

2.10.2 Non-Auto Mode Choice

Secondly, we examined the effect of using a 20% non-auto mode choice mode choice in 2047 for full buildout of
the development. In reviewing the non-auto mode share percentages used in HRM and WSP’s analysis, the
VISUM model, which used a 10% value, was adjusted to include a 20% value.

The results of this analysis showed that conditions at both northbound and southbound ramps on the Highway
107 Forest Hills Extension improved such that there was no operational issue at these locations during the AM
peak period. However, during the PM peak period, conditions at all intersection location were the same as with
the 10% non-auto mode choice.

There was very little difference in overall traffic volumes based on the two values, therefore, there would
appear to be little benefit in the impact to the surrounding intersections from a 20% non-auto mode choice.
However, we believe that non-auto modes, in particular, transit and active transportation should be widely
supported and encouraged for the Port Wallace development given the level of trips generated during the
buildout period.

2.10.3 Forest Hills Extension Twinning

Lastly, we examined the impact of twinning the Highway 107 Forest Hills Extension from Exit 14 to the
interchange with Highway 118. Using the VISUM model, we examined the forecast travel demand on this
section of highway with and without the Port Wallace development. Currently, peak hour traffic volumes in the
peak direction are estimated at 1,400 to 1,600 vehicles per hour (vph). This is at or near the capacity of this two-
lane highway section. Without the Port Wallace development, 2031 peak hour travel demand on this section is
expected to exceed 1,900 vph in the peak direction. With the Port Wallace development, peak hour travel
demand is expected to exceed 2,300 vph in the peak direction.



Using the VISUM model and adjusting the links which represent this section of highway, we changed the link type
from one lane in each direction to two lanes in each direction which simulates a twinned highway. From the
analysis, it was found that 170 additional vehicles are heading to the north via the new twinned highway during the
AM peak period. Moreover, there is an extra 40 vehicles using the twinned highway to come south during the AM
peak period. Similarly, during the PM peak period, there are additional 255 vehicles coming to the south via the
twinned highway. The results of this analysis show that there is a significant difference in the volumes of
directional traffic, specifically traffic heading to the north and south via the Highway 107 ramps. The twinned
highway attracts significantly more vehicles than the existing two lane highway. In addition, should an intersection
on the Forest Hills Extension from the Port Wallace development be constructed and the highway twinned from
this intersection, this would alleviate traffic issues at the Waverley Road and Exit 14 ramp terminals.

While the Port Wallace development will add traffic to the section of Highway 107, from the Exit 14 interchange

to the interchange with Highway 118, improvements to this section of highway will be needed with or without
the development.

2.11 Infrastructure Plan

The surrounding road network has been assessed under a number of different scenarios. Each potential
development layout or infrastructure configuration will generate a different trip distribution. This affects the
level of service at each intersection and therefore the potential required infrastructure upgrades. Detailed
analysis will be required at the time of preliminary/detailed design to determine the appropriate upgrade for
each intersection.

For the purpose of the costing discussion given herein, we have compared two scenarios: 2031 without Port
Wallace vs 2031 with Port Wallace, as most of the upgrades are triggered by 2031, with the remaining being
required before 2047. Both scenarios show intersections with poor levels of service. Preliminary estimated
upgrade timelines have been developed for this study and are provided below.

As indicated above, the way the development will connect to existing infrastructure is undefined at this point. For
the purposes of this study we have reviewed Infrastructure configuration Option 1 at full buildout. Intersections
have been reviewed to determine the trigger point where level of service is no longer acceptable based on the
anticipated increased traffic volumes. This trigger point was established on an individual basis for each intersection
based on the total number of vehicles, the total wait time and an overall level of service for all turning movements
within the intersection. The cost of the transportation upgrades is shown in Table 2 below.

The recommended infrastructure improvements shown above are described in more detail in the section below,
and have been grouped by specific geographic corridors. Figure 9: Infrastructure Improvement Corridor shows
the infrastructure improvement corridors recommended to be upgraded based on our analysis.



Figure 9: Infrastructure Improvement Corridor

2.11.1 Montague Road Corridor

Looking at the analysis completed and at some of the individual intersections and upgrades required based on

Option 1, and for a 50% buildout at 2031, the following points should be noted:

— Montague Road and Ramp Terminal (South) — The Highway 107 Exit 14 south ramp terminal will also require a
roundabout to accommodate development traffic coming from Port Wallace heading towards the highway.

This roundabout would need to be 50 metre diameter with a single circulating lane and a southbound right
turn lane to remove this movement from the traffic passing through the roundabout, in particular the left
turn movement.
Trigger Point: 10% buildout (400 residential units)

— Montague / Charles Keating / Waverley — The existing Montague Road / Waverley Road stop controlled
intersection will require a single lane roundabout, while maintaining the right turn slip lane from Montague

Road.

Trigger Point: Construction of the Montague/Ramp Terminal South Roundabout.



— Montague Road and Ramp Terminal (North) — The Highway 107 Exit 14 north ramp terminal will require a
roundabout to accommodate development traffic coming from Port Wallace heading towards the highway.

This roundabout would need to be 50 metre diameter with a single circulating lane. In addition, this
intersection should also include a westbound right turn slip lane on the approach to the roundabout to
remove this movement from the through traffic. An eastbound through traffic bypass lane could also be
included to remove the conflict between through traffic and left turn traffic.

Trigger Point: Development of the Conrad Industrial Lands and/or 30% residential development (1100
residential units).

— Montague Road at Cono Drive (Access F) — Improvements to this intersection will be needed to
accommodate the development of the Conrad Industrial lands. This plan assumes that a single lane
roundabout will be required, however given its proximity to the Montague Road/Ramp Terminal North
intersection, a single five-leg roundabout may be required. Further analysis will be required. Access
G/Montague Road — additional access from Conrad Industrial Lands.

Trigger Point: Development of the Conrad Industrial Lands or construction of the Montague/Ramp Terminal
North roundabout.

— Montague Road Overpass — Including future Port Wallace development, traffic heading to and from Highway
107 at Exit 14 will use up any spare capacity on the Montague Road overpass which is currently two lanes
wide, one lane in each direction. Based on the inclusion of a roundabout at each ramp terminal, and through
providing bypass and slip lanes, any peak hour queuing across the bridge should be accommodated within
the existing cross section of one lane in each direction. This would mitigate the need to widen the structure
at this time, however further more detailed analysis of future traffic volumes and queue lengths would be
required to determine if the structure would need to be widened at a later date.

Trigger Point: TBD.

2.11.2 Waverley Road/Braemar Drive Corridor
— Access A / Waverley — Assume two lane westbound approach as Access A. Install a southbound left turning
lane on Waverley Road. Install traffic signals.

Trigger Point: 0% buildout. Southbound left turn lane on Waverley Road and traffic signal civil works will be
needed when Access Road A is constructed. It is assumed that Access Road A will be one of the first roads
constructed. Traffic signals (electrical) will be constructed by the local developer when signals are
warranted.

— Access B / Applewood Lane and Waverley Road — Install a southbound left turning lane on Waverley Road.
Traffic signals if required will be the responsibility of the local developer.

Trigger Point: TBD by the local developer.



— Access C/ Meadow Walk & Waverley — Install a southbound left turning lane on Waverley Road. Traffic
signals if required will be the responsibility of the local developer.

Trigger Point: TBD by the local developer.

— Access D / Waverley Road — Install a northbound left turning lane on Waverley Road. Traffic signals if
required will be the responsibility of the local developer.

Trigger Point: TBD by the local developer.

— Access E / Waverley Road — Install a northbound left turning lane on Waverley Road. Traffic signals if
required will be the responsibility of the local developer.

Trigger Point: TBD by the local developer.

— Breeze / Waverley — Install additional westbound lane on Breeze Drive, and install traffic signals.
Trigger Point: 70% buildout (2,600 residential units).

— Montebello / Waverley — Install northbound right turn lane on Waverley Road.

Trigger Point: 50% buildout (1,900 residential units).

2.11.3 Breeze Drive/Caledonia Road Corridor
— Montebello / Avenue du Portage / Caledonia / Breeze — Install traffic signals.

Trigger Point: 10% buildout (400 residential units) and/or the extension of Avenue du Portage (Access
A) to Waverley Road.

2.11.4 Forest Hills Extension

— Forest Hills Extension Twinning — The requirement for twinning of Highway 107 from Exit 14 to Highway 118
at Burnside will need to be monitored as time goes by. This upgrade would need to be instigated in
conjunction with NSTIR. This study assumes that twinning will occur by 2031.

Trigger Point: TBD

— New connection to Forest Hills Extension — Option 1A considers a right in / right turn out connection on
Highway 107. Option 2 considers a full access to Highway 107 (Roundabout or Interchange). While a new
connection to Highway 107 would improve operations on Waverley Road and the Montague Road

interchange, it has not been costed as part of this Infrastructure Plan.

Trigger Point: Not Considered.



2.11.5 Main Street
— Main / Caledonia / Woodlawn — Traffic signal optimization.

Trigger Point: 70% buildout (2600 residential units).

— Main / Forest Hills — This intersection is at or near capacity during the peak hour. Upgrades to this
intersection will be required if the Cherrybrook Bypass is not constructed. For the purposes of this study, it
is assumed that this intersection would be converted to a multi-lane roundabout.

Trigger Point: TBD.

2.11.6 Cost Estimates, Timing, and Cost Sharing

Class D cost estimates are presented in Table 2 and include a 45% contingency, and 12% engineering fees. The
cost estimates are in 2017 dollars and do not include land acquisition. For upgrades where the trigger point has
not been determined, the timing of these projects for cost estimating purposes were established as noted
below.

For upgrades that will be funded 100% by the local developer Access points A, B, C, D, E, and G, these projects
have not been included in Table 2. Access point F (Cono Drive) has been included in Table 2 as it would be a
cost shared project between HRM and local developer. The Forest Hills Extension twinning project has not been
included since it will be needed with or without the Port Wallace development.

Improvements to the Main at Forest Hills Extension were assumed to occur at 50% buildout for costing
purposes. Looking at the Main Street/Forest Hills Extension intersection, HRM is aware that there is a significant
volume of traffic using this intersection even before the Port Wallace development goes ahead. Our analysis
shows that less than 5% of the total trips (including residential, industrial, commercial and institutional)
generated by the development would use the Main Street/Forest Hills Extension intersection. This in turn
represents a smaller percentage of the cost sharing by the local developers at this location.

Many of these existing intersections are currently at a satisfactory level of service, and therefore have additional
available capacity. The capacity of a few intersections is exceeded over the timeline of this development due to
increased road use, triggering upgrade requirements. Increased road use originates from a combination of the
Port Wallace development and background growth. Cost sharing has been allocated based on HRM Capital Cost
Contribution policy with background growth included as an HRM responsibility.

Should Port Wallace not proceed, some existing intersections within the study area are shown to require
upgrades over the next 30 years based on background growth alone. These intersections are: Montague Rd /
Ramp Terminal (South), Main / Forest Hills, and Montebello / Avenue du Portage / Caledonia / Breeze. lItis
anticipated that the costs for upgrading these intersections would be shared between the developers and HRM.

Cost sharing has been typically allocated based on the % share of total traffic approaching (or exiting) an
intersection. When using the model (as opposed to a manual trip distribution and assignment) to estimate cost
sharing, there is induced traffic. This is traffic that shifts from one facility to another when road system capacity
is changed. Spare capacity is equally allocated to background and site generated traffic.



The HRM CCC policy states that: “.. In cases where existing traffic has been shifted from an existing facility,
thereby releasing capacity for use by traffic generation in the charge area, no direct benefit will be attributed to
the Municipality...”

To factor this in, % traffic share has been allocated by comparing the 2031 PM Peak model run without Port
Wallace to the 2031 PM peak model run with Port Wallace. The 2031 model with and without Port Wallace
includes background growth.

The model results are given below in Table 2.

Table 2: Cost Sharing Between Developers and HRM

Baseline Baseline Developer

Cost Volume Volume Volume Developer Share Developer

(SM) Without With Difference Share (Rounding Cost (SM)

Project

Development | Development Adjustment)




chapter3 Wastewater

3.1 Introduction

3.1.1 Objectives

This analysis has the objective of evaluating
the existing sanitary system capacity
downstream of the planned Port Wallace
Development, and identifies potential
upgrades in order to service this
development’s wastewater flows. The existing
sewer system and planned Port Wallace
development are shown in Figure 10: Existing
Sanitary Sewershed in Relation to Proposed
Development Area. Letters A and B Denote
the Start and End of the Profile in Figure 11.

The limiting sections of the existing sanitary
system have been identified by comparing
the available capacity of the existing system
with the projected flows of the proposed
development. If, for a given phase of
development, the projected flows exceed the
available capacity, updates are required prior
to that phase of development. Upgrades of
the downstream system have been designed
to meet the ultimate service requirements of
the development at full buildout.

This chapter presents calculations of future
design flows and an assessment of existing
system capacity. The results show, for each
section, at which phase of development

Figure 10: Existing Sanitary Sewershed in Relation to Proposed
upgrades will need to be completed.

Development Area. Letters A and B Denote the Start and End of
the Profile in Figure 11



3.1.2 Existing System

The existing gravity system is depicted in plan view in Figure 10: Existing Sanitary Sewershed in Relation to
Proposed Development Area. Letters A and B Denote the Start and End of the Profile in Figure 11 and in profile
in Figure 11: Profile of Existing Sanitary Sewer System. The existing sewer originates at the intersection of
Montague Road and Waverley Road and continues south along Waverley Road to a pumping station (PS) at 390
Waverley Road. Flow is then pumped further south on Waverley Road into another gravity sewer system. This
gravity system discharges to the pumping station at 200 Waverley Road, which pumps to the Dartmouth Trunk
Sewer. The topography in the area explains the need for two pumping stations in the area. A complete gravity
system could only be constructed with excavations in the order of 20m of depth.

Figure 11: Profile of Existing Sanitary Sewer System

The gravity system upstream of the 390 Waverley Road PS is comprised of concrete pipes with diameters in the
order of 400mm to 600mm (according to the Halifax Water GIS). Downstream, between the 390 Waverley Road
PS and the 200 Waverley Road PS, the gravity system has similar slopes, but is comprised of smaller diameter
pipes, that range from 375mm to 525mm. This section of gravity sewer therefore has a lower overall capacity
compared to the gravity system upstream of the 390 Waverley Road PS.

3.1.3 Proposed Changes

The proposed Port Wallace development area is shown in Figure 10: Existing Sanitary Sewershed in Relation to
Proposed Development Area. Letters A and B Denote the Start and End of the Profile in Figure 11. The proposed
area is composed of varied land ownership and land uses (as shown in Figures 1, 2 and 3 respectively in previous
chapters). The new wastewater system will connect to the existing wastewater system at distinct connections
points. Four connection points have been identified based on: (1) pre-development grading (i.e., LIDAR flow paths),
(2) the conceptual layout of the proposed development (provided by the developers), and (3) spatial arrangement of
existing parcels.



Therefore, the location of the connection points are subject to change:

— Connection Point 1 is at the intersection of Wilcot Lane and Lynwood Drive;

— Connection Points 2 and 3 are along Waverley Road, at Applewood Lane and at the 390 Waverley Road
Pump Station respectively; and

— The fourth connection point, at Stanfield Avenue, is off of the main trunk sewer, at the fringe of the existing
sewer system.

The connection points and associated contribution areas are shown in Figure 12: Connection Points Where the
Proposed Wastewater System will Connect into the Existing System, and Associated Contribution Areas.

Figure 12: Connection Points Where the Proposed
Wastewater System will Connect into the Existing System, and
Associated Contribution Areas

3.1.4 Previous Studies

Several studies have previously been completed and contribute to the understanding of the existing sanitary

system:

— The Dartmouth Cove Wastewater Management Study (CBCL Limited, 2007) analysed possible routing paths
for the future wastewater flows from the Port Wallace development, recommending the option of routing the
flows to the North Dartmouth Trunk Sewer;



— The Halifax Water Cost of Servicing Plan (CBCL Limited, 2009) noted that the 390 Waverley Road Pump Station
will need to be upgraded to receive wastewater flows from the Port Wallace development;

— The Regional Wastewater Functional Plan (CBCL Limited, 2012) provided a capacity analysis of the North
Dartmouth Trunk Sewer (NDTS) and its downstream system. The impacts of future flows from the Port Wallace
development to the NDTS was also evaluated, and confirmed the NDTS had adequate capacity to handle flow
from this development; and

— A drawdown test of the 390 Waverley Road Pump Station was carried out by DesignPoint on January 29,
2015.

3.1.5 Scope

The following analyses were included as part of the wastewater component of this study:

— Capacity analyses of the 390 Waverley Road Pump Station, the 200 Waverley Road Pump Station and their
respective upstream wastewater systems were completed to assess future partial development conditions
for Port Wallace. These analyses were not previously carried out as part of the Regional Wastewater
Functional Plan (CBCL Limited, 2012); this was confirmed by CBCL Limited and Halifax Water during the May
31, 2017 meeting;

— A wastewater capacity analysis of the North Dartmouth Trunk Sewer with respect to the Port Wallace
development was not completed, because this analysis was done as part of the Regional Wastewater Functional
Plan (CBCL Limited, 2012); this was confirmed by CBCL Limited and Halifax Water during the May 31, 2017
meeting; and

— Since the intent of this masterplan is to establish long term infrastructure requirements, detailed design of
the sanitary system was not included.

3.2 Methodology

3.2.1 Specifications

The sanitary system analysis presented here follows the most up-to-date version of the Halifax Water Design
Specification for water, wastewater & Stormwater systems 2017. In addition to this, all assumptions for non-
residential properties (industrial and commercial) were based on the Atlantic Canada Wastewater Guidelines
Manual (Environment Canada, 2006).

3.2.2 Approach

The following steps were undertaken as part of this analysis:

1. Calculation of design flows into the existing sanitary system based on the existing sewershed areas and land
uses (Section 4.2.3);

2. Calculation of design flows for the proposed Port Wallace development into each of the four connection

points (Section 4.2.3);

Drawdown analysis for the 200 Waverley Road Pump Station (Section 4.2.4);

Hydraulic modelling of the existing sanitary system (pipes and pump stations) (Section 4.2.5);

Calculation of the remaining capacity of the existing system based on the existing flows (Section 4.2.6); and

Comparison of the remaining capacity of the existing system with the future development design flows

(Section 4.2.7).

o v kw



3.2.3 Design Flow Calculations

Design flows were calculated for both for the proposed Port Wallace development and for the existing sanitary

system using the equations in the specifications described above.

— For the existing system, flows were calculated based on the types and numbers of establishments within the
existing sewershed;

— For the proposed development, flows were calculated to the four connections points detailed above. The
proposed development areas and number and type of units for the proposed development were based on
information provided by the developers; and

— Itis noted that these design flows were calculated based on the equations in the specifications described
above, and therefore not calibrated based on flow gauges.

The following assumptions were made based on the specifications described above. Assumed flow allowances,
operational periods and peaking factors for various types of establishments are presented in Table 3.

—> Safety Factor 1.25;

— |/I Allowance: 0.28 L/ha/s;

— Single Unit Dwelling: 3.35 people/unit;

— Townhouse: 3.35 people/unit; and
—  Multi-Unit Dwelling: 2.25 people/unit.

Table 3: Flow Allowance Assumptions for Various Types of Establishments

Operational Peaking
Period Factor

Type of Establishment Daily Flow Allowance

3.2.4 Pump Station Drawdown Analyses

A drawdown test of the 390 Waverley Road Pump Station had previously been carried out by DesignPoint on
January 29, 2015. To close the information gap on the capacity of the 200 Waverley Road Pump Station, CBCL
Limited and Halifax Water completed a drawdown test at that location on June 19, 2017.

3.2.5 Hydraulic Modelling

The EPA-SWMM5 modelling engine was used in combination with the PCSWMM interface to assess the capacity
of the existing sanitary system. The hydraulic model uses the characteristics of the existing sanitary system’s
pipes (e.g., sizes, slopes, material, spatial arrangement) and pump stations (e.g., information from drawdown
analyses) to assess how much flow the system is able to transmit downstream.



3.2.6 Remaining Capacity of Existing System

Next, the hydraulic model was used to evaluate the remaining capacity of the existing system.

— Firstly, the existing flows calculated above were inputted into the model to identify whether sections of the
existing system are currently under capacity; and

— Secondly, flows were incrementally increased to determine the maximum amount of flow that can be added
in addition to the existing flow until a pipe is full. This is called the “remaining capacity” or “flow thresholds”,
because flow above this threshold requires an upgrade to the existing system.

3.2.7 Required Upgrades to Service Proposed Design Flow

Once the above results were obtained, the flow capacity thresholds were compared with the calculated future
design flows. Some parts of the system were found to already have the capacity to absorb the future
development flows (see Results and Recommendations below). For the locations that did not have sufficient
capacity, the percentage of development (or “phase” of development) at which the upgrade would be necessary
was calculated.

For example, if the flow capacity threshold downstream of a connection point is 50 L/s and the future
development design flow at that connection point is expected to be 100 L/s, the upgrade will be
necessary by the time 50% of development occurs.

3.3 Results and Recommendations

Results are presented in the following order: the design flow calculations are reported first, followed by the
results of the capacity analysis and associated recommended upgrades.

3.3.1 Future Development Design Flows

The calculated design flows for Contributions Areas 1-4 of the proposed Port Wallace development are
presented in the “Total Design Flow” column of Table 4. The largest flows are expected from Connection Points
1 and 3, with only minor flows at Connection Point 4.
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3.3.2 Remaining Capacity of Existing System and Rcommended Upgrades
Recommendations are as follows (explained in more detail below):

1. Upgrade 390 Waverley Road Pump Station;

2. Upgrade Wastewater Pipes at 75% Development of Area 1; and
3. Revise Analysis Upon Changes to Planned Development.

1. Upgrade of 390 Waverley Road Pump Station

The key limiting component of the existing
sanitary sewer system was found to be the
390 Waverley Road Pump Station. Based on a
drawdown test (DesignPoint, January 29,
2015), the firm capacity of the 390 Waverley
Road Pump Station is 37.0 I/s. Given that
flows from the existing sewershed were
calculated at 47.8 I/s (using the current HW
design formula), this means that this Pump
Station’s current capacity is below its design
capacity and that there is no available
capacity for the proposed development.
Figure 13: Proposed Rerouting of Flow from
390 Waverley Road Pump Station to North
Dartmouth Trunk Sewer shows the
comparison of upstream flows and pumping
station capacities. This information therefore
indicates that an upgrade to the 390
Waverley Road pumping station would be
required to service any upstream future
development. This upgrade should occur
before development in the Port Wallace area
is undertaken.

2. Upgrade Wastewater Sewer Pipes at
75% Development of Area 1
If wastewater flows from Contribution Area 1

Figure 13: Proposed Rerouting of Flow from 390 Waverley
Road Pump Station to North Dartmouth Trunk Sewer

are directed to the wastewater system upstream of Connection Point 1 and exceed 111 L/s, upgrades to the
wastewater system would be required. This upgrade is shown as Phase 2 in Table 5 (also see Figure 14:
Proposed Options for Rerouting of Flow from 390 Waverley Road Pump Station).



Table 5: Summary of Required Upgrades to the Existing Sanitary System
PHASE # PHASE 1 PHASE 2

3. Revise Analyses upon Changes to Planned Development

Although it was found that, other than the necessary upgrades mentioned above, the remaining sanitary system
has adequate capacity to meet the service demands of the existing area, thresholds at which the capacity of the
existing system would be surpassed were still identified throughout the sewer. It was found that several
locations would be at or near capacity with full development. For example, sections near capacity at full
development include portions of the gravity system between Highway 107 and the 390 Waverley Road Pump
Station. Therefore, it is recommended that the flows be reassessed if there are future changes and refinements to
the proposed development.

3.3.3 Options for Rerouting Flow from 390 Waverley Road Pump Station

It was shown in the previous section that both the 390 Waverley Road and 200 Waverley Road Pump Stations
are under capacity according to the current design standards. Upgrading the 390 Waverley Road Pump Station
will increase the amount of flow that has to be carried by the downstream system. It is therefore important to
evaluate the available options to convey the increased flows through the downstream system. Figure 14:
Proposed Options for Rerouting of Flow from 390 Waverley Road Pump Station shows three potential options
that have been investigated:
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Figure 14: Proposed Options for Rerouting of Flow from 390
Waverley Road Pump Station

1. Reroute Flow from 390 Waverley Road Pump Station to North Dartmouth Trunk Sewer by Crossing Lake
Charles

This is an option that had been investigated in the Dartmouth Cove Wastewater Management Study (CBCL,

2007) and was promoted as having potentially lower costs than crossing under the Shubenacadie Canal. Halifax

Water investigated this option, and made the decision in September 2016 that it was not feasible from an access

and maintenance perspective. This option was therefore not pursued further.



2. Reroute Flow from 390 Waverley Road Pump Station to North Dartmouth Trunk Sewer

The capacity analysis revealed that the 200 Waverley Road Pump Station is also under capacity and that several
sections of wastewater pipes upstream of the 200 Waverley Road Pump Station are very close to capacity. The
capacity analysis was based on published flow calculations in the Halifax Water Design Specification for water,
wastewater and stormwater systems 2017 which include a 1.25 safety factor. It is recommended that the 390
Waverley Road Pump Station forcemain be rerouted to the NDTS west, across the Shubie Canal to the North
Dartmouth Trunk Sewer on Highway 118.

Redirection of the flow will mean that the
200 Waverley Road Pump Station will not
receive flows from proposed Contribution
Areas 1-3. Furthermore, the area to be
rerouted to the North Dartmouth Trunk
Sewer represents 30.2% of the existing
sewershed (hatched in Figure 15: Proposed
Rerouting of Flow from 390 Waverley Road
Pump Station to North Dartmouth Trunk
Sewer), which means that approximately
30% of the flows to the 200 Waverley Road
Pump Station will be relieved. This decrease
in flows will largely offset the additional flow
from Contribution Area 4, which will connect
at Stanfield Avenue (downstream from the
Pump Station at 390 Waverley Road) and will
flow to the 200 Waverley Road Pump
Station.

Previous studies have proposed this

diversion (e.g. Dartmouth Cove

Wastewater Management Study, CBCL

Limited, 2007) and have verified that the

North Dartmouth Trunk Sewer has capacity

to receive wastewater flows from the Figure 15: Proposed Rerouting of Flow from 390 Waverley Road
proposed Port Wallace development Pump Station to North Dartmouth Trunk Sewer

(Regional Wastewater Functional Plan,

CBCL Limited, 2012).

The upgrade and rerouting of the 390 Waverley Road Pump Station are shown as Phase 1 in Table 5. The table
shows that there is 0 |/s remaining capacity and that the upgrade must be completed prior to any development
in the Port Wallace Contribution Areas.



3. Upgrade 390 Waverley Rd PS, Upgrade 1.4km of pipe and Upgrade 200 Waverley Road PS

This third option is also potentially feasible and needed to be investigated. Its benefits are that the construction
will be simpler and only require an upgrade to existing components, as opposed to acquiring new easements
through land owned by the Province and conducting delicate construction work under a river and through a
highway. Permitting will be made simpler as well.

The significant drawback of this option is that it involves a very large amount of upgrade work: in addition to
upgrading the 390 Waverley Road pumping station (and associated forcemain), the gravity pipe will need to be
replaced along 1.4km Waverley Road, and the 200 Waverley Road pumping station (and associated forcemain)
will need to be upgraded as well. This is a significantly larger amount of work and its costs far exceed that of
option 2.

3.4 Wastewater System Upgrade Cost Sharing Mechanisim

When considering the cost of upgrades, it would be fair to assume that the portion of cost carried by each
developer should be equivalent to the gross catchment area that each developer contributes to the system

Another consideration for cost sharing is that the proposed forcemain will cross the Shubenacadie Canal, since a
canal crossing may also be required for water, gas and other utilities. The potential for a cost sharing mechanism
between these projects should be explored as dates and timelines for each become solidified.

The development of Port Wallace will increase demand on the sanitary system. This will therefore increase
operational costs such as pumping demands at lift stations. It is anticipated that these costs will be borne by
Halifax Water.



Chapter4 Stormwater

No stormwater elements have been identified which are considered to warrant capital cost contribution or
shared developer cost.

There are several pipes and/or drainage courses which enter the study area from lands upstream. It is the
responsibility of each land owner to manage the stormwater on their property. If the mechanism for stormwater
conveyance is altered, the developer is responsible to ensure that pre and post development flows are
maintained. For example, if stormwater currently flows overland or in a ditch and the developer requests a
change to a hard pipe sewer system, some form of stormwater control system would likely be required to offset
the reduced time of concentration.

The proposed Port Wallace development area is located within the Lake Charles watershed on the east side of
the lake as shown in Figure 16. All stormwater runoff from the proposed development area is currently
discharged into Lake Charles, while a portion of the development area first drains into a major watercourse
referred to as Barry’s Run. Since Lake Charles is a headwater lake that flows in two directions, impacts to water
quality or quantity in the lake from the proposed development would be distributed to several other lakes
already experiencing the effects of urbanization, and would cascade downstream in a cumulative manner. This is
of concern since Fletcher’s Lake is a source of drinking water in HRM, and the Shubenacadie River is the source
of drinking water to Enfield (Municipality of East Hants), with many individual users drawing their drinking water
directly from the river. It is emphasized that the historic gold mining operations and other past uses of the area
have resulted in contamination of the soil. Further information can be obtained in the references noted below,
as well as the technical appendix to this document. Following the recommendations for stormwater
management will be critical to prevent further impacts.

Flooding risks are also a clear concern of a very sensitive nature in the Shubenacadie River system through the
Municipality of East Hants, as well as through downtown Dartmouth and the Sullivan’s Pond area residents.
Protecting Lake Charles and the downstream lakes is further emphasized by the cultural significance and
recreational use of the lakes. According to the Shubenacadie Lakes Subwatershed Study (AECOM, 2012),
additional water quality objectives should therefore be implemented for the Port Wallace development,
including a “no net export of phosphorous” objective. Thus, stormwater management for the Port Wallace
development is critical and will require a specific plan to address those issues.

Additional references:

Land Suitability Analysis - Port Wallace Secondary Planning Study Area, WSP, February 23, 2016

Version 4.0Historical gold mining, Montague area, Halifax County, Nova Scotia. P. K. Smith & T. A. Goodwin.
N. S. Department of Natural Resources Open File Map 2009-1, Sheet 28, 200

(http://novascotiagold.ca/theme/exploitation de lor-mining/montague-eng.php)

Abandoned escape shaft on the Skerry Mine, Montague Gold District

http://www.novascotia.ca/nse/contaminatedsites/docs/goldminetailingpics.pdf

1 Nova Scotia Department of Environment, “Historic Gold Mine Tailings”.
Accessed Sept 07, 2017. <https://novascotia.ca/nse/contaminatedsites/docs/fag-goldminetailings.pdf.>
Parker, S., McNabb, D, Hartling, P., O’Rielly, G., Skilliter, D. “Consequences of Historical Mining.” Virtual Museum of Canada.


http://novascotiagold.ca/theme/exploitation_de_lor-mining/montague-eng.php
http://www.novascotia.ca/nse/contaminatedsites/docs/goldminetailingpics.pdf
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Figure 16: Lake Charles and Barry's Run Watershed Delineation



While Halifax Water currently requires all new development to maintain
pre-development peak flow rates for stormwater runoff, there are no
existing requirements for controlling runoff volumes, which can also
increase lake levels (and therefore in this case increase peak flows
downstream), erosion risks and resuspension of sediment (that may include
contamination) if they are not maintained. Meeting the Halifax Water
requirements in this system will therefore entail runoff volume control,
which is not provided by detention ponds. Suitable potential stormwater
management approaches may include runoff source control practices that
aim to mimic the natural hydrology of the watershed, providing water
quality treatment and infiltration. This approach to stormwater
management is commonly referred to in Canada and the USA as Low Impact
Development (LID), Stormwater Best Management Practices (BMPs) or using
Green Infrastructure (Gl), and are infiltration-based. The use of LID
techniques for the Port Wallace development will allow a similar amount of
stormwater to infiltrate as during pre-development conditions, which will
help maintain existing runoff volumes, peak flows, and protect the water
quality of the runoff discharged to Lake Charles.

The use of LID for the Port
Wallace development
instead of conventional
retention ponds will allow
for stormwater to infiltrate
with a similar amount to
pre-development
conditions, which will help
maintain existing runoff
volumes, as well as peak
flows, and protect the water
quality of the runoff
discharged to Lake Charles.

The proposed Port Wallace development area contains several small watercourses, marshes, swamps and bogs,
as well as a major watercourse that discharges to a fen wetland. The major watercourse is referred to as Barry’s
Run, and the fen wetland is referred to as Barry’s Run Stillwater or Summit Reservoir. This reservoir is potentially
contaminated due to historic gold mining operations and is also a component of the Shubenacadie Canal System
National Historical Civil Engineering Site. Any impacts to the current hydrology, water quality and structure of
the reservoir should therefore be avoided due to the risk of contamination as well as its cultural significance.
Preservation of the Barry’s Run Stillwater can be achieved using LID practices in the upstream development
drainage area that achieve the effect of mimicking the natural pre-development hydrology of the watershed.

4.1 Barry’s Run Stillwater

According to the Land Suitability Assessment: Port Wallace Secondary Planning Study Area (WSP, 2017), one of
the major natural corridors and cultural assets within the proposed Port Wallace development area is the Barry’s
Run Stillwater or Summit Reservoir. Barry’s Run was identified by the Land Suitability Assessment as containing
contaminated soils that originate from historic gold mining that are hazardous to human health. The Land
Suitability Assessment also states that development in the Barry’s Run Stillwater site is “totally constrained”
from a cultural assets standpoint due to it being a National Historic Civil Engineering Site, whereas the dam area
of the reservoir is expected to become a Registered Archaeological Site by Special Places upon submission of
Maritime Archaeological Resource Inventory forms. Furthermore, the Land Suitability Assessment recommends
for Barry’s Run to be a central open space that provides active and passive recreational activities for the
community, and local residents have identified Barry’s Run as a significant cultural landmark that possesses
intrinsic cultural beauty and value. The Shubenacadie Canal Commission has also expressed concern for the
preservation of the dam, and an archaeological assessment carried out by CRM Group in 2014 recommended
that no ground disturbance occur within a 10 m buffer of the dam extension.



The existing hydrology and water quality of the Barry’s Run Stillwater should therefore be maintained under
future development conditions to prevent ground disturbance and preserve the cultural asset.

Increased runoff volumes discharged to the reservoir from future development could increase erosion, disturb
contaminated soils, damage existing wetland plants and/or damage the existing dam, and therefore should not
be allowed.

Conventional stormwater flow control measures (retention ponds) do not adequately control runoff volumes or
water quality since they do not infiltrate stormwater, and they also tend to concentrate pollutants. Thus, source
control LID stormwater practices are recommended and may be required for future upstream development to
maintain the existing peak flows, runoff volumes and water quality of the runoff discharged to Barry’s Run from
both private properties and the road right-of-way.

There has been some discussion on the use of Barry’s Run Stillwater as a stormwater retention pond for the
proposed Port Wallace development. However, due to the above environmental and cultural concerns, it is our
recommendation that Barry’s Run Stillwater not be converted into a stormwater retention pond. Furthermore,
stormwater treatment would still be required upstream of the pond, as the pond would not provide adequate
phosphorous treatment.

4.2 Halifax Water Requirements

Stormwater management design will be required to follow the most up-to-date version of the Halifax Water

Design Specification for Water, Wastewater and Stormwater Systems (2017). A summary of the key

requirements from these standards are as follows:

— The minor system shall convey the 1 in 5 year storm and the major system shall convey the 1 in 100 year
storm event;

— A stormwater management plan shall be submitted containing design criteria for 1in 5, 10, 25, 50 and 100
year storm events; and,

—> Peak pre-development runoff rates shall be maintained forthe 1in2,1in5, 1in 10 and 1 in 100 year storm
events.

It is noted that to adhere to this requirement, this will include no increased risk of flooding in the downstream

watersheds. As noted above, this can only be achieved through measures that maintain the current infiltration
volumes, such as some LID or green infrastructure.

4.3 Nova Scotia Environment Requirements

Nova Scotia Environment (NSE) currently requires the following for stormwater management in the province:

— Pre-development peak flows must be maintained under post-development conditions for up to the 1in 5
year storm event; and

— Forthe 1in 5 yearto 1in 100 year storm events, peak flows cannot creating flooding or cause physical
damage to property or structures down gradient of the development site. NSE will accept +/- 10% allowance
when balancing pre/post development flows, except where pre-existing flooding conditions exist.

Since the current NSE regulatory requirements for stormwater management are less strict than those imposed
by Halifax Water, following Halifax Water specifications will ensure that the NSE regulations are also met.



4.4 Summary of Stormwater Design Criteria for Port Wallace

The following is a summary of the stormwater design criteria required by this Master Plan for the proposed Port
Wallace development.

Runoff needs be controlled at its source to prevent accumulation and therefore erosion risks, which precludes
the use of detention ponds. Surface water has the potential to put contaminated sediments in suspension and
therefore water needs to be infiltrated to prevent an increase in volume, and the use of plant material for
filtration and uptake of metals should be encouraged wherever possible.

1. Maintain 1in 2 year, 1in 5 year, 1in 10 year and 1 in 100 year pre-development peak flows and runoff
volumes at any discharge point from the development area as well as any point downstream;

2. Preserve the Barry’s Run Stillwater as it is unsuitable for stormwater management;

3. Achieve no increase in phosphorous in stormwater runoff by using LID for stormwater management with
enhanced nutrient reduction methods;

4. Eliminate the use of detention ponds and promote runoff control at its source;

5. Promote biodiversity and the use of plant material for filtration and uptake of metals, implement wetland
and riparian buffer of 20 metres for all development;

6. Include LID stormwater management infrastructure on both private properties and within the road right-of-
way; and

7. Encourage the use of LID systems that enhance biodiversity, carbon sequestration, filtration and treatment
of other pollutants than phosphorous, notably sediment, nitrogen and substances of concern in the area.



chapter5 Potable Water and Fire Suppression

The proposed Port Wallace Development extends from Avenue du Portage north to lands adjacent to Spider
Lake Road on both sides of the Forest Hills Parkway, Highway 107. The development falls adjacent to the
Burnside High Water Pressure Zone with existing ground elevations ranging from a low of 40 m (130 ft) to a high
of 85 m (279 ft). The Burnside High Zone forms part of the East Region Water system which is primarily supplied
with water by the Lake Major Water Treatment Plant (WTP).

The Lake Major WTP supplies the East Dartmouth Region through a 1,050 mm (42”)
diameter water transmission main to the Topsail control chamber located at Topsail
Lake near Main Street in Dartmouth. From the Topsail chamber, water flows either
to the Mount Edward Reservoirs or the Burnside High Zone. The 1,050 mm (42")
main continues parallel to Main Street to an interconnection at the former Lake
Lamont Pump Station. The interconnection is connected to the Burnside High zone
through an existing 600 mm (24”) diameter water feedermain starting at Lake
Lamont and follows Caledonia Road west to Shubie Park then south along Highway
111 to lisley Avenue in Burnside. The Akerley Reservoir floats on the Burnside High
Zone and is connected to the zone with a 600 mm (24”) diameter main.

This study is intended to establish the minimum water and fire flow service requirements necessary to achieve the
Halifax Water design specification within the Port Wallace development. The addition of Port Wallace to the water
system will increase water demands. As a result, an analysis of the existing infrastructure has been carried out to
understand the impacts of the additional demand. Where existing infrastructure was found deficient, possible
system upgrades necessary to service the development, while maintaining the existing level of service, have been
identified.

5.1 Port Wallace

Proposed Port Wallace land use and master plans were used to establish likely pipe line routes to service the
development. Local distribution mains are assumed to be 200 mm diameter and 300 mm diameter. Through
iteration, the pipe size along the Avenue du Portage Extension was established for the development to ensure a
suitable level of service for the entire study area.

Assumed potential points of connection to the existing Burnside High Zone are as follows:

Existing 600 mm diameter transmission main at intersection of Caledonia Road and Avenue du Portage;
Existing 350 mm diameter at 420 Waverley Road,;

Existing 350 mm diameter at the intersection of Applewood Lane and Waverley Road;

Existing 350 mm diameter at 733 Waverley Road,;

Existing 350 mm diameter at 804 Waverley Road;

Existing 300 mm diameter at Marjorie Ann Drive; and

Existing 200 mm diameter mains at the end of White Street and Belvedere Dr. and the intersection of
Lexington Avenue and Rosecroft Drive.

N 2 2 2R 4



5.2 Water System Analysis

The water system analysis follows the Halifax Water Design Specifications for Water, Wastewater & Stormwater,
2017 Edition, to establish a desired level of service, including water consumption, fire flows and peaking factors.
For the purposes of the study, Halifax Water provided a copy of the water model understood to be representative
of the system to 2017. WaterCAD V8i (SELECTSeries 6) was used to model current conditions, future background
growth and the addition of Port Wallace. Meetings between Halifax Water and CBCL were held to develop an
understanding of current system operation. The outcome from the meetings helped establish the design
constraints for evaluating the impact of future growth within the Port Wallace study area and background growth
to the existing system.

In addition to the meeting with Halifax Water, CBCL has reviewed previous reports and memos pertaining to the
East Region Water System:

— East Region (Dartmouth) Water Infrastructure Master Plan (July 1999) - Final Report, CBCL Limited;

— Cost of Servicing Plan, Regional Planning Greenfield Sites (February 2009) - Final Report, CBCL Limited; and
— Port Wallace: Municipal Services, Pre-Design Baseline Report, September 8 2014, Halifax Water.

Following the issue of the report on November 6, 2017 a meeting was held with stakeholders to review
assumptions made in the report. Conrad has confirmed that the maximum service elevation for lands north of
Highway 107 is to be 70 m (229 ft). The analysis was redone taking into consideration the revised service elevation.

Subsequent to the stakeholder meeting, a second meeting with Halifax Water and CBCL was coordinated.
Discussions during the meeting confirmed that Halifax Water does not intend to establish a reduced pressure
zone for the Port Wallace development. However, a reduced zone may be established in the future to address
high pressures along Waverley road. Therefore, the analysis should consider an impact to the development
should a reduced zone be established in the future.

5.3 Water Demands

CBCL reviewed historical water consumption records. The 99.5 percentile of daily water consumption from 2015
to 2017 was defined as the baseline maximum day demand (MDD) for the study. Port Wallace and background
growth water demands have been established based on the background and development growth established in
Chapter 1.

Port Wallace water demands have been developed in accordance with Halifax Water Design Specification and
are a function of equivalent domestic population with a design average consumption of 410 L/cap/day.
Maximum day and minimum hour peaking factors have been calculated based on a weighted average of the
land uses. Land use populations have been established as follows, and are shown in Table 6:

Domestic:

Single Unit: 3.35 people / unit;

Semi-detached and Townhouse: 3.35 people / unit;

Multi-Unit: 2.25 people per unit;

Commercial & Industrial: 45 people / hectare;

VAR



— Institutional; and
— School: 115 L/student/day (Assumed 1000 students).

Table 6: Port Wallace Design Demands

Residential
Water Demand (MLD) Single/ Town Comm.

Multi-Unit
House

Summary of Total Port Wallace Design Demands:
Average Day Demand: 6.1 MLD;

Maximum Day Demand: 8.1 MLD;

Weighted Maximum Day Factor: 1.33;
Minimum Hour Demand: 4.8 MLD; and
Weighted Min Hour Factor: 0.79.

L4 il

The East Region maximum day demands under existing conditions and the study horizon are summarized in
Table 7.

Table 7: East Region Maximum Day Demand

15 year Horizon 30 Year Horizon
2032 2047

Demand Allocation Area Baseline Year

Fire Flow requirements are based on the established Halifax Water Design Specification estimated flows and
durations:

Domestic;

Single Unit: 3,300 L/min for 1.5 hours;

Semi-detached and Townhouse: 4,542 L/min for 1.75 hours;

Multi-Unit: 13,620 L/min for 3 hours;

Commercial & Industrial: 13,620 L/min for 3 hours; and

Institutional: 13,620 L/min for 3 hours.

R R

The system should be capable of achieving the desired fire flow for the given land use while maintaining a
minimum of 22 psi throughout the system. The above fire flow requirements are guidelines for the purposes of
evaluating the system capacity only. Fire Underwriters Survey calculations have not been undertaken at this time.



5.4 Existing East Region Operation

The Mount Edward Reservoirs and the Burnside High Zone are on the same maximum Hydraulic Grade Line
(HGL) of 119 m (390 ft). Water is supplied to either the Mount Edward Reservoirs or the Burnside High Zone
utilizing the Topsail control chamber. Under typical operation, flow is controlled by Halifax Water to direct water
to either the Mount Edward Reservoirs or to the Burnside High Zone or both at the same time. Under a fire flow
scenario, it is assumed that water supply from the Lake Major WTP is unavailable, however, the Mount Edward
Reservoirs can backfeed and supply the Burnside High Zone. Under these scenarios, it was assumed the Mount
Edward Reservoirs are at 115.8 m (380 ft).

The Akerley Reservoir water level varies daily and has a maximum level of 119 m (390 ft) to a low of 115 m (375

ft) and is always available to supply water. For the purposes of the hydraulic analysis, the Akerley Reservoir HGL
was assumed to be 115.8 m (380 ft) under all scenarios.

5.5 Hydraulic Modelling Results

A number of model scenarios were generated to establish existing conditions, and impact of future growth, with
and without the addition of Port Wallace.

5.5.1 Transmission System Considerations

The model shows that under both current and future maximum day conditions, the Lake Major WTP can supply
the Eastern Region system the required maximum day demand while maintaining the Akerley and Mount
Edward Reservoirs at the Full Service Level (FSL) of 119 m (390 ft). These results were validated with historical
data recorded by the Halifax Water SCADA system. Therefore, the existing transmission system appears
sufficient to service the Port Wallace development and regional updates do not appear to be required.

5.5.2 Port Wallace Storage Requirements

The Port Wallace potable water storage requirements are established in accordance with the Atlantic Canada
Guidelines for Supply, Treatment, Storage, Distribution and Operating of Drinking Water Supply systems and are a
function of MDD and Fire Flow requirements. A summary of the water storage requirements is shown in Table 8.

Table 8: Water Storage Requirements

Requirement

The water storage requirements for Port Wallace are calculated assuming development occurring over a 30 year
horizon MDD and a 13,620 L/min fire flow resulting in a required storage volume of 5.7 ML (1.25 MIG).

The primary water storage for the Eastern Region is the Mount Edward Reservoirs at 45 ML and Akerley
Reservoir with 36 ML for a total of 81 ML. The total required volume for the Eastern Region for the 30 year



horizon, including Port Wallace and allowing for two fire flow volumes, is 27.2 ML based on the above
calculation. Alternatively, storage equivalent to an average day demand may be desirable from an operational
perspective. The 30 year ADD is 47.1 ML which is less than current storage volume. Therefore, the total existing
storage volume in the Eastern Region appears sufficient for the 30 year demand horizon including the proposed
Port Wallace development.

The Akerley Reservoir has sufficient emergency and fire volume storage for future demands. However, peak
balance is restricted to the top 4.57 m (15 ft) of the tank and represents a volume of 9 ML. The 30 year demand
attributed to the Akerley Reservoir is 32.8 MLD which results in a required peak balance volume of 8.2 ML.
Therefore, the Akerley Reservoir has sufficient volume for future growth including Port Wallace.

5.5.3 Port Wallace Internal Distribution

Water distribution mains within Port Wallace are assumed to follow proposed rights-of-way. A new primary

watermain to connect the 600 mm diameter Caledonia Road feedermain(s) appears necessary to service the

entire development. This primary watermain will also provide redundancy to the exiting 350 mm watermain on

Waverley Road. The existing 300 mm diameter watermain along Avenue du Portage is not sufficient to satisfy

fire flow requirements at the ends of the development. Therefore, it is assumed that a new watermain
paralleling the existing will connect at Caledonia Road and be extended along
Avenue du Portage, across Barry’s Run and terminating at the existing 350 mm
diameter Waverley Road watermain. A primary watermain leg off the Avenue
du Portage main to connect to the Conrad Lands north of Highway 107 will also
be required. This leg is assumed to connect to the existing 400 mm diameter
main crossing Highway 107. All Conrad Lands north east of Highway 107 are
understood to be light industrial. It is assumed that the watermain will be
looped within Conrad lands with a connection to the existing 300 mm
watermain on Marjorie Ann Drive providing a secondary connection.

Utilizing existing contour information, it would appear that elevations within Port Wallace and along Waverley Road
will result in pressures exceeding Halifax Water Design Specification maximums. Halifax Water’s preference is to not
affect the current level of service for existing customers along Waverley Road and would approve pressures
exceeding the maximum pressure range for the Port Wallace development. Halifax Water noted that a pressure
zone may be created in the future to address these high pressures and such a zone would not be tied to the
development. For the purposes of the analysis, the reduced pressure zone was assumed to have a HGL of 103.6 m
(340 ft). The primary watermain within Port Wallace would be excluded from a future zone.

It is understood that construction of Avenue du Portage may precede the initial phases of the development and it
assumed that the primary watermain will be constructed at this time. Therefore, construction of the primary
watermain may not be driven by buildout of the development. Conrad Lands south of Highway 107 can be serviced
off the Waverley Road main.

The modelling shows that the primary watermain along Avenue du Portage should be a minimum of 400 mm
diameter to provide an adequate level of service under a fire flow scenario to the proposed Port Wallace
development. This primary watermain would also connect to the Conrad lands north of Highway 107. This
primary watermain size appears to satisfy hydraulic constraints with or without regional feedermain twinning
and/or with or without a future pressure zone. Note that should a pressure zone be implemented in the future,



it appears necessary for local watermain upgrades from 350 mm to 400 mm on Waverley Road from Avenue du
Portage connection to the future Conrad Land Connection at 805 Waverley Road. It is assumed that the local
watermain upgrades would be covered by Halifax Water under the implementation of the reduced pressure
zone should that proceed in the future.

5.5.4 Hydrant Flow Testing Review

Hydrant flow testing was undertaken by Risk Management Services in May of 2016 and provided to CBCL by Port
Wallace Holdings Ltd. A summary of the hydrant flow testing results and model outputs as shown in Table 9. The
model outputs are based on an assumed Akerley reservoir level of 119 m (390 ft) and the Topsail Feed to the
Burnside High Zone closed. System demands were modeled at 50% of current Maximum Day Demand. It would
be recommend to collect the data recorded by the Halifax Water Pl system during the flow testing to establish
the actual baseline conditions at the time of the Hydrant flow testing. However, this is outside of the scope of
this study.

Table 9: Hydrant Flow Testing and Model Output

Item Hydrant Flow Testing Model Output
Static (Pre-test) Residual Static (Pre-test) Residual

Test # Flow (L/min
(L/min) Pressure (psi) Pressure (psi) Pressure (psi) Pressure (psi)

5.6 Water System Analysis Summary

The water system analysis is summarized as follows:

— The existing Eastern Region water transmission system has sufficient capacity to service future growth,
including Port Wallace. Regional upgrades are not required.

— The existing Eastern Region water service area appears to have sufficient water storage considering the 30
year horizon, including the Port Wallace development;

— Halifax Water may implement a reduced pressure zone for the low lands along Waverley Road in the future,

however, the related infrastructure would not be tied to the development. The primary watermain along

Ave du Portage Extension would not fall within the reduced pressure zone.

Halifax Water has approved pressures within Port Wallace to exceed design specification maximums;

The maximum service elevation within the Conrad Lands north of Highway 107 was confirmed by the

Ll

developer to be no greater than 70 m (229 feet); and
— The Port Wallace development can be adequately serviced with a 400 mm diameter primary watermain
along the Avenue du Portage Extension.

Refer to Figure 17 for the Port Wallace water system master plan considered in the analysis.
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5.7 Water System Cost Sharing Mechanisim

The key infrastructure that is recommend for the Port Wallace development is identified on Figure 18 and
summarized in Table 10. A proposed cost sharing mechanism along with infrastructure triggers have also been
identified.

Estimates for key infrastructure have been included in the Appendix E.

Table 10: Water Infrastructure Phasing and Cost Sharing Mechanism

Development Recommended Cost Sharing Mechanism

Water Infrastructure Phasing . .
Trigger Municipal Developer
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APPENDIX A — Baseline Turning Movements

CBCL Limited Port Wallace Madter Plan Infrastructure Study -




Port Wallace Master Plan- Infrastructure Study Note: Total volume includes lights, mediums, articulated trucks , and bicycles RuniD1
2017 Existing Volumes - AM Peak Hour (Total)

Total Total Volume at Waverley/Montague Intersection Total Volume at HWY 107/Montague South Ramp Total Volume at HWY 107/Montague North Ramp
707 556 841

321
’ Note: 1.Street network not drawn to scale. 2 157 162
2. Traffic Counts were Undertaken on Tuesday (May 9), J l
N Wednesday (May 10) & Thursday (May 10) 2017

3. AM Peak Hour Ranges from 7:15 AM to 7:45 AM

Port Wallace Development Area

Total Volume at Waverley/Breeze Intersection
631
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Port Wallace Master Plan- Infrastructure Study Note: Total volume includes lights, mediums, articulated trucks , and bicycles RuniD2
2017 Existing Volumes - PM Peak Hour (Total)

Total Total Volume at Waverley/Montague Intersection Total Volume at HWY 107/Montague South Ramp Total Volume at HWY 107/Montague North Ramp
809 900 578

152
’ Note: 1.Street network not drawn to scale.
2. Traffic Counts were Undertaken on Tuesday (May 9),
N Wednesday (May 10) & Thursday (May 10) 2017

3. PM Peak Hour Ranges from 4:30 PM to 5:00 PM

Port Wallace Development Area
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APPENDIX B — Trip Reduction Rates



Port Wallace Master Plan - Infrastructure Study - 171013.00
2031-Scene 1

Port Wallace Master Plan - Infrastructure Study (Residential-Single Unit)-Clayton
ITE Land Use Code 210 (Single-family Detached Housing) pages 297 and 298
987 Dwelling Units Rate Entering Exiting Trips Ent | Trips Ex | Total Trips
AM Peak Hour of Adjacent Street 0.75 25% 75% 186 556 742
PM Peak Hour of Adjacent Street 1.00 63% 37% 622 366 988
Port Wallace Master Plan - Infrastructure Study (Residential-Town House)-Clayton
ITE Land Use Code 230 (Residential Condominium/Townhouse) pages 395 and 396
176 Dwelling Units Rate Entering Exiting Trips Ent | Trips Ex | Total Trips
AM Peak Hour of Adjacent Street 0.44 17% 83% 14 65 79
PM Peak Hour of Adjacent Street 0.52 67% 33% 62 31 93
Port Wallace Master Plan - Infrastructure Study (Residential-Multi Unit)-Clayton
ITE Land Use Code 220 (Apartment) pages 334 and 335
1,582 Dwelling Units Rate Entering Exiting Trips Ent [ Trips Ex | Total Trips
AM Peak Hour of Adjacent Street 0.51 20% 80% 162 646 808
PM Peak Hour of Adjacent Street 0.62 65% 35% 638 344 982
Port Wallace Master Plan - Infrastructure Study (Commercial)-Clayton
ITE Land Use Code 820 (Shopping Center) pages 1562 and 1563
152,000 sq.ft. Rate Entering Exiting Trips Ent [ Trips Ex | Total Trips
AM Peak Hour of Adjacent Street 0.96 62% 38% 90 55 146
PM Peak Hour of Adjacent Street 3.71 48% 52% 271 293 564
Port Wallace Master Plan - Infrastructure Study (Institutional)-Clayton
ITE Land Use Code 520 (Elementary School) pages 988 and 989
37,674 sq.ft Rate Entering Exiting Trips Ent | Trips Ex | Total Trips
/AM Peak Hour of Adjacent Street 5.20 56% 44% 110 86 196
PM Peak Hour of Adjacent Street 1.21 45% 55% 21 25 46
Port Wallace Master Plan - Infrastructure Study (Combined Trips)
ITE Land Use Codes (as shown above)
Rate Entering Exiting Trips Ent [ Trips Ex | Total Trips
AM Peak Hour of Adjacent Street 562 1409 1971
PM Peak Hour of Adjacent Street 1613 1059 2673
1971
Check 5673

Option 1

Anticipated Trip Reduction Category Trip Reduction Rates

Entering Trip Reductions in AM Peak Hour

Exiting Trip Reductions in AM Peak Hour

Entering Trips in AM Peak Hour after Reduction

Exiting Trips in AM Peak Hour after Reduction

Total Trips in AM Peak Hour after Reduction

Internal Trips 10% 57 141 407 1027

Walking/cycling mode share 3% 19 47 Waverley-EW-53% | Waverley-NS-7% | Main St-40% | Forest Hills-0% | Waverley-EW-53% | Waverley-NS-7% | Main St-40% | Forest Hills-0%
Transit mode share 7% 38 94 216 | 29 | 163 | 0 545 72 | 411 0
Retired residents 2% 12 29

Working from home 5% 29 71

Total 27% 155 382

1436

Anticipated Trip Reduction Category Trip Reduction Rates

Entering Trip Reductions in PM Peak Hour

Exiting Trip Reductions in PM Peak Hour

Entering Trips in PM Peak Hour after Reduction

Exiting Trips in PM Peak Hour after Reduction

Total Trips in PM Peak Hour after Reduction

Internal Trips 10% 162 106 1175 771

Walking/cycling mode share 3% 54 36 Waverley-EW-53% | Waverley-NS-7% | Main St-40% | Forest Hills-0% | Waverley-EW-53% | Waverley-NS-7% | Main St-40% | Forest Hills-0%

Transit mode share % 108 71 623 | 83 | 471 | 0 409 | 54 | 309 0 1949
Retired residents 2% 33 22

Working from home 5% 81 53

Total 27% 438 288

Option 1A

Anticipated Trip Reduction Category Trip Reduction Rates

Entering Trip Reductions in AM Peak Hour

Exiting Trip Reductions in AM Peak Hour

Entering Trips in AM Peak Hour after Reduction

Exiting Trips in AM Peak Hour after Reduction

Total Trips in AM Peak Hour after Reduction

Internal Trips 10% 57 141 407 1027

Walking/cycling mode share 3% 19 47 Waverley-EW-50% | Waverley-NS-7% | Main St-38% | Forest Hills-5% | Waverley-EW-50% | Waverley-NS-7% | Main St-38% | Forest Hills-5%
Transit mode share % 38 94 204 | 29 | 155 | 21 514 | 72 | 391 52
Retired residents 2% 12 29

Working from home 5% 29 71

Total 27% 155 382

1438

Anticipated Trip Reduction Category Trip Reduction Rates

Entering Trip Reductions in PM Peak Hour

Exiting Trip Reductions in PM Peak Hour

Entering Trips in PM Peak Hour after Reduction

Exiting Trips in PM Peak Hour after Reduction

Total Trips in PM Peak Hour after Reduction

Internal Trips 10% 162 106 1175 771

Walking/cycling mode share 3% 54 36 Waverley-EW-50% | Waverley-NS-7% |  Main St-38% | Forest Hills-5% | Waverley-EW-50% | Waverley-NS-7% | _ Main St-38% | Forest Hills-5%
Transit mode share % 108 71 588 | 83 | 447 | 59 386 | 54 | 294 39
Retired residents 2% 33 22

Working from home 5% 81 53

Total 27% 438 288

1950




Port Wallace Master Plan - Infrastructure Study - 171013.00
2047-Scene 2

Port Wallace Master Plan - Infrastructure Study (Residential-Single Unit)-Clayton
ITE Land Use Code 210 (Single-family Detached Housing) pages 297 and 298

987 Dwelling Units [ Rate Enterin Exitin: Trips Ent | Trips Ex | Total Trips
AM Peak Hour of Adjacent Street | 075 25% 75% 186 556 742

PM Peak Hour of Adjacent Street | 100 | 63% | 37% | 622 | 366 | 988

Port Wallace Master Plan - Infrastructure Study (Residential-Single Unit)-Unia Estates
ITE Land Use Code 210 (Single-family Detached Housing) pages 297 and 298

64 Dwelling Units [ Rate Enterin Exitin: Trips Ent | Trips Ex | Total Trips
AM Peak Hour of Adjacent Street | 075 25% 75% 12 36 48

PM Peak Hour of Adjacent Street | 100 | 63% | 3% | 4 | 24 | 65

Port Wallace Master Plan - Infrastructure Study (Residential-Single Unit)-Whebbys
ITE Land Use Code 210 (Single-family Detached Housing) pages 297 and 298

175 Dwelling Units [ Rate Enterin: Exitin: Trips Ent | Trips Ex | Total Trips
AM Peak Hour of Adjacent Street | 075 25% 75% 33 99 132

PM Peak Hour of Adjacent Street | 100 | 63% | 37% | 111 | 65 | 176

Port Wallace Master Plan - Infrastructure Study (Residential-Single Unit)-All Developers Total

ITE Land Use Code 210 (Single-family Detached Housing) pages 297 and 298

1,226 Dwelling Units [ Rate Enterin Exitini Trips Ent | Trips Ex | Total Trips
AM Peak Hour of Adjacent Street [ 231 691 922

PM Peak Hour of Adjacent Street | | | | 774 | 455 | 1229

Port Wallace Master Plan - Infrastructure Study (Residential-Town House)-Clayton

ITE Land Use Code 230 (Residential Condominium/Townhouse) pages 395 and 396

176 Dwelling Units Rate | Enterin Exiting | Trips Ent | Trips Ex | Total Trips
AM Peak Hour of Adjacent Street | 044 17% 83% | 14 | | 79
PM Peak Hour of Adjacent Street [ 052 | 67% | 3% | 62 | 31 | 93

Port Wallace Master Plan - Infrastructure Study (Residential-Town House)-Conrad

ITE Land Use Code 230 (Residential Condominium/Townhouse) pages 395 and 396

28 Dwelling Units Rate | Enterin Exiting | Trips Ent | Trips Ex | Total Trips
AM Peak Hour of Adjacent Street | 044 17% 83% | 3 [ 1 | 14
PM Peak Hour of Adjacent Street [ 052 | 67% | 33% | 10 | 5 [ 15

Port Wallace Master Plan - Infrastructure Study (Residential-Town House)-Unia Estates

ITE Land Use Code 230 (Residential Condominium/Townhouse) pages 395 and 396

40 Dwelling Units Rate | Enterin Exiting | Trips Ent | Trips Ex | Total Trips
AM Peak Hour of Adjacent Street | 044 17% 83% | 3 [ 1 | 18
PM Peak Hour of Adjacent Street [ 052 | 67% | 33% | 14 | 7 [ 21

Port Wallace Master Plan - Infrastructure Study (Residential-Town House)-All Developers Total
ITE Land Use Code 230 C 'Townhouse) pages 395 and 396

or
244 Dwelling Units | Rate Enterin Exitini Trips Ent | Trips Ex | Total Trips.
AM Peak Hour of Adjacent Street | 20 91 111

PM Peak Hour of Adjacent Street [ [ | [ 8 [ 43 | 129

Port Wallace Master Plan - Infrastructure Study (Residential-Multi Unit)-Clayton
ITE Land Use Code 220 (Apartment) pages 334 and 335

1,582 Dwelling Units [ Rate Enterin: Exitin: Trips Ent | Trips Ex | Total Trips
AM Peak Hour of Adjacent Street | 051 20% 80% 162 646 808

PM Peak Hour of Adjacent Street [ 062 | 5% | 35% | 638 | 344 | 982

Port Wallace Master Plan - Infrastructure Study (Residential-Multi Unit)-Conrad
ITE Land Use Code 220 (Apartment) pages 334 and 335

468 Dwelling Units Rate Enterin Exitini Trips Ent | Trips Ex | Total Trips
AM Peak Hour of Adjacent Street 0.51 20% 80% 48 191 239

PM Peak Hour of Adjacent Street | 062 | 65% | 35% | 189 | 102 | 291

Port Wallace Master Plan - Infrastructure Study (Residential-Multi Unit)-Unia Estates
ITE Land Use Code 220 (Apartment) pages 334 and 335

224 Dwelling Units [ Rate Enterin: Exitin: Trips Ent | Trips Ex | Total Trips
AM Peak Hour of Adjacent Street | 051 20% 80% 23 92 115

PM Peak Hour of Adjacent Street | 062 | 6% | 3% | 91 | 49 | 140

Port Wallace Master Plan - Infrastructure Study (Residential-Multi Unit)-All Developers Total

ITE Land Use Code 220 (Apartment) pages 334 and 335

2,274 Dwelling Units [ Rate Enterin Exitini Trips Ent | Trips Ex | Total Trips
AM Peak Hour of Adjacent Street | 233 929 1162

PM Peak Hour of Adjacent Street | | | | 918 | 495 | 1413

Port Wallace Master Plan - Infrastructure Study (Commercial)-Clayton

ITE Land Use Code 820 (Shopping Center) pages 1562 and 1563

152,000 sq.ft. [ Rate Enterin Exitini Trips Ent | Trips Ex | Total Trips
|AM Peak Hour of Adjacent Street | 0.96 62% 38% 90 55 146

PM Peak Hour of Adjacent Street [ 371 | 48% | 52% | 271 | 293 | 564
Port Wallace Master Plan - Infrastructure Study (Institutional)-Clayton

ITE Land Use Code 520 (Elementary School) pages 988 and 989

37.674 sq.ft [ Rate Entering Exiting | Trips Ent | Trips Ex | Total Trips
|AM Peak Hour of Adjacent Street | 5.20 56% 44% 110 86 196

PM Peak Hour of Adjacent Street [ 121 | 45% | 55% | 21 | 25 | 46

Port Wallace Master Plan - Infrastructure Study (

ITE Land Use Code 110 (General Light Industrial es 114 and 113-Fitted Curve
184 Acres Rate Enterin Exitini Trips Ent | Trips Ex | Total Trips

|AM Peak Hour of Adjacent Street | 85% 15% 689 122 810
PM Peak Hour of Adjacent Street | 22% | 78% | 175 | 620 | 795

Port Wallace Master Plan - Infrastructure Study (Park)-Unia Estates

ITE Land Use Code 411 (Park) page 693

3 Acres [ Rate Enterin Exitini Trips Ent | Trips Ex | Total Trips
|AM Peak Hour of Adjacent Street | 1.89 50% 50% Bl Bl 6

PM Peak Hour of Adjacent Street | 189 | 50% | 50% | 3 | 3 | 6

Port Wallace Master Plan - Infrastructure Study (Combined Trips)

ITE Land Use Codes (as shown above)

[ Rate Entering Exiting | Trips Ent | Trips Ex | Total Trips
AM Peak Hour of Adjacent Street | 1376 1977 3353

PM Peak Hour of Adjacent Street | | | | 2247 1934 4182

3353
Check 2182




Option 1

Trip ion Category Trip Rates Entering Trip Reductions in AM Peak Hour Exiting Trip Reductions in AM Peak Hour Entering Trips in AM Peak Hour after Reduction Exiting Trips in AM Peak Hour after Reduction Total Trips in AM Peak Hour after Reduction
Internal Trips 10% 138 198 1003 1442
Walking/cycling mode share 3% 46 66 Waverley-EW-53% | Waverley-NS-7% |  Main St-40% | Forest Hills-0% | Waverley-EW-53% | Waverley-NS-7% |  Main St-40% | Forest Hills-0%
Transit mode share 7% 92 132 532 | 71 | 402 | 0 765 | 101 | 577 | 0 148
Retired residents 2% 28 40
Working from home 5% 69 99
Total 27% 373 535
Trip ion Category Trip Rates Entering Trip Reductions in PM Peak Hour Exiting Trip Reductions in PM Peak Hour Entering Trips in PM Peak Hour after Reduction Exiting Trips in PM Peak Hour after Reduction Total Trips in PM Peak Hour after Reduction
Internal Trips 10% 225 194 1639 1410
Walking/cycling mode share 3% 75 65 Waverley-EW-53% | Waverley-NS-7% |  Main St-40% | Forest Hills-0% | Waverley-EW-53% | Waverley-NS-7% |  Main St-40% | Forest Hills-0%
Transit mode share % 150 129 869 | 115 | 656 | 0 748 99 | 565 | 0 2052
Retired residents 2% 45 39
Working from home 5% 113 97
Total 27% 608 524
Option 1A
i Trip ion Category Trip Rates Entering Trip Reductions in AM Peak Hour Exiting Trip Reductions in AM Peak Hour Entering Trips in AM Peak Hour after Reduction Exiting Trips in AM Peak Hour after Reduction Total Trips in AM Peak Hour after Reduction
Internal Trips 10% 138 198 1003 1442
Walking/cycling mode share 3% 46 66 Waverley-EW-50% | Waverley-NS-7% |  Main St-38% | Forest Hills-5% | Waverley-EW-50% | Waverley-NS-7% |  Main St-38% | Forest Hills-5%
Transit mode share 7% 92 132 502 | 71 | 382 | 51 722 | 101 | 549 | 73 a5t
Retired residents 2% 28 40
Working from home 5% 69 99
Total 27% 373 535
Trip ion Category Trip Rates Entering Trip Reductions in PM Peak Hour Exiting Trip Reductions in PM Peak Hour Entering Trips in PM Peak Hour after Reduction Exiting Trips in PM Peak Hour after Reduction Total Trips in PM Peak Hour after Reduction
Internal Trips 10% 225 194 1639 1410
Walking/cycling mode share 3% 75 65 Waverley-EW-50% | Waverley-NS-7% |  Main St-38% | Forest Hills-5% | Waverley-EW-50% | Waverley-NS-7% |  Main St-38% | Forest Hills-5%
Transit mode share 7% 150 129 820 | 115 | 623 | 82 706 99 | 536 | 71 082
Retired residents 2% 45 39
Working from home 5% 113 97
Total 27% 608 524
Option 2
ici Trip ion Category Trip Rates Entering Trip Reductions in AM Peak Hour Exiting Trip Reductions in AM Peak Hour Entering Trips in AM Peak Hour after Reduction Exiting Trips in AM Peak Hour after Reduction Total Trips in AM Peak Hour after Reduction
Internal Trips 10% 138 198 1003 1442
Walking/cycling mode share 3% 46 66 Waverley-EW-43% Waverley-NS-7% | Main St-35% ‘ Forest Hills-15% | Waverley-EW-43% | Waverley-NS-7% | Main St-35% Forest Hills-15%
Transit mode share 7% 92 132 432 | 71 | 351 | 151 621 | 101 | 505 | 217 2440
Retired residents 2% 28 40
Working from home 5% 69 99
Total 27% 373 535
Trip ion Category Trip Rates Entering Trip Reductions in PM Peak Hour Exiting Trip Reductions in PM Peak Hour Entering Trips in PM Peak Hour after Reduction Exiting Trips in PM Peak Hour after Reduction Total Trips in PM Peak Hour after Reduction
Internal Trips 10% 225 194 1639 1410
Walking/cycling mode share 3% 75 65 Waverley-EW-43% | Waverley-NS-7% |  Main St-35% | Forest Hills-15% | Waverley-EW-43% | Waverley-NS-7% |  Main St-35% | Forest Hills-15%
Transit mode share 7% 150 129 705 | 115 | 574 | 246 607 99 | 494 | 212 3052
Retired residents 2% 45 39
Working from home 5% 113 97
Total 27% 608 524




Port Wallace Master Plan - Infrastructure Study - 171013.00
2047- Scene 3

Port Wallace Master Plan - Infrastructure Study (Residential-Single Unit)-Clayton

ITE Land Use Code 210 (Single-family Detached Housing) pages 297 and 298

987 Dwelling Units Rate Entering Exiting | Trips Ent | Trips Ex | Total Trips
|AM Peak Hour of Adjacent Street 0.75 25% 75% 186 556
PM Peak Hour of Adjacent Street 1.00 63% 37% 622 366 988
Port Wallace Master Plan - Infrastructure Study (Residential-Single Unit)-Unia Estates
ITE Land Use Code 210 (Single-family Detached Housing) pages 297 and 298
64 Dwelling Units Rate Entering Exiting Trips Ent [ Trips Ex | Total Trips
|AM Peak Hour of Adjacent Street 0.75 25% 75% 12 36 48
PM Peak Hour of Adjacent Street 1.00 63% 37% 41 24 65
Port Wallace Master Plan - Infrastructure Study (Residential-Single Unit)-Whebbys
ITE Land Use Code 210 (Single-family Detached Housing) pages 297 and 298
175 Dwelling Units Rate Entering Exiting | Trips Ent | Trips Ex | Total Trips
|AM Peak Hour of Adjacent Street 0.75 25% 75% &5 99
PM Peak Hour of Adjacent Street 1.00 63% 37% 111 65 176
Port Wallace Master Plan - Infrastructure Study (Residential-Single Unit)-All Developers Total
ITE Land Use Code 210 (Single-family Detached Housing) pages 297 and 298
1,226 Dwelling Units Rate Entering Exiting | Trips Ent | Trips Ex | Total Trips
|AM Peak Hour of Adjacent Street 231 691
PM Peak Hour of Adjacent Street 774 455 1229
Port Wallace Master Plan - Infrastructure Study (Residential-Town House)-Clayton
ITE Land Use Code 230 (Residential Condominium/Townhouse) pages 395 and 396
176 Dwelling Units Rate Entering Exiting Trips Ent [ Trips Ex | Total Trips
|AM Peak Hour of Adjacent Street 0.44 17% 83% 14 65 79
PM Peak Hour of Adjacent Street 0.52 67% 33% 62 31 93
Port Wallace Master Plan - Infrastructure Study (Residential-Town House)-Conrad
ITE Land Use Code 230 (Residential Condominium/Townhouse) pages 395 and 396
28 Dwelling Units Rate Entering Exiting | Trips Ent | Trips Ex | Total Trips
|AM Peak Hour of Adjacent Street 0.44 17% 83% 3 11 14
PM Peak Hour of Adjacent Street 0.52 67% 33% 10 5 15
Port Wallace Master Plan - Infrastructure Study (Residential-Town House)-Unia Estates
ITE Land Use Code 230 (Residential Condominium/Townhouse) pages 395 and 396
40 Dwelling Units Rate Entering Exiting Trips Ent [ Trips Ex | Total Trips
|AM Peak Hour of Adjacent Street 0.44 17% 83% 3 15 18
PM Peak Hour of Adjacent Street 0.52 67% 33% 14 7 21
Port Wallace Master Plan - Infrastructure Study (Residential-Town House)-All Developers Total
ITE Land Use Code 230 (Residential Condominium/Townhouse) pages 395 and 396
244 Dwelling Units Rate Entering Exiting Trips Ent [ Trips Ex | Total Trips
|AM Peak Hour of Adjacent Street 20 91
PM Peak Hour of Adjacent Street 86 43 129
Port Wallace Master Plan - Infrastructure Study (Residential-Multi Unit)-Clayton
ITE Land Use Code 220 (Apartment) pages 334 and 335
1,582 Dwelling Units Rate Entering Exiting | Trips Ent | Trips Ex | Total Trips
AM Peak Hour of Adjacent Street 0.51 20% 80% 162 646 808
PM Peak Hour of Adjacent Street 0.62 65% 35% 638 344 982
[Port Wallace Master Plan - infrastructure Study (Residential-Multi Unit)-Conrad
ITE Land Use Code 220 (Apartment) pages 334 and 335
468 Dwelling Units Rate Entering Exiting | Trips Ent | Trips Ex | Total Trips
|AM Peak Hour of Adjacent Street 0.51 20% 80% 48 191
PM Peak Hour of Adjacent Street 0.62 65% 35% 189 102 291
Port Wallace Master Plan - Infrastructure Study (Residential-Multi Unit)-Unia Estates
ITE Land Use Code 220 (Apartment) pages 334 and 335
224 Dwelling Units Rate Entering Exiting | Trips Ent | Trips Ex | Total Trips
AM Peak Hour of Adjacent Street 0.51 20% 80% 23 92 115
PM Peak Hour of Adjacent Street 0.62 65% 35% 91 49 140
Port Wallace Master Plan - Infrastructure Study (Residential-Multi Unit)-All Developers Total
ITE Land Use Code 220 (Apartment) pages 334 and 335
2,274 Dwelling Units Rate Entering Exiting | Trips Ent | Trips Ex | Total Trips
AM Peak Hour of Adjacent Street 233 929 1162
PM Peak Hour of Adjacent Street 918 495 1413
[Port Wallace Master Plan - infrastructure Study (Commercial)-Clayton
ITE Land Use Code 820 (Shopping Center) pages 1562 and 1563
152,000 sq.ft. Rate Entering Exiting | Trips Ent | Trips Ex | Total Trips.
|AM Peak Hour of Adjacent Street 0.96 62% 38% 90 55 146
PM Peak Hour of Adjacent Street 3.71 48% 52% 271 293 564
Port Wallace Master Plan - Infrastructure Study itutional)-Clayton
ITE Land Use Code 520 (Elementary School) pages 988 and 989
37,674 sq.ft Rate Entering Exiting | Trips Ent | Trips Ex | Total Trips
IAM Peak Hour of Adjacent Street 5.20 56% 44% 110 86
PM Peak Hour of Adjacent Street 1.21 45% 55% 21 25 46
[Port Wallace Master Plan - infrastructure Study (Industrial)
ITE Land Use Code 110 (General Light ial) pages 114 and 113-Fitted Curve
184 Acres Rate Entering Exiting [ Trips Ent | Trips Ex | Total Trips
|AM Peak Hour of Adjacent Street 85% 15% 689 122 810
PM Peak Hour of Adjacent Street 22% 78% 175 620 795
Port Wallace Master Plan - Infrastructure Study (Park)-Unia Estates
ITE Land Use Code 411 (Park) page 693
3 Acres Rate Entering Exiting | Trips Ent | Trips Ex | Total Trips
AM Peak Hour of Adjacent Street 1.89 50% 50% 3 3 6
PM Peak Hour of Adjacent Street 1.89 50% 50% 3 3 6
[Port Wallace Master Plan - infrastructure Study (Combined Trips)
ITE Land Use Codes (as shown above)

Rate Entering Exiting | Trips Ent | Trips Ex | Total Trips
|AM Peak Hour of Adjacent Street 1376 1977 SRl
PM Peak Hour of Adjacent Street 2247 1934 4182

Check 3353

4182




Option 1

Anticipated Trip Reduction Category

Trip Reduction Rates

Entering Trip Reductions in AM Peak Hour

Exiting Trip Reductions in AM Peak Hour

Entering Trips in AM Peak Hour after Reduction

Exiting Trips in AM Peak Hour after Reduction

Total Trips in AM Peak Hour after Reduction

Internal Trips 10% 138 198 865 1244

Walking/cycling mode share 7% 92 132 Waverley-EW-53% | Waverley-NS-7% | Main St-40% | Forest Hills-0% Waverley-EW-53% | Waverley-NS-7% | Main St-40% | Forest Hills-0%
Transit mode share 13% 184 264 459 | 61 | 346 | 0 660 | 88 | 498 0
Retired residents 2% 28 40

Working from home 5% 69 99

Total 37% 511 733

2112

Anticipated Trip Reduction Category

Trip Reduction Rates

Entering Trip Reductions in PM Peak Hour

Exiting Trip Reductions in PM Peak Hour

Entering Trips in PM Peak Hour after Reduction

Exiting Trips in PM Peak Hour after Reduction

Total Trips in PM Peak Hour after Reduction

Internal Trips 10% 225 194 1414 1217

Walking/cycling mode share 7% 150 129 Waverley-EW-53% | Waverley-NS-7% | Main St-40% | Forest Hills-0% Waverley-EW-53% | Waverley-NS-7% | Main St-40% | Forest Hills-0%

Transit mode share 13% 300 258 750 | 99 | 566 | 0 646 | 86 | 487 0 2634
Retired residents 2% 45 39

Working from home 5% 113 97

Total 37% 833 717

Option 1A

Anticipated Trip Reduction Category

Trip Reduction Rates

Entering Trip Reductions in AM Peak Hour

Exiting Trip Reductions in AM Peak Hour

Entering Trips in AM Peak Hour after Reduction

Exiting Trips in AM Peak Hour after Reduction

Total Trips in AM Peak Hour after Reduction

Internal Trips 10% 138 198 865 1244

Walking/cycling mode share 7% 92 132 Waverley-EW-50% | Waverley-NS-7% |  Main St-38% | Forest Hills-5% | Waverley-EW-50% | Waverley-NS-7% |  Main St-38% | Forest Hills-5%
Transit mode share 13% 184 264 433 | 61 | 329 | 44 623 | 88 | 473 63
Retired residents 2% 28 40

Working from home 5% 69 99

Total 37% 511 733

2114

Anticipated Trip Reduction Category

Trip Reduction Rates

Entering Trip Reductions in PM Peak Hour

Exiting Trip Reductions in PM Peak Hour

Entering Trips in PM Peak Hour after Reduction

Exiting Trips in PM Peak Hour after Reduction

Total Trips in PM Peak Hour after Reduction

Internal Trips 10% 225 194 1414 1217

Walking/cycling mode share 7% 150 129 Waverley-EW-50% | Waverley-NS-7% |  Main St-38% | Forest Hills-5% | Waverley-EW-50% | Waverley-NS-7% |  Main St-38% | Forest Hills-5%

Transit mode share 13% 300 258 708 | 99 | 538 | 71 609 | 86 | 463 61 2635
Retired residents 2% 45 39

Working from home 5% 113 97

Total 37% 833 717

Option 2

Anticipated Trip Reduction Category

Trip Reduction Rates

Entering Trip Reductions in AM Peak Hour

Exiting Trip Reductions in AM Peak Hour

Entering Trips in AM Peak Hour after Reduction

Exiting Trips in AM Peak Hour after Reduction

Total Trips in AM Peak Hour after Reduction

2112

Internal Trips 10% 138 198 865 1244

Walking/cycling mode share 7% 92 132 Waverley-EW-43% | Waverley-NS-7% | Main St-35% | Forest Hills-15% | Waverley-EW-43% | Waverley-NS-7% | Main St-35% | Forest Hills-15%
Transit mode share 13% 184 264 372 | 61 | 303 | 130 535 | 88 | 436 187
Retired residents 2% 28 40

Working from home 5% 69 99

Total 37% 511 733

Anticipated Trip Reduction Category

Trip Reduction Rates

Entering Trip Reductions in PM Peak Hour

Exiting Trip Reductions in PM Peak Hour

Entering Trips in PM Peak Hour after Reduction

Exiting Trips in PM Peak Hour after Reduction

Total Trips in PM Peak Hour after Reduction

2636

Internal Trips 10% 225 194 1414 1217

Walking/cycling mode share 7% 150 129 Waverley-EW-43% | Waverley-NS-7% | Main St-35% | Forest Hills-15% | Waverley-EW-43% | Waverley-NS-7% | Main St-35% | Forest Hills-15%
Transit mode share 13% 300 258 609 | 99 | 495 | 213 524 | 86 | 427 183
Retired residents 2% 45 39

Working from home 5% 113 97

Total 37% 833 717




Port Wallace Master Plan - Infrastructure Study - 171013.00
2047- Scene 4

Port Wallace Master Plan - Infrastructure Study (Residential-Single Unit)-Clayton

ITE Land Use Code 210 (Single-family Detached Housing) pages 297 and 298

987 Dwelling Units Rate Entering Exiting | Trips Ent | Trips Ex | Total Trips
|AM Peak Hour of Adjacent Street 0.75 25% 75% 186 556
PM Peak Hour of Adjacent Street 1.00 63% 37% 622 366 988
Port Wallace Master Plan - Infrastructure Study (Residential-Single Unit)-Unia Estates
ITE Land Use Code 210 (Single-family Detached Housing) pages 297 and 298
64 Dwelling Units Rate Entering Exiting Trips Ent [ Trips Ex | Total Trips
|AM Peak Hour of Adjacent Street 0.75 25% 75% 12 36 48
PM Peak Hour of Adjacent Street 1.00 63% 37% 41 24 65
Port Wallace Master Plan - Infrastructure Study (Residential-Single Unit)-Whebbys
ITE Land Use Code 210 (Single-family Detached Housing) pages 297 and 298
175 Dwelling Units Rate Entering Exiting | Trips Ent | Trips Ex | Total Trips
|AM Peak Hour of Adjacent Street 0.75 25% 75% &5 99
PM Peak Hour of Adjacent Street 1.00 63% 37% 111 65 176
Port Wallace Master Plan - Infrastructure Study (Residential-Single Unit)-All Developers Total
ITE Land Use Code 210 (Single-family Detached Housing) pages 297 and 298
1,226 Dwelling Units Rate Entering Exiting | Trips Ent | Trips Ex | Total Trips
|AM Peak Hour of Adjacent Street 231 691
PM Peak Hour of Adjacent Street 774 455 1229
Port Wallace Master Plan - Infrastructure Study (Residential-Town House)-Clayton
ITE Land Use Code 230 (Residential Condominium/Townhouse) pages 395 and 396
176 Dwelling Units Rate Entering Exiting Trips Ent [ Trips Ex | Total Trips
|AM Peak Hour of Adjacent Street 0.44 17% 83% 14 65 79
PM Peak Hour of Adjacent Street 0.52 67% 33% 62 31 93
Port Wallace Master Plan - Infrastructure Study (Residential-Town House)-Conrad
ITE Land Use Code 230 (Residential Condominium/Townhouse) pages 395 and 396
28 Dwelling Units Rate Entering Exiting | Trips Ent | Trips Ex | Total Trips
|AM Peak Hour of Adjacent Street 0.44 17% 83% 3 11 14
PM Peak Hour of Adjacent Street 0.52 67% 33% 10 5 15
Port Wallace Master Plan - Infrastructure Study (Residential-Town House)-Unia Estates
ITE Land Use Code 230 (Residential Condominium/Townhouse) pages 395 and 396
40 Dwelling Units Rate Entering Exiting Trips Ent [ Trips Ex | Total Trips
|AM Peak Hour of Adjacent Street 0.44 17% 83% 3 15 18
PM Peak Hour of Adjacent Street 0.52 67% 33% 14 7 21
Port Wallace Master Plan - Infrastructure Study (Residential-Town House)-All Developers Total
ITE Land Use Code 230 (Residential Condominium/Townhouse) pages 395 and 396
244 Dwelling Units Rate Entering Exiting Trips Ent [ Trips Ex | Total Trips
|AM Peak Hour of Adjacent Street 20 91
PM Peak Hour of Adjacent Street 86 43 129
Port Wallace Master Plan - Infrastructure Study (Residential-Multi Unit)-Clayton
ITE Land Use Code 220 (Apartment) pages 334 and 335
1,582 Dwelling Units Rate Entering Exiting | Trips Ent | Trips Ex | Total Trips
AM Peak Hour of Adjacent Street 0.51 20% 80% 162 646 808
PM Peak Hour of Adjacent Street 0.62 65% 35% 638 344 982
[Port Wallace Master Plan - infrastructure Study (Residential-Multi Unit)-Conrad
ITE Land Use Code 220 (Apartment) pages 334 and 335
468 Dwelling Units Rate Entering Exiting | Trips Ent | Trips Ex | Total Trips
|AM Peak Hour of Adjacent Street 0.51 20% 80% 48 191
PM Peak Hour of Adjacent Street 0.62 65% 35% 189 102 291
Port Wallace Master Plan - Infrastructure Study (Residential-Multi Unit)-Unia Estates
ITE Land Use Code 220 (Apartment) pages 334 and 335
224 Dwelling Units Rate Entering Exiting | Trips Ent | Trips Ex | Total Trips
AM Peak Hour of Adjacent Street 0.51 20% 80% 23 92 115
PM Peak Hour of Adjacent Street 0.62 65% 35% 91 49 140
Port Wallace Master Plan - Infrastructure Study (Residential-Multi Unit)-All Developers Total
ITE Land Use Code 220 (Apartment) pages 334 and 335
2,274 Dwelling Units Rate Entering Exiting | Trips Ent | Trips Ex | Total Trips
AM Peak Hour of Adjacent Street 233 929 1162
PM Peak Hour of Adjacent Street 918 495 1413
[Port Wallace Master Plan - infrastructure Study (Commercial)-Clayton
ITE Land Use Code 820 (Shopping Center) pages 1562 and 1563
152,000 sq.ft. Rate Entering Exiting | Trips Ent | Trips Ex | Total Trips.
|AM Peak Hour of Adjacent Street 0.96 62% 38% 90 55 146
PM Peak Hour of Adjacent Street 3.71 48% 52% 271 293 564
Port Wallace Master Plan - Infrastructure Study itutional)-Clayton
ITE Land Use Code 520 (Elementary School) pages 988 and 989
37,674 sq.ft Rate Entering Exiting | Trips Ent | Trips Ex | Total Trips
IAM Peak Hour of Adjacent Street 5.20 56% 44% 110 86
PM Peak Hour of Adjacent Street 1.21 45% 55% 21 25 46
[Port Wallace Master Plan - infrastructure Study (Industrial)
ITE Land Use Code 110 (General Light ial) pages 114 and 113-Fitted Curve
184 Acres Rate Entering Exiting [ Trips Ent | Trips Ex | Total Trips
|AM Peak Hour of Adjacent Street 85% 15% 689 122 810
PM Peak Hour of Adjacent Street 22% 78% 175 620 795
Port Wallace Master Plan - Infrastructure Study (Park)-Unia Estates
ITE Land Use Code 411 (Park) page 693
3 Acres Rate Entering Exiting | Trips Ent | Trips Ex | Total Trips
AM Peak Hour of Adjacent Street 1.89 50% 50% 3 3 6
PM Peak Hour of Adjacent Street 1.89 50% 50% 3 3 6
[Port Wallace Master Plan - infrastructure Study (Combined Trips)
ITE Land Use Codes (as shown above)

Rate Entering Exiting | Trips Ent | Trips Ex | Total Trips
|AM Peak Hour of Adjacent Street 1376 1977 SRl
PM Peak Hour of Adjacent Street 2247 1934 4182

Check 3353

4182




Option 3A

Anticipated Trip Reduction Category

Trip Reduction Rates

Entering Trip Reductions in AM Peak Hour

Exiting Trip Reductions in AM Peak Hour

Entering Trips in AM Peak Hour after Reduction

Exiting Trips in AM Peak Hour after Reduction

Total Trips in AM Peak Hour after Reduction

Internal Trips 10% 138 198 1003 1442

Walking/cycling mode share 3% 46 66 Waverley-EW-50% | Waverley-NS-10% | Main St-40% | Forest Hills-0% Waverley-EW-50% | \/\/averley-NS-lO%l Main St-40% | Forest Hills-0%

Transit mode share % 92 132 502 | 101 | 402 | 0 722 | 145 | 577 0 sa10
Retired residents 2% 28 40

Working from home 5% 69 99

Total 27% 373 535

Anticipated Trip Reduction Category

Trip Reduction Rates

Entering Trip Reductions in PM Peak Hour

Exiting Trip Reductions in PM Peak Hour

Entering Trips in PM Peak Hour after Reduction

Exiting Trips in PM Peak Hour after Reduction

Total Trips in PM Peak Hour after Reduction

Internal Trips 10% 225 194 1639 1410

Walking/cycling mode share 3% 75 65 Waverley-EW-50% | Waverley-NS-10% | Main St-40% | Forest Hills-0% Waverley-EW-50% | \/\/averley-NS-lO%l Main St-40% | Forest Hills-0%

Transit mode share % 150 129 820 | 164 | 656 | 0 706 | 142 | 565 0 3053
Retired residents 2% 45 39

Working from home 5% 113 97

Total 27% 608 524




Port Wallace Master Plan - Infrastructure Study - 171013.00
2047-Scene 5

Port Wallace Master Plan - Infrastructure Study (Residential-Single Unit)-Clayton

ITE Land Use Code 210 (Single-family Detached Housing) pages 297 and 298

987 Dwelling Units Rate Entering Exiting | Trips Ent | Trips Ex | Total Trips
|AM Peak Hour of Adjacent Street 0.75 25% 75% 186 556
PM Peak Hour of Adjacent Street 1.00 63% 37% 622 366 988
Port Wallace Master Plan - Infrastructure Study (Residential-Single Unit)-Unia Estates
ITE Land Use Code 210 (Single-family Detached Housing) pages 297 and 298
64 Dwelling Units Rate Entering Exiting Trips Ent [ Trips Ex | Total Trips
|AM Peak Hour of Adjacent Street 0.75 25% 75% 12 36 48
PM Peak Hour of Adjacent Street 1.00 63% 37% 41 24 65
Port Wallace Master Plan - Infrastructure Study (Residential-Single Unit)-Whebbys
ITE Land Use Code 210 (Single-family Detached Housing) pages 297 and 298
175 Dwelling Units Rate Entering Exiting | Trips Ent | Trips Ex | Total Trips
|AM Peak Hour of Adjacent Street 0.75 25% 75% &5 99
PM Peak Hour of Adjacent Street 1.00 63% 37% 111 65 176
Port Wallace Master Plan - Infrastructure Study (Residential-Single Unit)-All Developers Total
ITE Land Use Code 210 (Single-family Detached Housing) pages 297 and 298
1,226 Dwelling Units Rate Entering Exiting | Trips Ent | Trips Ex | Total Trips
|AM Peak Hour of Adjacent Street 231 691
PM Peak Hour of Adjacent Street 774 455 1229
Port Wallace Master Plan - Infrastructure Study (Residential-Town House)-Clayton
ITE Land Use Code 230 (Residential Condominium/Townhouse) pages 395 and 396
176 Dwelling Units Rate Entering Exiting Trips Ent [ Trips Ex | Total Trips
|AM Peak Hour of Adjacent Street 0.44 17% 83% 14 65 79
PM Peak Hour of Adjacent Street 0.52 67% 33% 62 31 93
Port Wallace Master Plan - Infrastructure Study (Residential-Town House)-Conrad
ITE Land Use Code 230 (Residential Condominium/Townhouse) pages 395 and 396
28 Dwelling Units Rate Entering Exiting | Trips Ent | Trips Ex | Total Trips
|AM Peak Hour of Adjacent Street 0.44 17% 83% 3 11 14
PM Peak Hour of Adjacent Street 0.52 67% 33% 10 5 15
Port Wallace Master Plan - Infrastructure Study (Residential-Town House)-Unia Estates
ITE Land Use Code 230 (Residential Condominium/Townhouse) pages 395 and 396
40 Dwelling Units Rate Entering Exiting Trips Ent [ Trips Ex | Total Trips
|AM Peak Hour of Adjacent Street 0.44 17% 83% 3 15 18
PM Peak Hour of Adjacent Street 0.52 67% 33% 14 7 21
Port Wallace Master Plan - Infrastructure Study (Residential-Town House)-All Developers Total
ITE Land Use Code 230 (Residential Condominium/Townhouse) pages 395 and 396
244 Dwelling Units Rate Entering Exiting Trips Ent [ Trips Ex | Total Trips
|AM Peak Hour of Adjacent Street 20 91
PM Peak Hour of Adjacent Street 86 43 129
Port Wallace Master Plan - Infrastructure Study (Residential-Multi Unit)-Clayton
ITE Land Use Code 220 (Apartment) pages 334 and 335
1,582 Dwelling Units Rate Entering Exiting | Trips Ent | Trips Ex | Total Trips
AM Peak Hour of Adjacent Street 0.51 20% 80% 162 646 808
PM Peak Hour of Adjacent Street 0.62 65% 35% 638 344 982
[Port Wallace Master Plan - infrastructure Study (Residential-Multi Unit)-Conrad
ITE Land Use Code 220 (Apartment) pages 334 and 335
468 Dwelling Units Rate Entering Exiting | Trips Ent | Trips Ex | Total Trips
|AM Peak Hour of Adjacent Street 0.51 20% 80% 48 191
PM Peak Hour of Adjacent Street 0.62 65% 35% 189 102 291
Port Wallace Master Plan - Infrastructure Study (Residential-Multi Unit)-Unia Estates
ITE Land Use Code 220 (Apartment) pages 334 and 335
224 Dwelling Units Rate Entering Exiting | Trips Ent | Trips Ex | Total Trips
AM Peak Hour of Adjacent Street 0.51 20% 80% 23 92 115
PM Peak Hour of Adjacent Street 0.62 65% 35% 91 49 140
Port Wallace Master Plan - Infrastructure Study (Residential-Multi Unit)-All Developers Total
ITE Land Use Code 220 (Apartment) pages 334 and 335
2,274 Dwelling Units Rate Entering Exiting | Trips Ent | Trips Ex | Total Trips
AM Peak Hour of Adjacent Street 233 929 1162
PM Peak Hour of Adjacent Street 918 495 1413
[Port Wallace Master Plan - infrastructure Study (Commercial)-Clayton
ITE Land Use Code 820 (Shopping Center) pages 1562 and 1563
152,000 sq.ft. Rate Entering Exiting | Trips Ent | Trips Ex | Total Trips.
|AM Peak Hour of Adjacent Street 0.96 62% 38% 90 55 146
PM Peak Hour of Adjacent Street 3.71 48% 52% 271 293 564
Port Wallace Master Plan - Infrastructure Study itutional)-Clayton
ITE Land Use Code 520 (Elementary School) pages 988 and 989
37,674 sq.ft Rate Entering Exiting | Trips Ent | Trips Ex | Total Trips
IAM Peak Hour of Adjacent Street 5.20 56% 44% 110 86
PM Peak Hour of Adjacent Street 1.21 45% 55% 21 25 46
[Port Wallace Master Plan - infrastructure Study (Industrial)
ITE Land Use Code 110 (General Light ial) pages 114 and 113-Fitted Curve
184 Acres Rate Entering Exiting [ Trips Ent | Trips Ex | Total Trips
|AM Peak Hour of Adjacent Street 85% 15% 689 122 810
PM Peak Hour of Adjacent Street 22% 78% 175 620 795
Port Wallace Master Plan - Infrastructure Study (Park)-Unia Estates
ITE Land Use Code 411 (Park) page 693
3 Acres Rate Entering Exiting | Trips Ent | Trips Ex | Total Trips
AM Peak Hour of Adjacent Street 1.89 50% 50% 3 3 6
PM Peak Hour of Adjacent Street 1.89 50% 50% 3 3 6
[Port Wallace Master Plan - infrastructure Study (Combined Trips)
ITE Land Use Codes (as shown above)

Rate Entering Exiting | Trips Ent | Trips Ex | Total Trips
|AM Peak Hour of Adjacent Street 1376 1977 SRl
PM Peak Hour of Adjacent Street 2247 1934 4182

Check 3353

4182




Option 3B

Anticipated Trip Reduction Category

Trip Reduction Rates

Entering Trip Reductions in AM Peak Hour

Exiting Trip Reductions in AM Peak Hour

Entering Trips in AM Peak Hour after Reduction

Exiting Trips in AM Peak Hour after Reduction

Total Trips in AM Peak Hour after Reduction

Internal Trips 10% 138 198 1003 1442

Walking/cycling mode share 3% 46 66 Waverley-EW-35% | Waverley-NS-10% | Main St-35% | Forest Hills-20% | Waverley-EW-35% | \/\/averley-NS-lO%l Main St-35% | Forest Hills-20%

Transit mode share % 92 132 351 | 101 | 351 | 201 505 | 145 | 505, | 289 sasg
Retired residents 2% 28 40

Working from home 5% 69 99

Total 27% 373 535

Anticipated Trip Reduction Category

Trip Reduction Rates

Entering Trip Reductions in PM Peak Hour

Exiting Trip Reductions in PM Peak Hour

Entering Trips in PM Peak Hour after Reduction

Exiting Trips in PM Peak Hour after Reduction

Total Trips in PM Peak Hour after Reduction

Internal Trips 10% 225 194 1639 1410

Walking/cycling mode share 3% 75 65 Waverley-EW-35% | Waverley-NS-10% | Main St-35% | Forest Hills-20% | Waverley-EW-35% | \/\/averley-NS-lO%l Main St-35% | Forest Hills-20%

Transit mode share % 150 129 574 | 164 | 574 | 328 494 | 142 | 494 | 283 3053
Retired residents 2% 45 39

Working from home 5% 113 97

Total 27% 608 524




APPENDIX C — Level of Service (LoS) Analysis
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APPENDIX D - Synchro and Arcady Model
Outputs



Port Wallace Master Plan-Infrastructure Study

CBCL Limited 171013.00
2-Aug-17

Table 1 - Synchro Analysis Results: 2017 Baseline Volumes & Existing Street Network

Table 12 - Synchro Analysis Results: 2031 Volumes & Existing Street Network, 1% Growth, No Developement

Intersection / AM Peak Hour PM Peak Hour Intersection AM Peak Hour PM Peak Hour
[Synchro M(I)_\?:rﬁ —_— 95th % viC Average o 95th% | VIC | Average 1 [Synchro Lane / Movement 95th % T Average o 95th % T Average o
Node No.] Q'(m) | Ratio® | Delay*(s) Q'(m) | Ratio® | Delay’(s) Node No.] Q" (m) Delay® (s) Q" (m) Delay® (s)
Montague Rd & Ramp |CE.LetUThu 9.1 0.30 9.7 A 1.4 0.07 7.6 A Montague Rd & Ramp |E2. eI 11.9 0.37 10.5 B 1.4 0.08 7.7 A
Terminal (North) WH Thru/nght. A A Terminal (North) ) Thru/nght. A A
[5] (Unsignalized) |NELefUThruRight | 5.6 0.21 22.6 C 42 0.16 15.1 C 5] (Unsignalized) |NBLefUThru/Right 9.1 0.32 32.1 D 5.6 0.21 17.4 C
Overall 4.7 A 2.7 A Overall 55 A 2.9 A
EB Thru/Right EB Thru/Right
Moﬁéfi?:a'fzjsi‘ﬁs;"p WB Left/Thru 07 | 002 | 82 A 00 | oo1 76 A Magé?ri?:;?siuﬁ)mp WB Left/Thru 0.7 0.02 8.4 A 0.0 0.01 A
L SB LefuThruRight | 4.2 | 016 | 12.1 B 707 | 085 | 290 D o SB Left/Thru/Right 56 0.20 13.1 B |WNdgerN 1.02 F
[6] (Unsignalized) [6] (Unsignalized)
Overall 2.2 A 20.0 C Overall 2.4 A E
EB LeftThru/Right | 2.8 0.13 18.1 C 0.7 0.04 11.6 B EB Left/Thru/Right 4.2 0.17 215 C 0.7 0.05 B
Montague/Charles | WE LefUThru 9.8 0.33 23.8 C 175 | 0.48 20.7 C Montague/Charles | WB LefUThru 16.1 0.47 34.2 D 28.0 0.62 D
Keating & Waverley |WERG 1.4 0.05 9.3 A 7.0 0.25 11.1 B Keating & Waverley |WVERigt 1.4 0.06 9.4 A 9.1 0.31 B
NB Left/Thru/Right | 0.0 0.00 7.6 A 0.0 0.01 7.4 A NB Left/Thru/Right 0.0 0.00 7.6 A 0.0 0.01 A
- SB Left 35 0.14 8.2 A 1.4 0.06 8.0 A - SB Left 4.2 0.16 8.4 A 1.4 0.07 A
(12 (Unsignalized) oo Right A A (12 (Unsignalized)  roe— might A A
Overall 6.1 A 8.2 A Overall 7.6 A 10.2 B Level of Service Table - HCM 2010
WB Left/Right 9.8 0.33 14.2 B 9.1 0.31 175 C WB Left/Right 14.0 0.42 16.7 C 14.7 0.43 22.6 C
Breeze & Waverley |NB Thru/Right A A Breeze & Waverley |NB Thru/Right A A Level of Average Delay per Vehicle (sec)
[18]  (Unsignalized) |SB Left/Thru 14 0.06 7.7 A 2.8 0.12 8.7 A [18]  (Unsignalized) |SB Left/Thru 14 0.07 7.8 A 3.5 0.14 9.0 A Service Signalized Unisignalized
Overall 438 A 3.8 A Overall 55 A 4.6 A A <10 <10
WB Left 868 | 068 | 21.0 C 500 | 060 | 380 D WB Left [Ess o.73 256 C 57.2 0.72 484 D B >10 and <20 >10 and <15
Montebello & WB Right 5.7 0.07 49 A 8.1 0.13 10.8 B Montebello & WB Right 6.7 0.07 5.3 A 8.9 0.15 10.1 B C >20 and <35 >15 and <25
Waverley NB Thru/Right 479 | 052 | 145 B |N28420 089 | 221 c Waverley NB Thru/Right 56.5 0.58 17.0 B 0.96 323 [ D >35 and <55 >25 and <35
SB Left 85 0.12 13.4 B 9.1 0.29 12.9 B SB Left 9.3 0.16 14.3 B 22.8 0.53 37.2 D E >55 and <80 >35 and <50
[24] (Signalized) |SB Thru 915 | 078 24.9 C 383 | 0.30 6.8 A [24] (Signalized)  [SB Thru |Eesa o.87 33.0 C 1438 0.33 7.0 A F >80 >50
Overall 20.2 C 20.0 B Overall 25.3 C 28.1 C
EB Left 496 | 0.69 426 D 11.8 | 0.11 19.3 B EB Left 72.1 0.83 64.6 E 13.4 0.14 19.7 B
EB Thru 513 | 025 | 297 Cc |W2%eEN 102 | 743 E EB Thru 595 0.30 32.1 [ 1.20
EB Right 0.0 0.11 0.7 A 0.0 0.25 0.4 A EB Right 0.0 0.13 0.2 A 0.0 0.29 0.5 A
WB Left 191 | 013 20.4 C 542 | 0.76 485 D WB Left 21.4 0.17 21.1 C 72.7 0.83 57.0 E Legend
WB Thru 079 | 446 D 693 | 038 | 300 c WB Thru H 0.94 57.0 E 80.6 0.44 311 [
Main & Forest Hills |WB Right 0.0 0.37 0.7 A 0.0 0.13 0.2 A Main & Forest Hills |WB Right 0.0 0.42 0.8 A 0.0 0.15 0.2 A [ Queue Length > 100m
(56] (Signalized) |NELEft 718 | 0.48 D E (56] (Signalized) |NELeft 82.7 0.55 D E
NB Thru 1.07 F F NB Thru H 1.23 F : F VIC > 0.85
NB Right 0.0 0.06 A A NB Right 0.0 0.07 A
SB Left 236 | 028 E E SB Left 26.3 0.30 E ! F LOS E
SB Thru 629 | 071 E F SB Thru 71.7 0.77 F F
SB Right 0.0 0.04 . A . A SB Right 0.0 0.05 A [ ] LOS F
Overall 43.2 D 58.5 E Overall E F
EB Left 222 | 052 20.1 C 408 | 045 12.3 B EB Left 425 0.70 . D . B
EB Thru 536 | 028 | 195 B |M23098 075 | 257 c EB Thru 62.2 0.33 20.9 [ 0.89 34.0 [
EB Right 0.0 0.12 0.2 A 0.0 0.11 0.1 A EB Right 0.0 0.13 0.2 A 0.0 0.13 0.2 A
WB Left 324 | 033 12.1 B 12.8 | 0.35 15.2 B WB Left 37.1 0.42 14.0 B 21.7 0.45 25.6 C
WB Thru 0.73 28.1 C 703 | 0.33 20.6 C WB Thru 0.87 35.4 D 88.1 0.40 24.0 C
Main & Caledonia/  [WB Right 0.0 0.06 0.1 A 0.0 0.05 0.1 A Main & Caledonia/  |WB Right | 00 [ o007 0.1 A 0.0 0.06 0.1 A
Woodlawn NB Left 764 | 082 | 588 E 477 | 060 | 466 D Woodlawn NB Left 0.97 52.6 0.70 50.9 D
[71] (Signalized) [NB Thru 435 | 027 36.5 D 641 | 0.62 59.8 E [71]  (Signalized) |NB Thru 49.5 0.30 36.0 D 71.7 0.65 59.2 E
NB Right 0.0 0.03 0.0 A 0.0 0.06 0.1 A NB Right 0.0 0.04 0.0 A 0.0 0.06 0.1 A
SB Left 405 | 053 60.4 E 401 | 0.46 40.9 D SB Left 45.4 0.57 60.8 E 44.1 0.54 419 D
SB Thru 721 | 070 65.2 E 714 | 0.70 64.3 E SB Thru 82.8 0.75 66.2 E 79.8 0.73 63.9 E
SB Right 0.0 0.13 0.2 A 0.0 0.11 0.1 A SB Right 0.0 0.15 0.2 A 0.0 0.13 0.2 A
Overall 26.9 C 25.3 C Overall 32.7 C 29.9 C
Montebello/Avenue bu |EBLelUThruRight | 2.5 0.47 14.7 B 357 | 0.67 19.2 C Montebello/Avenue bu_|EB Lef/Thru/Right 315 0.64 22.7 C 65.1 0.85 352 E
Portage & Caledonia/ |WE_LeThruRight | 3.9 0.60 18.6 C 9.8 0.32 12.4 B Portage & Caledonia/ | WWB LefUThru/Right 51.1 0.79 33.7 D 14.0 0.42 15.2 C
it NB Left/Thru/Right | 3.5 0.57 17.6 C 21.0 | 052 15.6 C o NB Left/Thru/Right 46.9 0.76 31.0 D 34.3 0.66 22.4 C
[30] (Unsignalized) |SBLefThruRight | 2.2 0.44 14.6 B 9.8 0.32 12.3 B [(30] (Unsignalized) |SB LeUThru/Right 25.9 0.59 21.4 C 14.0 0.41 15.2 C
Overall 16.6 C 15.9 C Overall 27.9 D 25.1 D
EB Left/Thru/Right A A EB Left/Thru/Right A A
Access C/ Meadow  |WB Left/Thru/Right A A Access C/ Meadow Walk |WB Left/Thru/Right A A
Walk & Waverley NB Left/Thru/Right A A & Waverley NB Left/Thru/Right A A
[81]  (Unsignalized) |SB Left/Thru/Right A A [81]  (Unsignalized) |SB Left/Thru/Right A A
Overall A A Overall A A
EB Left/Thru/Right A A EB Left/Thru/Right A A
A°f:rf§ g x;féﬁ‘x“d WB LefUThru/Right A A Aclc:ns: gm’v";j‘;";‘)d WB Lef/Thru/Right A A
NB Left/Thru/Right A A NB Left/Thru/Right A A
. . SB Left/Thru/Right A A . . SB Left/Thru/Right A A
[84] (Unsignalized) Ovira” A A [84] (Unsignalized) 9 Overall A A
WB Left/Right A A WB Left/Right A A
Access A & Waverley |NB Thru/Right A A Access A & Waverley |NB Thru/Right A A
[87] (Unsignalized) |SB Left/Thru A A [87] (Unsignalized) |[SB Left/Thru A A
Overall A A Overall A A
EB Right A A EB Right A A
Forest Hills Ext Access |NB thru A A Forest Hills Ext Access |NB thru A A
[89] (Unsignalised) SB Thru A A [89] (Unsignalised) SB Thru A A
SB Thru/Right A A SB Thru/Right A A
Overall A A Overall A A

Notes:

[Analysis by CBCL Limited using Synchro 9.0

1. 95% Queue - 95th percentile queue [highlighted if >100m or if available storage is exceeded]

2. VIC Ratio - Volume-to-Capacity ratio [highlighted if >0.85]

3. Average Delay - average total delay per vehicle [highlighted for LOS E

4. LOS - Level of Service [highlighted for LOS E or F]

Notes:

[Analysis by CBCL Limited using Synchro 9.0
1. 95% Queue - 95th percentile queue [highlighted if >100m or if available storage is exceeded]
2. VIC Ratio - Volume-to-Capacity ratio [highlighted if >0.85]

3. Average Delay - average total delay per vehicle [highlighted for LOS E or F]

4. LOS - Level of Service [highlighted for LOS E or F]




Port Wallace Master Plan-Infrastructure Study

CBCL Limited 171013.00
2-Aug-17

Table 1 - Synchro Analysis Results: 2017 Baseline Volumes & Existing Street Network

Table 2 - Synchro Analysis Results: 2031, 1% growth, Opt 1, 50% build-out, 10% NAMC, 7% Nth

Table 3 - Synchro Analysis Results: 2031, 1% growth, Opt 1A, 50% build-out, 10% NAMC, 7% Nth

Intersection Lane/ AM Peak Hour PM Peak Hour Intersection Lane/ AM Peak Hour PM Peak Hour Intersection Lane / AM Peak Hour PM Peak Hour
Synchro 95th % viC Average o 95th % viCc Average a Synchro 95th % _,| Average a 95th % _,| Average a Synchro 95th % _,| Average o 95th % _,| Average o
IEIOBQE No.] Movement Q'(m) | Ratic® | Delay*(s) LOS' Q'(m) | Ratic® |Delay’(s) LOS' IEIOBQE No] Movement o (m) VIC Ratio Delay’ (s) LOS' o (m) VIC Ratio Delay’ (s) LOS' ’E‘oﬁe No] Movement o' (m) VIC Ratio’ Delay’(s) LOS' o' (m) VIC Ratio’ Delay’(s) LOS'
Montague Rd & Ramp | EELeR/ThIU 9.1 0.30 9.7 A 1.4 0.07 76 A Montague Rd & Ramp |E2-LeRTAIU 714 0.84 234 C 9.8 0.33 8.7 A Montague Rd & — [EB LeftThru 65.1 0.81 216 C 9.8 0.31 8.6 A
Terminal (North) WB Thru/Right A A Terminal (North) \WB Thru/Right A Ramp Terminal |WB Thru/Right
e NB Left/Thru/Right | 5.6 0.21 22.6 C 42 0.16 15.1 C e NB Lef/Thru/Right | 63.0 5.66 3 (North) NB Left/Thru/Right | 60.9 4.44 209! 28
[5] (Unsignalized) [5] (Unsignalized) n A
Overall| 4.7 A 2.7 A Overall| m: [5] (Unsignalized) Overall| 96.
EB Thru/Right EB Thru/Right Montague Rd & |EB Thru/Right
M°T"et?r?1‘i’:;?si‘u'f:)m P [WB LefThru 07 | 002 | 82 A 00 | 00l | 76 A M°T"etf‘r?1‘i’:;?si‘u?:)mp W Left/Thru__ 07 0.03 102 B Ramp Terminal  [WB Left/Thru _ 0.7 0.03 B
(6] (Unsignalized) |SBLe/Thru/Right | 4.2 0.16 12.1 B 70.7 | 0.85 29.0 D (6] (Unsignalized) |SBLefThuRight | 238 0.56 195 C (South) SB LeftThru/Right | 217 0.54 C F
Overall| 2.2 A 20.0 C Overall 4.5 A [6] (Unsignalized) Overall A F
EB LeftThru/Right 2.8 0.13 18.1 C 0.7 0.04 11.6 B EB Left/Thru/Right E EB LeftThru/Right | 9.8 0.34 E | C |
Montague/Charles |WB LeftThru 9.8 0.33 23.8 C 175 | 048 20.7 C Montague/Charles |WB LeftThru F Montague/Charles |WB LeftThru 2.26 F F
Kea‘iné’& Waveriey |[WERiGht 14 | 005 | 93 A 70 | 025 | 111 B Kea‘iné’& Waveriey [WERih B Keatiné’& Waverioy |WB Rt 2.1 0.08 ) B } B
NB Left/Thru/Right | 0.0 0.00 7.6 A 0.0 0.01 7.4 A NB Left/Thru/Right 7.6 A 0.0 NB Left/Thru/Right 0.0 0.00 7.6 A 0.0 0.01 75 A
S SB Left 35 0.14 8.2 A 1.4 0.06 8.0 A S SB Left 10.6 B 2.1 - [SBLeft 6.3 0.24 10.5 B 21 0.09 9.3 A
[LoTp G ) ISB ThruRight A A [LoTp G ) [SB Thrurignt A [12]  (Unsignalized) i e imignt A A
Overall| 51 | A 52 | A Overall izss ¢ Overall 3o -
WB Left/Right 9.8 0.33 14.2 B 9.1 0.31 175 C WB Left/Right 24.5 0.58 21.2 D 329 Breeze & Waverley [WE_LERight 29.4 0.65 332 D .
Breeze & Waverley |NB Thru/Right A A Breeze & Waverley |NB Thru/Right A A (18] NB Thru/Right A A
[18]  (Unsignalized) [SB Left/Thru 14 0.06 77 A 2.8 0.12 8.7 A [18]  (Unsignalized) [SB Lef/Thru 2.1 0.08 8.0 A 42 0.18 10.1 B (Unsignalizedy  [SBLefThru 2.1 0.08 8.0 A 42 0.17 10.0 A
Overeﬂ 4.8 A 3.8 A Overall 6.1 A 7.0 A Overall 7.4 A 6.7 A
WB Left 86.8 | 0.68 21.0 C 50.0 | 0.60 38.0 D WB Left 0.87 443 D 57.2 0.72 484 D WB Left 0.87 434 D 57.2 0.72 484 D
Montebello & WB Right 5.7 0.07 49 A 8.1 0.13 10.8 B Montebello & WB Right 8.6 0.09 7.6 A 8.9 0.15 10.1 B Montebello &  [WB Right 8.6 0.09 7.6 A 8.9 0.15 10.1 B
Waverley NB Thru/Right 479 | 052 | 145 B 089 | 221 [§ Waverley NB Thru/Right 70.0 0.56 153 B |DeepiN 114 Waverley NB Thru/Right 69.0 0.56 153 B 113
SB Left 85 0.12 134 B 9.1 0.29 12.9 B SB Left 8.7 0.13 116 B 22.8 0.53 37.2 D SB Left 8.7 0.13 11.6 B 22.8 0.53 37.2 D
[24] (Signalized) [SBThru 915 | 078 | 249 C 383 | 0.30 6.8 A [24] (Signalized) [SB Thru 0.91 343 C 67.4 0.45 8.2 A [24] (Signalized) [SB Thru F 0.91 338 C 65.9 0.44 8.1 A
Overeﬂ 20.2 C 20.0 B Overall 31.1 C 63.7 E Overall 30.6 C 61.3 E
|EB Left 496 | 0.69 426 D 118 | 0.1 19.3 B |EB Left E 0.17 20.1 C |EB Left 72.1 0.83 64.6 E 13.4 0.17 20.1 C
EB Thru 513 | 025 | 297 C 102 | 743 E EB Thru C 1.32 EB Thru 80.6 0.40 33.8 C 1.32
EB Right 0.0 0.11 0.7 A 0.0 0.25 0.4 A EB Right A 0.29 0.5 A EB Right 0.0 0.13 0.2 A 0.0 0.29 0.5 A
WB Left 191 | 013 20.4 C 542 | 0.76 485 D WB Left C 0.83 57.0 E WB Left 214 0.20 215 C 72.7 0.83 57.0 E
WB Thru 079 | 446 D 693 | 038 | 300 C WB Thru E 0.53 32.9 C WB Thru H 1.00 68.6 E 99.4 0.53 32.8 C
; ) WB Right 0.0 0.37 0.7 A 0.0 0.13 0.2 A ; ) WB Right A 0.15 0.2 A . . |WB Right 0.0 0.42 0.8 A 0.0 0.15 0.2 A
Main & Forest Hills Main & Forest Hills Main & Forest Hills
156] (Signalized) |NELEft 718 | 0.48 46.2 D 42.8 E 156] (Signalized) |NELEft D E [56] (Signalized) |NELEft 82.7 0.55 D 485 E
NB Thru 1.07 F F NB Thru F F NB Thru H 1.23 F F
NB Right 0.0 0.06 A A NB Right A NB Right 0.0 0.07 A A
SB Left 236 | 0.28 3 SB Left E SB Left 36.4 0.44 E F
SB Thru 629 | 071 E SB Thru F SB Thru 717 0.77 F F
SB Right 0.0 0.04 . A . A SB Right A SB Right 0.0 0.05 A
Overall| 432 D 585 E E F Overall E F
EB Left 222 | 052 20.1 C 408 | 045 12.3 B EB Left F F EB Left _ 113 F F
EB Thru 536 | 028 | 195 B |W2300N 0.75 | 257 [§ EB Thru c c EB Thru 62.2 0.35 X c ) X c
EB Right 0.0 0.12 0.2 A 0.0 0.11 0.1 A EB Right A A EB Right 0.0 0.13 0.2 A 0.0 0.13 0.2 A
WB Left 324 | 033 12.1 B 128 | 035 15.2 B WB Left 37.1 B 17.6 C WB Left 37.1 0.45 15.8 B 17.6 0.45 24.9 [9
WB Thru 073 | 281 C 703 | 033 | 206 C WB Thru D 90.4 C WB Thru |T2466 o0.93 44.2 D 90.4 0.52 338 C
Main & Caledonia/  |WB Right 0.0 0.06 0.1 A 0.0 0.05 0.1 A Main & Caledonia/  |WB Right 0.0 A 0.0 A Main & Caledonia/ [WB Right 0.0 0.13 0.2 A 0.0 0.14 0.2 A
Woodlawn NB Left 764 | 0.82 58.8 E 477 | 0.60 46.6 D Woodlawn NB Left 98.1 E 52.6 D Woodlawn NB Left 98.1 0.84 57.4 E 52.6 0.70 511 D
[71]  (Signalized) |NB Thru 435 | 027 36.5 D 641 | 0.62 50.8 E [71]  (Signalized) |NB Thru 495 C 717 E [71]  (Signalized) [NB Thru 495 0.27 33.7 [9 717 0.65 59.5 E
NB Right 0.0 0.03 0.0 A 0.0 0.06 0.1 A NB Right 0.0 A 0.0 A NB Right 0.0 0.04 A 0.0 0.06 0.1 A
SB Left 405 | 053 60.4 E 40.1 | 0.46 40.9 D SB Left F F SB Left 1.08 F 101.6 F
SB Thru 721 | 070 65.2 E 714 | 0.70 64.3 E SB Thru 82.8 E 79.8 E SB Thru 82.8 0.63 56.4 E 79.8 0.73 63.9 E
SB Right 0.0 0.13 0.2 A 0.0 0.11 0.1 A SB Right 0.0 A 0.0 A SB Right 0.0 0.34 0.6 A 0.0 0.25 0.4 A
- Overeﬂ 26.9 C 25.3 C L Overa_ﬁl D D 1 Overall D D
EB LeftThru/Right 2.5 0.47 14.7 B 357 | 0.67 19.2 C EB Left/Thru/Right 5.5 0.99 E 122.5 F EB LeftThru/Right 0.97 E F
“’;‘;’::Zg:'f@;z';zii? WB LefThru/Right | 3.9 | 060 | 186 c 98 | 032 | 124 B “’;‘;’::Zg:'f@;z';zii? WB LeftTh/Right | 52.6 2.04 F 190.7 F M°B’:l;eo':§’a/3:iwe WB LefThru/Right 1.96 F F
- NB Left/Thru/Right 35 0.57 17.6 C 210 | 052 15.6 C o NB Left/Thru/Right 18.2 154 F 457.9 F Caledonial Breeze |NB LefUThru/Right 1.49 F F
[30] (Unsignalized) SB Left/Thru/Right 2.2 0.44 14.6 B 9.8 0.32 12.3 B [30] (Unsignalized) SB Left/Thru/Right 4.5 0.92 | E | . | 328 | D | [30] (Unsignalized) SB Left/Thru/Right 0.90 | E | | D |
Overall| 16.6 C 15.9 C Overall| F 269.4 F Over F F
EB LeftThru/Right A A EB Left/Thru/Right 0.0 0.00 A B Access C/ Meadow |EB LefUThru/Right 0.0 0.00 A B
Access C/ Meadow |WB Left/Thru/Right A A Access C/ Meadow |WB Left/Thru/Right 7.7 0.28 11.1 B B Walk & Waverley WB Left/Thru/Right 7.0 0.26 B 5 B
Walk & Waverley  |NB Left/Thru/Right A A Walk & Waverley  |NB LefUThru/Right | _16.8 0.46 12.6 B h F 81] NB Left/Thru/Right | 16.1 0.45 B h F
[81] (Unsignalized) |SB Left/Thru/Right A A [81]  (Unsignalized) |SB Left/Thru/Right 71.4 0.85 30.3 D (Unsignalized) SB Left/Thru/Right 66.5 0.83 D 81.2 | E |
[ Overall| A A [ Overall| 223 C [ Overall C F
EB Left/Thru/Right A A EB Left/Thru/Right 0.0 0.00 10.0 A Access B EB Left/Thru/Right 0.0 0.00 A 0.0 B
ACT::: E xg\zﬁ"x"d WB LeftThru/Right A A ACT::: E xg\zﬁ"x"d WB Lef/Thru/Right | 8.4 0.29 115 B /Applewood lane & [WB LefUThruRight | 7.7 0.27 B 6 B
NB Left/Thru/Right A A NB Left/Thru/Right 28.7 0.61 16.2 C Waverley NB Left/Thru/Right 273 0.59 C E
(84] (Unsignalized) |SBLer/Thru/Right A A (84] (Unsignalized) [SELeThruRight | 749 0.87 33.1 D SB LeftThru/Right | 69.3 0.85 D - F
Overall| A A Over# C [84] _(Unsignalized) Over# C F
WB Left/Right A A WB Left/Right 30.1 C Access Ag | WB LeftRight 27.3 0.59 C C
Access A & Waverley [NB Thru/Right A A Access A & Waverley |NB Thru/Right 70.0 E F Waverley NB Thru/Right 64.4 0.85 D F
[87] (Unsignalized) |SB Left/Thru A A [87] (Unsignalized) |SB Left/Thru E E [87] (Unsignalized) SB Left/Thru 1.01 FE FE
Overall| A A Overall B F Overall E F
EB Right A A EB Right A A EB Right 1.4 0.07 A C
Forest Hills Ext Access |NB thru A A Forest Hills Ext Access [NB thru A A Forest Hills Ext  |NB thru A A
[89] (Unsi ised) SB Thru A A [89] (Unsignalised)  |SB Thru A A [89] (Unsi ised) |SB Thru A A
SB Thru/Right A A SB Thru/Right A A SB Thru/Right A A
Overeﬂ A A Overa_ﬁl A A Overeﬂ 0.3 A 0.4 A
Notes: Notes: Notes:
|Analysis by CBCL Limited using Synchro 9.0 |Analysis by CBCL Limited using Synchro 9.0 | Analysis by CBCL Limited using Synchro 9.0
1. 95% Queue - 95th percentile queue [highlighted if >100m or if available storage is exceeded] 3. Average Delay - average total delay per vehicle [highlighted for LOS E of  |1. 95% Queue - 95th percentile queue [highlighted if >100m or if available storage is exceeded] 3. Average Delay - average total delay per vehicle [highlighted for LOS E or F] 1. 95% Queue - 95th percentile queue [highlighted if >100m or if available storage is exceeded] 3. Average Delay - average total delay per vehicle [highlighted for LOS E or F]
A 2. viC Ratio - Volume-to-Capacity ratio [highlighted if >0.85] 4. LOS - Level of Service [highlighted for LOS E or F] 2. VIC Ratio - Volume-to-Capacity ratio [highlighted if >0.85] 4. LOS - Level of Service [highlighted for LOS E or F]
2. ViC Ratio - Volume-to-Capacity ratio [highlighted if >0.85] 4. LOS - Level of Service [highlighted for LOS E or F]
ThTersection ene) AM Peak Hour PM Peak Hour
[Arcady 95th % _,| Average 2 95th % _,| Average 2
N Movement VIC Ratio Delay’(5) Los ' m) viC Ratio® | 005 | LOS
EB LeftThru 30.6 3.9 4.2 A
M°¥;?g]‘:faT?Ng;f;mp WB Thru/Right 11 38 A
(5] (Unsignalized) NB Left/Thru/Right 0.4 21 A
L Overall 3.9 A
EB Thru/Right B
Montague Rd & Ram
Terr?'linal (South) P W8 LefuTh 5 al
6] (Unsignalized) SB Left/Thru/Right_| F
Overall] F
Notes:
|Analysis by CBCL Limited using Arcady 8
1. 95% Queue - 95th percentile queue [highlighted if >100m or if available storage is exceeded] 3. Average Delay - average total delay per vehicle [highlighted for LOS E or F]
2. viC Ratio - Volume-to-Capacity ratio [highlighted if >0.85] 4. LOS - Level of Service [highlighted for LOS E or F]

Level of Service Table - HCM 2010

Level of | Average Delay per Vehicle (sec)
Service Signalized Unisignalized
A <10 <10
B >10 and <20 >10 and <15
C >20 and <35 >15 and <25
D >35 and <55 >25 and <35
E >55 and <80 >35 and <50
F >80 >50
Legend
I Queue Length > 100m
VIC > 0.85
LOS E
I Los F
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Table 1 - Synchro Analysis Results: 2017 Baseline Volumes & Existing Street Network

Table 13 - Synchro Analysis Results: 2047 Volumes & Existing Street Network, 0.75% Growth, No Development

Intersection / AM Peak Hour PM Peak Hour Intersection AM Peak Hour PM Peak Hour
[Synchro M(I)_\?:rﬁ —_— 95th % viC Average o 95th% | VIC | Average 1 [Synchro Lane / Movement| 95th % T Average o 95th % T Average o
Node No.] Q'(m) | Ratio® | Delay*(s) Q'(m) | Ratio® | Delay’(s) Node No.] Q" (m) Delay® (s) Q" (m) Delay® (s)
Montague Rd & Ramp _|E.LeThr 9.1 0.30 9.7 A 1.4 0.07 7.6 A Montague Rd & Ramp _|E.LeThr 14.7 0.41 11.2 B 2.1 0.08 7.8 A
Terminal (North) WH Thru/nght. A A Terminal (North) WH Thru/nght. A A
5] (Unsignalized)  |NELefThruRight | 56 | o021 [ 226 [ 42 | 016 15.1 c 5] (Unsignalized) | N8 LefThru/Right 14.7 0.47 7.0 0.25 194 [
Overall 4.7 A 2.7 A Overall 6.8 A 3.2 A
EB Thru/Right EB Thru/Right
Magé?ri?:;?siuﬁ)mp WB LeftThru 07 | 002 8.2 A 00 | ool 76 A Magé?ri?:;?siuﬁ)mp WB LefuThru 07 0.03 85 A 0.0 0.0L 78 A
o SB LefuThruRight | 4.2 | 016 | 12.1 B 707 | 0.85 | 290 D o SB Left/Thru/Right 6.3 0.24 14.0 B |Eo0N 114 F
[6] (Unsignalized) [6] (Unsignalized)
Overall 2.2 A 20.0 C Overall 2.5 A F
EB Left/Thru/Right 2.8 0.13 18.1 C 0.7 0.04 11.6 B EB Left/Thru/Right 5.6 0.22 25.0 C 1.4 0.06 13.0 B
Montague/Charles | WB LefUThru 9.8 0.33 23.8 C 175 | 0.48 20.7 C Montague/Charles | WB LefUThru 23.8 0.61 49.1 E 413 0.75 416 E
Keating & Waverley  [WE RGNt 1.4 0.05 9.3 A 7.0 0.25 11.1 B Keating & Waverley  [WE RGNt 1.4 0.07 9.5 A 10.5 0.34 12.6 B
NB Left/Thru/Right | 0.0 0.00 7.6 A 0.0 0.01 7.4 A NB Left/Thru/Right 0.0 0.00 7.7 A 0.0 0.01 7.5 A
N SB Left 35 0.14 8.2 A 1.4 0.06 8.0 A N SB Left 4.9 0.18 8.5 A 1.4 0.07 8.3 A
(12 (Unsignalized) (o Right A A (12 (Unsignalized) o Right A A
Overall 6.1 A 8.2 A Overall 9.6 A 13.3 B Level of Service Table - HCM 2010
WB Left/Right 9.8 0.33 14.2 B 9.1 0.31 175 C WB Left/Right 18.2 0.49 19.2 C 19.6 0.52 283 D
Breeze & Waverley NB Thru/Right A A Breeze & Waverley NB Thru/Right A A Level of Average Delay per Vehicle (sec)
[18]  (Unsignalized) |SB Left/Thru 14 0.06 7.7 A 2.8 0.12 8.7 A [18]  (Unsignalized) |SB Left/Thru 2.1 0.08 7.8 A 4.2 0.16 9.3 A Service Signalized Unisignalized
Overall 438 A 3.8 A Overall 6.2 A 5.4 A A <10 <10
WB Left 868 | 068 | 21.0 C 500 | 060 | 380 D WB Left [Z65 | o83 338 C 62.0 0.75 50.0 D B >10 and <20 >10 and <15
Montebello & WB Right 5.7 0.07 4.9 A 8.1 0.13 10.8 B Montebello & WB Right 8.2 0.09 6.5 A 9.2 0.16 9.8 A C >20 and <35 >15 and <25
Waverley NB Thru/Right 479 | 052 145 B 0.89 221 C Waverley NB Thru/Right 62.0 0.59 16.7 B 1.05 58.0 E D >35 and <55 >25 and <35
SB Left 8.5 0.12 13.4 B 9.1 0.29 12.9 B SB Left 10.1 0.17 14.0 B 25.5 0.58 433 D E >55 and <80 >35 and <50
[24] (Signalized) SB Thru 915 | 078 24.9 C 383 | 0.30 6.8 A [24] (Signalized) SB Thru |22 o.ss 332 C 49.9 0.36 75 A F >80 >50
Overall 20.2 C 20.0 B Overall 28.0 C 44.4 D
EB Left 496 | 0.69 426 D 118 | 0.11 19.3 B EB Left 81.4 0.89 74.8 3 14.2 0.16 20.0 B
EB Thru 513 | 025 | 297 [ 102 | 743 E EB Thru 64.9 0.33 33.2 [ 1.32
EB Right 0.0 0.11 0.7 A 0.0 0.25 0.4 A EB Right 0.0 0.14 0.2 A 0.0 0.31 0.5 A
WB Left C D WB Left 22.8 0.19 216 [ 83.2 0.87 62.8 E Legend
WB Thru D c WB Thru H 1.04 79.9 E 88.7 0.48 318 [
Main & Forest Hills |WB Right A A Main & Forest Hills |WB Right 0.0 0.46 1.0 A 0.0 0.16 0.2 A I Queue Length > 100m
(56] (Signalized)  |NBLeft D E (56] (Signalized)  |NBLeft 90.7 0.60 D 0.62 E
[ F NB Thru H 1.34 [ F VIC > 0.85
NB Right ] ] A . . A NB Right 0.0 0.08 A A
SB Left 236 | 028 59.3 E 0.97 73.0 E SB Left 28.1 0.32 E [3 LOS E
SB Thru 629 | 071 795 E 112 SB Thru 82.0 0.80 F F
SB Right 0.0 0.04 0.1 A 0.0 0.07 0.1 A SB Right 0.0 0.05 A [ ] LOS F
Overall 43.2 D 58.5 E Overall E F
EB Left 222 | 052 20.1 C 408 | 0.45 12.3 B EB Left 50.0 0.74 . D . B
EB Thru 536 | 0.28 19.5 B 0.75 25.7 C EB Thru 68.2 0.36 21.8 C 1.01 55.9 E
EB Right 0.0 0.12 0.2 A 0.0 0.11 0.1 A EB Right 0.0 0.15 0.2 A 0.0 0.14 0.2 A
WB Left 324 | 033 12.1 B 128 | 035 15.2 B WB Left 40.1 0.49 155 B 23.8 0.48 28.1 [
WB Thru 832N o.73 28.1 C 703 | 0.33 20.6 C WB Thru 0.96 46.1 D 99.6 0.45 26.3 C
Main & Caledonia/  [WB Right 0.0 0.06 0.1 A 0.0 0.05 0.1 A Main & Caledonia/  [WB Right | o0 [ o008 0.1 A 0.0 0.07 0.1 A
Woodlawn NB Left 764 | 082 58.8 E 47.7 | 060 46.6 D Woodlawn NB Left 1.09 [ 58.3 0.78 57.6 E
[71] (Signalized)  [NB Thru 435 | 027 36.5 D 641 | 0.62 59.8 E [71] (Signalized)  [NB Thru 53.5 0.32 36.0 D 772 0.67 59.4 E
NB Right 0.0 0.03 0.0 A 0.0 0.06 0.1 A NB Right 0.0 0.04 0.1 A 0.0 0.07 0.1 A
SB Left 405 | 053 60.4 E 401 | 0.46 40.9 D SB Left 50.3 0.62 63.0 E 475 0.59 43.4 D
SB Thru 721 | 070 65.2 E 714 | 0.70 64.3 E SB Thru 90.2 0.79 68.7 E 86.3 0.75 64.3 E
SB Right 0.0 0.13 0.2 A 0.0 0.11 0.1 A SB Right 0.0 0.16 0.2 A 0.0 0.14 0.2 A
Overall 26.9 C 25.3 C Overall 40.1 D 40.0 D
Montebello/Avenue Dy JEBLEUTNU/Right | 25 | 047 | 147 B 357 | 067 | 192 C Montebello/Avenue Dy JEB Lt Thiu/Right 532 0.82 413 E 994 | 100 [N
Portage & Caledonia/ |VB.LeUThruRight | 3.9 0.60 18.6 [ 9.8 0.32 12.4 B Portage & Caledonia/ |VB.LefUThru/Right 88.2 1.00 [3 18.9 0.50 18.5 C
e slehurian |5 | os | uie | ¢ { a0 [ os | ise | ¢ sreee st _{ 101 |oso METMMBMAN oo | on | i | O
X . e ru/Right . . X . . . X . e ru/Right X A A . .
Bl (e Overall 16.6 c 15.9 c El) (Uil Overall F 206 E
EB Left/Thru/Right A A EB Left/Thru/Right A A
Access C/ Meadow Walk |WB Left/Thru/Right A A Access C/ Meadow Walk |WB Left/Thru/Right A A
& Waverley NB Left/Thru/Right A A & Waverley NB Left/Thru/Right A A
[81] (Unsignalized) |SB Left/Thru/Right A A [81] (Unsignalized) |SB Left/Thru/Right A A
Overall A A Overall A A
EB Left/Thru/Right A A EB Left/Thru/Right A A
Aclc:ns: gm’v";j‘;";‘)d WB LefThru/Right A A Aclc:ns: gm’v";j‘;";‘)d WB LefThru/Right A A
NB Left/Thru/Right A A NB Left/Thru/Right A A
. . SB Left/Thru/Right A A . . SB Left/Thru/Right A A
[84] (Unsignalized) Ovira” A A [84] (Unsignalized) gvera” A A
WB Left/Right A A WB Left/Right A A
Access A & Waverley |NB Thru/Right A A Access A & Waverley |NB Thru/Right A A
[87] (Unsignalized) SB Left/Thru A A [87] (Unsignalized) SB Left/Thru A A
Overall A A Overall A A
EB Right A A EB Right A A
Forest Hills Ext Access |NB thru A A Forest Hills Ext Access |NB thru A A
[89] (Unsignalised) SB Thru A A [89] (Unsignalised) SB Thru A A
SB Thru/Right A A SB Thru/Right A A
Overall A A Overall A A

Notes:

[Analysis by CBCL Limited using Synchro 9.0

1. 95% Queue - 95th percentile queue [highlighted if >100m or if available storage is exceeded]

2. VIC Ratio - Volume-to-Capacity ratio [highlighted if >0.85]

3. Average Delay - average total delay per vehicle [highlighted for LOS E or

4. LOS - Level of Service [highlighted for LOS E or F]

Notes:

[Analysis by CBCL Limited using Synchro 9.0

1. 95% Queue - 95th percentile queue [highlighted if >100m or if available storage is exceeded]

2. VIC Ratio - Volume-to-Capacity ratio [highlighted if >0.85]

3. Average Delay - average total delay per vehicle [highlighted for LOS E or F]

4. LOS - Level of Service [highlighted for LOS E or F]
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Table 1 - Synchro Analysis Results: 2017 Baseline Volumes & Existing Street Network

Table 4 - Synchro Analysis Results: 2047, 0.75% growth, Opt 1, 100% build-out, 10% NAMC, 7% Nth

Table 5 - Synchro Analysis Results: 2047, 0.75% growth, Opt 1A, 100% build-out, 10% NAMC, 7% Nth

Table 6 - Synchro Analysis Results: 2047, 0.75% growth, Opt 2, 100% build-out, 10% NAMC, 7% Nth

Access C/ Meadow

EB Left/Thru/Right

EB Left/Thru/Right

0.0

Access C/ Meadow Walk]WB Left/Thru/Right |

14.7

lan

[84]

e & Waverley

(

(WB Left/Thru/Right

NB Left/Thru/Right

SB Left/Thru/Right

lane & Waverley

WB Left/Thru/Right |

Walk & Waverley  [NB LefuThruRight & Waverley NB LeftThru/Right | 44.1
[81]  (Unsignalized) ight 81  (Unsi SB LefyThru/Right
Overall Overalll
Access B /Applewood [ Access B /applewood |EE. eI TIURIGHt | 0.0

154

NB Left/Thru/Right
SB Left/Thru/Right

77.0

84 (

Overall

Access A & Waverley

Overall
(WB Left/Right

NB ThruRight |

WB Left/Right

[ 483 | E [ 595 [ 112 [ 467 |

Access A & Waverley

NB Thru/Right

168.8

4452

& Waverley

[81]  (Unsignalized)

EB Left/Thru/Right

Access C/ Meadow Walk[WB LefflThru/nghll
NB Left/Thru/Right

SB Left/Thru/Right

Overall

Access B /Applewood
lane & Waverley

[EB LefuThru/Right
WB Left/Thru/Right |

84 (

NB Left/Thru/Right
SB Left/Thru/Right

WB Left/Right

Access A & Waverley

NB Thru/Right

144.7

Access C/ Meadow

Walk & Waverley NB Left/Thru/Right

[81]  (Unsignalized) [SB LefuThru/Right

Access B /Applewood
lane & Waverley

84 (

Access A & Waverley

B o | o | o [RRl O | o | o RARIRE I m| >

[ D | 399 ]

> > [>[>(>|>[>[>|>|>|>|>|>|>|>>|>|>|>|o|e|o|w|o|o[>|m|o|>|mo|>|0|w|>|o|w|m|>

>>>>>ﬂannnmmmmmnmmn

1. 95% Queve - 95th p

>100m or it

il
2. vic Raio - Volume-to-Capacity ratio [nighiighted it >0.85]

3. Average Delay - average total delay per veicle [nighiighted for LOS

4. L0S - Level of Service [highiighted for LOS E or F]

1. 95% Queue - 95t [

if>100m or

2. ViC Ratio - Volume-to-Capacity ratio [highiighted if 0.85]

1 3. Average Delay - average total delay per vehicie [ighiighted for LOS E or F]
LOS - Level of Service [nighiighted for LOS E or F]

1. 95% Queue - 95t [

if>100m or

2. VIC Ratio - Volume-to-Capacity rato [highiighted if 0.85]

1 3. Average Delay - average total delay per vehicle [ighiighted for LOS E or F]
LOS - Level of Service [nighiighted for LOS E or F]

1. 959 Queve - 95th p >100m or it
2. ViC Raiio - Volume-to-Capacity raio [highiighted it >0.85]

F F F F
[87] (L SB Left/Thru | [87] (L SB Left/Thru 3742 F 580.5 [87] (L SB Left/Thru 3420 F F [87] (Unsignalized) F
Overall| Overall 232.2 F 435.0 Overall 2095 F F F
|EB Right A |EB Right B D A
Forest Hills Ext Access [NB thru Forest Hills Ext Access [NB thru A Forest Hills Ext Access [NB thru A A Forest Hills Ext Access|NB thru A
[89] (L [89] (Unsi SB Thru A [89] (Unsi SB Thru A A [89] (L A
SB Thru/Right 'SB Thru/Right A 'SB Thru/Right A A h A
Overall] Overall] A Overall] 04 A 08 A Overall| A
| Notes: [Notes: [Notes: | Notes:
[ anaiysis by CBCL Limited using Synchro 9.0 Anaysis by CBCL Limited using Syncho 9.0 Anaysis by CBCL Limited using Synchio 9.0 [ anaiysis by CBCL Limited using Synchro 9.0

3. Average Delay - average total delay per veicle [nighighted for LOS E or F]
4. LOS - Level o Service [ighiighted for LOS € or F]

Intersection AM Peak Hour PM Peak Hour Intersection AM Peak Hour PM Peak Hour Intersection AM Peak Hour PM Peak Hour Intersection AM Peak Hour PM Peak Hour
[Synchro M Lene) ¢ 95th% | VIC | Average - 95th% | VIC | Average - [Synchro M Lene) ¢ Average 95th % vic Ratic? | AVET08 - [Synchro M Lene) ¢ Average - 95th % vic Ratic? | AVET08 s [Synchro M Lems) t z 2| Average 7 95th % " G| Average 7
Node NO.] lovemen! Q' (m) Ratio” | Delay® (s) LO! Q' (m) Ratio” | Delay® (s) LO! Node NO.] lovemen Delay* (s) Q' (m) C Ratic Delay* (s) LO! Node NO.] lovemen! Delay* (s) LO! Q' (m) C Ratic Delay* (s) LO! Node NO.] lovemen VIC Ratic Delay® (5) Los’ Q(m) VIC Ratic Delay® (5) Los’
EB LeftThru 91 | 030 97 A 14 | 007 76 A EB Left/Thru 055 10.5 EB Left/Thru 052 10.2 EB LeftThru 0.99 6.4 E 182 047 97 A
Rd & Ram : Rd & Ram : Rd & Ram e Rd & Ram s
Terminal (North) P [WB ThruRight A A Terminal (North) P [WB ThuRight Terminal (North) P |we Thrumigh Terminal (North) P [ W8 ThruRight A A
5] (Unsi NB Left/Thru/Right | 56 | 021 | 226 c 42 | 016 | 151 c 5] (Unsi NB LefuThru/Right | 4.97 5] (Unsi NB LefuThru/Right | 5] (Unsi NB Left/Thru/Right | 1.4 007 91 A 68.6 264
a7 A 27 A 26.3 D
Terminal (South 07 | 002 8.2 A 00 | 001 7.6 A Termina?dsf;ufra\mp 0.02 ) Terminal (South 7|L Terminal (South 07 0.04 108 : ﬁ
18] (Unsi ¢ ) 42 | 016 122.21 2 707 | 085 gg. (D: 18] (Unsi ¢ ) 1013.1 18] (Unsi ¢ ) |8 LetvThruRight | 98.0 F 18] (Unsi ¢ ) :(211 : E
EB LeftThru/Right ] 18.1 C 0.7 04|11 B F F 053 F C
Montague/Charles VWVS :?:ghm 'i 293'3 i 17765 '2 ﬁ I g harles Montague/Charles harles g‘ :
Keating & Waverley - - - - ; Keating & Waverley - - Keating & Waverley - - Keating & Waverley - - : :
NB LeftThru/Right 0 X 7 A 0.0 .0 7.4 A NB LefuThru/Right | 0.0 . A X . A NB LefuThru/Right | 0.0 . A X X . A NB LefuThru/Right | 0.0 0.00 7.7 A 0.0 0.01 75 A
n2 SB Left 5 .14 8 A 14 .0 8.0 A n2 SB Left 938 12.6 B 28 111 B n2 SB Left 9.1 123 B 28 .13 10.9 B 12 SB Left 8.4 029 116 B 238 018 105 B
SB Thru/Right A A 'SB Thru/Right A A 'SB Thru/Right A A SB Thru/Right A A
Overall 61 A 82 A Overall F Overall 603.2 F Level of Service Table - HCM 2010
[WB LefuRight 98 | 033 | 142 B 91 | 031 | 175 C WB LefuRight 56.0 F WB LefuRight 532 104 [EBEIN F
Breeze & Waverley [NBThru/Right | A A Breeze & Waverley  [NB Thru/Right A Breeze & Waverley  [NB Thru/Right A Breeze & Waverley A A Level of |_Average Delay per Vehicle (sec)
[18] i SB LeftThru |14 | ooe 77 A 28 | 012 87 A [18] i SB LefuThru | 21 A [18]  (Unsi SB LefuThru | 21 A [18] i A 56 021 10.7 B | service | Signalized [ Unisignalized|
Overall 48 A 38 A Overall B Overall B B [§ A <10 <10
WB Left 868 | 068 | 21.0 C 50.0 | 0.60 D WB Left WB Left E D B >10 and <20 >10and <15
& WB Right 5.7 07 | 49 A 8.1 .13 B & WB Right & WB Right & A A c >20 and <35 >15and <25
Waverley NB Thru/Right 47.9 52 | 145 B .89 c Waverley NB Thru/Right Waverley NB Thru/Right Waverley B D >35 and <55 >25 and <35
SB Left 85 12 | 134 B 9.1 .29 X B SB Left SB Left B E >55 and <80 >35 and <50
[24] SB Thru 915 78 | 249 c 38.3 .30 638 A [24] SB Thru [24] SB Thru [24] D F >80 >50
20.2 C 20.0 B Overall Overalll D
D 103 B EB Left EB Left 814 ; E )
c 743 E EB Thru EB Thru 9538 . D 1 F
A 04 A EB Right EB Right 0.0 A 031 A
c 485 D WB Left WB Left 228 Wi . 22.3 © 83.2 0.87 62.8 E Legend
Wi D 30.0 [ IWB Thru [WB Thru Wi H B 059 343 C
’ o [WBRight 0.0 A 02 A ’ ' B Right ’ ' B Right 0.0 ’ . |WB Right 0.0 0.49 11 A 0.0 021 03 A N Queve Length > 100m
"["535']" & Forest Hills - IRg o 718 D 563 E "["535']" Slgil Let "["535']" Slgil Leit 90.7 "["535']" & Forest Hills I GaT ot 907 0.60 490 D 526 0.62 593 E
NB Thru F Thru Thru NB Thru H 134 0 1.1 VIC > 0.85
NB Right 0.0 A Right Right 0.0 NB Right 0.0 0.08 0.1 A 0.0 0.1 0.3 A
SB Left 236 E SB Left SB Left 425 SB Left 41.0 049 62.3 E 13 9 Los E
SB Thru 62.9 3 SB Thru SB Thru 82.0 SB Thru 82.0 0.80 85.6 1.4: 6
SB Right 0.0 A ‘ SB Right SB Right 0.0 SB Right 0.0 0.05 0.1 A 0.0 0.0: 0.1 A [ ] LOS F
Overall| 432 D 585 Overall Overall Overall 459
EB Left 22.2 52 | 201 C 208 4 123 EB Left EB Left EB Left 177 9 141
EB Thru 53.6 195 B 25.7 EB Thru EB Thru 68.2 EB Thru 68.2 038 231 c 101 55.9 E
EB Right 0.0 02 A 0.0 01 EB Right EB Right 0.0 i A A
WB Left 32.4 12.1 B 128 15.2 Wi Wi 401 B C
WB Thru 281 c 703 . 206 Wi WB Thru E c
Main & Caledonia/ ~ [WB Right 0.0 of 0.1 A 0.0 .05 0.1 Main & Caledonia/ Main & Caledonia/  [WB Right | 00 | Main & Caledonia/ 0 A A
NB Left 76.4 82 | 588 E 477 60 | 466 7 m E
[71] NB Thru 435 27 | 365 D 64.1 62 | 598 [71] [71] INB Thru [71] 9 34. c E
NB Right 0.0 03 0.0 A 0.0 .0 0.1 Right A A
405 53 | 604 3 401 4 40.9 SB Left F F
72.1 70 | 652 E 714 7 64.3 SB Thru E E
0.0 13 02 A 0.0 .1 0.1 'SB Right A
Overall 269 5 253 Overall 3
Montebello/Avenue Du [ €t /R‘g"r:‘ 'Zg 3'7 2 395; g; Du Montebello/Avenue Du l_sﬁa—g—ﬁmm?;ﬁigrxl Montebello/Avenue Du [ E
Portage & Caledonial [Feretr tmaat o = S 210 e Portage & Caledonial [{=trm tverS Portage & Caledonia/ [ttty Portage & Caledonia/ 5
Breeze |55 Lel TiurRight - : : - Breeze [N LeUThuRIght | Breeze [N LeUThuRIght | Breeze
130] (¢ SB LeftThru/Right .44 4, B 98 .32 130] (Unsi SB LefuThru/Right 130] SB LefuThru/Right 130]
Overall 6. c Overall Overall
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
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Table 1 - Synchro Analysis Results: 2017 Baseline Volumes & Existing Street Network

Table 7 - Synchro Analysis Results: 2047, 0.75% growth, Opt 1, 100% build-out, 20% NAMC, 7% Nth

Table 8 - Synchro Analysis Results: 2047, 0.75% growth, Opt 1A, 100% build-out, 20% NAMC, 7% Nth

Table 9 - Synchro Analysis Results: 2047, 0.75% growth, Opt 2, 100% build-out, 20% NAMC, 7% Nth

2. ViC Raio - Volume-to-Capacity ratio [highiighted it >0.85]

4. LOS - Level of Service [ighiighted for LOS € or F]

2. ViC Raiio - Volume-to-Capacity raio [highiighted it >0.85]

4. LOS - Level of Service [ighiighted for LOS € or F]

2. ViC Raiio - Volume-to-Capacity raio [highiighted it >0.85]

4. L0S - Level of Service [nighiighted for LOS € or F]

2. ViC Raio - Volume-to-Capacity raio [highighted it >0.85]

4. L0S - Level o Service [ighiighted for LOS € or F]

Intersection AM Peak Hour PM Peak Hour Intersection AM Peak Hour PM Peak Hour Intersection AM Peak Hour PM Peak Hour Intersection AM Peak Hour PM Peak Hour
[Synchro M(I)",a:;én t 95th% | VIC | Average | | . | 95th% | VIC | Average | [Synchro M;\?:r:én ¢ 95th % Average | 9B | it | AR | [Synchro M;\?:r:én ¢ ViC Ratigt || Aver0e [ e 9N | it | AERROE | [Synchro M(I)_va:nién t 9% | it | AV | e 9% | it | AV | e
Node No.] Q'(m) | Ratic® | Delay’(s) Q'(m) | Ratic® | Delay’(s) Node No.] Delay’ (5) Q'm 19" | Delay’ () Node No.] 19" | Delay’ () Q'm 19" | Delay’ () Node No.] Q' (m 1% | Delay’(s) Q' (m 1% | Delay’(s)
EB Left/Thru 91 | 030 | 97 A 14 | 007 | 76 A EB Left/Thru 18.9 0.48 9.9 A EB Left/Thru 243 0.46 9.7 EB LeftThru 94.5 0.91 319 D 14.7 042 93 A
T : A [ e e e e - | e e o e it : .
5] (Unsig 56 | 021 | 226 c 22 | 016 | 151 c 5] (Unsi NB LefUThru/Right | 1.4 0.07 A 5] (Unsi NB LefuThru/Right | 9.1 5] (Unsi NB Left/Thru/Right F 1.80
27 A 2.7 A D 25.0 F
EB Thru/Right A EB Thru/Right A
Termina??siu?:)m ? B LewThru - 07 | 002 | 82 A 00 | 00L | 76 A Termina??sf;u?ra\)m P [ LewThru - 0.7 0.04 8 Terminal (South) 108 Termina??sf;u?ra\)m g 8
6] (Unsig SBLefUThru/Right | 4.2 | 016 | 121 B 707 | 085 | 29.0 D 6] (Unsi SB LefuThru/Right | 0.90 E 6] (Unsi 381 6] (Unsi D
Overall 22 A 200 C B 115 A
EB LeftThru/Right 8 | 013 | 181 C 07 | 004 | 116 B 54 F 0.11 F
WB LeftThru 8 | 033 | 238 C 175 | 048 | 207 C Wi F 454 F WB LeftThru F F
onaauecrates s g oo ss Ao [om [uir s | | Mmoo a1 o S| ios O | enemecnaes donaauacrates o : :
NB LefuThru/Right 0 | 000 | 76 A 00 | 001 | 74 A NB LefUThru/Right | 0.0 77 A 0.0 0.01 75 A NB LefuThru/Right | 0.0 NB LeftThru/Right A A
n2 SB Left _ 35 | 014 | 82 A 14 | 006 | 80 A n2 SB Left _ 8.4 117 B 28 0.12 10.6 B n2 SB Left _ 8.4 .29 12 SB Left B B
'SB Thru/Right A A 'SB Thru/Right A A 'SB Thru/Right A A
Overall 61 A 82 A Overall Overall 466.1 F Level of Service Table - HCM 2010
WB LefuRight 98 | 033 | 142 B 91 | 031 | 175 C WB LefuRight WB LefuRight 455 0 Em_
Breeze & Waverley  [NB Thru/Right | A A Breeze & Waverley  [NB Thru/Right A Breeze & Waverley [NB Thru/Right Breeze & Waverley |NB Thru/Right A A Level of |_Average Delay per Vehicle (sec)
[18]  (Unsi SB LeftThru | 14 | oos | 77 A 28 | 012 | 87 A [18] i SB Left/Thru |21 0.09 021 107 B [18]  (Unsi SB Left/Thru |21 0. ) [18] i SB LeftThru |21 0.09 82 A 4.9 0.20 105 B Service Signalized Unisignalized|
Overall a8 A 38 A Overall 16.2 C Overall 104 Overall 133 B 123 B A <10 <10
WB Left 868 | 0.68 | 210 C 500 | 0.60 | 38.0 D WB Left —H 50.0 D WB Left 03 77.9 62.0 WB Left —h 1.00 68.8 E 62.0 075 50.0 D B >10 and <20 >10and <15
& WB Right 57 | 007 | 49 A 81 | 013 | 108 B & WB Right 9.7 A A & WB Right 9.7 .10 9.0 9.2 & WB Right 97 0.10 838 A 92 016 9.8 A c >20 and <35 >15and <25
Waverley NB Thru/Right 479 | 052 | 145 B |N28A2) 089 | 221 C Waverley NB Thru/Right B Waverley NBThruRight | o7.4 | 0.64 17.0 Waverley NB Thru/Right 924 | 064 17.1 B 124 D >35 and <55 >25 and <35
SB Left 85 | 012 | 134 B 91 | 029 | 129 B SB Left B SB Left 9.9 17 119 255 017 12.1 B 255 0.58 D E >55 and <80 >35 and <50
[24] SB Thru 915 0.78 24.9 [ 38.3 0.30 6.8 A [24 SB Thru D [24] (Signalized) [SB Thru [24 0.93 35.7 D 82.4 0.52 A F >80 >50
Overall| 20.2 3 20.0 B 418 D 384 D F
EB Left 296 | 069 | 426 D 118 | 011 | 193 B EB Left 814 89 748 3 EB Left 0.89 74.8 E 142 0.19
EB Thru 513 | 025 | 207 C 102 | 743 E EB Thru 92.6 D EB Thru 045 353 D H 150 F
EB Right 00 | o. 0.7 A 00 | 025 | 04 A i 0.0 A EB Right 014 02 A 0.0 031 A
WB Left 191 | 0 20.4 c 542 | 076 | 485 D 228 . WB Left . 024 22.2 C 83.2 0.87 62.8 E Legend
[WB Thru 0. 446 D 693 | 038 | 300 c H_ § [WB Thru Wi H 116 M 339 c
’ ' B Right 00 | 03 07 A 00 | 013 | 02 A ’ ' 0.0 . ’ ' B Right I ’ ' WB Right 0.0 049 11 A 00 0.20 03 A N Quee Length > 100m
"["535']" Slgil Let D E "[";6']" kOSSRl Let 90.7 X "[";6']" OSSRl Let 90.7 "["535']" &ForestHills G oy 907 060 | 490 D 526 0.62 593 E
Thru F F Thru H ] Thru H NB Thru H 134 0 113 44.0 VIC > 085
Right A A Right 0.0 Right 0.0 NB Right 0.0 0.08 0.1 A 0.0 0.19 0.3 A
SB Left E E SB Left 28.1 SB Left 205 SB Left 39.3 0.46 617 E 130 Los E
SB Thru E SB Thru 82.0 SB Thru 82.0 SB Thru 82.0 0.80 85.6 142 6
SB Right . A 0.1 A SB Right 0.0 SB Right 0.0 SB Right 0.0 0.05 0.1 A 0.0 0.09 0.1 A [ ] LOS F
Overall| 232 D | | 585 E Overall F F Overall Overall 0 4
EB Left 222 | 052 | 201 C 208 | 0.4 12.3 B EB Left F F EB Left EB Left 162 9 129
EB Thru 536 | 028 | 195 B 0.7! 25.7 C EB Thru 68.2 c 3 EB Thru EB Thru 68.2 038 231 c 101 55.9 E
EB Right 00 | 012 | 02 A 00 | o1 0.1 A EB Right . A X . A EB Right i A A
WB Left 324 | 033 | 121 B 128 | 03 15.2 B WB Left 52 17.2 B 19.5 48 26.1 c WB Left B C
WB Thru |WEEa2N 073 | 281 C 703 | 03 20.6 C WB Thru E 57 348 c WB Thru E C
Main & Caledonia/ Right 00 | 006 | 01 A 00 | 005 | 01 A Main & Caledonia/  |WB Right A 17 0.2 A Main & Caledonia/  [WB Right Main & Caledonial A A
Left 764 | 082 | 588 E 477 | 060 | 466 D Left 78 57.6 E Left E
[71] INB Thru 435 | 027 | 365 D 641 | 062 | 598 3 [71] INB Thru E 71 INB Thru 71 c E
Right 00 | 003 | 00 A 00 | 006 | 01 A Right A Right A A
SB Left 405 | 053 | 604 3 401 | 046 | 40.9 D SB Left SB Left
SB Thru 721 | 070 | 652 E 714 | 070 | 643 E SB Thru SB Thru E
'SB Right 00 | 013 | 02 A 00 | 011 | 01 A 'SB Right 'SB Right A
Overalll 26.9 C 25.3 C Overall| E
MontebellofAvenue Du_|EC-LeR THIURight 047 1 14. B | 357 | 067 | 192 ¢ bu |EB LelThrulRigh | MontebellofAvenue Du |EE LE/ TR | Montebello/Avenue Du s
Portage & Caledonia/ [0 LeThruRight 060 | 18 c 98 | 082 4 B Portage & Caledonia/ [0 LefThruRight Portage & Caledonial |WB LetUThru/Right Portage & Caledonial E
Breese NB LefuThru/Right 057 | 17, C 210 | 052 | 156 C reose NB LefuThru/Right reose NB LefuThru/Right Breese F
130] (¢ SB LeftThru/Right 044 | 14, B 98 | 032 | 123 B (30] (Unsi SB LeftThru/Right (30] (Unsi SB LefuThru/Right 130]
Overall 16. C 159 C Overall Overall F
EB LeftThru/Right A A EB LeftThru/Right EB LefThr/Right | 0.0
Access C/ Meadow Walk [WB LeftThru/Right A A Access C/ Meadow Walk [WB LefUThru/Right | Access C/ Meadow [WB LefuThru/Right | _10.5 Access C/ Meadow Walk
& Waverley NB Left/Thru/Right A A & Waverley NB Left/Thru/Right Walk & Waverley  [NB LefuThru/Right | 308 & Waverley
[81] (Unsignalized) [SB LefUThru/Right A A [81]  (Unsi SB LefuThru/Right [81]  (Unsignalized) [SB LefUThru/Right [81]  (Unsignalized)
'_ Overalll A A '_ Overalll '_ Overalll
EB LefUThru/Right A A EB LefUThru/Right EB LefUThrw/Right | 0.0
ACIC::: ; x;"e'::;”d WB LefUThru/Right A A Aclc::: :x;v‘:ﬁ‘g’;ad WB LefuThru/Right | Aclc::: :x;v‘:ﬁ‘g’;ad WB LefUThruRight | 105 Aclc::: :x;v‘:ﬁ‘g’;ad
NB LefuThru/Right A A NB LefuThru/Right NB LefuThru/Right | 511
SB Left/Thru/Right A A SB Left/Thru/Right SB Left/Thru/Right SB Left/Thru/Right
B4 ¢ Overall A A B« Overall B« Overall B« Overall
WB Left/Right A A WB Left/Right WB Left/Right (WB Left/Right
Access A & Waverley [NB Thru/Right | A A Access A & Waverley  |NB Thru/Right F F Access A & Waverley [NB Thru/Right F F Access A & Waverley ht F F
[87) (Unsignali SB LeftThru | A A [87] (Unsi SB LeftThru F F [87] (Unsi SB Left/Thru F F [87] (Unsi SB Left/Thru F F
Overall| A A Overall F F Overall F F F F
|EB Right A A |EB Right A A |EB Right B c A A
Forest Hills Ext Access [NB thru A A Forest Hills Ext Access [NB thru A A Forest Hills Ext Access|NB thru A A Forest Hills Ext Access A A
[89] (Unsignali SB Thru A A [89] (Unsi SB Thru A A [89] (Unsi SB Thru A A [89] (Unsi A A
'SB Thru/Right A A 'SB Thru/Right A A 'SB Thru/Right A A SB Thru/Right A A
Overall] A A Overall| A A Overall| 03 A 06 A Overall| A A
| Notes: | Notes: | Notes: | Notes:
[ anaiysis by CBCL Limited using Synchro 9.0 [ anaiysis by CBCL Limited using Synchro 9.0 [ Anaiysis by CBCL Limited using Synhro 9.0 [ anaiysis by CBCL Limited using Synhro 9.0
1. 959% Queue - 95 p 100mor deq) 3. Average Delay - average total dlay per vefice [igighted for LOS E o [1. 9% Queue - ot avaiable dec] 3. Average Delay - average total delay per vefice [ighighted for LOS E or F 1. 959% Queue - 95 p 100mor dec] 3. Average Delay - average total elay per vefice [ighighted for LOS E or £ 1. 989% Queue - 95 p 100mor de] 3. Average Delay - average total delay per vefice [ighighted fr LOS E or £
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Table 1 - Synchro Analysis Results: 2017 Baseline Volumes & Existing Street Network

Table 10 - Synchro Analysis Results: 2047, 0.75% growth, Opt 3A, 100% build-out, 10% NAMC, 10% Nth

Table 11 - Synchro Analysis Results: 2047, 0.75% growth, Opt 3B, 100% build-out, 10% NAMC, 10% Nth

Intersection Lane/ AM Peak Hour PM Peak Hour Intersection Lane / AM Peak Hour PM Peak Hour Intersection Lane / AM Peak Hour PM Peak Hour
Synchro 95th % viC Average 4 95th % viC Average 4 Synchro 95th % . ,| Average 4 95th % . ,| Average 4 Synchro 95th % ) Average o 95th % ) Average o
'50386 No.] Movement Q'(m) | Ratio? | Delay*(s) LOS' Q'(m) | Ratio® | Delay’(s) LOS' IEIO{IG No] Movement o' (m) VIC Ratio’ Delay’(s) LOS’ o' (m) VIC Ratio’ Delay’(s) LOS’ IEIO{IG No] Movement o' (m) VIC Ratio Delay’ (s) LOS' o' (m) VIC Ratio Delay’ (s) LOS'
EB Left/Thru 9.1 0.30 9.7 A 14 0.07 7.6 A ~— |EB Left/Thru 1.10 10.5 ——|EB Left/Thru 89.6 0.90 30.3 D 154 0.43 9.4 A
Mo;;?gl\::;?’\‘i:;mp WEB ThrulRight. A A Montague R?Nxé::)mp Terminal WEB ThrulRight. Montague R?Nxé::)mp Terminal WE ThrulRight. A
5] (Unsignalized) NB Left/Thru/Right | 5.6 0.21 226 C 4.2 0.16 15.1 C 5] (Unsignalized) NB Left/Thru/Right | 1.4 0.07 5] (Unsignalized) NB Left/Thru/Right 72.8 2222 [IEREIR) F 62
Overall| 47 A 2.7 A o\,erﬂ' Overall| 49 F E
EB Thru/Right —|EB Thru/Right ——|EB Thru/Right A A
MD;;?&?:a??siuT:;np W Left/Thru__ 07 | 002 | 82 A 00 | 001 | 76 A Montague R?si‘ﬁ:;"p Terminal [Wp LefuThru , 0.7 0.05 A Montague R?si‘ﬁ:;"p Terminal e TefuThru , ) B ) A
6] (Unsignalized) SB Left/Thru/Right | 4.2 0.16 12.1 B 707 | 0.85 29.0 D 6] (Unsignalized) SB Left/Thru/Right 1.03 F 18] (Unsignalized) SB Left/Thru/Right [ F
Overall| 2.2 A 20.0 C Overall F Overall A B
EB Left/Thru/Right | 2.8 0.13 18.1 C 0.7 0.04 116 B EB LeftThru/Right | 20.3 0.64 F C EB Left/Thru/Right F | C |
. WB Left/Thru 9.8 0.33 238 [9 175 | 0.48 20.7 C ) WB Left/Thru 9.43 F F . WB Left/Thru F F
M°mag“e\/,$2‘la:rle:ykea""g & [WB Rignt 14 | 005 | 93 A 70 | 025 | 111 B M°"tag”e$:\f‘e"rle:yKeat'"g & wBRignt 2.1 0.10 B c M°mag“e\/,$2‘la:rle:ykea""g & [wBRight 2.1 . B c
NB Left/Thru/Right | 0.0 0.00 7.6 A 0.0 0.01 7.4 A NB Left/Thru/Right 0.0 0.00 7.7 A 0.0 0.01 7.5 A NB Left/Thru/Right 0.0 0.00 7.7 A 0.0 0.01 7.5 A
S SB Left 35 0.14 8.2 A 14 0.06 8.0 A I SB Left 9.8 0.32 12.6 B 238 0.13 111 B N SB Left 77 0.27 10.9 B 238 0.11 10.2 B
[12]  (Unsignalized) o= mioht A A 0] (UngiEiE) SB Thru/Right A A 2Tt ) SB Thru/Right A A
Overall| 61 A 82 A Overall| 80. F Overall| | 3282  F F Level of Service Table - HCM 2010
WB Left/Right 9.8 0.33 142 B 9.1 0.31 175 C WB Left/Right 56.0 0.91 7 F 70.0 23 WB Left/Right 37.1 0.72 0 E ) F
Breeze & Waverley NB Thru/Right A A Breeze & Waverley NB Thru/Right A A Breeze & Waverley NB Thru/Right A A Level of | Average Delay per Vehicle (sec)
[18]  (Unsignalized) SB Left/Thru 1.4 0.06 7.7 A 2.8 0.12 8.7 A [18]  (Unsignalized) SB Left/Thru 21 0.10 8.4 A 5.6 0.22 11.0 B [18]  (Unsignalized) SB Left/Thru 2.1 0.09 8.1 A B Service Signalized Unisignalized
Overa_ﬁl 4.8 A 3.8 A Overall B 21.3 C Overall 8.6 A } B A <10 <10
WB Left 86.8 | 0.68 21.0 C 50.0 | 0.60 38.0 D WB Left F 0.75 50.0 D WB Left 0.99 67.2 E 62.0 0.75 50.0 D B >10 and <20 >10 and <15
Montebello & WB Right 57 0.07 4.9 A 8.1 0.13 10.8 B Montebello & WB Right I A 0.16 9.8 A Montebello & WB Right 9.7 0.10 8.7 A 9.2 0.16 9.8 A C >20 and <35 >15 and <25
Waverley NB Thru/Right 479 | 052 | 145 B |D2842) 089 | 221 c Waverley NB Thru/Right 0.65 17.2 B 131 n_! Waverley NB Thru/Right 85.7 0.61 16.4 B 1.25 m D >35 and <55 >25 and <35
SB Left 85 0.12 13.4 B 9.1 0.29 12.9 B SB Left 0.18 11.8 B 0.58 433 D SB Left B 255 0.58 43.3 D E >55 and <80 >35 and <50
[24] (Signalized) SB Thru 91.5 0.78 24.9 [¢] 38.3 0.30 6.8 A [24] (Signalized) SB Thru 0.95 38.5 D 0.58 10.4 B [24] (Signalized) D 84.3 0.52 9.5 A F >80 >50
Overall| 20.2 C 20.0 B Overall D F Overall D E
|EB Left 296 | 069 | 426 D 118 | 011 | 193 B |EB Left E 0.21 C |EB Left E C
EB Thru 513 | 025 | 297 C |i22e@n| 102 | 743 E EB Thru ) 155 . F EB Thru D F
EB Right 0.0 0.11 0.7 A 0.0 0.25 0.4 A EB Right A 031 05 A EB Right A A
WB Left 191 | 013 204 C 542 | 0.76 485 D WB Left E C E Legend
WB Thru 0.79 44.6 D 69.3 | 0.38 30.0 9 WB Thru [9 F 9
Main & Forest Hills WBTRIBNC 0.0 0.37 0.7 A 0.0 0.13 0.2 A Main & Forest Hills WE RGN A Main & Forest Hills A A I Queue Length > 100m
[56]  (Signalized) B i 718 | 048 L 462 Dl 428 = [56]  (Signalized) MBIEef: E [56]  (Signalized) MBIEef: : 2 ; =
NB Thru 1.07 F F NB Thru F NB Thru 205.7 F 144.3 F VIC >0.85
NB Right 0.0 0.06 A A NB Right NB Right 0.1 A
SB Left 236 | 0.28 E SB Left F SB Left . 63.7 E 197.8 F LOS E
SB Thru 629 | 071 E SB Thru F SB Thru 82.0 0.80 85.6 F 236.5 F
SB Right 0.0 0.04 . A X A SB Right SB Right 0.0 0.05 | ] LOS F
Overall| 432 D 58.5 E Overall F F ) F 147.5 F
EB Left 222 | 052 20.1 C 408 | 045 123 B EB Left F F 389.2 F 2175 F
EB Thru 536 | 028 | 195 B |D29000 075 | 257 c EB Thru c E 23.1 c 55.9 E
EB Right 0.0 0.12 0.2 A 0.0 0.11 0.1 A EB Right . A . . . A EB Right 0.2 A 0.2 A
WB Left 324 | 033 12.1 B 12.8 | 035 152 B WB Left 0.52 17.2 B 19.5 0.48 26.1 [9 WB Left B 9
WB Thru 0.73 28.1 C 703 | 0.33 20.6 C WB Thru 1.02 61.0 E 99.6 057 348 C WB Thru E C
; ’ WB Right 0.0 0.06 0.1 A 0.0 0.05 0.1 A . ) WB Right 0.21 A 0.0 0.18 0.3 A ’ ’ WB Right A A
Main f;f]a'ed(‘js?;/a‘lﬁc’ez;"aw" NB Left 764 | 082 | 588 E | 477 | 060 | 466 D Main f;ﬁa'edé?;/aﬂzzf'aw" NB Left 097 583 078 576 E Main f;f]a'ed(‘js?;/a‘lﬁc’ez;"aw" F E
NB Thru 435 | 0.27 36.5 D 64.1 | 0.62 59.8 E NB Thru 0.29 E NB Thru 9 E
NB Right 0.0 0.03 0.0 A 0.0 0.06 0.1 A NB Right 0.04 A NB Right A A
SB Left 405 | 053 60.4 E 40.1 | 0.46 40.9 D SB Left 1.43 F F SB Left F
SB Thru 721 | 0.70 65.2 E 714 | 0.70 64.3 E SB Thru 0.69 E E SB Thru E E
SB Right 0.0 0.13 0.2 A 0.0 0.11 0.1 A SB Right 0.44 A A A A
Overa_ﬁl 26.9 C 25.3 C Overall F F Overall E E
|EB LefuThru/Right | 2.5 0.47 14.7 B 35.7 | 067 19.2 C [EB LefuThru/Right 1.54 F F [EB LefuThru/Right F F
Montebello/Avenue Du \WB Left/Thru/Right 3.9 0.60 18.6 C 9.8 0.32 12.4 B Montebello/Avenue Du Portage |WB Left/Thru/Right 3.12 F F Montebello/Avenue Du Portage |WB Left/Thru/Right F F
Portage & Caledonia/ Breeze |NB Left/Thru/Right 35 0.57 17.6 C 21.0 0.52 15.6 C & Caledonia/ Breeze NB Left/Thru/Right 2.70 F F & Caledonia/ Breeze NB Left/Thru/Right F F
[30] (Unsignalized) SB Left/Thru/Right | 2.2 0.44 14.6 B 9.8 0.32 123 B [30] (Unsignalized) SB Left/Thru/Right 1.41 F F [30] (Unsignalized) SB Left/Thru/Right F | E |
Overall| 16.6 C 159 C Overall F F Over, F F
EB Left/Thru/Right A A EB Left/Thru/Ri 0.0 0.00 B B EB Left/Thru/Right B B
Access C/ Meadow Walk & |WB Left/Thru/Right A A Access C/ Meadow Walk &  |WB Left/Thru/Right B C Access C/ Meadow Walk & |WB Left/Thru/Right B B
Waverley NB Left/Thru/Right A A Waverley NB Left/Thru/Right C & Waverley NB Left/Thru/Right B B
[81]  (Unsi ized) SB Left/Thru/Right A A [81]  (Unsignalized) SB Left/Thru/Right E E [81]  (Unsignalized) SB Left/Thru/Right E F
L Overa_ﬁl A A 1 Overall F F 1 Overall D F
EB Left/Thru/Right A A EB Left/Thru/Right B B EB Left/Thru/Right B B
(B \/,C;‘f’;ﬁ‘;’;w 1ane & e LefuThruRight A A RESEBLE ﬁ;’\zﬁ"x"d lane & Ie T eiThru/Right c c Aceee s ﬁ;’\zﬁ"x"d lane & [ WE LeThru/Right B B
NB Left/Thru/Right A A NB Left/Thru/Right E 1.64 256.9 E NB Left/Thru/Right C F
[84] (Unsignalized) SB Left/Thru/Right A A [84]  (Unignalized) SB Left/Thru/Right 180.1 F 253.4 F [84]  (Unignalized) SB Left/Thru/Right F F
Overall| A A Overall 108.2 F I 2200 F Overall E F
WB Left/Right A A WB Left/Right | 486 | E | 595 | 112 [ 468 | E | WB Left/Right ¢ | __D__|
Access A & Waverley  [NB Thru/Right A A Access A & Waverley NB Thru/Right 169.2 F 446.6 F Access A & Waverley NB Thru/Right E F
[87] (Unsignalized) SB Left/Thru A A [87] (Unsignalized) SB Left/Thru 374.6 F 580.9 F [87] (Unsignalized) SB Left/Thru F F
Overall| A A Overall 2325 F 435.8 F Overall B F
EB Right A A EB Right A A EB Right A A
Forest Hills Ext Access NB thru A A Forest Hills Ext Access NB thru A A Forest Hills Ext Access NB thru A A
[89] (Unsignalised) SB Thru A A [89] (Unsi ised) SB Thru A A [89] (Unsignalised) SB Thru A A
SB Thru/Right A A SB Thru/Right A A SB Thru/Right A A
Overall| A A Overall| A A Overall| A A

Notes:
[Analysis by CBCL Limited using Synchro 9.0

1. 95% Queue - 95th percentile queue [highlighted if >100m or if available storage is exceeded]
2. viC Ratio - Volume-to-Capacity ratio [highlighted if >0.85]

3. Average Delay - average total delay per vehicle [highlighted for LOS E or F]

4. LOS - Level of Service [highlighted for LOS E or F]

Notes:
[Analysis by CBCL Limited using Synchro 9.0

1. 95% Queue - 95th percentile queue [highlighted if >100m o if available storage is exceeded]
2. VIC Ratio - Volume-to-Capacity ratio [highlighted if >0.85]

3. Average Delay - average total delay per vehicle [highlighted for LOS E or F]
4. LOS - Level of Service [highlighted for LOS E or F]

Notes:
[Analysis by CBCL Limited using Synchro 9.0

1. 95% Queue - 95th percentile queue [highlighted if >100m or if available storage is exceeded]

2. VIC Ratio - Volume-to-Capacity ratio [highlighted if >0.85]

3. Average Delay - average total delay per vehicle [highlighted for LOS E or F]

4. LOS - Level of Service [highlighted for LOS E or F]




APPENDIX E — Cost Estimate



OPINION PROBABLE CONSTRUCTION COST DATE: |18/01/2017
MASTER PLAN PORT WALLACE CBCL FILE No.:{171013.00
1.0 - WATER SERVICE EST. DESCRIPTION: |Class D
CBCL LIMITED Halifax / Dartmouth, NS PREPARED BY:|CBCL
Consulting Engineers
Cost Sharing Mechanism
HRM/HW Charges Area Portion Developer Charge Area Portion Notes
1.0 WATER SYSTEM INFRASTRUCTURE Unit | EstQty Unit Rate Total % $ % $
1.2a 400mm Diameter Primary Watermain Upsize m 2,700 | $ 300 $ 810,000 0% 100% S 810,000 |Shared Cost Among Developers
1.2b 400mm Diameter Watermain to Conrad Lands Upsize m 420 S 300 | $ 126,000 0% 100% S 126,000 |Shared Cost Among Developers
400mm Diameter Watermain from Caledonia Rd to parallel existing 300 o o
1.2¢ mm m 770 $ 1,300 | $ 1,001,000 0% 100% $ 1,001,000 Shared Cost Among Developers
1.3a 300mm Diameter Mains from Waverly Road Base Cost Base Cost not evaluated
1.4a 300mm Diameter Watermain within Conrad Lands Base Cost Base Cost not evaluated
1.4b 300mm Diameter Watermain off Waverly Rd Base Cost Base Cost not evaluated
1.5 300mm Diameter Watermain Connection to Spider Lake Base Cost Base Cost not evaluated
ESTIMATED TOTAL CONSTRUCTION COST (Including General Conditions & Contingencies)| $ 2,000,000 $ - $ 2,000,000
11.0 [CONTINGENCIES and ALLOWANCES Included in Units
A Design Development Contingency - Note 2 Included in Units
B Construction Contingency - Note 3 Included in Units
C Escalation / Inflation (Based on 2017 Dollars) Included in Units
D Location Factor - Note 4 Included in Units

ESTIMATED TOTAL CONSTRUCTION COST without HST $ 2,000,000

Note 1  The summary only provide costs, allowances, contingencies & factors related to construction. Engineering fees not included.
Note 2 A Design Development Cont. is to allow so that the necessary design changes can be made as the design is developed.
Note 3 A Construction Contingency is to allow for the cost of additional work that is over and above the original contract price.

Note 4 Location Factor is to account for difference in costs at project location and location of historical cost data.

THIS OPINION OF PROBABLE COSTS IS PRESENTED ON THE BASIS OF EXPERIENCE, QUALIFICATIONS AND BEST JUDGEMENT. IT HAS BEEN PREPARED IN ACCORDANCE WITH
ACCEPTABLE PRINCIPLES AND PRACTICES. MARKET TRENDS, NON-COMPETITIVE BIDDING SITUATIONS, UNFORESEEN LABOUR AND MATERIAL ADJUSTMENTS AND THE LIKE ARE
BEYOND THE CONTROL OF CBCL LIMITED. AS SUCH WE CANNOT WARRANT OR GUARANTEE THAT ACTUAL COSTS WILL NOT VARY FROM THE OPINION PROVIDED.

Form CBCL 034.Rev 0

171013 ES001 CURRENT MASTER Class D Port Wallace 10-01-2018_jc - water-only.xlsx



OPINION PROBABLE CONSTRUCTION COST DATE: |30/10/2017
MASTER PLAN PORT WALLACE CBCL FILE No.:|171013.00
2.0 - WASTEWATER SERVICES EST. DESCRIPTION: |Class D
cecrumiren  Halifax / Dartmouth, NS PREPARED BY:|CBCL
Consulting Engineers
Cost Sharing Mechanism
HRM/HW Charges Area Portion Developer Charge Area Portion Notes
2.0 WASTEWATER INFRASTRUCTURE Unit | EstQty Unit Rate Total % $ % $
21 Forcemain- Sanitary Line ¢/w Rd Reinstatement from 390 Waverly Rd PS
) to North Dartmouth - Wright Ave m 3,200 $ 1,616 | $ 5,180,000 30% S 1,554,000 70% S 3,626,000 [Shared between developer and HW
Shubie Canal & Highway 118 Crossing not included see Item 3.0 Below
2.2 390 Waverly Road Pump Station Ea 1'$ 3,407,801 | $ 3,410,000 30% S 1,023,000 70% S 2,387,000 [Shared between developer and HW
.1 Civil Earthworks, Excavation, Site Finishes LS 1| $ 611,566
.2 Concrete Work LS 1| $ 802,364
.3 Building Structure LS 1| $ 242,494
.4 Pump Equipment & Piping3 LS 1 s 1,194,336
.5 Building Mechanical & Piping m2 125( $ 177,206
.6 Building Electrical & Instrumentation LS 1| s 359,040
3.1&3.2 | Crossing of canal and highway LS 1] s 4,700,000 | $ 4,700,000 30% S 1,410,000 70% S 3,290,000
See separate broken out cost estimate
ESTIMATED TOTAL CONSTRUCTION COST (Including General Conditions & Contingencies)| $ 13,300,000 $ 4,000,000 $ 9,400,000
11.0 |CONTINGENCIES and ALLOWANCES Included in Units
A Design Development Contingency - Note 2 Included in Units
B Construction Contingency - Note 3 Included in Units
C Escalation / Inflation (Based on 2017 Dollars) Included in Units
D Location Factor - Note 4 Included in Units
ESTIMATED TOTAL CONSTRUCTION COST without HST $ 13,300,000
Note 1 The summary only provide costs, allowances, contingencies & factors related to construction. Engineering fees not included.
Note 2 A Design Development Cont. is to allow so that the necessary design changes can be made as the design is developed.
Note 3 A Construction Contingency is to allow for the cost of additional work that is over and above the original contract price.
Note 4 Location Factor is to account for difference in costs at project location and location of historical cost data.

THIS OPINION OF PROBABLE COSTS IS PRESENTED ON THE BASIS OF EXPERIENCE, QUALIFICATIONS AND BEST JUDGEMENT. IT HAS BEEN PREPARED IN ACCORDANCE WITH

ACCEPTABLE PRINCIPLES AND PRACTICES. MARKET TRENDS, NON-COMPETITIVE BIDDING SITUATIONS, UNFORESEEN LABOUR AND MATERIAL ADJUSTMENTS AND THE LIKE ARE BEYOND
THE CONTROL OF CBCL LIMITED. AS SUCH WE CANNOT WARRANT OR GUARANTEE THAT ACTUAL COSTS WILL NOT VARY FROM THE OPINION PROVIDED.

Form CBCL 034.Rev 0

171013 ES001 CURRENT MASTER Class D Port Wallace 05-10-2017_at xlsx



CBCL LIMITED

OPINION PROBABLE CONSTRUCTION COST
MASTER PLAN PORT WALLACE
3.0 - JOINT UTILITY TRENCHLESS CROSSINGS
Halifax / Dartmouth, NS

Gonsulting Exgineers

DATE:

30/10/2017

CBCL FILE No..

:[171013.00

EST. DESCRIPTION:

Class D

PREPARED BY:|CBCL

Cost Sharing Mechanism

Water portion of costs Sanitary Portion of Costs Notes
3.0 JOINT UTILITY CROSSINGS - TRENCHLESS Unit | EstQty Unit Rate Total % $ % $
31 Trenchless Shubie Canal Crossing (1 x600mm Dia Water & 2 x 525mm Dia m 20
i Sanitary Joint Crossing)* S 40,500| $ 1,620,000 33% S 534,600 67% S 1,085,400
32 Trenchless Highway 118 Crossing (1 x600mm Dia Water & 2 x 525mm Dia m 150
i Sanitary Joint Crossing)* S 35,000| $ 5,250,000 33% S 1,732,500 67% S 3,517,500
ESTIMATED TOTAL CONSTRUCTION COST (Including General Conditions & Contingencies)| $ 6,900,000 $ 2,300,000 $ 4,700,000
11.0 |CONTINGENCIES and ALLOWANCES Included in Units
A Design Development Contingency - Note 2 Included in Units
B Construction Contingency - Note 3 Included in Units
C Escalation / Inflation (Based on 2017 Dollars) Included in Units
D Location Factor - Note 4 Included in Units
ESTIMATED TOTAL CONSTRUCTION COST without HST $ 6,900,000
Note 1 The summary only provide costs, allowances, contingencies & factors related to construction. Engineering fees not included.
Note 2 A Design Development Cont. is to allow so that the necessary design changes can be made as the design is developed.
Note 3 A Construction Contingency is to allow for the cost of additional work that is over and above the original contract price.
Note 4 Location Factor is to account for difference in costs at project location and location of historical cost data.

THIS OPINION OF PROBABLE COSTS IS PRESENTED ON THE BASIS OF EXPERIENCE, QUALIFICATIONS AND BEST JUDGEMENT. IT HAS BEEN PREPARED IN ACCORDANCE WITH
ACCEPTABLE PRINCIPLES AND PRACTICES. MARKET TRENDS, NON-COMPETITIVE BIDDING SITUATIONS, UNFORESEEN LABOUR AND MATERIAL ADJUSTMENTS AND THE LIKE ARE BEYOND

THE CONTROL OF CBCL LIMITED. AS SUCH WE CANNOT WARRANT OR GUARANTEE THAT ACTUAL COSTS WILL NOT VARY FROM THE OPINION PROVIDED.

Form CBCL 034.Rev 0
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OPINION PROBABLE CONSTRUCTION COST DATE: |10/01/2018
MASTER PLAN PORT WALLACE CBCL FILE No.:[171013.00
4.0 - TRANSPORTATION EST. DESCRIPTION: |Class D
CBCL LIMITED Halifax / Dartmouth, NS PREPARED BY:|CBCL
Consulting Englneers
Cost Sharing Mechanism
HRM/HW Charges Area Portion Developer Charge Area Portion Notes
4.0 INTERSECTIONS - PROPOSED UPGRADES Unit | Est Qty Unit Rate Total % $ % $
41 Cono Drive (Access F) LS 1($ 2,404,000 |$ 2,404,000 55% S 1,322,200 45% S 1,081,800
4.2 Montague Rd & Ramp Terminal (North) LS 1($ 2,404,000 | $ 2,404,000 55% S 1,322,200 45% S 1,081,800
43 Montague Rd & Ramp Terminal (South) LS 1($ 2,404,000 | $ 2,404,000 65% S 1,562,600 35% S 841,400
4.4 Montague/ Charles Keating & Waverley LS 1($ 2,404,000 | $ 2,404,000 60% S 1,442,400 40% S 961,600
5.1 Breeze & Waverly LS 1| 680,000 | $ 680,000 50% $ 340,000 50% S 340,000
52 Montebello & Waverley LS 1| 344,000 | $ 344,000 70% $ 240,800 30% S 103,200
6.1 Main & Forest LS 1($ 10,044,000 | $ 10,044,000 95% $ 9,541,800 5% $ 502,200
71 Montebello/ Avenue du Portage LS 1]$ 350,000 | $ 350,000 55% S 192,500 45% S 157,500
8.1 Main and Caledonia LS 1] 20,000 | $ 20,000 75% S 15,000 25% S 5,000
ESTIMATED TOTAL CONSTRUCTION COST (Including General Conditions & Contingencies)| $ 21,100,000 $ 16,000,000 $ 5,100,000
11.0 |CONTINGENCIES and ALLOWANCES
A Design Development Contingency - Note 2 Included in Units
B Construction Contingency - Note 3 Included in Units
C Escalation / Inflation (Based on 2017 Dollars) Included in Units
D Location Factor - Note 4 Included in Units
ESTIMATED TOTAL CONSTRUCTION COST without HST $ 21,100,000
Note 1 The summary only provide costs, allowances, contingencies & factors related to construction. Engineering fees not included.
Note 2 A Design Development Cont. is to allow so that the necessary design changes can be made as the design is developed.
Note 3 A Construction Contingency is to allow for the cost of additional work that is over and above the original contract price.
Note 4 Location Factor is to account for difference in costs at project location and location of historical cost data.
THIS OPINION OF PROBABLE COSTS IS PRESENTED ON THE BASIS OF EXPERIENCE, QUALIFICATIONS AND BEST JUDGEMENT. IT HAS BEEN PREPARED IN ACCORDANCE WITH
ACCEPTABLE PRINCIPLES AND PRACTICES. MARKET TRENDS, NON-COMPETITIVE BIDDING SITUATIONS, UNFORESEEN LABOUR AND MATERIAL ADJUSTMENTS AND THE LIKE ARE
BEYOND THE CONTROL OF CBCL LIMITED. AS SUCH WE CANNOT WARRANT OR GUARANTEE THAT ACTUAL COSTS WILL NOT VARY FROM THE OPINION PROVIDED.

Form CBCL 034.Rev 1

171013 ES001 CURRENT MASTER Class D Port Wallace 10-01-2018_at.xIsx



APPENDIX F — Sanitary Calculations



200 Waverley Road PS Drawdown Test

Pump Station Dimension 1 (m): 6.6
Pump Station Dimension 2 (m): 3.88
Pump Station Inside Area (mz): 25.608
Action Time (s) Start WL(m) [ End WL (m) | Change in WL (m) Flow (L/s)
Pumps OFF 850 1.250 2.200 +0.950 28.6
P1 ON 230 2.200 1.250 -0.950 1344
Pumps OFF 905 1.250 2.268 +1.018 28.8
P2 ON 230 2.268 1.250 -1.018 142.1
Pumps OFF 855 1.250 2.200 +0.950 28.5
P3 ON 215 2.200 1.250 -0.950 141.6
Pumps OFF 850 1.250 2.200 +0.950 28.6
P1 & P2 ON 125 2.200 1.250 -0.950 223.2

Automatic Controls
P1 startup depth @ 2.20m

P1 & P2 startup depth @ 2.50m
Pumps off @ 1.25m

Notes

-Drawdown test started on 19/Jun/2017 at approximately 11:30am and ended at approximately 12:45pm.

-All three pumps are used in rotation.




390 Waverley Road PS System

Existing Conditions

] u/s D/S Total Single Unit Town Multi-Unit Population Total- Average Peaking /1 Design Total Design | Total Design Total Design | Pipe Capacity | Ramaining
Pipe Manhole | Manhole Area (ha) Area (ha) Houses Houses Houses — Population DWF Factor Allowance Flow (L/s) Flow: Res Flow: ICI Flow (L/s) | (Percent Full) | Capacity (L/s)
(units) (units) (units) (people) (L/s) (L/s) (L/s) (L/s)
8.866 8.866 54 0 0 180.9 180.9 0.628 4.16 2.48 5.75
P46816 | MH20743 | MH20744 5.75 0.00 5.75 12.5% 168
P46817 | MH20744 | MH19872 0.494 9.361 2 0 0 6.7 187.6 0.651 4.16 2.62 6.01 6.007 0.000 6.01 12.5% 173
P45255 [ MH19872 | MH19873( 3.214 12.575 21 0 0 70.35 257.95 0.896 4.11 3.52 8.12 8.117 0.000 8.12 15.9% 141
P45256 | MH19873 | MH19874 0.108 12.683 1 0 0 3.35 261.3 0.907 4.10 3.55 8.20 8.205 0.000 8.20 16.3% 134
P45257 | MH19874 | MH19875( 1.006 13.688 1 0 0 3.35 264.65 0.919 4.10 3.83 8.54 8.544 0.000 8.54 18.1% 111
P45258 | MH19875 | MH19876 1.892 15.580 11 0 0 36.85 301.5 1.047 4.08 4.36 9.70 9.698 0.000 9.70 13.6% 233
P45259 [ MH19876 | MH19877( 0.060 15.640 0 0 0 0 301.5 1.047 4.08 4.38 9.71 9.715 0.000 9.71 13.7% 231
P45260 | MH19877 | MH19878 1.625 17.265 10 0 0 33.5 335 1.163 4.06 4.83 10.73 10.734 0.000 10.73 14.5% 226
P45261 | MH19878 | MH19879( 1.662 18.927 11 0 0 36.85 371.85 1.291 4.04 5.30 11.81 11.815 0.000 11.81 15.2% 226
P45262 | MH19879 | MH19880 0.872 19.798 0 0 0 0 371.85 1.291 4.04 5.54 12.06 12.059 0.000 12.06 15.4% 224
P45288 | MH19880 | MH19896( 1.607 21.405 10 0 0 33.5 405.35 1.407 4.02 5.99 13.06 13.065 0.000 13.06 15.9% 225
P47186 | MH19896 | MH20896 1.680 23.085 8 0 0 26.8 432.15 1.501 4.01 6.46 13.98 13.978 0.000 13.98 18.5% 173
P47187 | MH20896 | MH19897( 0.840 23.925 5 0 0 16.75 448.9 1.559 4.00 6.70 14.49 14.488 0.000 14.49 15.3% 271
P45290 | MH19897 | MH19901| 20.165 44.090 140 0 0 469 917.9 3.187 3.82 12.35 27.58 27.579 0.000 27.58 23.5% 200
P45291 | MH19901 | MH19902( 1.312 45.403 7 0 0 23.45 941.35 3.269 3.82 12.71 28.31 28.307 0.000 28.31 23.7% 202
P45301 | MH19902 | MH19904 6.536 51.938 51 0 0 170.85 1112.2 3.862 3.77 14.54 32.74 32.740 0.000 32.74 25.2% 203
P45302 | MH19904 | MH19905( 0.332 52.270 3 0 0 10.05 1122.25 3.897 3.77 14.64 32.98 32.985 0.000 32.98 23.7% 235
P45303 | MH19905 | MH19906 0.663 52.932 5 0 0 16.75 1139 3.955 3.76 14.82 33.42 33.423 0.000 33.42 26.2% 189
P45304 | MH19906 | MH19907( 1.170 54.102 7 0 0 23.45 1162.45 4.036 3.76 15.15 34.10 34,103 0.000 34.10 25.3% 209
P45305 | MH19907 | MH19908 0.909 55.012 4 0 0 134 1175.85 4,083 3.75 15.40 34.56 34.559 0.000 34.56 25.5% 208
4.256 59.267 25 0 0 83.75 1259.6 4.374 3.73 16.59 37.00
P45306 | MH19908 | MH19909 37.004 0.000 37.00 26.4% 205
P45307 | MH19909 | MH19910 0.583 59.850 1 0 0 3.35 1262.95 4.385 3.73 16.76 37.22 37.217 0.000 37.22 27.1% 195
P45308 | MH19910 | MH19911( 1.986 61.836 10 0 0 33.5 1296.45 4.502 3.72 17.31 38.27 38.272 0.000 38.27 26.5% 210
P45309 | MH19911 | MH19912 0.873 62.710 6 0 0 20.1 1316.55 4,571 3.72 17.56 38.81 38.814 0.000 38.81 19.0% 455
P45310 | MH19912 | MH19913( 0.196 62.906 1 0 0 3.35 1319.9 4.583 3.72 17.61 38.92 38.919 0.000 38.92 19.0% 457
P45311 | MH19913 | MH19914 0.897 63.803 4 0 0 13.4 1333.3 4.630 3.72 17.86 39.37 39.369 0.000 39.37 24.3% 265
P45312 | MH19914 | MH19915( 0.390 64.193 0 0 0 0 1333.3 4.630 3.72 17.97 39.48 39.478 0.000 39.48 24.0% 273
P45313 | MH19915 [ MH19916 0.699 64.891 1 0 0 3.35 1336.65 4.641 3.72 18.17 39.72 39.723 0.000 39.72 19.0% 461
P517347 | MH19916 | MH23876( 0.910 65.802 2 0 0 6.7 1343.35 4.664 3.71 18.42 40.08 40.077 0.000 40.08 19.2% 456
P517348 | MH23876 | MH23875 0.264 66.065 1 0 0 3.35 1346.7 4.676 3.71 18.50 40.20 40.201 0.000 40.20 19.5% 445
P5173427| MH23875 | MH23874| 0.383 66.449 3 0 0 10.05 1356.75 4,711 3.71 18.61 40.46 40.456 0.000 40.46 18.9% 480
P517326 | MH23874 | MH23873 0.234 66.683 2 0 0 6.7 1363.45 4.734 3.71 18.67 40.62 40.621 0.000 40.62 19.3% 456
P517324 | MH23873 | MH23872( 0.451 67.133 5 0 0 16.75 1380.2 4.792 3.71 18.80 40.99 40.994 0.000 40.99 19.7% 444
P517325 | MH23872 | MH23871 0.319 67.453 3 0 0 10.05 1390.25 4.827 3.70 18.89 41.23 41.232 0.000 41.23 19.5% 455
P517334 | MH23871 pVaverley Rd 9.878 77.331 78 0 0 261.3 1651.55 5.735 3.65 21.65 47.81 47.809 0.000 47.81 12.5% 1394
390 Waverley Road PS 47.809 0.000 47.81 FULL 0




205 68 420
200 Waverley Road PS System
Single Unit Town Multi-Unit Total Average I/ Total Design | Total Design
] u/s D/S Total ine ! W e Population ) verag Peaking / Design 's 's Total Design | Pipe Capacity | Ramaining
Pipe Manhole | Manhole Area (ha) Area (ha) Houses Houses Houses e Population DWF Factor Allowance Flow (L/s) Flow: Res Flow: ICI Flow (L/s) | (Percent Full) | Capacity (L/s)
(units) | (units) | (units) AL (people) | (L/s) (L/s) (L/s) (L/s) sy
P518354 | MH19605 | MH19599( 37.547 | 114.878 195 0 0 653.25 2304.8 8.003 3.54 32.17 33.77 33.774 0.000 33.77 47.0% 41
P45427 | MH19599 | MH19600 0.000 114.878 0 0 0 0 2304.8 8.003 3.54 32.17 33.77 34.541 0.000 34.54 41.8% 60
1.374 1.374 6 0 0 20.1 20.1 0.070 4.38 0.38 0.77
P518355 [ MH19600 | MH28701 0.000 114.878 0 0 0 0 2304.8 8.003 3.54 32.17 33.77 36.090 0.000 36.09 42.8% 58
1.576 2.950 18 0 0 60.3 80.4 0.279 4.27 0.83 2.32
P518356 | MH28701 | MH28702 0.000 114.878 0 0 0 0 2304.8 8.003 3.54 32.17 33.77 79.166 0.000 79.17 68.9% 17
59.263 62.213 457 0 74 1697.45 1777.85 6.173 3.62 17.42 45.39
P518370 | MH28702 | MH28710 0.000 114.878 0 0 0 0 2304.8 8.003 3.54 32.17 33.77 79.436 0.000 79.44 59.2% 41
0.623 62.836 2 0 0 6.7 1784.55 6.196 3.62 17.59 45.66
P518371 | MH28710 | MH28703 0.656 178.370 1 0 0 3.35 4092.7 14.211 3.32 49,94 109.00 108.997 0.000 109.00 61.7% 47
P518357 | MH28703 | MH19573 2.845 181.215 5 0 0 16.75 4109.45 14.269 3.32 50.74 110.01 110.006 0.000 110.01 52.8% 91
P518375 | MH19573 | MH28712 13.576 | 194.791 28 44 38 326.7 4436.15 15.403 3.29 54.54 117.94 117.940 2272 120.21 59.7% 60
2.438 2.438 - - - 212 212 0.848 1.50 0.68 2.27
P518376 | MH28712 | MH19557 22.449 | 217.240 202 0 0 676.7 5112.85 17.753 3.24 60.83 132.64 132.638 2.272 13491 65.0% 43
P518358 | MH19557 | MH28704 0.625 217.865 4 0 0 13.4 5126.25 17.799 3.23 61.00 132.98 132.978 2.272 135.25 59.1% 71
P518359 | MH28704 | MH28705 0.728 218.593 6 0 0 20.1 5146.35 17.869 3.23 61.21 133.43 133.428 2.272 135.70 59.0% 72
P518360 | MH28705 | MH19567 0.957 219.550 5 0 0 16.75 5163.1 17.927 3.23 61.47 133.90 133.902 2.272 136.17 43.0% 218
P518361 | MH19567 | MH28706 3.370 222.920 16 0 0 53.6 5216.7 18.114 3.23 62.42 135.50 135.503 2.272 137.78 42.7% 226
P518362 | MH28706 | MH19208 1.671 224.591 5 0 0 16.75 5233.45 18.172 3.23 62.89 136.18 136.176 2.272 138.45 46.1% 180
54,529 | 279.120 342 242 0 1956.4 7189.85 24.965 3.10 78.15 174.75
P47672 | MH19208 |MH20986| ~22° >.220 - - - 660 660 2.634 1.50 1.46 640 174.748 13.467 188.21 38.4% 415
5.940 5.940 - - - 418 418 1.670 1.50 1.66 4.79
P47452 | MH20986 | MH20987 0.342 279461 2 0 0 6.7 7196.55 24.988 3.09 78.25 174.92 174.921 13.653 188.57 29.8% 787
0.291 0.291 - - - 40 40 0.042 2.00 0.08 0.19
0.267 279.728 0 0 0 0 7196.55 24.988 3.09 78.32 175.00
P47453 | MH20987 | MH20988 0.183 0.183 - - - 50 50 0.052 2.00 0.05 0.18 174.996 15.309 190.30 44.6% 274
0.641 0.641 - - - 130 130 0.518 2.00 0.18 1.47
P47454 | MH20988 | MH20989 0.160 279.888 1 0 0 3.35 7199.9 25.000 3.09 78.37 175.08 175.079 15.309 190.39 50.2% 188
pa7455 | MH20989 | MH20990 22.343 | 302.231 136 6 50 588.2 7788.1 27.042 3.06 84.62 188.12 188.116 16.120 204.24 59.4% 104
1.966 1.966 - - - 100 100 0.104 2.00 0.55 0.81
P47456 | MH20990 | MH20991 1.402 303.633 1 0 0 3.35 7791.45 27.054 3.06 85.02 188.55 188.547 16.120 204.67 57.7% 119
pa7457 | MH20991 | MH20992 1.814 305.447 17 0 0 56.95 7848.4 27.251 3.06 85.53 189.71 189706 16.822 206.53 73.8% 24
0.646 0.646 - - - 200 200 0.208 2.00 0.18 0.70
P47458 | MH20992 | MH20993 0.176 305.623 0 0 0 0 7848.4 27.251 3.06 85.57 189.76 189.755 16.822 206.58 57.6% 121
P47459 | MH20993 | MH20972 1.301 306.924 1 0 0 3.35 7851.75 27.263 3.06 85.94 190.16 190.158 16.822 206.98 65.0% 67
P455700 | MH20972 | MH40500 38.859 | 345.783 366 0 0 1226.1 9077.85 31.520 3.00 96.82 214.87 214.875 20144 235.02 65.2% 75
1.784 1.784 - - - 377 377 1.505 1.50 0.50 3.32
1.703 347.486 2 0 0 6.7 9084.55 31.544 3.00 97.30 215.43
P455701 | MH40500 | MH40501 0.252 0.252 - - - 96 96 0.756 4.00 0.07 3.85 215.426 24.947 240.37 68.5% 55
1.085 1.085 - - - 250 250 0.260 2.00 0.30 0.95




P455702 | MH40501 [ MH40502 0.308 347.794 1 0 0 3:35 3087.9 31.555 3.00 57.38 21555 215.550 25.407 240.96 54.4% 178
0.452 0.452 - - - 288 288 0.067 4.00 0.13 0.46
P455703 [ MH40502 paverley Rg 0.287 348.080 0 0 0 0 9087.9 31.555 3.00 97.46 215.63 215.630 25.407 241.04 55.5% 164
200 Waverley Road PS 0.000 | 348.080 0 0 0 0 9087.9 31.555 3.00 97.46 215.63 215.630 25.407 241.04 FULL 0
P518366 | MH19605 | MH28707( 0.000 114.878 0 0 0 0 2304.8 8.003 3.54 32.17 33.77 33.774 0.000 33.77 45.3% 46
P518367 | MH28707 | MH28708( 0.000 114.878 0 0 0 0 2304.8 8.003 3.54 32.17 33.77 33.774 0.000 33.77 42.7% 55
P518368 | MH28708 | MH28709( 0.000 114.878 0 0 0 0 2304.8 8.003 3.54 32.17 33.77 33.774 0.000 33.77 42.8% 55
P518369 | MH28709 | MH28710( 0.000 114.878 0 0 0 0 2304.8 8.003 3.54 32.17 33.77 33.774 0.000 33.77 45.7% 45







ATTACHMENT C
Port Wallace Process Overview

Requirement Purpose Status

Complete a watershed
study

e Regional Watersheds
Advisory Board
Meeting

The Regional Plan identifies Council
complete of a watershed study
when considering an amendment to
the Urban Service Boundary. The
watershed study determines the
amount and location of
development that can be
accommodated while maintaining
water quality objectives.

A watershed study was

completed in 2013.

The study concluded that
Port Wallace could be
developed if stormwater
runoff is effectively
managed.

Initiate secondary
planning

e Establish a public
participation program

The Regional Plan identifies Council
adopt a secondary planning
strategy when considering an
amendment to the Urban Service
Boundary. The secondary plan
identifies land use, densities, open
space and other community
amenities.

Creation of a public participation
program is required under the
Halifax Charter. In this instance, the
Port Wallace Public Participation
Committee (PWPPC) has been
formed provide input over the
course of the project. The PWPPC
will provide formal
recommendations regarding any
policy and regulatory amendments
to Community Council.

In 2014 Regional Council
initiated the Secondary Plan
process for Port Wallace.

In 2014 a Public Participation
Program was approved by
Regional Council and the
Port Wallace Public
Participation Committee
(PWPPC) was formed.

Staff have met with the
PWPPC seven times since
the outset of the project and
held three public meetings.

Identify growth-related
infrastructure costs

e Identify development
constraints

e Identify and analyze
site design concepts

o Establish preferred site
design concept

The Regional Plan identifies that
Council consider and evaluates
environmental and cultural land use
impacts. A Land Suitability Analysis
(LSA) report assesses the suitability
of the land to support potential
future development, and considers
environmental and cultural criteria.
This report identifies go and no-go
areas for the site design.

Once the development constraints
are identified, a series of conceptual
designs can be created to analyze
how future development might be
organized on the lands. This can
also include infrastructure
considerations and pre-design. The
consideration of constraints and the
pre-design baseline information is
the first step of establishing
Infrastructure Charges.

A land suitability analysis
(LSA) study began in 2014
and was completed in 2016.
The LSA was used as the
basis for the conceptual site
design.

Two areas were identified
that should not be
developed: the wetlands and
potential contaminated area
around Barry’s Run/Mitchells
Brook and an isolated parcel
which is within the Topsail
Lake public water supply
watershed.

In 2016 a series of design
concepts were created and
presented to the PWPPC
and broader community
through a Public Meeting
held on November 3, 2016.
Pre-design baseline studies

The watershed, land suitability and baseline infrastructure studies as well as previous staff reports, a full
list of policies and other information pertaining to this project can be found at:
http://www.halifax.ca/planhrm/portwallace.php
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Requirement

Purpose

To establish potential growth-
related infrastructure costs, the
Municipality studies the capacity of
the existing infrastructure to
determine it if can accommodate
the proposed development. This
includes analyzing different
infrastructure scenarios based on
different conceptual designs. This is
the second step of establishing
Infrastructure Charges, to establish
the Baseline Costs.

Status

were conducted in 2016.
For transportation services,
sections of Forest Hills
Extension, Waverley Road,
and Main Street are currently
near capacity

For water and waste water
services, Halifax Regional
Water Commission (HRWC)
concluded that the sewer
system on Waverley Road
would need upgrades

The Master Plan
Infrastructure Study RFP
was initiated in 2017 and
completed in January 2018.

Regional Council
validation of costs and
preferred site design

e (Current Step)

A check in with Regional Council
occurs before detailed financial
analysis, site design, phasing and
sequencing, and finalizing
secondary plan policy and by-laws.
This is step three of establishing
Infrastructure Charges, Council
Validation.

This report (March 2018)
provides Council with the
results of the Master Plan
Infrastructure Study for
validation, including a
preferred design concept,
before staff proceeds with
the more detailed financial
modelling and site design.

Assess detailed costs
and infrastructure CCC

Once infrastructure costs are
validated by Regional Council, the
Municipality assesses the viability of
infrastructure charges. In this
instance a Capital Cost Contribution
(CCCQC) study establishes the portion
of infrastructure costs that would be
covered by the developers and what
may be covered by HRM and
Halifax Water. An assessment of
site design phasing and risk also
occurs at this stage. This is the
fourth step in establishing
infrastructure charges, the Master
Planning.

At this this point Halifax Water
Board will recommend if a CCC for
the Port Wallace charge area is
viable.

Staff anticipates this work
include:
o Detailed Financial Model
o Timing/Phasing and Site
Design
Risk Assessment
Halifax Water Board
Review

O O

Establish secondary plan
framework

At the same time as assessing the
infrastructure charges, policies and
regulations to guide the future
development of the site are
developed. The appropriate

Staff anticipates this work
will include:
o Regional Watershed
Advisory Board Meeting
o PWPPC Meetings
o Public Meeting

The watershed, land suitability and baseline infrastructure studies as well as previous staff reports, a full
list of policies and other information pertaining to this project can be found at:
http://www.halifax.ca/planhrm/portwallace.php
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Requirement

Purpose
advisory bodies of Council are also
consulted.

Status

o Creation of Staff Report

HRM Decision -
Secondary Plan and
Land Use By-law
Amendments and
Development Agreement

Once the work regarding
infrastructure charges and policy
and regulatory frameworks has
been completed a report will be
provided to Council outlining the
Secondary Plan Framework. In this
instance the report will outline the
following:

e Regional Watershed Advisory
Board Recommendation

e PWPPC Recommendation

e HRWC Board Recommendation

¢ HRM planning, infrastructure,
and financial recommendations
(including risk assessment)

e Secondary Plan Policy and
Land Use By-law Amendments

e Development Agreement

Staff anticipates this work
include:

o Harbour East-Marine
Drive Community
Council

o North West Community
Council

o Regional Council

o Provincial Review

o Harbour East-Marine
Drive Community
Council (DA Approval)

o North West Community
Council (DA Approval)

o DA Appeal Period

Halifax Water/NSUARB
Decision — Water,
Wastewater and
Stormwater CCCs

A report will be prepared and
presented to the Halifax Water
Board with detailed analysis again
to determine if an application to the
NSURAB is merited. If merited an
application to the NSUARB will be
prepared and heard.

Staff anticipates this work
will include:
o Halifax Water Board
Review
o Nova Scotia Utility and
Review Board Approval

HRM Decision -
Expansion of Urban
Service Area Boundary
and Adoption of
Transportation CCCs

Once the HRWC Board. In this
instance the report will outline the
following:

e NSUARB Recommendation
e Subdivision By-law Service
Boundary Amendments

e Subdivision By-law
Infrastructure Charges

HRM is responsible for the
Transportation related infrastructure
charges. Halifax Water is
responsible for any Water,
Wastewater and Stormwater related
infrastructure charges.

Staff anticipates this work
include:

o Regional Council

o Provincial Review

The watershed, land suitability and baseline infrastructure studies as well as previous staff reports, a full
list of policies and other information pertaining to this project can be found at:
http://www.halifax.ca/planhrm/portwallace.php
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ATTACHMENT E: Policy Excerpts

EXCERPTS FROM THE REVISED REGIONAL PLANNING STRATEGY THAT MAY
HAVE BEARING ON THE PORT WALLACE SECONDARY PLANNING STRATEGY

CHAPTER 2: ENVIRONMENT, ENERGY AND CLIMATE CHANGE

2.1

1.

E-9

E-10

E-15

OBJECTIVES

Promote an approach to environmental management and economic development
that supports a sustainable future through cooperation with other levels of
government, government agencies, residents, and non-governmental organizations;

Foster a land management and community design approach which integrates
preservation of lands and aquatic systems of ecological, cultural and environmental
significance; lands suited for renewable resource extraction; and lands suited for
parks, trails and corridors which provide recreational and educational
opportunities;

Adopt development practices that sustain air, land, water and groundwater
resources; and

Conserve energy and respond to climate change.

Where HRM is considering approval of new secondary planning strategies or
amendments to existing secondary planning strategies to allow new developments,
natural corridors shall first be delineated, consistent with the Greenbelting and Public
Open Space Priorities Plan approach, to identify areas to be retained for natural areas
and natural corridors.

The recommendations of the Urban Forest Master Plan, adopted in principle by HRM in
September 2012, shall be considered in planning, programming and regulatory activities
related to managing and enhancing the urban forest cover in HRM.

HRM shall, through the applicable land use by-law, establish a Wetlands Schedule to be
used as a reference in determining the presence of wetlands 2000 m?2 or greater in area.
On all applications for development approval, the by-law shall require the proponent to
verify the existence and extent of any wetland shown on the schedule. The by-law shall
prohibit development within any such wetland except as required to allow for public
infrastructure. HRM may consider amending the restrictions made under the land use by-
laws from time to time to conform to any guidelines or Statement of Provincial Interest
adopted by the Province.



E-16

E-17

E-21

E-23

HRM shall, through the applicable land use by-law, require the retention of a minimum
20 metre wide riparian buffer along all watercourses throughout HRM to protect the
chemical, physical and biological functions of marine and freshwater resources. Through
a secondary planning process, the width of the riparian buffer may be increased. Lands
designated Halifax Harbour on the Generalized Future Land Use Map (Map 2), industrial
lands within the port of Sheet Harbour and lands within the Waterfront Residential (R-
1C) Zone under the Shubenacadie Lakes Secondary Planning Strategy shall be exempted
from the buffer requirement.

Development within the riparian buffer shall generally be prohibited but provisions may
be made to permit water control structures, boardwalks, walkways and trails of limited
width, fences, public road crossings, driveway crossings, wastewater, storm and water
infrastructure, marine dependent uses, fisheries uses, boat ramps, wharfs, small-scale
accessory buildings or structures and attached decks, conservation uses, parks on public
lands and historical sites and monuments within the buffer. In addition, no alteration of
land levels or the removal of vegetation in relation to development will be permitted.

Further to policy E-16, where a development may be considered by development
agreement, HRM shall consider the acquisition of riparian buffers as public open space.

HRM shall restrict development and prohibit the placement of fill or alteration of grades
in association with development that restricts the capacity of flow or increases flood
levels within the 1 in 100 year and 1 in 20 year floodplains for designated watercourses,
under secondary planning strategies and land use by-laws. Water control structures,
boardwalks and walkways, conservation uses, historic sites and monuments and
wastewater, stormwater and water infrastructure shall be permitted within floodplains.
Within the 1 in 100 year floodplain, HRM may, through secondary planning strategies
and land use by-laws, permit development which has been adequately flood-proofed.

HRM shall undertake watershed or sub-watershed studies concerning natural
watercourses prior to undertaking secondary planning strategies in areas where new or
additional development could adversely affect watercourses within the watershed. The
studies, where appropriate, shall be designed to:

(@) recommend measures to protect and manage quantity and quality of groundwater
resources;

(b) recommend water quality objectives for key receiving watercourses in the study area;

(c) determine the amount of development and maximum inputs that receiving lakes and
rivers can assimilate without exceeding the water quality objectives recommended
for the lakes and rivers within the watershed;

(d) determine the parameters to be attained or retained to achieve marine water quality
objectives;

(e) identify sources of contamination within the watershed,;

(F) identify remedial measures to improve fresh and marine water quality;



(g) identify any areas around watercourses where increased flow from development
could cause flood damage to properties or environmental damage and estimate the
maximum increase in flow from the area to be developed that would not cause
damage to the areas identified,

(h) recommend strategies to adapt HRM’s stormwater management guidelines to achieve
the water quality objectives set out under the watershed study;

(i) recommend methods to reduce and mitigate loss of permeable surfaces, native plants
and native soils, groundwater recharge areas, and other important environmental
functions within the watershed'! and create methods to reduce cut and fill and overall
grading of development sites;

() identify and recommend measures to protect and manage natural corridors and
critical habitats for terrestrial and aquatic species, including species at risk;

(k) identify appropriate riparian buffers for the watershed;

() identify areas that are suitable and not suitable for development within the watershed;

(m) recommend potential regulatory controls and management strategies to achieve the
desired objectives; and

(n) recommend a monitoring plan to assess if the specific water quality objectives for the
watershed are being met.

E-24 HRM may consider preparing a water quality monitoring protocol to provide guidance
for water quality monitoring plans accepted by HRM under clause (n) of policy E-23 and
any other monitoring programs to be undertaken for HRM by landowners.

E-26 The Community Energy Plan (CEP), approved by HRM in 2007 and as updated, shall
provide guidance to HRM actions and programs with the goal of embedding
considerations of energy security, energy conservation, energy distribution and energy
consumption into all aspects of HRM activities. Updates to the CEP will seek proven,
integrated and systematic approaches to energy planning in collaboration with
community stakeholders with the goal of reducing corporate and community energy
consumption with particular emphasis on using renewable energy (geothermal, solar,
wind) and district energy.

E-27 Where deemed advisable to implement or further an action or program of the Community
Energy Plan or the Economic Strategy under Section 5.2, HRM shall consider
amendments to Secondary Planning Strategies and Land Use By-laws or any other by-
laws of the Municipality.

1 Gibbon, J. Addressing Imperviousness In Plans, Site Design and Land Use Regulations, Non-Point Education for
Municipal Officials. 1998. Technical Paper Number 1, University of Connecticut.



CHAPTER 3: SETTLEMENT AND HOUSING

3.1 OBJECTIVES

1. Direct growth so as to balance property rights and life-style opportunities with

responsible fiscal and environmental management;

2. Target at least 75% of new housing units to be located in the Regional Centre and
urban communities with at least 25% of new housing units within the Regional
Centre over the life of this Plan;

3. Focus new growth in centres where supporting services and infrastructure are
already available;

4. Design communities that:

(a) are attractive, healthy places to live and have access to the goods, services and
facilities needed by residents and support complete neighbourhoods as
described in 6.2.2 (v) of this Plan;

(b) are accessible to all mobility needs and are well connected with other
communities;

(c) promote energy efficiency and sustainable design;

(d) protect neighbourhood stability and support neighbourhood revitalization;

(e) preserve significant environmental and cultural features;

(f) promote community food security’;

(g) provide housing opportunities for a range of social and economic needs and
promote aging in place;

5. Maintain the character of rural communities;

6. Preserve agricultural and resource lands;

7. Provide opportunities to establish a network of interconnected greenbelts and open
spaces; and

8. Support housing affordability.

S-1  The Urban Settlement Designation, shown on the Generalized Future Land Use Map

(Map 2), encompasses those areas where HRM approval for serviced development has
been granted and to undeveloped lands to be considered for serviced development over
the life of this Plan. Amendments to this Boundary may be considered:

! Community food security exists when community residents obtain a safe, culturally acceptable, nutritionally
adequate diet through a sustainable food system that maximizes community self-reliance and social justice.

4



(a) where reviews of regional population and housing forecasts have been undertaken
and the proposed amendments may assist in achieving the growth targets established
by this Plan; and

(b) the lands are within or adjacent to a growth centre.

S-2 Where requests are received to initiate secondary planning for any of the areas
identified above as potential growth areas, consideration shall be given to:
(@) the need for additional lands and the fiscal implications to HRM and Halifax Water
and their capacity to meet additional financial commitments; and
(b) the implications for achieving the HRM growth targets.
Table 3-1:  Future Characteristics of Urban Settlement Growth Centres
Centre Centre Name Land Uses and Transit, AT and Parking | Open Space Cultural Heritage
Type Design
Urban Spryfield * Mix of low, medium | » Connecting point for « Streetscaping featuring | ¢ Built and natural
District Bedford West and high density transit routes to other landscaped pocket heritage to be
Growth Sunnyside Mall residential, centres and Regional parks and tree-lined maintained and
Centre Sackville commercial, Centre streets . |mp.roved
Russell Lake institutional and . Enh destri * Interconnected private | ¢ Heritage features
Port Wallace institu '9"3 an - nhance pedestrian and public open space integrated with new
Sandy Lake recreation uses linkages linked with greenbelt development
Hwy. 102 West * In established + Street or shared corridors * Public art integrated
Corridor residential surface parking atthe | « Improved quality and with new development
Bedford South neighbourhoods, low rear wherever possible quantity of parkland + Scenic public views
to medium density « Access to AT routes : Foclgs ondvtvatﬁzrfront greltservler? .
residential uses + Short interconnected parks and trar’s ultural heritage
L . * Private and public realm | corridors
* Existing reFall plazas blocks fgr ease of urban forest canopy
and shopping centres |  walkability cover to be maintained
* Encourage infill or and improved
redevelopment of * Riparian canopy cover
large parking lots into to be maintained and
traditional blocks with improved
treetwalls and st * Provisions for food
streetwalls and step- security
backs
* Pedestrian oriented
facades
S-9  HRM shall prepare secondary planning strategies for the centres outlined in Tables 3-1

and 3-2 and generally illustrated on Map 1 with consideration given to:

a) the objectives presented in section 3.1 and the general characteristics presented in
Tables 3-1 and 3-2;
b) the specific boundaries, population targets and detailed design policies related to the
layout of the centres, range of permitted uses and criteria for conversion of uses,

allowable development densities and mechanisms for implementation;

c) the recommendations of any plans and studies identified by this Plan that have been
accepted or endorsed by Regional Council; and




S-12

S-30

d) any other relevant objectives and policies of this Plan.

HRM shall encourage the Province and the Halifax Regional School Board to take into
consideration the objectives of this Plan and secondary planning strategies when deciding
where to locate schools and other public facilities to integrate complementary
developments.

When preparing new secondary planning strategies or amendments to existing secondary
planning strategies to allow new developments, means of furthering housing affordability
and social inclusion shall be considered including:

a) creating opportunities for a mix of housing types within designated growth centres
and encouraging growth in locations where transit is or will be available;

b) reducing lot frontage, lot size and parking requirements;

c) permitting auxiliary dwelling units or secondary suites within single unit dwellings;

d) permitting homes for special care of more than three residents of a scale compatible
with the surrounding neighbourhood;

e) permitting small scale homes for special care as single unit dwellings and eliminating
additional requirements beyond use as a dwelling;

f) introducing incentive or bonus zoning in the Regional Centre;

g) allowing infill development and housing densification in areas seeking revitalization;
and,

h) identifying existing affordable housing and development of measures to protect it.

CHAPTER 4: TRANSPORTATION AND MOBILITY

4.1

OBJECTIVES

Implement a sustainable transportation strategy by providing a choice of integrated
and connected travel modes emphasizing public and community based transit,
active transportation, carpooling and other viable alternatives to the single occupant
vehicle;

Promote land settlement patterns and urban design approaches that support fiscally
and environmentally sustainable transportation modes;

Forecast HRM’s need for mobility and provide service and infrastructure to meet
this demand while influencing choices towards transportation sustainability; and

Design complete streets for all ages, abilities, and modes of travel.
The Halifax Transportation Demand Management (TDM) Functional Plan (June 2010)

shall provide guidance for future strategies and programs to further the transportation
objectives of this Plan.



T-2

T-3

T-7

T-8

T-9

T-12

T-16

T-17

The Active Transportation Plan, approved by HRM in November 2006, shall provide
guidance for the objectives, policies, plans and standards for an active transportation
network. Consideration shall be given to revisions to this Plan to further advance the
goals of, supporting healthy lifestyles, enhancing mobility and public safety, improving
environmental quality and reducing auto dependency.

When preparing secondary planning strategies or negotiating development agreements,
HRM shall consider:

(@) protecting greenways from development that would disrupt the continuity of planned
greenways;

(b) requiring planned greenways to be built by developers to HRM standards when the
land abutting them is developed; and

(c) requiring new development be connected to, and provide access to, existing and
planned greenways.

The Urban Transit Service Boundary, illustrated in Map 7 of this Plan, shall establish the
area within which HRM will direct future investment in public transit services, with the
exception of rural commuter express service which may be considered outside of this
Boundary. The level of service outside this boundary shall not be increased, but
modifications to services may be considered that serve to facilitate operational planning.
Existing routes and services not contained within this boundary will continue to exist, and
as with any public transit routes or services, any service reductions will be based upon
performance standards approved by HRM.

Transit priority measures, such as designated transit lanes, transit signal priority, and
queue jump lanes may be made to improve the reliability and travel time of public transit
vehicles.

HRM shall require mixed use residential and commercial areas designed to maximize
access to public transit (Transit Oriented Development) within the Urban Transit Service
Boundary through secondary planning strategies, and shall strive to achieve the intent of
this policy through land use by-law amendments, development agreements and capital
investments.

The Regional Parking Strategy Functional Plan, approved by HRM in 2008, shall
provide guidance for strategies and policies to increase the efficiency of the existing
parking system, reduce parking demand and advance related transportation objectives of
this Plan.

Streets shall be designed to support pedestrians, bicyclists, and public transit and to
improve public health and safety.

Municipal service design standards for streets shall be reviewed from time to time to
ensure that streets are designed for all ages, abilities and modes of travel and reflect the
character of the community in which the streets are located.



CHAPTER 5: ECONOMY AND FINANCE

5.1

EC-5

EC-7

EC-8

EC-9

OBJECTIVES:

Ensure that there are sufficient lands available around the harbour and in business
parks to provide economic opportunities;

Prepare financial plans and strategies that support and encourage the outcomes of
this Plan, including environmental conservation, housing affordability, economic
competitiveness, revitalization of the Regional Centre and neighbourhood stability.

Where HRM has identified lands that may be suitable for industrial uses, amendments to
secondary planning strategies and land use by-laws shall be initiated to allow for the
intended uses and to ensure that these lands remain available while minimizing conflicts
with existing or future incompatible uses in the vicinity.

HRM shall seek to protect and improve road and rail access to existing and future
industrial lands within business parks and on Halifax Harbour.

HRM may consider permitting private business parks in appropriate locations within or
adjacent to designated growth centres.

Provisions may be established under secondary planning strategies to allow for
residential developments within private business parks through a development agreement.
Policy criteria shall be established to achieve compatible developments and ensure that
residents have adequate services and infrastructure.

EC-18 HRM shall establish provisions under Secondary Planning Strategies and the Regional

Subdivision By-law to allow for imposition of infrastructure charges required to service
new growth areas. The charge shall be determined separately for each charge area in
accordance with the Infrastructure Charges Best Practices Guide: A Capital Cost
Contribution Policy, adopted by HRM in 2002, as may be amended from time to time.

EC-19 HRM shall consider establishing by-laws to allow for the recovery of growth related costs

both on a regional basis and on an area basis where growth related re-development is
being contemplated through secondary planning provisions. In determining an
appropriate charge, consideration shall be given to the recommendations of the HRM
Infrastructure Charge Study: Final Report (2006).



CHAPTER 7: CULTURAL AND HERITAGE RESOURCES

7.1 OBJECTIVES

1. Preserve cultural and heritage resources in HRM and develop policies, programs
and regulations to protect and enhance them;

2. Promote cultural and heritage considerations in HRM’s broader planning and
municipal decision making processes;

3. Assist communities in identifying and celebrating cultural and heritage assets;

4. Support cultural and heritage tourism through investment in signature cultural and
heritage attractions and events;

5. Broaden heritage protection through the identification and preservation of cultural
landscapes;

o

Increase opportunities for cultural activity and bolster the creative economy; and

7. Recognize the importance of arts, including professional arts, to the creative
economy and vitality of our region.

CH-1 The HRM Cultural Plan (March 2006), as amended from time to time, shall provide
strategic direction to guide HRM in achieving its long-term cultural goals.

CH-2 The Model for Assessing Cultural Heritage Values in the Halifax Regional Municipality
(April 2005) shall provide guidance for the identification of sites, communities, and
landscapes of cultural and historical significance in HRM.

CH-3 HRM shall prepare a Culture and Heritage Priorities Plan for consideration of adoption
by HRM in whole or in part.

CH-5 HRM shall consider the retention, preservation, rehabilitation and restoration of those
buildings, public building interiors, streetscapes, cultural landscapes, areas and districts of
historic, architectural or cultural value in both urban and rural areas and encourage their
continued use.

CH-8 HRM shall, through the Culture and Heritage Priorities Plan and secondary planning
processes, consider the recognition, preservation, and promotion of significant cultural
landscapes.

CH-9 When considering any amendments to secondary planning strategies involving lands
adjacent to the Shubenacadie Canal, HRM shall give consideration to the potential impact
of development on the visual quality, cultural and historic value and environmental
resources of the Shubenacadie Canal.



CH-14 HRM shall adopt the Standards & Guidelines for the Conservation of Historic Places in

Canada, 2" Edition (hereinafter referred to as the Standards & Guidelines) in place of its
existing Heritage Building Conservation Standards and amend the Heritage Property
Bylaw, Barrington Street Heritage Conservation District Bylaw, Downtown Halifax
Secondary Municipal Planning Strategy, Downtown Halifax Land Use Bylaw, and other
secondary planning strategies, and land use bylaws, as necessary, to effect this change.

CH-18 To protect HRM’s built heritage and cultural landscapes, HRM shall, through secondary
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planning strategies consider:

(a) the priorities established through the Culture & Heritage Priorities Plan;

(b) designating historically significant buildings, sites, streetscapes, conservation
districts and cultural landscapes for heritage protection;

(c) using Heritage Conservation Districts as a means to protect and promote the unique
built and visual heritage features throughout HRM, and implement incentive
programs for those designated Heritage Districts;

(d) developing additional, area-specific design criteria that supplement and embody the
principles of the Standards & Guidelines for the Conservation of Historic Places in
Canada, 2" Edition and reinforce the heritage character of an area;

(e) developing mapping and inventories of heritage buildings based on building age,
architectural significance, historic events or persons;

(f) developing mapping, inventories and policies in support of the preservation of
cultural landscapes, including, but not limited to:

(1) scenic views, and sites of potential archaeological significance;

(ii) areas representative of the cultural origins, social heritage and ethnic diversity of
local communities;

(iii) cemeteries and places of worship;

(g) strategies for the development of central public spaces and amenities for performing
arts, visual arts, and heritage activities, for the incorporation of arts and culture
facilities into new civic developments, and for the incorporation of public art,
horticultural elements, monuments and commemorative markers into new
development;

(h) strategies to encourage the reuse, restoration, and retention of registered heritage
properties and throughout HRM, including but not limited to:

(i) allowing for a relaxation of zoning requirements for registered heritage properties,
such as setback or side yard provisions, permitted uses, or parking requirements,
where it can be demonstrated that current limitations are an impediment to the
revitalization, rehabilitation, and ongoing use of the property;

(i) allowing for a relaxation of building code requirements through the application of
the Alternate Compliance Methods of the Nova Scotia Building Code Regulations;
and

(iii) amending zoning requirements to better reflect the traditional form and
placement of heritage buildings and the streetscape typology of the neighbourhood;

(i) preserving heritage buildings and areas when undertaking municipal public works;



()

(k)

(1)
(m)
(n)

(0)

(p)
(@)

()

prior to selling or otherwise disposing of any surplus municipal property which may

have heritage significance, carrying out an evaluation of the property to determine

the level of significance, if any. Where the surplus property is of significance,

measures should be undertaken to ensure the retention of the building to the greatest

reasonable extent through heritage registration, restrictive covenants or other

appropriate means;

requiring that applications for redevelopment of a registered heritage property, a

property adjacent to a registered heritage property, or a property within a heritage

district, include a heritage impact statement that describes impacts of the

development on heritage areas;

measures to protect significant viewplanes;

identifying scenic entry routes;

requiring that if registered heritage properties or structures within a heritage

conservation district must be replaced due to age, fire or forces of nature, there be

flexibility within the review process to allow reconstruction on the original building

footprint and in the original building form by permitting relief from building

setbacks, height restrictions, or other conditions that would otherwise change the new

structure's location or historic form;

adopting policies to permit incentive or bonus zoning within the geographic area

permitted under applicable legislation where such policies provide for the

preservation and sustainability of heritage buildings and where the public benefit to

the heritage building can be clearly quantified or illustrated,;

identifying and protecting regionally significant views as a component of cultural

landscapes;

developing guidelines for:

(i) scenic lookouts, information and directional signs to important urban and rural
cultural, heritage, environmental and tourism destinations;

(ii) the protection of views to natural and cultural heritage features, mature trees and
roadside vegetation along and beyond the road right-of-way; and

(iii) coordination with private landowners and the provincial government regarding
landscaping, berming, pathways and other features; and

considering the preservation of significant cultural landscapes, and culturally

significant coastal villages and their landscapes through mechanisms such as

management plans, land use designations, architectural design guidelines, direct

purchase, lease, conservation easements or other means available under the authority

of applicable provincial legislation.

CHAPTER 8: MUNICIPAL WATER SERVICES, UTILITIES AND SOLID WASTE

8.1 OBJECTIVES

11

Coordinate municipal initiatives with the Halifax Regional Water Commission
(Halifax Water) to:

(a) provide water, wastewater and stormwater services in a cost-effective manner;
(b) recoup growth related costs from benefitting property owners; and
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(c) reduce degradation to the natural environment.

Manage growth to make the best use of existing water, wastewater and stormwater
infrastructure and avoid unnecessary or premature expenditures;

Support environmentally sustainable practices for developments serviced with on-
site water and wastewater services;

Reduce above grade electrical and telecommunication lines;

Encourage the development of an comprehensive natural gas distribution system;
and

Reduce the amount of solid waste generated and operate solid waste facilities in an
environmentally responsible and cost-effective manner.

HRM shall work with Halifax Water to coordinate municipal land use planning and
development initiatives with the planning and development of municipal water, waste-
water and stormwater facilities in a manner that is consistent with the objectives of this
Plan, the Transfer Agreement and can satisfy policies and regulations of Halifax Water
and the Review Board.

HRM shall establish an Urban Service Area under the Regional Subdivision By-law to
designate those areas within the Urban Settlement Designation and the Harbour
Designation where municipal wastewater collection and water distribution systems are to
be provided. The Area shall initially include all lands within existing service boundaries
established under secondary planning strategies at the time of adoption of this Plan.
Lands within the Urban Service Area shall only be developed with municipal wastewater
collection and water distribution systems. Any service boundary established under
existing secondary planning strategies shall be replaced by the Urban Service Area
boundary in the Regional Subdivision By-law.

When considering any expansion of the Urban Service Area, HRM shall have regard to
the following:

(@) that a Secondary Planning Strategy for the lands to be included within the Urban
Service Area has been adopted by HRM except that this requirement may be waived
where, in the opinion of HRM, the proposed extension represents a minor adjustment
to the Area;

(b) the financial ability of HRM to absorb any costs relating to the extension;

(c) if required, a watershed or sub-watershed study has been completed in accordance
with Policy E-23;

(d) that, if required to pay for growth-related municipal infrastructure costs, a municipal
infrastructure charge area has been established or is adopted concurrently with the
boundary amendment;
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(e) the need to oversize the water, wastewater or stormwater systems to allow for future
development within an Urban Settlement or Urban Reserve designation; and

(f) a charge needed to pay for growth related improvements to the water, wastewater or
stormwater systems has, where required, been approved by the Review Board.

Within the Urban Service Area, where a new Secondary Planning Strategy or an
amendment to an existing Secondary Planning Strategy is proposed to accommodate
future growth, no approval shall be granted unless:

(@) a by-law has been established or is proposed concurrently to pay for growth related
municipal infrastructure or HRM has determined that a by-law is not warranted; and

(b) a charge needed to pay for growth related improvements to the water, wastewater or
stormwater services has been, where required, been approved by the Review Board.

HRM shall consider adopting a stormwater management and erosion control by-law with
provisions made that may be area specific and may vary by type of development and,
where required, be subject to approval by the Review Board. When considering adoption
or amendments to the by-law, the following matters may be considered:

(@) the cost and effectiveness of methods to reduce increased stormwater flows caused
by development with consideration given to problems associated with downstream
flooding, stream bank erosion, groundwater contamination and inflow and
infiltrations into wastewater systems;

(b) the potential for employing naturally occurring soils and native plant species in
stormwater management plans;

(c) means to reduce site disturbance and impervious surfaces in new developments;

(d) methods of reducing sediments, nutrients and contaminants being discharged into
watercourses; and

(e) the recommendations contained in a watershed study undertaken pursuant to policy
E-23 of this Plan.

HRM may consider regulatory and operational measures to reduce the quantity and
improve the quality of stormwater entering public stormwater facilities and watercourses
including, but not limited to, public education programs, animal waste control, spill
prevention plans, removing illegal connections, enhanced street sweeping, reduction in
road salts, land use restrictions and revisions of development standards. Any such
measures may apply in whole or in part of HRM and may require approval of the Review
Board.

HRM may consider supporting retrofits to existing stormwater facilities where it has been
determined that such retrofits could be expected to mitigate flooding or to improve the
quality of stormwater entering watercourses.



CHAPTER 9: GOVERNANCE AND IMPLEMENTATION

9.1 OBJECTIVES

G-1

G-3

G-5

G-9
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1.

Engage citizens in the development of policies, programs and services as the basis
for building healthy, strong and inclusive communities;

Monitor the effectiveness of policies and programs of this Plan;
Undertake periodic reviews of this Plan to assess whether changes are needed; and

Ensure that HRM policies and programs are aligned to achieve the vision and
objectives of this Plan.

The HRM Community Engagement Strategy, approved by HRM in 2008, shall guide how
HRM will inform, consult with, and engage the public in developing and implementing
its programs and services.

When preparing secondary planning strategies, HRM shall incorporate a visioning
program as part of the planning process.

When undertaking reviews of this Plan, Secondary Planning Strategies or other HRM
programs and investments, HRM shall seek the views of citizens, institutions, businesses
and community organizations in evaluating the effectiveness of existing policies,
programs and investments.

When new secondary planning strategies or amendments to existing secondary planning
strategies are brought forward for approval, HRM shall consider whether the proposed
objectives and policies are consistent with or further achieve the objectives and policies
of this Plan.



Relevant Regional Subdivision By-law Requirements

SERVICE AREA REQUIREMENTS

14 (1) For lots to be approved on a final plan of subdivision the subdivider shall provide the primary
and secondary services in compliance with Schedule "B", the service requirement map. The
subdivider shall, at its cost, design and construct all primary and secondary services to the
subdivision boundary in accordance with the specifications and procedures as outlined in the
current Engineering Regulations as outlined by the appropriate utility company. (RC-Jun
21/16;E-Jul 30/16)

(1a) Where lands to be subdivided are within the Urban Service Area, Water Service Area and the
Serviced (sewer only) area, as identified on Schedule B, have frontage on an existing public
street or highway which does not have Municipal sewer and/or water in that portion of the street
or highway, the subdivider shall, at its cost, design and construct all primary and secondary
services at least to the mid-point of the frontage of the last lot to be created by the proposed
subdivision. (RC-Jun 21/16;E-Jul 30/16)

INFRASTRUCTURE CHARGES
20 Where a charge area has been established by Council, an infrastructure charge shall be paid by
the subdivider in accordance with Schedules "F", "G", "L", M and N.

21 Final subdivision approval shall not be granted unless the infrastructure charge established
under this by-law is paid or the subdivider has entered into an agreement with the Municipality
deferring the payment of the infrastructure charge until such time as the Municipality has
accepted the primary service system.

22 The Municipality and the subdivider may enter into an infrastructure charges agreement which
may contain reasonable provisions with respect to any or all of the following:
(@) the payment of infrastructure charges in instaliments;
(b)  the subdivider's provision of certain services in lieu of the payment of all, or part, of the
charges;
(© the provision of security to ensure that the infrastructure charges are paid when due; or
(d) any other matter necessary or desirable to effect the agreement.



Relevant Dartmouth MPS Policies
Introduction

Regional Plan Context

Under the Provisions of the Planning Act, Section 12, a municipality within an area that is regulated by a
Regional plan, that municipality must prepare a Municipal Development plan within two years of the
Regional Plan coming into force (April 1975). This time limit for Dartmouth has been extended to
December 1978 for adoption of its Municipal Development Plan.

The philosophy behind regional planning in the context of the Halifax-Dartmouth region is to provide a
broad framework of policies and controls necessary to accommodate growth in the region while
preserving the natural and social environment. In essence, the Regional Development Plan is a control
document. The Regional Plan also recognizes the role of municipal planning and in fact instructs the
three municipalities to prepare Municipal Development Plans within the general framework of the
Regional Plan. Therefore, the relationship of municipal plans to the Regional Plan is viewed as municipal
plans being a refinement or detailing of the general policies of the region into the context of each
municipality. This is in fact the position Dartmouth has taken in preparing its Municipal Development Plan
as it relates to the Regional Plan. Through the process of plan preparation, several concerns and issues
have arisen that will constitute possible conflicts with the Regional Plan. In general terms the major
concern is the apparent lack of procedures for the implementation of the policies and programs within the
Regional Plan. It is assumed that through the Municipal Development Plan process and its
implementation that the policies of the Regional Plan will in turn be implemented. This may or may not be
the case in actual practice. The net effect of this may very well be to put a municipality in a position where
without any commitment, financial or otherwise, it may not be able to fulfil these expectations. Several
policies within the Regional Plan have been implemented and others are in the process. The concern is
that the plan itself does not address implementation methods and as a result is very open ended.

Areas of Conflict with the Regional Plan

1. The development boundary of the Regional Plan in the Port Wallace area of the City does not
coincide with the development boundary of the City of Dartmouth and has created a situation
where no development at all may occur between the two boundaries. In this situation the
Regional Development Boundary should be amended to reflect the City of Dartmouth's
Development Boundary.

2. The regional park designation of the Lake Charles/MicMac area should in the Regional Plan be
enlarged slightly to include the islands in Lake MicMac, both sides of the canal between the
two lakes and the actual water surface of both lakes to more accurately reflect the detail
planning that has been undertaken in this park. In this respect the Regional Plan is particularly
weak in how Regional Parks will be implemented. Therefore, the limits of the municipality in
implementing policies of the Regional Plan must be given due consideration in reviewing this
plan and other actions of City Council.

Directions for Growth

(2) Port Wallace Area

The Port Wallace area is basically the only area outside the development boundary that has seen
substantial growth on wells and septic tanks. This area has been subject to the Department of Health's
regulations as well as our own subdivision regulations which require large lots with larger than normal
frontage for an urban area. The required lot size or lots on municipal services inside the development
boundary is 5,000 square feet with 50 feet of frontage. Without municipal services, it is 20,000 square feet
and 150 feet of frontage. The philosophy behind the large frontage is to provide sufficient frontage and
area to subdivide and create urban sized lots when servicing eventually reaches the area. There exists a
serious pollution problem in this area and Council has recently commissioned a study to determine the
servicing needs of the Port Wallace area to alleviate this problem. This study will also include an in depth
look at the planning implications of servicing. ie: potential population, increased demand on services such
as schools, roads, etc. We must be concerned that the new trunk sewer does not create a flurry of new
development in this area and put such a burden on Waverley Road/Braemar Drive that it will have to be
widened or that Michael Wallace School will become further overloaded to the extent that a new school



maybe required. The effect of any large scale development in this area is similar to the effect of
development in the Russell Lake area, it limits the opportunities to fully utilize the existing services in
other sections of the City. In this area the City may still wish to retain the development boundary in its
present location until the present study is completed and at that time an adjustment to the boundary
and/or policies can be approved to reflect Council's recognition of the study. (Policy G-3)

City Council acting on Policy G-3 has undertaken a study reviewing the implications of providing water
and sewer to the Port Wallace area. The results of the study indicated a need to control development in
this area within the servicing constraints of the system installed. Therefore, the Municipal Development
Plan requires the addition of a Map showing the extension of the development boundary in the Port
Wallace area; the revision of Policy G-1 to refer to the new map; and the repeal of Policy G-3 as result of
the study referred to therein being completed and acted upon.

It has been determined that there is servicing capacity in the Caledonia Road area to allow access to the
present City sewerage system for approximately 155 additional acres. Accordingly, the development
boundary is relocated in this area to reflect the additional servicing capacity (Map 1G). (As amended by
By-law C-708, Oct. 21, 1994).

Policy G-1 It shall be the intention of City Council to retain a development boundary (as shown on Maps
1 and 1-A, 1c, 1d and le and direct future development to areas that are presently
serviceable within it. (As amended by By-laws C- 371, May 4, 1979, C-475, Sept. 20, 1983,
C-493, Dec. 9, 1983 and C-494, Dec.9, 1993).

Policy G-2 It shall be the intention of City Council upon reviewing and/or approving any proposal to
extend the development boundary to take into consideration (1) Servicing capabilities (2)
Does the population or population projection warrant an extension at that time? (3) Will the
development have an adverse effect on the utilization of existing infrastructure? (4) Will the
development have a detrimental impact on the natural environment or social environment
(existing neighbourhoods, etc.)?

IMPLEMENTATION

Policy IP-1

€) The Municipal Development Plan for the City of Dartmouth is the prime policy document
providing an ongoing framework by which the future growth of the City shall be encouraged,
controlled, and coordinated. The policies of this plan will be implemented by a variety of means,
but generally through action of City Council as provided by Provincial Legislation and the City
Charter.

In addition to employing specific implementation measures, it shall be the intention of City
Council to carry on an ongoing planning program through the Committee-of-the-Whole system
of Council, the Planning Department, and to encourage the general public and organizations to
comment on and participate in planning matters in the City. Particular attention is being given to
the downtown/waterfront development, environmental matters, protection of the City's lakes,
community and neighbourhood planning programs, by-law amendments and other issues which
Council deems suitable.

(b) Generalized Land Use
The generalized land use categories for the City shall include: (1) Residential, (2) Commercial,
(3) Industrial, (4) Park and Open Space, (5) Institutional. (Deleted-RC-Jul 11/00;E-Sep 2/00) In
addition, areas outside the development boundary not designated on the Generalized Land Use
Map shall be designated Reserve in accordance with Map 9c attached as Schedule “C”. (As
amended by By-law C-475, Sept. 20, 1983).

Tables 4, 4a and 4b identify (RC-Sep 10/13;E-Nov 23/13), in matrix form, the permitted uses
under each category. The uses permitted in the Zoning By-law shall be consistent with uses
permitted under each category as shown in matrix form on Tables 4, 4a and 4b (RC-Sep
10/13;E-Nov 23/13). The generalized land uses are also shown on: Map 9;



Map 9b, 9c, 9d, 9e, 9g, 9h,9i (By-law 633), 9i (By-law 724), 9j, 99, 9m, 90, 9p (Portland St), 9p
(Craigwood,), 9r, 9y and 9z (RC-Sep 10/13;E-Nov 23/13) (As amended by By-law C-475, Sept.
20, 1983, By-law C- 493, Dec. 9, 1983, By-law C-494, Dec. 9, 1983 and By-law C-511,
Jul.,1984).

These maps shall be the Generalized Land Use Map for the City of Dartmouth based on the
policies contained in this plan.

Zoning amendments may be considered for any permitted use within each generalized land
use category without a plan amendment provided that they do not conflict with the policies of
this plan.

An area immediately adjacent a given generalized land use designation maybe considered for a
zoning amendment to a use permitted within the adjacent designation without requiring a plan
amendment, provided that the policies of this plan are not violated.



PART 1:

32(1)

32(2)

32(3)

32(4)

Dartmouth LUB Zone Requirements

R-1 (SINGLE FAMILY RESIDENTIAL) ZONE

The following uses only shall be permitted in an R-1Zone:

(a)
(b)
(c)
(d)
(e)
()
(9)
(h)

Single family dwellings;

places of worship and associated halls; (HECC-Dec 4/08; E-Dec 27/08)

schools, colleges, universities, libraries, art galleries, and museums;

public parks and playgrounds;

tennis clubs, quoit clubs, lawn bowling clubs, archery clubs, golf clubs;

yacht and boating clubs located within 200 feet of the shore of a lake or Halifax Harbour;
uses accessory to any of the foregoing uses;

within the Waverley Road designation, expanded home occupations are permitted subject
to site plan approval, in accordance with the requirements of Section 23A of the General
Provisions. (RC-Sep 8/09;E-Nov 14/09)

Buildings used for R-1 uses in an R-1 Zone shall comply with the following requirements:

(a)
(b)
(€)

(d)

Lot area minimum - 5,000 square feet

Lot coverage maximum - 35 %

Side and rear yards shall be provided on each side and at the rear of buildings as provided
by the Building By-laws of the City.

Height Maximum -35 feet on all parcels of land situated within the BELake Banook Canoe
Course AreaR as identified on Schedule BW@ (RC-Feb 8/05;E-Apr 23/05) , and within the
Main Street Designation as identified on Schedule AF (RC-Sep 10/13;E-Nov 23/13).

Notwithstanding anything else in this by-law, the following zone requirements shall apply to lots
TH-7, TH-8, TH-9, TH-10 and TH-11 on Chinook Court and lots TH-1, TH-2, TH-13, TH-14 and TH-
15 on Tutor Court in the Lancaster Ridge Subdivision only:

(@)

(b)
(©
(d)
(e)
(f)

Zone Requirements:

Minimum lot area 3000 square feet
Minimum lot frontage 36 feet

Minimum front yard 15 feet

Minimum side yards 5 feet (one side)
For dwelling 10 feet (other side)
Minimum rear yard 10 feet

Maximum lot coverage 35 per cent

For detached garages and accessory buildings, the minimum setback from any side or rear
property line is two (2) feet.

For decks and verandahs, the minimum setback from any side or rear property line is five
(5) feet.

Notwithstanding Section 3(a), minimum sideyards, where a dwelling includes an attached
garage the minimum sideyard for both sides of the dwelling shall be five (5) feet.

On all lots where there is no attached garage, the driveway shall extend into the sideyard
of the lot a minimum of fifteen (15) feet beyond the front wall of the structure.

Where a lot fronts on the outside of a street curve having a radius of one hundred (100)
feet or less, the required lot frontage may be reduced to a minimum of 25 feet. (As amended
by By-law C-730, Oct 25/95)

Notwithstanding anything else in this by-law, the following zone requirements shall apply to all new
lots that were approved after October 13, 2001:

1)

()

Zone Requirements:

Minimum Side Yard 8 feet

Minimum Rear Yard 8 feet

The maximum building eave projection into the minimum required side yard shall be 2 feet
(HECC-Nov 1/01;E-Nov 25/01)



32(5)

32(6)

Notwithstanding clause 32(2) (a) of this By-law, institutional uses permitted in the R-1 Zone shall
comply with the following standards:

€) The lot area minimum for all institutional uses, excluding public parks and playgrounds -
10,000 square feet
() Section 19 of this by-law does not apply to institutional uses permitted in the R-1
zone.
(b) For any new or expanded institutional use, the following landscaping provisions shall apply:
() Within the front yard area, the first ten (10) feet bordering the road right-of-way
shall be fully landscaped, except where driveway or pedestrian access points are
required.
(i) Landscaping shall consist of ground cover and a minimum of one shrub for each

fifty (50) square feet of required landscaped area and one tree for every fifty (50)
feet of lot width. (HECC-Dec 4/08;E-Dec 27/08)

For any R-1 zoned lot abutting Green Bank Court, Cove Lane, or Basinview Drive, no new single
family dwellings shall be permitted; but existing single family dwellings and accessory uses may be
replaced, repaired, and additions made to in accordance with the R-1 Zone and any other general
provision of this By-law. (RC-May 26/09;E-Jul 25/09)



PART 21: H (HOLDING) ZONE

47(1) The following uses only shall be permitted in an H Zone:

(a) R-1, C, and P uses as herein set out;

(b) uses accessory to any of the foregoing uses.

(c) All equipment, structures and buildings associated with extracting water
from Morris Lake in association with an existing oil refinery operation. (RC-
Mar 22/05;E-Apr 23/05)

47(2) Buildings used for R-1, C or P uses in an H Zone shall comply with the requirements of an
R-1, C or P Zone respectively.

PART 20: C (CONSERVATION) ZONE

46(1) The following uses only shall be permitted in a C-Zone:

€)) conservation related projects;

(b) watersheds;

(c) cemeteries;

(d) passive recreational activities;

(e) facilities for storage, transmission, treatment, distribution or supply of water; and (As

amended by By-law C-711, Sep 27/94)
)] transportation access to I-3 zone uses (RC-May 26/09;E-Jul 25/09)
(9) uses accessory to any of the foregoing uses.

46(2) Notwithstanding the provisions of subsection (1), communications facilities are permitted on the
land identified by Schedule "J". (As amended by By-law C-710, Dec 9/94)

46(3) No Buildings or structures shall exceed 35 feet in height on those parcels of land situated within
the Lake Banook Canoe Course Area as identified on Schedule AW. (RC-Feb 8/05;E-Apr 23/05)

PART 16: P (PARK) ZONE

44(1) The following uses only shall be permitted in a P Zone:

€) public parks;

(b) recreational fields and facilities;

(c) golf courses;

(d) cemeteries;

(e) circuses, sports meets or uses of a similar nature on motion of the City Council for limited
periods of time;

)] uses accessory to any of the foregoing uses.

44(2) Notwithstanding the provisions of subsection (1) transit terminal facilities are permitted on land
identified by Schedule AM. (As amended by By-law C-722, Jun 9/95)

44(3) No Buildings or structures shall exceed 35 feet in height on those parcels of land situated within
the Lake Banook Canoe Course Area as identified on Schedule AW. (RC-Feb 8/05;E-Apr 23/05)



: =
ATTACHMENT F: Applicant Rationale _/A\

THE PARKS

OF PORT WALLACE

February 07,2018

Kate Greene MCIP, LPP

Policy & Strategic Initiatives Program Manager
HALIFAX | Planning and Development

Dear Kate:

RE: Application to amend the Urban Service Boundary

Please accept this correspondence as our application to amend the Urban Service Boundary.
This request impacts several PID’s, 00249714, 40267809, 40267791, 40267817, 40267825,
40267833, 40267841, 40267858, 41402140, 00268599, 00249672, 40843641, 40811747,
40843633, 40181471, and 00275347, Ali parcels are owned by Port Wallace Holdings Limited.

Our objective is to develop a cul-de-sac on these lands consisting of 40 lots. From a land use
perspective, the subject lands are zoned R-1 under the Dartmouth Land-use By-law, allowing
single unit dwellings with a minimum frontage of 50 feet. Although the lands have the requisite
zoning, they are not located within the urban service boundary (Schedule 1).

Port Wallace Holdings Limited owns various parcels (10.4 acres) of land adjacent to Waverly
road which are currently included within the serviceable boundary (Schedule 1). These parcels
are fragmented and therefore, not developable on an individual basis.

We propose the serviceable boundary be realigned to “exclude” these parcels in favour of
consolidating the areas into one, 10.4 acre developable parcel (Schedule 2). To be clear, we are
proposing zero net increase of serviced area, this proposal is simply a serviced land exchange.
We appreciate HRM Planning’s potential hesitation with this request in relation to the Regional
Pian, specifically Policy SU-4. Policy SU-4 states:

SU-4 When considering any expansion to the Urban Service Area, HRM shall have regard to the
Jollowing:

(a) That a Secondary Planning Strategy for the lands to be included within the Urban Service Area
has been adopted by HRM except that this requirement may be waived where, in the opinion of
HRM, the proposed extension represents a minor adiustment to the Area;

We contend that this request is in full compliance with policy SU-4. This policy provides
Council the ability to approve this request provided the extension “represents a minor adjustment
to the Area”. This request is minor in nature based on the following rationale:

- No net increase in serviceable land, this is a serviced area adjustment;
- The lands are zoned R1, new zoning is not required to facilitate development;
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THE PARKS

OF FORT WALLACE

- The request is *minor” in terms of development potential, 10.4 acres yielding 40 lots;

- The limited number of single unit dwellings results in no appreciable traffic impact
(statement confirming same has been previously submitted);

- Capacity exists in the infrastructure (albeit with minor upgrades at our cost);

- HRM does not bear any additional cost as a result of implementation;

HRM Planning may also have concerns regarding the collection of Capital Cost Contributions.
This concern can be alleviated. We will provide a letter of undertaking stating our agreement to
pay the full value of CCC’s once approved.

Respectfully, the Port Wallace master plan process is three years behind the schedule
communicated to Regional Council in 2014. We would not be requesting this boundary
adjustment if the process were on a reasonable and predictable schedule. We make this request
with the aim of salvaging the current construction season, mitigating past delays.

We believe we have provided a reasonable request with sound rationale; we look forward to
HRM’s response.

Yours Truly,
Port Wallace Holdings Limited

Kevin Neatt, B.A., M.A. (Geog)
Director, Planning and Development
Clayton Developments Limited



Schedule 1

| Lands within Sénviceatle Boundary |
~ Land within Serviced

Boundary
Area 1=6,18 Acres

§ Area 2 Road Reserve

Area 3= 1,02 Acres

Atead =272 Acres
Area 5=0.53 Acres

rea = 10.45 Acres |

~Portion of
PID 20049714

v

SE7/8 " PID 00268599

/

~Area 3 = 1.02 Acres

Portion-
of

PID | 3
00249672 . @

p/ i
Aread4 =272 Acres &

7

rd 4
iy 3
Area 5 = .53 Acres
a Hgtike
=l 40843641 =P %
NV Lime p ‘,_ S H - ’
PID 40811747 ¥ GRS 7
- i1 " c '¢’1 P I
; " ;‘.-f" " PID o 100 200 300m
S 40843633 o




Schedule 2

200 300m

100

°

10.4 Acres

[

_-Revised Service Boundary

N SIS
e - g W
- (R0 i“‘ ==

. ,....lé

Revised Service Boundary{




	Port Wallace ALL ATTACHMENTS.PDF
	Attachment B Port Wallace Report January 24 2018.pdf
	Test2
	Contents
	Appendices
	Chapter 1  Introduction
	1.1 Background
	1.2 Report Structure
	1.3 Land Ownership and Stakeholder Engagement
	1.4 Population Projections and Project Buildout

	Chapter 2  Transportation
	2.1 Transportation Objectives
	2.2 Site Description
	2.3 Initial Review
	2.3.1 Port Wallace Pre-Design Baseline Study (HRM 2014)
	2.3.2 Port Wallace Development Access Review (WSP May 2017)
	2.3.1 Port Wallace Travel Demand Modelling Report (HRM 2017)
	2.3.2 Summary

	2.4 Access
	2.4.1 Existing Access
	2.4.2 Access Routes - Option Review
	2.4.3 Option 1 (Baseline)
	2.4.4 Option 1A
	2.4.5 Option 2

	2.5 Baseline Traffic Volume and Background Growth
	2.5.1 CBCL Limited Data Collection
	2.5.2 Trip Patterns
	2.5.3 Background Growth
	2.5.4 Forest Hills Extension

	2.6 Trip Generation and Mode Choice
	2.6.1 Number of Residential Units, Commercial, and Industrial Areas
	2.6.2 Trip Generation
	2.6.3 Trip Reductions

	2.7 Trip Distribution
	2.7.1 Initial Review
	2.7.2 Recommended

	2.8 Analysis Assumptions and Constrains
	2.9 Baseline and Scenario Results
	2.10 Sensitivity Analysis
	2.10.1 New Connection to Forest Hills Extension
	2.10.2 Non-Auto Mode Choice
	2.10.3 Forest Hills Extension Twinning

	2.11   Infrastructure Plan
	2.11.1 Montague Road Corridor
	2.11.2 Waverley Road/Braemar Drive Corridor
	2.11.3 Breeze Drive/Caledonia Road Corridor
	2.11.4 Forest Hills Extension
	2.11.5 Main Street
	2.11.6 Cost Estimates, Timing, and Cost Sharing


	Chapter 3  Wastewater
	3.1 Introduction
	3.1.1 Objectives
	3.1.2 Existing System
	3.1.3 Proposed Changes
	3.1.4 Previous Studies
	3.1.5 Scope

	3.2 Methodology
	3.2.1 Specifications
	3.2.2 Approach
	3.2.3 Design Flow Calculations
	3.2.4 Pump Station Drawdown Analyses
	3.2.5 Hydraulic Modelling
	3.2.6 Remaining Capacity of Existing System
	3.2.7 Required Upgrades to Service Proposed Design Flow

	3.3 Results and Recommendations
	3.3.1 Future Development Design Flows
	3.3.2 Remaining Capacity of Existing System and Rcommended Upgrades
	3.3.3 Options for Rerouting Flow from 390 Waverley Road Pump Station

	3.4 Wastewater System Upgrade Cost Sharing Mechanisim

	Chapter 4  Stormwater
	4.1 Barry’s Run Stillwater
	4.2 Halifax Water Requirements
	4.3 Nova Scotia Environment Requirements
	4.4  Summary of Stormwater Design Criteria for Port Wallace

	Chapter 5  Potable Water and Fire Suppression
	5.1 Port Wallace
	5.2 Water System Analysis
	5.3 Water Demands
	5.4 Existing East Region Operation
	5.5 Hydraulic Modelling Results
	5.5.1 Transmission System Considerations
	5.5.2 Port Wallace Storage Requirements
	5.5.3 Port Wallace Internal Distribution
	5.5.4 Hydrant Flow Testing Review

	5.6 Water System Analysis Summary
	5.7  Water System Cost Sharing Mechanisim

	171013.00 Port Wallace-Appendix A - Baseline Turning Movements.pdf
	171013.00 Port Wallace-2017 Existing Volume Diagrams-App A1.pdf (p.1)
	171013.00 Port Wallace-2017 Existing Volume Diagrams-App A2.pdf (p.2)

	171013.00 Port Wallace-Appendix B - Trip Reduction Rates.pdf
	Sc1.pdf (p.1)
	Sc2.pdf (p.2-3)
	Sc3.pdf (p.4-5)
	Sc4.pdf (p.6-7)

	Revised-171013.00 Port Wallace MP-Appendix C - Level of Service (LoS) Analysis-20170913.pdf
	171013.00 Port Wallace MP-Draft Rep Figs-August 2017 -V6-20171101_9.pdf (p.1)
	171013.00 Port Wallace MP-Draft Rep Figs-August 2017 -V6-20171101_10.pdf (p.2)
	171013.00 Port Wallace MP-Draft Rep Figs-August 2017 -V6-20171101_11.pdf (p.3)
	171013.00 Port Wallace MP-Draft Rep Figs-August 2017 -V6-20171101_12.pdf (p.4)

	Appendix E - Synchro and Arcady Model Outputs.pdf
	Appendix E - Synchro and Arcady Model Outputs_1.pdf (p.1)
	E1.pdf (p.1)
	E2.pdf (p.2)

	Appendix E - Synchro and Arcady Model Outputs_2.pdf (p.2)
	E1.pdf (p.1)
	E2.pdf (p.2)

	Appendix E - Synchro and Arcady Model Outputs_3.pdf (p.3)
	E1.pdf (p.1)
	E2.pdf (p.2)

	Appendix E - Synchro and Arcady Model Outputs_4.pdf (p.4)
	Appendix E - Synchro and Arcady Model Outputs_5.pdf (p.5)
	E1.pdf (p.1)
	E2.pdf (p.2)

	Appendix E - Synchro and Arcady Model Outputs_6.pdf (p.6)
	E1.pdf (p.1)
	E2.pdf (p.2)





