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ciaprer1 - INTRODUCTION

1.1 General

In October 2011, the Halifax Regional Municipality (HRM) issued a Request for Proposals (RFP) for a
planning and engineering feasibility study related to the potential extension of central water and sewer
services along Purcell’s Cove Road. CBCL Limited responded to the RFP by submitting a proposal on
November 3, 2011 and the firm was subsequently awarded the project on February 17, 2012. The
general purpose of the project is to evaluate the feasibility and estimate the associated construction
costs for the potential service extension.

The study area for the project includes the lands along Purcell’s Cove Road, extending southeast of
Wenlock Grove to Fergusons Cove Road. The study area also includes all public and private roads within
the overall study area boundaries. The general study area is depicted in Figure 1.1. Per the terms of the
RFP, the study area has been divided into two separate “sub-areas”, namely Area 1 and Area 2. Areal
extends from Wenlock Grove up to and including Oceanview Drive. Area 2 runs from Oceanview Drive
to Fergusons Cove Road. The number of existing lots within Areas 1 and 2 (per information provided by
HRM) is 160 and 185 respectively. The study is to assess the feasibility and costs of providing central
services to these sub-areas independently. However, any servicing options developed for Area 1 must
be suitably oversized to accommodate the potential future inclusion of Area 2.

1.2 Project Background

The community of Purcell’s Cove is a traditional historic seaside village, located south of the city of
Halifax on the west side of the Northwest Arm. Existing development within the community has
typically relied upon individual on-site water and sewerage systems to provide water supply and sewage
disposal service. However, many parts of the community are typified by small lots that do not meet
today’s on-site sewage disposal regulatory requirements. As such, there is a concern that some of the
existing on-site systems are sub-standard, which could result in groundwater contamination and thereby
contaminate existing household water supplies.

Outside of the Purcell’s Cove community itself, a number of property owners along Purcell’s Cove Road
(south of Wenlock Grove) have expressed concern about the quality and quantity of their respective on-
site water supply systems. Water shortages, salt water intrusion and lack of adequate water supply for
fire protection purposes have all been reported concerns of these residents. In addition, the Royal Nova
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Scotia Yacht Squadron (RNSYS) and Saraguay Club are located along this stretch of Purcell’s Cove Road.
These facilities currently obtain their potable water from a treated supply from Williams Lake. However,
there are frequent occasions during the summer months when this water supply is rendered unsafe as a
result of fecal coliform contamination.

Existing central water and sewer services along Purcell’s Cove Road currently terminate at Wenlock
Grove (see Figure 1.1). The area to the southeast of Wenlock Grove is presently outside the HRM's
central water and sewer serviceable boundary. Properties in this area are generally serviced by on-site
water and sewerage systems. Given the concerns noted above related to these systems, in 2006 and
2007 petitions were tabled with HRM Council by residents in the area to gauge interest in extending
central services to the area. The results of this petition process suggested that 65% of Area 1
respondents were in favor of such a study, while only 25% of Area 2 respondents wished to proceed. As
such, in November of 2011 HRM issued a Request for Proposals (RFP) to initiate a planning and
engineering study to assess the alternatives, feasibility, and costs related to the extension of the existing
Purcell’s Cove Road central water and sewer services. The study’s RFP indicated that the project was to
consider extension of these services to both Areas 1 and 2. Servicing options and related construction cost
estimates were to be developed for both areas. Furthermore, the infrastructure servicing options
developed for Area 1 were to be sufficiently oversized to accommodate a possible future connection of
Area 2. All public and private streets in the study areas were to be included in the overall analysis.

1.3 Project Objectives and Scope

The primary objective of this project is to assess and determine the feasibility and costs associated with
the extension of central water and sewer services along Purcell’s Cove Road. The specified general goal
of the project is “to provide HRM staff, Chebucto Community Council (now Halifax and West Community
Council), HRM Regional Council, property owners, the general public and other stakeholders with
information sufficient to determine whether or not Council should proceed with initiating by-law
amendment processes and more detailed cost analyses/financing options for the installation of central
services along Purcell’s Cove Road (beyond Wenlock Grove)”.

Specifically, the scope of services for this project included:

e Meet with the project Technical Team and Steering Committee on an regular basis to discuss project
status and issues;

e Review all available background material concerning the project;

e Meet, and liaise with regulatory authorities, utilities, stakeholder groups and other levels of
governments as required;

e Determine the acceptable size of the proposed service boundary (land area to be serviced);

e Determine appropriate population/dwelling unit density options and community form;

e Assess potential traffic impacts of the proposed development options;

e Develop and assess options for extending central services;

e Prepare Class C construction costs estimates for the developed servicing options;

e Facilitate and host up to two (2) public consultation meetings;

e Preparation and submission of a draft and final report summarizing the findings and
recommendations of the study efforts; and

e Presentation of the final report to Community Council.

CBCL Limited Planning and Engineering Feasibility Study — Purcell’s Cove Road Servicing, Halifax 2



CHAPTER 2

2.1 Review of Planning Documents

The 2006 Halifax Regional Municipal Planning
Strategy is the Council-approved document that
outlines how the Municipality sees future growth,
development and infrastructure investment
occurring until 2031. This document outlines
primary land use designations for the Purcell’s Cove
study area covering the area along the oceanfront,
which is designated as “Harbour” to support a
working and living harbour, and the inland area
which is generally designated “Urban Reserve”
which will ultimately support urban development,
but not until after the current regional plan period
(i.e. beyond 2031) (see Figure 2.1).

The Halifax Mainland Municipal Planning Strategy
provides specific objectives, policies, plans, and
programs that inform the decision-making of
Council with regards to development in the
Mainland South area, in which the Purcell’s Cove
study area is located. On the Generalized Future
Land Use Map (see Figure 2.2), which outlines the
future intentions of the Municipality for the
development of areas under its jurisdiction, this
document designates the developed portions of
the study area primarily concentrated along the
oceanfront as LDR, Low Density Residential, in
which all new residential development shall be
detached single-family dwellings and existing
housing stock may be converted into a maximum
of three units. The inland portions of the study

SERVICE AREA ANALYSIS
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Figure 2.1: Portion of Generalized Future Land Use Map from
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area south of Purcell’s Cove Road are designated as RDD, Residential Development District, which is
intended for the development of planned residential areas containing a mixture of residential uses and
related recreational, commercial and open space uses.

The Halifax Mainland Land Use By-Law provides detailed zones for the Purcell’s Cove study area (see
Figure 2.3).
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Figure 2.3: Portion of Zoning Land Use Map from Halifax Mainland Land Use By-law
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In the By-Law, most of the area along the oceanfront is zoned as H (Holding) Zone which allows:

e Detached one-family dwellings, provided that on-site sewage disposal and water services are
provided on the lot on which the dwelling is proposed to be located;

e  Public park or playground;

e Public recreational centre, provided that sewer and water service connections for the centre are
made to the existing city services; and

e The office of a professional person located in the dwelling house used by such professional person
as his private residence.

The By-Law zones the area around the Nova Scotia Yacht Squadron as R-1: Single Family Dwelling Zone

which permits:

e Detached one-family dwellings. However, if subdivision or additions that increase the number of
dwelling units is to occur, a “city sewer or water system” must be provided;

e The office of a professional person located in the dwelling house used by such professional person
as his private residence;

e A home occupation;

e A public park or playground;

e A church and church hall;

e Agolf course;

e A tennis court;

e Avyacht or boat club;

e A public recreational centre;

e Aday care facility for not more than 8 children in conjunction with a dwelling;

e A special care home containing not more than 10 persons including resident staff members; and

e Uses accessory to any of the foregoing uses.

The By-Law also zones the water lots in the area as WA (Water Access) Zone, which allows the following
within the study area:

e Wharves and docks;

e  Municipal, provincial and national historic sites and monuments;

e Passive recreation uses;

e Public works and utilities; and

e Ferry terminal facilities.

The WA zone specifically prohibits the erection of any buildings with the exception of public works,
public utilities, a multi-use trail system and associated facilities and ferry terminal facilities, on a wharf,
on pillars, on piles, or on any other type of structural support located on or over a water lot.

South of Purcell’s Cove Road, the Land Use By-Law zones most of the area as UR (Urban Reserve) Zone,

which permits:

e Single family dwellings, on existing lots provided that a private on-site sewage disposal system and
well are provided on the lot; and

e Passive recreation uses.

CBCL Limited Planning and Engineering Feasibility Study — Purcell’s Cove Road Servicing, Halifax 5



The By-Law zones a lot owned by the Nova Scotia Nature trust south of Purcell’s Cove Road running back
from the cove past Purcell’s Pond as PA (Protected Area) Zone, which allows:

e Scientific study and education, involving no buildings;

Trails, boardwalks or walkways;

Conservation uses; and

e Uses accessory to the foregoing uses.

2.2 Suitability Analysis

As part of the process to assist with community consultation regarding the potential central service area
boundaries, a desktop suitability analysis of the study area was completed using available digital
mapping information.

In general, development will occur on suitable lands that are considered desirable and that have the
ability to be serviced in a cost-effective manner. It was the intention to use this information during a
meeting with the public to make sure that areas that they might have been considered suitable, from a
community standpoint, to support additional development in the area were in fact technically able and
desirable for residential development from a potential developer’s perspective.

Future development should only occur after careful investigation to ensure that important natural and
historic resources are protected and that natural hazards are delineated (as defined in Table 2.1).
Existing developed areas are also included in this characterization.

Table 2.1: Areas with Limited Development Potential
Waterbodies Note:
Watercourse, Wetland and Coastal Buffers * * The Nova Scotia Department of Natural Resources
Cemeteries Wildlife and Watercourses Protection Regulations

. states that for watercourses with channel widths
All lands below elevation 4.5m above sea level

. over 50 cm, upland buffers are to be a minimum
Existing developed areas

of 20 metres on either side of the watercourse

Crown lands -
and where average slopes within that area exceed

Areas of elevated cultural significance 20%, the width is to be increased by one metre for

Areas of elevated archaeological significance each 2% of slope, up to a maximum of 60 metres

Protected areas in width.

Open space and natural resources network

Capability is the ability of the land to support residential development. As shown in Table 2.2, factors
affecting capability are slope, soil depth and soil drainage. Soil depth and drainage characteristics
determine the ability of the land to support on-site septic systems and the ease of building foundations.
Slopes above 30% are not suitable for general residential development.

CBCL Limited Planning and Engineering Feasibility Study — Purcell’s Cove Road Servicing, Halifax 6



Once the land is determined to be capable of supporting residential development, the relative
desirability of different areas is another important
consideration. The factors influencing desirability are also

Table 2.2: Factors Considered to Influence
Suitability of Land for Residential

outlined in Table 2.2. Development

Generally, areas with mature vegetation are more desirable to WLl | | WSl
purchasers, although it may be desirable for the Municipality to SLOPE

encourage redevelopment of disturbed areas as a means of SOIL DEPTH

preserving less-disturbed areas and controlling erosion. Preferred SOIL DRAINGE

aspects are southeast, southwest, south, and west. Lands on the TREE COVERAGE

oceanfront or lakefront or with ocean views tend to be more es—

valuable than inland areas. Distance to schools is often a

VIEWS
consideration for homebuyers, especially those purchasing single
. . . . L o DISTANGE TO SCHOOL
family homes. Since this study is considering the feasibility of
. . . . . . DISTANCE TO SERVICES
installing central services in the area, it was considered to be
DISTANCE TO ROADS

especially relevant that potential new development be built close
to existing services to minimize the cost of extending service
connections and disturbance of areas that will potentially remain
undeveloped. Cost considerations and the avoidance of disturbance of potentially undeveloped areas are
also relevant to the installation of roads. Ease of access to transit was also considered a beneficial factor
when considering the location of potential new residential development.

DISTANCE TO BUS STOPS

Figure 2.4 is a composite map showing the amalgamation of the suitability considerations described
above. “Areas with Limited Development Potential” are in black and other areas as potentially available
for development are shown in a range of colours. Areas shown as dark green are considered most
capable and desirable for development, while areas shown in red are considered least capable and
desirable for development.

Details on the criteria and their associated maps are provided in Appendix A.

2.3 Public Input

HRM established a Community Steering Committee (CSC) for this project. The committee was

mandated to act as an advisory committee to HRM staff, the Consultant (CBCL Limited) and Chebucto

Community Council on matters pertaining to this study. Specific duties and responsibilities of the

Committee were to:

e Garner community input on the study by acting as a liaison with the community of Purcell’s Cove so
as to advise HRM staff, the Consultant and Chebucto Community Council on the community’s
aspirations concerning to the project; and

e To act as the liaison group for the Consultant, receiving information and providing feedback, and
assisting in preparing and conducting the public consultation phase of the study.

The Committee was comprised of:
e Three community members from Area 1;

CBCL Limited Planning and Engineering Feasibility Study — Purcell’s Cove Road Servicing, Halifax 7
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e Three community members from Area 2;

e One member from the Royal Nova Scotia Yacht Squadron/Saraguay Club;

e One member from the Williams Lake Conservation Company; and

e The District Councillor as an ex officio member (with the change in the composition of the HRM
Regional Council that occurred part way through the project, a second councillor, whose district
came to include part of the study area, was included).

A public meeting was held on October 29, 2012 to obtain residents’ input on possible central service
area boundaries and their thoughts about what would be an acceptable potential form of additional
development within the study area.

Based on an analysis by a Community Steering Committee member, of the 185 people that signed in for

the public meeting:

e 48 people were from Area 1;

e 42 people were from Area 2;

e 91 people were from outside of the study area. The majority of these people were from very close
to the study area — Williams Lake area / Boscobel / Wenlock Grove / Litchfield / Purcell’s Cove Rd.
and surrounding areas; and

e 4 people were not able to be assigned (either no address was given or it was illegible).

During the meeting, attendees were invited to participate in small groups, discuss central servicing and
development within the study area, and report back to the CSC with the results of their discussions.
Fifteen groups were formed. Maps with relevant suitability analysis information obtained to date were
posted at the back of the room and post-it notes and pens were available for marking of the plans to
ensure that information presented was accurate. Time was available at the end of the meeting for an
open mic session where people were able to provide additional comments.

There was very active and strong involvement from the attendees.

During the meeting, people were asked to answer the following questions:
1. Do you want central services?
2. If no, why don’t you want them? Is it because:
e You are happy with your current on-site systems?
e You are worried about how much it will cost to hook-up?
e You are concerned that it will enable additional development in the area?
3. Ifyou are interested in obtaining central services, which options would you be willing to entertain to
try to limit your costs:
e  Working to attract additional funding;
e Utilizing alternative servicing schemes; or
e Allowing some new development to limit costs for existing residents.
4. If the community wants to think about option c) (additional development), how much additional
development is acceptable, where should it go, and what form should it take?

CBCL Limited Planning and Engineering Feasibility Study — Purcell’s Cove Road Servicing, Halifax 8



In response to Question 1, Do you want central services?

e All except one person said they did not want central services and, in fact, were very strongly
opposed to the provision of central services in the area; and

e Inthe open mic session, some people expressed that resources might be better spent helping
individual households with water supply issues and to determine solutions to their particular
problems.

In response to Question 2, If no, why don’t you want them?

e People almost unanimously expressed that they were happy with their existing systems and that
they were worried about how much it would cost them if central services were installed;

e People are extremely concerned that the provision of central services would result in an increase in
their taxes or the imposition of an area rate;

e People also almost unanimously expressed concerns about the loss of natural open space; and

e Avast majority of people are concerned that the provision of central services to the area is a
“backdoor” way to allow additional development in the area.

In response to Question 3, If you are interested in obtaining central services, which options would you

be willing to entertain to try to limit your costs?

e This question was universally stated by the groups to be not applicable, based on their answers to
Question 1.

In response to Question 4, If the community wants to think about allowing some new development to

limit costs for existing residents, how much additional development is acceptable, where should it go,

and what form should it take?

e The groups universally stated that there should be no additional development and that the area
should remain as an open space / greenbelt.

People’s comments on the mapping provided very strong statements that central sewer and water are
not needed. At least 10 to 15 post-it notes per map expressed this opinion. People expressed very
strong sentiments that the backlands should be protected as open space and turned into a greenbelt /
wilderness park. People expressed very strong concerns that woods, wildlife, wetlands and lakes must
be protected. Extremely limited comments were received on the particulars of the information
presented on the maps.

In conclusion, people at the meeting:

e Were extremely concerned that the process is being manipulated to achieve a desired result;

e Expressed satisfaction with the on-site septic and water service that they have and are concerned
that central services will be forced upon them;

e Did not want additional development in the area and would like to see the backlands preserved as
public open space / greenbelt; and

e Were concerned that development will affect the woodlands, wildlife and ground and surface water
quality in the area.
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2.4 Potential Future Development

The Purcell’s Cove study area is not designated as a growth centre in the current Regional Plan. Many of
the existing residents are opposed to allowing additional development in the area and were not willing
to provide input on potentially acceptable locations and forms for additional development in the area.

As such, in order to determine the potential impact that additional development in the area may have
on the extension of central services to the area, the CBCL Limited consultant team developed a
conservative estimate of the number of lots that could be created by:

e The subdivision of existing lots allowed under current zoning. Current legislation governing Halifax
Water requires that central services be sized to accommodate the subdivision of additional lots that
may be enabled by the provision of those services, since the larger lots required to accommodate
on-site services are no longer necessary. Based on information received from the Municipality, a
schematic analysis of the existing property configurations and the potential subdivision of existing
properties to create new lots with central servicing that meet lot size requirements under current
zoning, it was estimated that the following lot numbers could occur:

Existing Lot Count (as provided by HRM) 160 185
Estimated Additional Lots that Could Be Created 85 170
Total 245 355

e Allowing for additional development that could occur on lands subject to rezoning. In order to
maintain a conservative approach, an allowance was only provided for those lands of which the
Community Steering Committee were informed. The only developer to come forward was Clayton
Developments Limited which presented a proposal for the creation of approximately 1200 new units
of housing on PID 00052407 (contained entirely within Area 1). Note that this particular
development would only be permitted under a “Plan Amendment” process.

On this basis, for the purpose of creating a budget central servicing construction cost estimate related to

this feasibility study, it was estimated that up to 1,455 new dwelling units could be created in the study
area.
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ciapter3  TRAFFIC IMPACT ANALYSIS

3.1 Existing Conditions

3.1.1 Road Network and Study Intersections

The Purcell’s Cove study area consists of a number of
local roadways, private driveways and accesses
connecting with Herring Cove Road and Purcell’s Cove
Road. The primary collector road for the study area is
Purcell’s Cove Road. This roadway runs from the east
end of the study area to its intersection with Herring
Cove Road, near the Armdale Roundabout. Purcell’s

Cove Road has one lane in each direction of travel, with
double yellow lines in the centre of the road to ban Armdale Roundabout at
overtaking. This is due to the geometry of the road Herring Cove Road

having frequent horizontal curves, sight distances which

can be reduced due to vertical alignment, and numerous driveways and accesses along the road where
entering or exiting vehicles could collide with overtaking vehicles on the main road. The posted speed
limit along the section of road within the study area is 50kph.

The primary intersection along Purcell’s Cove Road is the intersection with Herring Cove Road. Herring
Cove Road has a protected left turning area for southbound vehicles to wait before turning left in to
Purcell’s Cove Road. This section of roadway also has a reversible center lane that serves northbound
traffic during the AM peak traffic period switching to the southbound direction for traffic during the PM
peak period. The intersection at Herring Cove Road / Purcell’s Cove Road is unsignalized, however
traffic coming from the south along Purcell’s Cove Road, and turning right, yield to traffic on Herring
Cove Road. There is a splitter island to separate traffic coming from the south along Purcell’s Cove Road
heading towards Armdale Roundabout from traffic turning left off Herring Cove Road on to Purcell’s
Cove Road. There is no left turning permitted from Purcell’s Cove Road to Herring Cove Road. There is
also a pedestrian crosswalk on Herring Cove Road a few metres south of the intersection.
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3.1.2 Existing Traffic Volumes and Transit Conditions

Traffic counts were undertaken by HRM on Tuesday September 11, 2012 and Wednesday September 12,
2012. These days were anticipated to be average days for the area and there were no known reported
incidents, delays or unusual occurrences during the survey period. Traffic appeared to be flowing
normally, schools were in attendance, commuters drove to and from work at anticipated times.

The AM traffic counts were undertaken on September
11, with the PM counts being undertaken on
September 12. The counts were undertaken using
manual survey techniques at the Herring Cove Road /
Purcell’s Cove Road intersection.

All traffic movements were recorded during the surveys
and the counts were reported in total vehicle flows.

Herring Cove Road / Purcell’s Cove
Road Intersection

These counts were processed in Excel and turning
movement diagrams were produced to show the AM
and PM peak hour total traffic flows. Figures 3.1a and 3.1b show the recorded turning movements by
time period through the intersection. The AM peak hour was identified as being between 07:45 and
08:45 hours, with the PM peak hour between 16:30 and 17:30 hours on the days of the traffic counts.

3.1.2.1 HERRING COVE ROAD / PURCELL’S COVE ROAD INTERSECTION

As can be seen from the turning movement figures, during the AM peak hour at the Herring Cove Road /
Purcell’s Cove Road unsignalized intersection, the largest flow of traffic is travelling south-north along
Herring Cove Road, through the intersection heading towards the Armdale Roundabout and into the
city. The total two-way flow on Herring Cove Road to the north of the intersection was approximately
1,433 vehicles. The total two-way flow to the south of the intersection was 1,105 vehicles. The traffic
flow on Purcell’s Cove Road during the AM peak hour was 659 vehicles turning right on to Herring Cove
Road with 118 vehicles turning left off Herring Cove Road from the north, with only 13 vehicles turning
right from Herring Cove Road from the south. The total two-way flow on Purcell’s Cove Road was 790
vehicles during the AM peak period.

During the PM peak hour at the intersection, the largest traffic flow comes through the Armdale
Roundabout heading south away from the city. This flow was recorded as 1,370 vehicles, with 934
vehicles passing through the intersection and continuing south along Herring Cove Road. The remaining
436 vehicles turned left off Herring Cove Road on to Purcell’s Cove Road. Traffic exiting Purcell’s Cove
Road during the PM peak hour was 198 vehicles turning right on to Herring Cove Road towards Armdale
Roundabout.

Regarding public transit in the area, there are five main bus routes that operate. The #15 service travels
along Purcell’s Cove Road with a transit stop approximately 100 meters south of the intersection (on the
west side of the road), and with frequent additional transit stops located throughout the study area.
The #14, #19, #20 and #32 service operates along Herring Cove Road with one transit stop at the
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intersection (on the east side of the road) and another stop within 150 metres to the south of the
intersection (on the west side of the road).

3.2 Expected Future Conditions

Through discussions with HRM, CBCL Limited were advised to use 0.5% growth per year as the
background traffic growth in the area. Two horizon years were analysed due to the fact that the
proposed Clayton development is anticipated to be constructed in two phases. The first phase of the
development includes the construction of 600 dwellings, and, for the purposes of this study, has been
assumed to be completed by 2018. The second phase of the development includes a further 600
dwellings, assumed to be completed by 2023. This brings the total number of dwellings on the
proposed development site to 1,200.

For the purposes of the traffic analyses, it was assumed that 95% of the trips generated by the 600
dwellings during the AM peak hour in the year 2018 would turn left on to Purcell’s Cove Road and head
towards the Herring Cove Road / Purcell’s Cove Road intersection, with all of those trips then turning
right towards the Armdale Roundabout. The remaining 5% of generated trips were assumed to turn
right on to Purcell’s Cove Road for closer, local destinations. The reverse pattern was assumed for the
return trips during the PM peak hour.

By the year 2023 when all 1,200 dwellings would be constructed, it was assumed that 83% of the trips
generated by the dwellings during the AM peak hour would turn left on to Purcell’s Cove Road and head
towards the Herring Cove Road / Purcell’s Cove Road intersection, with all of those trips turning right
towards the Armdale Roundabout. A further 10% of generated trips would use a new link road
constructed to connect the new fully developed site to access Herring Cove Road, relieving some of the
pressure on Purcell’s Cove Road. The remaining 7% of generated trips were assumed to turn right on to
Purcell’s Cove Road for closer, local destinations. These assumptions were made based on the current
unsignalized configuration at the Herring Cove Road / Purcell’s Cove Road intersection.

Figures 3.2a and 3.2b show the estimated turning movements at the Herring Cove Road / Purcell’s Cove
Road intersection during the AM and PM peak hours in the 2018 horizon year. Figures 3.3a and 3.3b
show the estimated turning movements at the intersection during the AM and PM peak hours in the
2023 horizon year.

3.3 Traffic Performance Indicators

Level of Service (LOS) is the key indicator of intersection performance with respect to traffic movement,
and is defined by the average amount of delay experienced by motorists using each of the various
intersection movements. Higher delays result in increased driver discomfort, fuel consumption, and
travel time. LOS gives an indication of speed, travel time, traffic interruptions, traffic flow, comfort, and
convenience, and is expressed on a scale from level ‘A’ to level ‘F’. LOS A represents conditions
approaching free-flow, while LOS F represents a level of delay generally unacceptable to drivers, where
traffic demand usually exceeds available capacity. A LOS D is generally found to be the minimum
accepted level of service during peak periods and has been used for this study. The criteria associated
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with each LOS are found in Table 3.1 below. As shown in the table, the delays listed for signalized
intersections are higher than for the same level of service at unsignalized intersections. This is because
motorists are typically more tolerant of extended delays at signalized intersections.

Table 3.1: Level of Service (LOS) Criteria for Signalized and Unsignalized Intersections

Level of Service (LOS) Average Delay per Vehicle (sec)
evel of Service
Signalized Unsignalized

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

In addition to LOS, the Volume-to-Capacity (V/C) ratio is a key indicator of intersection performance. The
V/C ratio is the relationship between estimated traffic volumes and the maximum theoretical capacity of
an intersection or traffic movement. As the V/C ratio approaches 1.0, the intersection has less ability to
accommodate additional traffic. Adjustments to intersection geometry or traffic control can be
implemented to increase capacity and therefore reduce the V/C ratio. For the purpose of this study, a
V/C ratio of 0.90 or less is considered acceptable.

3.4 Traffic Analysis

3.4.1 Herring Cove Road / Purcell’s Cove Road Intersection

Using the existing peak hour traffic volumes, Synchro traffic signal software (Version 8.0) was used to
perform a Level of Service (LOS) analysis of the Herring Cove Road / Purcell’s Cove Road intersection for
the weekday AM and PM peak hours. The protocols for such an analysis are outlined in the Highway
Capacity Manual, 2010 Edition, which is published by the Transportation Research Board (TRB). Synchro
was also used to estimate the intersection V/C ratio and typical queue lengths for each intersection lane
group at the intersection during peak AM and PM periods.

Table 3.2 summarizes the results of the Synchro LOS analysis for the Herring Cove Road / Purcell’s Cove
Road intersection for 2012 existing traffic conditions, as well as expected future conditions.
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Table 3.2: Summary of Estimated Herring Cove Rd/Purcell’s Cove Rd Intersection Analysis

PM Peak Hour

AM Peak Hour

Intersection
Average Average

Movement Average Average
Delay (sec) Queue Delay (sec) Queue
v Length (m) v Length (m)

Existing (2012) Traffic Conditions

PCR/HCR N/b

. 2.48 704.0 ~400 F 0.54 20.2 ~22 C
Right
HCR/PCR S/b
Left 0.17 10.8 ~4 B 0.47 11.6 ~18 B

Estimated 2018 Traffic Conditions (600 dwellings)

PCR/HCR N/b

: 3.87 1,326.7 ~712 F 0.97 49.7 ~70 E
Right
HCR/PCR S/b
Left 0.35 12.4 ~11 B 0.87 26.7 ~79 D

Estimated 2023 Traffic Conditions (1,200 dwellings)

PCR/HCR N/b

. 5.54 2,081.1 ~971 F 1.32 183.5 ~180 F
Right
HCR/PCR S/b
0.56 16.7 ~23 C 1.25 138.1 ~277 F
Left
Legend:

PCR/HCR N/b Right — Purcell’s Cove Road Northbound Right Turn on to Herring Cove Road
HCR/PCR S/b Left — Herring Cove Road Southbound Left Turn on to Purcell’s Cove Road

As can be seen in Table 3.2, the Herring Cove Road / Purcell’s Cove Road intersection is already over
capacity during the AM peak hour for traffic turning right from Purcell’s Cove Road on to Herring Cove
Road towards Armdale Roundabout and into the city, with queues of approximately 400 meters and a
delay of 704 seconds which equates to 11.7 minutes. Level of service is very poor on this approach at LOS
F. The left turn movement from Herring Cove Road on to Purcell’s Cove Road, away from the city,
currently experiences no problems with a queue length of 4 meters and a delay of 10.8 seconds.

Conditions at the intersection during the PM peak hour in 2013 are well within current operating
capacity as the majority of vehicles are leaving the city in the evening. Turning vehicles from Purcell’s
Cove Road experience a delay of 20 seconds, a queue length of approximately 22 meters, with a LOS of
C. Left turning traffic from Herring Cove Road on to Purcell’s Cove Road also experiences a slight delay
of 11.6 seconds, a queue length of approximately 18 meters and currently operates with a LOS of B.

During the first phase of the proposed development construction, by the year 2018, where it is
anticipated that trips generated by the first 600 dwellings wish to pass through the intersection,
conditions at the intersection will deteriorate even more during the AM peak hour. The right turn
movement from Purcell’s Cove Road would be the worst affected approach and would be anticipated to
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operate with over 1,300 seconds of delay, which equates to over 700 meters of queue length and a LOS
of F. Similarly during the PM peak hour, conditions for the same approach have reduced from a LOS C to
a LOS E. As can be expected, without any mitigation measures at the intersection, the level of service in
2023 will be significantly worse with the addition of the generated trips from a further 600 dwellings
passing through the intersection. It should also be noted that operating conditions for the southbound
left turn from Herring Cove Road on to Purcell’s Cove Road would be affected during the PM peak hour
in 2023, meaning that the queuing vehicles could potentially extend back along Herring Cove Road and
almost reach the Armdale Roundabout, with an average queue length of 277 meters.

Figures 3.4a, 3.4b and 3.4c illustrate the queue lengths, time delays and level of service during the AM
peak hour for the existing 2012 traffic movements, the 2018 traffic movements including the first phase
of the development, and the 2023 traffic movements including the full build out of the development
with 1,200 dwellings respectively.

If the proposed development were to proceed without any improvements or mitigation measures being
carried out at the Herring Cove Road / Purcell’s Cove Road intersection, the currently poor operating
conditions for traffic would become further exacerbated to the point where delays would become
unacceptable to drivers. In context, the time delays experienced by drivers’ during the 2023 AM peak
hour would be almost 35 minutes, with a queue length of approximately 970 meters extending along
Purcell’s Cove Road.

3.4.2 Armdale Roundabout

Analysis of the Armdale Roundabout was undertaken by Ourston Roundabout Engineering using the
industry standard computer modelling software for roundabouts, Arcady. As current operating
conditions at the Armdale Roundabout are generally considered to be working well, and the roundabout
design includes some additional capacity for future traffic growth, Ourston only considered the most
heavily trafficked scenario during the horizon year 2023.

From their analysis of the Armdale Roundabout, it was concluded that during the 2023 horizon year,
there could be moderate delay and queuing possible on St. Margaret’s Bay Road (for traffic heading
east) during the AM peak hour. Moderate delays are also possible on Joseph Howe Drive (for traffic
heading east) during the PM peak hour.

As there is uncertainty regarding traffic volumes and operating conditions so far in the future, a range of
potential results from the Arcady modelling was output to provide an upper and lower estimate of
potential residual capacity at Armdale Roundabout. This was achieved by using a feature in the Arcady
software called the ‘y-intercept’. This is a parameter of the capacity model where, to err on the side of
caution, a lower value of capacity is used for the same traffic conditions. The value of 90% is often used
for design checks as a more conservative estimate of residual capacity obtained using this method.

Tables 3.3 a to 3.3d set out the results of the Arcady analysis (for traffic heading towards the
roundabout) during the 2023 AM and PM peak hours, and the associated residual capacity based on a y-
intercept of 100% or 90%.
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Table 3.3a: Summary of Arcady Analysis for 2023 AM Peak Hour

y-intercept = 100%

Delay LOS Queue Vv/C Overall Overall Residual
(s) (m) Ratio Delay LOS Capacity
Chebucto Rd 2 A <20 0.24
Joseph Howe Dr 3 A <20 0.32 15% (St
St. Margaret’s Bay Rd 10 A <20 0.79 6 A Margaret’s
Herring Cove Rd A <20 0.57 Bay Rd)
Quinpool Rd A <20 0.23

Table 3.3b: Summary of Arcady Analysis for 2023 AM Peak Hour

y-intercept = 90%

Delay LOS Queue Vv/C Overall Overall Residual
(m) Ratio Delay LOS Capacity

Chebucto Rd 3 A <20 0.27
Joseph Howe Dr 3 A <20 0.36 3% (St
St. Margaret’s Bay Rd 24 C 144 0.91 11 B Margaret’s
Herring Cove Rd 9 A <20 0.68 Bay Rd)
Quinpool Rd 3 A 50 0.27
Table 3.3c: Summary of Arcady Analysis for 2023 PM Peak Hour

y-intercept = 100%

Delay LOS Queue v/C Overall Overall Residual

(m) Ratio Delay LOS Capacity
Chebucto Rd 6 A <20 0.65
Joseph Howe Dr 10 B <20 0.55

- 12% (Joseph
St. Margaret’s Bay Rd 5 A <20 0.41 5 A

- Howe Dr)
Herring Cove Rd 4 A <20 0.45
Quinpool Rd 5 A <20 0.72

Table 3.3d: Summary of Arcady Analysis for 2023 PM Peak Hour

y-intercept = 90%

LOS Queue Vv/C Overall Overall Residual
(m) Ratio Delay LOS Capacity
Chebucto Rd 11 B <20 0.78
Joseph Howe Dr 32 D 42 0.79
; 0% (Joseph
St. Margaret’s Bay Rd A <20 0.50 11 B
Howe Dr)
Herring Cove Rd 5 A <20 0.51
Quinpool Rd A 35 0.82
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ciartera  CENTRAL SERVICING ANALYSIS

4.1 General Study Area Description

The developed area under study typically consists of paved surfaced roads
(with gravel shoulders) with some of the private roads comprised of gravel
surfaces. Within Area 1, the travelled way of Purcell’s Cove Road is typically
wider than that of Area 2 to accommodate bicycle lanes on each side of the
roadway. The roadways throughout the study generally use ditches and
culverts for storm drainage control. In addition, many of the houses on the
east side of Purcell’s Cove Road (between the Northwest Arm shoreline and
Purcell’s Cove Road) are significantly lower than Purcell’s Cove Road itself.
This presents central sewer servicing challenges, as sewage pumping will

typically be required to convey sanitary sewage from these areas back to
trunk sewage collection system infrastructure. Furthermore, low lying Purcell’s Cove Road — Area 1
areas may be subject to high water pressures and, in some cases, will

require local water pressure reduction. Oceanview Drive rises sharply to the south off Purcell’s Cove
Road, and such a rise in elevation must also be considered with respect to providing adequate water

pressures at the upper ends of the street.

The topography of Purcell’s Cove Road itself is generally rolling in
nature with a number of high and low spots. The nature of this
terrain also presents challenges with respect to central water and
sewer trunk servicing, and requires special consideration in
developing potential servicing options. In particular, sewage
pumping stations will typically be required at low spots to collect
gravity sewage flows and convey the related sewage by forcemain

piping to the downstream gravity sewer system. Low areas along
Purcell’s Cove Road may also require localized water pressure

Battery Drive — Area 2

reduction in order to maintain water pressures within the limits of
acceptable standards. High spots, on the other hand, may necessitate that air release measures be
incorporated along the trunk watermain.

The undeveloped lands to the south of Purcell’s Cove Road typically consist of forested areas. Mapping
of these lands depicting general surface and topographic features (including waterbodies, watercourse,
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protected areas, etc.) is contained in Appendix A. Significant waterbodies contained within these lands
include Williams Lake, Colpitt Lake and Purcell’s Pond. The topography of the area generally rises in
elevation from Purcell’s Cove Road to a high point of land generally in line with the south end of
Oceanview Drive.

The general geology of the study area is depicted in Figure 4.1.

N

Northwest Arm %

T
Purcell’s Cove Road

Figure 4.1: General Geology of Study Area

The areas depicted in red and pink in Figure 4.1 are typically underlain by granites. The areas noted in
green are underlain by the “Halifax Formation”, which consist of slates. Generally, these geological rock
features are encountered close to the existing ground surface, either as boulders or ledge rock. Many of
these features are visible as rock outcrops and/or boulders throughout the study area. From a central
servicing perspective, this geology must be considered when developing related construction cost
estimates. Specifically, costs for rock excavation must be factored into any overall central servicing
construction cost estimates. In addition, the slates associated with the “Halifax Formation” are typically
acid bearing. As such, any excavation of the slates would likely need to abide by the Nova Scotia
Sulphide Bearing Materials Disposal Regulations. Costs associated with such materials handling must
also be included in any central servicing construction cost estimates.

4.2 Existing Central Services
Existing central water and sewer services along Purcell’s Cove Road currently terminate at Wenlock
Grove (see Figure 4.2).
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4.2.1 Existing Water Service

With respect to central water servicing, the existing service zone upstream of Wenlock Grove is provided
water service by the “Spryfield Intermediate Zone”. This area “floats” off the Cowie Reservoir, which has a
hydraulic grade line (i.e. water surface elevation) that ranges from 109.7 to 112.2m geodetic. This entire
zone is fed from the reservoir predominantly via 900mm and 750mm diameter trunk watermains. A
400mm diameter trunk watermain is installed on Purcell’s Cove Road from Wenlock Grove to Litchfield
Crescent. An existing pressure reducing valve (PRV) is located on Williams Lake Road near the intersection
with Purcell’s Cove Road. A 400mm diameter stub is situated on the high side of this PRV. This stub was
installed to eventually provide a connection to the existing 400mm diameter watermain in Purcell’s Cove
Road, in that event that central water services were ever extended beyond Wenlock Grove. Halifax Water
(HW) records indicate that there is very little pressure drop from the reservoir to the Williams Lake Road
PRV under normal and peak domestic demand conditions. Even under fire flow conditions of 1500
Imperial Gallons per Minute (Igpm) there is reportedly less than 5 psi of pressure loss.

4.2.2 Existing Sanitary Sewer Service

The local sanitary sewer system at Wenlock Grove consists of 250mm diameter gravity piping that
discharges to a small pumping station on Wenlock Grove. The capacity of this station is very small and is
only intended to provide local service to a relatively small number of homes on Wenlock Grove and
Purcell’s Cove Road. Sewage from the station is conveyed via dual 100mm diameter forcemains to a
discharge point at an easement that leads to Litchfield Crescent. Sewage is then conveyed by gravity via
a series of 250mm, 375mm and 450mm diameter sewers along Litchfield Crescent, Wyndrock Drive and
Williams Lake Road that. These pipes eventually discharge to the Williams Lake Sewage Pumping
Station on Williams Lake Road. The capacity of this station is reported to be 5,800 Igpm. However, due
to downstream sewer capacity constraints the station’s capacity is limited to 3,300 Igpm.

Sewage flow from the Williams Lake Pumping Station is discharged to the McIntosh Run trunk sanitary
sewer. This sewer collects sewage flows from a large sewershed comprised of the Williams Lake area, as
well as significant portions of Spryfield, and transports the sewage to the Roaches Pond Sewage
Pumping Station located off Princeton Avenue. This pumping station is also limited by downstream
sewer system capacity constraints. As such, two sewage storage facilities have been constructed at the
pumping station. These facilities provide a means of storing and attenuating wet weather peak flows
into the pumping station, thereby reducing overflows from the station. The total volume of these
storage facilities is approximately 5,200 cubic meters (m?). Sewage from the Roaches Pond pumping
station is directed to the Herring Cove trunk sewer system, and eventually makes its way to the Herring
Cove wastewater treatment facility.

4.3 Design Parameters

The hydraulic analysis and assessment of the infrastructure elements required for any proposed
extension of central water and sanitary sewer service to the Purcell’s Cove area must be carried out
considering a number of design parameters. These parameters are used during the feasibility
assessment and concept design process to identify, size and estimate construction costs of appropriate
infrastructure components. The relevant design parameters used for this project are based on Halifax
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Water’s Design and Construction Specifications(as amended from time to time), and are summarized as
follows:

Central Water System

Water Distribution systems shall be designed to accommodate the greater of maximum daily

demand plus fire flow demand, or maximum hourly demand;

Water distribution systems shall be designed to accommodate the following domestic water

demands:

- Average daily demand: 410 Litres per capita per day (L/c/d);

- Maximum daily demand: 680 L/c/d; and

- Maximum hourly demand: 1025 L/c/d.

Fire flow demand shall be established by the Engineer in accordance with the latest requirements

contained in the publication “Water Supply for Public Fire Protection, a Guide to Recommended

Practice”, as prepared by the Fire Underwriter’s Survey-Insurers Advisory Organization. For the

purposes of this study, a fire flow demand 4,500 L/min has been used;

Minimum Acceptable Design Water Pressures:

— 40 psi (275 kPa) measured at the main at all points in the distribution system during Maximum
Hourly Demand; and

— 22 psi (150 kPa) at all points in the distribution systems during Maximum Daily Demand plus Fire
Flow Conditions.

Maximum Acceptable Design Water Pressure in the Distribution System: 90 psi (620 kPa);

Maximum Acceptable Design Water Pipeline Velocities:

- 1.5 m/s (5 ft/s) during Maximum Hourly Demand; and

- 2.4 m/s (8 ft/s) during Fire Flows.

Minimum Pipeline Diameter:

- Local Distribution Mains: 200mm; and

- Main Feeder: 300mm.

Maximum Hydrant Spacing: 150m;

Maximum Main Line Valve Spacing: 250m;

Watermains must be located a minimum of 3m horizontal distance from parallel sewage forcemains,

and must be installed in a separate trench;

Minimum Service Lateral Diameter: 20mm;

A single water service lateral shall be installed to each existing lot or potential future lot which could
be created under the zoning in effect at the time of the water system installation;

Cowie Hill Reservoir Normal Operating Water Levels:
- Normal Low Water Level (NLWL) Elevation: 109.7m geodetic; and
- Normal High Water Level (NHWL) Elevation: 112.2m geodetic.

Central Sanitary Sewer System

Sanitary sewer systems shall be designed to accommodate the following flows:

- Average Dry Weather Flow: 330 L/c/d;

- Peaking Factor: as calculated based on Harmon Formula;

- Safety Factor to apply to Peak Dry Weather Flow: 1.25; and

- Long Term Inflow/Infiltration Allowance: 24 cubic meters/gross hectare/day (m*/ha/d).
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e  Minimum Gravity Sewer Diameter: 250mm;

e Manning’s Roughness Coefficient for Gravity Sewer: 0.010 for PVC pipe (note that for the purposes
of this study, it has been assumed that all gravity sewer will be constructed of PVC pipe);

e Minimum Gravity Sewer Pipe Slope: 0.6%;

e  Minimum Gravity Sewer Design Flow Velocity: 0.75 meters/second (m/s);

e  Minimum Service Lateral Diameter: 125mm;

e Aservice lateral shall be installed to each existing lot or potential future lot which could be created
under the zoning in place at the time of installation of services;

e Maximum Manhole Spacing: 100m;

e Minimum Manhole Diameter: 1050mm;

e Sewage Pumping Stations are to be provided with Dual Forcemains, each capable of handling the
peak design flow;

e  Minimum Forcemain Diameter: 100mm;

e Minimum Forcemain Design Flow Velocity: 0.60 m/s; and

e Maximum Forcemain Design Flow Velocity: 2.4 m/s.

4.4 System Design Flows

4.4.1 Existing Development

Current development within the Purcell’s Cove study area is generally residential in nature.
Furthermore, as noted in Section 2.4 above, there are currently 160 lots in Area 1 and 185 lots in Area 2
that could be provided central water and sewer services. For single unit type residential development
(which is typical of the study area), Halifax Water Design Standards indicate that central water and
sewer systems are to be designed using an assumption that there are 3.35 people/unit. Therefore, the
design population for existing residential development in Area 1 and 2 is 536 and 620 respectively.

The Royal Nova Scotia Yacht Squadron (RNSYS) also lies within Area 1. For the purposes of this study,

the following assumptions have been made with respect to design flows generated by the RNSYS:

e During the summer sailing season, 600 people use the RNSYS facilities per day;

e Each of these 600 people will have an average water demand and sewage generation rate of 95 L/d
while they are at the facility;

e Peak water demand at the RNSYS is related to periods of boat washdown. This demand has been
assumed to be 130 L/min; and

e The sewage flow peaking factor at the facility is 4.0.

Based on the above design populations, the RNSYS design assumptions and the design parameters
noted in Section 4.3, the estimated design flows for existing development within Areas 1 and 2 are
outlined as follows:
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Table 4.1: Estimated Design Flows — Existing Development Only

Flow Regime | Calculated Flow
Area 1
Water System
Average Day Residential Demand 220 cubic meters/day (m>/d)
Average Day RNSYS Demand 57 m*/d
Total Average Day Demand 277 m*/d
Maximum Day Demand 421 m*/d
Peak Hour Residential Demand 550 m*/d
Peak Hour RNSYS Demand 190 m’/d
Total Peak Hour Demand 740 m*/d
Design Fire Flow 4,500 L/min
Sewage System
Peak Residential Flow 19 Litres/second (L/s)
Peak RNSYS Flow 2.6Ll/s
Total Peak Flow 21.6 L/s
Area 2
Water System
Average Day Demand 255 m*/d
Maximum Day Demand 420 m*/d
Peak Hour Demand 635 m>/d
Design Fire Flow 4,500 L/min
Sewage System
Peak Flow 19 L/s

4.4.2 Future Development

Any central water and sewer infrastructure that would be required for an extension of services to the
Purcell’s Cove area must be designed to accommodate current and expected future development within
the area. If the proposed infrastructure is not designed to meet expected future flow requirements,
unwarranted future construction, operation and maintenance costs may arise to address deficiencies in
an inadequately sized system.

Section 2.4 above has identified the future development potential for both Areas 1 and 2. For the
purposes of this study, future development potential within the study area has been limited to the
following components:

e The subdivision of existing lots if central services are extended to the area, as may be permissible
under zoning regulations in effect at the time the services are installed. Under this scenario, it has
been determined that an additional 85 lots could be accommodated in Area 1, while an additional
170 lots could be developed in Area 2. This would bring the total number of future residential lots in
Area 1 and 2 to 245 and 355 respectively. Using the Halifax Water design standard of 3.35
people/unit, this would equate to a total 820 people in Area 1 and 1,190 people in Area 2; and

e Additional development that could occur on lands subject to rezoning. In order to maintain a
conservative approach, an allowance was only provided for those lands of which the study’s
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Community Steering Committee were informed. The only developer to come forward with
development plans was Clayton Developments Limited which presented a proposal for the creation
of approximately 1200 new units of housing on PID 00052407 (contained entirely with Area 1).
Clayton Developments also indicated that the proposed development would be of relatively low
density, averaging 3.0 people/unit. This would equate to an additional 3,600 people within Area. 1.

Based on these estimated future design populations and the design parameters noted in Section 4.3, the
estimated design flows for existing plus future development within Areas 1 and 2 are outlined as
follows:

Table 4.2: Estimated Design Flows — Existing Plus Future Development
Flow Regime | Calculated Flow
Area 1
Water System
Existing Development plus Subdivision Average Day Demand 390 m*/d
Clayton Developments Average Day Demand 1,475 m*/d
Total Average Day Demand 1,865 m*/d
Existing Development plus Subdivision Maximum Day Demand 615 m’/d
Clayton Developments Maximum Day Demand 2,445 m*/d
Total Maximum Day Demand 3,060 m*/d
Existing Development plus Subdivision Peak Hour Demand 1,030 m*/d
Clayton Developments Peak Hour Demand 3,690 m’/d
Total Peak Hour Demand 4,720 m*/d
Design Fire Flow 4,500 L/min
Sewage System
Existing Development plus Subdivision Peak Flow 26.8 L/s
Clayton Development Peak Flow 84.8L/s
Total Peak Flow 111.6 L/s
Area 2
Water System
Average Day Demand 485 m?/d
Maximum Day Demand 805 m*/d
Peak Hour Demand 1,215 m*/d
Design Fire Flow 4,500 L/min
Sewage System
Peak Flow 28.5L/s

4.5 Central Servicing Concept Design Options

CBCL Limited has developed a number of different servicing concepts to provide central water and
sewer service to the Purcell’s Cove study area. Each of these options was developed to adequately
convey design flows and meet the design objectives and parameters outlined previously in this report.
Each of the servicing options developed for Area 1 has also been sufficiently oversized to accommodate
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the potential future inclusion of Area 2. The following is a description of the various concept design
options that have been developed for this project.

4.5.1 Area 1 Servicing Concepts

A number of different central water and sewer servicing concept options have been developed for Area
1. The infrastructure elements for these options have been sized to accommodate the design flows
from existing and expected future development within Area 1 (including the proposed Clayton
development). In addition, as per the terms of the study’s TOR, each of the servicing options developed
for Area 1 have been sufficiently oversized to accommodate the potential future inclusion of Area 2.
The related design flows are as noted in Table 4.2.

4.5.1.1 PURCELL’S COVE ROAD OPTION

The proposed servicing concept for this option is depicted in Figure 4.3. This option includes the

following new infrastructure elements:

e A 400mm diameter watermain along Purcell’s Cove Road from the existing PRV on Williams Lake
Road to the existing 400mm diameter watermain on Purcell’s Cove Road (approx. length 270m);

e A PRV near the intersection of Wenlock Grove and Purcell’s Cove Road;

e A 400mm diameter watermain along Purcell’s Cove Road from Wenlock Grove to the RNSYS (approx.
length 950m);

e A 350mm diameter watermain along Purcell’s Cove Road from the RNSYS to Oceanview Drive
(approx. length 810m);

e A 300mm diameter watermain along Oceanview Drive (approx. length 520m);

e 200mm diameter watermains along Boulderwood Road, Halls Road, Melvin Road, and Rocklyn Road
(total length approx. 850m);

e 23 fire hydrants;

e 38 main line water valves;

e A 250mm diameter gravity trunk sewer along Purcell’s Cove Road from the high point near the
intersection with Oceanview Drive to the low point at the RNSYS (approx. length 810m);

e A 250mm diameter gravity trunk sewer along Purcell’s Cove Road from the high point east of
Boulderwood Road to the low point at the RNSYS (approx. length 500m);

e Atrunk sewage pumping station on Purcell’s Cove Road at the low point near the RNSYS;

e Dual 300mm diameter trunk sewage forcemains along Purcell’s Cove Road from the trunk sewage
pumping station at the RNSYS to the high point east of Boulderwood Road (approx. length 530m);

e A 375mm diameter gravity trunk sewer along Purcell’s Cove Road from the high point east of
Boulderwood Road to the existing sewage pumping station on Wenlock Grove (approx. length
490m);

e Replacement of the existing Wenlock Grove sewage pumping station with a larger station;

o Replacement of the existing forcemains from the Wenlock Grove sewage pumping station with dual
300mm diameter forcemain (approx. length 190m);

e Replacement of existing sanitary sewers on Wenlock Grove, Litchfield Crescent, and Wyndrock Drive
with 375mm diameter gravity sewers (approx. length 910m);

e An upgrade to the existing Williams Lake sewage pumping station;

e 250mm diameter gravity sewers along Boulderwood Road, Halls Road, Melvin Road, Rocklyn Road
and Oceanview Drive (total length approx. 1,280m);
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e Alocal sewage pumping station at the north end of Boulderwood Road;

e Dual 100mm diameter sewage forcemains along Boulderwood Road from the Boulderwood Road
pumping station to Purcell’s Cove Road (approx. length 290m);

e Alocal sewage pumping station at the north end of Melvin Road;

e Dual 100mm diameter sewage forcemains along Melvin Road from the Melvin Road pumping
station to Purcell’s Cove Road (approx. length 190m);

e 52 manholes; and

e Approximately 1,450m of sanitary sewer laterals and water service laterals (from the main pipe to
the street fronting property line).

The primary advantage of this option is that it keeps the limits of new public water and sewer
infrastructure within the confines of existing road right-of ways. This limits the need to obtain/purchase
additional lands and/or easements. It also facilitates operation and maintenance of this infrastructure,
as access by Halifax Water works staff would not be restricted. This option would also have minimal
impact on the Purcell’s Cove Backlands (south of Purcell’s Cove Road).

However, the existing sanitary sewer system in the Wenlock Grove/Pinebluff area does not have
capacity to adequately convey the peak sewage flows that would be generated by existing and future
development within the Purcell’s Cove study area. As such, new sanitary sewers would be required
along Wenlock Grove, Litchfield Crescent, Wyndrock Drive and a portion of Williams Lake Road. The
existing sewage pumping station on Wenlock Grove would also need to be replaced with a much larger
facility. In addition, the existing Williams Lake sewage pumping station would need to be upgraded to
accommodate the related increase in sewage flows. This upgrade would only be required, however, if
the Clayton development were to proceed.

Capital costs notwithstanding, the physical construction of these upgrades would be quite disruptive to
the local residents of the Wenlock Grove/Pinebluff area (who do not need these upgrades if the status
quo is maintained). The new Wenlock Grove pumping station and the upgraded Williams Lake pumping
station would also likely result in increased operation and maintenance requirements and costs.

4.5.1.2 NORTH BACKLANDS OPTION

The proposed servicing concept for this option is depicted in Figure 4.4. This option includes the

following new infrastructure elements:

e The same water system infrastructure as required for the Purcell’s Cove Road Option;

e A 250mm diameter gravity trunk sewer along Purcell’s Cove Road from the high point near the
intersection with Oceanview Drive to the low point at the RNSYS (approx. length 810m);

e A 250mm diameter gravity trunk sewer along Purcell’s Cove Road from the high point east of
Boulderwood Road to the low point at the RNSYS (approx. length 500m);

e Atrunk sewage pumping station on Purcell’s Cove Road at the low point near the RNSYS;

e Dual 300mm diameter trunk sewage forcemains across the Purcell’s Cove North Backlands from the
trunk sewage pumping station at the RNSYS to the north end of Drysdale Road (approx. length
2,600m);

e Replacement of existing sanitary sewers on Drysdale Road (from the north end of Drysdale Road to
the Mclntosh Run Trunk Sewer) with 375mm diameter gravity sewers (approx. length 290m);
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e An upgrade to the existing Roaches Pond sewage pumping station;

e A 250mm diameter gravity trunk sewer along Purcell’s Cove Road from the high point east of
Boulderwood Road to the existing sewage pumping station on Wenlock Grove (approx. length
490m);

e A capacity upgrade of the existing Wenlock Grove sewage pumping station;

e 250mm diameter gravity sewers along Boulderwood Road, Halls Road, Melvin Road, Rocklyn Road
and Oceanview Drive (total length approx. 1,280m);

e Alocal sewage pumping station at the north end of Boulderwood Road;

e Dual 100mm diameter sewage forcemains along Boulderwood Road from the Boulderwood Road
pumping station to Purcell’s Cove Road (approx. length 290m);

e Alocal sewage pumping station at the north end of Melvin Road;

e Dual 100mm diameter sewage forcemains along Melvin Road from the Melvin Road pumping
station to Purcell’s Cove Road (approx. length 190m);

e 45 manholes; and

e Approximately 1,450m of sanitary sewer laterals and water service laterals (from the main pipe to
the street fronting property line).

Compared to the Purcell’s Cove Road option, the North Backlands option does not require significant
sewer system upgrades in the Wenlock Grove/Pinebluff area. As such, it offers much less disruption to
those local area residents during construction. This option also contains trunk sewer infrastructure that
runs through the Clayton Development property. Should the proposed Clayton development obtain
approval to proceed, this may offer some advantages related to negotiation of land/easement
acquisition costs, infrastructure cost sharing and potential environmental enhancements along the
pipeline route.

Similar to the Purcell’s Cove Road option, though, the North Backlands option is also subject to existing
sanitary sewer constraints in the downstream system. Specifically, new sewers would be required at the
north end of Drysdale Road to accommodate the increased flow from the Purcell’s Cove study area. In
addition, upgrades would be required at the Roaches Pond sewage pumping station. These upgrades
would only be required, however, if the Clayton development were to proceed. Furthermore, any new
wastewater flows directed to Roaches Pond may require upgrades to the downstream wastewater
collection system along Herring Cove or coordination with the implementation of the proposed regional
wastewater infrastructure along Herring Cove Road (in keeping with Halifax Water’s Regional
Wastewater Functional Plan). This option would also have an impact on the Purcell’s Cove Backlands.

4.5.1.3 SOUTH BACKLANDS OPTION

The proposed servicing concept for this option is depicted in Figure 4.5. This option includes the

following new infrastructure elements:

e The same water system infrastructure as required for the Purcell’s Cove Road Option;

e A 250mm diameter gravity trunk sewer along Purcell’s Cove Road from the high point near the
intersection with Oceanview Drive to the low point at the RNSYS (approx. length 810m);

e A 250mm diameter gravity trunk sewer along Purcell’s Cove Road from the high point east of
Boulderwood Road to the low point at the RNSYS (approx. length 500m);

e Atrunk sewage pumping station on Purcell’s Cove Road at the low point near the RNSYS;
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e Dual 300mm diameter trunk sewage forcemains from the trunk sewage pumping station at the low
point near the RNSYS along Purcell’s Cove Road, up Oceanview Drive to the high point on the south
Purcell’s Cove Backlands (approx. length 2,730m);

e A 375mm diameter gravity sewer from the high point on the south Purcell’s Cove Backlands to the
Roaches Pond sewage pumping station;

e An upgrade to the existing Roaches Pond sewage pumping station;

e A 250mm diameter gravity trunk sewer along Purcell’s Cove Road from the high point east of
Boulderwood Road to the existing sewage pumping station on Wenlock Grove (approx. length
490m);

e A capacity upgrade of the existing Wenlock Grove sewage pumping station;

e 250mm diameter gravity sewers along Boulderwood Road, Halls Road, Melvin Road, Rocklyn Road
and Oceanview Drive (total length approx. 1,280m);

e Alocal sewage pumping station at the north end of Boulderwood Road;

e Dual 100mm diameter sewage forcemains along Boulderwood Road from the Boulderwood Road
pumping station to Purcell’s Cove Road (approx. length 290m);

e Alocal sewage pumping station at the north end of Melvin Road;

e Dual 100mm diameter sewage forcemains along Melvin Road from the Melvin Road pumping
station to Purcell’s Cove Road (approx. length 190m);

e 52 manholes; and

e Approximately 1,450m of sanitary sewer laterals and water service laterals (from the main pipe to
the street fronting property line).

The South Backlands Option is very similar to the North Backlands option, with the primary difference
being the pipe route location across the Purcell’s Cove Backlands. This option would, however, not require
replacement of any existing sewers (but an upgrade at the Roaches Pond sewage pumping station would
still be needed). Nevertheless, it may be difficult to route the pipeline across the South Backlands without
avoiding impacts on nearby wetlands. Furthermore, any new wastewater flows directed to Roaches Pond
may require upgrades to the downstream wastewater collection system along Herring Cove or
coordination with the implementation of the proposed regional wastewater infrastructure along Herring
Cove Road (in keeping with Halifax Water’s Regional Wastewater Functional Plan).

4.5.1.4 WASTEWATER TREATMENT FACILITY (WWTF) OPTION

The proposed servicing concept for this option is depicted in Figure 4.6. This option includes the

following new infrastructure elements:

e The same water system infrastructure as required for the Purcell’s Cove Road Option;

e A 250mm diameter gravity trunk sewer along Purcell’s Cove Road from the high point near the
intersection with Oceanview Drive to the low point at the RNSYS (approx. length 810m);

e A 250mm diameter gravity trunk sewer along Purcell’s Cove Road from the high point east of
Boulderwood Road to the low point at the RNSYS (approx. length 500m);

e A wastewater treatment facility in the vicinity of the low point near the RNSYS;

e A 250mm diameter gravity trunk sewer along Purcell’s Cove Road from the high point east of
Boulderwood Road to the existing sewage pumping station on Wenlock Grove (approx. length
490m);

e A capacity upgrade of the existing Wenlock Grove sewage pumping station;
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e 250mm diameter gravity sewers along Boulderwood Road, Halls Road, Melvin Road, Rocklyn Road
and Oceanview Drive (total length approx. 1,280m);

e Alocal sewage pumping station at the north end of Boulderwood Road;

e Dual 100mm diameter sewage forcemains along Boulderwood Road from the Boulderwood Road
pumping station to Purcell’s Cove Road (approx. length 290m);

e Alocal sewage pumping station at the north end of Melvin Road;

e Dual 100mm diameter sewage forcemains along Melvin Road from the Melvin Road pumping
station to Purcell’s Cove Road (approx. length 190m);

e 42 manholes; and

e Approximately 1,450m of sanitary sewer laterals and water service laterals (from the main pipe to
the street fronting property line).

This particular option is feasible from a concept design perspective. However, further detailed study
(beyond the scope of work for the current study) needs to be completed to confirm whether, in fact, it is
truly viable. In particular, an environmental risk assessment for the treatment facility and related
impacts on the effluent receiving water would need to be completed per the requirements of the
Canadian Council of the Ministers of the Environment (CCME) and Nova Scotia Environment (NSE). This
assessment would consider such items as background receiving quality and recreational uses of the
receiving water to determine wastewater effluent quality requirements for any proposed treatment
facility. Other studies that would need to be completed would be a treatment process analysis and
treatment plant siting study. A further consideration for this option is that is not necessarily in keeping
with Halifax Water’s recently completed Regional Wastewater Functional Plan.

4.5.1.5 PUMP TO ATLANTIC SCHOOL OF THEOLOGY (AST) OPTION

The proposed servicing concept for this option is depicted in Figure 4.7. This option includes the

following new infrastructure elements:

e The same water system infrastructure as required for the Purcell’s Cove Road Option;

e The same sewer system infrastructure as required for the Wastewater Treatment Facility Option,
with the exception that the proposed wastewater treatment plant is replaced with the following:

- Atrunk sewage pumping station in the vicinity of the low point near the RNSYS;

— Dual 300mm diameter trunk sewage forcemains from the trunk sewage pumping station at the
low point near the RNSYS along the bottom of the Northwest Arm to the existing sewage
pumping station at the Atlantic School of Theology (AST) (approx. Length 650m); and

- A sewage storage facility at the existing AST sewage pumping station.

This option is similar to the WWTF option, but rather than constructing a WWTF near the RNSYS a
sewage pumping station would be constructed. This station would pump sewage from the study area
through dual forcemains that would be laid on the bottom of the Northwest Arm. The sewage would
eventually discharge to the existing AST sewage pumping station and ultimately be conveyed to the
Halifax WWTF. However, the AST pumping station and downstream sewer infrastructure is currently
subject to capacity constraints. Therefore, in order to prevent any increase in overflows from the AST
system resulting from addition of sewage flow from the Purcell’s Cove area, a new sewage storage
facility would be required at the AST pumping station site. This facility would be required if any sewage
flow from Purcell’s Cove area is directed to the AST pumping station. The storage facility would
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attenuate peak sewage flows generated by the Purcell’s Cove area prior to discharge to the AST

pumping station. Further considerations for the option include:

The forcemain pipes along the bottom of the Northwest Arm may require a “no anchorage” zone;
and

This option is not necessarily in keeping with Halifax Water’s recently completed Regional
Wastewater Functional Plan.

4.5.2 Area 2 Servicing Concept

The central water and sewer servicing concept developed for Area 2 is depicted in Figure 4.8. The
infrastructure elements for this concept have been sized to accommodate the design flows from existing
and expected future development within Area 2 (as noted in Table 4.2). The proposed servicing concept

includes the following new infrastructure elements:

A 300mm diameter trunk watermain along Purcell’s Cove Road from Oceanview Drive to Fergusons
Cove Road (approx. length 1,600m);

200mm diameter watermains along Bluestone Road, Keefe Drive, Battery Drive and Pottery Lane
(total length approx. 1,430m);

17 fire hydrants;

38 main line water valves;

A 250mm diameter trunk gravity sewer along Purcell’s Cove Road from Fergusons Cove Road to the
low point near Keefe Drive (approx. length 1,260m);

A 250mm diameter trunk gravity sewer along Purcell’s Cove Road from the high point near the
intersection with Oceanview Drive to the low point near Keefe Drive (approx. length 310m);

A trunk sewage pumping station at the intersection of Purcell’s Cove Road and Keefe Drive;

Dual 150mm diameter trunk sewage forcemains along Purcell’s Cove Road from the trunk sewage
pumping station at Purcell’s Cove Road/Keefe Drive to the high point near the intersection with
Oceanview Drive (approx. length 340m);

250mm diameter gravity sewers along Bluestone Road, Keefe Drive, Battery Drive and Pottery lane
(total length approx. 1,300m);

A local sewage pumping station at the north end of Bluestone Road,;

Dual 100mm diameter sewage forcemains along Bluestone Road from the Bluestone Road pumping
station to Purcell’s Cove Road (approx. length 290m);

A local sewage pumping station at the north end of Pottery Lane;

Dual 100mm diameter sewage forcemains along Pottery Lane from the Pottery Lane pumping
station to Battery Drive (approx. length 100m);

43 manholes; and

Approximately 2,050m of sanitary sewer laterals and water service laterals (from the main pipe to
the street fronting property line).

4.5.3 Alternative Central Servicing Systems
There are really no central servicing alternative systems with respect to the provision of central water

service to the study area. Nonetheless, non-central service alternative water servicing schemes could

perhaps involve private on-site type systems, such as private wells, cisterns, etc. Evaluation of these

systems, however, is outside the scope of the current study.
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An alternative to the above noted central servicing options would be to install small diameter pressure
sewer central services. Small diameter pressure systems are best suited for small local areas, whereby
they serve clusters of homes. They are not meant to replace trunk gravity sewer systems. In the case of
the Purcell’s Cove study area, such systems would, therefore, be best suited to service some of the side
streets off of Purcell’s Cove Road. These roadways would include Boulderwood Road, Halls Road,
Melvin Road, Rocklyn Road, Bluestone Road, Keefe Drive, Pottery Lane and Battery Drive. These
systems involve the use of small diameter (50mm diameter) pressure pipes (rather than larger diameter
conventional gravity sewers) to collect and convey sewage. They offer some advantages over
conventional gravity sewer systems, including:

e Small diameter pressure systems result in small central piping compared to conventional gravity
sewers, resulting in material costs savings;

e Pressure pipes do not need to be laid at a constant downward grade as per gravity sewers. In fact,
their profile can generally follow the natural grade of the terrain in which they are installed.
Consequently, small diameter pressure pipes do not typically need to be installed as deep as
conventional gravity sewers. This can result in significant costs savings related to trench and rock
excavation;

e Small diameter pressure systems can often result in the elimination of the need to construct and
operate large Municipal type sewage pumping stations; and

e Small diameter pressures systems tend to be “tighter” than conventional gravity sewer systems. As
such, they can reduce the amount of inflow and infiltration (I/1) into the system, thereby limiting
sewage flows and reducing operation and maintenance costs associated with transporting and
treating excessive I/I.

While small diameter pressure sewer systems can offer some cost advantages, they can also present
several disadvantages. For example, each home that is serviced by such a system requires a grinder type
sewage pump to convey sewage flow from the home to the central pressure sewer system. Since these
pumps are installed at each individual property, the cost of these pumps (including operation and
maintenance) are typically borne entirely by each individual homeowner. In addition, these systems are
not typical within HRM and are not currently addressed within Halifax Water’s Standard Design and
Construction Specifications. Therefore, the use of such systems is subject to approval from Halifax
Water and would likely require further study to assess viability.

4.6 Construction Cost Estimates

Table 4.3 presents concept design construction cost estimates for each of the design options presented

in Section 4.5 above. Estimates are based on 2013 construction costs. Criteria and assumptions used to

develop these cost estimates are summarized as follows:

e The width of pipe trench excavations will be limited to a maximum of 3 m;

e New piping will be installed such that reinstatement of existing asphalt will be minimized (i.e., piping
will be installed within gravel shoulders as much as possible);

e Watermain and gravity sewer pipe will be installed in a common trench;

e Sewage forcemain piping will be installed in separate trenches from watermain, with a minimum
horizontal separation of 3m;
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e Trunk sewage pumping stations will be of the submersible type, complete with backup power
(generator) provisions;

o A full upgrade at Roaches Pond to accommodate the proposed full development from the Clayton
lands will not be required, as it would only be an interim measure until the future Herring Cove
diversion sewer is constructed to bypass/eliminate the Roaches Pond pumping station (per the
recommendations of the Halifax Water Regional Wastewater Functional Plan). Therefore, Halifax
Water will consider Roaches Pond upgrades for the backlands options based on 50% of full Clayton
development;

e |f Area 2 comes on line, it will not do so before the Herring Cove diversion sewer is constructed.
Therefore, no additional upgrade is required at Roaches Pond to accommodate Area 2;

e Service connections (including supply and installation of service pipe) will be provided to all existing
lots within the study area, as well as to potential lots that that could result from subdivision, as may
be permitted under current zoning regulations;

e Cost estimates include the cost for service connections (including all related pipe and fittings) from
the central pipe main to the street fronting property lines (i.e. cost estimates do not include the cost
of service connections on private property, from the street fronting property line to individual
homes);

e The average service lateral length on Purcell’s Cove Road will be 10m to the street fronting property
line, and 5m on other roadways;

e All excavated Halifax Formation slate rock within the study area is acid bearing and will require
proper disposal and replacement with borrow material; and

e Any new wastewater flows that may be directed to the Roaches Pond sewage pumping station may
require upgrades to the downstream wastewater collection system along Herring Cove or
coordination with the implementation of the proposed regional wastewater infrastructure along
Herring Cove Road (in keeping with Halifax Water’s Regional Wastewater Functional Plan). As such,
depending on the timing of servicing, there may be additional costs associated with the
implementation of regional wastewater infrastructure that could be attributed to the Purcell Cove
lands. This would be subject to a more detailed future review, and, therefore, the related potential
costs are not included in any presented construction cost estimates.

A 25% engineering and contingency allowance has been included in the construction cost estimates.
However, the estimates do not include costs for easements, land acquisition, escalation, legal related
expenses and taxes. These estimates are considered accurate to within £ 25%, and are to be used for
budgeting and comparative purposes only. More refined cost estimates can be developed during the
subsequent detailed engineering design activities.
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Table 4.3: Construction Cost Estimates

Servicing Option Estimated Construction Cost (SMillions)
Area 1

Purcell’s Cove Road $19.80
North Backlands $20.40
South Backlands $21.05
Wastewater Treatment Facility $24.15
Pump to Atlantic School of Theology $24.00
Area 2 $12.00

The costs noted in Table 4.3 for Area 1 can be broken down further into the following categories:

e Base Cost: The capital cost to provide sufficiently sized central water and sewer infrastructure to
service only existing lots, as well as any new lots resulting from subdivision that may be permitted
under current zoning regulations. Therefore, within Area 1, the base cost represents that cost to
service only existing and future subdivided lots (i.e. 245 lots as noted in Section 2.4 above);

e Upsize Cost: The additional capital cost to increase base infrastructure sizes to accommodate flows
from other areas. The upsize costs for Area 1 include two components:

- The upsize cost to allow for the potential future connection of Area 2 to the Area 1 central
servicing infrastructure; and

— The upsize cost to allow any future development within Area 1 (beyond subdivision of existing
lots under current zoning provisions). For the purposes of this study, these costs would be
related to infrastructure upsize requirements needed to accommodate the additional flows
from the proposed Clayton development (i.e. 1,200 lots as noted in Section 2.4 above).

Table 4.4 and Figure 4.9 provide a summary of the base cost and upsize cost components for each of the
Area 1 concept servicing options.

Table 4.4: Summary of Area 1 Base and Upsize Estimated Construction Costs

. Development Total Estimated
L. . Base Cost Area 2 Upsize . .
Servicing Option . . Upsize Cost Construction Cost
(SMillions) Cost (SMillions) i .
($SMillions) (SMillions)
Purcell’s Cove Road $15.00 $0.70 $4.10 $19.80
North Backlands $14.60 $0.55 $5.25 $20.40
South Backlands $15.25 $0.45 $5.35 $21.05
Wastewater Treatment
. $14.60 $3.05 $6.50 $24.15
Facility
Pump to Atlantic
P $17.85 $1.05 $5.10 $24.00
School of Theology
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4.6.1 Cost Sharing

In terms of who pays the capital cost of the required central servicing infrastructure, Halifax Water
operates on a “cost causer” system. Under this arrangement, the eventual users of the infrastructure
are required to share in the entire capital cost. Any allocation of costs is based on the principles of the
HRM Local Improvement Charge Bylaw and the Capital Cost Contribution Policies.

For the Purcell’s Cove study area, there are a number of potential cost sharing scenarios that could be
used. Some of these are dependent on whether the proposed Clayton development receives approval
to proceed via a “plan amendment” process, and what infrastructure cost sharing agreements are struck
during that process. Nevertheless, the following provides a description of some of the possible cost
sharing scenarios that could be developed:

1. Area 1 Base Cost Shared by Area 1 Property Owners: Using this scenario, the Area 1 property
owners would share the Area 1 base cost (i.e. Cost per Area 1 Property Owner = Area 1 Base Cost +
245 lots). Area 2 upsize costs would be paid for by HRM and development upsize costs would be
paid for by Clayton Developments.

2. Area 1 Base Cost Shared by Area 1 Property Owners and Clayton: The base cost under this
alternative would be shared by the Area 1 property owners and Clayton Developments (i.e. Cost per
Area 1 Property Owner = Area 1 Base Cost + 1445 lots). Area 2 upsize costs would be paid for by
HRM and development upsize costs would be paid for by Clayton Developments.

3. Total Area 1 Construction Cost (less Area 2 Upsize Cost) Shared by Area 1 Property Owners and
Clayton: This arrangement would result in the Area 1 property Owners and Clayton Developments
sharing in the total cost of the project (as opposed to the base cost) less the Area 2 upsize cost (i.e.
Cost per Area 1 Property Owner = Total Area 1 Construction Cost (less the Area 2 upsize cost) + 1445

lots). Area 2 upsize costs would be paid for by HRM.
4. Common Infrastructure Area 1 Base Cost Shared by Area 1 Property Owners and Clayton: Using this

scenario the Area 1 property owners and Clayton would share in the base cost of any trunk
infrastructure elements that are required to jointly service both Area 1 and the proposed Clayton
development. This infrastructure would include such items as the trunk watermain on Purcell’s
Cove Road from Wenlock Grove to the RNSYS, the trunk sewage pumping station or wastewater
treatment facility in the vicinity of the RNSYS, and the dual sewage forcemains leading from the
trunk pumping station near the RNSYS. The cost for other base infrastructure that is not required to
provide service to the proposed Clayton development would be shared only by the Area 1 property
owners. Therefore, the cost per Area 1 property owner would equal (Common Area 1/Clayton Base
Cost + 1445 lots) + (Remaining Area 1 Base Cost + 245 lots). Area 2 upsize costs would be paid for by
HRM and development upsize costs would be paid for by Clayton Developments.

It should be noted that for each of the above cost sharing scenarios, the Area 2 upsize cost would be
paid for by HRM. This cost would be financed by HRM until such time that Area 2 is connected to the
Area 1 infrastructure. Once Area 2 has been connected, the Area 2 upsize cost would then be added to
the Area 2 central servicing costs, and then cost shared by the Area 2 residents.

Based on the above potential cost sharing scenarios, Table 4.5 and Figure 4.10 provide a summary of the
estimated capital cost per Area 1 property for each of the Area 1 concept servicing options identified in
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Section 4.5. These cost estimates are based on the future lots counts identified in Section 2.4 (i.e. 245
lots in Area 1 and 1,200 lots on the Clayton lands).

Table 4.5: Summary of Estimated Capital Cost per Area 1 Property ($/lot)

Possible Cost Sharing Scenario

Common
.. Base Cost Base Cost Shared | Total Cost Shared
Servicing Infrastructure Base
. Shared by Area by Area 1 by Area 1 Property
Option Cost Shared by Area 1
1 Property Property Owners Owners and
Property Owners and
Owners and Clayton Clayton
Clayton
Purcell’s Cove
$61,000 $10,500 $13,000 $39,500
Road
North Backlands $59,500 $10,000 $13,500 $41,500
South Backlands $62,000 $10,500 $14,000 $42,000
Wastewater
Treatment $59,500 $10,000 $14,500 $41,500
Facility
Pump to
Atlantic School $73,000 $12,500 $16,000 $50,000
of Theology

If the proposed Clayton development was not to receive approval to proceed, then the estimated capital
cost for Area 1 property owners to receive central water and sewer service could range between
$59,500 and $73,000 per Area 1 property. However, should the proposed Clayton development receive
approval to proceed, the capital cost per Area 1 property would be reduced. The amount of the
reduction would be dependent on the cost sharing scenario negotiated as part of the development
approval process. The second scenario (based cost shared by Area 1 property owners and Clayton)
would provide the lowest cost per Area 1 property. However, this scenario may not be the fairest to the
developer, as it would require Clayton to share in the base cost for a large portion of infrastructure that
it does not need to service its land. Nonetheless, this may be the most palatable scenario for Area 1
property owners if they were agreeable to allowing the Clayton development to proceed. Perhaps the
fairest of the cost sharing scenarios is the fourth option (common infrastructure base cost shared by
Area 1 property owners and Clayton). This scenario allows for the developer to share in the base cost of
the infrastructure that is only needed to service their lands and pay fully for any upsize costs related to
their development. The Area 1 property owners would pay for their share of the base cost of
infrastructure need to service Area 1, as well as the Clayton lands. They would also pay for the complete
base cost of the remaining infrastructure that is not needed to service the Clayton lands.
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4.6.2 Alternative Central Servicing System Cost Savings

As noted in Section 4.5.3, the use of small diameter pressure sewers could present some construction
cost savings as compared to the use of to conventional gravity sewers. In fact, using small diameter
pressure sewers on the streets noted in Section 4.5.3 could result in an estimated construction savings
of approximately $1.37 million for each of the five presented central servicing options. If cost sharing
scenario No. 1 or 4 (as presented above) is used to apportion project costs to Area 1 residents, this
would result in a per property cost savings of roughly $5,500 for each servicing option. If cost sharing
scenario No. 2 or 3 is used, the resulting cost saving per Area 1 property would be approximately
$1,000.1t should be noted, however, that individual property owners on the streets in which the small
diameter pressure sewers would be installed would be required to install grinder sewage pumps on their
respective properties. The cost of these pumps would offset part or all of the cost savings accrued to
these particular property owners.

4.6.3 Alternative Development Construction Cost Estimates

Following several project review meetings between the CBCL Limited project team and HRM project
staff, the HRM requested that an alternative development scenario be evaluated with respect to
impacts on estimated project construction costs. Specifically, HRM requested that a 600 lot
development on the Clayton lands be reviewed as an alternative to the proposed 1,200 lot
development. Under this development alternative, the Area 1 base cost and Area 2 upsize cost will not
change. However, the upsize cost related to development will be lower, as some of the required
infrastructure elements will not need to be as large as may be needed for the 1,200 lot development.

Table 4.6 and Figure 4.11 provide a summary of the base cost and upsize cost components for each of
the Area 1 concept servicing options for this development scenario.

Table 4.6: Summary of Area 1 Base and Upsize Estimated Construction Costs (with a 600 Lot
Development on the Clayton Lands)

Total Estimated
Development

.. . Base Cost Area 2 Upsize Cost ) Construction
Servicing Option L e Upsize Cost
($SMillions) ($SMillions) . Cost
(SMillions) -
(SMillions)
Purcell’s Cove
$15.00 $0.70 $3.60 $19.30
Road
North Backlands $14.60 $0.55 $4.75 $19.90
South Backlands $15.25 $0.45 S4.75 $20.45
Wastewater
Treatment $14.60 $3.05 $4.20 $21.85
Facility
Pump to Atlantic
School of $17.85 $1.05 $4.90 $23.80
Theology
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Table 4.7 and Figure 4.12 provide a summary of the estimated capital cost per Area 1 property under a
600 lot Clayton development scenario. These cost estimates are based on the future Area 1 lots counts
(i.e. 245 lots) plus 600 lots on the Clayton lands.

Table 4.7: Summary of Estimated Capital Cost per Area 1 Property ($/lot) (with a 600 lot
development on the Clayton Lands)

Possible Cost Sharing Scenario

Common
.. Base Cost Base Cost Shared | Total Cost Shared
Servicing Infrastructure Base
Shared by Area by Area 1 by Area 1 Property
Cost Shared by Area 1
1 Property Property Owners Owners and
Property Owners and

Owners and Clayton Clayton
Clayton

Option

Purcell’s Cove $61,000 $17,500 $22,000 $43,000
Road
North Backlands $59,500 $17,500 $23,000 S44,000
South Backlands $62,000 $18,000 $23,500 $45,000
Wastewater
Treatment $59,500 $17,500 $22,000 S44,000
Facility
Pump to
Atlantic School $73,000 $21,000 $21,000 $53,500
of Theology

CBCL Limited Planning and Engineering Feasibility Study — Purcell’s Cove Road Servicing, Halifax 40



Figure 4.12 -
Summary of Estimated Construction Costs per Area 1 Property

$80,000 (allowing for 600 units additional development)

$73,000
$70,000 -
$60,000 90 $59,500 BT $59,500

- $53,500

$50,000 -l
Cost ~$43,000
$40,000 - ——

~$44,000 $44,000

$30,000 -
: $27,000

$22,000

$20,000

$17,500
=, $17,500

510,000 - _

S‘ 2 - T T T T T T T
Purcell's Cove North South Wastewater Pump to AST
Road Option Backlands Backlands Treatment Option
Option Option Facility
Option
M Area 1 Property Owners Only B Area 1 Base Cost Shared with Clayton
W Total Cost Shared with Clayton M Common Elements Cost Shared with Clayton

CBCL Limited Planning and Engineering Feasibility Study — Purcell’s Cove Road Servicing, Halifax 41



ciarters  SUMMARY AND RECOMMENDATIONS

5.1 Summary
A summary of the findings of this report are presented as follows:

1. Service Area Analysis

The Purcell’s Cove study area is not designated as a growth area within the current HRM

Regional Plan;

Figure 2.4 presents the results of a suitability analysis that depicts areas within the overall study

area that are most capable and suitable for development. In general, the most suitable areas

for development tend to be concentrated around the periphery of Williams Lake and to the

west of Colpitt Lake;

Based on input received through the CSC meeting process and public consultation process, the

majority of area residents who attended these sessions:

- Expressed satisfaction with the on-site septic and water service that they have and are
concerned that central services will be forced upon them;

- We are opposed to any additional development in the area and would like to see the
Purcell’s Cove Backlands preserved as public open space;

- Were concerned that development will affect the woodlands, wildlife and ground and
surface water quality in the area; and

- Were not willing to provide input related to potentially acceptable locations and forms for
additional development within the study area.

In order to determine the potential impact that additional development in the area may have on

the possible extension of central water and sewer services, a conservative estimate of the

number of lots that could be created was developed as follows:

— 85 additional lots in Area 1 created by subdivision of existing lots;

— 170 additional lots in Area 2 created by subdivision of existing lots; and

- 1,200 additional lots in Area 1 created by plan amendments for the existing Clayton lands.

2. Traffic Impact Analysis

The Herring Cove Road / Purcell’s Cove Road intersection is currently overcapacity during the
AM peak hour for traffic turning right from Purcell’s Cove Road on to Herring Cove Road towards
the Armdale Roundabout. At LOSF, the level of service is very poor on this approach;
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Conditions at the Herring Cove / Purcell’s Cove Road intersection during the PM peak hour are
currently well within current operating capacity;

If improvements to the Herring Cove Road /Purcell’s Cove Road intersection are not undertaken,
the proposed Clayton development will deteriorate traffic conditions at the intersection. During
the first phase of the proposed Clayton development, by the year 2018, the AM peak right turn
movement from Purcell’s Cove Road would be the worst affected approach and would be
anticipated to operate with over 1,300 seconds (over 20 minutes) of delay, which equates to
over 700 meters of queue length and a LOS of F. Similarly during the PM peak hour, conditions
for the same approach will reduce from a LOS Cto a LOS E. As can be expected, without any
mitigation measures at the intersection, the level of service in 2023 will be significantly worse
with the addition of the generated trips from a further 600 dwellings passing through the
intersection. It should also be noted that operating conditions for the southbound left turn
from Herring Cove Road on to Purcell’s Cove Road would be affected during the PM peak hour in
2023, meaning that the queuing vehicles could potentially extend back along Herring Cove Road,
almost reaching the Armdale Roundabout, with an average queue length of 277 meters;

If the proposed Clayton development were to proceed without any improvements or mitigation
measures being carried out at the Herring Cove Road / Purcell’s Cove Road intersection, the
currently poor operating conditions for traffic would become further exacerbated to the point
where delays would become unacceptable to drivers. In context, the time delays experienced
by drivers’ during the 2023 AM peak hour would be almost 35 minutes, with a queue length of
approximately 970 meters extending along Purcell’s Cove Road; and

The proposed Clayton development will only have a negligible impact on traffic operations of
the Armdale Roundabout. The largest impact would be on the Joseph Howe Drive leg, where
the LOS would drop from B to D after full build out of the Clayton development.

3. Central Servicing Analysis

Five central servicing concept design options were developed for Area 1, and one option was

developed for Area 2. Each option was developed to accommodate expected future flows from

the study area and to meet Halifax Water design standards;

Area 1 central servicing concept designs were developed to accommodate flows from:

- 160 existing lots in Area 1;

— 85 future lots in Area 1 that could result from subdivision as permitted under existing
zoning;

- Future inclusion of Area 2; and

- 1,200 lots from the proposed Clayton development.

The Area 2 central servicing concept design was developed to accommodate flows from:

— 185 existing lots in Area 2; and

— 170 future lots in Area 2 that could result from subdivision as permitted under existing
zoning.

An alternative central sewer servicing design concept was also developed for Area 1 and 2. This

alternative includes the use of small diameter pressure sewers (rather than conventional gravity

sewers) along some of the side streets off Purcell’s Cove Road,;
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e Estimated construction costs for the Area 1 central servicing concepts range from $19.80 million
to $24.15 million. The two estimated least expensive options are the Purcell’s Cove Road Option
(519.80 million) and the North Backlands option ($20.40 million);

e The estimated construction cost for the Area 2 central servicing concept is $12 million;

e Estimated construction costs are comprised of two components:

— Base Cost: The capital cost to provide sufficiently sized central water and sewer
infrastructure to service only existing lots, as well as any new lots resulting from subdivision
that may be permitted under current zoning regulations; and

- Upsize Cost: The additional capital cost to increase base infrastructure sizes to
accommodate flows from other areas (i.e. from Area 2 and from the Clayton development).

e Halifax Water operates on a “cost causer” system. Under this arrangement, the eventual users
of the infrastructure are required to share in the entire capital cost. For the Purcell’s Cove study
area, there are a number of potential cost sharing scenarios that could be used. For Area 1,
these could include:

— Area 1 base cost shared by Area 1 property owners;

— Area 1 base cost shared by Area 1 property owners and Clayton;

- Total (as opposed to base) Area 1 construction cost (less Area 2 upsize cost) shared by Area
1 property owners and Clayton; and

— Common infrastructure Area 1 base cost shared by Area 1 property owners and Clayton.

e Depending on the selected servicing option for Area 1 and the selected cost sharing scenario,
the estimated capital cost per Area 1 property to provide central water and sewer to the area
range from $10,000/lot to $73,000/lot;

e Excepting the proposed Clayton development, the estimated capital cost for Area 1 property
owners to receive central water and sewer service could range between $59,500 and $73,000
per Area 1 property;

e Including the proposed Clayton development, the estimated capital cost for Area 1 property
owners to receive central water and sewer service could range between $10,000 and $50,000
per Area 1 property. The cost sharing scenario whereby the common Area 1 infrastructure base
cost is shared by Area 1 property owners and Clayton may be the fairest of the cost sharing
scenarios. If this cost sharing option is used, the estimated capital cost for Area 1 property
owners to receive central water and sewer service could range between $39,500 and $50,000
per Area 1 property. Where the provision of central services enables the subdivision of existing
lots, the current lot owner would be responsible for paying for all services that would be
provided;

e The use of small diameter pressure sewer systems as an alternative to conventional sewer
systems could result in an estimated total construction cost savings of $1.37 million. This could
translate to an estimated savings of between $1,000 and $5,500 per Area 1 property. However,
this cost saving would be offset by the cost of grinder pump systems for individual property
owners serviced by the small diameter pressure systems;

e If the Clayton development were to take the form of 600 units (rather than 1,200 units), the
estimated construction cost to provide central water and sewer services to Area 1 would range
from $19.30 million to $23.80 million. Under such a scenario (i.e. Including the proposed
Clayton development), the estimated capital cost for Area 1 property owners to receive central
water and sewer service could range between $17,500 and $53,500 per Area 1 property. Using
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the cost sharing scenario whereby the common Area 1 infrastructure base cost is shared by Area
1 property owners and Clayton, the estimated capital cost for Area 1 property owners could
range between $43,000 and $53,500 per Area 1 property; and

e The noted construction cost estimates do not include costs to install services from the street
fronting property lines to the individual homes.

5.2 Recommendations

The two preferred central water and sewer servicing concepts for Area 1 include the Purcell’s Cove Road

Option and the North Backlands option. These two options are preferable over the other options for the

following reasons:

e From an estimated construction cost perspective, they both have the lowest estimated base cost
and estimated overall cost. They also present the lowest estimated cost from a “cost per lot”
perspective for Area 1 properties;

e Both options are comparable with the Wastewater Treatment Facility (WWTF) option in terms of
estimated capital costs. However, the WWTF option contains some inherent disadvantages that the
others would not possess. These include:

- The WWTF option would require significant further study (and related costs) to confirm whether
it is, in fact, viable;

- A WWTF would involve significant operational costs related to wastewater treatment and
compliance monitoring; and

- A WWTF in this location does not fit within Halifax Water’s long-term Regional Wastewater
Functional Plan.

e The South Backlands option is slightly more expensive than the two preferred options. In addition,
the route proposed for this option would likely have impacts on existing wetlands as it crosses the
south backlands; and

e The Pump to AST option is significantly higher in estimated capital costs than the preferred options.
Furthermore, this option does not fit within Halifax Water’s long-term Regional Wastewater
Functional Plan, and may require a “no-anchorage” zone in the Northwest Arm.

Therefore, should HRM Regional Council decide to proceed with further work related to the extension of
central water and sewer services to the Area, it is recommended that more detailed engineering analysis
be completed to determine whether the Purcell’s Cove Road or North Backlands option is the most
suitable. However, at this concept design stage, it is suggested that the North Backlands option may be
the preferred scheme for the following reasons:

e The Purcell’s Cove Road option would involve the construction of two significant sewage pumping
stations (as compared to only one for the North Backlands option). As such, over the long term, the
Purcell’s Cove Road option will likely incur higher operations and maintenance costs;

e The Purcell’s Cove Road option will involve significant disruption to the residents of the Wenlock
Grove/Pinebluff area during construction; and

e The North Backlands option involves the installation of trunk sewer infrastructure across the Clayton
lands. Should HRM Regional Council decide to proceed with a plan amendment process to allow the
proposed Clayton development to proceed, this may offer some advantages related to negotiation
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of land/easement acquisition costs, infrastructure cost sharing and potential environmental
enhancements along the pipeline route.

With respect to traffic operations, the proposed Clayton development will deteriorate already poor
conditions at the existing Herring Cove Road / Purcell’s Cove Road intersection. Even with the addition
of 600 units from the Clayton development, delay times at the intersection on the Purcell’s Cove Road
northbound lane will increase to roughly 20 minutes for the peak AM period. As such, the proposed
development should not proceed until HRM undertakes improvements to the intersection to improve
traffic flow.

Original Signed Original Signed ;
or
Prepared by: Reviewed by:
Steven Murphy, MBA, P.Eng. Gordon Smith
Senior Project Manager Group Lead — Landscape Architecture & Planning

This document was prepared for the party indicated herein. The material and information in the document reflects CBCL Limited’s opinion and best judgment
based on the information available at the time of preparation. Any use of this document or reliance on its content by third parties is the responsibility of the third
party. CBCL Limited accepts no responsibility for any damages suffered as a result of third party use of this document.

The opinions of probable costs provided in this report are presented on the basis of experience, qualifications, and best judgement. They have been prepared in
accordance with acceptable principles and practices. Sudden market trend changes, non-competitive bidding situations, unforeseen labour and material
adjustments and the like are beyond the control of CBCL Limited. We cannot warrant or guarantee that actual costs will not vary significantly from the opinion
provided.
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Figure A-1 shows areas with limited development potential based on the following table.

Waterbodies

Watercourse, Wetland and Coastal Buffers * Note:

Cemeteries, if any are present * In line with the Nova Scotia Department of Natural

all lands below elevation 4.5m above sea Resources Wildlife and Watercourses Protection

level Regulations, which states that for watercourses with

Existing developed areas channel widths over 50 cm, upland buffers are to be

Crown lands a minimum of 20 metres on either side of the

Areas of elevated cultural significance watercourse and where average slopes within that

Areas of elevated archaeological significance area exceed 20%, the width is to be increased by one

Protected areas metres for each 2% of slope, up to a maximum of 60
metres in width.

Open space and natural resources network

Figures A-2 through A-4 illustrate site conditions based on the following criteria related to
residential capability.

Residential Capability

‘ Best ‘ Middle ‘ Worst
Slope 0-8% 8-20% >20%
Soil Depth Thick Till Thin till Disturbed and Bedrock
Soil Drainage Dry Soil Imperfect Wet and Wet Organic

Figure A-5 presents a composite of the residential capability criteria.

Figures A-6 through A-12 illustrate site conditions based on the following criteria related to
residential desirability.

Residential Desirability

Best Middle Worst
Tree Coverage Mature Immature Other
Aspect South, southwest Southeast, west Other
. Oceanfront / ocean / water view or )
Views . No water views
lakefront riverfront
Distance to School within 1 km 1-2 km >2 km
Distance to Central o
. Within 50m 50 -500 m. > 500 m.
Services
Distance to Existing Roads Less than 50 m. 50-500 m. Greater than 500 m
Distance to Bus Stops Less than 200 m. 200-400 m. Greater than 400 m

Figure A-13 presents a composite of the residential desirability criteria.
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Figure A-14 presents a plan combining the residential capability and desirability criteria to provide
an indication of overall relative suitability of the land for residential development.

While the Williams Lake Conservation Company indicated that they had information that would
provide more accurate mapping, this data was not received before the completion of this report.

CBCL Limited Appendices



« The Dingie

o/
~)«‘

5\: ‘Sandford H‘Tﬁ(
Frog Lake
Jollimore

¢

Point Pleasant Park

-
Williams Lake

Spectacle Island

A\ Purcells Covg

Tha Rocking Stone

Fargusons Cove

Halifax Harbour

Yark Redoust Nalional Historic Site

Dartmouth
Halifax
if

ramport 10171

Terence Bay

Study Area Boundaries

] Ham Owned Land
[ ns Nature Trust

Il VVator Feature Buffer
Federally Owned Land

Il Frovincially Owned Land
Culturally Significant Areas

I cemeteries

Il Ooen Space & Natural Resources

- Developed Area
Archeaologically Significant Areas

CBCL LIMITED

Cunsultmg Engineers

Purcell's Cove
Servicing Study

No Go Areas for Development

Drawn; BM Date: 120972012
Checked: CBCL Project # 121006.00
Approved: Seale @ 1217"

Sandwich Point

Data Sources:

i

L2 1008 Purcets.

Cove SarvorgiGIS AYOUTHZ1008-Parcess Govs No Go Aress mia

Sandford Fleming PErK

2 SO -

Frog Lake

Jollimore

Point Pleasant Park

Spectacle Island
Purcells Gove roo i e (EAn

Leibiin Park.
CRaa
G
S

&
,

The Rocking Stone:

A2 - Slope

Fergusons Gove

Dartmouth
Halifax

mwﬂ.
brbour

ramport 103

Terence Bay

Halifax Harbour

Study Area Boundaries

I Mo Go Areas
- Best

[

- Worst

CBCL LIMITED

Cunsulimg Engineers

Purcell's Cove

Servicing Study
Slope
[em—— [r—
Crackea: Cact rojets 2100600
po— [—

AN Sandwich Point
T

~

L2 1008 Purcets G

v SermcriOIS LAY THZ 1006 Purcets Gare Ressienia Statity il




L The Dingle "\\( \
S Sandord Fleming Perk %

— -f

Dartmouth
ramport 3| [Halifax

O
Y
N\
N

Frog Lake

Jolimore

Point Pleasant Park Terence Bay

Halifax Harbour

Study Area Boundaries

\ I Mo Go Areas
N —

\
Spectacle Island \\ :l

Purcells Gove )
« Colpitt/L'ake] ] - Worst

S _,
Leibin Pérk Fergusons Gove

CBCL LIMITED
Dunsultmg Engineers
\

Purcell's Cove
7 Servicing Study

.

G« o
Co%

The Rocking Stone:

Soil Depth
[—— oste: 0712
Ghecked: GBOL Project # 12100800
Approved: Scale @ 11T

LA12 1008 Purcets Gove SericeiGIS LAY GUT 12 1008-Purcets Gave Resaerial Sutatity md

Dartmouth
ramport 103 Halifax

- i PN
Frog Lake A L= =
X ¢ = \,

Jollimore

Point Pleasant Park Terence Bay

Williams Lake

Halifax Harbour

O ~—— Study Area Boundaries

\\ Il o Go Areas
: - e
Spectacle Island \\ :l

- Worst

« Colpittilake] Purzells Cove

Fergusons Gove

CBCL LIMITED
Cunsultmg Engineers
5

Purcell's Cove
S Servicing Study

The Rocking Stone

Soil Drainage

p— [pre—
Creckea: oot Projects 2100600
e Scate @ 11t
or Souces Wap Parametss
v ’\v .
. . % ‘| @
A4 - Soil Drainage ——
e .

LA12 1008 Purcets Gove SericeiGIS LAY GUT 12 1008-Purcets Gave Resaerial Sutatity md



The Dingle "\\( \
%

ik
. Dartmouth
ramport 3| [Halifax

D ‘

Frog Lake

Point Pleasant Park Terence Bay

Halifax Harbour

Study Area Boundaries
Il o Go Areas
Relative Capability

Value
mmm Worst

|

Spectacle Island

Purcells Cove

Fergusons Gove

CBCL LIMITED
Dunsultmg Engineers

Purcell's Cove
A Servicing Study

The Rocking Stons

Relative Residential Capability

™~ Orawn: BM Dste: TzBNZ
Chacked: CBCL Projest # 121006.00
Approvedt Seale @ 117"

A5 - Residenti _
Capability

~

The Dingle “\\( |
ford Fleming Park 7

Dartmouth
ramport 103 Halifax

Jollimore

Point Pleasant Park Terence Bay

Halifax Harbour

———— Study Area Boundaries
I Mo Go Areas

I e

Spectacle Island “\ |:|

Purcells Gove N - Worst

Fergusons Gove

CBCL LIMITED
Cunsultmg Engineers

Purcell's Cove
S Servicing Study

The Rocking Stone

Vegetation Type

Orawm: B Oue: 30712012
Checked: CBCL Projest # 121006.00
Approved: Scale @ 117"

Data Sourcen:

A6 - Tree Coveragé’

Sandwich Point

~ . . '

LA12 1008 Purcets Gove SericeiGIS LAY GUT 12 1008-Purcets Gave Resaerial Sutatity md



The Dingle "\\(
S Sandford Fleming Park 4
T~ A Tyt Dartmouth

ramport 13| - Halifax

1

Jolimore

Point Pleasant Park Terence Bay

Halifax Harbour

———— Study Area Boundaries

I Mo Go Areas
- Best

[

- Worst

CBCL LIMITED
Dunsultmg Engineers

Purcell's Cove
e Servicing Study

Spectacle Island

Purcells Cove

Fergusons Gove

The Rocking Stone: - i y York Redoubt National Historic Site
- Aspect
~ Ovawn: BM Date: INOTROIZ
Checked: ‘CBCL Projoct # 121006.00
‘Approved: Scale @ 17"
Oata Souces Mop Parameters

Sandwich Point

= . . '

LA12 1008 Purcets Gove SericeiGIS LAY GUT 12 1008-Purcets Gave Resaerial Sutatity md

Dartmouth
ramport 103 Halifax

Chz

Point Pleasant Park Terence Bay

Halifax Harbour

=== Boundaries

- No Go Areas
- Best

=

I vorst

Spectacle Island

Purcells Cove

Fergusons Gove

CBCL LIMITED
Cunsultmg Engineers

Purcell's Cove
S Servicing Study

The Rocking Stone gl York Redoubt National Historic Site

Visibility Analysis
~ Orawn: BM Date: 30072012
Checkea: CaCL Project s 121006.00
Approved: Scale @ 1117

A8 - Views

Lz o,




The Dingle ™ \(
%

Sir'Sandford Fleming Park
T & Dartmouth

ramport 13| - Halifax

1

Jolimore

Point Pleasant Park Terence Bay

Halifax Harbour

———— Study Area Boundaries

I Mo Go Areas
\ - Best

) [

- Worst

Spectacle Island
Purcells Gove

Fergusons Gove

CBCL LIMITED
Dunsultmg Engineers

Purcell's Cove
A Servicing Study

The Rocking Stone York Redoubt National Historic Site
- Distance to Nearest Schools

Orawm: BM Dae: 30712012

Checked: CBCL Project # 121006.00

A9 - Distance to : ' | N

LA12 1008 Purcets Gove SericeiGIS LAY GUT 12 1008-Purcets Gave Resaerial Sutatity md

Dartmouth
ramport 103 Halifax

Chz

Point Pleasant Park Terence Bay

Halifax Harbour

———— Study Area Boundaries

I Mo Go Areas
- Best

[

- Worst

CBCL LIMITED
Cunsultmg Engineers

Purcell's Cove
S Servicing Study

Spectacle Island

« Colpitt|Llake Purzells Gove

Fergusons Gove

The Rocking Stone

Distance to Central Services

~ Orawn: BM Date: 30072012
{ Checked: CacL Project# 121006.00
. o Py P
- IStaI ICe to e

Central Services

Sandwich Point

Lz o,




S Sandford Fleming Perk

i R A Dartmouth
G 3| Halifax
\ ramport

1

Jolimore

Point Pleasant Park Terence Bay

Halifax Harbour

———— Study Area Boundaries
I Mo Go Areas

I e

- Worst

Spectacle Island
«Cupilare Purcells Gove Poo o o

Fergusons Gove

CBCL LIMITED
Consulting Engineers

Purcell's Cove
A Servicing Study
) v/
The Rocking Stone

Distance to Nearest Street

Orawm: BM Dae: 30712012
Checked: CBCL Project # 121006.00
Approved: Seale @ 11701T"

Data Sowces, Map Parameters:

Sandwich Point

= . . '

LA12 1008 Purcets Gove SericeiGIS LAY GUT 12 1008-Purcets Gave Resaerial Sutatity md

Dartmouth
ramport 103 Halifax

Chz

Point Pleasant Park Terence Bay

Halifax Harbour

———— Study Area Boundaries
I Mo Go Areas

I e

- Worst

Spectacle Island
«Cupilare Purcells Gove Poo o o

Fergusons Gove

CBCL LIMITED
Consulting Engineers

\ Purcell's Cove
S Servicing Study

The Rocking Stone & ¢

Distance to Nearest Bus

Orawm: B Oue: 30712012

Checked: CBCL Projest # 121006.00

A12 - Distance to &

Oata Sources,

Lz o,




The Rocking Stone

Jolimore

A13 - Residential
Desirability

The Dingle ™.

Point Pleasant Park

Halifax Harbour

Spectacle Island
Purcells Gove

Fergusons Gove

Dartmouth
ramport 13| - Halifax

ke

Terence Bay

Study Area Boundaries

- No Go Areas

Value
P Worst

W

CBCL LIMITED
Cunsultmﬁ Engineers

Purcell's Cove

Servicing Study

Relative Residential Desirability

Orawm: BM Dae: 30712012
Checked: CBCL Project # 121006.00
Approved: Seale @ 11701T"

Map Parameters:

Data Sour

LGS LAYGUTHZ 1006 Purcers Gove Ressienia Sutabity il

A14

The Rocking Stone

Residential
Desirability &
Capability

Point Pleasant Park

Halifax Harbour

Spectacle Island
Purcells Gove

Dartmouth
ramport 103 Halifax

Ck:

Terence Bay

Study Area Boundaries

- No Go Areas

Value
_— Worst

- Best

Fergusons Gove

CBCL LIMITED
Cunsulmnﬁ Engineers

Purcell's Cove
Servicing Study

York Redoubt National Historic Site

Relative Residential Desirability

and Capability
[E—— ome: 30072012
Checkaa: CaCL Project s 121006.00
Approved Scale @ 1117

Oata Sources, Map Parameters:





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


