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Executive Summary

This report has been written by CBCL Limited in consultation with G.A. Isenor Consulting
Limited for the Rural Municipality of North Shore. The purpose of this report is to provide
conceptual water system design and insight into the design and construction costs to aid in
the Municipality’s decision making and next steps required for the project. This report is
not a feasibility study nor is it a needs assessment. It is understood that the need for a
central domestic water system exists at the Peninsula as declining water quality has been
well documented in the area over the past few decades. The study area considered is the
Stanhope Peninsula west of Stanhope Lane excluding the Parks Canada land to the north.
The land within the study area is primarily residential properties and empty lots, for the
purposes of this report no distinction has been made between full time and seasonal
properties. Four (4) possible wellfield locations were considered during the preparation of
this report, these locations can be seen in Figure 3 in Appendix B. The municipality
expressed interest in a location on Parks Canada owned land adjacent to Area D. The Parks
Canada land was considered as an extension of Area D, it was extrapolated that similar
capital costs and hydrogeological properties could be expected within this area. The cost
estimate for the project included wellfield exploration, well drilling, control building and
treatment, standby power generation, distribution piping and servicing to the property
lines. The total system is expected to cost in the range of $17.6 million, cost sharing is
anticipated through federal and provincial aid funding. The remaining balance of the costs
would be paid by the end users as calculated in the tariff structure once final construction
costs have been determined and pending approval from IRAC. At the time of writing this
report there is no federal funding available for the construction of a central water system.
If the Municipality wishes to go ahead with this project, it is recommended that preliminary
background and investigation work be completed as early as practical to expedite the
process once funding becomes available. Some of these items include; entering into
discussions with Parks Canada and reaching an agreement for use of Parks land for a
potential wellfield site, creating a water utility and associated bylaws, wellfield exploratory
drilling-investigation, climate change and greenhouse gas assessments and other study
work typically required for federal funding. The suggested next steps can be seen in more
detail in Chapter 7 of this report.

EEE! Rural Municipality of North Shore - Stanhole Peninsula Conceptual Water System iii



1.1 Introduction

CBCL Limited has been engaged by the Rural Municipality of North Shore to create a
conceptual water system for the Stanhope Peninsula that meets the Community's domestic
water needs and determine the probable costs of the proposed system. CBCL has engaged
G.A. Isenor Consulting Limited to conduct financial analysis and calculate customer rates
based on the opinion of probable cost for the conceptual system. The study area for this
project referred to from this point forward as the Stanhope Peninsula is defined as the
privately owned land bound by Covehead Bay to the south and west, the boundary of the
Parks Canada land to the north and Stanhope Lane to the east. The study area can be seen
on Figure 1 in Appendix A.

The Stanhope Peninsula is located within the Community of North Shore in Queens County
Prince Edward Island, which is situated northwest of Charlottetown. The peninsula covers
an area of approximately 310 hectares (766 acres). The northern third consists almost
entirely of federally owned Parks Canada land while the remaining 203 hectares (502 acres)
consists of privately-owned land. With population rates in PEl increasing well above the
national average over the past 5 years it is expected that continued growth and the full
development of the peninsula is inevitable. Population across the island has increased
from 142,907(2016) to 154,331(2021), an 8.0% change. The Rural Municipality of North
Shore has also seen steady growth rates over this same time as indicated by an increase in
building permits in both North Shore and the Stanhope Peninsula region.’

The Peninsula is a popular summer destination with many seasonal residents. As the
population continues to grow more year-round homes are being built and seasonal homes
are being converted for year-round use. A “2007 drive by survey” estimated that the
peninsula had 326 developed properties, 70 year-round and 256 seasonal use. Today it is
estimated that there are 457 developed properties, 134 year-round and 323 seasonal use.
This equates to a 40% increase in developed properties, while nearly doubling the number
of year-round homes in the area. This suggests that the peninsula continues to experience
steady growth averaging a 2.3% yearly growth rate over this time. This equates to an
average of 9 new dwellings per year. If the peninsula continues to grow at a rate of 2.3%

per year it is expected that all lots will be developed within the next 15 years (2037).

" Population growth within the Rural Municipality of North Shore may not be a true representation of the
growth within the study area as the Municipal boundaries have changed through the amalgamation of the
Rural Municipality of North Shore, Pleasant Grove, and Grand Tracadje in 2078.



The Stanhope Peninsula has a reported history of drinking water quality issues in various
private wells. Over the years residents in the area have delt with water quality issues such
as saltwater intrusion, raised levels of nitrates, coliform and E. coli bacteria contamination,
and elevated iron and manganese levels. Saltwater intrusion occurs most commonly in
freshwater wells drilled near saltwater bodies of water. The Stanhope Peninsula is
especially susceptible to this type of contamination in their freshwater wells because the
relatively small landmass is surrounded on three sides by saltwater. Elevated nitrate levels
can be caused by agricultural activity and other bacterial problems are expectedly due to
increased density of ageing on-site septic systems. These issues have come up and been
treated in the past but as the number of residents continues to rise and the peninsula
becomes more densely populated water quality issues will persist and may no longer be
able to be resolved.

A previous study estimated that septic tank effluent could increase to a level compromising
groundwater quality, based on the current population and property usage the Peninsula
could be nearing these levels. This information combined with the ongoing water quality
issues being reported suggest that when financial support for infrastructure projects
becomes available a central system could be a good option to solve both ongoing and
future water quality issues. For these reasons this report has been written under the
assumption that the Peninsula is dangerously close to a tipping point where the number of
privately owned wells that have unacceptable water quality due to high bacteriological
concentrations will increase significantly from the increasing population density and
number of year-round properties.

In addition to clean safe drinking water the implementation of a central water system will
ensure that individuals’ property values and the community’s reputation are protected.
Many people have heard of Flint Michigan or other towns or communities that have had
drinking water crisis’ in the past. When a community has issues with its drinking water
quality it presents many challenges, from attempting to secure potentially multi-millions of
dollars in funding to resolve the issues, to having time consuming design and construction
completed at a moment's notice, to recovering from negative media attention that the
issue attracts, all while residents struggle to go on about their day to day lives without
access to clean water. For these reasons the time to start changing from privately owned
wells to a central domestic water system is now to ensure all residents maintain access to
clean safe drinking water for the foreseeable future.



1.2 Summary of Available Information

The conceptual water system which forms the basis of this report has been created based
on information obtained from multiple sources. Some of the information used is as follows:
» Provincial GIS information.

o Property lines

o 50cm contours

o Roadways

o Rivers and Streams

o Buffer Zones

IWMC - Collection Information.

Rural Municipality of North Shore Number of Building Permit Applications.
Water Quality Sample Results (2017-2022).

Various previously completed studies and reports.

vwvwyw
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3 Existing Small Systems

The homes within the study area generally all serviced from private wells with individual
on-site septic systems for their water and wastewater needs except for the properties on
Auld Lane, Lighthouse Point Drive, and Point Pleasant Crescent. Although these homes still
have individual on-site septic systems for wastewater, they are supplied water from a small
privately owned central water system. There have been reports of saltwater intrusion and
other water quality issues within not only this system but also other private wells
throughout the community. This is likely due to well locations and the increasing density of
on-site septic systems. The small privately owned system was first constructed in 2002 and
expanded in 2006 and generally consists of 2 wells complete with bacteriological treatment
and approximately 500m of 50mm diameter PVC waterline supplying domestic water to a
potential 23 customers, of which approximately 13 are connected to the system.



2.1 Land Usage

The Peninsula consists of approximately 310 hectares of Federally owned, Parks Canada
land and privately owned land. The Parks Canada land runs along the north side of the
Peninsula and makes up approximately 1/3 of the total area. The other 203 hectares are
public and private right of ways and lots which make up the study area of this report.

2.1.1 Existing developed land areas

Based on the PEI GIS property mapping information and IWMC waste pickup information it
is estimated there are 134 year-round properties and 323 seasonal properties on the
Peninsula, another 172 parcels have been identified as undeveloped. This equates to 629
unique parcels of privately owned land within the study area. The current land use on a
study area is summarized below in Table 2.1.

Table 2.1: Land Use Summary

Year-Round 70 134 0.42 30.8
Seasonal 256 323 0.24 43.2
Undeveloped 184 172 0.28 26.0
Total 510 629 0.29 100

Since 2007 the number of developed lots has increased by 131. Over this same time the
number of undeveloped lots has only decreased from 184 to 172. This is largely due to the
subdivision of larger parcels into individual building lots. When looking at Figure 1 in
Appendix A and comparing the average lot sizes for the different land uses in Table 2.1, we
can see that the number of large, undeveloped lots remaining that have the potential to be
subdivided is minimal. Most of the undeveloped lots identified have already been divided
into individual building lots.

2.1.2 Population Projections

Based on the above property information and an average household size of 2.5 people
(2021 Statistics Canada Census Profile - Rural Municipality of North Shore) it is estimate
that the current equivalent population of the Peninsula is approximately 1,450 people.
Assuming the average household size remains at 2.5 people, the ultimate buildout will
result in an equivalent population of approximately 1,915 people.



It is estimated that the Peninsula is growing at a rate of 2.3% if this growth rate continues
the remaining 172 undeveloped lots will be subdivided and developed within the next 15
years, making the ultimate buildout population of the Peninsula 2037. A previous study
completed in 2009 (TerrAtlantic) suggested that a central water supply system would be
required by the year 2032 when the Peninsula was expected to reach 55% with an ultimate
buildout of 532 equivalent dwelling units (EDUs). It was predicted that the Peninsula would
need a central water system when the number of EDUs reached 293 (55%). The 2009 report
defined one (1) EDU as being equal to either one (1) year-round dwelling or four (4)
seasonal dwellings. When applying the adjusted number of equivalent single-family homes
for 2022 presented in Table 2.2 it is estimated that the Peninsula has reached 273 EDUs.
This suggests that a central water system could be required within the next 2 years when
the area is expected to reach 293 EDUs based on the current rate of development.

2.1.3 Ultimate Buildout and Demand

To size the conceptual domestic water system the ultimate buildout of the peninsula was
considered. For the purpose of this project the ultimate buildout is assumed to be the
development of all existing lots with typical single-family homes. This assumes that all
undeveloped lots would be built on and that all homes would use the standard amount of
water as a typical 3-bedroom home. Additional demands were assigned to single lots with
multiple homes, clusters of cottages, campgrounds, and for larger undeveloped parcels
that are expected to be subdivided. After adjusting the above number of properties for the
ultimate buildout scenario, a breakdown of the number of equivalent homes expected can
be seen below in Table 2.2.

Table 2.2: Ultimate Buildout - Adjusted Number of Homes

Year-Round 134 171
Seasonal 323 409
Undeveloped 172 186
Total 629 766

Based on the above adjusted number of equivalent single-family homes currently present
and the ultimate buildout of the Peninsula the following demands were calculated, see
Table 2.3. Note that no adjustments were made to differentiate between year-round,
seasonal, or undeveloped properties as the central water system will be sized to
accommodate the peak hour demand expected based on average demands and peaking
factors found in the ACWWA Water Supply Guidelines. With the Peninsula expected to
reach its ultimate buildout in the relatively near future the conceptual system has been
sized for the peak hour anticipated for the ultimate buildout scenario.

Table 2.3: Ultimate Buildout - Theoretical Water Demands



Description Average Day Maximum Day Peak Hour

Demand' Demand? Demand?

(m3/day) (m3/day) (m3/day)
Existing Residents 580 1450 2175
Ultimate Buildout 766 1915 2873

" ACWWA Water Supply Guidelines - average consumption of a typical 3-bedroom single-family
home of 1,000L/day.

2 ACWWA Water Supply Guidelines - peaking factors of 2.5 for max day, and 3.75 for peak hour are
based on equivalent population of 1000-2000 people.



3.1 Previous Investigations

Evaluation of groundwater availability and production throughout PEIl is concerned
primarily with fluxes into and out of the red-bed Permian deposits comprising the
province's fractured sandstone aquifer. Water wells installed in this rock are frequently
less than 100 metres deep, with individual yields reaching up to several hundred imperial
gallons per minute (IGPM). The cumulative and long-term effects of groundwater
extractions is a component of the province's current water policy. Maintenance of
baseflow to surface water, contamination by nitrates, and the potential for sea water
intrusion are topics of focus for groundwater management.

Rock in the Stanhope area is described as conglomerate and coarse to medium wacke of
the Orby Head Member. Surficial geology mapping indicates that the rock is overlain by
glaciofluvial material, which typically includes significant thicknesses of sand and gravel.
Sand and gravel can be a source of locally favourable yields for shallow wells but provides
limited protection to the underlying bedrock aquifer. Water well depths in the Stanhope
area generally vary from 20 to 30 metres, with casing lengths of 12 to 15 metres (PEICLE
Water Well Database).

A long-term water and wastewater servicing study completed in 2009 (TerrAtlantic)

included work to evaluate groundwater use and groundwater quality on the Stanhope

Peninsula. Water supplies on the Peninsula generally showed adequate yields and

acceptable water quality, but water quality issues were identified at select wells. Data

compiled by the province from 2002 to 2006 showed the following:

» Total coliforms were detected in 13-16% of sampled supplies.

P E. coli was detected in up to 2.5% of sampled supplies.

P Nitrate concentrations exceeded the drinking water guideline of 10 mg/L in up to 7.5%
of sampled supplies.

P Manganese concentrations exceeded 50 pg/L in 2 to 4% of wells.

The 2009 report discussed increasing risks to water quality due to the increasing density of
wells and on-site wastewater systems. The bacterial quality of water was expected to
deteriorate, concentrations of nitrate were expected to increase, and at coastal wells,
chloride concentrations were expected to increase. Short-term solutions to address



concerns at individual wells included individual treatment systems, drilling of replacement
wells, connection to other existing wells, and delivery of potable water. Recommendations
for long-term management of water quality focused on the need to develop a central water
supply drawn from a well field located off the Peninsula, with an adequate separation
distance from the coastline and wastewater systems.

Wells located adjacent to the shoreline and on the western end of the Peninsula showed
indications of saltwater intrusion. As the Peninsula is almost entirely surrounded by
saltwater, reporting suggested that the Peninsula is similar to an island system, dependent
on a freshwater lens, dependent on rainwater falling on the limited area of the Peninsula.
Island systems are vulnerable to ‘upconing’ of sea water, which will tend to affect the
deepest wells first. This differs from aquifers on the mainland that are recharged by
rainwater captured in a more regional area, capable of sustaining higher production rates.
The depth to the saltwater interface on the Stanhope Peninsula is predicted to decrease
over time.

The 2009 Reporting included vulnerability mapping that helped to identify a potential
exploration area on Beaver Run Road, to the east of the Peninsula.

3.2 Existing Water Quality and Quantity

An updated inventory of part-time and full-time dwelling units was used to estimate
current water demand on the Stanhope Peninsula:

The average day demand was determined to be approximately 770 m3, with an equivalent
pumping rate of 9L/s (120 IGPM).

The maximum day demand was determined to be approximately 1920 m?, with an
equivalent pumping rate of 23L/s (300 IGPM).

Using typical pumping rates for high-capacity wells on PEI, a wellfield capable of meeting
the maximum day demand is likely to require three 203 mm dia. production wells, installed
to a depth of at least 100 metres. With adequate storage, demands could likely be met
using two production wells. Details concerning the depth and number of wells required
will be dependent on the site-specific conditions encountered at the time of drilling.

PEICLE provided updated sampling data for the Stanhope Peninsula, collected from 2017 to
2021. Total coliforms were detected in 33 to 39% of wells sampled, roughly double the rate
of detections observed from 2002 to 2006. Bacteria sampling results show that water
quality on the Peninsula has declined, most likely due to the density of on-site sewage
systems and water supply wells. This decline in water quality further justifies the need for a
central water system.

Figure 2 in Appendix B shows a summary of chloride concentrations in samples collected
by PEICLE, grouped by street. Chloride concentrations are persistently high at select wells,
particularly in areas directly adjacent to the coastline and on the western end of the



Peninsula where there are several higher capacity wells (TerrAtlantic, 2009). The data
indicate that sea water intrusion is affecting wells on the Peninsula. Chloride
concentrations are likely to increase over time as the salt-water interface advances and up-
coning continues. Water quality issues on the Peninsula are expected to worsen unless
production is moved to a central wellfield located on the mainland.

3.3 Groundwater Exploration

Figure 3 in Appendix B shows a map of the yield index, developed using driller records
from the PEICLE water well database. Well locations shown on Figure 3 are subject to a
level of error and may not always reflect the true position of the well. The yield index is
based on the approximate well yield as estimated by the driller at the time of well
installation, adjusted for well depth and the log-normal distribution of well yields. Figure 3
shows four potential exploration areas, selected based on the yield index and apparent
land uses/availability indicated by satellite imagery:

P Areas A and B are furthest from the Peninsula, reducing the risk of saltwater intrusion
and eliminating the influence of wastewater disposal. Area A was identified in by
TerrAtlantic in 2009.

P Area Cis based on a water well record showing a high yield index, but is also located in
an area identified in 2009 as exhibiting high nitrate concentrations.

» Area D’was previously identified and recommended by government staff (CBCL 2007),
but may be within a zone of elevated nitrate concentrations, and drillers have reported
high iron concentrations in this area. Area D is also closer to the coastline and existing
on-site wastewater systems.

" An extension of Area D was considered. The extension was for a well site on Parks Canada Landss.

While no well data was available for this area it was extrapolated as a possible well site with

properties and costs similar to that of Area D due to its close proximity, and the similar land use

objectives between Park land and a protected wellfield

The following work is recommended to develop a secure water supply for the Stanhope

Peninsula:

P Begin budgeting and exploration work to finalize the location of a central well field.

» Conduct site reconnaissance and property mapping in each of the exploration areas as
identified on Figure 3. PIDs surrounding each of the four (4) wellfield sites identified can
be found on Figure 4 in Appendix C.

» Conduct a door-to-door water well survey of private water users within 500 metres of
each exploration area.

P Collect new water quality samples from a representative number of existing wells
within each exploration area.

P Complete a windshield survey of potential contaminant sources in the area.

»  Consult with PEICLE on potential constraints/permitting issue and government
recommendations.

P Determine property access and, if possible, collect GPS coordinates of target drilling
sites.



Well field exploration and development programs typically include the following work:

P Application to PEICLE for a groundwater exploration permit.

P Drilling of three to five 150mm test wells to provide a preliminary estimate of yield and
water quality. Test well drilling should be completed in as many of the exploration areas
as possible.

P A step-drawdown test of each well including water quality sampling.

P Pending the results of step-drawdown tests, a 24-hour constant-rate test at select
well(s).

» Negotiation of an agreement to either lease or purchase land for a wellfield
control/storage building and water transmission main.

» Installation of two to three 200 to 300mm dia. production wells at the selected well
field, followed by step-drawdown and 72-hour constant-rate tests of each well.

» Development of a numerical model of groundwater flow to delineate the capture area
of each well, source water protection zones, and confirm freshwater sustainable yield.

The opinion of probable costs identified in Chapter 6 include estimates for the wellfield
exploration and development programs and numerical model work described above.



A hydraulic model of the conceptual water distribution system was created for the supply
of domestic water to the residents and businesses of the Stanhope Peninsula within the
study area using Bentley's WaterGEMS®software. The model was created using available
GIS data from provincial GIS layers and IWMC collection data for the area. A Digital Terrain
Model (DTM) was created using 50cm contour shapefiles obtained from the province, and
elevations of water system nodes were assigned based on this DTM. Figure 4 in Appendix C
shows the layout and sizing of the distribution system. All pipes within the distribution
system have been sized based on the criteria outlined below.

4.1 Assumptions and Model Development

To create the hydraulic model the material of new pipes was assumed to be PVC. This is
largely due to its popularity in the current market, long lifespan, and good roughness
characteristics. For design purposes the new pipes being modelled were assigned a C
factor of 120 to mimic future conditions when the roughness of pipes increases. The
existing pipes on Auld Lane, Lighthouse Point Drive and Point Pleasant Crescent are PVC
and assumed to be in good condition, these pipes were also assigned a C factor of 120. The
roughness of this material is not expected to degrade significantly below that value
throughout its design life.

Provincial GIS civic number information and IWMC collection data was used to determine
what lots were developed and if residents were seasonal or year-round. A map was
produced to compare the developed land with aerial imagery to determine if the
information obtained aligned with expectations for the area. The aerial imagery was
reviewed along with property line information to determined what parcels contained
multiple homes, cottages, and campers. Additional demands were assigned in the model
accordingly for these non-standard lots as well as for larger vacant parcels that had the
potential to be subdivided.



4.2 Demand Allocation

To create the hydraulic model of the Peninsula first the expected demands needed to be
created and distributed. To do this the equivalent number of single-family homes was
determined and an average consumption rate of 1,000L/day was applied. Peak hour factors
were then applied, and the demands distributed in the model for each civic address based
on proximity to the closest model node. This ensured that the system demands were
distributed accurately. The modelling was completed using an ultimate system demand of
2873m3/day under peak hour conditions.

43 Model Results

The scenario used to determine the watermain sizing was the peak hour demands applied
to the ultimate buildout of the Peninsula. This was done to size the system to
accommodate not only the existing flows but also future flows expected to be experienced
when the remaining lots are developed. The system was modelled with a hydraulic grade
line (HGL) of 55.0m at the control building. This allows for a maximum system pressure
under static conditions at an elevation of 0.0m to be 78psi. This maximum pressure is in
line with the maximum recommended pressure for household plumbing of 80psi. The
lowest pressure experienced within the study area occurs along the transmission main on
Eastern Road between Bayshore Road and Friston Road. This area has an elevation of
23.5m resulting in a static pressure of 45psi. This pressure is acceptable as it is above the
40psi recommended acceptable minimum for customers. The ground elevations on the
Peninsula are generally between 0-16m resulting in the majority of the system operating at
pressure between 55psi and 78psi.



Understanding the impacts of climate change and adapting to emerging conditions is

imperative for long term sustainability of infrastructure and water resources. In the coming

decades, PEl is expected to experience warmer temperatures, increased intensity and

frequency of rainfall events, sea level rise, increased storm surges, among other changes.

Given the proximity of the proposed infrastructure to the coastline and the increasingly

present impacts of climate change, there are numerous climate-related risks that the

project could potentially face over it is lifespan, such as the following:

P Saltwater intrusion into the well field resulting from sea level rise, which has already
been noted to occur at some residential properties in the region.

P Seasonal low water levels and flow rates resulting from increasing mean and extreme
temperatures and drought conditions.

P Increased runoff and potential impacts to water quality resulting from increases in the
variability and intensity of precipitation events.

» Damage to the proposed pumphouse building and other supporting infrastructure
resulting from increases in intensity and frequency of storm events, such as hurricanes.

» Damage to the proposed distribution system resulting from shoreline erosion due to
storm surge and coastal flooding events.

To formally identify potential impacts and evaluate their criticality with respect to the
Stanhope Peninsula Potable Water System Project, a Climate Change Resilience
Assessment (CCRA) should be conducted. The purpose of the CCRA would be to identify
possible risks to the wellfield, distribution systems, and pumphouse building based on their
design criteria with respect to projected climate changes. Risks may include physical
damage to infrastructure, operational disruptions, or health and safety risks to
downstream users, among other factors. Recommendations for adaptation can be
developed for high priority risk items to assist the owner with project development and
asset management.

It is expected that federal funding will be sought for the development of the water system
and the most likely current federal funding project is the Investing in Canada Infrastructure
Program. Under the Investing in Canada Infrastructure Program, a Climate Lens
Assessment is typically required for eligible projects that exceed costs of $10 Million, which
includes conducting a CCRA and a Greenhouse Gas (GHG) Mitigation Assessment.
According to Infrastructure Canada’s Climate Lens General Guidance, the purpose of the



CCRA is to employ a risk management approach to anticipate, prevent, withstand, respond
to, and recover and adapt from climate change related disruptions or impacts, while a GHG
mitigation assessment is intended to measure the anticipated GHG emissions impact of an
infrastructure project.

It is recommended that both a CCRA and GHG Mitigation assessment be conducted at the
preliminary design phase to align with federal funding initiatives and incorporate climate
resilience and mitigation into the project design, as necessary.



6 Recommended Tariff Structure

6.1 Water System OPC

To determine the feasibility of a construction project of this magnitude all costs to have the
work completed, from conceptual design all the way to construction, and even ongoing
operational costs must be considered. These capital costs form the basis for the tariff
structure and ultimately the anticipated customer billing rates. The estimated capital costs
will also determine what funding sources the project may be eligible to apply for and
determine how much of the costs can be shared between the end users and different
levels of government. A breakdown of the estimated capital costs are as follows. See Table
6.1.

Table 6.1: Estimated Capital Costs

Item Engineering | Construction Cost'

and

Hydrogeology
Wellfield Investigation $80,000 $100,000 $180,000
Production Well Drilling $75,000 $100,000 $175,000
Wellhead and Control Building? $150,000 $1,515,000 $1,665,000

Subtotal $2,020,000

Water Distribution System $979,570 $12,081,300  $13,060,870
Arterial Main from Well A $188,250 $2,321,750 $2,510,000

Subtotal $15,570,870

Total $17,590,870
* Well B -$1,026,000°
** Well C -$1,890,000°
**% WellD  -$2,400,000°

" The capital costs presented above exclude the cost for homeowners to bring the water service
from the property line into their home, connect to existing house plumbing and abandon existing
wells. This type of work is expected to cost on average $2,000 for a typical home. This could vary
based on the homes distance from the property line, interior plumbing configurations, and location
and depth of the well to be abandoned.

2 The separation distance required between well heads is highly dependant on hydrogeological
conditions encounter, it is estimated a minimum of 1.2 hectares of land maybe required for the



physical infrastructure required for well heads, control/storage building and access road. An
allowance of $50,000 has been included to purchase land for well field infrastructure.

7 Indicates the expected reduction in total capital costs associated with the development of different
wellfield sites due to a reduction in the length of transmission main piping required.

6.2 Estimated Water Rates and Tariffs

The Prince Edward Island Regulatory & Appeals Commission (IRAC) has general supervision
over all municipal water and sewer utilities in the province with the exception of
Charlottetown, Summerside, Stratford and Cornwall.

Primarily the Commission:

P determines water and sewer rates;

P considers applications for construction or changes to central water/sewer systems,
particularly as to how proposed projects are expected to impact on utility rates;

P provide support and direction to utilities;

assists with the resolution of disputes; and,

P responds to various inquiries.

v

The water rates in this report have been calculated by the consulting team and are subject
to review and adjustment by IRAC as all rates for water in Stanhope must be approved by
the Commission in accordance with the Water and Sewerage Act.

In order to charge water rates a Utility will need to be formed and a rate application must
be prepared, and an application made to the Commission. The Commission will conduct a
review and an independent analysis of the utility’s filing. A notice of application will be
published to allow ratepayers an opportunity to provided comments on the utility’s
application. The Commission will then prepare a decision on the rates and issue a written
Order which will include a Tariff of Rates and Charges.

On the Water and Sewer FAQ (Frequently Asked Questions) section of the IRAC web page
the following items are noted since they impact how rates are set and charged.

» Do/ have to pay for water/sewer service if I'm not connected to a central system?

o “If the service goes by your property and there is a building on the land that has
plumbing facilities on site (i.e. kitchen/bathroom), the property owner is required to
pay for the service regardless of whether you are connected per section 10.1 of the
Water and Sewerage Act.”

b Can/still be billed for water/sewer service when I'm not using the building year-round?
o "Yes. Utility charges are set in annual amounts. Temporarily-vacated properties,
seasonally-occupied premises and long-term vacancies continue to be billed for



service. There is a cost for having service in the ground and available for use
whether it's needed or not and having available service adds value to a property.
Utilities rely on all serviced customers to share expenses.”

Service that goes by undeveloped vacant lands can be charged a frontage rate per year
based on the length of the property that has services available.

Number of Properties Served

As noted in Section 2.1.1 of the report the number of properties in the service area total
629 with 134 Year-Round Use, 323 Seasonal Use and 172 undeveloped properties. While
the Year-Round and Seasonal Use properties (457 in total) would be charged the annual
amounts the undeveloped properties must be charged a frontage fee.

6.2.1 Detailed Accounting Structure for a Water Utility

The Island Regulatory and Appeals Commission (IRAC) publishes’ a Uniform System of
Accounts for Municipal Utilities (see Appendix D). This document contains details of
accounts for capital plant in service as well as revenue and operating expenditures that a
typical water utility would need to record their capital expenditures and their revenue and
operating expenditures. The breakdown of the estimated capital costs is provided
elsewhere in the report. An estimated operating budget has been developed based on the
information available at this time. When the system proceeds to the construction phase the
Water Utility should review the Uniform System of Accounts to ensure that it meets the
requirements of IRAC and add any accounts necessary for the proper tracking of utility
operating costs.

Water Meters or Flat Rate
Water Utility rates are designed based on the costs to provide the service. All rates must be
approved by IRAC in accordance with Section 9 of the Water and Sewage Act.

If the service goes by the property and there is a building on the land that has plumbing
facilities onsite (i.e. kitchen/bathroom) then the property owner is required to pay for the
service regardless of whether you are connected per section 10.1 of the Water and
Sewerage Act.

Unless otherwise ordered by the Commission and subject to anything else in the Rules and
Regulations, bills for all classes of service shall be rendered to each customer at intervals of
(1) one, (2) two or (3) months at the option of the Utility. Unmetered customers shall be
billed in advance. All bills are payable within (30) thirty days after the date rendered and if
not paid shall be deemed to be in arrears.



Some water utilities use water meters to measure consumption for billing purposes. The
meters are purchased by the Utility and the customer pays for the installation. For the
Stanhope system this would only be practical for the 134 year-round customers as the
meters for the 323 seasonal customers would not be protected from freezing during the
winter season and it would be impractical to install and remove the meters in seasonal
properties every season. If meters were to be installed in the 134 year-round customers
then they would have to be read on a periodic basis in order to establish the consumption
bill and the billing system would need to have the ability to generate a bill based on
consumption.

Metered rates generally are comprised of a base charge for being connected to the system
and a consumption charge which is a combination of a rate per cubic metre (CM) and the
amount of CM used. Flat rates are common for unmetered systems and would need to be
used for the 323 seasonal customers. Frontage charges are permitted for undeveloped
properties and is calculated based on the method identified by IRAC. Using this method of
calculation undeveloped properties will pay approximately 50% of what developed
properties pay.

Virtually all of the water utilities regulated by IRAC have flat rates and it would appear that
with the breakdown of the customer base being largely either seasonal or undeveloped
that flat rate would be the preferred rate option for Stanhope at this time. It would be the
easiest to administer as there would be no need for meter reading or billing software and
the current property tax billing system would likely be adapted to billing flat rates. The
billing could be either handled in house or contracted to an outside service provider.

If constructed the water supply and distribution system would provide equal access to
clean water to all residents. As such properties with access to the system will be charged a
rate for either developed or undeveloped service. This means that each property would be
required to pay the approved IRAC rates regardless of the size of the lot, cost of the home,
number of washrooms, seasonal property usage or ultimate water consumption.

6.22 Estimated Capital and Operating Budgets

Estimated annual Operating and Capital Budgets were prepared for each of the well
locations (A, B, C, and D) based on the data available and includes allowances for staff and
projected expenses in the first year of operation. The capital cost for each of the potential
well locations is taken from the estimates in the report based and presented separately in
the following section of the report. It is noted that the estimated costs do not include HST.



These costs include a small allowance for land for well heads and control building an
allowance for work associated with pipeline easements has also been included.
Disturbance caused by work within the public right of way and on private property will be
reinstated to their original intended use as part of the project.

Debt servicing has been calculated based on a 25-year loan period at 5% interest rate. The

interest rate and the term are subject to change which will impact the estimated
rates/tariffs.

Estimated Annual Total Revenue Requirement excluding Meters

Item Estimated Depreciation
Capital Cost Rate Depreciation
Wellfield Investigation $ 180,000.00 1.20 $ 2,160.00
Production Well Drilling $ 175,000.00 1.20 $ 2,100.00
Wellhead / Control Building $ 1,075,000.00 1.20 $ 12,900.00
Pumps and Controls $ 450,000.00 5.00 $ 22,500.00
Standby Power $ 140,000.00 5.00 $ 7,000.00
Water Distribution System $11,647,040.00 1.20 $139,764.48
Water Services $ 1,113,330.00 2.00 $ 22,266.60
Legal Easements $ 234,500.00 - $ -
Service Truck and Misc. Tools $ 66,000.00 20.00 $ 13,200.00
Subtotal without Connection to Well | $15,080,870.00 $221,891.08
Well A - Arterial Main $ 2,510,000.00 1.20 $ 30,120.00
Well A Total | $17,590,870.00 $252,011.08
Annual Repayment Schedule with No Outside Funding
Loan Calculator Interest Rate 5.0%
Long Term Debt Term in years 25
Capital $ 17,590,870
Payment Schedule for Capital Works
Principal Interest Total Balance
Year
1 $368,571.95 $879,543.50 1,248,115.45 17,222,298.05
2 $387,000.55 $861,114.90 1,248,115.45 16,835,297.50
3 $406,350.58 $841,764.87 1,248,115.45 16,428,946.92
4 $426,668.11 $821,447.35 1,248,115.45 16,002,278.81
5 $448,001.51 $800,113.94 1,248,115.45 15,554,277.30
6 $470,401.59 $777,713.87 1,248,115.45 15,083,875.71
7 $493,921.67 $754,193.79 1,248,115.45 14,589,954.05
8 $518,617.75 $729,497.70 1,248,115.45 14,071,336.30
9 $544,548.64 $703,566.81 1,248,115.45 13,526,787.66




10 $571,776.07 $676,339.38 1,248,115.45 12,955,011.59
11 $600,364.87 $647,750.58 1,248,115.45 12,354,646.72
12 $630,383.12 $617,732.34 1,248,115.45 11,724,263.60
13 $661,902.27 $586,213.18 1,248,115.45 11,062,361.33
14 $694,997.39 $553,118.07 1,248,115.45 10,367,363.94
15 $729,747.26 $518,368.20 1,248,115.45 9,637,616.69
16 $766,234.62 $481,880.83 1,248,115.45 8,871,382.07
17 $804,546.35 $443,569.10 1,248,115.45 8,066,835.72
18 $844,773.67 $403,341.79 1,248,115.45 7,222,062.05
19 $887,012.35 $361,103.10 1,248,115.45 6,335,049.70
20 $931,362.97 $316,752.49 1,248,115.45 5,403,686.73
21 $977,931.12 $270,184.34 1,248,115.45 4,425,755.62
22 $1,026,827.67 $221,287.78 1,248,115.45 3,398,927.95
23 $1,078,169.06 $169,946.40 1,248,115.45 2,320,758.89
24 $1,132,077.51 $116,037.94 1,248,115.45 1,188,681.38
25 $1,188,681.38 $59,434.07 1,248,115.45 0.00
Estimated Annual Operating Budget
Projected
Budget
Water Production and Distribution
Wages and Benefits 50,000
Chemicals 2,000
Electrical Power 29,000
Lab Testing 2,200
Snow Removal and Grass Mowing 1,000
Service Truck Fuel & Maintenance 5,000
Repair Parts Allowance 2,000
Other Operating Expenses 7,500
Other
TOTAL SOURCE OF SUPPLY 98,700
Administration and General
Wages and Salaries 25,000
Dues and Fees 150
Insurance 2,000
IRAC Assessment 2,000
Office Expenses 3,000
Professional Fees Allowance 3,000
Telephone 500
Other
TOTAL ADMINISTRATION AND GENERAL 35,650
TOTAL OPERATING BUDGET 134,350




6.2.3 Estimated Tariff Structure (Wellfield A)

Based on the above information the following average rates/tariffs have been calculated for
various levels of AID or Outside Funding from senior levels of government.

0% AID 50% AID 66.7% AID 74% AID
Expenses Funding Funding Funding Funding
50.0% 66.7% 74.0%
Fixed Expenses
Principal $368,571.95 $184,285.98 $122,734.46 $95,828.71
Interest $879,543.50 $439,771.75 $292,887.99 $228,681.31
Depreciation $252,011.08 $252,011.08 $252,011.08 $252,011.08
Sub-total | $1,500,126.53 $876,068.81 $499,542.14 $576,521.10
Variable Expenses
Administration and Billing $35,650.00 $35,650.00 $35,650.00 $35,650.00
Operations $98,700.00 $98,700.00 $98,700.00 $98,700.00
Sub-total $134,350.00 $134,350.00 $134,350.00 $134,350.00
Total Revenue Required $1,634,476.53 | $1,010,418.81 $801,983.53 $710,871.10
Number of developed
properties 457 457 457 457
Number of undeveloped
properties 172 172 172 172
Estimated Rates for
Developed Properties
Annual Cost per customer $3,010.09 $1,860.81 $1,476.95 $1,309.15
Quarterly Cost per customer $752.52 $465.20 $369.24 $327.29
Estimated Charge for
Undeveloped Properties
Per Lineal Foot per Year $15.05 $9.30 $7.38 $6.55
Per Lineal Foot per Quarter $3.76 $2.33 $1.85 $1.64
Estimated Revenue from Proposed Rates/Tariff Structure
Revenue from 457
Developed Properties $1,375,609.16 $850,389.31 $674,965.88 $598,283.78
Revenue from Undeveloped
Properties based on 100 $258,867.37 | $160,02950 | $127,017.65 | $112,587.32
lineal feet of frontage on
average
TOTAL REVENUE $1,634,476.53 | $1,010,418.81 $801,983.53 $710,871.10




6.24 Water Rate Comparisons

The following table compared the Rates/Tariffs for the various well locations based on 74%
AID funding.

Comparison of Costs by Well Location with 74% Aid Funding

Well “A” Well “B" Well “C” Well “D" | Reduced
System’

Developed Properties

Estimated Annual Cost per Customer | $1,309.15 | $1,251.62 | $1,203.18 | $1,174.58 | $2,697.78

Estimated Quarterly Costs per
Customer | $327.29 | $312.91 $300.79 | $293.64 | $674.44

Undeveloped Properties

Estimated Cost per Linear ft per Year $6.55 $6.26 $6.02 $5.87 $13.49
Estimated Cost per Linear ft per
Quarter $1.64 $1.56 $1.50 $1.47 $3.37

" A “reduced system” was considered as the first phase of a multi-phased implementation of the full
system. High upfront costs create complications with billing and cost sharing among the end users
of the system. The reduced system includes pipes and infrastructure sized to allow for them to fit
into the overall full system when all phases are constructed. A phased approach will generally lead
to a higher overall system cost and in turn higher rates for all end users, for this reason a reduced
system or phased approach is not recommended.

The “reduced system” includes a reduced number of wells, smaller well pumps, reduced
operating costs such as chemicals, electrical power and administration costs,
approximately 4km of 150mm distribution main from wellfield D to the intersection of Auld
Lane where it would connect to the existing private system was considered for the first
phase. This scenario also excludes standby power generation at the wellfield. The control
building would be set up to allow for the addition of standby power generation later and to
allow for future expansion ensuring infrastructure would remain usable as the system
expanded. This scenario was estimated to service approximately 42 year-round customers,
47 seasonal customers, and 25 empty lots. The customers considered are those with
frontage along Bayshore Road are anyone who the watermain would pass along a short
section of Stanhope Lane, and Bayshore Road to the intersection of Auld Lane and the
customers of the existing private system at the point. Taking over and connecting to the
existing customers of the private system would allow the water utility to benefit from an
increased customer base without the upfront capital costs associated with installing the
watermains and services to the existing private system customers.



It is expected that the end user costs under this scenario were higher than those explored
under the full system scenarios due to a few factors. The main one being the upfront
capital cost of wellfield exploration and development remain high. Another factor
increasing the end user costs under this scenario is the watermain along Bayshore Road
primarily only serves customers on one side making it more expensive per customer to
install than a typical watermain servicing customers on both sides of the road. Alternate
routing through the center of the Peninsula was considered, the overall length remained
the same at approximately 4km. While the number of customers serviced did increase
from 114 to 174 (40 year-round, 68 Seasonal, and 66 empty lots) the added system
complexity, legal costs, easement costs, tree removals and disturbance to private property
owners are expected to outweigh the benefits of servicing the additional customers.

A more detailed breakdown of the costs and rates used for this comparison as well as
comparisons under different levels of AID funding can be found in Appendix E.



Water Rates in Other Locations
The following schedule of water rates has been taken from the IRAC web page (irac.pe.ca).
The detailed sewer rates have been removed for clarity.

PRINCE EDWARD ISLAND REGULATORY AND APPEALS COMMISSION
Schedule of Sewer & Water Rates Municipal & Private Utilities

Rates are based on the average annual cost for a single-family dwelling.
To determine costs to service other types of facilities, please refer to each Utility's approved Tariff of Rates and
Charges by clicking on the Utility name below.

SEWER &
E
WATER WATER
- Annual Frontage Combined
Utility Metered Rate Charge Eff. Charge
Borden-Carleton Yes $284.60 Jul-01-2011 $769.08
Crapaud $380.00 Jul-01-2013 $765.00
Georgetown Yes $130.06 Jul-01-1997 $392.06
Granville Water $360.00 Jan-01-2018
$267.00 Jan-01-2022 $642.00
Kensington Yes $282.00 Jan-01-2023 $669.00
g $300.00 Jan-01-2024 $699.00
$318.00 Jan-01-2025 $729.00
MacMillan Point Water
(formerly ovehead) $350.00 $1.75 Jan-01-2017
Montague Yes $288.00 Oct-01-2021 $812.00
North Rustico Yes $300.00 Jan-01-2013 $650.00
Seawood Water (See Table Below)
Tignish $320.00 Jul-01-2010 $500.00
Victoria $304.00 Oct-01-2017 $856.00
WATER - Effective Apr-15-2012 S&W
(Provided by Seawood Water Utility) Combined
Annual
Customer > 6 months $463.00 $1,203.00
Customer < 6 months $328.00 $1,068.00
=($1.98 x # of ft +
Undeveloped Lot $193.00 $175) + 5193



https://irac.pe.ca/wp-content/uploads/BOR-SW-Tariff-2011-07-01.pdf
https://irac.pe.ca/wp-content/uploads/CRA-Tariffs-S-2012-01-01-W-2013-07-01.pdf
https://irac.pe.ca/wp-content/uploads/GEO-Tariffs-S-2020-09-01-W-1997-07-01.pdf
https://irac.pe.ca/wp-content/uploads/GRA-Tariff-W-2018-01-01.pdf
https://irac.pe.ca/wp-content/uploads/Order-UW21-01.pdf#KEN-S-Jan-01-21
https://irac.pe.ca/wp-content/uploads/Order-UW21-01.pdf#KEN-W-Jan-01-22
https://irac.pe.ca/wp-content/uploads/Order-UW21-01.pdf#KEN-W-Jan-01-23
https://irac.pe.ca/wp-content/uploads/Order-UW21-01.pdf#KEN-W-Jan-01-24
https://irac.pe.ca/wp-content/uploads/Order-UW21-01.pdf#KEN-W-Jan-01-25
https://irac.pe.ca/wp-content/uploads/MAC-Tariff-W-2017-01-01.pdf
https://irac.pe.ca/wp-content/uploads/MON-Tariff-SW-2021-10-01.pdf
https://irac.pe.ca/wp-content/uploads/NOR-Tariff-W-2013-01-01.pdf
https://irac.pe.ca/wp-content/uploads/TIG-Tariff-W-2010-07-01.pdf
https://irac.pe.ca/wp-content/uploads/VIC-Tariff-W-2017-10-01.pdf
https://irac.pe.ca/wp-content/uploads/SEA-Tariff-W-2012-04-15.pdf

Based on a review of the regulated water rates in Nova Scotia the highest rates currently
noted were in the $250 per quarter range ($1,000 per year). The estimated costs presented
in this report for the central system exceed the highest rates observed in Prince Edward
Island and Nova Scotia. This is primarily due to large increases in civil construction and
material costs over the past few decades. High interest rates and little to no contributions
from private developers add to the higher estimated rates. Many central systems
constructed previously began by connecting multiple existing private systems to a larger
central system. That combined with municipal services being available to large areas of
undeveloped land create opportunities for developers to expand the central system at little
to no cost to the utility or its existing customers. Stanhope is unique in most of the existing
homes are connected to individual wells with only one small private system on the
peninsula. Furthermore nearly all the undeveloped land has previously been subdivided
into individual building lots, remaining vacant lots are also distributed fairly evenly
throughout the Peninsula leaving no opportunity for the utility to gain future customers
without the upfront costs of installing the required infrastructure through agreements with
subdivision developers.

6.3 Capital Funding Sources

Possible funding sources/options for the development of a new water system include but
are not limited to:

Investing in Canada Infrastructure Program

Launched in 2016 this plan committed over $180 billion over 12 years for infrastructure
that benefits Canadians. This infrastructure stream is expected to providing Federal
funding at a rate of 40% for municipal projects, part of this agreement also states that
provincial governments will contribute a minimum of 33.33% funding towards municipal
projects bringing the estimated funding contribution through this stream to be 73.33%. At
the time of writing the ICIP program is closed for applications. It is unclear at this time if
this funding stream will reopen and begin accepting applications again. If intakes reopen
and funding becomes available through the Investing in Canada Infrastructure Program, it
is recommended that the municipality be ready to apply should you wish to proceed with
this project. Without funding aid, it is unlikely that a project of this magnitude could be
constructed at the Peninsula. More information of the ICIP program can be found at:
https://www.infrastructure.gc.ca/plan/icp-pic-INFC-eng.html

Canada Community - Building Fund
The Canada Community-Building Fund is a permanent source of funding paid out twice-a-
year to the province. The province diwvies this funding to municipalities for infrastructure


https://www.infrastructure.gc.ca/plan/icp-pic-INFC-eng.html

projects. In recent years, the Rural Municipality of North Shore has received funding
through CCBF in the range of $60,000/year. Relying solely on the Canada Community-
Building Fund to construct such a large capital project does not seem feasible at this time.
More information about the Canada Community-Building Fund can be found at:
https://www.infrastructure.gc.ca/plan/gtf-fte-eng.html

The partnership/funding options presented are not a finite list but include programs with
aspects that apply to the project considerations outlined in this report. The two programs
identified above are currently the only funding sources for infrastructure projects
administered by the Province of PEI. The investing in Canada Infrastructure Program or one
of comparable funding aid is the communities’ best option to fund this project. ICIP has
been a reliable source of funding for the past 6 years for municipalities across the country
and many billions of dollars in infrastructure projects have been completed under this
funding stream. Prior to the ICIP program the Municipal-Rural Infrastructure Fund (MRIF)
was available for water and wastewater treatment projects for small communities. MRIF
started in 2003 and closed inn 2014, this program consisted of 1/3 aid from federal
sources, 1/3 aid from provincial sources, and 1/3 paid by the ultimate recipient. Historically
the federal and provincial governments have provided a funding source with similar
contributions to those listed above, it is likely future Federal and Provincial governments
will continue to support funding programs for municipal infrastructure particularly in
communities such as Stanhope that will experience more direct impacts from climate
change.

the ICIP funding will begin accepting applications again or a new funding stream will
become available.


https://www.infrastructure.gc.ca/plan/gtf-fte-eng.html

The design, development and construction of a new production wellfield, multiple
kilometres of distribution main and servicing of hundreds of homes is a large undertaking.
It is likely that a project of this scale will require multiple years to complete with a large
amount of background work being completed before any pipe ever goes in the ground.
With the Investing in Canada Infrastructure program not currently accepting applications it
is unlikely that any major project milestones will be met in the coming months. While the
Municipality awaits the funding to become available some background items can still be
completed. If there is a desire to move ahead with this project some next step items could
include the following.

The municipality has expressed a desire to pursue the use of Parks Canada land as a
potential wellfield site. If this is desired, the next step is to continue discussions with Parks
Canada with the goal of reaching an agreement for the use of Parks land as a potential
wellfield site. The letter from Parks Canada dated January 14, 2009 provided an outline of
some items that the municipality would need to submit prior to an agreement being
reached. This report could be provided to Parks Canada along with the additional
information requested to begin the discussion surrounding this topic.

If the information provided satisfied Parks Canada and the idea of having the community
wellfield within the park land was determined to be a viable option, the following items
could be completed as well:

P Begin budgeting and exploration work to finalize the location of a central wellfield.

» Conduct a door-to-door water well survey of private water users within 500 metres of
the exploration area.

P Collect new water quality samples from a representative number of existing wells
within the exploration area.

P Complete a windshield survey of potential contaminant sources in the area.

P Consult with PEICLE on potential constraints/permitting issue and government
recommendations.

P Determine property access and, if possible, collect GPS coordinates of target drilling
sites.

If a preliminary agreement with Parks Canada is reached the following items could also be

completed.

» Application to PEICLE for a groundwater exploration permit.

b Drilling of three to five 150 mm test wells to provide a preliminary estimate of yield and
water quality. Test well drilling should be completed in as many of the exploration areas
as possible.

P A step-drawdown test of each well including water quality sampling.



P Pending the results of step-drawdown tests, a 24-hour constant-rate test at select
well(s).

Some of these items may require funding aid some may be accomplished with the
municipality’'s own forces. Depending on available funds and funding sources the
municipality could conduct this background work in anticipation of proceeding with a
future central water system project. At a minimum it is recommended that the items
required to determine the site suitability and to reach an agreement with Parks Canada
should the site be suitable for wellfield use be completed as soon as possible.

Project Tasks and Estimated Expected Durations

Item # | Description Potential Duration
1 Revise the Rural Municipality of North Shore's area of 3 months
jurisdiction creating a municipal water utility complete
with bylaws.
2 Provide Parks Canada with the conceptual water system | 6 months - 1 year
study and complete discussions with Parks Canada to
address their requirements related to potentially
constructing the wellfield within the park boundary.
3 Access initial funding and have wellfield investigation and | 1 year
exploration completed.
4 Conduct Climate Change Resilience Assessment and 3 months
Green House Gas (GHG) Mitigation Assessment in
anticipation of federal funding requirement for a Climate
Lens Assessment for projects greater than $10 million.
5 Hydrogeological Study/report/commence ground water 3-6 months +
monitoring and water allocation application. monitoring (1 year)
6 Engineering design of water supply, storage, and 1 year
distribution systems.
7 Construct production well and fit up well pumps, control | 1 year
and water storage building.
8 Transmission main construction 1-3 months
9 Distribution system construction (approximately 20km) 2 years (minimum)
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Timothy Gallant, P.Eng.
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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
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damages suffered as a result of third party use of this document.



APPENDIX A



APPENDIX B



APPENDIX C



APPENDIX D

IRAC Uniform System of Accounts for Municipal
Utilities



APPENDIX E
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