Application to Amend a Zoning Bylaw

LEGAL DESCRIPTION _______ [see your Tax Assessment Notice or Certificate of Indefeasible Title)
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Existing Use: (describe the age, condition, and use of any buildings, and natural features such as existing vegetation, watercourses,
wetlands, steep slopes, etc. Plot their location on a scaled site plan noting various setback distances of existing structures. Photographs
would be of assistance. If space is insufficient, please attach separate sheet)
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Proposed Use: (describe the proposed use of the property, include a tentative site plan showing buildings, landscaping, natural
features, the location of any signs, parking lots, access etc. If space is insufficient, please attach separate sheet)
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Signature of Owner or Authorized Agent Date

PLEASE NOTE THAT WHERE AN AUTHORIZED AGENT ACTS ON THE
PROPERTY OWNERS BEHALF, A LETTER OF AUTHORIZATION IS REQUIRED.

PID: Folio:

Site Declaration: [] Site Profile: [} Sent to Site Registry? [] Sent to Regional Manager? []




Letter of Agent Authorization

I, M iKe ADAMA  (Name of Corporate Signatory) declare that Kevin Brooks of
McElhanney (Consultant) is authorized to act on behalf of Mike Adama (094704 BC LTD) to
submit a rezoning application in the Village of Sayward for portions of the following properties:

Parcel Identifier: 000-568-309
Legal Description:

THAT PART OF LOT 304, SAYWARD DISTRICT, LYING TO THE NORTH OF A
BOUNDARY PARALLEL TO THE SOUTHERLY BOUNDARY OF SAID LOT AND
EXTENDING FROM A POINT ON THE WESTERLY BOUNDARY OF SAID LOT DISTANT
1600 FEET FROM THE SOUTH WEST CORNER OF SAID LOT, EXCEPT THAT PART

IN PLAN 41428 AND PLAN EPP90265

| hereby declare that the foregoing information is true and proper and | make this declaration
knowing that it is of the same force and effect as if made under oath and by virtue of the
Canada Evidence Act.

Signature /-~ {

Date APRIL 73 Rolo .
Print Name MIK€ ADAMA
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Our File: 2221-49305

TEGHNICAL MEMO

To From
Mike Adama, Owner John Sorenson, Division Manager
Campbell River Branch

Re Date
Kelsey Bay Multi-Phase Development June 12, 2020

McElhanney Ltd. has been retained by Mike Adama to complete a preliminary servicing review of the
water, sanitary, and storm systems with respect to the proposed multi-phase single-family strata and
campground development located near Kelsey Bay in Sayward BC. The intent of this design review is to
confirm the capacity within the existing systems and make recommendations as to required upgrades to
accommodate the proposed subdivision.

A preliminary layout of the subdivision is provided in Figures 1 and 2 overleaf. Please note that the
layout is preliminary and may be subject to revisions moving forward. As such, the analyses within are
based on a preliminary subdivision layout and may need to be revised should the layout change.

This technical memorandum summarizes the results of the waterworks, sanitary and stormwater systems
and are highlighted below.

1. Waterworks

The existing water distribution system consists of a reservoir located south of the village with the
terminal end and low point at the Port of Kelsey Bay as shown on Figure 3 below. Please note that
the diameters and lengths of the water piping was based on available record drawings as well as follow
up discussions with the Town’s Operations Staff.

The system was modeled to confirm the existing capacity and to determine if there is adequate capacity
to accommodate the estimated domestic and fire flows associated with the proposed multi-phase
development.

McElhanney
1196 Dogwood Street, Campbell River BC Canada, VOW 3A2
Tel. 250-287-7799 | Fax. 1-855-407-3895 | www.mcelhanney.com Page 1
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Our File: 2221-49305 | June 12, 2020

Existing Reservoir

Terminal End

Sayward

Kelsey Bay

Figure 3: Existing Sayward Water System

1.1. DOMESTIC AND INDUSTRIAL DEMANDS

The existing and proposed average Annual Daily Demand (ADD), Maximum Day Demand (MDD), and
Peak Hour Demand (PHD) for Sayward were estimated based on the demands outlined in the MMCD
Design Guidelines. These MMCD demands are shown according to the land use type in Table 1 below. It
should be noted that MMCD does not provide design ADD and PHD flow rates for non-residential
properties.

Table 1: MMCD Water Demand Design Rates

Lemd e Torse Annual Daily Maximum Day Peak Hour Demand
Demand (ADD) Demand (MDD) (PHD)
Residential 450 litres/capita/day 900 litres/capita/day 1350 litres/capita/day
Commercial or NA 22,500 NA
Institutional* litres/hectare/day
- 10,000 — 100,000 NA
Industrial NA litres/hectare/day

*MMCD Non- Residential design flow rates only provided for Maximum Day Demand

M Technical Memo | Prepared for Mike Adama
Kelsey Bay Multi-Phase Development, Sayward BC Page 2



Our File: 2221-49305 | June 12, 2020

Given the above per capita/area demand rates, the estimated results for the Village’s existing and
proposed demands are summarized in Table 2 below. Note that for the Island Timberlands log sort
facility, an estimated per hectare flow rate of 50,000 litres/hectare/day was assumed. This was based on
the fact that they are a moderately heavy water user in the Town.

Table 2: Sayward Estimated Existing and Proposed Water System Domestic Demands

Land Use Type Dwellings / Area ADD (L/s) MDD (L/s) PHD (L/s)
Residential Dwellings 167 Dwellings 1.54 3.08 4.62
Non-Residential Sites 23.73 ha NA 10.86 NA

Proposed North & South

. 1. 2.
Dwellings and Campsites 64 0.83 67 50

1.2. FIRE FLOW

As per the MMCD design criteria, the system must have the capacity to provide the peak hour demands
with a residual pressure of between 300 to 850 kPa while providing the required fire flow with max day
demands and a pressure of 150 kPa.

A summary of the required fire flows as per the MMCD are summarized in Table 3 below.

Table 3: MMCD Minimum Fire Flow Requirements

Minimum Fire Flow
Developments

(L/s)
Single Family Residential 60
Apartments / Townhouses 90
Commercial 150
Institutional 150
Industrial 225

As this proposed development is a single-family development, a fire flow of 60 litres/second was required
while maintaining a minimum residual pressure target of 150 psi under maximum day demand.

To verify the available fire flow and residual pressures in the existing system, a hydrant flow test was
conducted by Sayward Public Works staff in late May 2020. An average flow of 61.4 litres/second (974
gal/min) was reported at the hydrant adjacent to the Kelsey Bay Government Marina, and a residual
pressure of 552 kPa (80psi) was measured in the system at the upstream hydrant across the 40 Sayward
Road.

M Technical Memo | Prepared for Mike Adama
Kelsey Bay Multi-Phase Development, Sayward BC Page 3



Our File: 2221-49305 | June 12, 2020

The hydrant flow and pressure test results were used as means of model verification, which are
discussed in the subsequent section.

Please note that prior to construction, an additional flow test should be performed to verify the results
provided by the Village.

1.3. WATER MODEL VERIFICATION

Record drawings, field data, and flow & pressure test results, provided by Sayward Public Works staff,
were used to develop, and verify the WaterCAD computer model. According to the Public Works
department, the Village’s water tank reservoir typically remains at 90% full. Given the tank is
approximately 11m deep with a base elevation at 69.3m, the water surface elevation at 90% full is
estimated at 79.2m. This water surface elevation was entered into the model to set the static head in the
system.

To verify the model, the reported hydrant flow and the estimated existing demands were assigned to their
respective nodes and a steady state simulation was ran. The result was an estimated residual pressure of
529 kPa (77 psi) at the hydrant near 40 Sayward Road. The percent difference comparing the measured
and estimated pressures is 4.3% which is acceptable and will result in the model estimates being slightly
conservative. Table 4 highlights the model verification results.

Table 4: Model Verification with Residual Pressures at Hydrant Adjacent to 40 Sayward Road

Percent
Measured Model Result

Difference
Residual Pressure 552kPa 529 kPa 4.3%

1.4. WATER MODELING RESULTS

Available topographical data was used to establish a preliminary design and layout for the on-site water
system. This data was entered into the computer model. The computer water model was then used to
confirm the available flows for the proposed development and establish which of the proposed lots could
be serviced by the existing Village reservoir.

Based on a cursory review of the elevations of the proposed development, it was established that the
lower portions of the development could be serviced by the existing reservoir while upper portions of the
development would require the addition of a private booster pump to ensure adequate fire flows.

As a result, it was established that with the installation of a 50m section of 200mm diameter watermain in
Sayward Road as well as a proposed 200mm diameter watermain on-site and 3 proposed hydrants, 10 of
the proposed lots of the southern parcel and 5 of the proposed lots of the northern parcel could be
serviced without an additional booster pump. Essentially, lots with fire protection provided by a hydrant
installed at a maximum elevation of 35m can be serviced by the reservoir. The proposed lots (shown with
white hatching) and hydrants are illustrated in Figures 4 & 5. The red circles around the hydrants
represent the 75m radius coverage as required in the MMCD.

N Technical Memo | Prepared for Mike Adama
Kelsey Bay Multi-Phase Development, Sayward BC Page 4



Our File: 2221-49305 | June 12, 2020
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Figure 4: Southern Development Proposed Servicing Without Booster Pumps
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Our File: 2221-49305 | June 12, 2020
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Figure 5: Northern Development Proposed Servicing Without Booster Pumps

To service the remaining proposed lots on the north and south parcels, booster pumps will need to be
installed to ensure adequate fire and domestic flows are provided. The location of the potential booster
pump is illustrated on Figures 4 & 5. Pump options will be explored at the detailed design stage.

M Technical Memo | Prepared for Mike Adama
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Our File: 2221-49305 | June 12, 2020

2. Sanitary Analysis

The existing sanitary system was analyzed to establish if there is capacity to handle the additional flows
from the proposed development. The HDPE force main system, as shown on the Figure 6 below,
consists of two lift stations. Lift Station 1 is located along Sayward Road at Kelsey Lane and services 3
existing residential properties on the lane. Lift Station 2 is located on the east side of Sayward Road near
the government marina and services the primarily non-residential properties north from 40 Sayward Road
including the marina, RV campsites and the Port of Kelsey Bay Dock.

End of Sanitary
Force Main

Kelsey Lané+

-

Lift Station 1 Lift Station 2

Kelsey Bay

Figure 6: Existing Sanitary Force Main System

2.1. SANITARY DESIGN FLOWS

The existing and proposed estimated sanitary design flow rates were based on MMCD design guidelines.
The estimated Peak Wet Weather Flows are used for design purposes. The estimated existing sanitary
flows coming into Lift Station 1 are outlined in Table 5.

M Technical Memo | Prepared for Mike Adama
Kelsey Bay Multi-Phase Development, Sayward BC Page 7



Table 5: Lift Station 1 Estimated Existing Sanitary Flow Rates

Parameter Value
Total Residential Area 0.78 ha
Dwellings 3
People per Dwelling* 1.8

Dry Weather Demand** 350 litres/capita/day
Average Dry Weather Flow 0.022 litres/second
Peaking Factor** 3.2

Peak Dry Weather Flow 0.070 litres/second
0.12 litres/second/hectare
Wet Weather Flow 0.094 litres/second

Peak Wet Weather Flow 0.16 litres/second

Inflow and Infiltration Allowance**

Our File: 2221-49305 | June 12, 2020

*Based on the 2016 Canada Census Profile for Sayward
**Based on MMCD Design Guidelines 2014

The existing non-residential sanitary demands, factors, and calculated flows contributing to Lift Station 2

are listed in Table 6.

Table 6: Lift Station 2 Existing Sanitary Flow Rates

Parameter Value

5.88 ha
25000 litres/ha/day

1.7 litres/second

Total Non-Residential Area
Dry Weather Demand*

Average Dry Weather Flow
Peaking Factor* 3.2

Peak Dry Weather Flow 5.4 litres/second

Inflow and Infiltration Allowance* 0.12 litres/second/hectare

Wet Weather Flow 0.71 litres/second

Peak Wet Weather Flow 6.2 litres/second

*Based on MMCD Design Guidelines 2014

The additional flows from all phases of the development were estimate and the results are shown in

Table 7.

Technical Memo | Prepared for Mike Adama
Kelsey Bay Multi-Phase Development, Sayward BC

n

Page 8



Our File: 2221-49305 | June 12, 2020

Table 7: Lift Station 2 Proposed Sanitary Flow Rates

Parameter Value ‘
Development Area 7.3 ha
Dwellings 56

People per Dwelling 2.5

Dry Weather Demand 350 litres/capita/day
Average Dry Weather Flow 0.57 litres/second
Peaking Factor 3.2

Peak Dry Weather Flow 1.81 litres/second
Inflow and Infiltration Allowance 0.12 litres/second/hectare
Wet Weather Flow 0.88 litres/second
Peak Wet Weather Flow 2.7 litres/second

Therefore, combining the existing and proposed estimated flows, the total design sanitary flow for Lift
Station 2 is 8.8 litres/second.

2.2. SANITARY LIFT STATION AND FORCE MAIN MODELING

Analyzing a force main system with multiple lift stations is relatively complicated, and as such, PCSMM
computer modelling software was utilized. Record drawings, manufacturer supplied pump information,
and field data were used to create the model. The design flows were inputted, and a steady state
simulation was ran.

Figure 7 below shows the pumping capacity of lift station 2. As noted, the pump station starts with an
initial pumping rate of 9.5 litres/second which decreases to 9.0 litres/second as the level in the wet well
drops.

The reduced pumping rates which range between 8.4 to 9.3 litres/second are shown as small dips in the
curve and coincide with lift station 1 & 2 pumping simultaneously.

M Technical Memo | Prepared for Mike Adama
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Our File: 2221-49305 | June 12, 2020
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Figure 7: Lift Station 2 Flow vs Time Graph

It should be noted that a steady state analysis assumes a constant peak inflow which is very conservative
compared to the more realistic variable rates of a diurnal demand curve. Given real world conditions, the

pump-off periods would have a much greater duration. Based on this, it is safe to say the existing system

has ample capacity to handle the additional flows from the proposed development.

2.3. FORCE MAIN MODEL VERIFICATION

To ensure the model was producing accurate estimates, an analysis of Lift Station 2 operating
independently of Lift Station 1 was performed manually. The Hazen-Williams equation was used in the
manual calculation to confirm the model results.

The model reports a peak pumping rate at Lift Station 2 of 9.5 litres/second with a total dynamic head
(TDH) head of 20.4m. When the flow rate of 9.5 litres/second is entered into the Hazen-Williams analysis,
the resulting TDH is estimated at 21.0m. The percent difference between the TDH of the model and the
Hazen-Williams Equation is 2.9% which is acceptable and verifies that the model is operating correctly.

Table 8: Sanitary Model Verification Results

Excel Result Model Result e

Difference

System Head at 9.5 L/s 21.0m 20.4 m 2.9%

M Technical Memo | Prepared for Mike Adama
Kelsey Bay Multi-Phase Development, Sayward BC Page 10



Our File: 2221-49305 | June 12, 2020

Due to the fact that the site has a direct discharge to the ocean, the site is rocky and does not promote
infiltration, we are proposing that targets related to on-site detention be exempted. This said, due to the
proximity to the ocean, we would recommend that targets pertaining to water quality be implemented.

As there is no formal stormwater conveyance system in the area, stormwater will be discharged to the
Kelsey Bay marine environment. As such, permitting and approvals will be acquired based on a
subsequent environmental assessment as part of the detailed design.

4. Conclusion and Recommendations

Based on the established fire flows and domestic demands, the existing water system (without the
addition of a booster pump) has adequate capacity to provide fire protection to lots within 75m of the
proposed hydrants shown on Figures 4 & 5. Additionally, 3 proposed hydrants will be required. For the
higher elevations of the development, booster pumps will be needed to provide the necessary fire flows.

A review of sanitary lift stations and the force main determined the peak inflow including the proposed
development is 8.8 litres/second and the capacity of existing Lift Station 1, near the marina, ranges from
9.0 to 9.5 litres/second. When Lift Station 2, near Kelsey Lane, is pumping concurrently, pumping rates
are reduced to 8.4 litres/second, but these are relatively short durations which do not limit the overall
system capacity. Therefore, there is adequate capacity to handle the additional demands from the
proposed development.

The stormwater system will be designed to MMCD Standards and adhere to best management practices
pertaining to water quality. Given the necessary permits and approvals, runoff will be safely conveyed and
ultimately, discharged via an ocean outfall into Kelsey Bay.

As this is based on a preliminary lot layout, the number and location of the lots are subject to change.
Therefore, we confirm that the municipal system can handle an additional 5 lots, above what is currently
proposed. Should the number of lots increase by greater than 5, further analysis will be required to
confirm if there is adequate capacity. We trust that this meets the Village’s requirements. Please contact
the undersigned if you have any questions.

Sincerely, McElhanney Ltd.

Prepared by Reviewed by
7
0( T W Tvne 15,2020
' v
Dwayne Cybak, EIT John Sorenson, P.Eng.
Project Engineer Division Manager

N Technical Memo | Prepared for Mike Adama
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