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1. ProposedPressure.Zone 7 Background

The City of Yellowknife (the City)has engaged/AECOM regardingdervicing future development around the
Yellowknife Airport and north of Frafte Lake/AECOM submitted & Teghnical Me@morandum (TM No. 1) to the
City in August 2025 which identified to-the City/that-anew pressureone (PZ7) would be required to service the
future development areas as the existing’pressurezone 4. (PZ4) cannot,support the future planned
development. Development of PZ7 will includeva new reservoir pumphouse (Pumphéuse No. 7), a new supply
main from the water treatment plant (WTP) to the-Pumphouse No. 7 (PH7),and WTP pumping upgrades. The
proposed development areas for Zone No. 7 includés a total-estimated development area of 498 hectares as
summarized in Figure 1-1 below. Note that AECOM Hhas not réceived detailed development plans for Zone 7,
including the current Airport Development Master Plan, at'the time of this memorandum.
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1.1 Elevation data 1, S
N O,
The City provided AECOM with LIDAR data c%cted %é%%;

data was used to create an elevation contour m(g Ar /tg i within the Zone
t

7 development areas as shown in Figure 1-2 belom@]e h%s
Frame Lake parcel (Parcel No. 5) and the land betweéh 8arc Ag’gﬁs
elevations ranged from approximately to 190 m to 210 m.OO P <&
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Territorial

2. Scope and Objé%fcl\vgé
The scope of this TM is to develop and C%Qare% @Nons for th

alignment.

7 loc he PH7 fill main

The PH7 location options were selected based 09 fo?b%ﬁ«ﬂ,arameters

. Y
= Surface elevations OO /<\
= Distance from WTP C /
= Proximity to the Zone 7 development areas /2(\4/ \S\A>
= Locations of existing infrastructure )‘\9 <<<\
= Feasibility of potential fill main alignments OO

The PHY fill main alignment options were selected based on the following paﬁmeters:

= Total length of piping required

= Location of existing underground infrastructure (water, sanitary, storm mains)
= Right of way and easement requirements

= Pipeline crossings including roads, railways, drainage channel and waterbodies
= Ability to tie-into the existing system for potential fill main phasing options

The development of the PH7 and fill main options included a review of information provided by the City
including:
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= LiDAR data
= GIS data

= Record drawings

Each PH7 location and fill main alignment were analyzed at a high level using the CoYK Zone 1 WaterCAD
model currently being updated as part of the Water Master Plan project. The initial modelling results were used
to determine the feasibility of the existing WTP distribution pumps to provide the required PH7 fill flow and
existing system tie in locations that could be used for initial fill main phasing. More detailed hydraulic modelling
will be completed for the selected PH7 location and fill main alignment during preliminary design.

3. Pumphouse No. 7sand Fill Main Location Options

We selected four site location options,for PH7 based on the siting considerations described in Section 2. The
site location options include:

= ,East of Airport Option 1 locatéd on the West end of Parcel No. 5
= ‘East of Ajrport Option 2 located/between Parcel No. 3 and Parcel No. 5
= Central Option located within Parcel No. 4

= Deh Chg)Blvd Option’located on the southrend af Parcel No. 6

The approximate size regqdirementforthe PH7 lot was estimated_using the anticipated required PH7 reservoir
volume (6,900 m? as per the’Zone 7"demands and reseryoitsize requir€@ments included in the Zone 4 TM) and
depth of 3.5 m, truck fill and véhicle turnarourid requirements, parkin@ requirements, and setback requirements.
The existing PH4 lot sizing was uSed a basjs forthe truck fill, parking, ant setback requirements as the PH7
required reservoir size is similar to the, PH4 reservoir size. Note that the required PH7 lot area is site specific
and will be further refined during preliminary design forthe selected PH7 site. Table 3-1 shows the approximate
P75 lot size requirement.

Table 3-1: Estimated Pumphouse No., 7 Lot SizeReguirement

Component Estimated Area Requirement (m?)

Reservoir 2,000
Pumping Station Building 500
Truckfill and Parking 1,000
Setback and road access 500
Total 4,000

PH7 will ultimately be serviced by a dedicated fill main from the WTP. Theré were three general fill routes
compared in this TM that were selected based on the four potential location options and the alignment selection
parameters described above. The general fill route options are as follows:

= Via 48" Street to service the East of Airport Option 1, East of Airport Option 2 and as an alternative
to service the Central PH7 location option

= Via 53" Street and underneath Frame Lake as an alternative to service the Central PH7 location
option
= Via Tincan Hill and Kam Lake Road to service the Deh Cho Blvd PH7 location option

The general locations of each PH7 site option and fill main route are shown in Figure 3-1 and further described
in the below sections.
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Figure 3-1: Pumphouse No. 7 Siting and Fill Main Layout Options
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3.1 Pumphouse Location Options
3.1.1 East of Airport Option 1

The east of airport Option No. 1 would be located within the northwest portion of Parcel No. 5. It was selected as
an option due to the surface elevation being higher at this location at approximately 210 m in elevation. This is in
line with the higher surface elevations of approximately 205 m observed around the airport in Parcels No. 2 and
3 but approximately 30 m higher than the 180 m surface elevation at the WTP and 20 m higher than the 190 m
surface elevation observed within Parcel No 6. Figure 3-2 shows a zoomed in location of the East of Airport
Location No. 1 option.

Jackfish
Lake

ip rt Ophon 1
ocation

A eliminary design)
Parce,
No. 5

J Options Legend
| m— 48th Street Option A
| = 48th Street Option B

Flgure 3-2: East of Airport OptloQ‘Locéﬁ\on

This option has advantages and disadvantages that were considered in %Slte selection process. Note that the
WTP fill main routing options will be compared in Section 3.2. <(s

Advantages

= The higher PH7 ground elevation will result in a lower pumping head required to service the Zone 7
distribution system

= Will require the least length of fill main piping as compared to the other three location options
= Could support the existing Zone 4 distribution system with interconnection(s) at Old Airport Drive

= Potential for initially connecting the fill main to the existing system as a phasing option

Disadvantages

aecom.com
Ref: 60753577
TM2-2025-11-25-Coyk Zone 7 Location & Alignment Options-60753577-DRAFT -R1 6



A=COM Memorandum

November 25, 2025

= The WTP fill main pumps will be required to have a larger pumping head to service the higher PH7
elevation as compared to PH7 being at a lower ground elevation

= The pumphouse is not centralized within the Zone 7 system. This could impact the pumping head
required for servicing the extents for the system (Parcel No. 6 in this case), especially during fire
flows.

= Arright-of-way for the fill main will have to be constructed within Parcel No. 5 in order to service
PH7; thus it will be more practical to develop Parcel No.5 in the initial Zone phasing for this location
option.

3.1.2 East of Airport Option 2

located north of Parcel No. 5 and east of Parcel No. 3. It was selected
on of approximately 200 m and that the PH7 fill main can run along
Option 1 location, the Option 2 location’s surface elevation is in line
205 m observed around the airport in Parcels No. 2 and 3
levations at the WTP and within Parcel No 6. Figure 3-3
ocation No. 2 option.

The east of airport Option No. 2 woule

with the higher surface elevatio

but approximately 20-30 m higher than t @

shows a zo@med in Ipcation of the Ea
O
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T AT SEon

Figure 3-3: East of Airport Location 2 Option

This option has advantages and disadvantages as follows:
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Advantages

= The higher PH7 ground elevation will result in a lower pumping head required to service the Zone 7
distribution system as compared to pumping from a lower ground elevation.

= The PHY fill main can be constructed within HWY 3 which could potentially decrease the amount of
bedrock blasting required as compared to what would be required for the East of Airport location 1
option.

= Constructing the fill main within existing right-of-ways offers more flexibility for which Parcel within
Zone 7 can be developed first.

= Potential for initially connecting the fill main to the existing system as a phasing option
Disadvantages

= The WTP fill main gumps will be reguired to have a larger pumping head to service the higher PH7
elevation as compared to PH7 b&ing at a lower ground elevation.

= ,There is more WTP fill mainfpiping. required for this option as compared to the East of Airport
tocation 1-option.

3.1.3 CentralLacation)Option

The Central location 6ption would be’located withiniParcel No. 4 north of the Range Lake North subdivision. It
was selected as an option.due to-being centrally located within Zene 7. The surface elevation observed with the
proposed central location option is approximately 200 mwhi€h is in liné with the higher elevation observed near
the airport and Parcel No. 5. The'surface elevation is approximately‘15-254n, higher than the surface elevations
at the WTP and within Parcel No 64Figure“3-4 shows a zoomed.h Jocation of the Central Location option.
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Central Locallon Option
4 (size and location
to be oonflrmed during preliminary design)

4 " ’& % . ‘.
%Jre 4: Cé traI Location £

This option has advantages and dlsadva/kges |n

O,
Advantages 'p/ /0

ntageous in terms of

= The pumphouse is centralized within th& /l/e@which could
the Zone 7 pumping requirements. /<\ <<\

= The site ground elevation is approximately 20 whic the middle of the initial 190-210 m
elevation range observed within Zone 7. This mo d; en @/gmbutes the pumping requirements for
the WTP and PH7.

= Could support the existing Zone 4 distribution system Wl%terconnection(s) at Magrum Crescent.

= Potential for initially connecting the fill main to the existing s cr\n as a phasing option
Disadvantages

= There is more fill main piping required for this option as compared to the East of Airport Location 1
option.

= The PH7 pumps will be required to have a larger pumping head to service Zone 7 as compared to
the East of Airport Location options.
3.1.4 Deh Cho Blvd Option

The Deh Cho Blvd option would be located on the northeast corner of Parcel No. 6. It was selected as an option
due to decreasing the pumping requirements for the WTP fill main and the option of twinning the fill main along
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a portion of the route to provide reservoir fill redundancy and flexibility to PH4. The surface elevation observed
at the De Cho Blvd option was 188 m which is approximately 12 m lower than the higher elevations at the airport
and Parcel No. 5 and approximately 10 m higher than the surface elevation at the WTP. Figure 3-5 shows a
zoomed in location of the De Cho Blvd option.

Figure 3—5:%1 C @Lv
. N < o. %
Advantages and disadvantages for this option include: OO 78 PN &
C
Advantages O/y {S\A\
= The site ground elevation is approximately 190 m wﬁ?ﬁlﬂowe{ﬁéhe pumping requirements from the
WTP $

= This location is closest to Parcels nos 2 and 6 which are ex ed to be in the first phase of Zone 7
development based on assumptions and current information a ble to AECOM.

= The initial portion of the fill main from the WTP can be used to PH4 to provide redundancy for the
PH4 fill main

= Servicing the De Cho Blvd industrial area from PH7 can be included as an added benefit
Disadvantages
= There is more fill main piping required for this option as compared to the other 3 location options

= The lower elevation at this location leads to the lowest PH7 hydraulic advantage compared to the
other location options. This will lead to larger pumping requirements at PH7. Initial hydraulic
modelling for Zone 7 showed that it is not feasible to service Parcel No. 5 from this PH7 location. If
the City chooses this location option, AECOM will determine alternative servicing options such as
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servicing Parcels No. 5 from the Niven Lake booster station. Initial modelling results showed that
Parcel No. 5 can be serviced from the Niven Lake Booster Station which is situated within Pressure
Zone 1 with pumping upgrades required at both the Niven Lake Booster Station and WTP.

3.2 Pumphouse No. 7 Fill Main Routing Options
3.2.1 48" Street Fill Main Option

The initial approximately 1,900 m of fill main from the WTPs to the NWT Legislature access road is the same for
each of the 48™ Street fill main A through E alignment options.

The 48™ Street fill main route options start by connecting to existing 500 mm distribution main outside of the
WTP. The fill main then travels wes e WTP along 48™ Street and School Draw Avenue then north along
49t Street until 52" Avenue. This @ one block east along 52" Avenue and continues north through the
central business development : et. This initial 48t Street alignment has several advantages and
disadvantages as compared to the other t ghment options. Figure 3-6 shows the initial 1,900 m of the
proposed 48 Street fill main alignment. ‘

Color Coding Legend

Pipe: Diometer (mm)

Advantages

= The 48" Street right-of-way from 52" Street north to Parcel No. 5 has no existing water, sanitary, or
storm mains.

= The fill main can tie into the existing 300 mm main located at 48™ Street and 49t Avenue to provide
a phasing option. The potential phasing options are discussed further in Section 4.

Disadvantages
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= There are existing water, sanitary, and storm mains located within 48" Street near the WTP, School
Draw Avenue, and 49t Street. The existing mains introduce physical limitations to where the fill

main can be located within the right-of-way and additional costs due the amount of required pipeline
crossings.

48" Street Option A

This fill main alternative services the East of Airport 1 PH7 location option by continuing north along 48t Street

and then west along Parcel No. 5 (see Figure 3-2). The advantages and disadvantages of this alternative
include:

Advantages

= One of the shortest routés with,approximately 4,050 m of piping required.

= No submarine/below lake pipé€line is required.

Disadvantages

= Asignificant amount of bedrock/blasting is'likely required for the approximately 1,350 m portion of
alignment that goes west along Parceldlo. 5.

= An initiaj«1,350‘m right-of-way would have to be constructed within Parcel No.5. This limits the

phasing options as developing Parcel No. 5 in the initial phase of Zone 7 development would be
recommendéd,

48™ Street Option B

The 48t Street Option B alternativéralso servicésthe East of Airport 1 PH7 location option (see Figure 3-2). The
fill main would head northeast along thie. NWT-{egislature access rodd from,48™ Street and continue underneath
Frame Lake towards PH7. The fill main would coftinue for approximately 450 mi to PH7 after crossing the lake.

The advantages and disadvantages of this option include:
Advantages

= The shortest fill main route with approximately 3,300 m of piping required.

= Less bedrock blasting is expected as compared.te 48" Street Option A.
Disadvantages

= Crossing underneath Frame Lake poses several challenges including:

- A bathymetric survey of Frame Lake would be required to-determine the lake depth and
lake bottom terrain. This is a more involved and costly survey.requirement then would be
required for the alignment options that do not cross underneath a waterbody.

- The installation of the fill main underneath the lake involves more complicated and costly
construction methods.

- Maintaining the portion of the fill main underneath Frame Lake would require more time,

and specialized equipment and workers. This will add significant maintenance and future
replacement costs for this section of fill main.

= An initial 450 m right-of-way would have to be constructed within Parcel No.5. This limits the

phasing options as developing Parcel No. 5 in the initial phase of Zone 7 development would be the
most cost effective.
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48th Street Option C

This alternative services from the East of Airport option 2 PH7 location (see Figure 3-3). The fill main would
continue north along 48" Street and then head west along Highway No. 3 to PH7. This option has several
advantages and disadvantages as compared to the other route alternatives.

Advantages

= All except for 100 m of the fill main is located within existing road rights-of-ways. This is expected to
significantly decrease the amount of bedrock blasting as compared to 48" Street Options A and B.
Constructing the fill main within existing right of ways will allow for more flexibility for Zone 7 phasing
as no additional right-of-ways are required to be constructed for the fill main.

= No submarine/below lake pipeline is required
Disadvantages

= An additional approximately 2,000 and 1,800 linear meters of fill main piping is required for this
aption as.compared to 48% Street @ption Asand Option B respectively.

48th Street Option D

The 48t Street OptionSD, is one of the four routing alternativés for servicing the Central PH7 location option. This
route would continue aléfig, Highway 3as per the 48" Streét Option«€ alternative instead of supplying the East
of Airport Option 2 PH7 location. The fill main would then/headSouth omOld Airport Road and then west
towards the Central PH7 location. This’option/has the largest length6f required fill main at 6,970 linear meters.

48th Street Option E and F

The 48" Street Option E and F are a sechd and‘third alternative to'servicing thé Central PH7 location option.
Alignment option E and F would be a continuation of 48" Street Option'A or 48" Stre€t Option B respectively.
For both options, the fill main would continue West untilLakeview Cemetery/Road instead of supplying the East
of Airport Option 1 location. The fill main would tHeh head Westialong Lakeview Cemetery/Road, South along
Old Airport Road, and west again within Parcel No. 440, the Central'PH7 location./Options E and F have the
same advantages and disadvantages as 48™ Street Option A and B'respectively, except they both require an
additional approximately 1,350 linear meters of fill main.

3.2.2 53" Street Fill Main Option

The 53 Street fill main alternative would service the Central PH7 location option (see Figure 3-4). Similar to the
48" Street location option, the fill main would tie into the 500 mm diametér distribution main leaving the WTP.
The fill main would then head south and west along Tin Can Way, through'aright-of-way south of School Draw
Avenue, and northwest on 52nd Street until 53 Avenue. The fill main would then continue northwest along 53
Street past 49" Avenue and underneath Frame Lake to Old Airport Road. Finally, the main would head north
along Old Airport Road and west within Parcel No. 4 to the Central PH7 location. Figure 3-7 below shows the
proposed alignment from the WTP to Frame Lake.
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= The majority of the fill main is located within exgb roa@éréghts-of-ways. This is expected to
t%as

diameter w i ed at the 53 Street and 49"
i i ction 4 below. The 53
fill main alignment

Advantages

significantly decrease the amount of bedrock blas mpared to the 48" Street Option E
alignment alternative. /1,) /<<<\

= Similar length of fill main required to service the Central IQ; location option as compared to the 48"
Street Option E alignment alternative. Qp

= Three blocks of 53" Street, from 53 Avenue to 50" Avenue, h% no existing water, sanitary, or
storm mains.

Disadvantages

= Crossing underneath Frame Lake poses several challenges that are summarized in the 48" Street
Option B alternative.

= There are existing water mains along Tin Can Way, 53" Street between 50" Avenue and 49t
Avenue, and along Old Airport Road north to Byrne Road, that will have to be considered in the fill
main alignment and design.
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3.2.3 Tincan Hill / Kam Lake Road Fill Main Option

The Tincan Hill / Kam Lake Road fill main route services the Deh Cho Blvd PH7 location option (see Figure 3-5).
The fill main would tie-into the 500 mm diameter fill main leaving the WTP and then head south along Tin Can
Way and Tin Can Hill Trail towards Con Road. The main then would go south on Con Road for approximately
250 m before heading west to Taylor Road. Finally, the fill main would continue south within Kam Lake Road
and west within Deh Cho Blvd to the Deh Cho Blvd PH7 location. Figure 3-8 shows the Tincan Hill/Kam Lake
Road fill main route alternative from the WTP to PH4. Figure 3-9 shows the fill main route from PH4 to the Deh
Cho Blvd PH7 location option.

Color Coding Legend
Pipe: Diameter (mm)

<= 250.0
>=  300.0

f be- & B\ b ¥4 e '
Figure 3-8: Tin Can Hill / Kam Lake Rd FriMain Gpgion: WTP to PH4
&
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The Tincan Hill/Kam Lake Road fill main 14;5 sevé_{%l)éo i es as compared to the other
two general fill main alignment options. Qp
7%

Advantages O/'l/

= The majority of the fill main is located wi%
decrease the amount of bedrock blasting re

his is expected to

= There are no existing water, sanitary, or storm Ioé‘/@d along Tin Can Hill Trail, Con Road,

Taylor Road, Kam Lake Road, and Deh Cho Blvd. &4/ /<><
= The initial approximately 3,200 linear meters of PH7 fill) in can be used as an additional PH4 fill
main that provides redundancy for the existing PH4 fill ma@@lote that this initial fill main will be a

larger diameter to provide the required PH4 fill main flow in a@ﬁon to the PH7 fill main flow.
Disadvantages

= The total length of fill main required is approximately 7,700 linear meters which is more than double
the required for the shortest alternative (48" St-B)
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Initially tying in the PH7 fill main to the existing Zone 1 distribution system could be an option for decreasing the
amount of piping required for the first phase of the Zone 7 project. The CoYK Zone 1 hydraulic model currently
being updated as part of the Water Master Plan project was used to assess the ability of the existing Zone 1
system to supply adequate flow and pressures to PH7. The available fill main flow and pressures, as well the

existing Zone 1 distribution pressures, were analyzed under the following scenarios:

= Zone 1 Average Day Demand (ADD) plus PH3, PH4, and PH7 filling
= Zone 1 Maximum Day Demand (MDD) plus PH3, PH4, and PH7 filling

= Zone 1 Peak Hour Demand (PHD) plus PH3, PH4, and PH7 filling

Sections 4.1 and 4.2 below sumiarize the results of the 48™ Street Fill Main and 53" Street Fill Main tie-in
analysis. Note that the analysisincluding a PH7 fill rate were conducted with the addition of one distribution

pump at the WTP sized the same as the existing distribution pumps.

4.1 48"M/gtreétFill Main Optiof

The 48" Street FilllMain could initially be tied int0 the ‘€xisting 300 mm main located at the 48™ Street and 49t
Avenue intersection; with futare phasing to the WIIR as PH7 demands increase. Table 4-1 below summarizes

the Zone 1 hydraulic resdlts for the; ADD, MDD, and PHD scenarioss

Table 4-1xInitial 48" Street Tie-In Hyddaulic Results

PH7 Eill PH7 Fill Maini -~ PH3, PH4 Total WTP Tie-In Node Zone 1 Pressure PI;\|/|3 '_P|I—|‘Il =
Scenario ' Pressure Range = Fill Rate ele2 Pressure (kPa) EEN N (GEY) ain iniet
Rate (L/s) . 1 Output (L/s) : ; Pressure (kPa)
(Pa)(ps) - (US) (ps) (psi) )
Zp‘ilr:f; tloAPDHD?' 0 273-469 (39-68) | 18,63 133 485 (10) " 373-787 (54-114) | 366 (53)
Z\‘;\;‘ifhlpﬁ%?' 60 | 205-426 (29-61) | 18,63 103 446 (64) A 3871772 (48-112) | 330 (47)
Zone 1 MDD 0 | 244-440 (35-63) | 18,63 154 456 (66)  1343-750 (49-109) | 336 (48)
Zone Loy 45 |222-428 (32-62) | 18,63 207 446°64)  [335-766 (48-111) | 328 (47)
Izp?igf t%) ';ﬂ?; 0 248-443 (35-64) | 5,40 204 460,(66) 351-770 (50-112) 361 (52)
2o e 25  |230-429 (33-62) | 5,40 229 446 (64)  [341-770 (49-111) | 349 (50)

Notes (1) ADD Fill Rates as Observed during July 2025 Hydrant Testing, PHD fill rates as per SCADA minimum fill rates (2) Four WTP

distribution pumps ON (3) With one additional WTP distribution pump (five total)

The initial 48™ Street tie-in hydraulic results showed that the PH7 fill main could be connected the existing Zone
1 distribution system up to a maximum fill rate of 60 L/s during ADD without significantly impacting the existing
distribution pressures. Note that one additional distribution pump would be required to be installed at the WTP to
service the additional fill main flows. The PH7 fill rate will be designed to fill at the Zone 7 MDD during the Zone
1 ADD scenario. Therefore, based on the estimated Zone 7 water demands established in TM No. 1, the City
can service up to an anticipated 188 ha of commercial development. If the proposed residential parcel No. 5 is
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developed in the initial phase, an additional 125 ha of commercial development could be developed in the first
phase with the 48™ Street tie-in phasing option.

4.2 53" Street Fill Main Option

The 53 Street Fill Main would initially be tied into the existing 300 mm main located at the 53" Street and 49t
Avenue intersection. Table 4-2 below summarizes the Zone 1 hydraulic results for the ADD, MDD, and PHD
scenarios.

Table 4-2: Initial 53rd Street Tie-In Hydraulic Results

. . = . PH3 -PH4 Fill
: PH7 Eill PH7 Fill Main H3 PH4 Total WTP Tie-In Node Zone 1 Pressure Main Inlet
Scenario Pressure Rang Fill Rate Pressure (kPa) Range (kPa)
Pressure (kPa)

Rate (L/s) (kPa)(psi) (Lis)t Output (L/s) (psi) (psi) (psi)

Zone 1 ADD-

one LADD 0 | 314-480 (45-69) 133 451(65)  373-787 (54-114) | 366 (53)
4
Z\‘;\;‘ifhlpﬁgg b[gs )@57 440 (37-63) 341(49)  |333-776 (48-112) | 327 (47)

Prior to PH7 421 (61) 343-759 (49-109) 336 (48)

Zone 1 MDD-
With PH72 25 242549 (5855@
2
Zone 1 PHD- %
Prior to PH72 0 292'4581’0&? (%ﬁ/%(\

Zone 1 MDD- 0’% 284- 45}]/(@65)

420 (61) 341-772 (49-112) 334 (48)

351-770 (50-112) 361 (52)

Zone 1 PHD-

"& Vv ()\
il 15 280-449 (40-65) (] 5. 4%74) /\9/<\<\ 219 347-755 (50-109) 352 (51)

Notes (1) ADD Fill Rates as Observed during July 2025 Hydréwg fill rates (2) Four WTP

PHD fill rates
distribution pumps ON (3) With one additional WTP d\swutlon ﬂ total)

The initial 53" Street tie-in hydraulic results sho that’%e S’WIH main c

1 distribution system up to a maximum fill rate of 4 durl D without signifi pacting the existing
distribution pressures. Note that one additional dlstrlblf@ %be requiredto be installed at the WTP to
service the additional fill main flows. The PH7 fill rate will esigned to fill at the Zone 7 MDD during the Zone

1 ADD scenario. Therefore, based on the estimated Zone 7
can service up to an anticipated 141 ha of commercial develop
developed in the initial phase, an additional 78 ha of commercial d
phase with the 53rd Street tie-in phasing option.

r de ds established in TM No. 1, the City
t. If th%proposed residential parcel No. 5 is
Iop ent could be developed in the first

o
5. Pumphouse No. 7 Fill Main Routing Opﬁ@n Comparison

The eight PH7 fill main route alternatives range in a total required fill main length of 3,300 m (48" St-B) to 7,650
m (Tin Can Hill / Kam Lake Road) as shown in Table 5-1 below.
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Table 5-1: PH7 Fill Main Piping Length Comparison

ADDbroximate Approximate Approximate
PP : Length: Approximate Length: .
. Length: . ' . Approximate
Approximate Total . Roads/Right of Length: without .
: ) ; Roads/Right of . . : o Length: under
Route Option Fill Main Length : Ways without Highway/main existing .
; Ways with . waterbodies
()] existin existing thoroughfare development (m)
watermaing m) watermains (m) (greenfield)
(m) (m)
48th St-A 4,000 850 950 900 1,300 N/A
48t St-B 3,300 850 1,250 N/A 550 650
48th St-C 5,100 3,200 100 N/A
48" St-D 7,000 3,650 700 N/A
48th St-E 5,400 900 2,600 N/A
48" St-F 4,700 N/A 1,850 650
531 St [b }(,900 N/A 700 600
L
Tin Can Hill/Kam lb 7650 | 4,450 1,950 N/A
Lake Road QA O/} O/
Based on total fill mai 5@% th 48t St i Option B require the least amount of piping. This
corresponds to the East por ation being th location in terms of total fill main length
However, the total fill main letgth doe$ onsider the r constructing the fill main underneath
Frame Lake, anticipated additi bed ting for the fill mai d outside of existing right-of-ways
and reconstruction of existing roa S. Yﬂﬁ%e re i each of the fill route
alternatives was completed to more acCurate ngr‘@/are each routi 2022 CoYK submarine
pipeline project was used as a cost bas the 'n@gd fill main costs adjusted for inflation.

The total estimated fill main cost for each opﬂ&n is Qfﬂrﬁ%zed in Tab

Table 5-2: PH7 Fill Mai @}asé??\@/p%

Route Option

48" St-A
48t St-B (’/L, $23/800,000
48" St-C 'o/pgz,sﬁ@/(qo
48t St-D $'35‘6)o,000
48" St-E $37 zﬁﬁp)fQo
48t St-F $36,400,000
531 St $30,800,000
Tin Can Hill/Kam Lake Road $ 43,000,000

Notes:(1) AECOM prepared the cost estimates by applying the Association for the Advancement of Cost Engineering (AACE) International
Recommended Practice No. 18R-97 “Cost Estimate Classification System — As Applied in Engineering, Procurement and Construction for
Process Industries” Cost Estimate Classification Matrix. The estimates were based on a Class 4 (Class D) estimate Class as described
below in Table 5-4.

(2) Cost estimates include 2.5 m width of pavement street restoration where the fill main would be installed within existing roadways

(3) Assumed no bedrock blasting is required within existing roadways and 2.5 m depth of bedrock blasting required within the greenfield
(no existing development) areas
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5.1 Pumphouse No. 7 Opinion of Cost

A Class 4 (Class D) opinion of cost for PH7, including civil site works, building structure, reservoir, and
foundation requirements, and process, mechanical and electrical requirements is shown in Table 5.3 below. The
cost was estimated based on recent pump and lift station project tender results, including the CoYK Lift Station
No. 1 project currently under construction. A 30% contingency was added to the opinion of cost, as there are
multiple site and design variables that will impact the PH7 cost including:

= Site Location

= Site Conditions

= Reservoir style and structutal design

= Pumphouse footprmt impacted by factors including if water tempering and/or chlorine
dosing will be requi general building layout

lass D Opinion of Cost

lblb )‘ Total Estimated Cost
lb@ Om Civil $ 6,000,000
/O Lﬁ (/ﬁ/,ructural $6,000,000

‘?,1, K@wcﬁ@&ural 000,000

“Progess)
Buildi’@eohi?n{c}ll’i HYAC
Eletirical & 10 QO/O
General Requw%nts ('@7%/@1

Construction Sub-Total <), ¢

onstruction Su B al /
Soft Costs (Permits, Bof-aeg,
Mob/Demob. etc.) "/
Subtotal ‘7< 000,000

Contingency (30%) OO, A$)}’§4\®,000

o 7
Total PH7 Opinion of Cost % $49@IQV\OOO
Notes:(1) AECOM prepared the cost estimates by applying the Association V%fg‘ cement of Cost Engineering (AACE) International
- lied

Recommended Practice No. 18R-97 “Cost Estimate Classification System ngineering, Procurement and Construction for
Process Industries” Cost Estimate Classification Matrix. The estimates were ba: a Class 4 (Class D) estimate Class as described
below in Table 5-4.

oo&
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Table 5-4: AACE Cost Estimate Classification Guidelines

Primary Characteristic

Maturity Level of
Project Definition

Estimate

End Usage
Class

Typical Purpose of
Estimate

Deliverables
Expressed as % of
Complete Definition

Secondary Characteristics

Methodology
Typical Estimating
Method

Memorandum
November 25, 2025

Expected Accuracy
Range
Typical Variation in
Low and High
Ranges?

, SF or m2 factoring, 50t 200
Class 5 0% to 2% Eggggotn :(lzgeesir?f parametric models, h?V\;‘ fg£ /; (:o i%g)%
P 9 judgment, or analogy gn-
Schematic design or Parametric models Low: -10% to -20%
0, 0, 2
Clzzs o D concept study assembly driven models | High: +20% to +30%
Design development, Semi-detailed unit costs . B tm 1RO
Class 3 10% to 40% budget authorization, with assembly level line L(.)W'_ 5% to -15%
A . High: +10% to +20%
feasibility items
Contrahor bid/tender, Detailed unit cost with Low: -5% to -10%
0, 0, 2
Claes 2 S 12, semi-detailed forced detailed take-off High: +5% to +15%
Check estimate or pre- Detailed unit cost with Low: -3% to -5%
0, 0,
Class 1 65% to 100% bid/tendef, change order | detailed take-off High: +3% to +10%
Notes: (1) Théestate of construction complexity and-availability. of applicable reference cost data affect the range markedly.

The +/- value represents typical percentage vafiation of agfual cost from the cost estimate after application of contingency

(typically at-er50% levetof confidence) for given Scope,

Adapted from AACEiriternational Recommended Rractice No. 56R-08 “Cost Estimate Classification System —
As Applied For the Buildifig andGeneral Construction Indusiries” (2012).

Any estimates or opinions regarding prebable construction costs proyided by AECOM represent AECOM's
professional judgement in light éfits experience and the knowledgé and information available to it at the time of
preparation. Since AECOM has no centrol aver market or econgmic cefiditions, prices for construction labour,
equipment or materials or bidding pro¢edures,;”AECOM, its directors; officers and‘@mployees are not able to, nor
do they, make any representations, warranties of lguarantees whatseever, whether express or implied, with
respect to such estimates or opinions, or theirvariance fram actual construction costs, and accept no
responsibility for any loss or damage arising thérefrom©r-in“any way related'thereto./Persons relying on such
estimates or opinions do so at their own risk.

Except as required by law, any report containing such ‘estimates or opinions is for the private and sole use of
Client and is to be treated as confidential by Client, its direetars, officers;’and employees and is not to be made
available to others without the prior written consent of AECOM.

5.2 PH7 Siting and Fill Main Ranking

AECOM ranked the PH7 location option and fill main alignments based éri:the opinion of cost and added value
provided by each option. First, the PH7 location option rankings are shown'in:Table 5-5 below.

Table 5-5: PH7 Location Ranking

Location Option Ranking

Deh Cho Blvd 1
East of Airport 2 2
East of Airport 1 3

Central 4
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The Deh Cho Blvd option is the top ranked option due to it being closest to the first phase of Zone 7
development (Parcels no. 2 and no. 6). This location also provides the most added value with the option of
twinning a portion of the fill main to provide redundancy to the PH4 fill main, servicing the Deh Cho industrial
area and also providing opportunity for servicing on Taylor Road.

It is important to note that Parcel No. 5 is not feasible to be serviced from the Deh Cho Blvd pump station
location due to the hydraulic disadvantages of the location including the anticipated reservoir elevation and
distribution main length requirements. Pumping upgrades to the Niven Lake pumping station (located in
Pressure Zone 1) will be required to service Parcel No. 5.

Next, the PH7 fill main routing options were ranked based on opinion of cost and value added as shown in Table
5-6 below.

Table 5-6: PH7 Fill Main Route Ranking

Fiii Main Route Ranking

Tincan'Hill AKam Lake 1
Road

48st C

48t StA

48" St D

48 St B

48 SYE& F

~N | O W DN

53H St

The Tincan Hill / Kam Lake Road fill mairroute was selected as it isteguired ta@ service the De Cho Blvd
location option and it can be used as an additienal PH4 fill'main that provides/redundancy for the existing PH4
fill main.

This added redundancy is important to the City for thesfollowing reasons:

= Zone 4 services several critical facilities and uSers in'the City, including the Stanton Hospital.

= The existing PH4 fill main services large users, in¢ludingthe aquatic centre, curling rink, and two
high schools.

6. Water Treatment Plant Capacity RevieWw

The existing WTP capacity, including raw water pumping, treatment capacity, reservoir volume, and distribution
pumping, has been reviewed to determine, at a high level, the anticipated upgrades required to service PH7.
The required WTP upgrades, including distribution pumping requirements, will be further reviewed during the
PH7 preliminary design.

6.1 Raw Water Pumping and Treatment Capacity

The WTP raw water pumping and treatment capacity was initially reviewed as part of the ongoing Submarine
Waterline Replacement project (last reviewed in 2023). The WTP capacity analysis will be updated as part of
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the Water Master Plan project. Table 6-1 summarizes the current WTP raw water and treatment capacity
compared to the 2025 distribution system demand and total demand with Zone 7.

Note that the future distribution system demand projections outside of Zone 7 will be determined during the
Water Master Plan. Only the additional demands expected from Zone 7 will be included in the WTP capacity
review for the purposes of this TM. The projected future Zone 7 demands from the available land use types and
areas provided by the City were established in the Zone 4 TM submitted by AECOM in August 2025. The total
Zone 7 MDD was estimated to be 137.7 L/s at full build of the approximately 489 hectares planned to be
developed.

The primary water source for the WTP is currently the Yellowknife River. The raw water system includes intake
pipes from the Yellowknife River to Pumphouse No. 2 (PH2), pumping from PH2 to Pumphouse No. 1 (PH1) via
a submarine pipeline across Yellowknife'Bay, and pumping via booster pumps from PH1 to the WTP. The
current raw water pumping capacity at,PH2 and PH1 is 214 L/s and 330 L/s respectively. The Submarine
Pipeline project recommended faw waterpunips sized at 284 L/s at PH2 with an option to install a third pump to
increase the raw water pumping capacity t6 568 L/s. The WTP currently has three membrane treatment racks
designed to’produce 231 L/s of treateddvater with all three racks in service. There is space for a future fourth
membrane rack at the WTP and 10 unused/membran€ moedule spaces out of the total 110 available spaces in
each rack. Addifig-the fourth membrane rank and dsing the unused module spaces will increase the treated
capacity to 325 L/swith all four racks in services

The raw water pumping‘and treatmenticapacity at the WTP Is required to supply the raw water MDD of the
entire CoYK distribution system includingthe Zone 1, Zone 3gZone 4, and the proposed Zone 7 systems. The
2023 Submarine Pipeline Preliinary Design-Report used a 2021 raww water MDD of 146.9 L/s and projected the
20-year (2041) raw water MDD ta‘be 216.5/L/si’AECOM was proyided thé August 2024 to August 2025 WTP
treated water consumption records ‘af'the time-ofthis report. The treatéd MDD from the most recent water
consumption records was 141.2 L/s. Theg)2025’raw MDD was estimated tobe 162.4 L/s by adding 15% to the
treated water demand to account for the typical backwash.and WTP waste voldmes observed in previous WTP
raw water consumption records.

Table 6-1: Water Treatment Plant Raw Water and Treatment/Lapacities

Pumphouse No.  Pumphouse No. 1 Treatment System Current Day (2025) MDD  Current Day +

2 Raw Water Raw Water Booster (membrane racks) (L/s) Zone 7 Full
Pumps Capacity Pumps Capacity Capacity (L/s) Build MDD (L/s)
(L/s) (L/s)
Existing 214 330 231
162.4 | 300.1
Future 5681 5041t 325

Notes (1) As per 2023 Submarine Pipeline Project PDR raw water pumping upgrades-wéesommendations

Based on the current day (2025) MDD and estimated Zone 7 demands, both'the PH2 raw water pumps and
treatment system will have to be upgraded prior to full build of Zone 7. The following WTP upgrades phasing is
recommended based on the initial WTP raw water and treatment capacity assessment. Note that this does not
include any future demands in the remainder of the distribution system.

= Upgrade the PH2 raw water pumps to have a firm capacity of 284 L/s as per the 2023 Submarine
Project PDR.

= When the Zone 7 demand reaches 68 L/s or approximately 213 hectares of commercial
development: Install fourth membrane rack and fill remaining 10 membrane module space.
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6.2 Water Treatment Plant Storage Capacity

The WTP storage capacity was reviewed to determine the currently available storage and the expected storage
available with the addition of Zone 7. The WTP reservoirs currently have a total treated water capacity of 9,000
m3. The available potable water storage at the WTP, both with the current day demands and the addition of
PH7, is summarized in Table 6-2 below.

As established in the August 2024 PH4 TM, the reservoirs are required to provide fire storage, operating
storage, and emergency storage for the distribution system. The required fire storage is equal to the volume of
water used during a 3-hour period at a 265 L/s rate specified for a commercial fire in the Yellowknife Design
Standards. This equates to a fire storage requirement of 2,862 m3. In addition, the reservoirs are required to
provide operating storage equal to 25% ef the MDD and emergency storage equal to 15% of the ADD as per
Part 2 of the Alberta Guidelines fordViunicipal Waterworks (Government of Alberta, 2012).

The WTP supplies potable waterto PH3,"PH4; and the future PH7, thus the volume of water required to fill the
remote reservoirs also should be consideréd in the WTP storage requirement. The WTP outflow — return
consumption records were used to detefminge the/Current day operating and emergency storage requirements as
the PH3 and PH4 fill'volumes are included in the overall WTP demand. For the purposes of the WTP storage
assessment, théfestimated Zone 7 MDD was added to the WTP ADD while the estimated Zone 7 ADD was
added to the to the’ TP MBD. The Zone 7 depiands were added to be conservative and to be in line with a
typical reservoir fill opetating philosgphies recommended by AECOM.

Table-6:2: Citypof'Yellowknife WTP Reservoir Storage Assessment

Available

Storage -

Required
Storage (m3)

Total Storage
Requirement
(m®)

Fire Storage Operating Storage Emergency Storage

SEETEE Requirement (m%) ' Requirement (m3)  Requirement (m3)

2025 (Current
Day)-Zone 1 plus

PH3 and PH4 2,862 3,080 1,477 7289 1,611
reservoir fill
2025 (Current
Day)-Zone 1 plus 2,862 4,800 3,262 10,924 -1,924 (deficient)

PH3, PH4, future
PH7 reservoir fill

The WTP currently has sufficient storage capacity based on the cofmmerciakfire storage requirement and overall
demands from the WTP. However, when adding the estimated Zone % teservoir fill volume requirements, the
WTP does not have sufficient storage capacity. The existing WTP storagelis estimated to have sufficient storage
capacity for an additional approximately 188 hectares of commercial develdpment within Zone 7 or the Parcel 5
residential development plus 114 hectares of commercial development within Zone 7.

The WTP storage upgrade options and phasing will be developed during the PH7 preliminary design.

6.3 Water Treatment Plant Distribution Pumping Capacity

The WTP distribution pumping currently consists of one jockey pump with a capacity of 40 L/s@ 60.0 m TDH
and three distribution pumps with a capacity of 75 L/s @ 60 m TDH. The current firm pumping capacity of the
WTP distribution pumps are 190 L/s.
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There are also two fire pumps, each with a capacity of 158 L/s @ 80.8 m TDH. The jockey and distribution
pumps are required to provide a sufficient flow rate for the Zone 1 water demands as well providing flow for
filling the PH3, PH4 and the future PH7 reservoirs. The pumping requirements for the following design scenarios
were used to assess the WTP distribution pumping requirement based on typical design requirements used by
AECOM for pumping station design:

= Zone 1 ADD and fill reservoirs at their respective MDD

= Zone 1 MDD and fill reservoirs at their respective ADD

= Zone 1 PHD and fill reservoirs at their respective minimum flows indicated in SCADA.

Table 6-3 summarizes the estimated WATP distribution pumping requirements based on the current day (2025)
demands and full build of Zone 7.

Table 6-3: @ity of Yellowknife WTP Distribution Pumping Assessment

Current WTP Required Flow

Firm Capacity-

Scenario Firm Capacity Requirement .
(Ls) (Lls) Required Flow (L/s)
Current Day
160.3 29.7
Zone 1'ADID, (2025)
reservoirs MDD
Current-Day plus -
Zorie 7 full build 298.0 -108.0 (deficient)
C”r;%”ztsDay 917 3 -22.3 (deficient)
Zone 1 MDD, {2025)
reservoirs ADD 190
Current)Day plus i -
Zone 7 full-build 2933 103.3 (deficient)
Current Day
Zone 1 PHD, (2025) 189.0 1.0
reservoirs minimum
flow Current Day plus 4 4 .
Zone 7 full build 214.0 24 (deficient)

Notes: (1) Assuming a minimum fill rate of 25 L/s to PH7

The existing distribution pumps do not have sufficient capacity to' meet the current day Zone 1 MDD plus filling
PH3 and PH4 at ADD. With the additional required PH?7 fill rate, the distribution pumps do not have sufficient
capacity to meet any of the three scenarios. It is recommended4liat either additional distribution pumps be
installed and connected to the WTP distribution header or dedicated’pumps<and header for the PH7 fill main be
installed to provide the required fill flow to PH7. The WTP distributionspumping upgrade layout and design will
be determined during preliminary design based on the selected PH7 sitirgdocation and fill main alignment.

7. Conclusion and Recommendations

AECOM reviewed four siting location options for Pumphouse No. 7 and eight alignment options for the fill main
from the WTP to PH7. The feasibility for each fill main option to supply sufficient flow to PH7 at full build of the
fill main was confirmed at a high level using the CoYK Zone 1 water distribution hydraulic model currently being
updated as part of the Water Master Plan project. The model also determined preliminary phasing options for
the 48" St and 53" St routes including initially connecting the fill main to the existing system until there is a large
enough Zone 7 demand to trigger the construction of the remaining fill main to the WTP.
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Based on the PH7 siting and fill main selection criteria described in section 2, including the surface elevation of
the PH7 location, total length and cost of the fill main, and phasing options for both the Zone 7 development
area and fill main, AECOM recommends that the City of Yellowknife select the Deh Cho Blvd PH7 location and
the Tincan Hill / Kam Lake Road fill main route option. These options are recommended for the following
reasons:

= The Pumphouse location is adjacent to parcel No. 2 and parcel No. 6 which is understood to be
included in the first phase of Zone 7 development.

= The Deh Cho industrial area can be serviced by this PH7 location as an added benefit.

= The Tincan Hill/lKam Lake Road fill main route can be used as an additional PH4 fill main to provide
redundancy for the existinghPH4 fill main

= The fill main route proyides opportunity for servicing along Taylor Road in conjunction with the fill
main implementation

= The fill main route avoids submarirne construction within Frame Lake. AECOM does not recommend
submarine construction of thé filkmain due the difficult and cost prohibitive maintenance
requirements that are introduced.

= Thejill main’youte avoids constructionavithin the downtown area of the City.

A Class 4 (Class D)%gst estimate for both the PHY fill main and PH7 site and building were included in this TM.
The PH7 fill main opiniGnof costs ranged from approximately $23 million to $43 million depending on the route

option. The PH7 site and kuilding opinian of cost is $50 million (with"a 30% contingency). Deh Cho Blvd and Tin
Can Hill/Kam Lake Road PHZ site and fill main route option has an opinion of cost of approximately $93 million.

AECOM is currently working on thefpre-design report in order to&ervice'the Pressure Zone 7 development and
the full capital cost of development forcRressure Zone, 7 (full build out) wauld neeghto include a Water Plant
Expansion and Raw Water Supply Upgrade (Submarife-Pipeline fromy,YK River). These upgrades will be
developed and presented in the Pre-Design\Report:
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Statement of Qualifications and Limitations

The attached Report (the “Report”) has been prepared by AECOM Canada ULC (“AECOM?”) for the benefit of the Client
(“Client”) in accordance with the agreement between AECOM and Client, including the scope of work detailed therein (the
“Agreement”).

The information, data, recommendations and conclusions contained in the Report (collectively, the “Information”):
® s subject to the scope, schedule, and other constraints and limitations in the Agreement and the qualifications
contained in the Report (the “Limitations”);

= represents AECOM'’s professional judgement in light of the Limitations and industry standards for the
preparation of similar reports;

= may be based on information provided to AECOM which has not been independently verified,;

®= has not been updated since thedlate of.issuance of the Report and its accuracy is limited to the time period and
circumstances in which it was collected, processed, made or issued;

" must be read as a whole and sections theréof.should not be read out of such context;
= was prepared for the specific purposesdescribed in the Report and the Agreement; and

= in the,case of subsurface, environméntal ohgeotechnical conditions, may be based on limited testing and on the
assumption that'such conditions are uniform and net variable either geographically or over time.

AECOM shall be entitled to rely upon the accuracy and completeness, of information that was provided to it and has no
obligation to update such information” AECOM accépts no responsibility for any events or circumstances that may have
occurred since the date ‘@nywhich’the Report was prepated and, in the case of subsurface, environmental or geotechnical
conditions, is not responsible’for any-variability in such conditions, geographieally or over time.

AECOM agrees that the Report representsits professional judgement as destribed above and that the Information has been
prepared for the specific purpose afdase described'in the Report and the' Agreement, but AECOM makes no other
representations, or any guarantees or {yarranties’whatsoever, whether@xpresstor implied, with respect to the Report, the
Information or any part thereof.

Without in any way limiting the generality of the’foregoing,-any estimates or opinions regarding_probable construction costs
or construction schedule provided by AECOM represent AECOM's professional judgementdn light of its experience and the
knowledge and information available to it at the time"of preparation..Since AECOM Rasho coptrol ovepmarket or economic
conditions, prices for construction labour, equipment or-materials)or bidding procedures, AECOMifS directors, officers and
employees are not able to, nor do they, make any representations, warranties or guarantee€s whatsoever, whether express or
implied, with respect to such estimates or opinions, or their variance from actbal construction costs or schedules, and accept
no responsibility for any loss or damage arising therefrom or in any.way relatedthereto. Persons relying on such estimates
or opinions do so at their own risk.

Except (1) as agreed to in writing by AECOM and Client; (2) as required by-law; or(3) to the extent used by governmental
reviewing agencies for the purpose of obtaining permits or approvals, the Report and the Information may be used and relied
upon only by Client.

AECOM accepts no responsibility, and denies any liability whatsoever, to parties otlier. than Client who may obtain access to
the Report or the Information for any injury, loss or damage suffered by such parties arising from their use of, reliance upon,
or decisions or actions based on the Report or any of the Information (“improper use of the Report”), except to the extent
those parties have obtained the prior written consent of AECOM to use and rely upon the Report and the Information. Any
injury, loss or damages arising from improper use of the Report shall be borne by the party making such use.

This Statement of Qualifications and Limitations is attached to and forms part of the Report and any use of the Report is
subject to the terms hereof.

AECOM: 2015-04-13

© 2009-2015 AECOM Canada ULC / All Rights Reserved.
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