
Final Report for:

WILLOW CREEK REGION
SHARED WATER
DISTRIBUTION STUDY

Proud of Our Past… Building the Future

www.mpe.ca

Prepared By:

Blake Smith, C.E.T.
Project Technologist

MPE Engineering Ltd.
Suite 300, 714 5th Ave. S
Lethbridge, AB
P: (403) 317-3618
Email: bsmith@mpe.ca

Date:  March 6, 2020
Project #:  2630-005-00



Suite 300, 714 – 5 Avenue South
Lethbridge, AB  T1J 0V1
Phone: 403-329-3442
1-866-329-3442
Fax: 403-329-9354

I

Town of Nanton March 6, 2020
1907 21 Avenue File: N:\2630\005-00\R01-1.0
Box 609
Nanton, AB  T0L 1R0

Attention: Mr. Neil Smith
Chief Administrative Officer

Dear Mr. Smith:

Re: Willow Creek Region
Shared Water Distribution Study

We are pleased to submit the above noted study. We thank you for the opportunity to be of service and
to have prepared this report on your behalf. We look forward to assisting you in implementing your plans
for the future. If you have any inquiries regarding our report or if clarification is required, please contact
the undersigned.

Yours truly, Reviewed by:

MPE ENGINEERING LTD.

Blake Smith, C.E.T.
Project Technologist

     Andrew Kleisenger, P.E.ng.
/bs  Project Engineer
Enclosure

cc:  Marian Carlson, CAO, Town of Claresholm
Sue Keenan, CAO, Town of Fort Macleod
Candace Greig, CAO, Town of Stavely
Derrick Krizsan, CAO, MD of Willow Creek



Willow Creek Region Shared Water Distribution Study

II

CORPORATE AUTHORIZATION

This report has been prepared by MPE Engineering Ltd. under authorization of the Town of Nanton.  The
material in this report represents the best judgment of MPE Engineering Ltd. given the available
information.  Any use that a third party makes of this report, or reliance on or decisions made based upon
it is the responsibility of the third party.  MPE Engineering Ltd. accepts no responsibility for damages, if
any, suffered by a third party as a result of decisions made or actions taken based upon this report.

Should any questions arise regarding content of this report, please contact the undersigned.

MPE ENGINEERING LTD.

Andrew Kleisinger, P.Eng.
Project Engineer



Willow Creek Region Shared Water Distribution Study

III

EXECUTIVE SUMMARY

The Town of Nanton, on behalf of their regional partners – the Town of Claresholm, Town of Fort Macleod,
Town of Stavely and the MD of Willow Creek – retained MPE Engineering Ltd. to complete the Willow
Creek Region – Shared Water Distribution Study. The primary purpose of the study is to evaluate the
existing water supply and treatment related infrastructure within the Willow Creek Region and propose
alternatives to overcome limitations in the infrastructure. A secondary purpose of the study is to review
the wastewater discharge locations and the impacts on the region’s watershed. Based on the evaluation
it was determined that the principle issue in the region is the lack of a year-round reliable water source
for the Town of Nanton. The positive news that has come out of the study is that the remaining
municipalities’ water and wastewater infrastructure are in relatively good condition. The Town of Stavely
will require some minor upgrades to their water and wastewater systems.

Five alternatives were proposed to resolve the Town of Nanton water supply issue. Further details
surrounding other upgrades are found in the body of the report. The proposed alternatives for Nanton
water supply are as follows:

Alternative 1: Pine Coulee Raw Water Supply

This alternative reviews the concept of changing the Town’s principle raw water source
to Pine Coulee Reservoir. A new raw water intake and pump station would be constructed
at Pine Coulee and a raw water pipeline would be constructed between Pine Coulee and
Nanton. Additional raw water storage is required to mitigate a water shortage risk
associated with new water licences from Pine Coulee. The water treatment plant would
be upgraded to include a powdered activated carbon (PAC) system to treat taste and
odour concerns.

Alternative 2: Raw Water Storage Upgrades

This alternative reviews the concept of maintaining the principle raw water source as
Mosquito Creek and increasing the amount of raw water storage. The pumps at Mosquito
Creek are adequate to fill the increased volume and would be maintained. The existing
Spring Line Extension project would be completed as currently scheduled. The water
treatment plant would be upgraded to include a PAC system to address taste and odour
concerns.

Alternative 3: Claresholm Regional Water Supply

This alternative reviews the concept of obtaining potable water from the Town of
Claresholm. A new pump station and potable water pipeline to Nanton would be
constructed with additional capacity to service Stavely and the MD of Willow Creek
(including the Hamlet of Parkland). Additional raw water storage at Claresholm may be
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required to mitigate a water shortage risk associated with new water licences from Pine
Coulee.

Alternative 4: High River Regional Water Supply

This alternative reviews the concept of obtaining potable water from the Town of High
River. An expansion to the booster pump station that services the Hamlet of Cayley and
potable water pipeline to Nanton would be constructed. The pump station and potable
water pipeline would be constructed in close proximity to the exiting potable water
infrastructure to the Hamlet of Cayley.

Alternative 5: Pine Coulee Regional Water Supply

This alternative reviews the concept of a new regional water treatment plant near Pine
Coulee Reservoir to service the Willow Creek Region including Claresholm, Granum,
Stavely, Nanton and rural MD of Willow Creek water users. A new water treatment plant,
pump station and potable water pipelines would be constructed. The existing raw water
pipeline to Claresholm would be repurposed to a potable water pipeline. A raw water
storage reservoir adjacent to the water treatment plant may be required to mitigate a
water shortage risk associated with new water licences from Pine Coulee.

Comparison of Alternatives

The alternatives described above were assessed in detail. Due to the water shortage risk associated with
new licences from Pine Coulee as well as higher relative costs, Alternatives 1, 3, and 5 are precluded from
further consideration.

A present worth analysis was performed to estimate the total life cycle costs for Alternatives 2 and 4.
Based on the present worth analysis, Alternative 2 provides the lower net present worth and lower
average cost of water of the two alternatives examined over the 25-year design period.

Recommendations

Based on the information and analysis performed for this study, the following actions are recommended
for the Town of Nanton:

· Continue with implementation of the Spring Line Extension project to supplement filling of the
raw water reservoir during periods of no flow in Mosquito Creek.

· Proceed with a study to compare Alternative 2 and Alternative 4 in greater detail, including
consultation with the Town of High River, MD of Foothills, Alberta Environment and Parks, and
Alberta Transportation.

· Engage in discussions further with the Town of High River, including the involvement of elected
officials.
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· Proceed with proposed upgrades to the WWTP.

Based on the information and analysis performed for this study, the following actions are recommended
for the Town of Stavely:

· Proceed with a hydrogeological assessment including testing to determine the most appropriate
upgrade for increasing raw water allocation.

· Proceed with a wastewater treatment system assessment including wastewater flow monitoring.
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1 INTRODUCTION
1.1 STUDY BACKGROUND

The Town of Nanton, on behalf of their regional partners – the Town of Claresholm, Town of Fort Macleod,
Town of Stavely and the MD of Willow Creek (MD) – retained MPE Engineering Ltd. to complete the Willow
Creek Region – Shared Water Distribution Study. The purpose of the study is to evaluate the existing water
supply and treatment related infrastructure within the Willow Creek Region and present conclusions and
recommendations for the long term sustainable supply of water to the region. Figure 1.1 presents an
overview of the region as well as an overview of existing systems that service the region’s municipalities.

1.2 SCOPE OF WORK

In general, the study scope of work includes the following:

· Assessment of the region’s water resources, including the effectiveness, capacity and
geographical challenges.

· Assessment of the region’s water system infrastructure, including its ability to effectively treat
and transmit water to residents.

· Review of wastewater discharge locations and the impacts on the region’s watershed.
· Identification of potential issues related to the region’s water supply.
· Development of recommended improvements to the region’s water supply systems, including a

review of regionalization options where technically and economically feasible.
· Review options for regional system governance models. Including cooperatives, commissions,

municipally controlled for profit corporations.
· Develop a summary report outlining all study findings including conclusions and

recommendations.

1.3 DATA COLLECTION AND ANALYSIS

The Towns of Nanton, Stavely, Claresholm and Fort Macleod are required by Alberta Environment and
Parks (AEP) to record Water Treatment Plant information on a daily, weekly and monthly basis. Historical
records were obtained from the individual municipalities. Population data was obtained from Statistics
Canada (statcan.gc.ca).
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2 DEVELOPMENT OF WATER SUPPLY REQUIREMENTS
2.1 POPULATION PROJECTIONS

Historical population figures were obtained from Statistics Canada census information. The most recent
census data available is from 2016. Based on typical projected growth rates for southern Alberta a
projected growth rate of 1.5% was chosen by the municipalities for Nanton, Stavely, Claresholm, Granum
and Fort Macleod. A projected growth rate of 1.0% was chosen for the MD. Table 2.1 provides historical
and projected populations for the 25-year design horizon.

Table 2.1 – Population Projections

Location

Growth Rate
Projection Historical Data Projected Population

%/yr 1996 2001 2006 2011 2016 2019 2024 2029 2034 2039 2044

Nanton 1.5% 1,665 1,841 2,055 2,132 2,130 2,227 2,399 2,585 2,785 3,000 3,232

Stavely 1.5% 453 442 435 505 541 566 609 657 707 762 821

Claresholm 1.5% 3,427 3,622 3,700 3,758 3,780 3,953 4,258 4,587 4,942 5,324 5,735

Granum 1.5% 337 392 415 447 406 425 457 493 531 572 616

Fort
Macleod

1.5% 3,034 2,990 3,072 3,117 2,967 3,103 3,342 3,601 3,879 4,179 4,502

MD of
Willow
Creek

1.0% 5,106 5,412 5,337 5,107 5,179 5,336 5,608 5,894 6,195 6,511 6,843

2.2 HISTORICAL WATER USAGE

Historical water usage data was provided by the municipalities spanning from 2012 to 2018, Table 2.2
presents a summary of the total yearly, average day and maximum day usage data for the range of reports
supplied by the municipalities.

2.3 WATER DEMAND PROJECTIONS

The historical water usage data and the projected populations for the municipalities were used to
calculate the future (2044) water demands.

Per capita consumption for future demands was assumed to remain at the current rates. The current and
projected water demands for each community are provided in Table 2.3. Similar to other regional studies,
a 20% allocation is recommended to be included in the projections for rural demands for any regional
options considered.
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Table 2.3 – Water Demand Projections

Location

Current
2019

Projected
2044

Population
Average Day

Peaking
Factor

Max Day Annual
Consumption

Population

Average
Day Peaking

Factor

Max Day Annual
Consumption

m3/day Lpcd m3/day Lpcd m3 m3/day m3/day m3

Town of Nanton 2,227 924 415 2.1 1,979 888 337,380 3,232 1,341 2.1 2,871 489,519

Town of Stavely 566 250 442 2.6 639 1,129 91,266 821 363 2.6 927 132,422

Town of Claresholm 3,953 1,801 456 2.6 4,761 1,205 657,356 5,735 2,613 2.6 6,908 953,787

Town of Granum 425 174 409 5.1 890 2,096 63,432 616 252 5.1 1,291 92,036

Town of Fort
Macleod

3,103 2,575 830 2.7 6,835 2,203 940,004 4,502 3,737 2.7 9,917 1,363,895

TOTAL 15,609 5,724 2,552 15,104 7,521 2,089,438 21,748 8,306 21,915 3,031,660

Table 2.2 – Historical Treated Water Demand

2013 2014 2015 2016 2017 2018 Historical Average

Total
Year

Usage

Avg
Day

Max
Day

Total
Year

Usage

Avg
Day

Max
Day

Total
Year

Usage

Avg
Day

Max
Day

Total
Year

Usage

Avg
Day

Max
Day

Total
Year

Usage

Avg
Day

Max
Day

Total
Year

Usage

Avg
Day

Max
Day

Total
Year

Usage

Avg
Day

Max
Day

m3 m3/day m3/day m3 m3/day m3/day m3 m3/day m3/day m3 m3/day m3/day m3 m3/day m3/day m3 m3/day m3/day m3 m3/day m3/day
Town of
Nanton

265,148 726 1,621 263,715 723 1,489 361,161 989 1,892 346,433 947 1,833 345,762 947 1,813 370,203 1,014 1,948 325,404 891 1,948

Town of
Stavely

85,836 235 403 83,823 230 385 85,519 234 603 81,730 223 513 895,54 245 611 95,040 260 482 86,917 238 611

Town of
Claresholm

x x 3,595 580,847 1,591 x 636,613 1,744 4548 623,537 1,704 3,858 683,421 1,872 4,271 x x x 631,105 1,728 4,548

Town of
Granum

x x 384 57,250 157 x 58,374 160 779 61,014 167 851 70,609 193 551 x x x 61,812 169 851

Town of
Fort

Macleod
853,325 2,338 4,707 Not

Available
Not

Available
Not

Available 930,232 2,549 6,214 875,296 2,392 5,588 916,683 2,511 6,636 926,386 2,538 6,478 900,384 2,465 5,925



Willow Creek Region Shared Water Distribution Study

5

3 SUMMARY OF REGIONAL WATER INFRASTRUCTURE
3.1 SITE INSPECTIONS

Site inspections of the existing water and wastewater infrastructure in Nanton and Stavely were
completed in the months of May and June 2019. Site Inspections were completed by Andrew Kleisinger
and Kim Schurtz of MPE Engineering Ltd. Tyler Ray of Ghostpine Environmental Services joined MPE for
the site inspection of the Stavely wastewater lagoon outfall.

Site inspections of the existing water and wastewater infrastructure in Claresholm and Fort Macleod were
not completed as part of this study. MPE has extensive experience with the existing infrastructure in these
communities as we have been involved with significant upgrades in recent years. Claresholm and Fort
Macleod both report their water and wastewater infrastructure to be in good working condition.

The results of the Nanton and Stavely existing water and wastewater infrastructure site inspections are
presented in the Section 6 – Identification of Issues. The results of the Stavely wastewater lagoon outfall
site inspection are presented in Section 4 – Environmental Assessment.

3.2 SUMMARY OF WATER INFRASTRUCTURE

An inventory of the key water infrastructure found in each of the municipalities was completed. A
summary of the infrastructure is presented in Table 3.1. An overview of the existing infrastructure in the
study region is presented in Figure 1.1. The infrastructure in each municipality is discussed in further detail
in the following sections.
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Table 3.1 – Facility Matrix

Location

Raw Water Disinfection Treated Water
Storage Distribution Pumping

CommentsRaw
Water
Source

Raw Water
Pumping Capacity

Cl
ar

ifi
er

Fi
ltr

at
io

n

De
si

gn
 T

re
at

m
en

t C
ap

ac
ity

(m
3 /

da
y)

Pr
im

ar
y 

Di
si

nf
ec

tio
n

Se
co

nd
ar

y 
Di

si
nf

ec
tio

n

Type Volume
(m3) Type Quantity / HP Capacity 1

Town of
Nanton

Surface 2 x 100H.P. - at
Mosquito Creek 46.7L/s (4,035m3/d) DAF

Rapid
Gravity Sand

Filtration
3,800 Chlorine Gas Chlorine Gas

One
Concrete
Reservoir

Below
Ground

4,655
End

Suction
Centrifugal

2 x 60 H.P.
1 x 20 H.P.

Total: 189 L/s (16,330m3/d)
Firm: 104 L/s (8,986 m3/d)

- PLC System not integrated
- Filter Backwash decant into Raw Water

Reservoir uncontrolled
- Raw water high NTU, taste and odour issues

Town of
Stavely

High Quality
Ground
Water

1 x 10 H.P.
1 x 15 H.P.

5.0L/s (436m3/d)
9.5L/s (818m3/d) N/A Slow Sand

Filtration 800 Sodium
Hypochlorite

Sodium
Hypochlorite

Two
Concrete

Reservoirs
Below

Ground

1,136 Centrifugal 1 x 5 H.P.
2 x 10 H.P.

Total: 40 L/s (3,456m3/d)
Firm: 30 L/s (2,592m3/d)

Town of
Claresholm

Surface Gravity flow from Pine
Coulee Reservoir

Low Reservoir Level
145L/s (12,528 m3/d)
High Reservoir Level

189L/s (16,330 m3/d)

DAF Membrane 8,840 Current
14,000 Ultimate Chlorine Gas Sodium

Hypochlorite

Three
Concrete

Reservoirs
5,469 Vertical

Turbine

WTP 1 x 30 H.P.
WTP 3 x 50 H.P.
WTP 1 x 60 H.P.

Hwy2  1 x 30 H.P.
Hwy2 3 x 60 H.P.

WTP Total : 232 L/s (20,045 m3/d)
WTP Firm : 181 L/s (15,638 m3/d)
Hwy2 Total: 213 L/s (18,403 m3/d)
Hwy2 Firm: 153 L/s (13,219 m3/d)

Town of
Fort Macleod

Surface

Caisson 2 x 25 H.P.
Caisson 1 x 50 H.P.

Infiltration 2 x 20 H.P.
Infiltration 3 x 30 H.P.

Caisson 90L/s
(7,776 m3/d)

Infiltration 150 L/s
(12,960 m3/d)

N/A Rapid Sand
Filtration 12,960 UV Sodium

Hypochlorite

Three
Concrete

Reservoirs
9,544

End
Suction

Centrifugal

1 x 25 H.P.
3 x 100 H.P.
1 x 125 H.P.

Total: 320 L/s (27,648 m3/d)
Firm: 219 L/S (18,922 m3/d)

(1) Assume 60 psi on the distribution pumping for calculating the distribution pumping capacity
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3.2.1 Town of Nanton

The Town of Nanton receives its raw water from two sources. The main source of raw water is Mosquito
Creek. Raw water is drawn through an infiltration gallery which is connected to a wet well and submersible
pumps. The pumps transfer the water through a 200mm pipeline to an approximately 204,000 m³ raw
water storage reservoir. The raw water storage reservoir was de-sludged in 2019.

The secondary source of raw water is a spring located approximately 12 km southwest of Town. The spring
water is transferred to the WTP through a 100mm pipeline. The spring pipeline is reduced to 50mm prior
to entering the WTP. The Town of Nanton has retained MPE to provide design, tendering and construction
engineering services to extend the spring waterline to connect to the raw water reservoir. This work was
recommended by AEP as a means of alleviating water quality issues caused by inconsistent blending. This
work is schedule to be completed in 2020.

The water treatment process includes DAF clarification, rapid gravity sand filtration and chlorine gas
disinfection to provide potable water to the Town of Nanton. A photo of the Nanton WTP is shown below
in Figure 3.1.

Figure 3.1 – Nanton Water Treatment Plant

3.2.2 Town of Stavely

The Town of Stavely receives its raw water from a well located approximately 2 km south of the Town.
Raw water is pumped from the well to the WTP.

The water treatment system utilizes slow sand filtration and sodium hypochlorite disinfection to provide
potable water to the Town of Stavely. A photo of the Stavely WTP is shown in Figure 3.2.
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Figure 3.2 – Stavely Water Treatment Plant

3.2.3 Town of Claresholm

The Town of Claresholm receives its raw water from Pine Coulee Reservoir. Raw water is transferred to a
227,000 m³ aerated raw water storage reservoir and the WTP though a 500mm gravity pipeline.

The water treatment system utilizes DAF clarification, membrane filtration and chlorine gas disinfection
to provide potable water to the Town of Claresholm. The Town of Claresholm also supplies potable water
to Granum via a potable water pipeline and other relatively small portions of the MD. The Claresholm
WTP is relatively new, with construction being completed in 2010. A photo of the Claresholm WTP is
shown in Figure 3.3.

Figure 3.3 – Claresholm Water Treatment Plant
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3.2.4 Town of Fort Macleod

The Town of Fort Macleod receives its raw water from the Oldman River from two sources. The original
source is an intake structure and pump station located approximately 1km north of the WTP on the west
bank of the Oldman River. The new source consists of a series of wells and pumps located approximately
1 km north of the WTP on the east bank of the Oldman River. The new source was added in 2019. The raw
water for both sources is pumped directly to the WTP.

The water treatment system utilizes flocculation, rapid sand filtration, Ultra-Violet disinfection and
Sodium Hypochlorite disinfection to provide potable water to the Town of Fort Macleod. A photo of the
Fort Macleod WTP is shown in Figure 3.4.

Figure 3.4 – Fort Macleod Water Treatment Plant

3.2.5 MD of Willow Creek

The MD of Willow Creek has very limited water infrastructure. The MD has a water treatment system for
the Hamlet of Moon River Estates. The MD contracts water operations and maintenance services for this
system from Lethbridge County. The MD purchases potable water and contracts operations and
maintenance from the Town of Claresholm to distribute to the Claresholm Airport area and the West
Water Co-op.

The Town of Granum recently voted to dissolve the Town of Granum and become part of the MD. The MD
is in discussions with the Province for amalgamating the Town of Granum into the MD. The MD will
ultimately assume responsibility for the Granum water system. The Granum water system receives
potable water from the Town of Claresholm.
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3.3 SUMMARY OF DIVERSION LICENCES

Each of the municipalities in the study region has their own raw water diversion licences. The majority of
the municipalities have sufficient licence for the projected 2044 annual consumption with the exception
of Stavely. Stavely will require additional raw water allocation by 2027 at the projected growth rate. A
summary of the raw water diversion licences is found in Table 3.2.

It should be noted that the Town of Claresholm projected max day for 2044 is only 4 m³/day less than the
allowable maximum day diversion rate. The Town has raw water storage to offset maximum day demands
as required.
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Table 3.2 – Raw Water Diversion Licence Summary

 Location Licence number Raw Water    Source Priority
Number Expiry Date Point of Diversion /

Re-diversion

Annual
Licence

Allocation

Max Day
Diversion Rate

Projected Annual
Consumption

(2044) (1)

Projected
Max Day

Annual
Surplus

Max Day
Surplus

m3 m3/day m3 m3/day m3 m3/day

Town of Nanton

00031062-00-00 Mosquito Creek 1982-08-17-03 N/A SW 22-16-28-W4M 616,740 8,510
562,947 2,871 143,916 6,503

00045700-00-01 Tributary to Springhill Creek - 10km SW of
Nanton on Hwy 533 1954-08-16-001 N/A W1/2  3-016-29-W4M 90,123 864

00033114-00-00 Well - 10km SW of Nanton on Hwy 533 1978-12-07-02 N/A 10-2-16-29-W4M 186,390 281 N/A N/A 186,390 281

Town of Stavely
00036030-00-00 Well 1974-07-03-01 N/A SE-5-014-27-W4M 92,510 851

152,286 927 (32,516) 745
00223047-00-00 Well 2005-06-27-01 N/A SW-04-014-37-W4M 27,260 821

Town of Claresholm

00031805-00-00 Coulee Tributary to Willow Creek (Golf
Course) 1979-08-23-03 N/A NW 23-12-27-W4M 98,680 2,340 N/A N/A N/A N/A

00034490-00-00 Well - Airport Water Supply 1986-08-27-01 N/A 11-7-12-27-W4M 41,940 393 N/A N/A N/A N/A

00261922-00-00 Pine Coulee Reservoir 1909-06-16-001 N/A NW 35-013-28-W4M 1,301,235 6,912 1,096,855 6,908 204,380 4

Town of Fort Macleod 00045796-00-00 Oldman River
1908-05-23-01

N/A
NE-13-009-26-W4M 900,442

14,690 1,568,479 9,917 281,744 4,773
1980-01-03-01 NE-13-009-26-W4M 949,781

M.D. of Willow Creek

00027444-00-00 Well - 5km SE of Stavely 1989-09-12-01 N/A 16-34-013-27-W4M 24,549 655 N/A N/A N/A N/A

00032751-00-00 Well - 20km SE of Claresholm 1952-12-31-06 N/A 13-12-012-25-W4M 9,092 327 N/A N/A N/A N/A

00033653-00-00 Well (Moon River) 1977-12-19-08 N/A 2-13-009-24-W4M 12,729 393 N/A N/A N/A N/A

00033564-00-00 Wells (One Standby) (Moon River)
1977-12-19-01

N/A 2-13-009-24-W4M 22,276 655 N/A N/A N/A N/A
1977-12-19-07

00035391-00-00 Well - 2km N of Fort Macleod 1973-08-27-02 N/A NW-24-009-26-W4M 49,552 655 N/A N/A N/A N/A

00359529-00-00 Pine Coulee Reservoir (Westside Co-op) 2016-02-18-003 12-Jul-41 NW 35-013-28-W4M 10,000 294 N/A N/A N/A N/A

00382750-00-00 Pine Coulee Reservoir (Leavings Co-op) Preliminary
Certificate 12-Jul-21 NW 35-013-28-W4M 156,200 475 N/A N/A N/A N/A

Note: (1) Apply a factor of 1.15 (85% efficiency) to the projected treated water demand to project the raw water consumption
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4 ENVIRONMENTAL ASSESSMENT
4.1   TOWN OF STAVELY WASTEWATER OUTFALL LOCATION ASSESSMENT

MPE retained Ghostpine Environmental Services (GES) to provide valuable insight into avoiding potential
environmental conflicts as needed on the various alternatives.

GES and MPE completed an on-site assessment of the Town of Stavely lagoon discharge in June 2019. The
full details of the review can be found in Appendix A. A brief summary of the comments from the review
are included below:

· The storage cell was being discharged during the site review.
· GES and MPE followed the drainage course.
· Where the drainage course crosses TWP Rd 142 the culvert is undersized and vegetative growth

restricts flow resulting in localized flooding of a small area of farmland to the south.
· Water reaches small pond areas within the seasonally dry Clear Brook Creek.
· GES does not feel water from the lagoon ever reaches the fish-bearing water body downstream

(Clear Lake).
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5 HYDROGEOLOGICAL REVIEW
MPE retained Waskasoo Hydrogeological Services (WHS) to complete an assessment of the groundwater
systems near Stavely and Nanton. The groundwater systems near Claresholm, Fort Macleod and the MD
were not assessed as part of this report because these municipalities utilize surface water for water supply
and water supply issues were not identified. The full report can be found in Appendix B.

5.1 IDENTIFICATION OF THE REGION’S GROUNDWATER SYSTEMS

Two types of aquifers are present in the region near Stavely and Nanton, bedrock aquifers and valley
aquifers. Bedrock aquifers generally have low potential, even for domestic needs in some locations. Valley
aquifers are ancient river valleys filled with sand and gravel. Where present and containing sufficient
saturated sand and gravel, they often constitute prolific aquifers.

The Cretaceous Willow Creek Formation is a bedrock aquifer which lies under the majority of the region.
The Town of Nanton wells, one of which is licensed but not currently used, have drawn water from this
aquifer in the past.

The Stavely Valley is a valley aquifer that passes approximately 2 km south of Stavely in an east-west
direction. The Town of Stavely draws their water from this aquifer.

WHS identified other potential aquifers near the study area – Blackie Valley and Okotoks Valley. These
aquifers are at similar or greater distance from Nanton, and outside the study area. As such, these options
have not been considered further.

There is also a spring located west of the Town of Nanton, which is currently utilized by the Town of
Nanton and the Rural Springhill Water Users Society.

5.2 DISCUSSION OF THE REGION’S GROUNDWATER SUPPLY

5.2.1 Town of Nanton

The groundwater supply in close proximity to the Town of Nanton comes from the Cretaceous Willow
Creek Formation. The Town of Nanton has a licence to divert water from a spring located west of the
Town. The licence allows for 100 acre-feet to be diverted. 27 acre-feet of this allocation goes to the
Springhill Water Users Society, leaving 73 acre-feet or 90,123 m³ available to the Town.

The Town of Nanton owns a licensed but not currently operating well located west of the Town. The well
is licensed for 15 acre feet or 18,502 m³. The available information for this well, although incomplete,
suggests that a withdrawal rate of 125 igpm may be sustainable. Additional testing of the well is required
to determine its true capacity.

An additional well previously held a licence to produce 43 igpm. The licence was cancelled by AEP in 1996
for unknown reasons.
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A review of the available historical data for the spring and the Town of Nanton wells completed by WHS
suggests that there is a theoretical possibility to provide the projected 2044 demands from the nearby
groundwater sources. Significant additional testing and investigation is required before a
recommendation can be made to pursue the local groundwater source as a sustainable long-term supply.
The raw water storage reservoir would remain in place and replacement of the WTP may be required to
change from treating surface water to groundwater. A summary of the potential groundwater supply near
the Town of Nanton is shown in Table 5.1.

Table 5.1 – Nanton Groundwater Supply

Source
Theoretical Capacity

m³/year m³/day

Spring 90,123 247

Well #1 102,834 282

Well #2 298,939 819

Total Groundwater 491,896 1,348

2044 Annual Consumption 489,519 -

2044 Maximum Day Demand - 2,871

5.2.2 Town of Stavely

The Town of Stavely owns two (2) licensed wells located south of the Town that draw from the Stavely
aquifer. Only one of the wells is currently being utilized. The WHS report indicates that the Stavely Valley
aquifer is a prolific aquifer with a capacity in excess of the total current and future demands for the Town
of Stavely.

5.3 REVIEW OF POTENTIAL SOURCES OF ADDITIONAL SUPPLY

5.3.1 Town of Nanton

The WHS report indicates that there are several other potential sources of additional supply for the Town
of Nanton. The process to treat groundwater is different than the process to treat surface water. The
Nanton WTP is designed to treat surface water, although the Town currently operates as a mix of surface
water and a relatively small percentage of groundwater. In order for the Nanton WTP to use a higher
percentage of groundwater or to switch to strictly groundwater, significant upgrades to the existing WTP
or a new WTP would likely be required. The potential sources of additional supply are discussed briefly in
the following sections. The distance from Nanton and the required WTP upgrades preclude all of the
following options from further consideration. If the other recommended alternatives in the report prove
not feasible, further investigation into these alternatives could be considered.
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5.3.1.1 ALTERNATIVE VALLEY AQUIFERS

The WHS report indicates there are several highly productive wells in the Silver Valley in Range 26 of
Township 19. The Blackie and Okotoks Valleys may also be considered as potential sources for additional
supply. These potential sources are approximately 25 to 30 km from Nanton.

5.3.1.2 PINE COULEE RELIEF WELLS

AEP owns and operates three (3) wells located east of Pine Coulee Reservoir that draw from the Stavely
Valley aquifer. The wells are used to reduce excess pressure in the aquifer and prevent piping of soils in
the area by maintaining the groundwater level within a certain range. Water from the wells is currently
pumped to the Pine Coulee Reservoir. The AEP wells are hydraulically connected to the Town of Stavely
wells.

The relief wells are reported to each have a capacity of 1,728 m³ per day. It is also reported that the wells
are typically operated one at a time. It is unknown if more than one well can sustainably be operated at
the same time. The relief wells may have sufficient capacity to provide the projected 2044 demands. It is
not known at this time whether AEP would consider allowing the groundwater from the source to be
directed to municipal use. Discussions with AEP and confirmation of the well capacities is required before
this alternative can be considered.

5.3.1.3 NEW STAVELY VALLEY AQUIFER WELLS

The WHS report indicates that several wells could be constructed in the Stavely Valley Aquifer, a minimum
of five (5) km east of the Town of Stavely supply. This potential source is approximately 30 km southeast
of Nanton.

5.3.2 Town of Stavely

The projected 2044 water demand for the Town of Stavely is greater than the allocations on the Town’s
current water licences. In order to service the future projected demands, the Town of Stavely will require
additional raw water allocation by 2027 based on a growth rate of 1.5%. The WHS report identified 3
potential sources of additional supply which are discussed in the following sections.

5.3.2.1 INCREASE PUMPING FROM THE EXISTING WELL

The WHS report indicates that the capacity of the existing well is far greater than the projected 2044
demand. The capacity of the existing raw water pump is not sufficient to meet the projected 2044
demand. Section 6.6.2 provides greater detail on the pumping shortfall.
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5.3.2.2 CONSTRUCTION OF A NEW PRODUCTION WELL

A third option outlined in the WHS report is the construction of a new production well approximately 50m
north of the existing production well. The addition of another production well would provide redundancy
to the raw water supply system.

5.3.2.3 PINE COULEE RELIEF WELLS

The Pine Coulee Relief Wells are discussed in Section 7.3.1.2 as a potential source of additional supply for
the Town of Nanton. The wells are also a potential source of supply for the Town of Stavely. The relief
wells have a capacity of more than double the 2044 maximum day demand for the Town of Stavely.
Discussions with AEP is required to determine if this alternative is feasible. This option is not included
further as the other two groundwater options are much more cost effective.
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6 IDENTIFICATION OF ISSUES
A review of each of the various municipalities water systems was completed. The results of the review are
presented in the following sections.

6.1 TOWN OF NANTON

The Town of Nanton experiences a number of issues with their water and wastewater systems. The issues
are related to raw water supply and storage, taste and odour complaints, and the wastewater treatment
plant.

6.1.1 Review of Site Inspections

Site inspections of the existing water and wastewater infrastructure were completed. A summary of the
site inspection observations related to the water supply and treatment system are included below:

· The water supply from Mosquito Creek is subject to low flow periods. The Town cannot obtain
raw water during the low flow period. The low flow period varies from season to season, but is
generally from October 1st to April 30th. The Town is reliant upon the raw water storage at the
Water Treatment Plant during this time.

· The raw water storage pond has a high volume of solids. A desludging project was completed in
the summer of 2019 with some success.

· The backwash waste pond decants uncontrolled into the raw water storage reservoir. This is in
contravention to the AEP Standards and Guidelines and there are potential water quality
implications.

· There are known water quality issues related to manganese, taste, and odour.
· There are potential raw water supply issues.
· The infrastructure at the WTP is aging.

A summary of the issues related to the wastewater treatment plant (WWTP) and disposal system is found
below:

· A new Membrane Bioreactor (MBR) WWTP has been operating for approximately 2 years.
· Single points of failure have been identified, which have caused major operational challenges.
· Return activated sludge (RAS) pumps have no redundancy. The loss of one pump cuts plant

capacity in half.
· There is no spare membrane pulse tank.
· RAS and mixer control cables are not properly secured.
· Blower capacity is an issue. Operations staff would like to utilize blowers for different processes

instead of blowers dedicated to one aspect of the process only.
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· Lack of plant control system dial-out capability. There is no Supervisory Control and Data
Acquisition (SCADA) auto-dialer. This could lead to a major issue in the event of a critical process
failure.

· No access was provided to the Air Handling Unit (AHU) and related filtration system. Future
required maintenance will be a major undertaking.

· Original construction project had no contingency. Items that may have been corrected or added
during a typical construction project were seemingly not addressed during construction of this
plant.

· The WWTP has higher than anticipated operating costs compared to the previous system.

6.1.2 Raw Water Supply and Storage

Mosquito Creek, the Town’s primary source of raw water, is a seasonal waterway with highly variable
flow. The water in Mosquito Creek comes primarily from the Highwood River though the Women’s Coulee
Diversion. AEP’s 2008 Highwood Diversion Plan identifies the operating season as April 1st through
September 30th. The Town of Nanton is only able to withdraw from the creek while there is sufficient flow
in the Creek. The Town has historically been able to withdraw water from the creek outside of the
operating season listed above. The Town should continue to take advantage of the extended season, filling
the reservoir when possible, to lower the risk of a water shortage. However; this will vary from year to
year and should not be relied on.

The Town of Nanton utilizes a spring as a secondary raw water source. The spring source does not provide
sufficient flow to be used as the primary source. The spring source is currently connected directly to the
water treatment plant and is blended with the water from the raw water storage reservoir immediately
prior to treatment. The Town does not presently have the ability to store the spring water. The storage
reservoir “bladder” located northeast of the WTP has been abandoned for some time and is not thought
to be usable infrastructure.

Due to the lack of adequate year-round raw water supply, the Town operates a raw water storage
reservoir to provide for the low and/or no flow periods. A review of the available raw water data over the
last 4 years (2015 to 2018) during the “winter period” or October 1 to April 30 was completed. The data
is presented in Table 6.1.
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Table 6.1 – Nanton Historical Raw Water Winter Demands

Month

Average Daily Flow Demands

2015
m3/day

2016
m3/day

2017
m3/day

2018
m3/day

Average
m3/day

January 945 904 903 866 904

February 904 1,041 879 813 909

March 989 970 921 875 939

April 1,186 941 985 892 1,001

October 919 1,179 1,054 926 1,020

November 1,098 1,044 958 849 987

December 916 871 970 843 900

Total Flow 210,685 211,408 202,179 183,756 202,007

Population 2,131 2,130 2,162 2,194

Average Day (m³) 994 993 953 866 951

The data shows that the average raw water demand for the winter period is approximately 202,000 m³.
The maximum capacity of the existing raw water storage reservoir is approximately 204,000 m³. This
capacity does not account for sludge, ice, a minimum withdrawal level, etc. due to limited available data
on the reservoir. The data shows that the Town is dangerously close to running out of water during the
winter. The Town has indicated that they have come close to running out of raw water in the past. The
reasons that the Town has not run out of water can be attributed to Mosquito Creek withdrawal outside
the normal period and varying use of the spring source. Table 6.2 presents projected raw water winter
demands.



Willow Creek Region Shared Water Distribution Study

20

Table 6.2 – Nanton Projected Winter Demands

Year Population
Raw Water Usage Reservoir

SurplusAverage Day Total

m3/day m3 m3

2019 2,227 951 201,612 2,388

2020 2,261 966 204,690 -690

2021 2,295 980 207,768 -3,768

2022 2,329 995 210,846 -6,846

2023 2,364 1,010 214,015 -10,015

2024 2,399 1,024 217,183 -13,183

2029 2,585 1,104 234,022 -30,022

2034 2,785 1,189 252,128 -48,128

2036 2,900 1,238 262,539 -58,539

2039 3,000 1,281 271,592 -67,592

2044 3,232 1,380 292,595 -88,595

The 2044 projected winter demand is approximately 90,000 m³ greater than the existing raw water
reservoir capacity. Coincidentally, the spring source licence allocation is also approximately 90,000 m³. As
a short-term solution, there is potential to shift the spring diversion entirely to the winter period to help
offset the raw water storage requirement. The Town of Nanton has retained MPE to provide design,
tendering construction engineering services to extend the spring waterline to connect to the raw water
fill line, upstream of the raw water storage reservoir. This project will also alleviate water quality issues
related to the inconsistent blending of spring water with the water from the raw water storage reservoir.
This change was a recommendation of AEP. This work is schedule to be completed in 2020.

6.1.2.1 AEP RAW WATER STORAGE GUIDELINES

The existing raw water storage reservoir does not meet current AEP guidelines. According to AEP’s 2012
Standards and Guidelines for Municipal Waterworks, raw water reservoirs should be constructed with a
minimum of two cells to provide redundancy. Each cell should be sized to provide 75% of the annual raw
water needs. The Town of Nanton currently has a single storage cell that provides only 51% of current
annual raw water needs and 35% of the projected 2044 annual raw water needs. In order to meet the AEP
guidelines an additional 640,000 m³of raw water storage would be required, or more than three times the
storage capacity of the existing raw water storage reservoir.

6.1.3 Taste and Odour Complaints

Town administration and operations staff have indicated that a common complaint from the residents is
that the treated water has an undesirable taste and odour. The Town of Nanton completed a project to
de-sludge the reservoir in 2019.  The removal of sludge from the reservoir should have a positive effect
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on the taste and odour of the treated water. The taste and odour of the treated water should be re-
evaluated in the spring and through the following years. Improvements are suggested in Section 7 that
can be completed as part of a larger upgrade if the taste and odour complaints are still prevalent.

6.1.4 Wastewater Treatment Plant

The Town of Nanton commissioned a new Membrane Bioreactor (MBR) WWTP in 2017. The plant has had
numerous operational challenges. The Town has indicated that the operational costs are significantly
higher than anticipated.

6.2 TOWN OF STAVELY

The Town of Stavely reports that there are no major concerns with the day-to-day operation of the existing
water and wastewater systems. A review of the available information shows that there are some shortfalls
in the systems.

6.2.1 Review of Site Inspections

Site inspections of the existing water and wastewater infrastructure were completed. A summary of the
site inspection observations related to the Town of Stavely water and wastewater infrastructure is found
below:

· The water system is reported to operate without major concerns and water quality seems to be
adequate.

· Several issues with the sewage lagoons were identified:
o There is no flow control through system, particularly with the anaerobic cell,
o Sludge inventory in the facultative cell,
o Bank stabilization issues,
o Uncontrolled dumping of septic trucks into the facultative cell,
o Site access is not controlled - there is an open gate and adjacent area currently used for

waste material dump site.

6.2.2 Raw Water Supply

As shown in Figure 5.2, the current raw water licence allocation is not sufficient to service the projected
2044 population. There is sufficient water allocation to service up to a population of approximately 640,
or up to the year 2027 at the projected 1.5% growth rate.

A review of the Town’s raw water pumping capacity reveals that it does not meet current AEP guidelines.
Pump capacities should be such that with the largest unit out of service, the remainder will be able to
supply the treatment plant with 110% of the maximum daily design flow (MDD). See a summary of
secondary raw water pumping below:
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· Total Capacity: 9.5 L/s (820.8 m³/day)
· Firm Capacity: 5.0 L/s (436 m³/day)
· Existing MDD: 7.40 L/s (639 m³/day)
· 2044 MDD: 10.7 L/s (927 m³/day)

In the event that the primary raw water pump is not in operation, the Town will not be able to provide
the MDD required flow to the WTP.

6.2.3 Wastewater Treatment

A cursory review of the wastewater treatment system was completed. The Town of Stavely utilizes
wastewater stabilization ponds (lagoons) for treatment of its wastewater. The wastewater lagoons are
located just east of the Town. The treatment system consists of two (2) equal sized anaerobic cells, one
(1) facultative cell and two (2) storage cells. Records provided by the Town indicate that the wastewater
lagoons were last updated in 1985. According to AEP regulation, the Town is authorized to release effluent
once a year between late spring and fall.

Average Daily Design Flow (ADDF) was used, along with available record drawings to determine the
volumes and retention times for each cell. The retention times were determined for both the current and
25-year projected flows. In the absence of wastewater flow data, historical dry weather water usage data
was reviewed and used as a basis to determine the ADDF. Table 6.3 provides a summary of the data. Other
communities within southern Alberta that meter their sanitary flows have been shown to have an ADDF
of approximately 6% to 11% higher than their average dry weather flows. As the Town of Stavely has no
wastewater flow data, the average dry weather water usage and the above relationship was used to
determine an approximate ADDF of 10% above the average dry weather usage.
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Table 6.3 – Stavely Historical Dry Weather Water Usage

Month

Average Daily Design Flows

2013
 m3/day

2014
 m3/day

2015
 m3/day

2016
 m3/day

2017
 m3/day

2018
 m3/day

Average
 m3/day

January 226 216 270 212 253 271 252

February 244 209 245 235 220 280 245

March 262 205 229 215 223 274 235

April 240 181 174 191 170 236 193

October 252 274 232 247 227 251 239

November 231 248 227 264 222 224 234

December 205 264 214 261 252 210 234

Population 519 526 534 541 549 557

Average Day (m³) 237 228 227 232 224 249 233

Average Day (LPCD) 457 434 426 429 408 448 433

Table 6.4 summarizes the estimated volume and the current and 25-year projected retention times for
each cell based on the ADDF.

Table 6.4 – Wastewater Lagoon Summary

Treatment Cell

Volume Retention Time (days)

(m3) Current
25 Year
(1.5%

growth)

AEP
Requirement

Anaerobic Cells (2) 2,400 9 6 4

Facultative Cell 29,889 113 77 60

Storage Cells 100,700 380 258 365

The data shows that the existing storage cells do not have adequate capacity to provide the required 365
days of retention time for the projected 25-year ADDF.

Annual lagoon wastewater discharge records for 2013 to 2018 were also reviewed to determine the
volume of discharged wastewater. The annual wastewater records suggest that the actual ADDF may be
significantly lower than the estimated ADDF, though wastewater discharge records do not indicate a flow
measurement methodology. Wastewater flow monitoring and a more in depth review of the Town’s
lagoons is recommended to confirm ADDF, cell volumes and retention times.
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6.3 TOWN OF CLARESHOLM

The Town of Claresholm does not currently face any major issues with the existing water or wastewater
systems. The WTP was replaced in 2010. The Town has suitable water infrastructure to support the
projected 2044 population and beyond.

6.4 TOWN OF FORT MACLEOD

The Town of Fort Macleod does not currently face any major issues with the existing water or wastewater
systems The Town of Fort Macleod has recently upgraded their raw water supply, WTP and WWTP. The
Town has suitable water infrastructure to support the projected 2044 population and beyond.

6.5 MD OF WILLOW CREEK

The MD of Willow Creek relies primarily on the neighbouring towns for support and did not report any
concerns. The primary focus for the MD in this study is to explore the potential for a regional approach to
water and wastewater management. Regional pipelines may provide opportunities for rural water users
to have access to raw or treated water.
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7 DEVELOPMENT OF ALTERNATIVES
Alternatives were developed and investigated in consultation with the municipalities, AEP and Alberta
Transportation (AT) in order to address the issues identified in Section 6.  The alternatives for each
municipality are discussed in the following sections. Discussions surrounding the cost implications of the
options are provided in Section 8.

It is evident from a review of the information gathered throughout the course of this study that the Town
Nanton faces the most serious issues. The underlying issue behind all of the water supply and treatment
issues that Nanton is facing is the lack of year-round access to a suitable raw water supply. Several
alternatives were investigated during the course of this study to resolve the Town of Nanton water supply
issues including:

· Alternative 1: Pine Coulee Raw Water Supply
· Alternative 2: Nanton Raw Water Storage Expansion
· Alternative 3: Claresholm Regional Water Supply
· Alternative 4: High River Regional Water Supply
· Alternative 5: Pine Coulee Regional Water Supply

A review of the information gathered throughout the course of this study shows that the Town of Stavely
will require additional water allocation before 2027 based on a 1.5% growth rate. The review also shows
that the Town of Nanton and the Town of Stavely have wastewater treatment issues that should be
addressed.

7.1 ALTERNATIVE 1: PINE COULEE RAW WATER SUPPLY

Pine Coulee Reservoir was constructed in the late 1990’s to provide a long-term solution to the area’s
water supply problems. Pine Coulee Reservoir is located approximately 17 km south of the Town of
Nanton, with the deepest portion of the reservoir located near the south end.

There is potential to change the Town of Nanton raw water source from Mosquito Creek to Pine Coulee
Reservoir. A pipeline would be constructed from Pine Coulee Reservoir to Nanton and could potentially
serve rural water users along the pipeline route.

Recent discussions with AEP indicate that the province is becoming increasingly concerned with the
security of the supply of water in the province. A component of an application for a new or updated
diversion licence from Pine Coulee Reservoir will be the development or update of a Water Shortage
Response Plan to address the reality of water shortage in the event of a drought. Any new water licences
from Pine Coulee will be cut-off from their allocation when the reservoir reaches an elevation of 1044m.
An allocation from Pine Coulee for Nanton would be a new licence. The AEP Water Act would not permit
the transfer of the existing licences.



Willow Creek Region Shared Water Distribution Study

26

As shown in Figure 7.1, the reservoir level is trending down as more water from the reservoir is allocated.
Under this alternative the Town of Nanton will have to maintain the raw water storage reservoir adjacent
to the WTP. An increase in raw water storage may be required to provide the Town with a larger buffer
to prevent running out of water when the level in Pine Coulee does not allow the Town to withdraw
allocation.

Figure 7.1 – Pine Coulee Reservoir Historical Levels

7.1.1 Required Upgrades

Proposed upgrades to the water supply and treatment facilities include:

· New raw water intake and pump station from Pine Coulee near Highway 527,
· New regional raw water pipeline from the pump station to the Nanton raw water reservoir,
· WTP upgrades to treat new raw water source,
· Water Shortage Response Plan as a requirement for a new licence.

o Potential requirement for increase in raw water storage

The risk of utilizing Pine Coulee Reservoir as a raw water source, the relative high cost of a pipeline and
potential raw water storage upgrades precludes this alternative from further consideration.

Figure 7.2 provides an overview of the proposed upgrades required to change the raw water supply from
Mosquito Creek to Pine Coulee Reservoir.
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7.2 ALTERNATIVE 2: RAW WATER STORAGE UPGRADES

The Town of Nanton receives its raw water from Mosquito Creek. During the operating season AEP follows
the Water Management Plan for the Watersheds of the Upper Highwood and Upper Little Bow Rivers.
The plan includes a list of priority objectives to meet operational and environmental flow targets.
Municipal demands are included in the list as first priority. Data for the last 30 years from a monitoring
station located approximately 18 km southeast of Nanton was analysed. Figure 7.3 presents the flow
monitoring station data.

Figure 7.3 – Mosquito Creek Flow Data

An analysis of the data reveals that there is a period of reliable flow from early May to Late September or
approximately 120 days. There is potential for the Town of Nanton to maintain Mosquito Creek as the raw
water source. The volume of raw water storage would be increased and the Spring Line Extension project
would be completed as currently scheduled. This will allow the Town to store additional water and switch
to the spring line allocation (approximately 90,000 m³) during periods when there is no flow available in
Mosquito Creek.

Max Allowable
Diversion Rate

98.5 L/s

Existing Raw
Water Pump Rate

46.7 L/s
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As shown in Section 6.1.2, the Town of Nanton has a winter period raw water shortage issue. The 2044
projected winter period raw water storage shows a deficit of approximately 90,000 m³. The Spring Line
Extension project will help offset the raw water storage deficit and reduce the volume of storage required.
Preliminary analysis of the area north of the existing WTP shows that approximately 75,000 m³ of raw
water storage can be constructed within the existing property lines. The amount of storage should be
maximized to reduce the water shortage risk.

The total raw water storage volume with the existing reservoir and the proposed reservoir will be
approximately 279,000 m³. The existing pump station has the capacity to pump the total volume of the
reservoir in approximately 70 days, or 60% of the pumping window.

A powdered activated carbon (PAC) system should be installed at the WTP to address taste and odour
concerns. This upgrade is not expected to increase the operator training level requirement as
demonstrated at other similar water treatment plants.

7.2.1 Required Upgrades

Proposed upgrades to the water supply and treatment facilities include:

· Expand the raw water storage to provide an additional cell with a minimum of 75,000 m³ of
storage.

· Add an aeration system to the new storage reservoir.
· Add interconnecting piping to provide redundancy and allow for maintenance of the raw water

reservoir cells.
· Upgrade existing WTP with a PAC system to address taste and odour complaints.

An overview of this alternative is presented in Figure 7.4.
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7.3 ALTERNATIVE 3: CLARESHOLM REGIONAL WATER SUPPLY

The Town of Claresholm is located approximately 38 km south of the Town of Nanton. The Claresholm
WTP has adequate capacity to support the Town of Nanton 2044 potable water requirements. There is
potential to construct a potable water pipeline from the Town of Claresholm to the Town of Nanton and
service the Town of Stavely and rural water users along the pipeline route. For the purposes of this study,
it is assumed that no upgrades within the Town of Claresholm potable water distribution system are
required to support the supply of potable water to the region.

New licences for the Town of Nanton, Town of Stavely and the MD for rural water users are required from
Pine Coulee Reservoir and would be subject to the reservoir level conditions described under Section 7.1.

7.3.1 Required Upgrades

Proposed upgrades to the water supply include:

· New potable water pipeline from Claresholm to Stavely,
· New potable water pipeline from Stavely to Nanton,
· Upgrades to the Claresholm WTP,
· Decommission the Stavely WTP,
· Decommission the Nanton WTP,
· Water Shortage Response Plan.

The risk of utilizing Pine Coulee Reservoir as a raw water source and the relative high cost of a pipeline
from Claresholm to Nanton precludes this alternative from further consideration.

An overview of this alternative is presented in Figure 7.5.
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7.4 ALTERNATIVE 4: HIGH RIVER REGIONAL WATER SUPPLY

The Town of High River is located approximately 25 km north of the Town of Nanton. Preliminary
discussions with the Town of High River indicate that there is sufficient capacity in the existing WTP to
support the Town of Nanton potable water requirements. The Town of High River has indicated that they
are willing to help their neighbours, but cautioned that multiple parties have expressed interest in
obtaining water from the Town. There is a limited amount of water available from the Town of High River’s
existing infrastructure and ultimately the decision of where water is provided will be up to Town Council.

There is potential to construct a potable water pipeline from the Town of High River to the Town of Nanton
and service rural water users along the pipeline route. For the purposes of this study, it is assumed that
no upgrades within the Town of High River potable water distribution system are required to support the
supply of potable water to the Town of Nanton. This assumption should be confirmed in further
consultation with the Town of High River.

Preliminary discussions with AEP indicate that the Town of Nanton’s Mosquito Creek licence would be
transferrable to the Town of High River’s water source.

7.4.1 Required Upgrades

The proposed upgrades to the water supply include:

· Connection to High River potable water distribution system,
· Upgrades to the existing Cayley pump station,
· New pipeline from High River to Nanton,
· Connection to the Nanton potable water storage reservoir,
· Water Shortage Response Plan.

An overview of this alternative is presented in Figure 7.6.
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7.4.2 Cayley to Nanton Interim Phase

During initial consultation with the Town of High River the question was raised as to whether the existing
Cayley pipeline could support the Town of Nanton as a seasonal solution or an interim phase of Alternative
4. This feasibility of this option was investigated.

Cayley water usage in 2014 and 2015 was 27,576 m³ and 32,202m³, respectively (High River Utility Master
Plan). Averaged over the year this represents a flow of 1.02 L/s. According to the control philosophy for
the Cayley pipeline, the booster station and Cayley pump building inlet are set to a maximum of 7.0 l/s
and the pumps each have a capacity of 7.2 L/s. There is sufficient capacity within the existing Cayley
pipeline to allow for Nanton to withdraw up to 6.0 L/s or approximately 190,000 m³ per year without
modification to the pipeline from High River to Cayley. Without upgrades to the pump station and pipeline
from High River to Cayley the pipeline is unable to supply the existing demand. The Town of Nanton will
still be required to obtain raw water (albeit less raw water) from Mosquito Creek and to operate the WTP.
This alternative would be considered a temporary or partial solution and is not analyzed further in this
report.

7.5 ALTERNATIVE 5: PINE COULEE REGIONAL WATER SUPPLY

Alternative 5 proposes construction of a new regional WTP near Pine Coulee Reservoir. The new WTP
would receive water from Pine Coulee reservoir and service the Towns of Claresholm, Granum, Stavely,
Nanton, and many rural water users located along the various pipeline alignments. Existing potable water
storage and pumping facilities would be maintained and upgraded as necessary in each municipality. The
existing raw water supply pipeline to the Town of Claresholm would be repurposed as a potable water
pipeline.

7.5.1 Required Upgrades

The proposed regional water treatment and supply system will include:

· Reconfigure piping from the existing Pine Coulee Reservoir intake,
· New water treatment plant,
· New pump station(s),
· Repurpose existing raw water pipeline to Claresholm as a potable water pipeline,
· New regional water pipelines to Nanton and Stavely,
· Decommission WTPs in Claresholm, Nanton and Stavely
· Water Shortage Response Plan.

The risk of utilizing Pine Coulee Reservoir as a raw water source for new licences, the high cost of a new
WTP and regional pipelines, and decommissioning existing facilities with several years of useful life
precludes this alternative from further consideration.

An overview of this alternative is presented in Figure 7.7.
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7.6 STAVELY RAW WATER SUPPLY UPGRADES

The Town of Stavely receives raw water primarily from a well located approximately 2 km south of the
Town. The Town of Stavely will require additional raw water licence allocation to meet the projected 2027
water demands at a growth rate of 1.5% and beyond. Section 5 outlines options for additional allocation.
A detailed hydrogeological report including testing is recommended to confirm the most suitable upgrade
required to increase the allocation available to the Town.

7.7 WASTEWATER TREATMENT

7.7.1 Town of Nanton

The Town of Nanton is facing numerous operational challenges with their WWTP. Several upgrades and
improvements were identified that will help with the operation of the WWTP, including estimated costs
are identified in Table 7.1.

Table 7.1 – Nanton WWTP Upgrades

Upgrade Estimated Cost

Spare RAS Pump $65,000

Spare Membrane Pulse Tank $45,000

Additional Process Blower $485,000

Secure RAS And Mixer Control Cables $15,000

SCADA Autodialer System $65,000

UPS Backup for SCADA System $50,000

Access to Odour Control System $70,000

Additional wastewater flow from neighbouring communities (Stavely, Cayley or Parkland) may help to
improve treatment performance and lower the unit cost for treatment. If/when these neighbouring
communities require upgrades for wastewater treatment, consideration should be given to pumping the
wastewater to Nanton.

7.7.2 Town of Stavely

As identified in Section 6.2, the Town of Stavely has a potential wastewater storage deficit. A separate
study on the Town of Stavely wastewater system is recommended. The study should include wastewater
flow monitoring, ideally over the course of several seasons, in order to accurately determine ADDF
requirements. An accurate ADDF will allow for appropriate timing of any required wastewater treatment
and storage upgrades.

If the study concludes that there is a storage deficit, the Town may have a number of options to consider:
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· Expand existing wastewater storage
· Pump wastewater to the Nanton WWTP

7.8 OPPORTUNITIES FOR REGIONAL COLLABORATION

Alternatives 1, 3 and 5 are precluded from further analysis given the relative risk of the raw water source
and/or relative cost implications. Only Alternative 4 will involve regional collaboration. Under this option
the Town of High River will collaborate with the Town of Nanton to provide a reliable source of potable
water and extend its role as a regional hub for potable water. Rural residents of both the MD of Foothills
and the MD of Willow Creek may potentially benefit from a new regional potable water pipeline.
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8 OPINION OF PROBABLE COST
8.1 CAPITAL COSTS

Order of magnitude capital cost estimates for the Town of Nanton water supply alternatives have been
prepared. These costs are provided in Table 8.1. Details of the estimates are available in Appendix C.

Table 8.1 – Capital Cost Estimates

Alternative Estimated Cost

Alternative 1: Pine Coulee Raw Water Supply $14,600,000

Alternative 2: Raw Water Storage and Pumping Upgrades $4,100,000

Alternative 3: Claresholm Regional Water Supply $14,000,000

Alternative 4: High River Regional Water Supply $8,700,000

Alternative 5: Pine Coulee Regional Water Supply $34,500,000

Alternatives 1, 3 and 5 are precluded from further consideration as described in Section 7 in the respective
sub-sections. Alternatives 2 and 4 will be explored further in the following sections.

8.2 GRANT PROGRAMS

To assist the municipalities in the implementation of the potential projects, several funding sources, both
provincial and federal, could be pursued. The following sections describe the provincial funding assistance
that will be most applicable to water and wastewater treatment capital projects. The Alberta Municipal
Water and Wastewater Partnership (AMWWP) program, and the Regional System Initiative under the
Water for Life Strategy will be the most significant possible sources of capital funding for this project.

8.2.1 Alberta Municipal Water and Wastewater Partnership (AMWWP)

The AMWWP offers shared funding to municipalities for the development of municipal water treatment
and supply systems as well as wastewater treatment and disposal facilities. This fund is accessible to cities
under the population of 45,000, Towns, villages, summer villages, regional commissions, and eligible
hamlets within rural municipalities. Water distribution and wastewater collection systems are not eligible
for funding.

Under AMWWP for municipalities with a population between 1,000 and 3,000, is calculated as a
percentage of eligible project costs based on the municipalities official population when the grant is
approved. The funding percentage is based on the formula [(0.5 x Population) + 250] x 100 / Population.
The percentage of funding for Nanton as calculated using the 2016 population would be 61.7%.
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8.2.2 Regional Systems Initiative - Water for Life Strategy

In 2006, as part of the “Water for Life Strategy” the Province of Alberta began the Regional Systems
Initiative.  The Province will fund 90% of the capital costs of constructing regional municipal water or
wastewater pipelines.  The Province will provide 100% funding to the “hub” suppliers to make the
necessary expansions and improvements to service the regional customers.

8.3 FUNDING BREAKDOWN

Funding for the proposed alternatives will vary, as per the guidelines of the respective funding sources.
Table 8.2 outlines the capital costs for which each community would be responsible under the available
provincial funding sources.

Table 8.2 – Funding Allocation

Alternative
Eligible
Project

Cost

Funding
Program

Funding
Percentage

Nanton
Contribution

Alternative 1: Raw Water
Storage Upgrades

$4,100,000 AMWWP 61.7% $1,570,000

Alternative 2: High River
Regional Water Supply

$8,700,000 Water for Life 90.0% $870,000

8.4 PRESENT WORTH ANALYSIS

A present worth analysis has also been prepared to examine the life cycle costs of the two selected
alternatives. The present worth analysis includes both the capital cost as well as the operation and
maintenance costs over 25 years of the life of the facility. The present worth analysis also assumes that
the local share will be debentured over a 25-year period based on interest rates received from the Alberta
Capital Finance Authority. Table 8.3 provides details on the present worth analysis. Refer to Appendix D
for the complete details of the present worth analysis.

Table 8.3 – Present Worth Analysis

Alternative Net Present Worth
of Debenture *

Net Present Worth
of Operation and

Maintenance Costs

Total Net
Present Worth

2019 Cost
of Water

2044 Cost of
Water

Raw Water Storage and
Pumping Upgrades

$1,389,000 $7,666,000 $9,055,000 $1.35 $1.55

High River Regional Water
Supply

$768,000 $10,855,000 $10,793,000 $1.44 $2.11

* 25 year debenture @ 2.651% as of December 10, 2019. Obtained from Alberta Capital Finance Authority website.

The present worth analysis for Alternative 2 does not allow for significant treatment upgrades within the
25-year planning horizon. Due to the age of the facility, it is likely that some level of treatment process
upgrade will be required during the 25-year design horizon.
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9 IMPLEMENTATION CONSIDERATIONS
9.1 REGIONAL SYSTEM GOVERNANCE MODELS

In the case that a regional alternative is selected as the most suitable solution, a governance model must
be chosen. There are various methods to govern the construction, operation and maintenance of a
regional water system. The governance method chosen may influence the portion of the total costs of
construction and the water rate for which a member community may be responsible. The governance
model chosen by the regional member communities does not influence the amount of funding received
from Alberta Transportation. The formulas for determining the available grants remain the same. The
difference is how the member communities decided to allot the funds among the various portions of the
project (i.e. plant upgrades, pipelines, etc.) and the governing organization that is created to operate and
maintain the regional system. Three models are used to illustrate the costs associated with the various
regional alternatives; Buy/Sell, Regional Commission, and Municipal Controlled For-Profit Corporation.

9.1.1 Buy/Sell (Intermunicipal Agreements)

Under the Buy/Sell governance model, the available funding has been applied to the construction costs
according to the AMWWP funding formulas. The remaining costs are borne by the member communities
based on the individual flow rates of each community to the overall capacity of the system.  For this study
it has been assumed that each community would individually secure a 25-year debenture for their portion
of the construction costs. The operation and maintenance of the regional water treatment plant would
be the responsibility of the hub community as they would retain ownership of the infrastructure.  The hub
community would sell water to the regional customers at a rate equal to the cost of producing water plus
a government regulated profit margin (~5-10%).

9.1.2 Regional Services Commission

Under the Regional Services Commission governance model, the available funding would be applied to
the construction costs at a blended rate for the entire cost of the project. The remaining costs would be
borne by a Commission made up of members of each community.  The Commission would secure a single
25-year debenture for all the remaining construction costs and would recoup the costs by selling water at
a base rate to each of the member communities. Therefore, each member community would pay for the
construction costs based on the individual flow rates of each community to the overall capacity of the
system, but would pay it through the water rate structure of the Commission. The operation and
maintenance of the regional water treatment system would be the responsibility of the Commission, as
the Commission would now own the infrastructure, rather than the hub community.  The operation and
maintenance costs would be reflected in the base water rate charged to each community.
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9.1.3 Municipal Controlled Corporation

Municipal controlled corporations are for-profit corporations that are controlled by a municipality or
group of municipalities for the purposes of providing a regional municipal service or facility. Approval from
the Minister of Municipal Affairs must be obtained by the municipalities that wish to establish a municipal
controlled corporation prior to the establishment of the corporation.
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10 CONCLUSIONS
10.1 IDENTIFICATION OF PRIMARY ISSUES

Through the course of this study it has become apparent that the primary issue of the region is the lack
of a year-round accessible and long-term reliable supply of raw or potable water to the Town of Nanton.
The Town of Stavely also has some other relatively minor issues. The Town of Claresholm and the Town
of Fort Macleod water and wastewater systems are in relatively good condition and have not reported
any concerns. The MD of Willow Creek relies primarily on the neighbouring towns for support and did not
report any concerns.

10.1.1 Town of Nanton

10.1.1.1 WATER SUPPLY

The primary issue for the Town of Nanton is the lack of a year-round accessible and long term reliable raw
water supply. The Town is only able to withdraw from their primary raw water source, Mosquito Creek,
during a limited window. This window typically from May 1 to September 30. Outside of this window the
Town relies on their raw water storage reservoir. The Town has come close to running out of water in past
winter seasons. Should the winter period be extended in either or both directions, the Town would be in
danger of running out of water. The Town of Nanton has also reported taste and odour complaints.

10.1.1.2 WASTEWATER TREATMENT

The Town of Nanton commissioned a new MBR WWTP in 2017. The Town reports numerous operational
challenges and significantly higher than anticipated operational costs.

10.1.2 Town of Stavely

10.1.2.1 RAW WATER SUPPLY

The Town of Stavely will reach the limit of their current licence allocation by the year 2027 at the projected
1.5% growth rate.

10.1.2.2 WASTEWATER TREATMENT

A cursory review of the wastewater treatment system indicates that the storage cell may be nearing
capacity. A number of other issues were also identified during the site review, warranting a more thorough
review.

10.2 VIABLE WATER SUPPLY ALTERNATIVES

Five water supply alternatives were reviewed as part of this study. Alternatives 1, 3 and 5 were precluded
from further consideration due to relative high cost compared to other alternatives, the risk involved with
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a new supply from Pine Coulee Reservoir, and the fact that none of the other municipalities have
significant issues that cannot be resolved locally. Alternatives 2 and 4 were determined to be the most
viable and considered in further detail. Alternative 2 is an option that involves local upgrades. Alternative
4 is a regional option that involves two new parties that were not included as regional partners for the
study - the Town of High River and the Municipal District of Foothills.

In order to conclusively determine the most appropriate and cost effective long-term solution, a more in-
depth study and further consultation with affected parties should be completed. This would include AEP
for and AT for both alternatives and the Town of High River and the Municipal District of Foothills for
Alternative 4. The other Willow Creek regional partners should be excused from participating in the study.

10.2.1 Alternative 2: Raw Water Storage Upgrades

The data illustrates that the limiting factor in the existing raw water supply infrastructure is the available
raw water storage volume. Constructing additional raw water storage will allow the Town of Nanton to
provide a reliable supply of potable water when raw water is not available from Mosquito Creek.

Analysis of available flow data from Mosquito Creek over the past 30 years shows that there is an
approximately 120-day window from early May to late September when the Town is able to reliably
withdraw water from the Creek. The existing pump station has capacity to fill the proposed total storage
volume in a 70-day period.

The spring line extension work currently in detailed design will also aid in reducing the water shortage
risk.

In order to address taste and odour concerns a PAC system is proposed to be installed in conjunction with
the raw water storage expansion and pumping upgrades.

The capital cost estimates show this alternative to be the least costly of all the upgrades in terms of lower
capital cost and provides the lowest average cost of water over the 25-year design period.

10.2.2 Alternative 4: High River Regional Water Supply

The Town of High River is the closest municipality with sufficient infrastructure to provide a supply of
potable water to the Town of Nanton. Initial discussions with the Town of High River indicate that the
Town is willing to help their neighbours, though the Town of High River cautioned that multiple parties
have expressed interest in obtaining water from the Town. There is a limited amount of water available
from the Town of High River’s existing infrastructure and ultimately the decision of where water is
provided will be up to Town Council.

One advantage of this option is that the Town of Nanton would be able to decommission their raw water
storage reservoir and WTP. This would reduce the amount of Town resources required. The Town has
indicated that historically it has been difficult to retain the qualified personnel necessary to run the plant.
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11 RECOMMENDATIONS
At the conclusion of this review, the following recommendations have been developed for the Town of
Nanton:

· Continue with implementation of the Spring Line Extension project to supplement filling of the
raw water reservoir during periods of no flow in Mosquito Creek.

· Proceed with a study to compare Alternative 2 and Alternative 4 in greater detail, including
consultation with the Town of High River, MD of Foothills, Alberta Environment and Parks, and
Alberta Transportation.

· Engage in discussions further with the Town of High River, including the involvement of elected
officials.

· Proceed with proposed upgrades to the WWTP.

The following recommendations have been developed for the Town of Stavely:

· Proceed with a hydrogeological assessment including testing to determine the most appropriate
upgrade for increasing raw water allocation.

· Proceed with a wastewater treatment system assessment including wastewater flow monitoring
to determine the need for and appropriate timing of upgrades.



Willow Creek Region Shared Water Distribution Study

46

12 REFERENCES

Alberta Environment, “Water Management Plan for the Watersheds of the Upper Highwood and Upper
Little Bow Rivers – Volume 2 – Highwood Diversion Plan”, March 2008.

Alberta Environment, “Standards and Guidelines for Municipal Waterworks, Wastewater and Storm
Drainage Systems”, Drinking Water Branch, Environment Policy Branch, Environmental Assurance
Division, Edmonton, Alberta, March 2013.

Alberta Environment, “Water for Life – Alberta’s Strategy for Sustainability”, website:
http://www.waterforlife.gov.ab.ca, Edmonton, Alberta, November 2003.

Alberta Transportation. Alberta Municipal Water and Wastewater Partnership (AMWWP) Grant
Procedures Manual, 2006.



Willow Creek Region Shared Water Distribution Study

 -
GHOSTPINE ENVIRONMENTAL REPORT



 
 

 

Andrew Kleisinger, P. Eng. December 11, 2019 

Environmental Systems Manager Ghostpine No.: 5204 

MPE Engineering Ltd. Ghostpine Rev.: 0 

Suite 320, 6715 – 8 St.  

Calgary, Alberta  T2E 7H7 

 

Re: Site Visit of the Stavely Lagoon Discharge 
 

 

Introduction  

MPE Engineering Ltd. (MPE) requested Ghostpine Environmental Services Ltd. (Ghostpine) to assess the 

Town of Stavely lagoon discharge, as part of the Town of Nanton Shared Water Distribution Study.  

The focus of the assessment is to determine fish habitat suitability in the discharge zone. 

Methods 

Prior to the On-Site Assessment, a background review of the proposed project area was conducted 

including an aerial photograph review and review of government databases pertaining to potential fish 

species, watercourses and wetlands/waterbodies (AEP 2017, 2018). 

A Ghostpine Qualified Aquatic Environmental Specialist (QAES) conducted an On-Site Assessment of the 

proposed project area on June 21, 2019. 

Results 

The Stavely lagoon is partially surrounded by a man-made drainage ditch meant to allow natural runoff 

around the lagoon. The drainage ditch around the lagoon was dry at the time of the site visit. The lagoon 

drains into this man-made drainage ditch which then flows in an east by northeast direction and connects 

to a man-made bar ditch alongside Range Road (RR) 273 (Appendix A: Figure 1; Appendix B: Plate 1).  

The man-made runoff ditch is approximately 1.0 m wide, slightly incised, roughly 0.3 m deep at the 

discharge location and heavily choked with tall grass vegetation. 

The bar ditch that runs north along RR273 is roughly 2.0 m wide and 0.3 m deep, with decaying vegetation, 

turbid water and barely detectable flow (Appendix B: Plate 2). Shallow turbid water would likely be high in 

temperature and decaying vegetation indicates low dissolved oxygen (DO), typical of drainage ditches.  

It is unlikely the drainage ditch or the bar ditch provide fish habitat as it is likely dry most of the year. 

The bar ditch flows east along the south side of Township Road (TWP RD) 142 (Appendix B: Plate 3).  

The bar ditch was densely vegetated with tall grass and some aquatic vegetation. Wetted width where 

visible was approximately 1.0 to 1.5 m wide with water depths averaging 0.4 m. Flow was visible. 

The bar ditch crosses TWP RD 142 in 3-15-14-27 W4M. The culvert is undersized and has caused back 

flooding along the south side of the road and into an adjacent field, creating a temporary wetland  

(Appendix B: Plate 4). 
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The bar ditch continues to flow east along the north side of TWP RD 142 before entering an unnamed 

tributary to Clear Brook in 1-15-14-27 W4M (Appendix B: Plate 5). Water from the bar ditch could be 

observed flowing into Clear Brook but it is unclear how much of the water is from the lagoon discharge, as 

opposed to from runoff from recent rain events. The unnamed tributary is approximately 400 m long with 

what appears to be a gradient of 3 to 5%, with a shallow, narrow channel. It is unlikely fish would move up 

the unnamed tributary. 

The confluence to Clear Brook was heavily impacted by cattle standing in, and next to, both watercourses 

(Appendix B: Plate 6). 

Clear Brook is a large permanent mapped Class D watercourse with no Restricted Activity Period (indicating 

poor fish habitat). Clear Brook flows for approximately 20 km before entering Clear Lake (Appendix B: 

Plates 7, 8, 9). 

Clear Brook has multiple sections with densely growing aquatic grasses thereby losing defined bed and 

banks and creating isolated pools. Based on indications of eroded banks, the watercourse experiences 

large volumes of spring runoff over a short period of time. Otherwise, the watercourse appears to have 

isolated pools interconnected with wet vegetated areas. According to Alberta Environment and Parks Fish 

and Wildlife Internet Mapping Tool (FWIMT; AEP 2018), fish species have not been documented in  

Clear Brook. 

Recommendations 

Considering the low volume of lagoon release in combination with densely vegetated ditches and isolated 

pockets of water within Clear Brook, it is likely that the discharge from the lagoon does not reach  

Clear Lake. Clear Brook contains poor fish habitat so effluent discharge from the lagoon is not likely to 

affect fisheries resources. 

A fish and fish habitat assessment on Clear Brook at the effluent confluence is not considered necessary 

therefore is not recommended. 

Limitation of Liability 

Methods and results in this report are based on Ghostpine’s adherence to municipal, provincial and federal 

regulations in place on the date issued. Inter and intra-regulatory agency interpretation of rules and 

regulations have been accounted for as much as reasonably possible. 

During the preparation of this report and associated services, Ghostpine relied upon the full disclosure and 

accuracy of all applicable information by the client on the past, present and proposed conditions of this site. 

This report is based upon the information provided by MPE, information collected during desktop and/or 

field investigations, information gathered from regulatory bodies and agencies. The information provided 

by parties other than Ghostpine is believed to be accurate but cannot be guaranteed. The work was 

conducted by Ghostpine in accordance with the scope of work prepared for this project, including verbal or 

written requests from MPE. No other warranty, expressed or implied, is made. 

All spatial data presented in this report (text or figures) was collected by a hand-held GPS unit, which 

typically has a 5 to 7 m margin of error. This known margin of error may be subject to further variance or 

discrepancy under certain field conditions or the time of day. A verified survey is recommended where any 

distances are required for regulatory compliance or conformance. 

Ghostpine has exercised reasonable care and due diligence in the preparation of this report and the 

services have been performed in a manner consistent with other professionals currently practicing under 

similar conditions in the jurisdiction in which the services were provided. 
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Plate 1 

 

Date: June 21, 2019 

Location of Photo: 
15-9-14-27 W4M 

Photo Direction: East-northeast. 

Description: A man-made 
drainage ditch flows east-
northeast from the Stavely lagoon 
to the Range Road 273 bar ditch. 

 

Plate 2 

 

Date: June 21, 2019 

Location of Photo:  
16-9-14-27 W4M 

Photo Direction: North 

Description: Bar ditch along west 
side of Range Road 273, south of 
Township Road 142. 
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Plate 3 

 

Date: June 21, 2019 

Location of Photo:  
13-10-14-27 W4M 

Photo Direction: West 

Description: Bar ditch along the 
south side of Township Road 142, 
east of Range Road 273. 

 

Plate 4 

 

 

Date: June 21, 2019 

Location of Photo: 
3-15-14-27 W4M 

Photo Direction: Southwest 

Description: Temporary marsh 
wetland created by undersized 
culvert south of Township Road 
142. 
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Plate 5 

 

Date: June 21, 2019 

Location of Photo: 
2-15-14-27 W4M 

Photo Direction: Northeast 

Description: Culvert crossing of 
bar ditch to north of Township 
road 142. Ditch then enters an 
unnamed tributary of Clear Brook. 

 

Plate 6 

 

Date: June 21, 2019 

Location of Photo: 
1-15-14-27 W4M 

Photo Direction: Northwest. 

Description: Cattle trampling of 
Clear Brook on the west side of 
Range Road 272 and north of 
Township Road 142. 
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Plate 7 

 

Date: June 21, 2019 

Location of Photo: Northwest. 

Photo Direction:  
2-14-14-27 W4M 

Description: Culvert crossing of 
Clear Brook to north of Township 
Road 142. 

 

Plate 8 

 

Date: June 21, 2019 

Location of Photo: 
13-11-14-27 W4M 

Photo Direction: South. 

Description: Culvert crossing of 
Clear Brook to the east side of 
Range Road 271. 
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Plate 9 

 

Date: June 21, 2019 

Location of Photo: 
16-7-14-26 W4M 

Photo Direction: Southeast 

Description: Culverts crossing on 
south side of Township Road 142, 
west of Range Road 265 

 

 



Willow Creek Region Shared Water Distribution Study

 -
WASKASOO HYDROGEOLOGICAL SERVICES REPORT







































































































Willow Creek Region Shared Water Distribution Study

 -
DETAILED CAPITAL COST ESTIMATES



DESCRIPTION QUANTITY UNIT UNIT PRICE COST

Schedule A

1 Mobilization / Demobilization / Bonding & Insurance / Prof it 1 L.S. 1,023,000.00$ 1,023,000$

2 Raw Water Intake and Booster Station 1 L.S. 2,500,000.00$ 2,500,000$

3 Connection to Nanton Reserv oir 1 L.S. 20,000.00$ 20,000$

4 Raw Water Storage Upgrades 1 L.S. 3,000,000.00$ 3,000,000$

5 Flushing, Pressure Testing and Disinf ection 1 L.S. 50,000.00$ 50,000$

6 Allowance f or Easements in Priv ate Lands

   Land Acquisition (20 m Permanent) 122 ac 3,000.00$ 364,726$

   Easement Preparation and Execution 1 LS 50,000.00$ 50,000$

   Landman Requirements 1 LS 50,000.00$ 50,000$

7 Legal Surv ey 24,600 m 3.00$ 73,800$

8 Hy dro Excav ation 120 hours 450.00$ 54,000$

9
Supply  and Install 250mm DR-11 HDPE PE3408 water pipe
and f ittings 24,600 m 150.00$ 3,690,000$

10 Supply  and Install 250 mm water main isolation v alv es, complete 16 each 3,500.00$ 56,000$

11 Utility  Crossings 25 each 3,000.00$ 75,000$

12 Automatic Air Relief  Valv es 12 each 15,000.00$ 180,000$

13 Flushing Hy drants 4 each 7,500.00$ 30,000$

14 Pipeline Markers 50 each 300.00$ 15,000$

15 Grass Seeding 5 ha 3,000.00$ 14,760$

11,246,286$

1,687,000$

1,350,000$

282,000$

14,565,000$

ENGINEERING SERVICES (12%)

GEOTECHNICAL SERVICES (2.5%)

GRAND TOTAL

Shared Water Distribution Study
Alternative 1

Pine Coulee Raw Water Supply

ORDER OF MAGNITUDE COST ESTIMATE

SUBTOTAL

EXTRA WORK ALLOWANCE (15%)

2019-12-12 CE03.Alternatives



DESCRIPTION QUANTITY UNIT UNIT PRICE COST

General Items

1 Mobilization / Demobilization / Bonding & Insurance / Prof it 1 L.S. 303,000.00$ 303,000$

303,000$

Structures and Piping

1 Extend Mosquito Creek Intake Pipe to New Reserv oir 200 m 200.00$ 40,000$

2 Extend Spring Line Intake f rom WTP to Both Reserv oirs 700 m 200.00$ 140,000$

3 Intake/Outlet Piping 100 m 125.00$ 12,500$

4 Relocate Existing Reserv oir Outlet Pipe to WTP 300 m 125.00$ 37,500$

5 Relocate Existing Backwash Line 400 m 125.00$ 50,000$

6 Relocate Existing Reserv oir Aeration Pipe 350 m 75.00$ 26,250$

7 New Reserv oir Aeration Sy stem (Supplier Package, c/w building) 1 L.S. 300,000.00$ 300,000$

8 Misc. Piping Connections and Appurtenaces 1 L.S. 50,000.00$ 50,000$
656,250$

Site Excavation and Restoration

1 Topsoil Stripping 50,000 m2 1.00$ 50,000$

2 Common Excav ation 80,000 m3 8.00$ 640,000$

3 Topsoil Restoration 30,000 m2 2.00$ 60,000$

4 New Reserv oir Grav el Driv ing Bank Restoration 2,500 m2 7.50$ 18,750$

5 New Reserv oir Bank Armour 9,000 m2 55.00$ 495,000$

6 Relocate Drainage Ditch 350 m 85.00$ 29,750$

7 Chain Link Fencing 750 m 85.00$ 63,750$
1,357,250$

Water Treatment Plant Upgrades

1 Water Treatment Plant Upgrades:

  - Building Addition, Complete (Slab on grade, steel construction,
    HVAC, Elec) 1 LS 100,000.00$ 100,000$

  - Civ il site works to accommodate building expansion 1 LS 20,000.00$ 20,000$

  - Powdered Activ ated Carbon Feed Sy stem, complete 1 LS 500,000.00$ 500,000$

  - Coagulant Sidestream Injection Sy stem, complete 1 LS 50,000.00$ 50,000$

  - Process piping, v alv ing, instrumentation 1 LS 80,000.00$ 80,000$

  - Electrical upgrades 1 LS 75,000.00$ 75,000$
  - Programming and Commissioning 1 LS 30,000.00$ 30,000$

855,000$

GRAND SUBTOTAL 3,172,000$

476,000$

381,000$

80,000$

GRAND TOTAL 4,109,000$

ENGINEERING SERVICES (12%)

GEOTECHNICAL SERVICES (2.5%)

SUBTOTAL

SUBTOTAL

SUBTOTAL

SUBTOTAL

Shared Water Distribution Study
Alternative 2

Raw Water Storage Upgrades

ORDER OF MAGNITUDE COST ESTIMATE

EXTRA WORK ALLOWANCE (15%)

2019-12-12 CE03.Alternatives



DESCRIPTION QUANTITY UNIT UNIT PRICE COST

Schedule A

1 Mobilization / Demobilization / Bonding & Insurance / Prof it 1 L.S. 980,000.00$ 980,000$

2 Connection to High Riv er and Pump Station Upgrades 1 L.S. 750,000.00$ 750,000$

3 Connection to Nanton Potable Water Storage 1 L.S. 50,000.00$ 50,000$

4 Water Treatment Plant Decommissioning 1 L.S. 100,000.00$ 100,000$

5 Flushing, Pressure Testing and Disinf ection 1 L.S. 50,000.00$ 50,000$

6 Allowance f or Easements in Priv ate Lands

   Land Acquisition (20 m Permanent) 233 ac 3,000.00$ 699,800$

   Easement Preparation and Execution 1 LS 50,000.00$ 50,000$

   Landman Requirements 1 LS 50,000.00$ 50,000$

7 Legal Surv ey 47,200 m 3.00$ 141,600$

8 Hy dro Excav ation 160 hours 450.00$ 72,000$

9
Supply  and Install 250mm DR-11 HDPE PE3408 water pipe
and f ittings 47,200 m 150.00$ 7,080,000$

10 Supply  and Install 250 mm water main isolation v alv es, complete 30 each 3,500.00$ 105,000$

11 Utility  Crossings 50 each 3,000.00$ 150,000$

12 Automatic Air Relief  Valv es 25 each 15,000.00$ 375,000$

13 Flushing Hy drants 8 each 7,500.00$ 60,000$

14 Pipeline Markers 100 each 300.00$ 30,000$

15 Grass Seeding 9 ha 3,000.00$ 28,320$

10,771,720$

1,616,000$

1,293,000$

270,000$

13,951,000$

ENGINEERING SERVICES (12%)

GEOTECHNICAL SERVICES (2.5%)

GRAND TOTAL

Shared Water Distribution Study
Alternative 3

Claresholm Regional Water Supply

ORDER OF MAGNITUDE COST ESTIMATE

SUBTOTAL

EXTRA WORK ALLOWANCE (15%)

2019-12-12 CE03.Alternatives



DESCRIPTION QUANTITY UNIT UNIT PRICE COST

Schedule A

1 Mobilization / Demobilization / Bonding & Insurance / Prof it 1 L.S. 611,000.00$ 611,000$

2 Booster Station Upgrades:
  - Building Addition, complete (slab on grade, Steel construction,
    HVAC and Elec) 1 LS 150,000.00$ 150,000$

  - Civ il site works, including piping connections 1 LS 75,000.00$ 75,000$

  - Booster Pumps (Vertical Multistage Inline 20HP) 2 each 20,000.00$ 40,000$

  - Process piping, instrumentation and v alv es 1 LS 80,000.00$ 80,000$

  - Backup power generation 1 LS 100,000.00$ 100,000$

  - Electrical (including pump VFDs) 1 LS 100,000.00$ 100,000$
  - Controls and Instrumentation, Communication, Programming
    and Commissioning 1 LS 75,000.00$ 75,000$

3 Connection to Nanton Potable Water Storage 1 LS 50,000.00$ 50,000$

4 Water Treatment Plant Decomissioning 1 LS 100,000.00$ 100,000$

5 Flushing, Pressure Testing and Disinf ection 1 L.S. 20,000.00$ 20,000$

6 Allowance f or Easements in Priv ate Lands

   Land Acquisition (20 m Permanent) 141 ac 3,000.00$ 422,549$

   Easement Preparation and Execution 1 LS 20,000.00$ 20,000$

   Landman Requirements 1 LS 20,000.00$ 20,000$

7 Legal Surv ey 28,500 m 3.00$ 85,500$

8 Hy dro Excav ation 80 hours 450.00$ 36,000$

9
Supply  and Install 250mm DR-11 HDPE PE3408 water pipe
and f ittings 28,500 m 150.00$ 4,275,000$

10 Supply  and Install 250 mm water main isolation v alv es, complete 20 each 3,500.00$ 70,000$

11 Utility  Crossings 30 each 3,000.00$ 90,000$

12 Automatic Air Relief  Valv es 15 each 15,000.00$ 225,000$

13 Flushing Hy drants 5 each 7,500.00$ 37,500$

14 Pipeline Markers 60 each 300.00$ 18,000$

15 Grass Seeding 6 ha 3,000.00$ 17,100$

6,717,649$

1,008,000$

807,000$

168,000$

8,701,000$GRAND TOTAL

SUBTOTAL

EXTRA WORK ALLOWANCE (15%)

ENGINEERING SERVICES (12%)

GEOTECHNICAL SERVICES (2.5%)

Shared Water Distribution Study
Alternative 4

High River Regional Water Supply

ORDER OF MAGNITUDE COST ESTIMATE

2019-12-12 CE03.Alternatives



DESCRIPTION QUANTITY UNIT UNIT PRICE COST

Schedule A

1 Mobilization / Demobilization / Bonding & Insurance / Prof it 1 L.S. 606,000.00$ 606,000$

2 New Water Treatment Plant 1 L.S. 20,000,000.00$ 20,000,000$

3 Flushing, Pressure Testing and Disinf ection 1 L.S. 20,000.00$ 20,000$

4 Allowance f or Easements in Priv ate Lands

   Land Acquisition (20 m Permanent) 167 ac 3,000.00$ 501,869$

   Easement Preparation and Execution 1 LS 20,000.00$ 20,000$

   Landman Requirements 1 LS 20,000.00$ 20,000$

5 Legal Surv ey 33,850 m 3.00$ 101,550$

6 Hy dro Excav ation 140 hours 450.00$ 63,000$

7
Supply  and Install 250mm DR-11 HDPE PE3408 water pipe
and f ittings 28,100 m 150.00$ 4,215,000$

8
Supply  and Install 150mm DR-11 HDPE PE3408 water pipe
and f ittings 5,750 m 100.00$ 575,000$

8 Supply  and Install water main isolation v alv es, complete 25 each 3,500.00$ 87,500$

9 Utility  Crossings 35 each 3,000.00$ 105,000$

10 Automatic Air Relief  Valv es 17 each 15,000.00$ 255,000$

11 Flushing Hy drants 6 each 7,500.00$ 45,000$

12 Pipeline Markers 70 each 300.00$ 21,000$

13 Grass Seeding 7 ha 3,000.00$ 20,310$

26,656,229$

3,999,000$

3,199,000$

667,000$

34,521,000$

ENGINEERING SERVICES (12%)

GEOTECHNICAL SERVICES (2.5%)

GRAND TOTAL

Shared Water Distribution Study
Alternative 5

Pine Coulee Regional Water Supply

ORDER OF MAGNITUDE COST ESTIMATE

SUBTOTAL

EXTRA WORK ALLOWANCE (15%)

2019-12-12 CE03.Alternatives



Willow Creek Region Shared Water Distribution Study

–
PRESENT WORTH ANALYSIS



Shared Water Distribution Study
O&M Costs - Alternative 2 Nanton RW Storage and WTP Upgrade

Engineer Input

To Be Determined

Not Applicable

Assumptions

General:

                                                                 Power Cost: 0.12 $/kW hr

Gas Cost: 5.60 $/GJ

Inflation: 2 %

Operations Annual Cost:

Labour Annual Cost: 175000

Administration Annual Cost: 30000

Raw Water Conveyance: $/m3

UV Lamp Replacement: 0 No. of Lamps per year

UV Lamp Replacement Cost: 500 $/Lamp

Filter Media Life Expectancy: 10 years

Filter Media Volume: Per Filter Train

Sand: 1.512 m3 (Calc u lated from  PDF ins erted in to  s preads heet)

Anthracite: 2.268 m3 (Calc u lated from  PDF ins erted in to  s preads heet)

Filter Media Replacement Cost: $/m3

Membrane: $

Sand: 900 $/m3

Anthracite: 3500 $/m3

Maintenance Allowance Unit Cost: 0.1 $/m3 Process Chemical Consumption:

Annual Building Electricity Consumption (lighting, HVAC) 100000 kWh

Annual Gas Consumption 3000 GJ KMnO4 Dosage Rate: mg/L

KMnO4 Cost: $/kg

WTP General:

Number of FiltrationTrains: 3 Clarifier Microsand Usage Rate: mg/L

Number of Expansion Filtration Trains: Clarifier Microsand Cost: $/kg

Number of Membrane Modules per Train:
Net Potable Water Production: 3.8 MLD (Sum m ation of flows  from  DAF Upgrade dwgs . AE)CO2 Dosage Rate: 25 mg/L

Minimum Plant Flow: 20 l/sec (Gues s ) CO2 Cost: 0.4 $/kg

WTP Efficiency: 80 % CO2 Lease & Fees: 33.21 $/day

Filtration System Downtime (Clean): 5 hr/day

XR Recirc Rate: % Coagulant Dosage Rate: 25 mg/L

Max Filtrate Instantaneous Flow: 56 l/sec Coagulant Cost: 1.20 $/kg

Max Membrane Feed Instantaneous Flow: 56 l/sec

PAC Dosage Rate: 5 mg/L

Raw Water  Pumping (Mosquito Creek): PAC Cost: 9.20 $/kg

                      Pump Head Required: 61 m (From  M PE Rec ord Drawings  2630-002-03)

Pump & Motor Combined Efficiency: 75 % Chlorine Dosage Rate: 3.5 mg/L

Chlorine Cost: 2.11 $/kg

Raw Water  Pumping (In-Plant):

                      Pump Head Required: 16 m (From  DAF Upgrade dwgs  AE) Flocculant Dosage Rate: 10 mg/L Gues s

Pump & Motor Combined Efficiency: 75 % Flocculant Cost: 1.25 $/kg Gues s

RW Aeration Air  Compressor:

No. of Compressors: 2 Polymer Dosage Rate: mg/L

Motor: 3.72 kW (As s um ed) Polymer Cost: $/kg

% Runtime during production: 100 %

NaCl Consumption Rate: kg/day

Rapid Mixer/Sidestream Injection Booster  Pump: NaCl Cost: $/kg

                                                                Motor: kW

Flocculators

                      No. of Motors: 4

Motor: 3.72 kW (As s um ed)

% Runtime during production: 100 %

Coagulation / Maturation Mixers:

                     No. of Coagulation Mixers): Cleaning Chemical Consumption:

1st Stage Motor: kW

No. of Maturation Mixer(s): EFM

2nd Stage Motor: kW NaOCl per EFM: L

EFM Frequency: m3 Produced Water/EFM

DAF Recycle Pumps

                      No. of Motors: 2 CIP

Motor: 3.72 kW (As s um ed) Caustic per CIP: L

% Runtime during production: 50 % NaOCl per CIP: L

Citric Acid per CIP: L



DAF Scraper Motor CIP Frequency: m3 Produced Water/CIP

                      No. of Motors: 2

Motor: 1.49 kW (As s um ed) Cleaning Chemical Cost

% Runtime during production: 10 %

Caustic Cost: 0.00 $/kg

Mixer: NaOCl Cost: $/kg

                                                No. of Mixers: Citirc Acid Cost: $/kg

Motor: kW

Filtrate Pumping:

Pump Head Required: 14 m

Pump & Motor Combined Efficieny: 75 %

Air  Blower (For Sand Filter  System):

                                                  No. of Blowers: 2

Motor: 3.72 kW

% Runtime during production: 5 %

Filter  Backwash Pumping:

    Pump Head Required: 18 m (From  DAF Upgrade dwgs  AE)

Flow: 88 l/sec

Pump & Motor Combined Efficiency: 75 %

% Runtime during production: 5 %

Air  Compressor(s):

No. of Compressors: 1

Motor: 3.72 kW

% Runtime During Production: 100 %

PAC System Operation:

                          Motor: 0.15 kW

Polymer Pumping:

                Motor: kW

Coagulant Pumping:

                                                  Motor: 0.15 kW

Flucculant Pumping:

                                                        Motor: 0.15 kW

UV Disinfection System:

    No. of Reactors:

Motor: kW

% Runtime During Production: %

CIP Recirc Pumping:

                                              Motor: kW

% Runtime During Production: %

CIP Drain Pumping:

                                                 Motor: kW

% Runtime During Production: %

Distr ibution Pumping:

Pump Head Required: 64 m

Pump & Motor Combined Efficiency: 75 %



Year 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040 2041 2042 2043 2044

Town of Nanton Projected Water  Usage Unit

 Total Avg Day (m3/day) 924 938 952 967 981 996 1,011 1,026 1,041 1,057 1,073 1,089 1,105 1,122 1,139 1,156 1,173 1,191 1,208 1,227 1,245 1,264 1,283 1,302 1,321 1,341

Max Day (m3/day) 1,979 2,009 2,039 2,069 2,100 2,132 2,164 2,196 2,229 2,263 2,297 2,331 2,366 2,401 2,438 2,474 2,511 2,549 2,587 2,626 2,665 2,705 2,746 2,787 2,829 2,871

Water Treatment System Power Consumption

Raw Water Pump (Creek) Operation Projected Run Time (hr) 12.8 13.0 13.2 13.4 13.6 13.8 14.0 14.2 14.5 14.7 14.9 15.1 15.3 15.6 15.8 16.1 16.3 16.5 16.8 17.0 17.3 17.6 17.8 18.1 18.4 18.6

Raw Water Pump Operation Projected Flow Rate (l/sec) 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20

Raw Water Pump Operation Power Consumption (kW hr) 205 208 211 214 217 221 224 227 231 234 238 241 245 249 252 256 260 264 268 272 276 280 284 288 293 297

Raw Water Pump Operation Cost ($) 13.52 13.99 14.49 15.00 15.53 16.08 16.64 17.23 17.84 18.47 19.12 19.80 20.50 21.22 21.97 22.74 23.55 24.38 25.24 26.13 27.05 28.01 29.00 30.02 31.08 32.18

Raw Water Pump (In-Plant) Operation Projected Run Time (hr) 12.8 13.0 13.2 13.4 13.6 13.8 14.0 14.2 14.5 14.7 14.9 15.1 15.3 15.6 15.8 16.1 16.3 16.5 16.8 17.0 17.3 17.6 17.8 18.1 18.4 18.6

Raw Water Pump Operation Projected Flow Rate (l/sec) 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20

Raw Water Pump Operation Power Consumption (kW hr) 54 55 55 56 57 58 59 60 61 61 62 63 64 65 66 67 68 69 70 71 72 73 75 76 77 78

Raw Water Pump Operation Cost ($) 6.45 6.67 6.91 7.15 7.41 7.67 7.94 8.22 8.51 8.81 9.12 9.44 9.77 10.12 10.48 10.85 11.23 11.63 12.04 12.46 12.90 13.36 13.83 14.32 14.82 15.34

RW Aeration Air Compressor Operation Projected Run Time (hr) 12.8 13.0 13.2 13.4 13.6 13.8 14.0 14.2 14.5 14.7 14.9 15.1 15.3 15.6 15.8 16.1 16.3 16.5 16.8 17.0 17.3 17.6 17.8 18.1 18.4 18.6

RWPS Air Compressor Operation Power Consumption (kW hr) 95.5 96.9 98.4 99.9 101.4 102.9 104.4 106.0 107.6 109.2 110.8 112.5 114.2 115.9 117.6 119.4 121.2 123.0 124.9 126.7 128.6 130.6 132.5 134.5 136.5 138.6

RWPS Air Compressor Operation Avg Day Cost ($) 11.46 11.87 12.29 12.72 13.17 13.63 14.11 14.61 15.13 15.66 16.21 16.79 17.38 17.99 18.63 19.29 19.97 20.67 21.40 22.16 22.94 23.75 24.59 25.45 26.35 27.28

Flocculator Operation Projected Run Time (hr) 12.8 13.0 13.2 13.4 13.6 13.8 14.0 14.2 14.5 14.7 14.9 15.1 15.3 15.6 15.8 16.1 16.3 16.5 16.8 17.0 17.3 17.6 17.8 18.1 18.4 18.6

Flocculator Operation Power Consumption (kW hr) 191.0 193.9 196.8 199.8 202.7 205.8 208.9 212.0 215.2 218.4 221.7 225.0 228.4 231.8 235.3 238.8 242.4 246.0 249.7 253.5 257.3 261.1 265.1 269.0 273.1 277.2

Flocculator Operation Avg Day Cost ($) 22.92 23.73 24.57 25.44 26.34 27.27 28.23 29.22 30.26 31.32 32.43 33.57 34.76 35.99 37.26 38.57 39.93 41.34 42.80 44.31 45.88 47.50 49.17 50.91 52.71 54.57

DAF Recycle Pump Projected Run Time (hr) 6.4 6.5 6.6 6.7 6.8 6.9 7.0 7.1 7.2 7.3 7.4 7.6 7.7 7.8 7.9 8.0 8.1 8.3 8.4 8.5 8.6 8.8 8.9 9.0 9.2 9.3

DAF Recycle Pump Power Consumption (kW hr) 47.8 48.5 49.2 49.9 50.7 51.4 52.2 53.0 53.8 54.6 55.4 56.3 57.1 58.0 58.8 59.7 60.6 61.5 62.4 63.4 64.3 65.3 66.3 67.3 68.3 69.3

DAF Recycle Pump Avg Day Cost ($) 5.73 5.93 6.14 6.36 6.58 6.82 7.06 7.31 7.56 7.83 8.11 8.39 8.69 9.00 9.31 9.64 9.98 10.34 10.70 11.08 11.47 11.87 12.29 12.73 13.18 13.64

DAF Scraper Motor Projected Run Time (hr) 1.3 1.3 1.3 1.3 1.4 1.4 1.4 1.4 1.4 1.5 1.5 1.5 1.5 1.6 1.6 1.6 1.6 1.7 1.7 1.7 1.7 1.8 1.8 1.8 1.8 1.9

DAF Scraper Motor Power Consumption (kW hr) 3.8 3.9 3.9 4.0 4.1 4.1 4.2 4.2 4.3 4.4 4.4 4.5 4.6 4.6 4.7 4.8 4.9 4.9 5.0 5.1 5.2 5.2 5.3 5.4 5.5 5.6

DAF Scraper Motor Avg Day Cost ($) 0.46 0.48 0.49 0.51 0.53 0.55 0.57 0.59 0.61 0.63 0.65 0.67 0.70 0.72 0.75 0.77 0.80 0.83 0.86 0.89 0.92 0.95 0.98 1.02 1.06 1.09

Blower Operation Projected Run Time (hr) 0.6 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.9 0.9 0.9 0.9 0.9 0.9 0.9

Blower Operation Power Consumption (kW hr) 4.8 4.8 4.9 5.0 5.1 5.1 5.2 5.3 5.4 5.5 5.5 5.6 5.7 5.8 5.9 6.0 6.1 6.2 6.2 6.3 6.4 6.5 6.6 6.7 6.8 6.9

Blower Operation Avg Day Cost ($) 0.57 0.59 0.61 0.64 0.66 0.68 0.71 0.73 0.76 0.78 0.81 0.84 0.87 0.90 0.93 0.96 1.00 1.03 1.07 1.11 1.15 1.19 1.23 1.27 1.32 1.36

Filter Back Pulse Pump Operation Projected Run Time (hr) 0.6 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.9 0.9 0.9 0.9 0.9 0.9 0.9

Filter Back Pulse Pump Operation Projected Flow Rate (l/sec) 88 88 88 88 88 88 88 88 88 88 88 88 88 88 88 88 88 88 88 88 88 88 88 88 88 88

Filter Back Pulse Pump Operation Power Consumption (kW hr) 13 13 14 14 14 14 15 15 15 15 15 16 16 16 16 17 17 17 17 18 18 18 18 19 19 19

Filter Back Pulse Pump Operation Cost ($) 1.60 1.65 1.71 1.77 1.83 1.90 1.96 2.03 2.11 2.18 2.26 2.34 2.42 2.50 2.59 2.68 2.78 2.88 2.98 3.08 3.19 3.31 3.42 3.54 3.67 3.80

Compressor Operation Projected Run Time (hr) 12.8 13.0 13.2 13.4 13.6 13.8 14.0 14.2 14.5 14.7 14.9 15.1 15.3 15.6 15.8 16.1 16.3 16.5 16.8 17.0 17.3 17.6 17.8 18.1 18.4 18.6

Compressor Operation Power Consumption (kW hr) 47.8 48.5 49.2 49.9 50.7 51.4 52.2 53.0 53.8 54.6 55.4 56.3 57.1 58.0 58.8 59.7 60.6 61.5 62.4 63.4 64.3 65.3 66.3 67.3 68.3 69.3

Compressor Operation Avg Day Cost ($) 5.73 5.93 6.14 6.36 6.58 6.82 7.06 7.31 7.56 7.83 8.11 8.39 8.69 9.00 9.31 9.64 9.98 10.34 10.70 11.08 11.47 11.87 12.29 12.73 13.18 13.64

PAC System Operation Projected Run Time (hr) 12.8 13.0 13.2 13.4 13.6 13.8 14.0 14.2 14.5 14.7 14.9 15.1 15.3 15.6 15.8 16.1 16.3 16.5 16.8 17.0 17.3 17.6 17.8 18.1 18.4 18.6

PAC System Operation Power Consumption (kW hr) 1.9 2.0 2.0 2.0 2.0 2.1 2.1 2.1 2.2 2.2 2.2 2.3 2.3 2.3 2.4 2.4 2.4 2.5 2.5 2.6 2.6 2.6 2.7 2.7 2.8 2.8

PAC System Operation Avg Day Cost ($) 0.23 0.24 0.25 0.26 0.27 0.27 0.28 0.29 0.30 0.32 0.33 0.34 0.35 0.36 0.38 0.39 0.40 0.42 0.43 0.45 0.46 0.48 0.50 0.51 0.53 0.55

Coagulant Pump Operation Projected Run Time (hr) 12.8 13.0 13.2 13.4 13.6 13.8 14.0 14.2 14.5 14.7 14.9 15.1 15.3 15.6 15.8 16.1 16.3 16.5 16.8 17.0 17.3 17.6 17.8 18.1 18.4 18.6

Coagulant Pump Operation Power Consumption (kW hr) 1.9 2.0 2.0 2.0 2.0 2.1 2.1 2.1 2.2 2.2 2.2 2.3 2.3 2.3 2.4 2.4 2.4 2.5 2.5 2.6 2.6 2.6 2.7 2.7 2.8 2.8

Coagulant Pump Operation Avg Day Cost ($) 0.23 0.24 0.25 0.26 0.27 0.27 0.28 0.29 0.30 0.32 0.33 0.34 0.35 0.36 0.38 0.39 0.40 0.42 0.43 0.45 0.46 0.48 0.50 0.51 0.53 0.55

Flocculant Pump Operation Projected Run Time (hr) 12.8 13.0 13.2 13.4 13.6 13.8 14.0 14.2 14.5 14.7 14.9 15.1 15.3 15.6 15.8 16.1 16.3 16.5 16.8 17.0 17.3 17.6 17.8 18.1 18.4 18.6

Flocculant Pump Operation Power Consumption (kW hr) 1.9 2.0 2.0 2.0 2.0 2.1 2.1 2.1 2.2 2.2 2.2 2.3 2.3 2.3 2.4 2.4 2.4 2.5 2.5 2.6 2.6 2.6 2.7 2.7 2.8 2.8

Flocculant Pump Operation Avg Day Cost ($) 0.23 0.24 0.25 0.26 0.27 0.27 0.28 0.29 0.30 0.32 0.33 0.34 0.35 0.36 0.38 0.39 0.40 0.42 0.43 0.45 0.46 0.48 0.50 0.51 0.53 0.55

Total Avg Day Cost ($) 122.04 125.26 128.57 131.99 135.51 139.14 142.87 146.72 150.69 154.78 159.00 163.35 167.83 172.45 177.21 182.13 187.19 192.42 197.80 203.36 209.09 215.00 221.10 227.39 233.89 240.58

Avg Day Unit Cost ($/m3) 0.13 0.13 0.14 0.14 0.14 0.14 0.14 0.14 0.14 0.15 0.15 0.15 0.15 0.15 0.16 0.16 0.16 0.16 0.16 0.17 0.17 0.17 0.17 0.17 0.18 0.18

Projected Operational Costs



Distr ibution Pumping Power Consumption

Distribution Pump Projected Run Time (hr) 24 24 24 24 24 24 25 26 27 28 24 25 26 27 28 24 25 26 27 28 24 25 26 27 28 24

Distribution Pump Operation Projected Flow Rate (l/sec) 11 11 11 11 11 12 12 12 12 12 12 13 13 13 13 13 14 14 14 14 14 15 15 15 15 16

Distribution Pump Operation Power Consumption (kW hr) 215 218 221 225 228 231 245 258 272 287 249 264 278 293 309 269 284 300 316 333 289 306 323 340 358 312

Distribution Pump Operation Avg Day Cost ($) 25.78 26.69 27.64 28.61 29.62 30.67 33.07 35.61 38.29 41.11 36.48 39.34 42.36 45.54 48.89 43.39 46.79 50.38 54.16 58.15 51.60 55.65 59.92 64.42 69.17 61.38

Total Avg Day Cost ($) 25.78 26.69 27.64 28.61 29.62 30.67 33.07 35.61 38.29 41.11 36.48 39.34 42.36 45.54 48.89 43.39 46.79 50.38 54.16 58.15 51.60 55.65 59.92 64.42 69.17 61.38

Avg Day Unit Cost ($/m3) 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.04 0.04 0.03 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.05 0.04 0.04 0.05 0.05 0.05 0.05

Building Electr icity Consumption

WTP & RWPS Building Avg Day Electricity Consumption ($/day) 32.88 33.53 34.20 34.89 35.59 36.30 37.02 37.77 38.52 39.29 40.08 40.88 41.70 42.53 43.38 44.25 45.13 46.04 46.96 47.90 48.85 49.83 50.83 51.84 52.88 53.94

Total Avg Day Cost ($) 32.88 33.53 34.20 34.89 35.59 36.30 37.02 37.77 38.52 39.29 40.08 40.88 41.70 42.53 43.38 44.25 45.13 46.04 46.96 47.90 48.85 49.83 50.83 51.84 52.88 53.94

Avg Day Unit Cost ($/m3) 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04

Building Energy Consumption

WTP & RWPS Building Avg Day Gas Consumption ($/day) 46.03 46.95 47.89 48.84 49.82 50.82 51.83 52.87 53.93 55.01 56.11 57.23 58.37 59.54 60.73 61.95 63.19 64.45 65.74 67.05 68.39 69.76 71.16 72.58 74.03 75.51

Total Avg Day Cost ($) 46.03 46.95 47.89 48.84 49.82 50.82 51.83 52.87 53.93 55.01 56.11 57.23 58.37 59.54 60.73 61.95 63.19 64.45 65.74 67.05 68.39 69.76 71.16 72.58 74.03 75.51

Avg Day Unit Cost ($/m3) 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.06 0.06 0.06 0.06 0.06

Process Chemical Consumption

CO2 Avg Day Consumption (kg) 23 23 24 24 25 25 25 26 26 26 27 27 28 28 28 29 29 30 30 31 31 32 32 33 33 34

CO2 Avg Day Cost ($) 42.45 43.44 44.45 45.50 46.56 47.66 48.78 49.93 51.11 52.31 53.55 54.82 56.13 57.47 58.84 60.24 61.69 63.17 64.68 66.24 67.84 69.48 71.16 72.89 74.66 76.48

Coagulant Avg Day Consumption (kg) 23 23 24 24 25 25 25 26 26 26 27 27 28 28 28 29 29 30 30 31 31 32 32 33 33 34

Coagulant Avg Day Cost ($) 27.73 28.71 29.72 30.77 31.86 32.98 34.15 35.35 36.60 37.89 39.23 40.61 42.05 43.53 45.07 46.66 48.31 50.01 51.78 53.60 55.50 57.46 59.48 61.58 63.76 66.01

PAC Avg Day Consumption (kg) 5 5 5 5 5 5 5 5 5 5 5 5 6 6 6 6 6 6 6 6 6 6 6 7 7 7

PAC Avg Day Cost ($) 42.52 44.02 45.57 47.18 48.85 50.57 52.36 54.21 56.12 58.10 60.15 62.27 64.47 66.75 69.11 71.54 74.07 76.68 79.39 82.19 85.10 88.10 91.21 94.43 97.76 101.21

CL2 Avg Day Consumption (kg) 3 3 3 3 3 3 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 5 5 5

CL2 Avg Day Cost ($) 6.83 7.07 7.32 7.57 7.84 8.12 8.41 8.70 9.01 9.33 9.66 10.00 10.35 10.72 11.09 11.49 11.89 12.31 12.75 13.20 13.66 14.14 14.64 15.16 15.70 16.25

Caustic Avg Day Consumption (kg) 9 9 10 10 10 10 10 10 10 11 11 11 11 11 11 12 12 12 12 12 12 13 13 13 13 13

Caustic Avg Day Cost ($) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total Avg Day Cost ($) 119.52 123.23 127.07 131.02 135.11 139.33 143.69 148.19 152.83 157.63 162.59 167.71 173.00 178.46 184.10 189.93 195.95 202.17 208.60 215.24 222.10 229.18 236.50 244.06 251.88 259.95

Avg Day Unit Cost ($/m3) 0.13 0.13 0.13 0.14 0.14 0.14 0.14 0.14 0.15 0.15 0.15 0.15 0.16 0.16 0.16 0.16 0.17 0.17 0.17 0.18 0.18 0.18 0.18 0.19 0.19 0.19

Operations Cost

Labour Unit Cost ($/m3) 0.52 0.52 0.52 0.53 0.53 0.53 0.53 0.54 0.54 0.54 0.54 0.55 0.55 0.55 0.56 0.56 0.56 0.56 0.57 0.57 0.57 0.58 0.58 0.58 0.58 0.59

Labour Avg Day Cost ($/day) 479.45 489.04 498.82 508.80 518.97 529.35 539.94 550.74 561.75 572.99 584.45 596.14 608.06 620.22 632.63 645.28 658.18 671.35 684.78 698.47 712.44 726.69 741.22 756.05 771.17 786.59

Total Avg Day Cost ($) 479.45 489.04 498.82 508.80 518.97 529.35 539.94 550.74 561.75 572.99 584.45 596.14 608.06 620.22 632.63 645.28 658.18 671.35 684.78 698.47 712.44 726.69 741.22 756.05 771.17 786.59

Avg Day Unit Cost ($/m3) 0.52 0.52 0.52 0.53 0.53 0.53 0.53 0.54 0.54 0.54 0.54 0.55 0.55 0.55 0.56 0.56 0.56 0.56 0.57 0.57 0.57 0.58 0.58 0.58 0.58 0.59

Adminstration Cost

Administration Unit Cost ($/m3) 0.09 0.09 0.09 0.09 0.09 0.09 0.09 0.09 0.09 0.09 0.09 0.09 0.09 0.09 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10

Administration Avg Day Cost ($/day) 82.19 83.84 85.51 87.22 88.97 90.75 92.56 94.41 96.30 98.23 100.19 102.20 104.24 106.32 108.45 110.62 112.83 115.09 117.39 119.74 122.13 124.58 127.07 129.61 132.20 134.84

Total Avg Day Cost ($) 82.19 83.84 85.51 87.22 88.97 90.75 92.56 94.41 96.30 98.23 100.19 102.20 104.24 106.32 108.45 110.62 112.83 115.09 117.39 119.74 122.13 124.58 127.07 129.61 132.20 134.84

Avg Day Unit Cost ($/m3) 0.09 0.09 0.09 0.09 0.09 0.09 0.09 0.09 0.09 0.09 0.09 0.09 0.09 0.09 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10

` Maintenance

Filter Media Replacement ($/day) 7.64 7.80 7.95 8.11 8.27 8.44 8.61 8.78 8.95 9.13 9.32 9.50 9.69 9.89 10.08 10.29 10.49 10.70 10.92 11.13 11.36 11.58 11.82 12.05 12.29 12.54

General Maintenance Allowance ($/day) 92.43 95.70 99.07 102.57 106.19 109.94 113.82 117.84 122.00 126.31 130.76 135.38 140.16 145.11 150.23 155.53 161.02 166.71 172.59 178.68 184.99 191.52 198.28 205.28 212.53 220.03

Total Avg Day Cost ($) 100.08 103.49 107.03 110.68 114.46 118.38 122.43 126.62 130.95 135.44 140.08 144.88 149.85 154.99 160.31 165.82 171.51 177.41 183.51 189.82 196.35 203.10 210.10 217.33 224.82 232.57

Avg Day Unit Cost ($/m3) 0.11 0.11 0.11 0.11 0.12 0.12 0.12 0.12 0.13 0.13 0.13 0.13 0.14 0.14 0.14 0.14 0.15 0.15 0.15 0.15 0.16 0.16 0.16 0.17 0.17 0.17

Total Operation & Maintenance Costs

Total Avg Day Cost ($) 1007.97 1032.04 1056.73 1082.06 1108.06 1134.73 1163.42 1192.93 1223.27 1254.48 1278.97 1311.72 1345.41 1380.06 1415.71 1443.36 1480.78 1519.30 1558.93 1599.72 1630.96 1673.80 1717.90 1763.29 1810.03 1845.37

Avg Day Unit Cost ($/m3) 1.09 1.10 1.11 1.12 1.13 1.14 1.15 1.16 1.17 1.19 1.19 1.20 1.22 1.23 1.24 1.25 1.26 1.28 1.29 1.30 1.31 1.32 1.34 1.35 1.37 1.38



Shared Water Distribution Study
O&M Costs - High River Regional Water Supply

Engineer Input

To Be Determined

Not Applicable

Assumptions

General:

                                                                 Power Cost: 0.12 $/kW hr Process Chemical Consumption:

Gas Cost: 5.60 $/GJ

Inflation: 2 %

Operations Annual Cost:

Labour Annual Cost: 70000

Administration Annual Cost: 20000

Potable Water Purchase: 0.93 $/m3 (From  Rei l ley  @ Town of High Riv er)

Potable Water Connection Fee: 1500 $/month (From  Rei l ley  @ Town of High Riv er)

Maintenance Allowance Unit Cost: 0.015 $/m3

Annual Building Electricity Consumption (lighting, HVAC) 50000 kWh

Annual Gas Consumption 2000 GJ

Process Chemical Consumption:

Regional Booster  Pumping:

                      Pump Head Required: 46 m

Pump & Motor Combined Efficiency: 75 % Chlorine Dosage Rate: 1.5 mg/L

Chlorine Cost: 2.11 $/kg

Distr ibution Pumping:

Pump Head Required: 64 m

Pump & Motor Combined Efficiency: 76 %

Year 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040 2041 2042 2043 2044

Town of Nanton Projected Water  Usage Unit

 Total Avg Day (m3/day) 924 938 952 967 981 996 1,011 1,026 1,041 1,057 1,073 1,089 1,105 1,122 1,139 1,156 1,173 1,191 1,208 1,227 1,245 1,264 1,283 1,302 1,321 1,341

Max Day (m3/day) 1,979 2,009 2,039 2,069 2,100 2,132 2,164 2,196 2,229 2,263 2,297 2,331 2,366 2,401 2,438 2,474 2,511 2,549 2,587 2,626 2,665 2,705 2,746 2,787 2,829 2,871

Water Treatment System Power Consumption

Regional Booster Pump Operation Projected Run Time (hr) 24.0 24.0 24.0 24.0 24.0 24.0 24.0 24.0 24.0 24.0 24.0 24.0 24.0 24.0 24.0 24.0 24.0 24.0 24.0 24.0 24.0 24.0 24.0 24.0 24.0 24.0

Regional Booster Pump Operation Projected Flow Rate (l/sec) 11 11 11 11 11 12 12 12 12 12 12 13 13 13 13 13 14 14 14 14 14 15 15 15 15 16

Regional Booster Pump Operation Power Consumption (kW hr) 154 157 159 161 164 166 169 171 174 177 179 182 185 187 190 193 196 199 202 205 208 211 214 218 221 224

Total Avg Day Cost ($) 18.53 19.19 19.86 20.57 21.29 22.04 22.82 23.63 24.46 25.32 26.22 27.14 28.10 29.09 30.12 31.18 32.28 33.42 34.60 35.83 37.09 38.40 39.76 41.16 42.61 44.12

Avg Day Unit Cost ($/m3) 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03

Distr ibution Pumping Power Consumption

Distribution Pump Projected Run Time (hr) 24 24 24 24 24 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44

Distribution Pump Operation Projected Flow Rate (l/sec) 11 11 11 11 11 12 12 12 12 12 12 13 13 13 13 13 14 14 14 14 14 15 15 15 15 16

Distribution Pump Operation Power Consumption (kW hr) 212 215 218 222 225 228 242 255 269 283 297 312 327 343 359 376 392 410 427 446 464 483 503 523 543 564

Distribution Pump Operation Avg Day Cost ($) 25.45 26.34 27.27 28.24 29.23 30.26 32.64 35.14 37.78 40.56 43.50 46.58 49.84 53.26 56.86 60.66 64.64 68.84 73.25 77.88 82.75 87.87 93.25 98.89 104.82 111.05

Total Avg Day Cost ($) 25.45 26.34 27.27 28.24 29.23 30.26 32.64 35.14 37.78 40.56 43.50 46.58 49.84 53.26 56.86 60.66 64.64 68.84 73.25 77.88 82.75 87.87 93.25 98.89 104.82 111.05

Avg Day Unit Cost ($/m3) 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.04 0.04 0.04 0.04 0.05 0.05 0.05 0.05 0.06 0.06 0.06 0.06 0.07 0.07 0.07 0.08 0.08 0.08

Building Electr icity Consumption

WTP & RWPS Building Avg Day Electricity Consumption ($/day) 16.44 16.77 17.10 17.44 17.79 18.15 18.51 18.88 19.26 19.65 20.04 20.44 20.85 21.26 21.69 22.12 22.57 23.02 23.48 23.95 24.43 24.92 25.41 25.92 26.44 26.97

Total Avg Day Cost ($) 16.44 16.77 17.10 17.44 17.79 18.15 18.51 18.88 19.26 19.65 20.04 20.44 20.85 21.26 21.69 22.12 22.57 23.02 23.48 23.95 24.43 24.92 25.41 25.92 26.44 26.97

Avg Day Unit Cost ($/m3) 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02

Projected Operational Costs



Building Energy Consumption

WTP & RWPS Building Avg Day Gas Consumption ($/day) 30.68 31.30 31.92 32.56 33.21 33.88 34.56 35.25 35.95 36.67 37.40 38.15 38.92 39.69 40.49 41.30 42.12 42.97 43.83 44.70 45.60 46.51 47.44 48.39 49.35 50.34

Total Avg Day Cost ($) 30.68 31.30 31.92 32.56 33.21 33.88 34.56 35.25 35.95 36.67 37.40 38.15 38.92 39.69 40.49 41.30 42.12 42.97 43.83 44.70 45.60 46.51 47.44 48.39 49.35 50.34

Avg Day Unit Cost ($/m3) 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04

Potable Water  Conyenace

Potable Water Conveyance Charge ($/day) 859.62 889.97 903.32 916.87 930.62 944.58 958.75 973.13 987.73 1002.54 1017.58 1032.85 1048.34 1064.06 1080.02 1096.22 1112.67 1129.36 1146.30 1163.49 1180.95 1198.66 1216.64 1234.89 1253.41 1272.21

Potable Water Connection Fee 50.00 50.00 50.00 50.00 50.00 50.00 50.00 50.00 50.00 50.00 50.00 50.00 50.00 50.00 50.00 50.00 50.00 50.00 50.00 50.00 50.00 50.00 50.00 50.00 50.00 50.00

Total Avg Day Cost ($) 845.95 891.65 922.40 954.23 987.15 1021.23 1056.49 1092.99 1130.75 1169.84 1210.28 1252.14 1295.45 1340.28 1386.67 1434.68 1484.37 1535.79 1589.01 1644.08 1701.08 1760.07 1821.12 1884.31 1949.70 2017.39

Avg Day Unit Cost ($/m3) 0.92 0.95 0.97 0.99 1.01 1.03 1.05 1.07 1.09 1.11 1.13 1.15 1.17 1.19 1.22 1.24 1.27 1.29 1.31 1.34 1.37 1.39 1.42 1.45 1.48 1.50

Process Chemical Consumption

CL2 Avg Day Consumption (kg) 1 1 1 1 1 1 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2

CL2 Avg Day Cost ($) 2.93 3.03 3.14 3.25 3.36 3.48 3.60 3.73 3.86 4.00 4.14 4.28 4.44 4.59 4.75 4.92 5.10 5.28 5.46 5.66 5.85 6.06 6.28 6.50 6.73 6.96

Total Avg Day Cost ($) 2.93 3.03 3.14 3.25 3.36 3.48 3.60 3.73 3.86 4.00 4.14 4.28 4.44 4.59 4.75 4.92 5.10 5.28 5.46 5.66 5.85 6.06 6.28 6.50 6.73 6.96

Avg Day Unit Cost ($/m3) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01

Operations Cost

Labour Unit Cost ($/m3) 0.21 0.21 0.21 0.21 0.21 0.21 0.21 0.21 0.22 0.22 0.22 0.22 0.22 0.22 0.22 0.22 0.22 0.23 0.23 0.23 0.23 0.23 0.23 0.23 0.23 0.23

Labour Avg Day Cost ($/day) 191.78 195.62 199.53 203.52 207.59 211.74 215.98 220.30 224.70 229.20 233.78 238.46 243.22 248.09 253.05 258.11 263.27 268.54 273.91 279.39 284.98 290.68 296.49 302.42 308.47 314.64

Total Avg Day Cost ($) 191.78 195.62 199.53 203.52 207.59 211.74 215.98 220.30 224.70 229.20 233.78 238.46 243.22 248.09 253.05 258.11 263.27 268.54 273.91 279.39 284.98 290.68 296.49 302.42 308.47 314.64

Avg Day Unit Cost ($/m3) 0.21 0.21 0.21 0.21 0.21 0.21 0.21 0.21 0.22 0.22 0.22 0.22 0.22 0.22 0.22 0.22 0.22 0.23 0.23 0.23 0.23 0.23 0.23 0.23 0.23 0.23

Adminstration Cost

Administration Unit Cost ($/m3) 0.06 0.06 0.06 0.06 0.06 0.06 0.06 0.06 0.06 0.06 0.06 0.06 0.06 0.06 0.06 0.06 0.06 0.06 0.06 0.07 0.07 0.07 0.07 0.07 0.07 0.07

Administration Avg Day Cost ($/day) 54.79 55.89 57.01 58.15 59.31 60.50 61.71 62.94 64.20 65.48 66.79 68.13 69.49 70.88 72.30 73.75 75.22 76.73 78.26 79.83 81.42 83.05 84.71 86.41 88.13 89.90

Total Avg Day Cost ($) 54.79 55.89 57.01 58.15 59.31 60.50 61.71 62.94 64.20 65.48 66.79 68.13 69.49 70.88 72.30 73.75 75.22 76.73 78.26 79.83 81.42 83.05 84.71 86.41 88.13 89.90

Avg Day Unit Cost ($/m3) 0.06 0.06 0.06 0.06 0.06 0.06 0.06 0.06 0.06 0.06 0.06 0.06 0.06 0.06 0.06 0.06 0.06 0.06 0.06 0.07 0.07 0.07 0.07 0.07 0.07 0.07

` Maintenance

General Maintenance Allowance ($/day) 13.86 14.35 14.86 15.39 15.93 16.49 17.07 17.68 18.30 18.95 19.61 20.31 21.02 21.77 22.53 23.33 24.15 25.01 25.89 26.80 27.75 28.73 29.74 30.79 31.88 33.00

Total Avg Day Cost ($) 13.86 14.35 14.86 15.39 15.93 16.49 17.07 17.68 18.30 18.95 19.61 20.31 21.02 21.77 22.53 23.33 24.15 25.01 25.89 26.80 27.75 28.73 29.74 30.79 31.88 33.00

Avg Day Unit Cost ($/m3) 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02

Total Operation & Maintenance Costs

Total Avg Day Cost ($) 1200.42 1254.14 1293.10 1333.33 1374.88 1417.78 1463.38 1510.53 1559.27 1609.66 1661.76 1715.63 1771.33 1828.92 1888.47 1950.05 2013.73 2079.58 2147.68 2218.11 2290.95 2366.28 2444.20 2524.79 2608.14 2694.36

Avg Day Unit Cost ($/m3) 1.30 1.34 1.36 1.38 1.40 1.42 1.45 1.47 1.50 1.52 1.55 1.58 1.60 1.63 1.66 1.69 1.72 1.75 1.78 1.81 1.84 1.87 1.91 1.94 1.97 2.01



Shared Water Distribution Study - Town of Nanton Upgrade Alternative #2 - RW Storage Upgrade and Treatment Plant Improvements
Present Worth Analysis

Alternative 1B Capital Cost: $4,109,000
AMWWP Funding: 61.70%

Eligible Funding: $2,535,253
Discount Rate: 4.00%
Inflation Rate: 2.00%
Interest Rate: 2.651%

PRESENT YEAR
COST COMPONENTS W ORTH 0 1 2 3 8 13 18 23 25 25 Year

2019 2020 2021 2022 2027 2032 2037 2042 2044 Total

1 Alternative 2: Actiflo Clarification, Sand Filtration, UV Disinfection

PROJECT PAYBACK PERIOD:
Term: 25 years

CAPITAL COSTS ($):
Total Project Captial Cost $4,109,000

Eligible Grants $2,535,253
Total $1,573,747 $1,389,000 $86,899 $86,899 $86,899 $86,899 $86,899 $86,899 $86,899 $86,899 $86,899 $2,259,368

ANNUAL OPERATION & MAINTENANCE COSTS ($/yr):
Operation, Maintenance, and Labour $7,666,000 $367,911 $376,695 $385,707 $394,953 $446,493 $503,722 $569,011 $643,602 $673,560 $13,151,316

Total $7,666,000 $367,911 $376,695 $385,707 $394,953 $446,493 $503,722 $569,011 $643,602 $673,560 $13,151,316

NET PRESENT W ORTH:
(Capital Cost + Annual Operation & Maintenance Costs): $9,055,000 $454,809 $463,593 $472,605 $481,852 $533,392 $590,621 $655,909 $730,501 $760,458 $15,410,684

UNIT COST:
Annual Production (m3) 337,380 342,440 347,577 352,790 380,056 409,428 441,070 475,158 489,519

Capital Cost ($/m3) $0.26 $0.25 $0.25 $0.25 $0.23 $0.21 $0.20 $0.18 $0.18
O&M Cost ($/m3) $1.09 $1.10 $1.11 $1.12 $1.17 $1.23 $1.29 $1.35 $1.38

Total Cost ($/m3) $1.35 $1.35 $1.36 $1.37 $1.40 $1.44 $1.49 $1.54 $1.55



Alternative 2 Capital Cost: $4,109,000
AMWWP Funding: 0.00%

Eligible Funding: $0
Discount Rate: 4.00%
Inflation Rate: 2.00%
Interest Rate: 2.651%

PRESENT YEAR
COST COMPONENTS W ORTH 0 1 2 3 8 13 18 23 25 25 Year

2019 2020 2021 2022 2027 2032 2037 2042 2044 Total

1 Alternative 2: Actiflo Clarification, Sand Filtration, UV Disinfection
W ITH: RW  Pipeline, GC Supply, Dist. Pumping, TW  Storage

PROJECT PAYBACK PERIOD:
Term: 25 years

CAPITAL COSTS ($):
Total Project Captial Cost $4,109,000

Eligible Grants $0
Total $4,109,000 $3,626,000 $226,890 $226,890 $226,890 $226,890 $226,890 $226,890 $226,890 $226,890 $226,890 $5,899,132

ANNUAL OPERATION & MAINTENANCE COSTS ($/yr):
Operation, Maintenance, and Labour $7,666,000 $367,911 $376,695 $385,707 $394,953 $446,493 $503,722 $569,011 $643,602 $673,560 $13,151,316

Total $7,666,000 $367,911 $376,695 $385,707 $394,953 $446,493 $503,722 $569,011 $643,602 $673,560 $13,151,316

NET PRESENT W ORTH:
(Capital Cost + Annual Operation & Maintenance Costs): $11,292,000 $594,800 $603,584 $612,596 $621,843 $673,383 $730,612 $795,900 $870,492 $900,449 $19,050,448

UNIT COST:
Annual Production (m3) 337,380 342,440 347,577 352,790 380,056 409,428 441,070 475,158 489,519

Capital Cost ($/m3) $0.67 $0.66 $0.65 $0.64 $0.60 $0.55 $0.51 $0.48 $0.46
O&M Cost ($/m3) $1.09 $1.10 $1.11 $1.12 $1.17 $1.23 $1.29 $1.35 $1.38

Total Cost ($/m3) $1.76 $1.76 $1.76 $1.76 $1.77 $1.78 $1.80 $1.83 $1.84



Shared Water Distribution Study - Town of Nanton Upgrade Alternative #5 - PW Supply from High River
Present Worth Analysis

Alternative 3 Capital Cost: $8,701,000
W4L Funding: 90.00%

Eligible Funding: $7,830,900
Discount Rate: 4.00%
Inflation Rate: 2.00%
Interest Rate: 2.651%

PRESENT YEAR
COST COMPONENTS W ORTH 0 1 2 3 8 13 18 23 25 25 Year

2019 2020 2021 2022 2027 2032 2037 2042 2044 Total

1 Alternative 1: Conventional Clarification and Membrane Filtration

PROJECT PAYBACK PERIOD:
Term: 25 years

CAPITAL COSTS ($):
Total Project Captial Cost $8,701,000

Eligible Grants $7,830,900
Total $870,100 $768,000 $48,045 $48,045 $48,045 $48,045 $48,045 $48,045 $48,045 $48,045 $48,045 $1,249,169

ANNUAL OPERATION & MAINTENANCE COSTS ($/yr):
Operation, Maintenance, and Labour $10,087,000 $438,152 $457,761 $471,983 $486,667 $569,134 $667,557 $783,904 $921,547 $983,441 $17,600,480

Total $10,087,000 $438,152 $457,761 $471,983 $486,667 $569,134 $667,557 $783,904 $921,547 $983,441 $13,851,389

NET PRESENT W ORTH:
(Capital Cost + Annual Operation & Maintenance Costs): $10,855,000 $486,197 $505,806 $520,028 $534,712 $617,179 $715,601 $831,949 $969,592 $1,031,486 $18,849,649

UNIT COST:
Annual Production (m3) 337,380 342,440 347,577 352,790 380,056 409,428 441,070 475,158 489,519

Capital Cost ($/m3) $0.14 $0.14 $0.14 $0.14 $0.13 $0.12 $0.11 $0.10 $0.10
O&M Cost ($/m3) $1.30 $1.34 $1.36 $1.38 $1.50 $1.63 $1.78 $1.94 $2.01

Total Cost ($/m3) $1.44 $1.48 $1.50 $1.52 $1.62 $1.75 $1.89 $2.04 $2.11



Alternative 3 Capital Cost: $8,701,000

W4L Funding: 0.00%

Eligible Funding: $0
Discount Rate: 4.00%
Inflation Rate: 2.00%
Interest Rate: 2.651%

PRESENT YEAR
COST COMPONENTS W ORTH 0 1 2 3 8 13 18 23 25 25 Year

2019 2020 2021 2022 2027 2032 2037 2042 2044 Total

1 Alternative 1: Conventional Clarification and Membrane Filtration

PROJECT PAYBACK PERIOD:
Term: 25 years

CAPITAL COSTS ($):
Total Project Captial Cost $8,701,000

Eligible Grants $0
Total $8,701,000 $7,679,000 $480,450 $480,450 $480,450 $480,450 $480,450 $480,450 $480,450 $480,450 $480,450 $12,491,689

ANNUAL OPERATION & MAINTENANCE COSTS ($/yr):
Operation, Maintenance, and Labour $10,087,000 $438,152 $457,761 $471,983 $486,667 $569,134 $667,557 $783,904 $921,547 $983,441 $17,600,480

Total $10,087,000 $438,152 $457,761 $471,983 $486,667 $569,134 $667,557 $783,904 $921,547 $983,441 $13,851,389

NET PRESENT W ORTH:
(Capital Cost + Annual Operation & Maintenance Costs): $17,766,000 $918,602 $938,211 $952,432 $967,117 $1,049,584 $1,148,006 $1,264,354 $1,401,996 $1,463,891 $30,092,169

UNIT COST:
Annual Production (m3) 337,380 342,440 347,577 352,790 380,056 409,428 441,070 475,158 489,519

Capital Cost ($/m3) $1.42 $1.40 $1.38 $1.36 $1.26 $1.17 $1.09 $1.01 $0.98
O&M Cost ($/m3) $1.30 $1.34 $1.36 $1.38 $1.50 $1.63 $1.78 $1.94 $2.01

Total Cost ($/m3) $2.72 $2.74 $2.74 $2.74 $2.76 $2.80 $2.87 $2.95 $2.99
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