CITY OF NORTH BATTLEFORD

AGENDA
for

PLANNING COMMITTEE

No. 03/21
Monday, March 15, 2021
5:15 P.M.

PLANNING COMMITTEE MEETING NO. 03/21

COUNCIL CHAMBERS, CITY HALL
MONDAY, MARCH 15, 2021 COMMENCING AT 5:15 P.M.
AGENDA
AGENDA

:

Approval

MINUTES

:

Planning Committee Mtg. 02/21 – February 16, 2021

DELEGATION

:

PERRY NEUFELD, TERRITORIAL YOUTH SERVICES
Re: Territorial Youth Services Program

CORRESPONDENCE

:

REPORTS

:

DIRECTOR OF CORPORATE SERVICES
Re: 2020 Land Pricing Review
ACTING DIRECTOR OF FINANCE
Re: SUMAssure Update
Re: Weekly Financial Reporting
DIRECTOR OF OPERATIONS
Re: Bollard Maintenance
Re: North Saskatchewan River Hydrotechnical Assessment of
Bank Erosion Issue Study

UNFINISHED BUSINESS

:

NEW BUSINESS

:

INQUIRIES

:

NEXT MEETING DATE

:

FREEDOM OF INFORMATION &
PROTECTION OF PRIVACY ACT :
ADJOURNMENT

:

Monday, April 12, 2021

Part III Exemptions

PLANNING COMMITTEE MEETING NO. 02/21
Minutes of Planning Committee Meeting No. 02/21 held Tuesday, February 16, 2021,
Chapel Gallery, commencing at 5:20 p.m. Meeting was conducted via electronic means
utilizing Zoom.
MEMBERS PRESENT:

ADMINISTRATION PRESENT:

Mayor

D. Gillan

Councillors

K. Hawtin
T. Ironstand
G. Lightfoot
K. Lindgren
R. MacAngus
L. Taylor

City Manager
City Planner
Communications Administrator
Director of Corporate Services
Director of Finance
Director of Operations
Director of Parks and Recreation
Director of Protective Services/Fire Chief
Environmental Manager
CSO Supervisor

Deputy Mayor Coun. K. Lindgren in the Chair.

AGENDA
7) BE IT RESOLVED that Agenda No. 02/21 for February 16, 2021, be approved.
Moved by Coun. G. Lightfoot,
CARRIED.

MINUTES
8) BE IT RESOLVED that minutes of Planning Committee Meeting No. 01/21 held January
18, 2021, be adopted.
Moved by Coun. K. Hawtin,
CARRIED.
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DELEGATIONS
None

CORRESPONDENCE
None

REPORTS
DIRECTOR OF OPERATIONS
Re: 2020 LysteGro Application Summary
The Director of Operations highlighted information regarding the 2020 LysteGro fertilizer
application produced at the Waste Water Treatment Plant.
There was an inquiry regarding profits being shared with the City. The Director of
Operations advised that when revenues and expenditures break even, that profits will be
shared with the City, and that solid waste is being diverted from the Waste Management
Facility with this process.
Re: Update – AMI Smart Meters
The Environmental Manager provided Council with an update regarding the installation
schedule and recent communications circulated to inform residents of the AMI Smart
meters. The recent extreme cold has delayed the project by approximately a week but
there has not been increase in project costs.

DIRECTOR OF PROTECTIVE SERVICES/FIRE CHIEF
Re: Pandemic Plan and Sample Decisions
The Fire Chief provided the Pandemic Plan developed with the Town of Battleford, some
examples of decisions made related to COVID-19 from the previous year and how they
were enacted to protect the public and staff.

DIRECTOR OF PARKS AND RECREATION
Re: Department of Parks and Recreation 2020 in Review
The director of Parks and Recreation provided an update regarding the impact of COVID19 on attendance in Parks and Recreation facilities with projected 2021 dates of expanded
capacity for facilities.
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UNFINISHED BUSINESS
None

NEW BUSINESS
DIRECTOR OF PARKS AND RECREATION
Re: Commemorative Memorial Program
The Director of Parks and Recreation informed Council that three is no other City that has
a commemorative memorial program, and that Saskatoon comes closest to the City of
North Battleford’s program.
Councillor Hawtin thanked the Director for the information provided and noted that she
likes the idea of Council and Administration working together on a program of this nature.
Councillor Lindgren would like to bring this to open Council and propose as temporary
Committee.
Mayor Gillan inquired what the Cave family time expectation was with this.
The Director advised that the family would like to move forward, that they are willing to
work with the City and would like this done by the end of summer. It was also suggested
that a motion be presented at the next Council meeting for the formation of a committee.

INQUIRIES
Coun. Hawtin

Inquired regarding the process for informing residents effected by a
water main break.

Dir. of Operations

Advised that City workers go door to door to notify affected properties
and if there is no answer, they leave the information in the mailbox.

Coun. Hawtin

Requested that her thanks be passed on to the staff who worked in
the extreme cold to repair that water main break on 93 rd Street.

Mayor Gillan

Informed Council that the current Provincial COVID-19 restrictions
are staying in place until March 19. Mayor Gillan also noted the
downward trend of new infections and encouraged residents to
continue to physically distance as we are all in this together.

NEXT MEETING DATE
Monday, March 15, 2021
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FREEDOM OF INFORMATION & PROTECTION OF PRIVACY ACT
Part III Exemptions
9) BE IT RESOLVED that pursuant to Section 5 (a) & (b) of Part III of The Freedom of
Information and Protection of Privacy Act, as outlined in the
Procedure Bylaw, that Committee meet In Camera.
Moved by Coun. K. Hawtin,
CARRIED.

Session commenced at 6:30 p.m.
Session adjourned at 8:00 p.m.

ADJOURNMENT
10) BE IT RESOLVED that the meeting do adjourn.
Moved by Coun. L. Taylor,
CARRIED.

__________________________
CHAIR

__________________________
SECRETARY

Committed to providing young
people opportunities for
reparation and positive change.

About us.
For over 30 years Territorial Youth Services (TYS) has been advocating for atrisk youth not only in and around the Battlefords, but in many remote areas of
Saskatchewan as well. We provide a place for at-risk youth to get a second
chance. Our program embodies the true meaning of Restorative Justice.
TYS is a non-governmental organization of the Department of Justice, Young
Offenders Branch. The program began at the request of the Department of
Social Services in 1988 with the goal of providing resources that were lacking
to the troubled teens of the community. Since then TYS has helped hundreds
of young people complete their court ordered restitution or community
service.
TYS is committed to reaching the needs of at-risk youth between the ages of
12 to 20 - operating six days a week. TYS staff normally work with 2-5 youth
six hours per day, although current community demands are in excess of our
capacity.
Program staff members have a deep commitment to helping youth through
difficult circumstances. We go beyond being positive role models and
communicate the value of living an ethical lifestyle and basic moral code.
TYS engages youth holistically; we strive to build trusting relationships
where youth can express emotional, interpersonal and spiritual needs while
completing their work hours.
Through TYS we provide opportunities for young people to develop life
skills, self-management and regulation, in addition to general and specific
employment readiness skills. Youth receive direction and coaching, preparing
them to transition to education and/or employment opportunities. TYS has
also assisted youth in obtaining documents (birth certificate, SIN number,
government ID, bank accounts, etc.) which are necessary for employment.
We treat every youth as an individual, breaking through barriers through
our relational style of programming. In our experience, the best teachable
moments happen outside of classrooms and structured meetings. We believe
that relationships are built while shingling a roof or sweeping a shop floor.

Photo: Ethan Johnson via Unsplash

About our program.
Our program seeks to engage youth where they are at and helps
them discover a new perspective and outlook on life. The nature of
our activities focuses on serving others and we find that youth grow
exponentially through this act.

Our program stresses the importance of teamwork and highlights that
we can meet challenges and celebrate success together.

Our program puts a high value on communication and offers ample
amount of time to share together. We focus on needs specific
individual development, addressing relational and spiritual concerns
as well as practical skills development. Program staff identify both
verbal and non-verbal communication skills to help youth determine
which skills suit them the best.

These guys worked with me at the darkest time in my
life, when I was messed up, and that’s what I needed.
Now I have a great job and it all started at TYS.
- TYS Program Participant

Our program models servant leadership. We do not ask others to
do things we cannot or would not do ourselves. Our staff are very
involved with the youth as they work and are willing to help as much
or as little as they need.
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COMMUNITY IMPACT.
At Territorial Youth Services (TYS) we believe that the healthy
development of youth is integral to the economic and social well-being
of our community.
Numerous independent needs assessments conducted in the Battlefords
and surrounding area have identified a lack of programming options for
teenagers struggling with gang affiliation and alternatives to criminal activity.
The crime severity index for the Battlefords continues to be one of the
highest in the country. TYS faces a challenge to meet this identified need
due to capacity restrictions in terms of operating space and staffing ratios.
Many people in our community are struggling with complex needs, such
as addictions, homelessness, crime and gang activity. In order for positive
change to occur in our community, we have to help youth see a different
future. Each youth that comes through the program is recognized as an
individual with talents and gifts, which when realized by the youth becomes
a success story.
With your help, we are able to help youth redefine who they are by providing
them with the environment and tools to make the hard climb out of difficult
situations - walking alongside them as they discover who they are.

If it wasn’t for the help that we receive
from Territorial Youth Services, we
wouldn’t be able to stay in our house.
- Senior living in the community
Photo: Roland Kay via Unsplash

YARD
MAINTENANCE.
Spring/Summer Yard
Maintenance
Including: Power rake, lawn vac,
mow, flower beds, alley clean
up, line trimming, eaves troughs,
general landscaping, tree and
hedge trimming, fertilizing,
aerate, and roto till.

What we do.
TYS provides an option through
Restorative Justice to address victim’s
needs, holds youth accountable
for their actions and engages the
community in the justice process.

Fall Yard Maintenance
Including: Preparing and
blowing out underground
sprinklers, raking and general
landscaping.

TYS provides youth with interpersonal
skills, employment skills, and a sense
of responsibility and accomplishment.
To date work experience includes:

Winter Yard Maintenance
Including: Snow removal.
Photo: Jared Muller via Unsplash

BUILDING.
Program participants are
involved in a number of building
projects. This includes building
sheds, decks, fences, ice
shacks, picnic tables, hunting
blinds, planter boxes, gazebos,
garages and micro cabins.
Youth also learn basic painting
skills on many building projects.

MOVING &
HAULING.
Program participants are
available to do general junk/
garbage clean up, move or haul
furniture and appliances, and
other moving tasks.

Last year at TYS:

TYS built

4 fences
TYS provided yard care for

TYS constructed

6 to 12 youth

were scheduled to work
with the program on a
weekly basis.

39

over 40 sheds

customers

and built

100 Ice
Fishing
shacks

and

6 decks

as well as regular
weekly lawn
mowing for

41

customers
Photo: Chuttersnap via Unsplash

Building
Expansion
Project.
TYS will expand its capacity to meet the needs of the community by
building a new workspace to house our program.
We are currently running our programs out of a 24” x 38” garage. While
this space allows us to construct small structures such as ice shacks,
garden sheds and other wood products, we have outgrown the space
and are in need of a much larger facility. On an average day, we have
between one and five youth in our program.
With a larger workspace we will be able to increase our capacity to
accommodate the many referrals we are receiving from the courts and
schools, while also being able to expand the number of projects we do
in the community.
The Battlefords region will benefit from this additional programming as
more youth will be able to build personal and practical skills and enjoy
positive role modelling and inclusion in the community. Stronger support
from the community leads to better engagement with the community.
We are pleased to announce that plans have been developed and that
we are ready to make these dreams a reality.
Our goal is to break ground on a 2720 square foot facility in Spring
2021.

Proposed

Proposed
*Artist sketches may differ from actual building.

Together we can make a difference
With your help we will be able to continue to support at-risk youth living
in our community. We invite you to partner with us, building a new future
for some of our community’s most vulnerable.

ALREADY RAISED
$100,000.00

Our fundraising goal

$475,000.00

Photo:Eliott Reyna via Unsplash

Territorial Youth Services

a ministry of Territorial Drive Alliance Church
2302 Sadlowski Drive
Box 1336, North Battleford, SK S9A 3L8
Phone: 306.445.5208
E-mail: director@teryouth.com
Visit www.tys-projects.com for more
information.

North
Battleford
MEETING DATE: March 15, 2021

For Council Resolve
MEETING: Planning Committee

TO:

Jennifer Niesink — Director of Corporate Services

FROM:

Brett Kitchen — Junior Planner

SUBJECT: 2020 Land Pricing Review

Background Information
Each year Administration reviews current land pricing and the current market. The finding are
summarized below.
Strategic Goal(s)
•
•

Downtown Revitalization
Investment Attraction

Discussion and Comment
Land Sales Summary
Five residential lots were purchased in 2020. An additional 9 residential lots were optioned that
will be purchased in 2021.
Residential Incentive Policy
Three applications were received and awarded in 2020 for the Residential Incentive Policy.
Downtown Incentive Policy
One application was received and awarded in 2020 for the Downtown Incentive Policy.
Key Corridor Incentive Policy
No applications were received in 2020 for the Key Corridor Incentive Policy.
Heritage Tax Incentive Policy
At the request of City Council, Administration researched the possibility of implementing a
Heritage Tax Incentive Policy. After extensive research, it was determined it is not a good fit at
this present time.
Land Pricing
In 2020, the City offered a "sale" of 15% of lots in Fairview Heights and Killdeer Park
neighbourhoods.

Options
1.
2.
3.
4.

Renew all policies
Renew some policies
Renew none of the policies
Ask for more information

Budget Issues
There is to be an expected impact on future budget but also a large impact in the future with
new and improved properties coming onto the tax roll.
Public Notice and Communication
Public Notice is not required. However, Administration will be working diligently to get the correct
information out to the public regarding existing and new policies.
Recommendation(s)
Administration recommends that Council:
1. Renew Residential Incentive Policy.
2. Renew Downtown Incentive Policy.
3. Renew Key Corridor Incentive Policy.
4. Remove 15% off residential land sales.
5. Reprice Killdeer Park lots from $14.28 per square foot to $12.13 per square foot.
6. Allow Administration to reprice corner lots in Fairview Heights.
Respectfully submitted,

Brett Kitchen
Junior Planner
Planning and Development
Corporate Services

Approvals: (signatures required prior to presentation to Council)
Director:
City Manager:

Date:
_

Date:
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Land Sale Report
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LAND SALE SUMMARY
5 YEAR SUMMARY (2016-2020)
City land sales saw an increase in 2020 in the number of lots purchased and
optioned compared to the past 5 years. The revenue in comparison to the 5
years is down, due to the decline in Commercial lots sold. 2020 revenue does
not reflect 9 lots that are currently optioned, that will be purchased in 2021.
2020
Residential – 5
Commercial – 0
Other – 0
Revenue - $298,451.54
Notes: 9 lots optioned that will be purchased in 2021.
2019
Residential – 3
Commercial – 1
Other – 1
Revenue - $1,007,867
2018
Residential – 0
Commercial – 3
Other – 3
Revenue - $178,159.17

3|Page

2017
Residential – 3
Commercial – 1
Other – 1
Revenue - $1,010,472.40
2016
Residential – 6
Commercial – 5
Other – 1
Revenue - $909,416.00

Number of Land Sales by Year
6
5
4
3
2
1
0
2016

2017

2018

Residential Land Sales

2019
Commercial Land Sales

2020
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LAND INVENTORY
The City has an abundance of serviced residential land for sale in Killdeer Park
and Fairview Heights. Commercial land inventory is limited at this point.
DOWNTOWN
•

8 lots available
o 0 lots optioned in 2020.
o 0 lots purchased in 2020.

FAIRVIEW HEIGHTS
•

9 lots available.
o 2 lots optioned in 2020.
o 4 lots purchased in 2020.

HIGHWAY 4 NORTH
•

6 lots available.
o 0 lots optioned in 2020.
o 0 lots purchased in 2020.

5|Page

INFILL RESIDENTIAL
•

3 lots available
o 6 lots optioned in 2020.
o 1 lot purchased in 2020.

KILLDEER PARK
•

48 lots available.
o 0 lots optioned in 2020.
o 0 lots purchased in 2020.

LIGHT INDUSTRIAL
•

4 lots available.
o 0 lots optioned in 2020.
o 1 lot purchased in 2020.

PARSON’S INDUSTRIAL PARK
•

20 lots available.
o 0 lots optioned in 2020.
o 0 lots purchased in 2020.

YELLOW SKY
•

1 lot available
o 0 lots optioned in 2020.
o 0 lots purchased in 2020.
o Significant interest in remaining lot.

INCENTIVES
CITY INCENTIVE POLICIES
The City of North Battleford has 3 separate incentive policies:
•
•
•

Residential Incentive Policy
Downtown Incentive Policy
Key Corridor Incentive Policy
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RESIDENTIAL INCENTIVE POLICY
The Residential Incentive Policy covers any new residential builds in residential
zoning districts in North Battleford. 3 applications were received and awarded a
tax incentive by City Council in 2020. The policy will need to be renewed in 2021.
DOWNTOWN INCENTIVE POLICY
The Downtown Incentive Policy covers the area located inside the BID
Boundary. One application was received and awarded a tax incentive by City
Council in 2020. The policy will need to be renewed in 2021.
KEY CORRIDOR INCENTIVE POLICY
The Key Corridor Incentive Policy covers 100th Street from Territorial Drive to the
Downtown and from along Railway Avenue. Administration did not receive any
applications in 2020. The policy will need to be renewed in 2021.
HERITAGE TAX INCENTIVE POLICY
At the request of City Council, Administration researched the possibility of
implementing a Heritage Tax Incentive Policy. In the research done by
Administration, it was found that Heritage Policies are always associated with
Heritage Registry Databases. These databases can be restrictive on owners
through the renovations that are permitted. Administration determined it was
not a good fit at this time.
Administration still recommends Council consider and evaluate applications
that do not fit within a current policy on their own merits.

2021 DISCUSSION
PRICING
In 2020, the City offered a “sale” of 15% off lots in the Fairview Heights and
Killdeer Park neighbourhoods. Since then, the market has improved, however is
not yet at the rate seen in years past. Administration has seen the Fairview
Heights neighbourhood begin to fill in, while the Killdeer Park lots remain vacant.
This in part is due to the Fairview lots being cheaper. Administration is proposing
removing the sale on the lots in Fairview Heights and Killdeer Park, with an
emphasis on infill in Killdeer Park. This emphasis will include removing “sale” and
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repricing the lots at $12.13 per square foot, from the current $14.28 per square
foot. The $12.13 pricing is in line with the current “sale” price offered in 2019-20.
In our regional market, Battleford has priced their lots at $9.71 - $10.80 per
square foot.
Administration is also proposing council to allow Administration pricing flexibility
with odd-shaped corner lots in the Fairview Heights neighbourhoods. Many of
the remaining lot inventory in Fairview is situated on corner lots, as shown below.
These lots are tougher to sell, as the land is not all useable. Through research into
other cities across Saskatchewan, pricing shows that each community prices
corner lots cheaper
than other lots. In
some cities, the lots
were priced as low
as half the price per
square foot of the
other lots. To make
the lots more
appealing,
Administration is
proposing the
repricing of the
corner lots in
Fairview Heights to
make them more
comparable to the
surrounding lots.

INCENTIVE RENEWALS
RESIDENTIAL INCENTIVE POLICY
Administration is recommending the Residential Incentive Policy be renewed for
2021. The policy has helped developed stimulate the land sales in the City, as
shown by the 5 lots sold, and 9 lots optioned in 2020. Administration believes the
Residential Incentive Policy is important to stimulate residential lot sales moving
forward.
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DOWNTOWN INCENTIVE POLICY
Administration is recommending the Downtown Incentive Policy be renewed for
2021. The City has invested substantial resources into the Downtown through the
Downtown Master Plan and the recent UPAR Projects. One applicant was
awarded the incentive in 2020, and Administration foresees the incentive
bringing more development into the downtown in 2021.
KEY CORRIDOR INCENTIVE POLICY
Administration is recommending the Key Corridor Policy be renewed for 2021.
The policy did not have any applications in 2020, but through recent discussions
with developers, Administration is anticipating more development taking place
along the Key Corridor boundary in 2021.

P

North
Battleford

MEETING DATE:

March 15, 2021

TO:

Randy Patrick, City Manager

FROM:

Margarita Pena, Acting Director of Finance

SUBJECT:

SUMAssure Update

For Information Only
MEETING: Planning Committee

Background and Explanation:
I would like to thank Council for their support for representing the City as the Board of Directors
for SUMAssure.
The City of North Battleford tries to use SUMAssure's services to its fullest extent. The following
are some examples of how the City has benefited from being a subscriber:
1. The City saved approximately $200,000 in insurance premiums upon subscribing.
2. Rate stability — The Board is trying to maintain stability in the rates as much as possible.
For 2021, the rate increase was 5%. Other insurance brokers increased their rates by 2530%.
3. Claims management — Residents' letters related to damage on vehicles due to pot holes,
manholes and sewer back-ups are now handled by ClaimsPro (SUMAssure's adjustor).
The City typically receives at least 20 letters per year.
4. Risk Management Reports — SUMAssure inspected some of our facilities and provided
risk control reports. These reports identified and assessed property risk exposures and
provided a review of existing controls to manage any exposure risk.
5. SUMAssure provides quarterly webinars to reduce the number and severity of claims
(such as Ammonia, Risk Allocation in Contracts, Planning a Property Valuation, Everyone
can be a Target: cyber-attacks, Claims Review).
6. When a claim is opened, SUMAssure does not require the payment of a deductible up
front.
7. The City has been able to help our community buildings/property. The Dekker Centre,
Curling Rink, North Battleford Library, AG Society and Golf Course are now included
under the City's policy. The City bills back the premiums to the Ag Society and Golf
Course.
8. SUMAssure provides 15-minute legal advice at no extra cost.
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Respectfully submitted,

Margarita Pena,
Acting Director of Finance

Approvals: (signatures required prior to presentation)

Director:

Date:

\031317,1

City Manager:

Date:
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MEETING DATE:

For Committee Discussion

March 10th, 2021

MEETING: Planning Committee
TO:

Randy Patrick, City Manager

FROM:

Margarita Pena, Acting Director of Finance

X

Public

In Camera

SUBJECT: Weekly Financial Reporting

Background Information
The Finance department has been preparing Weekly Financial Reports for about a year now.
The intent of report is to provide management and Council a snapshot and trends of some key
financial data.
Strategic Goal(s)
Not applicable.
Discussion and Comment
The current report focuses on the following areas:
1. Monthly utility disconnects
2. Weekly bank balance
3. Utility billed consumption and plant production
4. Cash flow — receipts
5. TIPPS/WIPPS monthly estimated payments
6. Payroll balances with number of employees
7. Property tax and Utility outstanding receivable balances
8. Capital dollars spent year-to-date
9. Vehicle towing
10.Municipal ticketing for paid and unpaid balances
Options for Consideration
Not applicable.

Budget Issues
Not applicable.
Public Notice and Communication
Not applicable
Recommendation(s)
To receive the information and file.

Respectfully submitted,

Margarita Pena
Acting Director of Finance

Approvals: (signatures required prior to presentation to Committee)

Director:

City Manager:

\Jk

Date:
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Date:
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Weekly Financial Reporting
As of March 8, 2021
1.

Weekly Bank balance as of March 8, 2021:
2021
Bank Balance
RBC Balance
2021 TOTAL
2020
Bank Balance

8-Mar-21
2,700,807
5,672,118
8,372,925
9-Mar-20
$ 4,080,756
$
$
$

1-Mar-21
2,970,680
5,674,438
8,645,118
2-Mar-20
$
4,224,903

22-Feb-21
16-Feb-21
$ 3,358,486 $ 3,567,550
$ 5,677,918 $ 5,679,658
$ 9,036,404 $ 9,247,208
24-Feb-20
17-Feb-20
$ 4,303,459 $ 4,338,279

$
$
$

8-Feb-21
3,034,062
5,679,658
8,713,719
10-Feb-20
$ 4,443,076
$
$
$

Cash Flow – Receipts to Date by Month:

2.

YTD Receipts
$16,000,000
$12,000,000
$8,000,000
$4,000,000

$0

JAN

FEB

MAR

APR

MAY

JUN

JUL

AUG

SEP

OCT

NOV

DEC

2019 $2,352,312 $2,268,882 $3,460,087 $2,004,988 $2,988,721 $2,906,904 $3,664,140 $14,736,64 $4,461,968 $3,275,160 $3,246,030 $4,156,522
2020 $2,488,554 $2,025,942 $2,640,497 $2,102,844 $1,939,534 $6,015,263 $3,781,218 $3,384,458 $15,528,43 $4,907,062 $2,657,985 $3,187,574
2021 $2,430,616 $2,884,623

$857,399

2019

3.

2020

2021

Monthly Tax Installment Payments:
TIPPS Payments

700000
650000
600000

550000
500000
450000
400000
January

February

March

April

May

June
2021

July
2020

August
2019

September

October
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4.

Monthly Utility Installment Payments:

WIPPS Payments
145000
140000
135000
130000
125000
120000
115000
110000

2021

5.

2020

2019

Property Tax Receivable Balance as of March 8, 2021:
8-Mar-21
1-Mar-21
22-Feb-21
16-Feb-21
8-Feb-21
2,883,355 $ 3,010,934 $ 3,061,050 $ 3,094,944 $ 3,837,749

$

6.

Utility Receivable Balance as of March 8, 2021:
8-Mar-21

1-Mar-21

Overdue
$
902,047 $
Prepaid
$
283,738 $

7.

22-Feb-21

16-Feb-21

8-Feb-21

Overdue
Overdue
Overdue
Overdue
235,173 $ 440,840 $ 539,450 $
720,359
Prepaid
Prepaid
Prepaid
Prepaid
151,985 $ 276,654 $ 269,303 $
257,883

Year to Date Capital Spending: (includes UPAR)

Budget =
$
13,598,510
Carry over
4,190,082
8-Mar-21
1-Mar-21
22-Feb-21
16-Feb-21
8-Feb-21
$
261,957 $
119,216 $
49,876 $
49,876 $
28,302
1.47%
0.67%
0.28%
0.28%
0.16%

8.

Monthly Utility Overdue:

Utility Overdue / Disconnections
580
480
380
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180
80
Jan

Feb
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Apr

May
2021
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Aug
2019
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By Month Water Produced:

YTD Water Production
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2020 122,943 115,824 127,125 110,586 141,238 137,236 147,724 154,991 120,882 115,134 106,498 112,004
2021 108,142

99,100

26,895

Total Production: 2019 – 1,660,323cm 2020 – 1,512,185cm 2021 –207,242cm

10.

By Month Water Consumed:

2021

11.

By Month Payroll Dollars Expended:
Payroll Cost & Employee Count
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Outstanding AR Balance:
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13.

Vehicle Towing:

Towing History
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Municipal Ticketing Summary:

Municipal Tickets Summary
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For Planning Committee Information

MEETING DATE:

March 15, 2021

TO:

Randy Patrick, City Manager

FROM:

Stewart Schafer, Director of City Operations

SUBJECT:

Bollard Maintenance

MEETING: Planning Committee Meeting

During the January 18, 2021 Planning Committee meeting, Council requested that Administration
provide information regarding damaged bollards located on the chicanes in the downtown area.
Administration commenced tracking this information June 17, 2020. The map shows the tracking
number and location of the bollard, while the table shows bollard maintenance history which
includes:
1.
2.
3.
4.
5.
6.

The date when a reported was received that the bollard required maintenance.
The bollard number that required repair.
The employee who repaired the bollard.
The maintenance required to repair the bollard.
The cost of labour and material to repair the bollard.
The date the bollard repair was completed.

Please note that in June 2020, the Maintenance Department took over the maintenance of the
bollards and replaced missing bollards from previous years. On average, it appears that the City
is spending $5,000 to $7,000 in repair/replacement of the existing bollards. The Maintenance
Department is now investigating changing the existing bollards to a type of bollard that does not
snap off when hit by a turning vehicle. This would reduce the bollard maintenance costs for repairs
and replacements.
Respectfully submitted,
Stewart Schafer,
Director of City Operations
Approvals: (signatures required prior to presentation to Council)
Director:

Date: /`‘,--.Z

City Manager:

Date:

(93 HI
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Bollard Maintenance History
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Bollard a
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By __
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Ma- ENMI y
Bollard Missing
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Brent

Bollard Missing

1.75
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_ 10007
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$
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Loose - Requires to be re-bolted
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North
Battleford

For Planning Committee Information

MEETING DATE:

March 15, 2021

TO:

Randy Patrick, City Manager

FROM:

Stewart Schafer, Director of City Operations

SUBJECT:

Water Supply System on North Saskatchewan River Hydrotechnical
Assessment of Bank Erosion Issue Study

MEETING: Planning Meeting

Included with this memorandum is a report from SG1 Water Consulting Ltd. regarding the North
Saskatchewan riverbank erosion at the Water Treatment Plant #1 (WTP#1) well field. The
report speaks about the riverbank erosion at the well field and gives 4 possible solutions that the
City may wish to perform regarding the erosion issue. Administration is reviewing the report
with the SG1 to determine the best option for the City
Respectfully submitted,

Stewart Schafer
Director of City Operations

Approvals: (signatures required prior to presentation to Council)
Director:

Date:

City Manager

Date: //14,,/

"Z--,

City of North Battleford
Water Supply System on North Saskatchewan River
Hydrotechnical Assessment of Bank Erosion Issues

Prepared for City of North Battleford
December 2020

Prepared by:

16 SG1
WATER CONSULTING

SG1
5G1 Ref. No. 10213

18 December 2020
CITY OF NORTH RATTLEFORD
1291 101 Street
P.O. Box 460
North Battleford, SK
S9A 2Y6
Attention:

Mr. Mark Keller, P.Eng.
Water/Wastewater Treatment Plants Superintendent

Via email:

mkellencitvoinb.u.

Re:

City of North Rattleford
Water Supply System on North Saskatchewan River
Hydrotechnical Assessment of Rank Erosion Issues

Dear Mr. Keller
Enclosed is a final version of the technical report for the above-mentioned study. Please do not hesitate
to contact me directly by phone or email (780.238.5868; Darren gSG lwater.ca) if you have any
questions or require additional information.
It has been a pleasure working with you on this interesting project. I look forward to supporting the City
on subsequent project phases as may be required.
Sincerely,
SG1 WATER CONSULTING LTD.

Darren Shepherd, M.Sc., P.Eng.
President
ENCLOSURE

SG1 Water Consulting Ltd,
7303 118A St NW, Edmonton, AB, Canada T6G 1V3
DarremaSG1water.ca I 780.238.5868 I SG1water.ca

t6 SG1
City of North Battleford
Water Supply System on North Saskatchewan River
Hydrotechnical Assessment
of Bank Erosion Issues

18 December 2020

Prepared for:
City of North Battleford
North Battleford, Saskatchewan

Prepared by:
SG1 Water Consulting Ltd.
Edmonton, Alberta

SG1 Ref. No. 10213

SG1
THIRD-PARTY DISCLAIMER
This document has been prepared by SG1 Water Consulting Ltd. (SG1) for the sole use and benefit of
The City of North Battleford in regard to the City of North Battleford Water Supply System on North
Saskatchewan River Hydrotechnical Assessment of Bank Erosion Issues Project in North Battleford,
Saskatchewan. Data and information contained herein has been prepared in accordance with generallyaccepted engineering practices and represents SG1's best judgement based on information and data
provided to SG1 during the project.
This document is provided "as is" without any guarantee, representation, condition, or warranty of any
kind, either express, implied, or statutory. Except as required by law, SG1 assumes no liability or
responsibility for the reliance or use of this document by any parties other than those specifically named
herein.
SG1's written approval is required prior to any use and/or publication of this document through any
form of print or electronic media. A record copy of this document, which is on file at SG1, takes
precedence over any other copy or reproduction of this document.
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to SG1
1

INTRODUCTION

1.1

General

The City of North Battleford (the City) retained SG1 Water Consulting Ltd. (SG1) to conduct a desktop
study that will help to inform the City's decision-making with regard to addressing encroachment issues
on the North Saskatchewan River near North Battleford, Saskatchewan. The study area is located along
the left' (northeast) bank of the river and is adjacent to the City's existing groundwater wellfield, which
serves as one of the raw water supply systems for the North Battleford area. It is understood that the
current task might be succeeded by a comprehensive scope that would allow SG1 to provide the City
with further technical guidance and advice on erosion control measures for the project in greater detail,
if warranted. Work by SG1 is being conducted in accordance with a Purchase Order dated 22 October
2020 (PO #29814).
This technical report provides a detailed summary of the possible mitigation options, along with
consideration of a "do nothing" approach, to address encroachment issues in the vicinity of the
groundwater wellfield associated with the Plant No. 1Water Treatment Plant (WTP) facility. It includes a
discussion on flood hydrology and recent flood history, an analysis of historical bank migration, a
description of possible mitigation design alternatives, and a mitigation options assessment based on a
wide range of applicable criterion.

1.2

Background

The North Saskatchewan River separates the City of North Battleford (to the north) from the Town of
Battleford (to the south), collectively referred to as "The Battlefords", and the two municipalities are
connected via the Yellowhead Highway (No. 16) bridge crossings. The City owns and operates the Plant
No. 1WTP facility, which is located on the left floodplain approximately 500 m upstream of the Highway
16 westbound bridge. Raw water supplied to this facility is sourced from groundwater wells situated
along the left bank of the river upstream from the WTP building, as shown on Figure 1. The F.E. Holliday
WTP facility serves as a second water supply for the City and is situated approximately 3.7 km
downstream of the Highway 16 eastbound bridge. This facility draws raw water from the North
Saskatchewan River via a wedge intake structure located approximately 25 m in-river from the left bank
of the river. The river planform is comprised of large, vegetated islands in series which have resulted in
the development of main and secondary channels that, for the most part, have persisted for several
decades along the study reach. The area of interest in the vicinity of the City's groundwater wellfield is
adjacent to the main (left) channel of the river across from the downstream end of Davidson Island.
Smaller sand bars and islands form and disappear sporadically over time along the study reach in
response to changes in river morphology.
The City is concerned about the ongoing bank erosion along the left bank of the North Saskatchewan
River in the vicinity of their groundwater wellfield (refer to Figure 1) since recent observations, along
with historical records of aerial imagery, indicate that the natural progression of the river channel is in

1 Left

or right refer to directions as seen by an observer looking downstream.
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an easterly direction toward the most upstream groundwater well (PW2S). A site plan drawing supplied
by the City (Appendix A) and Figure 1show the plan view locations of both the existing and
decommissioned wells on the floodplain. Of greatest concern with respect to the encroachment issue
are those nine active groundwater wells situated upstream of the inflection point in the bend along the
left bank (refer specifically to wells PW2O to PW28 in Appendix A). The average distance between the
top of the riverbank and the adjacent wellheads is on the order of 40 m.

1.3

Study Objectives

The main objective of the study is to provide a technical assessment of possible options and design
alternatives for addressing encroachment issues along the left bank of the North Saskatchewan River in
the vicinity of the groundwater wellfield. Technical input and guidance by SG1 on the matter will help
the City in making an informed decision in selecting a preferred mitigation option or perhaps instill a
relatively high level of confidence should they elect to forego implementation of mitigative measures in
the short term (or even indefinitely).
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SG1
SITE RECONNAISSANCE
Darren Shepherd of SG1 participated in a site reconnaissance with Mark Keller of the City on 29 October
2020. The key observations and findings of the site visit, as it pertains to bank erosion in the vicinity of
the City's groundwater wellfieid, are illustrated on Figures 2 and 3 and are summarized below.
1. Erosion has occurred along approximately 300 m of the left bank of the North Saskatchewan
River, extending roughly 125 m upstream of PW25 (measured with respect to bankline) and
275 m downstream to a point roughly midway between PW27 and PW21. The main channel
along this reach (to the left of Davidson Island) forms a mild right bend, with the upstream
end of the eroding bank coinciding with the upstream limb of the bend. The average
distance between the top of the existing riverbank and each wellhead is on the order of
40 m, typically.
2. Prior to the site reconnaissance, the City mainly expressed concern with the 60 m long
section of bank that has eroded in a semi-circular pattern and is centred 90 m upstream
(measured along bankline) from the closest groundwater well (PW25). The cut-out in the
left bank is evident in several of the aerial photographs on Figure 2. A close-up view of the
eroded bank from water's edge is provided in Photos 1and 2 on Figure 3. The ground
inspection indicated that the riverbank is composed of a silty sand interspersed with gravel
and cobble deposits. The top of the bank is vegetated with native grasses, shrubs, and the
occasional stand of trees.
3. The downstream end of the City's main area of concern is separated from the subsequent
area of erosion by an approximately 10 m long section of bank that appears to be eroding at
a slightly slower rate than the adjacent banks. This protruding section of bank is visible from
the air in Photos 1and 6 on Figure 2. The close-up view in Photo 2 on Figure 3 shows that a
single layer of concrete rubble has been placed along the bank slope in this area as an
erosion control measure. Evidence of scour along the bank toe in this area and elsewhere
downstream indicates that this (presumably non-engineered) revetment has not been
effective at mitigating against bank erosion. The revetment is presumably repurposed
concrete material from city sidewalks that has been broken into various sizes of rubble with
some building bricks and rock clasts mixed in (refer to Photos 3 and 4 on Figure 3). The
rubble varies in size from approximately 150 mm boulders to concrete slabs no greater than
one metre in length. Although steel rebar was not found protruding from the concrete slabs,
loose pieces of rebar were observed along the bank slope.
4. Geohazard issues are occurring along the left bank downstream of where the City has
expressed concern over bank erosion. A section of bank approximately 110 m long has
eroded beyond the aforementioned point of land and is adjacent to groundwater wells
PW25 and PW23. The erosion pattern is similar to that of the upstream eroded section but
with a more elongated semi-circular planform geometry given its greater length. Erosion of
the left bank appears to also be occurring to a lesser extent along the reach extending
downstream of this eroded area.
5. Bank protection in the form of a single layer of concrete rubble, similar to that observed
between the two eroded areas of bankline upstream, extends downstream for a distance of
approximately 250 m and ends in the vicinity of groundwater well PW15. As shown in Photo
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5 on Figure 2, the volume of revetment material along this section of the left bank far
exceeds what was observed upstream and appears to have been installed in a more
purposeful manner either that or the bank protection has not yet been damaged
(displaced) in the same manner as it was farther upstream.
6. The area of the left bank in the vicinity of groundwater wells PW15, PW20, and PW11
appears to have eroded in a similar manner as observed at the most upstream eroded site.
This observation suggests that the revetment has been unsuccessful in mitigating against
the erosive forces of the river since the rubble material is no longer intact. It is noteworthy
that PW11 is situated at roughly the inflection point of the bend in the river such that the
left bank downstream is situated within a recirculation zone. This is evidenced by the
presence of a point bar along the left bank between PW11 and PW29 in addition to the
absence of active bank erosion between the inflection point and the most downstream well
(PW17).
7. The groundwater wells adjacent to the eroded sections of bank upstream from PW18 (i.e.,
above the inflection point near PW11) are set back a sufficient distance from bankline at
present, which suggests that they are not in any immediate danger of being impacted by
bank erosion. However, further erosion of the bank in the vicinity of PW15 and PW20 (refer
to the downstream section of left bank shown in Photo 5 on Figure 2) could put these two
groundwater wells at risk of damage or exposure during the next significant flood event in
which the river discharge reaches or exceeds a bankfull condition.
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BANK EROSION ANALYSES

3.1

Hydrologic Factors Attributing to Bank Erosion

The amount of erosion occurring along the left bank of the North Saskatchewan River within the area of
interest depends on the magnitude, duration, and frequency of flood events in a given year. The two
main hydrologic factors attributing to the magnitude of erosion that can and will occur along the left
bank are (1) peak flows of very large magnitude, yet typically of a relatively short duration and (2)
prolonged high flows that either reach or exceed the bankfull condition. These two contributing factors
are discussed herein.
3.1.1 Flood Magnitude and Frequency
The frequency of high flow events can affect the magnitude of bank retreat that occurs within a given
period. For instance, a prolonged dry period on the North Saskatchewan River was observed during the
latter half of the 1970's, followed thereafter by a wetter period over the next three years (1980, 1981,
and 1982) that were characterized by two relatively high flow events (Figure 4). The cumulative bank
retreat during a wet period is typically higher than what occurs during a drier period.
Table 1summarizes how many years within each of the past four decades the annual peak flow on the
North Saskatchewan River has exceeded a discharge of 1000 m3/s. To put it into perspective, a discharge
of 1000 m3/s roughly equates to a 2-year peak flood based on annual peak flow data obtained from
Water Survey of Canada (WSC) hydrometric station no. 05EF001(North Saskatchewan River near Deer
Creek), which is approximately 140 km upstream of the project site. Streamflow data utilized in this
study and stated herein represent the post-regulation period on the North Saskatchewan River, which
began circa 1972 following completion of the Bighorn Dam Hydroelectric Facility near Nordegg, Alberta.
Table 1. Frequency of High Flow Events during Post-regulation Decades, 1980-2019
Time
Period

Number of Years (out of 10) with
Annual Peak Flows
Larger than 1000 m3/s

1980-1989

4

1990-1999

5

2000-2009

3

2010-2019

6

Average (1980-2019)

4.5

Data Source

North Saskatchewan
River near Deer Creek
(WSC 07EF001)

The data in Table 1indicates that the occurrence of high flow events during the past decade (20102019) is above normal with respect to the overall average. The annual peak flow of 2820 m3/s in lateJune 2013 represents the third largest flood on record for the post-regulation period. In comparison, the
peak magnitudes of the largest and second largest floods on record were 3960 m3/s (July 1986) and
3170 m3/s (June 1972), respectively. Climate change is likely contributing to both the frequency of flood
events and the magnitudes of the peak flows over the past decade, and it will likely continue to play a
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significant role in the morphologic processes of the North Saskatchewan River along the project reach in
the coming decades.
3.1.2

Flood Duration

Figure 4 compares the mean daily flow hydrographs for the three largest flood events on record during
the post-regulation period (i.e., 1972, 1986, and 2013) against that of the 2020 open water season. The
plot series illustrate how the annual flow volumes and peak magnitudes on the North Saskatchewan
River vary significantly from year to year. Table 2 summarizes the number of days in each of the selected
years in which the mean daily flow on the North Saskatchewan River either met or exceeded 500 m3/s.
Table 2. Duration of Selected High Flow Events during Post-regulation Period
Annual Peak

Annual Maximum

Flow

Daily Flow

Mean Daily Flows

(mls)

(m3/s)

Larger than 500 m3/s

1972

3170

3030

54

2nd largest flood on record

1986

3960

3760

16

Largest flood on record

2013

2820

2710

40

VI largest flood on record

2020

2110

1923

70

Most recent open water season

Year

Number of Days with
Notes / Comments

NOTES:
1. Streamflow data shown herein were obtained from WSC 05EF001 (North Saskatchewan River near Deer Creek),
which is located approximately 140 km upstream of the project site.
2. The high flow events of 1972, 1986, and 2013 represent the three largest floods on record for the post-regulation
period, which began circa 1972 following completion of the Bighorn Dam Hydroelectric Facility near Nordegg, AB.

Although the annual maximum daily flow of the largest flood event (July 1986) was double that of the
high flow event this past summer (in July 2020), the former was of relatively short duration. There were
only 16 days during the 1986 open water season with flows larger than 500 m3/s. In fact, had it not been
for the spike in river flow in July of that year, 1986 would have been categorized as a drought year as
flow rates leading up to the extreme flood event were all less than 500 m3/s. By comparison, the second
(1972) and third (2013) largest floods on record were much wetter periods, having 54 and 40 days of
mean daily flows above 500 m3/s, respectively. The flow magnitudes during the 2020 high flow event
may have been significantly less than the three largest flood events on record; however, river discharge
was at or above 500 m3/s for 70 days (albeit not consecutively). As shown on Figure 4, the 2020 event
was comprised of three high flow events in which river flows exceeded 1500 m3/s: one in late-May and
two during the first half of July. It is surmised that significant morphologic changes may have occurred
this past summer since flows on the North Saskatchewan River ranged between 500 and 1000 m3/s for a
cumulative period of more than two months.

3.2

Historical Bank Erosion

Lateral migration along the left bank of the North Saskatchewan River in the vicinity of the City's
groundwater wellfield was measured by delineating and comparing banklines on sequential air photos
or aerial imagery. The limitations associated with conducting this historical air photo analysis are
discussed as follows:
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•

The resolution of some of the historical air photos is of low quality (i.e., 1975 and 1990), which
introduced errors and inaccuracies with delineating the bankline.

®

The imagery dating back from 1990 needed to be manually scaled and orthorectified based on
either the 2010 or 2019 orthoimagery using features that were common to both images. A high
level of precision is not always achievable when it comes to scaling imagery in this manner.

•

Image resolution did not allow for differentiation between the top of bank and the bank toe,
especially in those images where flows were relatively high (1990 and 2019), which added to
measurement inaccuracy.

Based on the limitations of this air photo analysis, it is estimated that the delineated bankline for each of
the years presented on Figures 6 and 7 are accurate to within ±10-15 m.
Table 3 provides a summary of results from the bankline shift analysis, which includes an estimate of the
average bank migration rate (expressed in terms of metres per year) that occurred between the
acquisition dates of sequential imagery.
Table 3. Summary of Historical Rank Retreat and Migration Rates, 1961-2019
Date of
Aerial

Duration (years)
Since Previous Imagery

Imagery

Period

1961-10-04

-

1975-07-04

13.8

1984-04-15

8.8

Bank Migration (m)
Since Previous Imagery

-1

Period

Cumulative

Average Bank
Migration Rate
(m/year)

-

-

-

-

13.8

50

50

3.6

1972-06-29 (3170 m3/s)

22.5

20

70

2.3

1980-06-08 (2010 m3/s)

Cumulative

Relevant High (Peak)
Flow Event(s) Since
Previous Imagery

1982-07-08 (2100 m3/s)
1990-05-27

6.1

28.7

20

90

3.3

1986-07-21 (3960 m3/s)

2010-10-16

20.4

49.1

15

105

0.7

1990-07-06 (2600 m3/s)
2005-06-22 (2680 m3/s)

2019-07-22

8.8

57.8

10

115

L1

2011-06-21 (2270 m3/s)
2013-06-25 (2820 m1/4)

Average

-

-

-

2.0

-

NOTES:
1, Annual peak flow data were obtained from WSC 05EF001 (North Saskatchewan River near Deer Creek), which is located
approximately 140 km upstream of the project site.
2. The peak flow of 3960 m3/s recorded in July 1986 represents the largest flood on record for the post-regulation period,
which began circa 1972 following completion of the Bighorn Dam Hydroelectric Facility near Nordegg, Alberta.

The historical bankline shift near the project site over a period of 59 years (1961to 2019) are illustrated
on Figures 6 arid 7. Key results and findings from the air photo analysis are summarized in Table 3 and
discussed below.
1)

Figure 6 illustrates how the bankline along the entire bend in the river changed significantly
between 1961 and 1975, which is likely due largely in part to the occurrence of the second
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largest flood on record in June 1972 (peak flow of 3170 m3/s). Lateral migration of the left bank
(toward the east) along the bend ranged from 30-50 m during this 14-year period.
2)

A bankline shift of approximately 15-20 m occurred between 1975 and 1984, a period of roughly
nine years (Figure 6). High flow events In 1980 and 1982 with peak discharges above 2000 m3/s
would have contributed to the magnitude of bank erosion during this time.

3)

As shown on Figure 7, the lateral migration between 1984 and 1990 was relatively insignificant
along most of the bend; however, up to 20 m of bank erosion occurred near the upstream limb
of the bend (close to where the City's expressed concern over recent bank erosion) arid just over
10 m of erosion concentrated near the inflection point of the riverbend, adjacent to
groundwater wells PW15 and PW20.

4)

The bank erosion observed near the upstream limb of the bend in the 2010 imagery (Figure 7)
propagated downstream to create a larger zone of erosion in the vicinity of where the most
upstream groundwater well (PW25) would eventually be constructed circa 2016, Approximately
15 m of bank retreat appears to have occurred along the left bank extending from the upstream
limb of the bend to a point roughly adjacent to PW23.

5)

The spatial change in bankline between 2010 and 2019 is on the order of 10 m in most areas
along the left bank. It is likely that further bank erosion has occurred since the imagery was
acquired in July 2019 as a result of the three separate high flow events during the 2020 open
water season.

6)

The 2019 imagery on Figure 7 includes all six delineated banklines for the sake of providing a
global comparison of bankline shift. The cumulative bank migration observed over the 58-year
period is estimated to be on the order of 115 m, which equates to an average bank migration
rate of approximately two metres per year.

3.3

Projected (Future) Bank Migration

The approach to predicting future bank retreat in the vicinity of the City's groundwater wellfield
involved developing linear trendlines from the bank migration data that were measured off the
historical aerial imagery, The prediction of bank migration becomes less accurate as it is projected
further into the future. Therefore, SG1 is of the opinion that it would be too far-reaching and of limited
value to predict bank retreat at this bend on the North Saskatchewan River beyond 2040.
As shown by the graph on Figure 8, an "average" (lower bound) trendline was computed using the data
set from 1990 onwards and an "above normal" trendline was predicted from a truncated data set that
only considered the magnitude of bank migration observed prior to May 1990. The latter data set was
selected to represent the upper bound — or the "above normal" bank migration rate, because that
period includes the two largest floods on record (1972 and 1986) during which significant bank retreat
occurred. The lower bound trendline gives an indicates as to how bank migration might proceed if the
trend over the past three decades continues.
Table 4 provides a summary of projected bank migration in the vicinity of the City's groundwater
wellfield for dates extending 10 and 20 years into the future. The projected values shown on Table 4
could end up being significantly different from what actually occurs on site because of the inability to
predict the magnitude, frequency, and duration of high flow events on a river.
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Table 4. Estimates of Projected (Future) Bank Migration in Vicinity of Groundwater Wellfieid

Date

Projected (Future) Bank Migration (m)
in Vicinity of Groundwater Wellfield
Average

Above Normal

2030

9

27

2040

17

54

NOTES:
1. The actual bank migration that occurs over the next 10 to 20 years could vary significantly from
the projected values shown above, because of the inability to predict the magnitude, frequency,
and duration of flow conditions on the North Saskatchewan River (or on any river for that matter).

Figure 9 shows the projected hanklines associated with bank retreat over the next 10 years (2030) based
on the upper and lower bounds shown in Table 4. The bankline location for the upper bound shows that
PW15 and PW20 are potentially at significant risk of being exposed in 10 years, with less than 10 m
separating some of the active groundwater wells farther upstream from the eroded bank. Although not
illustrated on Figure 9, all the active wells could be at serious risk of being adversely impacted by the
predicted shift in the bankline location over the next 20 years.
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CONCEPTUAL MITIGATION OPTIONS
Four possible options to address the encroachment issue along the left hank of the North Saskatchewan
River adjacent to the City's groundwater wellfield are shown schematically on Figure 10 and described in
the following subsections.

4.1

Extensive Riprap Bank Protection (Option 1)

Since erosion to varying degrees has been observed along the length of the left bank extending
downstream from the upstream limb of the bend to a point adjacent to groundwater well PW11, one
option might be to armour the entire bankline. This bank protection alternative, referred to herein as
Option 1, would consist of placing well-graded rock riprap on the bank slope over a length of
approximately 655 m (left image on Figure 10). An appropriate volume of riprap would be placed along
the base of the bank slope to establish a launchable toe for scour protection, The riprap would extend to
the top of bank elevation and be sufficiently keyed into the existing ground to stabilize and protect the
revetment during times when river flows overtop it and extend onto the floodplain.
The site reconnaissance by SG1 on 29 October 2020 confirmed that the revetment consisting of
concrete rubble installed in several places along the left bank is likely prone to failure when subjected to
high flow events. It is therefore not considered to be a suitable bank protection measure. Option 1
includes removal of all the existing revetment from the left bank prior to installing the proposed riprap
bank protection.

River-training Spur Dykes (Option 2)

4.2

Another mitigation option that might aid in minimizing further lateral migration of the left bank adjacent
to the groundwater wellfield involves strategic placement of a series of river-training spur dykes (or
groynes), referred to herein as Option 2. Each groyne structure would he composed of well-graded rock
riprap that extends to the top of the existing bank and projects into the river channel. The intent of the
spur dykes is to spare the riverbank from the erosive forces of the river by: (I) encouraging local scour to
occur along the in-river of each structure; and (ii) allowing for relatively mild flow recirculation to occur
between each structure. A conceptual design of a spur dyke arrangement is shown in the centre image
on Figure 10 and would extend over a length of approximately 610 m. The in-river projection length,
structure orientation to the direction of river flow, riprap sizing, and spacing between each groyne
should be confirmed during the detailed design phase (assuming this option is selected) using twodimensional (2D) hydrodynamic modelling.

Setback Trench and Localized Riprap Bank Protection (Option 3)

4.3

Option 3 involves two separate forms of engineering revetment to mitigate against the encroachment
issue as discussed below. The right image on Figure 10 illustrates conceptually how the two revetments
of this design alternative would be installed on the river.
1)

Setback Trench (Upstream) — Near the upstream limb of the bend where the historical bank
retreat has been rather significant and the bank continues to actively erode toward the most
upstream groundwater wells (PW23 and PW25), it is proposed that rock riprap be placed in

City of North Battleford
Water Supply System on North Saskatchewan River
Hydrotechnical Assessment of Bank Erosion Issues

• SGI
an approximately 200 m long trench set back from the existing bank. This type of revetment
is also commonly referred to as "passive riprap" or "trench-fill riprap." The riprap would be
placed within a deep trench excavated down to the approximate elevation of the channel
thalweg so that it provides toe protection should the riverbank eventually migrate up against
the revetment. Alternatively, it may be possible to place the rock to a shallower depth and
instead allow it to launch farther downslope along the bank toe once the migrating channel
reaches the revetment. These two alternatives for the setback trench would be evaluated as
part of the detailed design phase should this option be adopted by the City. The river-facing
side slope of the trench would be armored with riprap before backfilling the remainder of the
trench with native material. An additional volume of riprap would be placed near the toe of
the trench to establish a launchable toe for scour protection. Native material comprising the
bank would then be allowed to erode until the migrated channel intersects the trench. At
that point in time, the riprap of the setback trench would become exposed and mitigate
against further migration of the channel in the direction of the groundwater wellfield.
2)

4.4

Localized Riprap Bank Protection (Downstream) ® Similar to the revetment proposed for
Option 1, rock riprap would be placed in the vicinity of groundwater wells PW15, PW20, and
PW11 where the left bank is actively eroding. This revetment would need to be on the order
of 135 m long to protect this area of the bank from further encroaching on the adjacent
groundwater wells.

"Do Nothing" Approach (Option 4)

The City may wish to take no mitigative action at least in the short term — as it pertains to maintaining
the integrity of the left bank and allowing for continued (unimpacted) operation of the groundwater
wellfield. This option involves leaving the left bank in its current state, thereby allowing the channel to
continue migrating in an easterly direction toward the groundwater wells. It would be necessary for the
"do nothing" option to, at minimum, develop a long-term field monitoring program for the purpose of
observing bank erosion and channel migration in the vicinity of the groundwater wells.

City of North Battleford
Water Supply System on North Saskatchewan River
Hydrotechnical Assessment of Bank Erosion Issues

Page 11

16 SG1
5

MITIGATION OPTIONS ASSESSMENT

A mitigation options assessment was conducted to discuss and address encroachment issues along the
North Saskatchewan River in the vicinity of the City's groundwater wellfield. The results and findings of
the assessment are summarized in Table 5. The evaluation criteria used in conducting the mitigation
options assessment are listed below.
1)

Relative level of protection from high flow events and hydrotechnical hazards

2)

Residual hydrotechnical hazard level

3)

Impacts on flood conveyance

4)

Long-term maintenance requirements

5)

Timeframe to implementation

6)

Construction costs

7)

Environmental impact of constructed works on the riverine system

8)

Technical uncertainty (i.e., concerns with design and/or constructability)

The mitigation options assessment was conducted without consideration or application of a differential
weighting among the four options. The City may wish to assign a weighting to each criterion if some are
considered more important than others. Furthermore, it is presumed that the City will consider the
information provided herein and either select a preferred option for further development, followed
thereafter by implementation, or elect to leave the riverbank in its current state and allow it to freely
erode (as per Option 4).
SG1 developed construction cost estimates for each of the three mitigation design alternatives as part of
this assessment. The cost for each option includes budget for engineering support services by SG1
ranging from preliminary engineering and detailed design through to completion of the constructed
works. Since the mitigation options are currently at a conceptual design level, the cost estimates are
considered high level, with an accuracy of between -30 percent and +50 percent of the estimated cost. A
more detailed cost estimate for construction of the preferred option could be developed, if necessary.
However, that may not he necessary if the City decides to proceed with Option 4.
It is noteworthy that the "do nothing" approach of Option 4 requires, at minimum, the implementation
of a field monitoring program to quantitatively observe the rate of bank erosion and retreat over the
remaining service life of the groundwater water supply system. In fact, SG1 is of the opinion that field
monitoring is required along the project reach regardless of which option the City ends up proceeding
with. Bank monitoring pins (markers) should be strategically placed within the area of interest along the
riverbank, extending out from top of bank onto the existing floodplain (i.e., in the general direction of
bank retreat). An aerial survey of the riverbend using an unmanned aerial vehicle (UAV) and a ground
inspection by a qualified professional should occur annually and as soon as possible following each high
flow event. The real-time streamflow gauge on the North Saskatchewan River near Deer Creek
(WSC 05EF001) should be used to determine when the project site may have encountered high flow.
SG1 could, upon request, develop a site-specific field monitoring program for this project if the City
selects Option 4, or if it is likely to be several years before one of the mitigation options is implemented.
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Table S. Clualitativn Comparison of Possible Mitigation Options to Address Encroachment Issues

Criteria

Relative Level of Protection
from High Flow Events and
Hydrotechnical Hazards

Residual Hydrotechnical
Hazard Level

OPTION 1

OPTION 2

OPTION 3

OPTION 4

Extensive Riprap Bank Protection

River-training Spur Dykes

Riprap within Setback Trench (Upstream)

"Do Nothing" Approach

(Groynes)

Localized Riprap Bank Protection (Downstream)

High

Moderate

Moderate to High

• The placement of heavy rock riprap on the bank slope
is expected to prevent further bank migration from
occurring along the riverbend adjacent to the
groundwater wellfield.

a Installing a series of groynes along the riverbend
should aid in preventing the left bank from
migrating toward the groundwater wells.

• Constructing a setback trench on the floodplain
should prevent the left bank from migrating beyond
that location.

Low

Moderate

Low to Moderate

High

• Installing rock riprap along the riverbend is expected
to prevent further migration of the left bank toward
the groundwater wells.

° This option is less reliable than that of Option 1
In terms of minimizing residual impacts, because
there is an inherent uncertainty over how
effectively the groynes will perform over the
long term. Some degree of bank erosion might
continue to occur between each groyne.

▪ Lateral migration of the left bank is expected to
cease once it intersects the armoured setback
trench.

• The bank Is free to continue eroding along its natural
course, which is toward the groundwater wellfield.

None

• The placement of heavy rock riprap on the bank
slope is expected to prevent further bank erosion
from occurring adjacent to groundwater wells
PW15, PW20, and PW11.

None

Low

▪ Installing riprap along the left bank would have no
impact on the flow area within the channel. Although
the introduction of rock would increase the hydraulic
roughness along the bend, it would have virtually no
effect on flow conveyance.

• Installing groynes along the left bank would have
minimal impact on the flow area within the
channel. Although the introduction of rock
would increase the hydraulic roughness along
the bend, it would have no significant effect on
flow conveyance or water levels.

Long-term Maintenance
Requirements

Low to Moderate

Moderate to High

Moderate

° If properly designed and constructed, the riprap
revetment should be capable of self-launching as
scour holes form along the bank toe. However,
additional riprap may need to be installed in areas
where deep scour holes end up forming along the
bank toe in excess of the riprap volume provided
within the launching apron.

s Routine ground Inspections might indicate the
need to install additional riprap in areas where
deep scour holes end up forming along the
instream tip of each groyne in excess of the
riprap volume provided within the launching
apron.

• Once the bank migrates to the point where it
exposes the revetment and the river begins to flow
along the armoured slope, routine ground
inspections might indicate the need to install
additional riprap in areas where deep scour holes
end up forming along the bank toe in excess of the
riprap volume provided within the launching apron.

1-2 years

1-2 years

14 years
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This option relies entirely on river flow conditions to
be such that the bank does not erode to the point
where it puts the groundwater wells in jeopardy of
being damaged or exposed.

• Installing rock riprap along the bank slope is
expected to prevent further migration of the left
bank toward the adjacent groundwater wells.

Impacts on
Flood Conveyance

Tirneframe to
Implementation Iv

None

None

The hydraulic impacts would be similar to those of
Option 1 once the setback trench becomes exposed.

Very Low
The riverbend would need to be monitored
throughout the remaining service life of the
groundwater wellfield to quantitatively assess the rate
of bank erosion. A site inspection should be
conducted at least once annually and as soon as
possible following a high flow event.

None
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Table 5. Qualitative Comparison of Possible Mitigation Options to Address Encroachment Issues

Criteria

Construction Costs 12)

Technical Uncertainty
(i.e., concerns with design
and/or constructability)

OPTION 2

OPTION 3

OPTION 4

Extensive Riprap Bank Protection

River-training Spur Dykes
(Groynes)

Riprap within Setback Trench (Upstream)
Localized Riprap Bank Protection (Downstream)

"Do Nothing" Approach

Total Estimate e $1,640,000
° Lower

Environmental Impact of
Constructed Works on the
Riverine System

OPTION 1

Bound (-30%)

$1,170,000

Total Estimate =, $564,000
Lower Bound (-30%) a $414,000

Total Estimate v $788,000
®Lower Bound (-30%)

Although there are no construction costs associated
with this option, the City will require an annual budget
for surveying (during the first year only) and field
monitoring. Observing the rate of bank erosion at the
project site for this option should occur over the
expected service life of the groundwater well facility.

$570,000

• Upper Bound (+50%) a $2,430,000

• Upper Bound (+50%)

Moderate

Moderate

Low to Moderate

None to High

• A significant amount of in-river work would be
required to construct the bank protection measures.

• A significant amount of in-river work would be
required to construct the groynes.

s Installing armour along the riverbend might destroy
suitable habitat for fish species that reside along this
reach of the North Saskatchewan River.

• Installing armour along the riverbend might
destroy suitable habitat for fish species that
reside along this reach of the North
Saskatchewan River.

▪The existing river channel near the upstream limb of
the bend would not be directly affected; however,
construction of the setback trench would result in
alteration of the floodplain between the left bank
and groundwater wells PW23 and PW25.

• The environmental impacts on the riverine system
could be similar or worse than those of the other
three options if mitigation measures are required in
the future if/when the river encroaches on the
groundwater wells. Since there would be a limited
area to construct the (emergency) mitigation works,
the environment may end up being assigned a lower
priority in order to implement the works and prevent
damage to or exposure of the groundwater wells.

$815,000

▪Upper Bound (+50%) = $1,152,000

• A significant amount of in-river work would be
required to construct the bank protection measures
at the downstream location.

Low

Moderate

Moderate

• A high level of confidence exists regarding the
engineering design of riprap-armoured bank slopes on
rivers of similar size and character. Nonetheless, a
detailed river engineering study should be conducted
to confirm the sizing, placement, and extents of the
rock riprap.

▪The effectiveness of river-training spur dykes Is
contingent upon selecting the appropriate
spacing and quantity of groynes for the range of
design flows. Therefore, a detailed
hydrotechnical investigation should be
conducted to confirm satisfactory hydraulic
performance and to address any design issues.
At minimum, 2D hydrodynamic modelling is
recommended as a design-aid tool during the
detailed design phase.

• There Is inherent uncertainty over how effectively
the riprap apron will end up launching along the
bank toe once the hend intersects the revetment. A
detailed hydrotechnical investigation may be
warranted to confirm the hydraulic design and
performance for this mitigation option.

High
M

The amount of bank migration that might occur over
the remaining service life of the groundwater well
system will be dependent upon future river flow
conditions, which are impossible to predict.
Therefore, the City may be assuming a considerably
high level of risk by not taking mitigative action
against lateral migration of the left bank.

▪The City would be taking on the risk of having large
and/or prolonged flood events occur on the North
Saskatchewan River in consecutive years. The risk
becomes rather significant when considering the
potential effects of climate change with regard to
increasing the intensity, frequency, and/or volumes of
rainfall events and flood flows.

NOTES:
1. The timeframe to implementation is measured from the start of the detailed design phase through to completion of the mitigation works. It does not account for potential delays due to permitting or regulatory approvals.
2. Construction costs include budget for engineering support services by SG1 through to completion of the constructed works. Construction costs can vary widely for river engineering projects depending on such variables as material costs, hauling distance of construction materials,
contractor fee rates, regulatory requirements that need to be adhered to while performing instream works (e.g., care of water provisions), and site reclamation. The cost estimates presented here are intended to capture all construction and material costs.
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CLOSURE

We trust that the information contained in this document fulfils the City of North Battleford's
requirements for the City of North Battleford Water Supply System on North Saskatchewan River
Hydrotechnical Assessment of Bank Erosion Issues Project. Please do not hesitate to contact the
undersigned directly by phone or email (780.238.5868,
n@SGlwaterca) if you have any questions
or wish to discuss.
Sincerely,
SG1 WATER CONSULTING LTD.

SHEPHERD
ER 16033

Darren Shepherd, M.Sc., P.Eng.
President
ENCLOSURE
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1. PHOTOGRAPHS SHOWN HEREIN WERE TAKEN BY
SG1 WATER CONSUONG LTD. DURING A SITE
RECONNAISSANCE ON 29-OCT-2020 USING AN
UNMANNED AERIAL VEHICLE (DRONE).

1. View looking downstream along the left bank of the river at the erosion
that is occurring upstream and adjacent to the City's groundwater
wellfield.

IMAGE REF; 10213.CV1 034,JPG

2. Close-up view of the left bank along the main area of concern. Erosion
is likely occurring due to a combination of high flow events; rapid
drawdown following flood events; and scouring of ice during annual
spring breakup.
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3. View looking toward the main area of concern where the bank has been
eroded in a semicircular pattern.
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4. View looking obliquely upstream at the eroding bank. Concrete rubble
has been placed at an inflection point along the bank to mitigative
against further erosion.

5. Concrete rubble has been placed along the bank downstream from the
main area of concern. The volume of material here far exceeds what
was observed upstream. However, the eroded section of bank
immediately downstream from the existing revetment suggests that the
revetment has been unsuccessful in mitigating against the erosive
forces of the river.

6. Aerial plan view of the main area of concern. The groundwater wells
are well set back from bankline at present, which suggests that they are
not in any immediate danger of being impacted by bank erosion.

Field Photographs (October 2020)
Bank Adjacent to Groundwater Went-mid
Aerial Observations
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NOTES
1. PHOTOGRAPHS SHOWN HEREIN WERE TAKEN BY
SW WATER CONSULTING LTD. DURING A SITE
RECONNAISSANCE ON 29-OCT-2020.

1. View looking upstream at the bank topography in the vicinity of the main area of
concern. The riverbank is composed of a silty sand interspersed with gravel and
cobble deposits. The top of bank is vegetated with native grasses, shrubs, and the
occasional stand of trees.

IMAGE REF, 10213-EV1.064,JPG

— 2. View looking downstream at the point along the bend where concrete rubble has
been installed along the bank slope. Scour along the bank toe leads to slops
instabilities and subsequent erosion of the bank.
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3. Close-up view of the concrete rubble that appears to have been randomly placed
along the bank slope at the location shown in Photo 2. The tape measure is
extended to a length of one metre.

4. A view in cross section of the eroding bank. The rubble varies in size from
approximately 150 mm boulders to concrete slabs that are more than one metre
in length. The tape measure is extended to a length of one metre.

Field Photographs (October 2020)
Bank Adjacent to Groundwater Wellfield
Ground-based Observations
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Annual Peek Flows
North Saskatchewan River near Deer Creek (WSC 05EF001)
Post-regulation Period, 1972 to 2018
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1. ANNUAL PEAK FLOW DATA WERE OBTAINED FROM WATER SURVEY OF CANADA (WSC) GAUGING STATION NO. 05EF001 (NORTH SASKATCHEWAN RIVER NEAR DEER CREEK).
THE PROVISIONAL FLOW DATA FOR 2019 AND 2020 ARE PRELIMINARY IN NATURE AND SUBJECT TO CHANGE WHEN MANUALLY REVIEWED AND CORRECTED BY WSC.
2. STREAMFLOW DATA USED IN DEVELOPING THE PLOT REPRESENT THE POST-REGULATION PERIOD ALONG THIS REACH OF THE NORTH SASKATCHEWAN RIVER, WHICH
BEGAN CIRCA 1972 FOLLOWING COMPLETION OF THE BIGHORN DAM HYDROELECTRIC FACILITY NEAR NORDEGG, ALBERTA.
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Mean Daily How I-Iydrographs
North Saskatchewan River near Deer Croak m WSC 05EF001
Three Largest Floods on Record during Post-regulation Period (1972, onwards)
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1. MEAN DAILY FLOW DATA AND ANNUAL PEAK FLOW VALUES WERE OBTAINED FROM WATER SURVEY OF CANADA (WSC) GAUGING STATION NO 05EF001 (NORTH
SASKATCHEWAN RIVER NEAR DEER CREEK)
2. THE HYDROGRAPHS SHOWN HEREIN REPRESENT THE THREE LARGEST FLOODS ON RECORD DURING THE POST-REGULATION PERIOD. THE NORTH SASKATCHEWAN RIVER
BECAME REGUALTED CIRCA 1972 FOLLOWING COMPLETION OF THE BIGHORN DAM HYDROELECTRIC FACILITY NEAR NORDEGG, ALBERTA.
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Historical Bankline Shift near Project Site
Bank Upstream of Groundwater Wellfield
Oct 1961 to Apr 1984
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1. IMAGERY SOURCES: NATIONAL RESEARCH
COUNCIL OF CANADA (1961, 1975 1984, 1990)-.
INFORMATION SERVICES CORPORATION (2010):
AND ESRI, INC (2019).
2. GROUNDWATER WELL LOCATIONS ARE BASED ON
INFORMATION PROVIDED BY THE CITY OF NORTH
BATTLEFORD (DWG. NO. WM545.2 DATED
24-JUL-2020).
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Historical Bank Migration (1981-201S) and
Projected Bank Migration in 10 Years (2030)
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1 HISTORICAL BANK MIGRATION BETWEEN 1981 AND 2019 WAS DETERMINED USING HISTORICAL AERIAL PHOTOGRAPHY AND IMAGERY OBTAINED FROM NATIONAL
RESEARCH COUNCIL OF CANADA (1961. 1975 1984, 1990), INFORMATION SERVICES CORPORATION (2010), AND ESRI INC. (2019).
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APPENDIX A
City of North Battleford
Groundwater Wellfield Location Map
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