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LICA Watershed Committee
Meeting Minutes
Thursday, December 1, 2022
1:00 p.m. —4:00 p.m.
LICA Boardroom and Microsoft Tea ms

Present : Richard Bourgeois
Kellie Nichiporik
Clem Parenteau
Kelly Dion-McFeeters (via Microsoft Teams)
Bill Parker
Shawn Elgert (via Microsoft Teams, arrived 1:18 p.m.)
Annette Hobart (via Microsoft Teams)
Randi Dupras (via Microsoft Teams)
Roxane Bretzlaff
Kristen Berezanski (via Microsoft Teams)

Observers and Guests:

Staff: Kayla Hellum, LICA Environmental Coordinator
Vicky Krawchuk, LICA Executive Director
Eveline Hartog, LICA Administrative Professional
Lori Jodoin, LICA Administrative Professional

Regrets: John lichuk
Robert Machatis
Amanda Avery Bibo
Abdi Siad-Omar

1.0 CALLTO ORDER

Vicky Krawchuk, LICA Executive Director, called the meeting to order at 1:02 p.m.

1.1 Territor ial Acknowledgement

1.2 Vision, Mission, and Values

1.3 Introductions

1.4 Roll Call
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1.5 Approval of Agenda

1.5.1 December 1, 2022, LICA Water shed Committee Agenda

#1 Moved by Richard Bourgeois AND CARRIED that the December 1, 2022, Agenda be
approv ed as presente d.

1.6 Approval of Minu tes

1.6.1 September 9, 2022, IWMPC Minu tes

#2 Moved by Roxane Bretzlaff AND CARRIED that th e September 9, 2022, Minutes be
approv ed as presente d.

2.0 CHAIRPERSON APPOINTMENT

2.1 Appointment of Committee Chairperson

The LICA Watershed Committee appointed Kellie Nichiporik to be chairperson of
the committee by acclamation.

3.0 POLICY REVIEW

3.1 Committee Terms of Reference

The LICA Watershed Committee reviewed the original IWMP Terms of Reference
document with the intent to amend. The proposed changes were recommended
to align it with the newly created LICA Watershed Committee. The following
changes to the document were recommended to the Board of Directors.

#3 Moved by Clem Paren teau AND CARRIED that the LICA Watershed Committee Terms of
Reference be accepted as amended.

3.2 Policy Review

3.2.1 Policy 1.5 Decision -Making Process

The LICA Watershed Committee reviewed Policy 1.5 Decision Making
Process for information.

3.2.2 Policy 1. 12 Volunteer Hours

The LICA Watershed Committee reviewed Policy 1.12 Volunteer Hours.

3.2.3 Policy 1. 13 Confident iality

The Watershed Committee reviewed Policy 1.13 Confidentiality and each

member was requested to sign a copy for retention by LICA if they had not
already done so.

LICA Watershed Committee Minutes — December 1, 2022 Page - 2

Initials



3.24

3.25

Policy 2.7 Board and Committee Expenses and Remuneration

The Committee reviewed Policy 2.7 Board and Committee Expenses and
Remuneration.

3.2.4.1 Expense Claim Fo rm

The Committee reviewed the LICA Expense Claim Form.

3.2.4.2 Direct Deposit Option

The Watershed Committee members eligible for stipends were
given the option to complete the Direct Deposit form noting that a
VOID cheque will be required to accompany the form.

Committee Member Sign -on

The Committee was requested to complete the Board and Committee
Sign-on sheet for retention by the Financial Coordinator. Members who
have already completed this form were requested to complete the form
should their contact information have changed.

4.0 NEW BUSINESS

4.1 Environmental Coordinator Watershed Projects Update

The Environmental Coordinator reviewed projects forthcoming for the Watershed
Committee noting:

X

If successful in receiving the funding, the WRRP grant will allow LICA to
complete a large-scale riparian intactness assessment in the Sand,
Martineau, and Lower Beaver River HUC6 watersheds. This project will
conclude the assessment of the entire Beaver River watershed.

The WPAC operational grant was submitted in September 2022. This
grant will allow the Environmental Coordinator to develop a riparian health
campaign to increase awareness of riparian health within the LICA
Region. The Coordinator suggested that in support of the educational
campaign, tree seedings would be purchased and given to those
committed to healthy riparian areas on their property. It was suggested by
the Committee that these seedlings comprise edibles such as Saskatoons
and wild roses.

4.2 IWMP Implementation

42.1

Top Five P riorities for Beav _er River IWMP Implementation

The Environmental Coordinator reviewed the top five priorities identified
in the IWMP, with potential implementation strategies. The Committee
inquired as to how LICA would move forward on these priorities. Specific
to a water quality monitoring program, the Coordinator suggested that
one option would be for LICA to seek funding from municipalities in order
to conduct water testing and monitoring by trained professionals. A
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Committee member indicated that he would offer the Coordinator the
name and contact information of someone who could assist her with
further information regarding floodplain maps and watercourses.

The Coordinator thanked the Committee for their ideas, and she
suggested that they review the priorities and come back with further
suggestions at the next meeting.

4.3 Revisiting the State of the Watershed Report

4.3.1 Current Proposed Budget

The Environmental Coordinator reviewed the budget proposed for the
State of the Watershed report which will need to be addressed in 2023.
She indicated that the budget of $40,000.00 is being presented as
information as the funding has not been secured. Further conversations
regarding the State of the Watershed will need to be had to determine the
direction needed to revisit the report. The Coordinator is currently
researching and making contacts regarding this project.

5.0 ACTION LIST

5.1.1 Follow -up on Action List September 9, 2022

The Committee reviewed the Action List from September 9, 2022. A Committee
member inquired if going forward with this action item if the Environmental
Coordinator would be presenting the IWMP to municipalities in the LICA region.
The Coordinator replied that she would be, and she would also be explaining how
the information presented in the report could be implemented in their
municipalities.

6.0 UPCOMING MEETING DATES

6.1 Board of Directors Meeting and Christmas Luncheon -December 15, 2022

6.2 Next Meeting - TBD

7.0 ADJOURNMENT

The meeting adjourned at 1:48 p.m.
#4 Moved by Clem Parenteau AND CARRIED that the meeting be adjourned.

Approved on:

Date

Signature
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2022-23 Attendance
LICA Watershed Committee Meeting s

NAME December
1 2022

John llchuk

Kelly Dion -McFeeters

Shawn Elgert

Robert Machatis

Clem Parenteau

Amanda Avery Bibo

Roxane Bretzlaff

Kristen Berezanski

Annette Hobart

Abdi Siad-Omar

Bill Parker

Randi Dupras

Kellie Nichip orik

Richard Bourge ois

Notes: 3 = Present TC = Telephone Conference A = Absent from Meeting

https://lica2.sharepoint.com/sites/Office/Shared Documents/Committees/LI@&x3Nad
Committee/20223/Attendance 2022-23/Attendance 2022-23.doc
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LICA Watershed Committee Meeting

LICA Boardroom and via Microsoft Teams
Thursday , December 1, 2022
1:00 p.m. - 4:00 p.m.

Discussion Required

Leader Outcome
1.0 | CALL TO ORDER

1.1 | Territorial Acknowledgement Vicky

1.2 | Vision, Mission, and Values Vicky

1.3 | Introductions All

1.4 | Roll Call Vicky For Review

1.5 | Approval of Agenda Vicky For Decision
1.5.1 December 1, 2022

1.6 | Approval of Minutes Vicky For Decision

1.6.1 September 9, 2022
2.0 | Chairperson Appointment

2.1 | Appointment of Committee Chairperson Vicky For Decision
3.0 | POLICY REVIEW
3.1 | Committee Terms of Reference All For Decision
3.2 | Policy Review
3.2.1 Policy 1.5 Decision-Making Process Vicky For Information
3.2.2 Policy 1.12 Volunteer Hours Vicky For Information
3.2.3 Policy 1.13 Confidentiality Vicky For Signature
3.2.4 Policy 2.7 Board and Committee Expenses and Remuneration Vicky For Information
3.2.4.1 Expense Claim Form Vicky For Completion
3.2.4.2 Direct Deposit Option Vicky For Completion
3.2.5 Committee Member Sign-on Vicky For Completion
4.0 | NEW BUSINESS
4.1 | Environmental Coordinator Watershed Projects Update Kayla For Information
4.2 | IWMP Implementation
4.2.1 Top Five Priorities for Beaver River IWMP Implementation Kayla For Discussion
4.3 | Revisiting the State of the Watershed Report
4.3.1 Current Proposed Budget Kayla For Discussion

5.0 | ACTION LIST
5.1 | Follow-up Action List

5.1.1 September 9, 2022 Chairperson | For Review
6.0 | UPCOMING MEETING DATES
6.1 | Board of Directors Meeting — December 15, 2022 Chairperson | For Information
6.2 | Next Meeting — TBD Chairperson | For Discussion
7.0 | ADJOURNMENT Chairperson | For Decision
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Integrated Watershed Management Plan Committee
Meeting Minutes
Friday , September 9, 2022
9:00 a.m. — 12:00 p.m.
LICA Bo ardroom

Present: Louise White-Gibbs
Robert Machatis
Clem Parenteau
Amanda Avery Bibo
Maureen Delorme-Ouellette (left at 11:12 a.m.)
Kristen Berezanski
Abdi Siad-Omar
Bill Parker
Richard Pearce
Kellie Nichiporik (arrived at 11:48 a.m.)
Roxane Bretzlaff

Observers and Guests: Sandi Riemersma, Palliser Environmental (via Microsoft Teams)

Staff: Kayla Hellum, LICA Environmental Coordinator
Vicky Krawchuk, LICA Interim Executive Director
Tina Johnson, LICA Administrative Professional

Regrets: Dana Swigart
Sharron Blyan-White
Annette Hobart
Ted Traikovski
Richard Bourgeois
Madison Arsenault
Shana Langley
Al Bertschi
Randi Dupras
Mitch Sylvestre

1.0 CALLTO ORDER

Amanda Avery-Bibo, the Committee Chairperson, called the meeting to order at 9:05
a.m.

Integrated Watershed Management Plan Committee Minutes — September 9, 2022 Page - 1

Initials



1.1 Territor ial Acknowledgement

1.2 Vision, Mission, and Values

1.3 Introductions

1.4 Roll Call
The passing of committee member Delano Tolley was relayed to the Committee.
Three or more consecutive absences were noted for Annette Hobart, Ted
Traikovski, and Shana Langley. No action will be taken as this is the final meeting

of the year.

1.5 Approval of Agenda

1.5.1 September 9, 2022 ., IWMP Agenda

#1 Moved by Clem Parenteau AND CARRIED that the September 9 , 2022, Agenda be
approv ed as presente d.

1.6 Approval of Minutes

1.6.1 August 30 , 2022, IWMPC Minu tes

#2 Moved by Louise White -Gibbs AND CARRIED that th e August 30 , 2022, Minutes be
approv ed as presente d.

2.0 OLD BUSINESS

2.1 Approval of August 30 ™ Recommendations

Due to the Committee not achieving quorum at the last meeting, several
decisions were brought forward as recommendations from that meeting. These
will now be approved.

2.1.1 Auqust 30, 2022, Agenda

#3 Moved by Louise White -Gibbs AND CARRIED that the August 30, 2022, Agenda be
approved as recommended.

2.1.2 May 17, 2022, IWMPC Minutes

#4 Moved by Robert Machatis AND CARRIED that the May 17, 2022, IWMPC Minutes be
approved as rec ommended.

2.1.3 Adjournment

#5 Moved by Roxane Bretzlaff AND CARRIED that the meeting adjournment at 11:46 a.m. be
approved as recommended.
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3.0 ONGOING BUSINESS

3.1 Final Beaver River IWMP (Live Edits)

Live edits from the Committee to the Final Beaver River IWMP document were as
follows:

x Requested shared work to highlight in the plan in correction with the
recommended actions. This would be under Fisheries Management
objectives — Ray Mackowecki

x Carbon credit system needs to be explored and expanded in relation to
the plan

x Cover photos of the report were changed to reflect the beauty of the
watershed

X Addition of LICA Interim Executive Director Vicky Krawchuk to Ex officio
members

x That the passing of Committee member Delano Tolley be recognized and
that the plan be dedicated in his honour

X Source water protection plans was added to 9.3.4 implementation tables

Add 1904 Order in Council moved to create Cold Lake First Nations

x Add 1938 creation of Metis Settlements in Alberta such as Kikino Metis
Settlement also noting that the Wolf Lake Metis Settlement established at
that time was dissolved in 1941 and that these Metis members moved to
Elizabeth Metis Settlement or Fishing Lake Metis Settlement.

X Alberta Environment and Parks is in the process of creating a website that
funnels all water data to one area

x Remove reference to Marie Lake in Table 9.2.4 as the Committee no
longer felt it was relevant

x Remove the unnamed lakes from Table 13

X Update the page footer from Lakeland Industry & Community Association
to LICA — Environmental Stewards (LICA)

X Actions were added to section d) in Table 9.4.4

x

3.2 Next Steps

The Committee was informed that this was the final meeting for approval of the
IWMP document and were thanked for their input and hard work over the past
two years. Going forward the LICA Board of Directors will decide on the
committee’s status and the Environmental Coordinator will follow up with the
Committee on the Board's decision.

#6 Moved by Louise White -Gibbs AND CARRIED that the September 9, 2022, final draft of
the Beaver River Integrated Water shed Management Plan be accepted as amended .
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4.0 ACTION LIST

41 Follow-up on Action List

4.1.1 May 14 2022

The IWMP Committee reviewed the action list from the May 14, 2022,
IWMP Meeting noting that all actions for the IWMP have been completed
and that seeking support on the Plan will be ongoing.

5.0 UPCOMING MEETING DATES

5.1 ADMPEC Meeting — September 14, 2022

5.2 Board Meeting — September 22 , 2022

5.3 LICA Annual General Meeting — Octob er 6, 2022

6.0 ADJOURNMENT

The meeting adjourned at 11:50 a.m.

#7 Moved by Roxane Bretzlaff AND CARRIED that the meeting be adjourned.

Approved on:

Date

Sighature
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LICA

Lakeland Industry and Community Association

LICA Watershed Commlttee (LWC)
Terms of Reference

The Lakeland Industry and Community Association (LIG&)Medthe LICA Watershed

Committee (LWCYo assisthe Environmental Coordinator in watershed management planning

and projects including Beaver Riviategrated Watershed Management PI&\P)
implementation--Q—W-KH-GHYHORSPHQW DQG RYHUVLIKW R}/, &$TV QWHIJUDWHG :DWHUVKH
Plan-(MMMP)The LWC is aworking committee of LICAthat will whieh-shallreport its

activities and requests to the Board for approval. Th€ PM/MPC-is supported by

representation frormdustry Government/ndigenous communitiegeuth—4-\Wing-Cold-Lake

Nor-Government Organizations, and the commurahg-the-publicwhich allows for diverse

insight and support when it comes to priorities in the Beaver Ritatershed.

1.0Purpose

117R VXSSRUW WKH /,&% %RDUGTV 9LVLRQ DQG OLVVLRQ

1.2 To operate within LICA Board approved work plans and budgédbe while being
accountable to the LICA Board of Directors regardingoversightof watershed
management planning and projects efithe implementatioand priorities of the
- —operatien—repertngrand-managementoithe- MY MP.

1.3To act on behalf of the stakeholders they represent and to bring that perspeetive
addressing watershed concerns twthe IWMP.

1.4To make recommendations related to messaging surrounding watershed issues, goals,
objectives, targetsmplementation, and other items to the IWMP.

1.5Deliver relevant, accurate, reliable, and credible data and information that
addresses stakeholder needs and priorities.

1.6 To act on behalf of the Board to represent stakeholders of the Beaver River watershed.
Provide insight into environmental program needs, regional monitoring priorities, and
concerns.

1.7To ensure the dissemination of comprehensive information in and for the BAIMP
other watershed reporting

1.8To support the implementation of recommendations from environmental management
plans such as the Lower Athabasca Regional Plan (LARP), the 2006 Cold Lake Beaver
River Water Management Plan and other local land and water management plans.

2.00perating Principles

2.1ThelWC MWMPE ZLOO IROORZ /,&%$TV 9LVLRQ DQG OLVVLRQ DQG ZLOO RSHUDWH ZLWK
/,&%$71V SROLFLHV LQ VXSSRUW RI WKH 6WUDWHJLF 30DQ

2.2The LWC PMPE will meet quarterly at a minimum.

2.3The LWC PAMPC will report to the Board, and when needed, be responsible for
facilitating Board discussion regarding their recommendations.

Reviewed: December 1, 2022

Approved:



2.4TheLWC MMPC will ensure that the IWMP effectively addresses stakeholder needs
WKURXJK UHJXODU HYDOXDWLRQ RI VWDNHIOROSEHUV] REMHFWLYHY UHODWHG W
implementation process
250HPEHUY ZLOO DFWLYHO\ SDUWLFLSDWH DQG FRQWULEXWH WR UHJXODU PHHWIL
work.
2.6 Members will communicate with employers, organizations, and stakeholders they
represent about : & 1 WAMPC objectives, priorities, and accomplishments, as well as
any issues that may need to be resolved.
2.7Meetings will be documented with summary notes, decision records and action logs to be
issued within a reasonable time for review byltliéC PAMPEC prior to the final issue.
These will be made available to aAllVC MMPE members as part of the review process.
2.8The LWC PAMPE will strive for consensus recommendations and decisions. If it
becomes clear that thé\V/C MMPC cannot make a consensus recommendation, the
recommendation of the majority and then-consensus position(s) will be presented for
the Board to decide.
2.9Ad-hoc focused task groups may be formed to review specific issues such as monitoring
plans, special targets, watershed concermsprojectsand contractor selection, and
advise the_\WC PA/MPC on a path forward.
2.100utside expertise may be invited to contribute as required as directed by the Technical
Staff.

3.0Membership

The membership of the//C PM/MPC is made up of the Environmental Coordinator, Executive
Director, Education & Outreach Coordinator, core members, and resource members. Core
members are selected by the sectors that they represent or appointed by the LICA Board.
Resource members are subject matter experts and LICA staff that may be included byninvitatio
of the Environmental Coordinator or Executive Director.

3.1The LWC PAMPE chair will bea Committee MembexBoard-Birectoappointed by the
Committee at their first meeting after the annual general me 8eagd-and-must-be
gs.
3.2The Chair of the Board may attend as ex-officio.
3.3Community members may be appointed by the Board and shall be eligible for
remuneration and expenses according to LICA policy.
3.4The Board may request additional members from among Industry, Government, and
Non-Government organizations to be appointed from their respective sectors and may be
eligible for remuneration and expenses according to LICA policy.
3.5The core membership will be Board approved.
3.6 Core Membership
3.6.1 Alberta-Environment-and-Parks AlbeHavironment and Protected Areas
(AEPEPA) *Sector nominated
3.6.2 Alberta Energy Regulator (AER}Sector nominated
3.6.3 Industry, Oil & GastSector nominated
3.6.4 Agricultureand Irrigation (AGI) Sector nominated
3.6.5 LICA Board Directors- Board appointed
3.6.6 Indigenous CommunitiegSector nominated
3.6.7 Environmental Organizations & Special Interest Groups - Sector nominated
Reviewed: December 1, 2022
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3.6.8 Municipal Governments - Sector nominated
3.6.9 Community Members - Sector nominated

e Celnpdieopndfendomle Coconizodone Dolnodintione  Cocor nosinnied
2611 euth
3.6-12 Canadian-ForcesBase-4-Wing-Cold-Lake

4.0Meetings

4.1 Committee meetings will comply with Policy 1.6 Board and Committee Meetings. Please
contact the LICA office dica2@lica.cdor up-to-date policies.

| 5.0Roles and Responsibilities of the WC PAMPCS-and its Members

5.1 General_\WC PAMPC Members

51.1
5.1.2

513

514

5.1.5
5.1.6

517
5.1.8
5.1.9

Actively participate in meetings and provide technical knowledge and support.
Understand and represent the interests and regulatory requirements (if
applicable) of the group they represent.

Implementbevelopkey watershed-cencerngriorities, goals,
recommendationsndtargetsand-implementationf the IWMP to address
watershed concerns.

Assess-material-and-makkake recommendations as required

regarding themplementatiordeveloprmentf the IWMP.

Provide support for planning future phases of the IWMP.

Keep themplementatiordevelopmenof the IWMP in alignment

ZLWK /,&%$V 6 WUDWHJILF 30DQ DQG EXGJIJHW
Ensure that the work is being conducted in a transparent manner.
Engage other expertise as needed.

Form ad hoc groups as needed to work on specific projects related to the
LWC. PAMP.

5.2Roles in Addition to General\VC MMPC Member Roles

521

Environmental Coordinator

5.2.1.1Act asL. WC PMP Vice-Chair to convene meetings and prepare
agendas.

5.2.1.2Report to the LICA Board as a representative ol the_. M/MP.

5.2.1.3Lead ad hoc groups as required.

5.2.1.4Develop annual work plans and budgets for Board approval.

5.2.1.50versee operations and maintenance of environmental programs,
including the following:

5.2.4.65.2.1.5.1 Establish key performance indicators used to < [Formatted

monitor the performance of third-party contractors based
on best practices.
5.2.4.75.2.1.5.2 Monitor the performance of third-party contractors
and report to the Board.
52.4.85.2.1.6  Report issues of non-compliance to the Board
immediately for corrective action or direction based on
recommendations from the/V/C. PAMP.

Reviewed: December 1, 2022
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522

5.2.3

524

525

5.2.6

52.4.95.2.1.7 Review themplementatiordevelepmendf the IWMPto
ensure the progress of the IWMP is being met with the standards of
the provincial government; update the progress plan as required.

5214.105.2.1.8 Stay informed of changes in land and water management
as directed by the federal or provincial governments.

524.115.2.1.9 Ensure the environmental programs operate cost-effectively
and within budget.

52.14.425.2.1.10 Develop, coordinate, and deliver community and
stakeholder forums throughout the watershed.

Executive Director

5.2.2.1Advise theLWC PAMPE on LICA policies as required.

5.2.2.2Act as a liaison between other LICA committees and.th€.
BAIMPC,

5.2.2.3Maintain collaborative relationships with stakeholders.

Education & Outreach Coordinator

5.2.3.1Advise theLWC PAMPEC on best practices to engage with the public
on watershed-related matters and IWMP implementaBerinput-en
the-PAMP.

5.2.3.2Assist in coordinating and delivering outreach activities to engage the
public, such as forums.

5.2.3.3Promote themplementatiordevelopmentangdrogress of the IWMP
to the public and disseminate materials as they become available.

Board Director
5.2.4.1Act as a liaison between the LICA Board antC. MMPC,

Indigenous Representative(s)

5.2.5.1EnsurelndigenouskaditienalEnvironmental
Knowledge is recognized and integrated intgershed
projects Fhe-MMP.

5.2.5.2Provide information about cultural protocols and
assistance with appropriate community engagement

AEP EPA -anéAER, and AGIRepresentative(s)

5.2.6.1Provide advice and technical input regardingershed
projects the-eperationandimplementatiordesignof
the IWMP.

5.2.6.2Provide a link to other Government of Alberta and Regulatory staff
and resources.

5.2.6.3Act as a liaison regarding regulatory requirements, policy
development, and approvals.

Reviewed: December 1, 2022
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of-the IWMP.

5.2.8 Third-Party Contractor(s)
5.2.8.1Perform duties according to approved standards and
protocols as per their current contracts.

6.0Evaluation
6.1The LWC PAMPC shall review its Terms of Reference annually.

Reviewed: December 1, 2022

Approved:



LICA

Lakeland Industry and Community Association Board Manual

1.5 DECISION-MAKING PROCESS
INTENT:

The Board and committee members make sound decisions which align with LIC&Vision,
Mission, and Values.

1.5.1 DIRECTIVES:
1.5.1.1 LICA has adopted a consensus model of decision-making for Board and committee

meetings.
1.5.1.2 Annual General and Special General MeetingsWRROORZ 5REHUWY{YV 5XOHV R

1.5.2 IMPLEMENTATION:

1.5.2.1 At the first meeting of the Board and of each committee, the Chair will indicate that a
consensus decision-making process is to be followed as outlined in Appendix A:
[,&$TV %RDUG DQG &RPPLWWWKN&RR@@aE$IQV XV '"HFLVLRQ

1.5.2.2 Training and guidance in the use of the consensus decision-making process will be
made available to all Board and committee members.

Review Dates: August 2%', 2004; June 12, 2017; Septeen5, 2018 February 1, 2022
Approval Dates:November 29, 2001; September 7, 2017; September 13, 2018, February 24, 2022

Self-Governance: Policy 1.5 - Decision-Making Process

Page-1- of 2
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Lakeland Industry and Community Association Board Manual

/,&$ 96 #D AND COMMITTEE CONSENSUS DECISION-MAKING PROCESS

( )
Items for discussion in pre-meeting materials

for consideration/research
L v,

L !

Meeting called to order by Chair

|

Discussion opened from agenda or floor

l L speak )

Chair recognizes speakers

L |

e N
Chair ensures everyone gets a fair chance to

Chair keeps discussion on track

,
Chair sums up discussion and checks for Focus on interests (why) not positions (what)
consensus
\, l y.
Consensus achieved?
. —
YEi/ NO
ﬂ
4 "~ )
Decision recorded in Chair asks for blocking
minutes; implemented concerns

\, \ 1 V

' D

Time for further
NO : 2
discussion?
\ o
l YES
Is the matter urgent?
Further Discussion

N R

Consensus is achieved

¥

Immediate Fallback Process Group agrees

at next Board

decision (Vote
75% majority

consensus is
Meeting

impossible 7

required) Deci-
sion recorded in

¥

Decision recorded in
minutes; implemented

minutes; Fallback Process \. J
implemented at next Board
Meeting
—
FALLBACK PROCESS
Summary of issue, Board discusses NO, Vote 75% majority required
discussion, stakeholder l l
interest, and blocks
prepared for Board Consensus achieved? Decision recorded in minutes; implemented
YES

Review Dates: August 2%, 2004; June 12, 20: September 2018 February 1, 2022

Approval Dates: _November 29 2001; September 7, 2017; September 13, 2018; Februar@22, 2

Self-Governance Policy+1.5 Decision-Making Process
Page2 of 2
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Lakeland Industry and Community Association Board Manual

1.12 VOLUNTEER HOURS

INTENT:

The Board recognizes volunteer time by members is criticab the success of LICAThese
hours require tracking to use as a “contribution in kind”, when applying for grants or
direct government funding.

1.12.1 DIRECTIVES:

1.12.1.1 Board ad committee members are requested to track spenrst on LICA
activities (Board,committee and special meetingscluding preparation,
business, outreackventsworkshopsand associated trayel

1.12.2 IMPLEMENTATION
1.12.2.1 TheExecutive Directowill keep an acounting oftotal volunteer hours.

1.12.2.2 Individuals are responsible for tracking their volunteer hourthemeeting
and/or event sign-in sheet.

1.12.2.3 Any volunteers who require detailed information on hours or dates
expected to keep such logs for themselvbée. ExecutiveDirectorwill verify
the total number of hours submittetdrequested

Review Dates:October 27, 2004; Sep 2006; May 2009, February 27, 2017; June 26, 2017, November 26, 2018
Approval Dates:_September 29, 2004; Sep 27, 2006; May 28, 2009; April 24, 2017; Septembér 7, 20
December 13, 2018

Self- Governance Policy 1.2 - Volunteer Hours
Page-1-o0of1
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1.13 CONFIDENTIALITY

INTENT:

Board and committee members may becomaware of confidential information during
their involvement with LICA . Under Common Law and the Freedom of Information and
Protection of Privacy Act (FOIP) such information must remain cafidential and may not
be used for personal gain.

1.13.1 DIRECTIVES:

131.11

Regarding confidentiality of information, Board and committessmberswill
alwaysbe governed bthe Societies AcCommon Law, FOIP andICA’s
Vision, Mission, Values, bylawsndpolicies.

1.13.2IMPLEMENTATION :

1.13.2.1

1.13.2.2

1.13.2.3

1.13.2.4
1.13.25

LICA may need to collect personal information about an individual or
organization. Such informatiosill be handled in a secure and confidential
manner. LICA’s records management practieéksbe in accordace withFOIP
https//www.servcealberta.ca/foip/and as defined in Policy 2Becords
Retention.

Only the Officers Executive Directarand Accounting Assistamtill have
access teonfidentialfiles.

Board and committee membevdl annually sign an Oath @onfidentiality
(appendedatthe first meeting after their election or appointmeamnty variance
from this requirement is subject to Board apptova

In cameraproceedings must remain confidentrabccordance withdlicy 1.6.

Informationwill remain confidential duringndafter LICA tenure, unless
releasedy the owner.

Review Dates; September Z, 2006, May 8, 2008, June 2, 2011: June 26, 2017, November 26, 2018

February 1, 2022

Approval Dates: September 27, 2006, May 8, 2008, June 2, 20%&ptember 7, 2017December 13, 2018

February 24, 2022

Self—Governance Policy 1.13 - Confidentiality

Page-1-of 2
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LAKELAND INDUSTRY AND COMMUNITY ASSOCIATION
LICA —Environmental Stewards
BOARD AND COMMITTEE MEMBER OATH OF CONFIDENTIALITY

| do solemnly declare that | will not disclose any confidemtifdrmation of any kind that@mes
to my knowledge respecting amember, employee&ontractor or associated organization of the
Lakeland Industry and Community Association (LICA) through my involvement with LICA.

| acknowledge that this declaratiaiil remainin force both duing and after my tenure as a
LICA member.

| understand that if | choose to disclose confidential information, | may be iaipeosecution
for breach of confidentiality, and that LICAll not indemnify me for any fines or awards of

damages agast me.

| have read this declaration in itstgety and understand the contents of this declaration.

Signature of Witness Signature of Board or committee member
Name of Witness (Print) Name of Board/committee member (Print)
Date

Review Dates: September Z, 2006, May 8, 2008, June 2, 2011; June 26, 2017, November 26, 2018
February 1, 2022
Approval Dates: September 27, 2006, May 8, 2008, June 2, 20%&ptember 7, 2017December 13, 2018
February 24, 2022

Self—Governance Policy 1.13 - Confidentiality
Page- 2-of 2
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2.7 BOARD AND COMMITTEE EXPENSES AND REMUNERATION

INTENT:

Boardand appointed committee membe#tso represent the community, Indigenous, and non-
governmensectos will be reimbursed for pre-approved expenses and time spent on LICA

activities.

2.7.1 DIRECTIVES:

2711

2.7.1.2

Board and committee members shall endeavour to keep expensesl
claimsto a minimum. Preapproved stipendsnd expensesill be paid where
participants are providing service asl&€A Board or committee member.
Board and committememberswhosetime iscovera by their employerare
not eligible for remuneration.

2.7.2 IMPLE MENTATION :

2721

2.7.2.2

2.7.2.3

2.7.24

LICA Board and committee members attending an approved conference may
claim stipend for conferenaays only.

Elected and appointademberswill be paid stipends and be reimben for
expensesat the following rates:

f Meetings events, and training (excluding tA&M) - $ 130.00

f Roundtrip mileagein accordance with the Alberta Goveren rag in effect

at the time oLICA’s annualorganizational meeting

f Parking as peitemized receipt

f Meal allowances, which include gratuity and GST; no receiptsiredu
Breakfast $13.00
Lunch - $16.00
Dinner - $22.00

f Accommodation as patemizedreceipt

TheBoard Gaimpersonwill receive a flat rate of $100 per month, over and
above any stipends paid.

The Officers may receivatipends, upon approval of the Board, for additional
duties associated with their roles

Review Dates: Jan 2006Sep 20060c¢t2007 May 2008 Sep P08; Jan 2010Jun 2010 May 2011 May 3, 2012 April 3, 2014

October 2, 2014june 26, 2017January 8, 2018; April 16, 201Becember 8, 2aP

Approval DatesJan 242002 Sep 27, 20080ct 03, 2007Feb 04, 2010Sep 02, 201QJune 2, 2011May 3, 2A.2; Oct 02, 2014;

September 7, 201 April 12, 2018 January 27, 2022

Operational Policy: Finance Policy 27 - Expenses and Remuneration

Page-1-of 2
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2.7.2.5 While there is an expectation of attendance for the complete meeting, event, or
training, stipendsvill be paid only if individualsemainfor the major portion of
the meetingevent, or training.

2.7.2.6 Anindividualwill receiveone stipend per committee event, meetorgraining
per day.

2.7.2.7 Mileagewill be paid to individualgravelling toand from a meeting, event, or
trainingsesson related taLICA businessLICA reserveghe right toverify
mileage barges rior to approval.

2.7.2.8 Where two or more individuals carpool to a meeting, training, or eventttanly
person whose vehicle makes the wili be reimbursed for mileage.

2.7.2.9 Industry representatives will be eligible for reimbursement of expenses-as pre
approved by the Board of Dectors.

2.7.2.10 Other membermay be approved to attend meetings, conferences, etc., with
reimbursement at thaiscretion of heBoard

2.7.2.11 Reimbursemenwill be madeafter expenses are incurred and receipts and
invoices are submitteahdapproved.

2.7.2.12 Claimsother than mileagenealsand stipends require originéémizedreceipts.

2.7.2.13 All expense and remuneration claims will leeiewed and approved by the
Executive Directoor Board designate.

2.7.2.14 Where anticipated expess are known (e.gconference fees), thexecutive
Directormay pay for them with the LICA credit card.

Review Dates: Jan 2006Sep 20060c¢t 2007 May 2008 Sep P08; Jan 2010Jun 2010 May 2011 May 3, 2012 April 3, 2014
October 2, 2014june 26, 2017January 8, 2018; April 16, 201Becember 8, 2QP

Approval DatesJan 242002 Sep 27, 20080ct 03, 2007Feb 04, 2010Sep 02, 201QJune 2, 2011May 3, 2A.2; Oct 02, 2014;
September 7, 201 April 12, 2018 January 27, 2022

Operational Policy: Finance Policy 27 - Expenses and Remuneration

Page- 2-of 2
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P.O. Box 8237, Bonnyville AB T9N 2J5
Phone: (780) 812-2182 Toll Free: 1-877-737-2182 Fax: (780) 812-2186 E-Malil: lica2@lica.ca Website: www.lica.ca

v,
@ Receipts must be attached to expense form

EXPENSE CLAIM

NAME:
ADDRESS: POSTAL CODE:
Date Meeting Description |Travel To KM's Other Stipend Chair Approval
TOTALS
Authorized By:
Stipend $ Executive Director
KM @ 061 $
Other Travel Expenses $
(please attach receipts)
TOTAL CLAIM $ Signature of Member

Includes: travel, meetings, meeting prep/follow-up, tours, conferences, project implementation, services in kind, donations, other

https://lica2.sharepoint.com/sites/Office/Shared Documents/Blank Forms and Templates/Expense Claims/2022-23/Board Committee Expense Claim Form -
October 20, 2022.xIsx



Lakeland Industry & Community Association

P.O. Box 8237, Bonnyville AB T9N 2J5
Phone: (780)812-2182 Toll Free: 1-877-737-2182 Fax: (780)812-2186 E-Mail: lica2@lica.ca Website: www.lica.ca

v
@ Receipts must be attached to expense form

6.8 Expenses and Honoraria

Intent:
Board and appointed committee members who represent the community sector are not intended to be out of pocket on LICA's behalf, and so will

be reimbursed for pre-approved expenses and time spent on LICA activities. However, it is not intended that LICA stipends become a regular
"job" revenue for committee and Board volunteers. Industry and government members' time is covered by their employers, since their LICA
activities are employment-related. Board and Committee members shall endeavour to keep expenses and claims to a minimum.

Guidelines:
1. Elected and appointed Community Representatives to the LICA Board and LICA Committee shall be reimbursed for

pre-approved meeting and expenses related to:

$130.00 per meeting

1.1 Approved Meetings, events, and training

1.2 Roadtrip mileage - 61.0 cents per km up to 5,000 km & 55.0 cents over 5,000 km
1.3 Parking as per receipt
1.4 Meal Allowances (no receipt required) - $13.00/Breakfast

- $16.00/Lunch

- $22.00/Dinner

1.5 Accomadation as per receipt

EFFECTIVE DATE: October 7, 2022
2. Industry Representatives will be eligible for reimbursement of expenses as approved by the Board of Directors.

3. Representatives will be reimbursed after expenses are incurred and receipts and invoices submitted and approved accordingly.
Procedure:
1. Claims for expense reimbursement must be submitted to the Executive Director prior to the 15th of each month in order to expedite
payment. Claims other than automotive mileage and per diem require copies of receipts.

2. All expense claims will be reviewed and approved by the Executive Director.

Approval Date: Review Date:

https://lica2.sharepoint.com/sites/Office/Shared Documents/Blank Forms and Templates/Expense Claims/2022-23/Board Committee Expense Claim Form -
October 20, 2022.xIsx
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Box 8237, 5107W - 50 Street, Bonnyville, AB T9N 2J5
780 812-2182 780 812-2186 www.lica.ca

PRE-AUTHORIZED CREDIT AUTHORIZATION AGREEMENT

Instructions:

Please complete all sections (type or print clearly) to instruct your financial institution to make
deposits directly to your account. Return the completed form with a correctly encoded blank
FKHTXH PDUN HIR & Balthorized Credit Form from your financial institution to:
Lakeland Industry and Community Association at the above address

APPLICANT (PAY EE):

Surname: First Name:
Surname: First Name:
Address/Street:

Citv: Province:
Postal Code: Telephone:

FINANCIAL INSTITUTION TO BE CREDITED:

Name of Financial Institution:

Branch/Location, Street:

City: Province: Postal Code:

Route/Transit Number: Account Number:

$WWDFK D FRUUHFWO\ HQFR G HGRRIRItdurbrizedAsediHRerm $ré@m' your
Financial Institution


LICA Reception
Highlight

LICA Reception
Highlight


TERMS AND CONDITIONS

| (We) as the Applicant(s) and Account Holder(s)/Payee(s) hereby authorize Lakeland Industry and
Community Association as Payor and the above noted Financial Institution to credit my (our)
account at the above indicated branch of the Financial Institution, under Terms and Conditions
agreed to by Me (Us) with the Lakeland Industry and Community Association as Payor.

A credit in paper, electronic or other form may be deposited on My (Our) account which amount may
be increased/decreased at a future date as agreed to in writing by Me (Us). Lakeland Industry and
Community Association as Payor will, to the best of their ability, advise Me (Us) in writing of the
revised amount in advance of its effective date.

The authorization may be cancelled at any time by Me (Us). | (We) will notify the Lakeland Industry
and Community Association , as Payor in writing of any changes in the Financial Institution or
account information or termination of this agreement at least 10 days prior to the next due date of the
pre-authorized credit. Revocation of this agreement does not in any way terminate any other
obligation (s) between the Applicant (s) and Lakeland Industry and Community Association

Any and all notices required will be sent to the addresses provided herein.

Lakeland Industry and Community Association may apply in writing to the Financial Institution for
reimbursement of the credit if the credit is disputed.

Items credited will be reimbursed by the Financial Institution, subject to notification by Lakeland
Industry and Community Association  to the Branch of account within 90 days of the transaction
date subject to meeting any of the following conditions:

a) |(We) provided the authorization to the Payor.

b) The pre-authorized credit was deposited in accordance with this authorization.

¢) The credit was posted to the wrong account due to invalid/incorrect account information supplied
by the employee.

LIABILITY

The employee shall be solely responsible for the accuracy and completeness of all
information furnished to Lakeland Industry and Community Association and Lakeland
Industry and Community Association shall not be responsible in any way for error
resulting from the inaccuracy or incompleteness of any information furnished to it by the
employee.

Lakeland Industry and Community Association shall not be responsible or liable for any
claim, demand, cost, expense, damage, penalty, delay or inconvenience to the employee

or any other person resulting from failure of Lakeland Industry and Community

Association to perform any of the services herein contemplated arising out of any cause
beyond the control of Lakeland Industry and Community Association or for any reason
whatsoever other than the gross negligence or willful default of (Company Name).

Lakeland Industry and Community Association shall not be liable to the employee in any
event for any special, indirect or consequential damages.

| (We) the Applicant (s) hereby acknowledge that | (We) have read and understand and agree to the
Terms and Conditions as contained herein.

| (We) warrant that all persons whose signatures are required to sign on the account at my (our)
Financial Institution have signed this agreement below.




8. | (We) acknowledge that delivery of this authorization to Lakeland Industry and Community
Association as Payor constitutes delivery by Me (Us) to the above noted Financial Institution.

Date Signature of Applicant

Date Signature of Applicant

FOR JOINT ACCOUNTS: If only one signature is required for the account, then only one Applicant
need sign this form. However, if two or more signatures are required for the account, then both or all
signatures are required on this form.
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Board and Committee Member Sign-On

Contact Information:
Name:

Mailing Address

Phone #

Cell #

Email Address

Stipend Payment Information (complete if applicable):

SIN #

Date of Birth

CPP Exempt (circle one) YES NO

Date Signed:

%RDUG RU &RPPLBB/BHIBBEEFPBIBBBBBBBBBBBBBBBBBBBBB

https://lica2.sharepoint.com/sites/Office/Shared Documents/Blank Forms and Templates/Blank Forms & Templates Existing Doc/Committee
Member Sign-on form/2021-22/Board and Committe Member Sign-on
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Environmental Coordinat®Watershed Projectdpdate
December 012022, LWQMVeeting

WRRP Project Grant: Riparian Area Assessments

The WRRP Grargpplication was submitted on October®,42022. Ifwe are successful in receiving the
grant funding, it is anticipated that we will be notified before March 31, 2023

Project Scope: Contract Fiera Biological Consulting Ltd., to completestzigeriparian intactness
assessments in the Sand River, MartinBawerCold Lake, and Lower Beaver River watershed. The
project will be inclusive of three final reports ande presentation of resultsThe assessment of these
basins will conclude larggcale assessments in the whole Beaver River waterStredUpper Baver
River and Jackfiskuriel Creeksvatersheds were assessed in 2021.

Letters of Support were received from the City of Cold Lake and Cad-irakNations.

Proposed Wateibodies
Previously Assessed
No LiDAR1S

Figurel. HUC@asin map wherareas indicate those included in tberrentWRRP grant application for riparian
assessments.



WPAC Grant: Riparian Health Campaign

The WPAC operational grant was submitted on Septem®g2@22. f the anticipated funding is
received, the campaign planning will commence after April 2023.

Project Scope: This campaign will be developedl®A'€nvironmental Coordinatandwill consist of
an education portion that increases the awareness of riparian areas by dawglochures, ripdaan
area ‘lawn signs’ and additional user information that will be available for handoutitiaudto being
housed on the LICA website.

In support of the education portion, tree seedlings willgagchased and given for planting to those
committingto healthy riparian areas on their property. A lawn sign will be included with tbelisgs
for landowners to put up near their riparian areas to aid in further awareness of the campaign

This campaign will promote and enhance riparian drealth within the Beaver River watershed.

Tablel. Riparian Area Health Campaign budget breakdown for 20273, as reflected in the WPAC grant
application.Please note that the lawn signs will be purchased during 2023/2024 and are anticipated to last the
duration of the 4year term. Trees will be purchased annually beginning in 2024/25.

2023/24 2024/25 2025/26 2026/27
Riparian Area Health $2,500.00 $2,000.00 $2,000.00 $2,000.00
CampaigrBudget
Deliverable Campaign Developmer Campaign Execution
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Beaver River Integrated Watershed Management Plan

EXECUTIVE SUMMARY

LICA Environmental Stewards (LICA) is a community-based not-for-profit associatisratBgnergy
Group, an Airshed Zone, and the Watershed Planning and Advisory Council (WPAC) forahRiBeav
watershed.LICA completed the Beaver River Integrated Watershed Management Plan (A&M@lidance
document and planningtosb Z] A §Z A]A]dealthy Beaver River watershed for the futuighe
IWMP Committee, formed to help oversee Plan developmengaged with watershed Stakeholders, First
Nations, and the Métis at key stages to ensure that it is relevant, and refleetisdind regional perspectives.

The Beaver River IWMP addresses matters of water quantity, water quality, riparian areastkamdls,
biodiversity, land use, and knowledge and understandingstablishes common goals for watershed
resources, as well as management targets and thresholds that can be used to measure success in
achieving the goals. Recommendations were formed that consider available science, andldkeh
First Nations antfétis input. Implementation tables accompany the recommendations to indicate
implementation actions, roles and responsibilities, and timelines.

Watershed management planning and the implementation of the recommendations put forw#nsi
plan are a shared responsibility that require the collaboration of all stakeholders, First $atimhthe
Métis. The IWMP will be considered successful when:
{ Itis fully implemented through the collaboration of all stakeholders.
{ Targets and thresholds are achieved and/or measurable improvements are observed for
established indicators.

The IWMP Committee identified five implementation priorities for the recommendati The priorities
listed below have multiple benefits for all stakeholders, First Nations anlyiétis:

1. Develop and implement a long-term surface water quality monitoring program in
collaboration with all stakeholders to leverage resources and achieve mutual goals.

2. Collaborate to implement BMPs and land use strategies to protect water quality and riparian
health, particularly where riparian intactness scores are below the target and threshold and
water quality is a concern.

3. Seek opportunities to support riparian restoration where assessments indicated health
condition does not achieve targets and/or thresholds.

4. Collaborate with stakeholders to prioritize and develop a fishery monitoring program,
including key habitat. Update fisheries management objectives prior to tourism and
recreation planning (proposed in the Cold Lake Sub-Regional Plan).

H

Prioritize the completion of floodplain maps for watercourses and high-water marks for lakes
to support implementation and enforcement of urban development setbacks through policy
and planning.

LICA will track the progress of the Beaver River IWMP implementation and reported ors aetjatarly
A more comprehensive review of the plan will take place every five years.

LICA Environmental Stewards Page i
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1.0 INTRODUCTION

LICA Environmental Stewards (LICA) is a community-based not-for-profit associatisratBgnergy
Group, an Airshed Zone, and the Watershed Planning and Advisory Council (WPAC) forehRiBeav
watershed. LICA focuses on environmental monitoring, environmental management, anduogynm
education and outreach. As the designated provincial WPAC for the Beaver River watershed in Alberta
LICA reports on watershed health, leads collaborative planning, and facilitates education and
stewardship activities. This workjt %0 % } EESe §Z P} dVatp( foolLifalSEafegynamely:

{ Healthy aquatic ecosystems

{ Safe, secure drinking water supplies

{ Reliable, quality water supplies for a sustainable economy

LICA initiated the Beaver River Integrated Watershed Management Plan (IWMP) process to belp dire
(LSHE A 8§ E+Z uv P uvs 38]A]38] « vAhedlthyBeavér Riés Watersiied for
the future_ Khe Beaver River IWM&a guidance document and planning tool for resource managers,
including governments, planners, Indigenous communities, other stakeholders and landowners in the
watershed. The plan identifies goals for improving and/or maintaining watershed heatthmakes
recommendations on how to reach those goals. An implementation strategy accompanies theadWMP
indicate implementation roles and responsibilities, priorities and timelines.

>/ [WMP Committee (IWMPC) provided technical knowledge and support in the devethopf the
Beaver River IWMP in collaboration with stakeholders, First Nations and the Mgpisndix Aprovides

a list of key stakeholders, First Nations and Métis in the watershed. The IWMPC worked collalyorativel
with communities and stakeholders to establish goals and objectives for watershed managéatent t
are supported by clear and comprehensive recommendations regarding water quantity, water quality,
wetlands and riparian areas, biodiversity, land use and knowledge and understaitforg was made

to ensure that this Plan is relevant and reflects local and regional concerns to achieve shared
environmental, social, and economic outcomes supportive of a healthy watershed. This iRlarobu
previous initiatives devoted to resource management in the Beaver River watershed and is alihpned w
current provincial and municipal initiatives that support watershed planning in the basin.

1.1 Previous Planning Initiatives

Coordinated planning efforts for the management of natural resources in the Beaver River watershed
have occurred for more than 35 years. The list below are provincial plans relevant to the Baaarer
watershed. More detail regarding te plans is provided iAppendix BL.

x 1985 Cold Lake-Beaver River Long-Term Water Management Plan [Summary Document]
(Alberta Environment 198547 plan focused on water quantity and quality to meet long-term
user requirements

X 1996 Cold Lake Sub-Regional Integrated Resource Plan (AEP 1996a)

X 2006 Cold Lake-Beaver River Basin Water Management Plan (CLBR WMP) (Alberta
Environment 2006a)Anupdate of the 1985 plan to align with ttWater Act(GOA 1999) and
Water for Life Strategy (GOA 2003). It included a key shift to an integrated approach that
recognized surface water and groundwater interactions. The Director undétter Act
considers this plan in decision-making.

x 2012 Lower Athabasca Regional Plan (LARP) (GOA 2012) established uAtterthd.and
Stewardship ActALSA)
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X 2022Cdd Lake Sub-Regional Plan (GOA 2022a)an developed to reduce human footprint
in caribou range; implemented under ALSA

1.2 Need for a New Plan

Healthy watersheds support interdependent human, animal, and ecosystem health. Integrated
Watershed Management Plans are important for guiding land and water resource management
consideration of the environment, sociocultural values and the economy. Implementstiiategies

that accompany IWMPs are essential for initiating action. While the CLBR WMP (Albertar&eniron
2006a) provides a strong foundation for the management of the eastern Lower BeaveiitRiker,

dates important legislative changes that affect watershed management, and it excludes parts of the
greater Beaver River watershed. A new plan should also better reflect all stakeholder concernsygncludi
First Nations and Métis Rights and Indigenous knowledge.

2.0 PURPOSE, INTENT, PLANNING CONTEXT AND SCOPE

2.1 Purpose, Intent and Authority

The Beaver River IWMP provides broad guidance for watershed management, and sets out clear
direction that will result in consistent, specific actions for integrated management dfdad water
resources to support long-term watershed healitne IWMP will not replace the existing authorized
CLBR WMHAIberta Environment 2006abut rather augmenit with aspects not previously considered.

While the watershed plan is not legally binding, developing the plan collaboratiesys it is more
likely to be supported and implemented by decision-makers in the Beaver River watershed.

To maximize opportunities for successful implementation, the IWMP should be supported by all
stakeholdersFirst Nations and the Métis. Recommendations should be incorporated in futameipg
documents and updates of existing plans that have legal/regulatory authority (e.g.L.BiR @WMP, the
Lower Athabasca Regional Plan and sub-regional management frameworks, and municipal statutory
plans and policies)

2.2  Legislative Policy and Planning Context

The development of the Beaver River IWIdBuided in part by the Framework for Water Management
Planning (Alberta Environment 1999), the Guide to Watershed Planning in AlB@#& 2015) and the
Water for Life StrategyGOA 2003; renewed in 2008). The IWMP:
X Was developed within the context of existing federal, provincial and munieigialation,
policies and regional plans
x Acknowledges and adheres to the commitments outlined in the Inter-provincial Maste
Agreement on Apportionment (1969) as administered by the Prairie Provinces Water Board
x Reflects current policies and practices in place since the CLBR WMP was completed in 2006

L water Management Plans provide a framework for Alberta Environment and Parks to make water maniageme
decisions under o (E §Vdter Actand Environmental Protection and Enhancement (&REA).

2 68% of the natural flow of the Beaver River and Cold Lake basins must be atiofleedto the adjacent

province (Saskatchewan).
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X Encourages the advancement of policies and practices for continued effort to steward the
Beaver River watershed

A compilation of legislation, policy, plans and procedures relevant to the Beaver Rieesivedt is
provided inAppendix B.3At the provincial level, the most notable changes to legislation, policies and
plans since 2006 are thberta Land Stewardship Atlhe Alberta Wetland Poligythe Lower Athabasca
Regional Plan (GOA 2012), and the Cold Lake Subregional Plan.

2.3 Scope

In response to recommendations put forward in the 2006 CLBR WMP, the IWMP:
x Includes the entire Beaver River watershed in its planning area
X Better reflects all stakeholder concerns, including First Nations and the Métis
X Improves municipal influence by providing recommendations related to municipal
development planning, including area structure plans for lakeshore (subdivision) development
x Creates a more comprehensive plan by broadening the focus from a specific sector (i.e.,
oil/gas) to address additional resource management objectives that consider and reflect
watershed-scale processes and needs
X Integrates and address wildlife and fisheries management issues
x Provides specific recommendations with more implementation detail, as opposed to general
recommendations that are not easily implemented
The scope of matters addressed in the plan includes those identifedtion .

Limitations
The IWMP will not:
X Gather new information to fill data gaps
x Formulate legislation, policy, or regulations
X Address air quality unless it relates to other watershed issues
x Consider the Saskatchewan portion of the watershed

3.0 PLANNING AREA

The Beaver River watershed is located in the boreal plain of east-central Alberta and west-central
Saskatchewan (Figure 1), in Treaty 6, 8 and 10 territoriesnethé Métis homeland northeast of
Edmonton (Figure 2Yhe total drainage area of the Beaver River at its confluence with the Churchill
River is 50,003 kfwith about half of the watershed (22,000 Rnin Alberta (Beaver River Watershed
Alliance (BRWA) 2013).

The Beaver River originates near the Hamlet of Lac La Biche as the outflow from Beaveflaalsenit

an easterly direction for about 250 km, flowing south of Cold Lidkeéod before entering
Saskatchewan. The Cold River originates at the east end of Cold Lake in Saskatchewan bezoming th
Waterhen River, and continues flowing east to join the Beaver River. The river flows north arttigoin
Churchill River at Tle &-Crossebefore flowing into Hudson Bay (Figure 1). The length of the river from
its source to its mouth is about 661 km. Additional detail about the Beaver Rivershat and its sub-
watersheds in Alberta can be foundAppendix Candin the Beaver River State of the Watershed
Report (BRWA 2013)
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Figure 1. Map of the Beaver River watershed planning area (BRWA 2013).
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Figure 2 Maps showing A) First Nations treaty areas, reserve lands and traditional territories, and B)
Métis Nations of Alberta Association Regions and Métis Settlements.
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3.1  Human Footprint
3.1.1 First People

Human presence in the Beaver River watershed dates back to time immemorial. Prior tovbbadrr
Europeans, the Cree and Dehad established an independent and organized society that incladed
nomadic lifestyle. The land provided First Nations with everything they requireddorrttental,

physical, spiritual, and emotional well-being (Alberta Regional Professional pexgibConsortium

N.D.). Specifically, the Beaver River watershed and surrounding area provided abundant trapping,
hunting, fishing, berry picking, plant harvesting, collection of medicines andingrapportunitiesA
network of trails was established to reach important places throughout the watershed. Knowledge and
traditions were passed down through generations.

The Deneg, s ] {Den, people of Cold Lake First Nations and the only Depresented in Treaty 6)
travelled in small family groups and followed the caribou and other game within their Traadition
Territory (Figure 2a). The Defamilies spent their winters at Primrose Lake and summers around Cold
Lake (thooway-show-twayand neighbouring lakesThey excelled in trapping and hunting and, on the
arrival of the Europeans, the Dexontrolled a large portion of the fur trade, being well known for their
skills in hide preparation, trade and commerce, and guiding.

The Cree (people of Beaver Lake First Nation, Frog Lake First Nation, Kehewin &irsSidtlle Lake

Cree Nation and Whitefish (Goodfish) Lake First Nation #128) also relied on abundantesdou

trapping (e.g., hare, beaver, mink, and othetg)nting (e.g., moose and woodland caribou) and fishing
Waterfowl and upland game were seasonally harvested in spring and fall (i.e., ducks and geege), and i
winter (i.e., grouse and ptarmigarfish was a reliable and staple food during the winter months. Fishing
was carried out extensively using complex fishing technology to catch whitefish, lakepiaketrel

[walleye] and pike, among other species (Korea National Oil Corporation.2009)

3.1.2 First Nations Treaties and Métis Harvesting Rights

The traditional practices of trapping, hunting, fishing, and gathering, along with spiritu@iuttodal

practices, continue to be upheld by the Cree and DEinst Nations today. First Nations have traditional
values and rights, constitutional rights and key principles embodied in the Treaties (& r&gted

1876 Treaty 8 signed 1899, and Tred®ysigned 1906), which guide their way of life and jurisdiction in

the Beaver River watershed. Treaty rights are recognized and affirmed @othatitution Ac(S. 35),

1982. The 2018 Métis Harvesting in Alberta Policy (GOA 2019) ensures that Mptes\bo are

entitled to harvesting rights as guaranteed by the Constitution Act (s. 35), 1982, have the ability to hunt,
fish and trap for subsistence (food). RefeiSection 4.3andSection 4.6or additional context regarding

First Nations and Métis rights, respectively.

3.1.3 European Settlement

Land use began to change with the migration of European Settlers to the area. These settlers were
traditionally farmers who found the rich soils suitable for crop production @iging livestock for
subsistence. A chronology of key events that have shaped the current social/cultural, ec@maimni
environmental state of the watershed is providedlable 1

3 Cold Lake is called thooway-show-tway in Chipeviyaisig fish Lake and takikawew-sahigan in Cree, meaning
"cold lake"; both names were originally given to the nearby lake (Dempsey 1968pKi} E ~ [P (]*Z_ ]* o<}
4 Cold Lake First Nations (CLFNS) website
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Table 1 Historical timeline of events in the Beaver River watershed from pre-contact to present

(compiled by LICANote that the establishment date for Whitefish (Goodfish) Lake First Nation #128 is

currently not available.

Year ‘ Event
xLong before European settlement, the Cree and Dene People inhabited {
Pre- The naming of *Z}E « v A}} ov e }(38Z] E X Eu ~"<]vae}}|
Contact lakes and rivers|  Cree legendCold Lake was renamed by European Settlers upon arrival d
to the deep depths and cold watér.
XThe Dene Suline was indirectly exposed to the Fur Trade and its activitie
early as 1716.
xCold Lake House was a trading post built by Montreal traders near the
present-day Beaver CrossifiZ81¥, and a second, Shaw House at Moose
1700-1789 | Fur Trade Lake (1789j.
xAngus Shaw, a fur trader in the North West Company, came to Moose L
1789 and established the North West Company post (Shaw House) on tk
Northwest shores of the lakEThe rivers and streams of this area were the
original transportation routes.
XThe signing of Treaty 6 (1876), Treaty 8 (1899), and Treaty 10 (1906). W
Treaties Signed now known as the Beaver River watershed is located within the traditiong
land of the Dene, Cree, and Métis homeland.
xKehewin Reserve was surveyed (1882)Z « EA "3 Sue[ A « }(
18761906 EN R granted in 1889 and the Kehewin Indian Reserve #123 was fotmed.
Estab?issirgj xSaddle Lake Indian Reserve was established (£886).
xCold Lake First Nations community was established through an Order in
Council, prior to formation of Alberta and Saskatchewan (1904)
Industry xTwo sawmills operated on the North and East ends of Muriel Lake (£900
Expansion XThe start of new settlers arriving in the Bonnyville area (1907).
19001910 | Fisheries XThe first commercial fishing business opened (1908).
Fur Trade xClosing of a Hudson Bay trading post near Bonnyville (¥908).
Expansion xLand surveys were completed in Bonnyville and Cold Lake Areas {1910)
Reserye xBeaver Lake Indian Reserve #131 was established (1911).
Established
XA wildfire burned 60-70 acres near Cold Lake (1919).
1911-1920 XA wildfire struck the timber around Muriel Lake. Much of the land
Natural Disaster| transitioned from forestry to agricultural use as the local sawmill lost its
timber supply (19209.
XA major drought occurred in the region (1920).
Industry/ . . . . .
; XThe first steam engine arrived in Bonnyville (1928).
Expansion
Natural Disaster xT_he start of the depression. Very poor growing conditions lead to poor cf
yields (1929¥.
. xTourism bloomed in the Cold Lake area with fishing a large attraction (19
Tourism
19211940 193G.)4

Natural Disaster

xJessie Lake dried up and resembled a hay field (1930s).

Métis
Settlement

xFishing Lake Métis Settlement established (1938). It was not until 1949 t
they were given title to the land boundaries they have tofay.

xKikino Métis Settlement established (1938)

xElizabeth Métis Settlement established (1939).

LICA Environmental Stewards
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Year ‘ Event
Métis » .
xBuffalo Lake Métis Settlement established (1941).
Settlement
1941-1950 Industry XThe first powered generator in Cold Lake (1946).
XA natural gas field was discovered in the Town of Bonnyville limits (1949
Natural Disaster| xFlood at Muriel Lake (1956).
Expansion xRat control in Alberta is.administered and coordinated by Alberta Agricul
and Food. It was established to keep Alberta free of Norway t&s0.!!
1951-1960 Expansion xSewer systems opened in Bonnyville (1951).
Military xConstruction of Canadif';m Air Eorce Bas.e. Cold LaI§e began which resulte
the loss of Cold Lake First Nations Traditional Territory (1952).
Municipal xMD of Bonnyville officially formed (1955).
xImperial Oil starts to look to Cold Lake, proposing projects for the area
Industry
(1964)4
Métis Nation XThe Métis <} ] S]}v }( o (&S wWas ZreBt¢flvFhe MAA Bylaws
Zones were amended for the first time creating 6 zones (19%72).
19611980 X E£%0}E 3]}V }( Vv [* (JE*S *& %oe JVE} & %o%0]
Industry 1980, one Plant by Cold Lake was one of only two under construction in
v [e3}]o s v {501 X
Industry xlmperial Oil Ltd. began production of heavy oil in the region (1875).
xMoose Lake Weir was built to improve fish and wildlife habitat, stabilize t
lake level and improve the water supply storage for the Town of Bonnyvi
14
1981-2000 Infrastructure (1985)’

xMurphy Road was upgraded to a high-grade road which ran between MU
Lake to the west with the creeks feeding Muriel Lake to the east (1987).

Natural Disaster| xDrought in the region (20005.

XAn agricultural disaster declared in the MD of Bonnyville due to drought :
grasshoppers (2015§.

2001-2020 | Natural Disaster| xThe highest recorded lake levels since 1966 occurred at Moose Lake an
caused flooding (201 7.

XWildfires occur around Moose Lake (2019).

xOngoing discussion and community engagement for the removal and
naturalization of the Moose Lake Wéfr.

Infrastructure - — - -
xWalkways constructed in several subdivisions in the MD of Bonnyville th
2021 : : . .
impacted natural drainage and resulted in localized floodfng.
Natural Disaster XAn agriculture disaster declared in the County of St. Paul, MD of Bonnyv
and Lac La Biche County due to severe drought condittbns.
2022 Infrastructure xRemoval of the Moose Lake Weir.

1 Kehewin Cree Nation websiteCold Lake First Nations websit@&RWA 2013 Historical Society of Cold Lake and
District 1980° Beaver Lake Cree Nation websft@ourgeois, pers. comm. 2022tichuk, pers. comm. 2022;
Fishing Lake Métis Settlement websité&lizabeth Métis Settlement Websit@Buffalo Lake Métis Settlement
website ' The Canadian Encyclopediitips://thecanadianencyclopedia.ca/en/article/cold-lake Métis Nation of
Alberta website 12 City of Cold Lake websjté GOA 2021% Elgert, pers. comm. 202%, Lakeland Today 202Y;
Hellum, pers. comm. 2022
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3.1.4 Current Conditions

Today, the Beaver River watershed continues to be rich in natural resources. Watershed resources
support First Nations and Métis traditional land use and cultural practices, as well as a ofiriety
industries that contribute to the local, regional, and provincial economy (e.g.,oijas, agriculture,
mining, forestry, development, and tourism and recreation). Maintaining watershed health is an
overarching goal for this Beaver River IWMP.

The human footprint is an important indicator of watershed health. The cumulative impact ofitend
activities in the watershed can affect local hydrology, water quality, riparian areas and wetlands, and
biodiversity by altering the natural system that functions to maintain balance iw#tershed.

In 2018, the total human footprint covered about 20% of the Beaver River watershed. fagsbiaind

use accounted for the largest percentage of the human footprint (72%). The majority of thdtagaicu
footprint is categorized as tame pasture. The oil and gas industry footprint accounted for 9%, roads and
trails (7%) and forestry activity accounted for 6% of the total human footgfigu¢e 3Figure 4.

This Beaver River IWMP considers the cumulative impact of land use and recommends strategies to
minimize and mitigate impactn watershed health.

GRAVEL/SAND/
OPEN-PIT/PEAT URBAN & RURAL
1% RESIDENCE &

URBAN INDUSTRY
4%

ROADS & TRALS

AGRICULTURE
72%

Figure3. Summary of land use activities that contribute to the total human footprint inBaver River
watershed (ABMI 2018).
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Beaver River Watershed ABMI Human Footprint
Inventory 2018 by Sector
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Figure 4 Human footprint in the Beaver River watershed (ABMI 2018). A high-resolution map is
available atvww.lica.ca The map inset shows two small parts of the watershed that are disconnected
to the north from the larger watershed in Alberta, and are not visible at this scale.
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4.0 ROLES AND RESPONSIBILITIES

Watershed management planning and implementation of recommendations is a shared respgnsibilit

that requires the collaboration of multiple levels of government, various industries (e.g., agricoiture,

and gas), non-government organizations, landowners, leaseholders, and residents in the watershed. The
planning process is considered successful when stakeholders recognize and support thdirahdivi

shared responsibility for achieving the collective goals and objectives of the IV@dReral roles and
responsibilities for Beaver River watershed management are further described below.

4.1 Lakeland Industry and Community Association

LICA is the designated provincial WPAC for the Beaver River watershed in Alberta; as such LICA reports
on watershed health, leads collaborative planning, and facilitates education and stewardship activities.
dZ]e AYEI cp% %} E S+ §Z Waterdor LifeStatedE S [

X Healthy aquatic ecosystems

X Safe, secure drinking water supplies

x Reliable, quality water supplies for a sustainable economy
LICA will continue to collaborate and engage with stakeholders, First Nations,eahtétis during the
implementation phase of the Beaver River IWMP. LICA will also continue to ensure tlcerégation
of scientific information, Indigenous Knowledge and stakeholder, First Nations and Métis feedback is
considered in watershed planninglCA will lead communication, education, and engagement, and help
to implement the IWMP by acting on action items specific to LICA and provigipgrsto others
implementing the plan.

The role of stewardship groups in the Beaver River watershed is essential to understanding and
managing specific lake management concerns. As a WPAC, LICA can support stewardship group activity
by
i. Assisting with joint funding applications for projects that will achieve common goals aceoss th
watershed (e.qg., riparian intactness assessment, water quality investigatia)s,
ii. Collaborating to host an annual Stewardship Group Forum to facilitate sharing of knowledge and
joint planning across the watershed

4.2 Federal Government

The federal government performs a key role in the shared management of watershed resources. The
Canada Water Aatnables cooperative agreements between the federal, provincial, and territorial
governments to regulate, apportion, and monitor water resources, and to implement jointamegy

The federal government has authority over water quality and publishes water quality guidelines
pertaining to the environment, drinking water and recreation. The Department of Fisheries and Oceans
oversees fisheries resources and fish habitat undeRiseeries ActOther federal roles include

pollution control, and the management of interprovincial waters (e.g., Cold Lake)atiasignd water

on federal lands.

The Department of National Defence (CFB Cold Lake)

The Department of National Defence has created a Defence Environmental Strategy that idemtifies th
ulol]d EC[* %% E} Z 8} ]Jvd PE 3]vP VA]JE}vu v o u P ww33]ws}
including the use of best practices and sustainable development.
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4.3 First Nations

The Beaver River watershed is located on Treaty 6, 8, and 10 territories. Beaver Lake Creedithtion, C
Lake First Nations, Frog Lake First Nation, Kehewin Cree Nation, Saddle Lake Cree Natibiteash
(Goodfish) Lake First Nation #128 have reserve lands and associated traditionaii¢srigoated in this
region.

First Nations have traditional values and rights, constitutional rights and key principbexierd in their
treaties, which guide their way of life and jurisdiction in the watershed. Treaty rights are restgmid
affirmed in theConstitution Ac{S. 35), 1982. Treaty rights include protection of traditional ways of life,
the right to occupy and use lands and resources (e.g., the right to hunt, fish and ttapocupied

Crown land), cultural and social rights, rights to consultation, and rights to participate in land and
resources management decisions (Government of Canada 2020).

In 2007, the United Nations Declaration on the Rights of Indigenous Peoples was Stym&kclaration
affirms and sets out minimum standard rights of Indigenous peoples related to self-detgiomn and
self-government, culture and identity, lands, territories and resources, and environment to name a few.

First Nations are reliant on healthy watersheds for sustenance, and to support their way of life. They
retain Indigenous Knowledge and information regarding Indigenous Practices that can increasencommo
understanding of watershed resources, and inform recommendations that support the patect

and/or restoration of water and land resources.

LICA wants to clearly communicate to First Nations that by participating in the Beaver River watershed
planning process, First Nations will not abrogate any rights they have, and the obligatioreafirgents

to duly consult with First Nations will not be diminished. Neither the LICA Board of Directors, nor the LICA
staff considers any discussion entered into with First Nations to fall within any mandated duty te. consul

4.4  Provincial Government

The provincial government includes multiple ministries that are responsible for the management o
public lands and natural resources on behalf of Albesta

Alberta Agriculture and Forestry (AAF)

AAF is &Vater for Lifepartner and shares responsibility for achieving its goals. AAF is responsible for the
Agricultural Operations Practices ABOPA, legislation that sets manure management standards in

Alberta. AAF strives to develop the agriculture and food industry, ust§Z Jv peSE&C[* v SHE o E
base and encourage the development of rural communities.

Alberta Energy Regulator (AER)

The AER was founded in 2013 as the single regulator of energy development (e.gsasidsilnatural

gas, and coal projects) in Alberta. AER regulates application and exploration, construction and
development, abandonment, reclamation, and remediation activities. AER is authorized to make
decisions on applications for energy development, monitoring for compliance assurance,
decommissioning of developments, and all other aspects of energy resource activities. This authority
extends to authorizations pursuant to tiublic Lands Acthe Environmental Protection and
Enhancement Act (EPEsX theWater Actthat relate to energy resource activities. Oil and gas activity
is regulated by the Alberta Energy Regulator.
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Alberta Environment and Parks (AEP)

AEP has a legislated mandate to manage air quality, water resources, waste management, cumulative
effects, provincial Crown (public) lands, the bed and shore of naturally occurring water bodies, and
biodiversity (including fish and wildlife resources). AEP is responsible for kegtiegiahd policies

Jv(op v JvP A 8§ E+Z u v P u v3U Watep Acthmé® WetlandERolicy.

4.5 Municipal Governments

The Beaver River watershed is represented by the rural municipalities of Athabasca County, County of
St. Paul, Lac La Biche County, Municipal District of Bonnyville, Smoky Lake &wlityorhild County.
Urban centres include the City of Cold Lake, the Town of Bonnyville, and the VilGigaddn.

Under Part 17 of thélunicipal Government A€MGA), municipalities have responsibilities in planning,
regulating, subdividing, and developing land in Alberta. Municipalities have the authorityat® cr
statutory plans (i.e., intermunicipal development plans, municipal development plans, areaistruct
plans, and area redevelopment plans) to identify future plans for development within municipal
boundaries and the immediate surrounding area. Municipalities are required, by the MGdopd a

Land Use Bylaw that divides the municipality into districts, prescribes the types of land uses pgkrmitte
establishes development standards, and provides a system for issuing permits. Municipalities promote
economic development in the region. Many municipalities also support programs, seamites

education initiatives that promote stewardship of watershed resources.

Agricultural Services Boards (ASBs) form part of the rural municipal government and are responsible for
administering and developing programs to complement Provincial legislationdimglthe Agricultural

Service Board Acthe Weed Control Acthe Agricultural Pests Acand theSoil Conservation Adt is

generally the role of the Agricultural Fieldman to implement the work plan established by the ASB.

Summer Villages

Summer Villages are designated municipalities established by the Government of Alberta. The Summer
Villages of Bondiss, Bonnyville Beach, Mewatha Beach and Pelican Narrows are in the Beaver River
watershed. All four Summer Villages have Land Use Bylaws in place, some with specific reference to
shoreline management. The Association of Summer Villages in Alberta (ASVA) provides arfalum f
Summer Villages in the province. The ASVA undertakes special initiatives that seek to address challenges
( JvP o &S [+ o | s (eugLalesPtewardship Guide). Summer villages strive to minimize or
mitigate human impact on the environment by promoting lake stewardship, including lakeipy and
implementation of actions that help protect water quality.

4.6 The Métis

Métis Nation of Alberta

The Métis Nation of Alberta (MNA) is the representative voice of the Métis people in Alberta. The MNA
governance is divided into six regions across the province, including Region 1 amdRégt span

areas of the Beaver River watershed. The MNA represents all Métis at the provincial and federal levels
The MNA is striving to establish a modern-day treaty with the Federal Government that recognilzes lan
and resource rights including secure harvesting rights, and rights to self-government

In 2019, the MNA signed the first self-government agreement between the Government of Canada and
a Métis government.
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Métis Settlements

In 1938, the MNA lobbied for théétis Population Better A¢hat provided Métis with a secure land
base and services on Métis settlements. In the Beaver River watershed, the Métis Settlements of
Elizabeth, Fishing Lake, Buffalo Lake and Kikino coordinate the development of natural resithrces
the GOA. The Métis Settlements General Council (MSGC), establishedtith8ettlements Act,
addresses matters that affect the collective interests of the Métis Settlements.

The 2018 Métis Harvesting in Alberta Policy (GOA Xrifures that Métis people who are entitled to
harvesting rights as guaranteed by tGenstitution Act (s. 35), 198Rave the ability to hunt, fish and

trap for subsistence (food). Both the Métis Nation of Alberta and Métis Settlement members have
harvesting rights in designated harvesting areas if they have a demonstrated historical conneetion to
Métis Harvesting Area in Alberta and a contemporary connection to the same commidaityesting
Areas B and D cover most of the Beaver River watershed.

4.7  Industry

Agriculture

Agricultural lands cover about one-third of the watershed. About half of the agrialiand in the
watershed is pasture land and 36% of the area is cropland. As a main industry in the Beaver River
watershed, farmers and ranchers have a large role in watershed management, including the
maintenance of water quantity and quality, and healthy riparian areas and grassland. Agricultural
activity must comply with provincial legislatioA@QPA) The Grazing Lease Stewardship Code of Peactic
was signed by the Alberta Beef Producers, the Alberta Grazing Leaseholders Association, the Western
Stock Growers Assaociation, and the provincial government. The Code of Practice identifidsstaad
responsibilities that public land grazing leaseholders have in land management.

Forestry

dA} }luupv]3C dju E W Eu]8 WE}PE us E pPEE v3oC 3]A v 8z >
DvPuvshv]d >KiX dZ % E}PE ue[ vvp o AjofdaciddouE @ndBH00CE iiUiIii u
m?3 of conifer trees. All forestry operations in the watershed are conducted according talieeta

Timber Harvest Planning and Operating Ground Rules (GOA 2022b) and Timber Harvexst &tanni

Operating Ground Rules: Northeast Alberta Regional Area- Specific Addendum (GOA 2022c).

Approximately 8 timber permits are issued annually to program members and compsateevinners.

Oil and Gas

The Cold Lake oil sands deposit is one of the largest in Alis#ntze Imperial Oil began production of

bitumen in 1975, oil and gas exploration and developmengtiacreased in the Beaver River

watershed. Several companies now conducsitu recovery operations from the Cold Lake oil sands,
including areas within the Cold Lake Air Weapons Range (BRWA 2013). Oil and gas activiiers regu

by the Alberta Energy Regulator. Oil and gas companies have a responsibility to develosasoairc

way that minimizes impacts on watershed resources. The Canadian Association of Petroleum Producers
(CAPP) encourages responsible development in the upstream oil and gas industry. CAPP aims to enable
environmentally and socially responsible performance, and encourages the use of best managemen
practices to reduce impacts on air, land, water, and people.

Oil and gas activity is regulated by Federal and Provincial laws, regulations and Codesagf P
including EPEA, th&ater Act the Water Ministerial Regulation and the Enhanced Approval Process as
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specified in théPublic Lands AcThe Oil and Gas Conservation Rules (OGCR) encompass management
Directives, including OGCR Section 2.120 which regulates water pollution control.

Sand and Gravel Extraction

The Alberta Sand and Gravel Association (ASGA) represents Alartd and gravel operators on key
industry-related issues and proposed regulatory changes, while advocating environmental responsibil
ASGA works with communities and regulatory bodies to encourage responsible developmémt and
ensure land reclamation following gravel extraction. Land must be reclaimed to a capadpiliito or
better than pre-disturbanceExploration, extraction, and reclamation activities are regulated by Federal
and Provincial environmental lawggulations, and Codes of Practice (eEnyironmental Protection

and Enhancement Act (EPEA), the Conservation and Reclamation Reguldtionde of Practice for

Pits), as well as thijlunicipal Government Act

Peat Mining

Peat has been harvested in Alberta for horticultural purposes (e.g., growing media by commercial
growers) since the mid-1960s (GOA 2016). In the Beaver River watershed, peat mining activities
encompass an area of about 4.7 k(ABMI 2018). Removal of peat from public land requires a formal
disposition under thé’ublic Lands Aetnd thePublic Lands Administrative Regulati®.AR The PLAR
requires reclamation of public land to an equivalent capability when operations end for any r@aggn
expiry, abandonment). Peat mining is further regulatede®3EAand wetland drainage is subject to
approval under théVater Act Peat land available for allocation is categorized as Low Sensitivity Public
Lands (no constraint) or High Sensitivity (constraints imposed by sensitive or hebdak (GOA 2016).

4.8 Watershed Stewardship Groups, Non-Profit Organizations, Academia

As partners in th&Vater for Life StrategyWatershed Stewardship Groups (WSGs) are key partners in
watershed management planning, beneficial management practice implementation, and education and
outreach programs in the Beaver River watershed. WSGs encourage watershed stewardship at a local
level. Similarly, many non-profit organizations support watershed management and stevpeedfsinis
through planning, environmental condition monitoring and evaluation, and educatitatives.

Universities and research institutes provide essential data and perspectives on emerging watershed
issues and environmental conditions by undertaking primary research. Academia may identify research
needs, as well as suggest how data and knowledge gaps can be addressed.

49 Residents

Residents have valuable knowledge and insight about current watershed conditions and dde prov
direction on how to achieve community goals. Residents also have a role in lacatdghip and
helping to maintain a healthy watershed.
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5.0 INFORMATION ASSEMBLED

LICA worked closely with the IWMP Committee and technical advisors to compile relevant plans,

policies, and technical reports for the Beaver River watershed. The Beaver River State of tish&date
Report (2013), LakeWatch Lake Monitoring Reports (ALMS), and Riparian Intactness Assessments (Fiera
Biological 2021a and 2021b) were considered. In some instances, raw data (relate@towattity

and quality) and Provincial spatial data relevant to the Plan were available; this dataceessed,
summarized, or mapped and used to support stakeholder engagement and recommendations. Refer to
Section 12 for a complete list of literature cited in the development of this plan.

6.0 MATTERS, GOALS AND OBJECTIVES

6.1 Matters

The scope of matters listed below reflects concerns expressed by the community during the
engagement proces$éction 8)), as well as the best available science. Concerns are related to surface
water and groundwater quantity and quality, wetlands and riparian areas, biodiversity, land use, climate
change and knowledge and understanding. Matters may not apply to all areas in the watershed.

Surface Water
Quantity
x Fluctuating water levels (lakes and wetlands) and streamflows caused by climate change,
climate variability (e.g., temperature, evaporation, and precipitation), and/or development that
can:
0 Impact water availability for municipal water supplies, agricultural uses, and First
Nations and Métis
Increase risk of flooding, and impacts associated with drought
Impact recreation activity
Impact infrastructure
Alter aquatic, riparian, and upland habitat
Alter land use (e.g., cultivation, development) around wetlands and ephemeral streams
(watercourses that flow briefly in direct response to rainfall or snowmelt (USEPA 2015)).
X Surface water withdrawals.
x Altered drainage patterns and/or discharges of treated effluent, and stormwater.
Quality
X Water quality in lakes and streams does not meet the desired end uses (e.qg., drinking water,
contact recreation, agriculture, Indigenous traditional practj@esl/or wildlife and aquatic
species needsn some areas due to soil type and geology, climate change and variability, and/or
influx of point and non-point source pollution from adjacent lands (e.g., nutrisediment,
bacteria).
X The influx of nutrients originating from external sources and the internal naturahgyafli
nutrients contributesgo eutrophication in many lakes in the watershed.

O O O 0O

Groundwater
Quantity
x Uncertainty regarding groundwater quantity resulting from climate change and vésahihd
withdrawals for human and industrial use.
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x Limited understanding of the impact that groundwater withdrawals have on aquifer dynamics
(e.g., shallow/deep aquifer interactions) and on lake water levels and streamflows (i.e.,
groundwater-surface water interactions).

Quality

x Human health concerns related to naturally occurring and/or human-caused mobilization (e.g.,
thermal mobilization) of trace metals (i.e., arsenic and uranium) in concentrations above
drinking water guidelines.

x Concerns related to land use, including potential contamination from improperly/maindai
abandoned water wells, landfills, agricultural activity, septic fields and, oil and gasyactivi
(casing failures).

Riparian Areas and Wetlands
X Loss of riparian areas and wetlands and their respective functions:
0 Water storage (absorptive capagcifiood control) and water balance in lakes/streams
o Groundwater recharge
0 Water quality (retention of nutrients, suspended sediment, soil and associated
contaminants)
o0 Biodiversity
0 Ecological services (recreation, carbon sequestration, stormwater treatment)

Biodiversity
x Fragmented and poor-quality habitat, due to increased road density, access, recreational
activity, industrial activity (e.g., pipelines, well-sites, mining [sand and graved$irp and
other developments).
x Changing abundance and/or size of certain fish and wildlife species in the watersh
Beaver dam removal and the need for due consideration of potential environmental impacts
x Potential threat of terrestrial and aquatic invasive species (e.g., quagga mussel, Himalayan
Balsam) in and adjacent to waterbodies in the watershed.
X Berries, plants, and animals are safe to eat.

x

Land Use
X Cumulative impact of development and industry on water resources, ecosystem and landscape

function (including riparian areas and wetlands), biodiversity, and First Nations étisl M
traditional land use.

Climate Change
x Impacts of climate change as it relates to:
o Water availability and quality
Increased risk of drought, fire and floods,
Pest management (e.g., forest insects and diseases)
Altered landscapes and habitat conditions
Risks to fish, wildlife, and vegetation

O O oo

Knowledge and Understanding
x Gaps in knowledge and understanding of natural conditions and anthropogenic (human-caused)
impacts on watershed function.
x Limited public understanding or usé First Nations and Métis Rights, Indigenous Knowledge
and Practices in the development and implementation of plans and policies.
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6.2 IWMP Goals and Objectives
6.2.1 Overarching Goal

Collaborative management of land and water resources that results in
a healthy Beaver River watershed.

The LICA IWMP Committee (2020) established that a healthy watershed supports interdependent
human, animal, and ecosystem (aquatic and terrestrial) health where:
{ Human health is described by individual and community physical, mental and social well-being
]Jv op JvP 82 ]o]13C Squltule%e E e+« }v [*
{ Domestic and production animal health involves physical and psychologichleive]lthat
supports productivity, reproduction, and expressions of innate characteristics.
{ Wildlife health involves resiliency under changing environmental conditions arability to
sustain their ecological, social, and cultural roles.
{ Ecosystem health involves the ability to maintain and improve organizational structure and
function, resilience under stress, and to continuously provide quality ecosystemeservic

6.2.2 Specific Goals and Objectives

Specific goals and objectives were formed to provide a clear direction of purpose for ther Boaer
IWMP {Table 2. The goals are broad statements that reflect the main concerns for natural resource
management in the basin; the goals emphasize what the IWMP will accomplish (the outcomes of the
Plan). Objectives were established to guide the planning process and achieve the goals. Tlhtisebje
are measurable and may be used to indicate milestones throughout the planning process.

Table 2 Values, goals and objectives leading the development of the Beaver River IWMP

Value \ Goal (Outcome) \ Objective

1. Review and determine the status of existing Water
Conservation Objectives in the original Cold Lake Beaver
River Water Management Plan (Alberta Environtr2006a).

Secure, reliable water 2. Review the need to establish Water Conservation Objecti
supplies are available for for streams and lakes outside of the original CLBRPWM
desired uses (i.e., planning area.
environmental, First : :
Water . ” 3. Recommend strategies to address fluctuating water levels
Nations and Métis, L . : )
Quantity - . priority lake$ where human impacts contribute to flooding
municipal, agricultural, :
: ; or low water levels in the watershed.
industrial, and ) )
recreational). 4. Recommend strategies that encourage water conservatio
5. Understand the status of current surface water and
groundwater initiatives and recommend strategies to bette
manage the resource.
Surface water and 1. Establish Water Quality Objectives that are compatible wit

Water Quality | groundwater quality that
is protected from external
sources of contamination,

the Surface Water Quality Management Framewiank
watercourses having sufficient data available.

5 Appendix Esummarizes criteria used to identify priority lakes.
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Value | Goal (Outcome) Objective
andis maintained within | 2. Establish Water Quality Objectives for major recreational
the range of natural lakes.
variability. 3. Identify stormwater management targets and Low Impact

Development strategies to minimize development impacts
on water quality (and quantity).

4. ldentify appropriate land use, management and stewardst
strategies to maintain and/or improve water quality

Healthy riparian areas ani 1
wetlands contribute to
watershed resiliency with
and Wetlands | yegpect to flood and
drought, quality water,
and critical habitat.

Fish, wildlife, and plants | 1. Identify appropriate land use targets and thresholds to

. Establish riparian setbacks and management
objectives/targets that can be applied consistently
throughout the watershed.

2. Recommend actions that contribute to healthy riparian are
and wetlands.

Riparian Areas

are healthy and resilient better understand and track cumulative impacts on aquati
- to changing and terrestrial habitat.
Biodiversity | oironmental conditions| 2. Recommend best management practices and actions that
Their ecological, social, improve wildlife habitat, health, and biodiversity.
and cultural roles in Fhe 3. Recommend appropriate actions to address the risks
watershed are sustained. associated with invasive species.
Cumulative effects of 1. Recommend appropriate water and land management
diverse land uses are practices that mitigate impacts of industry and developme
Land Use " . . . .
reduced or mitigated to (i.e., urban, recreation, agriculture, oil and gas, forestry, a
maintain and/or improve sand and gravel extraction), and maintain and/or improve
ecosystem health. ecosystem health.
' Cl|mz_;1te ch_ange 1. Recommend climate actions and climate change mitigatio
Climate considerations are centra . )
and adaptation strategies related to watershed manageme
Change to all watershed-related ; ; .
. . for consideration by decision-makers, resource managers
planning and decision- .
. and residents.
making processes.
1. Assess and prioritize knowledge gaps in the Beaver River|
Knowledge .
r Indigenous Knowledge watershed.
an | and scientific research 2. Recommend outreach materials and other tools to
Understanding| guide decision-making. disseminate Indigenous Knowledge and scientific researc

related to watershed health.

7.0 INDICATORS, TARGETS AND THRESHOLDS

Indicators, targets and thresholds will be used to measure success in achieving watershed goals,
objectives, and desired outcomes. Indicatars identified for major watershed valuegdgble 3.

Indicators refer to an easily measurable attribute that reflects one aspect of the underlying coratitio
state of watershed health (ESRD 20l Examples of indicators include nutrient concentrations and
riparian health scores. The indicators expand on those identified in the State of the Watershed Report
(BRWA 2013). Criteria used to establish indicators included: relevance to the watershedam@aoo
residents and stakeholders, and measurability.

Targets and thresholds are numerical (quantitative) or written (qualitative statements) that reflect
desired or achievable conditions of attributes used to measure watershed health. Targets are used to
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determine how valued components in the watershed rate or compare to acceptable or desired ratings
and/or conditions. Interim targets, thresholds and objectives may be established when comprehensive

or local data is unavailable.

Recommendations in the IWMP will be reviewed using a social and economic filter. Watersheds should

be liveable places and support thriving communities.

Table 3 Watershed condition indicators for the Beaver River watershed.

Value Indicator Measure Significance
Streamflow and water levels should refle
Streamflow volume (deviation | a normal range of conditions and suppor
from the natural (baseline) channel processes (erosion/bank buildin
condition) aquatic life, the riparian environment, an
communities.
Maintaining appropriate water levels
supports:
Water Supply - Water sgpplles for communities _
- Recreation (boat access, beaches, fisk
Lake water levels .
habitat)
Water - Aquatic life
Quantity - Downstream needs for aquatic life and
waste assimilation
: Established to maintain a minimum flow
Water Conservation L
L streams to support aquatic life or meet
Objectives/Instream flows )
transboundary water apportionment.
Water allocation | Water licences and registration| Water supplies support aquatic life,
and use water use reports communities, and economic activity.
Groundwater is an important water suppl
Groundwater | Water levels Groundwater contributes to the overall
water balance in watersheds.
Lake trophic Phosphorus, chlorophydi and L .
P pho phyd Deviation from normal conditions
status secchi disk measurements .
Dissolved oxvaen. salinit (established through long-term trend
nutrients. m ¥g| ,in | dJir): analysis) suggests a change in water
utnents, metais e el quality (e.g., a degradation or
arsenic), pathogens, and other| . ]
: . improvement). Surface water quality
toxins (pesticides). ] :
. should support designated or desired en
Concentration and/or load Uses
Water chemistry | spatial and temporal trends '
Guidelines and objectives are establishec
Water Number of parameters and . e X
; determine water suitability for a variety of
Quality frequency that parameters o
. ST uses (e.g., drinking water, contact
exceed established guidelines | : Y .
S recreation, crop irrigation, livestock water
objectives o
aquatic life).
Tolerance of benthic invertebrates and fis
Aquatic Life Species diversity and abundan(to water quality conditions differs among
species.
Water Optimum (range) and maximun Optimum and maximum wa_ter temperatu
tolerance should be maintained to suppo
temperature (threshold) water temperature : o
all life stages of aquatic life.
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Indicator

Recreation

Measure

Number of water quality
advisories posted per year

Significance
Posted water quality advisories indicate
poor water quality and concerns for humg
health.

Riparian function

Riparian health scores
(condition)

(lotic systems)

Riparian Intactness (condition, extent) | Functioning riparian areas contribute to
Areas and Percentage wetland area water supply, water quality, river channe
Wetlands Wetland cover | Wetland loss and shoreline stability, and biodiversity.
(lentic systems) | Impact thresholds (i.e., footprin
on each wetland type)
Species composition (variety of
seasonal and resident species)
Population estimates Aguatic and upland systems that support
Index of Biological Integrity diverse group of native fish, wildlife, and
Regulated invasive plants, plant species are more resilient to
Biodiversit Fish, Wildlife and disturbance and rare plants ecological adversity or changes to
y Vegetation Percentage change in land cov| €nvironmental conditions.
(footprint, linear disturbance,
critical habitat)
. Poorly placed or maintained crossings ar
Watercourse crossings and : . 1
. culverts can increase sediment and erosi
stream connectivity. ; '
and impede fish passage.
Change to Percentage change in land use| Monitors land use changes and quantifie
9 : cover (agriculture, forestry, oil | cumulative impacts of multiple land uses
human footprint
and gas) watersheds.
. Census data Important social and economic indicators
Population L
Growth rate for municipalities
Laiic) e Recreation and | User data (day use, Trends indicate whether pressure on

Tourism registrations) resources is increasing, stable or decreas
High road densities can impact fish throu
increased sedimentation, impassable

Access Road density culverts that prevent upstream migration

and increased harvest due to improved
accessibility.

8.0 ENGAGEMENT PROCESS

8.1

Goal and Obijectives

Watershed stakeholders, First Nations and the Métis were encouraged to participate in the
development of the Beaver River IWMP to ensure relevancy, long-term viabilitgcdlaorative
implementation of the planAppendix Alists key stakeholders in the Beaver River watershed.

The following objectives guided the engagement process:
1. Involve stakeholders, First Nations and the Métis in the IWMP development processysetek i

at key stages in the development of the IWMP

2. Share information about the IWMP, Beaver River watershed, and progress related to IWMP
development

LICA Environmental Stewards

Page?21



Beaver River Integrated Watershed Management Plan

3. Identify and gather existing technical and scientific material to support the development of the
IWMP, and address questions and concerns

4. Facilitate and establish a common public understanding of the hydrological gaad|csocio-
cultural, and economic state of the Beaver River watershed and associated issues

5. Promote communication between agencies responsible for watershed management,
stakeholders, First Nations and the Métis to maximize collaboration and effective stewan€iship
the Beaver River watershed.

8.2 Engagement Sessions

The IWMP Committee met with stakehold&luring scheduled engagement sessions hosted at key
stages in the development of the IWMPable 3. Stakeholders had the opportunity to provide input at
virtual andin-person workshops, through online response forms, byavritten letter or email
submitted to LICA or the IWMP Committee during the designated time pef&tdkeholders, First
Nations and the Métis were encouraged to contribute insight, ideas, and technicahation to reflect

community perspectives in the WMP*tZ § t ,

@ummay reports related to stakeholder

engagement are posted on LIC#vebsite https://lica.ca/watershed/iwmp).

Input gathered through engagement was consa&tkalongside best scientific information and
Indigenous Knowledge to develop credible recommendations for resource management.

Table 4 Engagemensessions hosted at key stages in the development of the Beaver RiverdWMP.

Draft Terms of
Reference

(February-April 2021)

Draft #1: Indicators,
Targets and
Thresholds, Early
Recommendations

(March 2022)

Draft #2:
Recommendations and
Implementation
Strategy

(June 2022)

Beaver River IWMP
(October 2022)

XReview intent and scope of the Beaver River IWMP

Review and confirm watershed condition, key issues and opportunities for
watershed management

Review roles and responsibilities, work plan and schedule
{Seek input into data availability: technical reports, research, knowledge

xZ A] A ~tZ 8§ A , E W » es]}v /
Review and confirm draft indicators, targets and thresholds
{Review and discuss preliminary recommendations

{Z A] A™Z 3 A , E W A~ ee]}v [/
{Review, discuss and refine recommendations
{Develop implementation strategy

Yresentation of the Final Beaver River IWMP
{Summary of next steps

6 The Beaver River IWMP Terms of Reference was drafted using previousglaitigtives related to the Beaver
River IWMP 2014-2016 (Keess 2013; Keess 2014; Riemersma and Dolan 2016).
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9.0

RECOMMENDATIONS AND IMPLEMENTATION TABLES

Recommendations are put forward to address issues and achieve the goals and objectives established
Section 6.2. Relevant recommendations from existing plans relevant to the Beaver River watershed
were carried forward in tis IWMP. New recommendations were developed collaboratively to address
new matters, and to align with current initiativedirections, and values.

9.1

9.11

b)

d)

Plan Administration
Adoption

The goals, objectives and desired outcomes in the Beaver River IWMP should be adopted by all
stakeholders.

Governance

Recommendations should be considered in the development and update of municipal and
provincial policies, procedures, and planning and development standards and guidelines.

An IWMP Implementation Committee should be struck to promote the implementafidimeo

Beaver River IWMP within members respective sphere of influence. Committee members should
respect, support and collaborate with other watershed stewards to achieve common goals and
objectives for the Beaver River watershed, where possible.

IWMP Implementation Committee members should work with their respective colleagues in
each jurisdiction to implement the Plan and achieve desired outcomes according to each

iLE]- ] prignties.
Implementation and Review

All stakeholders having a role in implementati@e¢tion 4.9 should review the

recommendations and prioritize actions according to the guidance provided in the
implementation tables. Some of the recommended actions may be accomplished by individual
partners, while other actions may be undertaken collectively. The IWMP should be used to
develop work plans that will support the active implementation of recommendations.

LICA should undertake an annual review of the Beaver River IWMP implementation progress to
determine if the desired results of the Plan are being achieved.

Amendments to the IWMP may be made periodically by consensus of the LICA Board. Minor
changes should be made at the discretion of LICA; fundamental changes (e.g., targets) should be
brought to Stakeholders. The Plan should remain adaptive and flexible to respoadito n
information as it becomes available.

A more comprehensive review of the IWMP should occur every five years. At that time, the
implementation status of the recommendations should be thoroughly reviewed;
recommendations that have been achieved should be removed from the plan, new legislation,

LICA Environmental Stewards Page23



Beaver River Integrated Watershed Management Plan

policies, or plans should be documented, and new issues should be highlighted and addressed.
LICA should lead the review and update of the plan in collaboration with stakeholders, First
Nations and the Métis.

9.1.4 Communication with Stakeholders

a) LICA should assist in tracking IWMP implementation progress in collaboration with its partners
and develop an annual IWMP implementation progress report to disseminate to stakeholders.

9.2 Water Quantity
9.2.1 Goals and Objectives (from Section 6.2)

Goal:Secure, reliable water supplies are available for desired uses (i.e., environmental, First Nations and
Métis, municipal, agricultural, industrial, and recreational).

Objective 1.Review and determine the status of existing Water Conservation Objectives (WCOSs) in the
original CLBR WMP (Alberta Environment 2006a).

Objective 2.Review the need to establish WCOs for streams and lakes outside of the original CLBR WMP
planning area.

Objective 3.Recommend strategies that encourage water conservation and how to achieve them.

Objective 4.Understand the status of current surface water and groundwater initiatives and
recommend strategies to better manage the resource.

9.2.2 Targets and Thresholds
9.2.2.1 Existing 1969 Master Agreement on Apportionment

Water management in the Beaver River and the Cold Lake sub-basins must adhere to the Inter-
provincial Master Agreement on Apportionment (1969) which states:

AN ABIGHE percent (68%) of the natural flow of the Beaver River and Cold Lake basins must be
allowed to flow to the adjacent province (Saskatchewan).

9.2.2.2 Existing Cold Lake-Beaver River Water Management Plan

Water conservation objectives (WCOs) were recommended in the CLBR WMP (Alberta Environment
2006a) specifically for the Beaver and Sand rivers, and for May, Manatokan, Muriel, Reita and Tucker
lakes (Table 4). In addition, general targets were established for other streams, lakes, and wetlands in
the watershed. Targets relate to
i. Diversions and withdrawals for industrial use (namely steam injection) and municipal
purposes (provisions for household and traditional agricultural use undeidier Actare
summarized irBection 9.2.2.8
ii. Licensed withdrawals (restrictions when water levels reach a particular threshold)
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The existing WCOs presentedliable 5are currently applied by Alberta Environment and Parks to
support decision-making. This Beaver River IWMP supports the continued use of the establi@bed W
and targets.

Table 5.Established WCOs and targets for select rivers and lakes named in the CLBR WMP (Alberta
Environment 2006a).

Application \ Water Conservation Objectives and Targets Objective
Rivers
Beaver River Protection of recreational

No diversions for steam injection purposes. Other diversiong values. fish populations. other
Sand River will be considered on a cad®rcase basis, providing they do ’ pop '

. freshwater aquatic life, and
not harm these values and functions. . .
Other Streams aguatic ecosystem functions.

Lakes

May
Manatokan
Muriel No licensed withdrawals.
Reita
Tucker
Other

Conservation of fisheries,
wildlife, and recreation.

The cut-off level for industrial diversions from Cold Lake is
Cold River and 534.55 m a.s.l. When this cut-off level is reached, municipall Maintain access to critical fish
Long Bay withdrawals shall also be reduced through the implementati{ spawning habitats.

of additional conservation measures.
No long-term diversions (i.e., more than one year) for steam
injection purposes from lakes and wetlands in the CLBR Ba{ Protection of fish, wildlife and
outside Cold Lake. Other diversions from surface waters wi| recreational values and aquati
considered on a caday-case basis, providing they do not harl ecosystem functions

these values and functions.

Lakes and
Wetlands

9.2.2.3 Existing Household Statutory Right and Traditional Agriculturagiggration

Under theWater Act the Household Statutory Right provides for the use of up to 1,250emyear of
water for human consumption, sanitation, and the watering of lawns, gardens, trees, aredatmals.
This water use must be associated with a household or dwelling place and the water mustdetisan

or under the land where it is used. There is no document issued for household users who hawe priorit
over all other users in the basin.

When theWater Actwas first proclaimed1999), traditional agricultural users were encouraged to
register their livestock use and establish priority within the prior allocation system. The dmatliti
Agricultural Registration is for water use within a farm unit of up to 6,25@enyear for the purpose of
raising animals or applying pesticides to crops. The water must be sourced on or under thééaadt

is used. A document providesecord of the registration including the location of the water source and

a priority number (first date of use). Registrations differ from licenses in that they cannot be transferred
to another location. The registration is similar to a license as it determines who is entitlectivae

water first during a water shortage.
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9.2.2.4 Recommended Surface Water Allocation Directive Targets

Uncertainty exists for the future condition of river flows and lake water levels in the water$hésd.
uncertainty stems from unknown developments that may be proposed and the impact that climate
change and climate variability may have on watershed hydrology in the future.

Water Conservation Objectives (WCOs) and Instream Obijectives (I0s) are administrative tools that are
Ju%o u vs C3Z ]J]E S}E %%}]Ivs 3§} u WvBterAcSCGEeptly, n&E o ES [
WCOs or 10s have been established for watercourses in the watershed to protect low flow cendition
except for the Beaver River in the Master Agreement on Apportionment (1969) (AEP, pers. comm.), and
for select lake water levels in the CLBR WMP (Alberta Environment 2006é §.

In the absence of a Ministerial Order, water management plan, water conservation objective, or an
environmental management framework, the Surface Water Allocation Directive (SWAD) (GOA 2021) is
applied and provides water allocation and use guidance for all new water licences across &l secto
including Temporary Diversion Licenses (TDLs), undét/#ter Act.

Consistent application of the SWAD (GOA 2021) in the Beaver River watershed is recommended to
address the uncertainty of future water use (e.g., additional withdrawals) and its impact orolew fl
conditions Table §. An additional target related to natural variation is recommended to address high
flow conditions that may impact lakeside communities where local infrastructures hesare tuilt on

the floodplain Table §. Refer toSection 9.6.2 for the SWAD target related to wildlife.

Table 6 Application of the Surface Water Allocation Directive target to achieve low flow comditi
objectives, and recommended targets to maintain natural flow variation in the Beaver Rivashede

Condition Target Objective

In the absence of a Ministerial Order, consistently apply the Surface

Water Allocation Directive (GOA 2021) where:

i) A streamflow threshold of Q80 for headwater streams (Order 1-4
would be applied prior to approving temporary diversion license
applications. Use mean annual discharge where possible as
determined by the Alberta Flow Estimation Tool for Ungauged
Watersheds and/or an evaluation of flow conditions at key WSC

Low Flow gauging stations.

i) When streamflow falls below Q80, withdrawal from the upstrean
smaller creeks (stream orders 1-4) are suspended. If flow at the
station continues to decrease below Q95 then stream orders 5 a
6 will be closed for diversion until sustainable flows are observec

iii) Water can be diverted from stream orders 7 and 8 with limitation
to a cumulative diversion of 5%.

A net increase in hydrologic connectivity where possible

Future withdrawals
should not impact the
aquatic environment

Protection of water
quality and aquatic life.

Natural variability in
The number of unregulated streams and lakes in the watershed is | streamflows and lake

maintained or increased. water levels support
Natural watershed health.
Variation Land use strategies are
A net decrease in flood damage from high water due to improved | in place to minimize
floodplain management. flood impactson
infrastructure.
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9.2.3 Recommendations
9.2.3.1 General

a) Inthe absence of a Ministerial Order (specific advice or objectives), the Surface Water Allocation
Directive (GOA 2021) should be used to provide consistent, predictable provincial water
allocation guidance in the Beaver River watershiegb(e §.

b) No new dams (as described in the CLBR WMP) should be constructed for water storage and
multiple uses in the planning area (Alberta Environment 1985; Alberta Emami2006a).

¢) As muchaspracticable, maintain hydrologic processes and connectivity in the watershed to
minimize the potential to isolate lakes and wetlands from their catchment. Where water level
drivers are understood, effort should be made to remediate hydrologic processes.

Naturalizing water levels and restoring connectivity through the removal of weirss daih

dykes that were built by humans should be carefully considered, particularly at waterbbdites t
have been modified in other ways to accommodate infrastructure such as railways and highways.
Beaver management and the removal of natural dams is discus&sttion 9.6.3.5

9.2.3.2 Groundwater

a) Continue to refine groundwater modélm the CLBR area as information from the CLBR
groundwater monitoring network becomes available. Future efforts should consider:

i. An integrated modelling tool (including groundwater, surface water, land coweér a
climate) to assess long-term trends and predict cumulative effects on water resources in
the future.

ii. Subwatershed-scale groundwater models to refine the current understanding of
hydrological processes near key surface water features. This could include a desktop
assessment of groundwater availability and use for specific aquifers to provide insight into
the local water balance.

b) Alberta Geological Survey in partnership with AER should complete the mapping for deep
groundwater availability and non-saline water use (south of Cold Lake) in tieEsBy.

" There are two regional groundwater models relevant to the Beaver River watrahmodel for the Cold Lake
Beaver River Basin (that covers the footprints of the CLBR Basin), and a model for the Sahako&ti®il Sands
Area (a newer model that only provides partial coverage of the CLBR Basin). Thegnauaedwater models were
developed at a regional scale and only provide high-level regional iafam The existing regional models can
provide guidance on the overall long-term capacity of the groundwater systemifodrawals, but localized

models are needed to refine the current understanding of water balaand groundwater-surface water
interactions.

8 The Alberta Geological Survey used available regional models to detegroimedwater availability based on the
regional water balance. AER used this information to report on total altotatielative to availability at the HUC8
AS EeZ + 0XdZ o0} 8 A}opu e A E % EAAIPE} 4 AESSB®COGIE &} 0d}S v
from within 150 m othe ground surface (vs) deeper groundwater allocations obtained from depths greater than
150 m. Estimates of groundwater availability and the ratio of allocation to aw#ifab reported. The availability

of deep groundwaters not currently reported for the area south of Cold Lake in the CLBR Basin.
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c) There are 17 Groundwater Observation Well Network (GOWN) wells in the watershed
(http://environment.alberta.ca/apps/GOWNM Most wells used to monitor water level and
water quality are north of the Beaver River and east of the Sand River. Continue tomoni
these wells, by collecting continuous water level data and annual water quality data.itioadd
to data storage in an online, interactive map that is publicly available, report on long-ter
trends and disseminate findings to the community every five years.

9.2.3.3 Lake Water Levels

a) Improve understanding of hydrological processes and drivers of fluctuating waterftealses
and associated catchments to aid land use decision-making and stewatddsed on a
preliminary assessment of available dagpendix ), current trends show:
x Declining water levels at: Mann, Skeleton, Manatokan, Charlotte, Jessie, and Muriel lakes
X Increasing water levels at: Kehewin, Pinehurst, and Touchwood lakes
X High variability in water levels at Mann, Marie, and Muriel lakes

b) Lake water levels on First Nation lands and Métis Settlements are generally nodnecni
Explore opportunities to implement collaborative lake level monitoring progrartis itist
Nations and the Métis, as well as at other lakes in the watershed, particularly those proposed
for increased recreational use (GOA 2012a; GOA 2022a), and/or where fish habitat restisration

a priority.
9.2.3.4 Flood Mapping

Municipalities have observed that the magnitude of floods identified in maps that araited as part
of the development application process (i.e., at the Area Structure Plan stage) tend to be
underestimated. Flood maps that are developed using consistent methods are artamtgganning
tool for municipalities.

a) Flood maps should be created for watercourses and lakes where development is occurring or
planred using methods consistent with Provincial standards and include the full extent of the
floodplain. The flood maps should be used as an early planning tool for malmpapners, to
inform infrastructure design (ditch/culvert sizing), and to educate landowners and land
managers about the risk of development in the floodplain. Priorities may include Craneg(Moo
Lake Moose Lake (due to many subdivisions), and Marie Creek.

9 Lake water levels can vary depending on lake characteristics, interaction with groundwaterndimegiand
cover, tributary characteristics, stream connectivity (impacted by anthropogenic and hdistarbance), climate
change and climate variability. Fluctuating lake water levels are a concern for communitisth&fte is limited
ability to manage natural flood and drought events, other factors impacting lake watds ey be managed.
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9.2.3.5 Water Conservation

In 2003, thewater for Lifestrategy set a target to improve efficiency and productivity of water use in

Alberta by 30% from 2005 levels by 2015. Since 2004, the Alberta Water CouncilcGlatoyated to
Aops v E %}ES }v 82 }vEE] padihg se@:t(orsmo W@ er QGns@r\fatld‘ﬂ

efficiency, and productivity (CEP) goals (AWC 20XY). E3 [+ « A v u -Upilig Fector§Emproved

water use efficiency and productivity by 32% during the reporting period, exceedirwaker for Life
target of 30% (AWC 2017).

a) Continue to encourage water conservation by all sectors to achMéater for Life Strateggoals
for CEP and to report progress. Consider summarizing progress related to CEP sector plan

implementation for each major watershed to facilitate planning and reporting by Watershed
Planning and Advisory Councils

b) Encourage actions that can reduce household water use through the Keep Our Lakes Blue
campaign (LICA 20LA few actions include:
X Water lawn or garden in the morning or evening to minimize evaporation
X Landscape with native plants that will not need irrigation once established

x Install a rain barrel to collect runoff from rooftops to use for watering gardens
x Fix leaking faucets or pipes

c) Consider a study to investigate actual water used through Household Statutory Rights and
Traditional Agricultural Use to inform water conservation efforts.
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9.24

Recommendation

Implementation Table for Water Quantity

Actions

Responsible Jurisdiction

Priority®

9.2.3.1 Low streamflows and lake water levels
a) Consistently apply Consistently apply the SWAD when considering applications for new water licanse
AEP . : H
the SWAD the temporary diversion of water.
b) Water-storage and Consider existing water supplies to meet the needs of water users in the Beaver R
the creation of new AEP . : H
basin as demand increases.
dams
AER; Alberta Assess watercourses to determine where streamflow has been disconnected and t
¢) Hydrologic Transportation; CLAWR,; cause (e.g., roads, ditches, culverts, other). Determine the scale of impact on hydr
processes and Mummpz.almes_; Oil and Gas ["prigritize projects to restore hydrologic processes where the impact on hydrology 4 ™
connectivity Industry; Agriculture aquatic life is highest. Develop a site remediation plan and seek fundingtapiiies
Industry to restore connectivity.
9.2.3.2 Groundwater
AEP should consider this recommendation as the regional Groundwatesiddanent
Framework is developed. Refer to existing groundwater numerical models where H
available (e.g., models for Muriel and Skeleton lakes (ZWI&) developed to
. understand declining lake water levels at that tine
. Alberta Geological Survey : — - - .
a) Refine groundwater ) i ] Identify priority lakes where groundwater-surface water interactions are of interes
del AER; AEP; Industry; LICA (e.g., Crane Lake)
models CLFNS: Municipalities g, - %) :
Establish specific objectives for the modelling efforts. M
Gather additional data from stakeholders to support groundwater modellffayte
(e.g., industry seismic/reports mapping the groundwater, Environmental Impact
Assessment work, local studies (e.g., Muriel Lake basin).
b) Deep groundwater | Alberta Geological Survey; | Continue with the provincial effort to map deep groundwater availability by detimy M
availability mapping | AER the work for the Beaver River watershed.
Continue to collect continuous water level data and annual water quality @ia@OWN
c) GOWN wells AEP wells. Report on long-term trends and disseminate findings toctramunity every five M
years.
9.2.3.3 Lake Water Levels
a) Improve Assess available water level data (preliminary assessmégpendix [); and report on
understanding of AEP; LICA o P y ' P H
. historic and current water level trends.
hydrologic processes
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Recommendation Responsible Jurisdiction Actions Priority?

b) Monltqr lake water . S . | Determine FN and Métis interests in lake and stream monitoring. First, identify
levels of interest to First Nations; Métis; AEP; N . S :
. : culturally significant laké& Establish appropriate indicators to address interest, H
First Nations and LICA . . h .
Métis including lake water levels and water quality (Sectior).9.3
9.2.3.4 Flood Mapping
Collaborate with partners (e.g., municipalities, LICA) to determine the need for
AEP floodplain maps at waterbodies and watercourses in the Beaver River watershed.
Prioritize the list and systematically work to delineate floodplains and higleswaarks.
. Establish flood mapping priorities for the watershed.
¢) Flood mappin = — = : H
) Pping "M ul]S o083 & (E}u 00 Upv] 1% o }upv Joe ]V S&Z & §
Municipalities v Z]JA @ VP]v Ee+ E <p *S]VP U %% ]VP spnu% % }ESX H
complete floodplain mapping for watercourses, and do not establish high water ma|
at lakes. However, AEP hydrologists should be able to assist.
9.2.35 Water Conservation
a) Encourgge water ) ) . The AWC should continue to publish and disseminate the water consameaii
conservation by all AWC,; Industry; Agriculture . ) H
sectors efficiency performance reports to all sectors and LICA every five years.
LICA and municipalities should collaborate to establish water conservation perfoem
b) Reduce household | Municipalities; LICA targgts for municipal water users as part oof th% Kiaep Our Lake Blue ceimpalgnc(ref( M
Section9.3.3.3X Z(&®] v oC }u% S]S]1}v[ }po *SEM | wu
water use S
encourage participation.
Residents and Landowners| Implement actions outlined in the Keep Our Lake Blue Campaign. H
¢) Household and . o .
agricultural water use | AWC: Municipalities, LICA Explore strfitegles for water use monitoring and reporting for household wastersy L
reporting and for agricultural water users.

34=High Priority (implement in 3years); M=Medium Priority (implement in 4-6 years); L=Low Priority (implein&-10 years)

10 A lake may be viewed as culturally significant because it has been or is a sowlesisttace fishing, where medicinal plants were or are grown and
gathered, where a certain language is spoken, and/or has been or is being usedeaisteaditional ceremonial grounds for the community.
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9.3 Water Quality

Current and historic land cover and land use were examined to identify and explainrttenhinfluence

on spatial and temporal patterns in water quality during the development of the Calte-Beaver River
Water Management Plan (Alberta Environment 2006a). The differences in productivitydakes

were attributed to the amount of disturbance in each lgkevatershedIncreasing land disturbance was
correlated with increased lake productivity as indicated by high total phosphorus concentrations
(Alberta Environment 2006b). Water depth was also significantly correlated with lake progu@tsyi
indicated by total phosphorus concentration); as water depth increased, productivity decreased (Alberta
Environment 2006b).

In 2013 CPP Environmental (2013) identified potential suitable watershed-scale indicators that
influence lake water chemistry. Relationships were derived between water quality of 25 lakekeand |
morphometry, natural watershed metrics and land cover, and land use. Natural landscape features (e.qg.,
lake depth) and indicators of human disturbance (e.g., agricultural intensity and disturbance associated
with land use cover) were significantly related to nutrients, ions, and metals in lakesn#iagdt
X Nutrient concentrations and algal biomass tend to be higher in shallower lakes (Alberta
Environment 2006b; CPP Environmental 2013)
X Landscape position influences salts and minerals; the higher the landscape position the more
evaporation and climate are factqrthe lower the landscape position, groundwater influences
become the greater factors (CPP Environmental 2013)

Current water quality conditions of concern:
X Low dissolved oxygen in winter months (Beaver River)
x Elevated nutrient concentrations during the summer months (streams and lakes)
X Water quality impacts due to recreation (e.g., shoreline erosion, debris left behind from ice
fishing activities)

9.3.1 Goals and Objectives (from Section 6.2)

Goal: Surface water and groundwater quality that is protected from contamination, maintained within
the range of natural variability, and meets end-use criteria.

Objective 1.Establish Water Quality Objectives that are compatible with the Surface Water Quality
Management Framework for watercourses having sufficient data available.

Objective 2.Establish Water Quality Objectives for major recreational lakes.

Objective 3.Identify stormwater management targets and Low Impact Development strategies to
minimize development impactsn water quality (and quantity).

Objective 4.Identify appropriate land use, management, and stewardship strategies to maintain and/or
improve water quality. (Also refer t8ection 9.Y
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9.3.2 Targets and Thresholds
9.3.2.1 Beaver River

General provincial water quality guidelines are established for livestock water, irrigation wateact
recreation and the protection of aquatic life for many physical, chemical, and biological garame

(GOA 2018ajlgble §. These guidelines can be used to determine if water quality is meeting the quality
necessary for irrigation, contact recreation and protection of aquatic life when site-specific water quality
objectives are not available. Although the Cold Lake-Beaver River planning area vkedinchhe

Lower Athabasca Regional Plan (GOA 2012a), the Surface Water Quality Management Framework did
not establish water quality objective triggers and limits for either the Beaver River or its majo

tributaries (GOA 2013a

Site-specific water quality objectives for the Beaver River are defined by the Prairiec@soWater

Board (PPWB) in Schedule E of the 1969 Interprovincial Master Agreement on Appertiofihrese

objectives were last updated in 2021 (PPWB 2021) and apply to the Beaver Rivefreadh E E}e]VP
tothe B} (E @ble 7 Appendix F.1

9.3.2.2 Tributaries

Tributaries to the Beaver Riveithere is limited data available for tributaries of the Beaver River. Much
of the data available is historic, and/or limited to a few samples per year. Historic datef®and River

at the confluence with the Beaver River is available for the period 2003, 2010 anavki18

represents the open season (April-October). The closed season (November-March) is represented by
data collectedn 2003, 2004, and 2014. This data was summariz&dlite 8and can be used to

compare the historic conditions to current conditions if new monitoring prograre implemented.

Lake TributariesThere is limited data available for streams that discharge to lakes in the Beaver River
watershed with the exception of a few recent monitoring prografasummary of existing water quality
data for tributaries to Moose Lake is providedAippendixF.3

Data collected in future water monitoring programs at the Beaver River and main tributarieksemay
compared to the benchmark data, as well as to other applicable water quality guidelines to identify
spatial and temporal trends (e.g., improving, stable or degrading). The results of the future water
monitoring program should be used to establish comprehensive site-specific water quality\edgdor
tributaries not currently monitored by AEP, PPWB or LARA.
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Table 7. Existing provincial guidelines (GOA 2018al water quality objectives (PPWB 202fby select water quality indicators.

_ Beaver River WQO
adicalo 0 a e 0, a ge e
Ope 0sed
Physical/Routine
Influences biochemical processes and metabolis
Water Temperature, . . .
oC of micro-organisms. Thresholds are important to - - -
various life stages of fish (See Section 9.6.2.1)
. Acute: >5.0
alsfflved SR, Indicator for aquatic life. Chronic; >6.5 >5.0 Ob'Negtive
9 Mayfly Emergence: >8.3; mid-M&ythe end of June J
pH, pH Units !nflu_enc_es blochemlcsl processes and has >6.5 and <9.0 >6.5and | >6.5 and
implications for aquatic life. <9.0 <9.0
Total Dissolved . . . Irrigation: 500 to 3500
Solids, mg/L Indicator of ions in water. Livestock: 3000 <500 <500
- . . . o < 1,000 safe for irrigation
Specific Can interfere with plant growth. An indicator of ions in >1,000 to <2,000: Possibly Safe ) )
Conductance, pS/cm| water. ) Y
H,D00: unsafe for irrigation
Can transport nutnents and contf_immants Maximum increase of 25 mg/L from background
downstream can bury fish spawning habita
Total Suspended : . levels for short-term exposure (<24 hours).
; impact wear-and-tear of equipment, and reduce . . 3.0-48.8 | 3.0-48.8
Solids, mg/L - Maximum increase of 5 mg/L from background lev
water treatment efficiency. May have regulatory
: for long-term exposure (24 hours to 30 days).
requirements.
Nutrients
Total Phosphorus, Where site-specific nutrient objectives do not exis
. . . o . . 0.171 0.127
mg/L Stimulates plant growth in aquatic systems, implicatio Nitrogen (total) and phosphorus concentrations
Total Dissolved for conveyance, recreation, and aquatic life. should be maintained to prevent detrimental
. " 0.060 0.060
Phosphorus, mg/L changes to algal and aquatic plant communities
. Can stimulate plant growth. Nitrogen fractions cg  aquatic biodiversity, oxygen concentration, and
VeiEL M5EgEn, metl be a concern for potable water. recreational quality. 1.140 1.862
Nitrate as N, mg/L Concern for potable water and can stimulate pla 3 (chrgnlc 30-d average)_ 3 3
growth. 124 (acute instantaneous maximum)
Bacteria
ENterococeus s <300 (Geometric Mean (3finterval)
(GPCR), cce /1ngr;“_ Bacterial contamination can impact human healt| <1,280 (Statistical threshold value, no more than - -
q ' via drinking water, irrigation and contact 10% of samples should exceed over a 30-d intgry
Fecal Coliform recreation.
Bacteria, cfu/100 mL <100 <100 <100
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Table 8.Summary of historic water quality data for select parametdrhe Sand RiveRed text
indicates that the value did not meet the provincial water quality guidelirable 7.

Parameter Statistic Open (N=8) Closed (N=6)
Median 18.66 0.01
Water Temperature?C Min 4.33 -0.33
Max 21.75 0.09
Median 9.11 3.88
Dissolved Oxygen, mg/L Min 8.38 2.43
Max 11.83 5.24
Median 8.14 7.29
pH, pH Units Min 7.87 7.03
Max 8.57 7.55
Median 103 215
Total Dissolved Solids, mg/L Min 88 183
Max 160 227
Median 188 329
Specific Conductance, pS/cm Min 162 202
Max 291 406
Median 0.083 0.035
Total Phosphorus, mg/L Min 0.022 0.022
Max 0.098 0.045
Median 0.019 0.013
Total Dissolved Phosphorus, mg/L | Min 0.012 0.008
Max 0.025 0.024
Median 1.000 1.000
Total Nitrogen, mg/L Min ND ND
Max ND ND
Median 0.002 0.019
Nitrate as N, mg/L Min 0.002 0.002
Max 0.019 0.200
Median 31 2.5
Total Suspended Solids, mg/L Min 1 0.5
Max 58 3
Median - -
Fecal Coliform Bacteria, cfu/100 mL Min 20 -
Max 70 -
9.2.3.3 Lakes

The provincial water quality guidelines provide a general target for nitrogen and phosphorus
concentrations for lakes in Albertdgble 7. Site-specific objectives can be established by assessing the
trophic status of lakes to indicate productivity. Values associated with lake prodyatidicators are
reported by Nurnberg (1996 &ble 9. Chlorophylh is an indicator used to measure phytoplankton
(algae) suspended in water. The visibility of a Secchi disk at depth measures water transparency in a
lake that is partly influenced by the presence of algae (Noton 1998).
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Table 9summarizes water quality targets for lakes. Site-specific targets should be developeadgor lak
that havea need for increased management and where sufficient water quality data is availaitle.
10 lists the trophic statusf lakes that have historically been monitored.

Table 9.Water quality targets for lakes in the Beaver River watershed (GOA 2018a and Nurnberg 1996).

Source Target

No increase in total phosphorus (or nitrogen) above historic conditibnald occur at all
lakes in the Beaver River watershed. Where nitrogen and/or phosphorus havasadre
due to human activity, develop lake-specific nutrient objectives and managepteams
where warranted.

A reduction in external phosphorus load: Where a current nutrient budget exists and
Beaver River indicates anthropogenic impacts to water quality from external sources (e.g., from poir
IWMP source discharge, recreational activity, other), efforts should be made to redhece t
external phosphorus load.

GOA 2018a

Water quality associated with trophic classes (Nurnberg 1996)

Trophic Class Chlorophylla (mg/mq) Total Phosphorus (mg/L) Secchi Depth (m)
Mesotrophic 3.5-9.0 0.010-0.030 4-2
Eutrophic 9.0-25.0 0.030-0.100 2-1
Hyper-Eutrophic >25 >0.100 <1

Table10. Baseline trophic status condition of lakes in the Beaver River watershed (ALMS reports; AEP
Trophic Graph)An asterisk indicates the lake is of community interest as identified during engagement.

Oligotrophic Mesotrophic | Eutrophic
Sub-Watershed j ]
Long Lake*
Amisk Lake Skeleton Lake South*
Amisk North Buck Floating Stone Lake
Skeleton Lake North* Garner Lake
Whitefish Lake Goodfish Lake
Upper Mann Lake*
Cold Lake . .
Cold Lake Primrose Lake - S Basin Primrose Lake - N Basi
Lower Beaver River Angling Lake
Manatokan/Jackfish Bourque Lake Tucker Lake
Crane (Moore) Lake - ALMS*
. Ethel Lake
Marie Creek Hilda Lake
Marie Lake*
Moose Lake Chickenhill Lake D L
Moose Lake*
. Beartrap Lake q "
Muriel Creek Gamier (Bluet) Lake Muriel Lake
Pinehurst Lake
Sand River - Lakelanc Touchwood Lake
Wolf Lake
Beaver Lake
Upper Beaver Elinor Lake Fork Lake
Kinosiu Lake
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9.3.3 Preliminary Recommendations

9.3.3.1 Maintain Improve and Protect Water Quality

a) Maintain and/or improve the water quality condition in lakes and streams by raduexternal
nutrient!* and sediment inputs through BMP implementation and land use strategies
appropriate to each sector (refer t8ection 9.7.

b) Adopt riparian health targets and apply riparian setbacks to maintain functioning riparian areas
and wetlands that contribute to improved water quality, stable streambanks, and reduced
erosion in the watershed (refer tBection 9.4).

¢) Retain wetlands. Mitigate loss or degradation of wetlands, and replace wetlands according to
the Alberta Wetland Policy to maintain water quality (refeiSection9.5.3.2).

d) Assess septic and sewage discharges to the Beaver River, tributaries, and lakes; upgrade systems
that contribute to external nutrient loading to surface water using incentives where possible.
Consider upgrading systems that connect with municipal infrastructure.

e) For new developments, municipadis should strongly consider municipal sewer and water for
properties adjacent to lakes, as opposed to septic tanks or fields (similar to infrastructure
upgrades at Lac La Biche).

f) Assess the need and interest for community source water protection plans to protect the quality
and quantity of local water supplies as land use and climate changes.

9.3.3.2 Monitoring and Evaluation

Currently, AEP monitors three sites at the Beaver River: At Gravel Pit U/S AB_SK Bbag392, and
At Hwy 28 Near Beaver River Crossing. These sites saftsfyv ¢ }( §Z W Wasgesdnveits. In
addition to the lower reach of the Beaver River (downstream of Hwy 28), there is intereater
guality at the Beaver River upstream of the confluence with the Sand River to the headwaters
Additional water quality data collected at major tributaries to the Beaver River (e.g., theRdaen) and
recreation lakes would help determine sources of nutrients or other parameters of concern.

In 2016, AEP established a Tributary Monitoring Network to sample surface water in sritaltaries

of major rivers to better understand environmental change associated with activities such as forestry,
agriculture, urbanization, resource extraction, and climate change (GOA 2022t8vétowone of the
tributaries of the Beaver River are currently included in the program.

a) Implement a water monitoring program for major rivers that includes the mainstem Beaver
River upstream of Hwy 28, and its major tributaries. Monitoring locations should correspond
with Water Survey of Canada gauging stations where possible. Recommended sites are:

11 At Ethel Lake, the external sources of phosphorus contributed about 32% ofithélld% attributed to
residential areas, 15% to atmospheric deposition, and 5% to the inflow froar takes. At Moose Lake (2017-
2019), 80% of the P load originated from external sources; internal loads representge araportion (60-70%)
of phosphorus loads during summer for the bays without large tributary inflowsadeBonnyville Bay and Island
Bay (Associated Environmengd21).
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Upper Beaver River, including at Hwy 881
Sand River

Amisk River

Martineau (Primrose) River

X Medley River

Objectives of the major river monitoring program should include to
i. Establish baseline conditions
ii. Evaluate current water quality conditions with respect to established guidelines and
objectives
iii. Maintain long-term records to examine trends in the relationship to land cover,uaad
and climate change and climate variability
iv. Report and disseminate findings to the public to encourage stewardship

Water quality should be reported annually, and the monitoring program reviewetydiiree-
to-five years.

b) Continue to monitor lake water quality in the watershed. Consider expanding thitariog
program to include lakes not currently monitored and where community interest s(eigj.,
Fishing Lake). Integrate the Indigenous Lake Monitoring Prdgeamd other ways of knowledge
generation into the monitoring programs (refer Recommendation 9.3.3.2.f

Lake characteristics should be used to help refine monitoring programs. Consider unique
features of individual lakes to identify parameters that reflect local geology, and/or historic and
current land use that may influence water quality (e.g., sulphate resulting from fertilization of
lakes with sulphur in the 1930s to increase fish production; lake mixing and internal nutrient
sourcest iron, sulphur, and phosphorus cycles).

Where possible, group similar lakes based on
X Lake depth (shallow (mixed) lakes vs. deep (stratified) lakes)
X Water residence times to indicate sensitivity (long residence time higher sensitivity,
short residence time less sensitive)
X Landscape position: headwaters tend to be more productive
X Internal vs. external loading processes

c) Implement a lake tributary monitoring program with the objectives to:
x Establish baseline conditions
x Detect changes in water quality
x Inform lake nutrient budgets

Discharge (streamflow) measurements should accompany tributary water quality monitoring
programs to better understand the nutrient load and flux.

d) Alberta Health Services should implement consistent monitoring programs and increase
monitoring frequency at public beaches. Strive to disseminate the monitoring résuhe
community in a timely way, particularly when algae blooms are observed and cyanohasi®
concern.

2 The Indigenous Lake Monitoring Program was developed in response tonoaisggommunity concerns about
the quality of lakes of local importance (AEP 2019a). Cold Lake First Nations aniskiVf@®ebdfish) Lake First
Nation #128 were part of this program at Cold Lake and Utikumasis Lake, respetti2el;72018.

LICA Environmental Stewards Page38



Beaver River Integrated Watershed Management Plan

e) In addition to water chemistry, monitoring programs should consider other watetity
indicators, including fish and benthic invertebrates. Explore the use of the Canadian Aquatic
Biomonitoring Network (CABIN) proto&dfor tributaries in the basin.

f) First Nations and Métis knowledge, gathered through cultural practices, lived experiences and
observations (including multigenerational observations), lessons and skills can imétem
monitoring programs and water quality condition reporting for lakes and streams in the
watershed Consider sharing this knowledge to better inform programs and stewardship activity
in the watershed.

9.3.3.3 Lake Stewardship

a) Explore opportunities to support lake stewardship initiatives that improve andteiaiwater
quality with residents and rural landowners. Keys areas of focus may include:
i.  Adopting programs such as Keep Our Lake Blue to encourage participation from all
stakeholders.
ii.  Winter recreation impacts, including management of the input of debris from winter
recreation activities.
iii. Hosting Septic Sense Workshops.
iv. Tree planting or shoreline restoration using bioengineering techniques.
v. Promotingthe use of BMPs by all sectors (refeiSection 9.7.

9.3.3.4 Groundwater

a) Consider monitoring water quality parameters that pose the highest risk to human health (e.qg.,
arsenic).

b) Explore opportunities to create a community-based groundwater monitoring profpaireas
in the watershed where water level and/or water quality data is limited.

c) Assess the number of domestic abandoned water wells in the watershed and develop a plan to
decommission sites with incentives.

d) Host Z brking Water Wel[ A} E | «.Z\s%ant of the program, teach rural residents how to
properly maintain and/or abandon water wells.

e) Industrial remediation and reclamation activities should meet end-use criteria according to
current requirements outlined in the Alberta Tier 1 and Tier 2 Soil and Groundwater
Remediation Guidelines (AEP 2018&P 2022) (refer t8ection 9.7.3.4)2

If the contamination levels in soil and groundwater exceed levels in the remediation gegjelin
the company must remediate to meet the levels in the guidelines. Soil remediation imitetlli
to the surface; contaminants at any depth must not exceed the levels in the guidelines.

B The Canadian Aquatic Biomonitoring Network is a monitoring program developed ibgnErent and Climate
Change Canada that provides a standardized sampling protocol and recommended apprassbss aquatic
ecosystem conditions, which includes benthic macroinvertebrates.
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Implementation Table for Water Quality

Responsible Jurisdiction ‘ Actions

Priority®

9.3.3.1 Maintain and Improve Water Quality
AEP: AER: AAF Encou-rage thg use.of- beneficial -management practices and monitor and report
compliance with existing regulations on Crown Land.
Minimize the potential for erosion at stormwater discharge locations. See 9.3.3.5.
a) Reduce external S - — -
. ) Municipalities Develop integrated stormwater management policies that support low impact
nutrient and sediment H
inputs development.
Industr Apply industry best practices as recommended and/or according to regulation. See
y 9.3.3.2 Agriculture, 9.3.3.3 Forestry, 9.3.3.4 Oil and Gas.
Landowners Manage shoreline property to reduce impacts on lakes.
b) Adopt riparian targety GOA See Section 9.4. H
and setbacks Municipalities; Industry Incorporate riparian health targets and setbacks into land use bylaws.
c).Retaln wetlands, GOA,; Municipalities; All See Section 9.5. H
mitigate loss Industry
Alberta Health Services | Collaborate to understand and document the occurrence of septic/sewage discharg
Municipaliti leakage to surface water. Establish an incentive program to upgrade old systems t
) unicipalities . ) . :
d) Assess septic and may be leaking. Inform landowners of the impact leaking septic systems have an w H
sewage discharge LICA quality.
Prevent septic leakage and/or nutrient rich runoff water from fertilized lawns from
Landowners .
reaching surface water.
€) Municipal services in S Determine the feasibility of supplying municipal water and sewer infrasiine to new
Municipalities . X H
new developments developments, particularly those developments that are adjacent to lakes.
AWC Share information with WPACSs regarding the web-based system being created to
support small communities develop source water protection plans.
f) Source water ) Work with LICA to host training workshops and share information with communities
) AWC; LICA ; H
protection plans the Beaver River watershed.
Municipalities; First Explore opportunities to complete source water protection plans. Participate intigir
Nations; the Métis workshops if possible.
9.3.3.2 Monitoring and Evaluation
PPWE Continue to monitor three sites on the Beaver River, and to report on discursians a
a) Monitoring the trends. Share results with LICA and other watershed stakeholders.
Beaver River and its AEP Include Beaver River tributaries in the provincial Tributary Monitoring Network. H
tributaries LICA; AEP, WSGs; All Coordinate partners to secure funding for the monitoring program. Funds may be
Industry; Academia sought through grant programs or partner contributions.
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Actions

Priority®

Responsible Jurisdiction ‘

Identify and prioritize sites to include in the program.
Establish a list of parameters and other indicators that should be monitored.
Implement the program. H
Refer to the water quality objectives and historic water quality summan&dsable 6,
Table 7, and Appendix F when evaluating and reporting on water qualitytioorsdi
. ALMSAEP: LICA: WSGs Continug to monitor lake water quali-ty in the wz.:qershed. Host a meeting yv'ﬂeh th
b) Lake water quality . community to present results, and discuss additional program opportsnfgey., other H
Academia S
lakes, water quality indicators, etc.).
See actions for 9.3.3.2 a.
;I;géﬁ:iz:’ WSGs; Indus Prioritizg Ialfe tribut_ary mopitorjng programs using the criteria establishedppéndix H
¢) Lake tributary water B), considering available historic water quality data. .
quality Access Water Survey of Canada (WSC) streamflow data to use in the assessment
AEP; WSC; LICA; WSGs | water quality at major tributaries to the Beaver River. Where WSC does nattcolle H
Academia streamflow data, consider measuring streamflow either at the time of sampling or
continuously using appropriate instruments.
Identify priorities for beach monitoring in the Beaver River watershed with
Alberta Health Services | stakeholders. Follow the Alberta Safe Beach Protéteimonitor beaches and
d) Monitoring public disseminate results to the community. H
beaches Collaborate with Alberta Health Services to communicate the results of the beach
LICA; Municipalities monitoring to the community. Consider reporting updates on websites anthko
media.
e) Water quality LICAAEPWSGs; Industry| Coordinate partners in a meeting to discuss water quality indicators to use ilorig- H
indicators Academia term monitoring program.
f) Knowledge sharing First Nations: the Métis Cons_ider sharing knovyled_ge with watershed stakeholders, If_mdowners, aings to H
help inform water monitoring programs and watershed conditions reports.
9.3.33 Lake Stewardship
Host a meeting with Partners to discuss the implementation of the Keep @&es|Blue
LICA campaign. Present an annual report to the public regarding the successes of the
a) Support stewardship program. ldentify actions that could increase the success of the program (e.g., con H
initiatives awards, etc.).
Municipalities; Summer | Participate in planning meetings to discuss lake stewardship programs.
Villages; WSGs Encourage residents and landowners to be lake stewards.

14The Alberta Safe Beach Protocol outlines the provincial program to assess and nienpglelic health risks associated with recreational waters throughout
Alberta. It specifies recreational water quality standards designed to protebebaprimarily from microbiological risks and, where applicable, from physical

and chemical risks.
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Responsible Jurisdiction

Actions

Priority®

9.3.34 Groundwater
a) Groundwater water | Oil and Gas Industry; AHY Collaborate to identify a list of groundwater parameters to monitor in support of M
quality indicators Academia; LICA community-based programs.
b) Cgmrnumty-based Academia; LICA; Indusiry Lead the development of a community-based monitoring program. M
monitoring LICA
¢) Industrial reclamation| Industry Refer toSection 9.7.3.4.2 -
d) Abandoned water Host groundwater working well wor!<shop(s). . H
wells LICA Coorqute partners and create an inventory of abandoned water wells using

(Partners: AERAAE AHS; | community surveys.
e) Working water well | municipalities; watershed | Secure funding from federal and provincial programs to properly decommission
workshops and well stewardship groups) abandoned water wells. Prioritize those wells that may be located in vulteeauifer M
decommissioning areas. Promote a water well abandonment program.

8H=High Priority (implement in 1-3 years); M=Medium Priority (implement@rydars); L=Low Priority (implement in 7-10 years)
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9.4

Riparian Areas

Riparian areas are the transition zones between upland and aquatic environments. As such, they provide
critical hydrologic, ecologic, social, and economic functions in watersheds. Ripariatrapessd store
sediment; build and maintain banks and shores; store water and energy; recharge aquifers; filter and
buffer water and moderate water temperatures; reduce and dissipate energy, and support biagliversi
Riparian areas have significant value to First Nations as they support a varieaptsftpht are

spiritually and culturally important, as well as primary habitat for many wildlife specie

Three common methods to assess riparian health have been used in the Beaver River watershed:
riparian health inventory, aerial videography, and riparian intactness assesSr(iatile 1). All
methods rely on riparian health indicators to determine the status of the condilimticators, including
vegetative cover, tree and shrub establishment, and human disturbance are used to indiredtiytev
the ability of a site to perform ecological functions. Although riparian conditionrtgpvaries

between methods, riparian areas rataghhealthy, poor, or low intactne§dJ } & ZZ

08ZCU P}} }E Z]

intactnesqtend to have similar characteristics. Refeopendix G.Tor a list of indicators and their
significance in riparian health assessment, as well as a summary of the current riparian conditiens in th

watershed.

Table 11 Summary of riparian condition assessment methods used in the Beaver River watershed.

Method \ Description Best Condition Impacted Degraded
Riparian Health Ground-based field Healthy Healthy but with Unhealthy
Assessment assessment Problems

Aerial Videography | Photo interpretation Good Fair Poor

Riparian Intactness
Assessment

GIS-Based Assessme

High Intactness

Moderate Intactness

Low Intactness

9.4.1 Goals and Objectives (from Section 6.2)

Goal:Healthy riparian areas and wetlands contribute to watershed resiliency with respect to flood and

drought, quality water, and critical habitat.

Objective 1.Establish riparian management indicators, targets and thresholds that are recognized and
applied consistently throughout the watershed.

Objective 2.Recommend actions that contribute to healthy riparian areas and wetlands.

9.4.2 Targets and Thresholds

There is evidence that increasing land use disturbance results in poorer water quality and fewer
recreation opportunities in lakes, among other lost benefits. Targets and thresholds are used to
minimize degradation and maintain key riparian functions to maintain water quality amdaton
opportunities Targets and thresholds identified Trable 12were established using literature and
available data, including the riparian intactness assessment to develop targets for rigebean (%

intactness).

15 Intactness ratings are intended to support a screening-level assesaineranagement priorities across broad
geographic areas. The GIS-based assessments should be used alongrevittetaited, site-specific field
assessments of riparian conditions (Fiera Biological 2021b).
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Table 12 Proposed targets and thresholds to manage riparian areas in the Beaver River watershed. A
combination of riparian extent, condition and setback measures should be applied

Measure Method | Watershed-Wide Target | Watershed-Wide Threshold
Federal, Municipal, First Nations and Métis Lands

>75% of the assessed ripariar
Extent Riparian Intactness area at watercourses and
(Al EENESIN Assessment waterbodies is rateddigh
intactness?

<10% of the riparian area at
watercourses and waterbodie
rate Zery low + low intactness

Riparian areas rate healthy by
Riparian areas rate healthy with problems (Score 9;

(Score_80)° <10% of riparian areas score
unhealthy or poor (<60%)
New permanent footprint is not permitted within 250 m of the
Cold Lake Subregional | bed and shore of named waterbodies and the valley break of

Riparian Health
Assessment and
Inventory

Condition
(Score?

Plan (GOA 2022) named watercourses in the planning area (including the Beave

Setbacks River).

(Buffer Fixed-Width >50 m minimunf

Width) (‘Qgéb:czkof;ge"”es 20 mto 60 m + Slope qualifiér s0mbh

Riparian Setback Matrix Variable based on site
Model (Aquality 2012) conditions?
No net increase in the pressure score of local catchments adja
_ to streams.

Pressuré Riparian Intactness A net increase in the cover of natural vegetation (e.g., forest)
and/or wetlands adjacent to streams within High Pressure
catchments.

Industry
Extent,
Condition, See Above Apply Extent, Condition and Pressure targets and thresholds.

Pressure

Adhere to industry provincial requirements and standards
Industry (Appendix H). Generally, a minimum 100 m setback from
Requirements/Standard{ waterbodies and watercourses applies to the oil and gas and
forestry industries on Crown Land.

Setbacks

a8 Environment Canada (2013)
b Function Score: Riparian areas that score > 80 are not pristine; the target accountsdodisiurbance.

¢ Riparian Health Inventory Scores: Healthy (Score>80); Healthy but with Problems (Scor@)%6Qnhealthy
(Score <60) (Fitch et al. 2001).

d Industry should abide by standards set out in relevant legislat&fier(to Appendix H.3or agriculture, Appendix
H.4 for ForestryandAppendix H.For Oil and Gas

€ City of Cold Laké\ppendix EP); Note that industry has requirements for fixed widths that differ.
fStepping Back from the Water (GOA 2012b)
9 Requires a Professional Biologist or QWAES to apply the model, sulaegor and others as required.

h A minimum environmental reserve setback of 30 m from either the top of the baakig€r or stream or the
high-water mark of a lake applied as established in the MD of BorejwilD pv] 1% o A o}®@a07).5 Wo v
I Pressure scores may be assigned that broadly characterizes the existing condition cdticimalents as it relates

to type of land cover and intensity of land use present. These catchment$amassociated scores provide

general measures to assess and track land use and land cover changegh ttinoei (Fiera 2020a
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9.4.3 Recommendations

9.4.3.1 Riparian Area Condition

a)

b)

Adopt the riparian areaxtent andcondition targets presented iffable 12 Efforts should focus

on decreasing the percentage of riparian areathe ZA EC 0}A = 0}A ]wahedlihyfs[ v
categories and increasing the percentage of sites inHigh intactnes§ v hedlthy[categories

in priority areas through time.

Establish a riparian condition monitoring strategy that includes:
X The completion of a riparian intactness assessment for each of the main subwatersheds
in the Beaver River watershed.
X Periodic re-visits to monitor riparian health at previously assessed sites to determine
progress in achieving watershed goals.

9.4.3.2 Riparian Protection

a)

b)

c)

At the time of subdivision, development setbacks should be applied consistently to wdiesb
and watercourses (e.g., lakes, rivers, creeks) to maintain important riparian functions in the
watershed Table 12. Setbacks should be applied to new developments at the time a
development permit is issued by the municipality.

A minimum setback of 50 m should apply from the top of the bank of waterbodiks an

watercourses. This should consist of 30 m Environmental Reserve (ER) dedication (as required by

the MDP), with the balance of 20 m taken as Environmental Reserve (ER), Municipal Reserve
(MR) and/or conservation easement.
X The 30 m should commence from the 1 in 100-year flood line unless a discernable to
bank exists beyond this.
X The embankment is often geotechnical containment and therefore the 50 m setback
shall commence beyond this.
X To enable the determination of top of bank setbacks, a top of bank survey for the
subject watercourse is a condition of a development perffit.

Development in the floodplain should be discouragé@onsider developing flood maps (refer
to Section 9.2.3 Y that includes a GIS overlay delineating BRRand MR at the lakeshore to
support application review processes and decision-making.

Municipalities should develop riparian policies to maintain functioning (healthy) riparian iareas
the watershed. Riparian policies should indicate activities that may be permitted or restricted in
riparian areas. Consider the following permissible activities in the riparian sétback

x Existing uses, buildings, and structures

X Existing roads and pathways

x Public utility installations and facilities

16 City of Cold Lake LUB 3B82-10
17 Existing municipal bylaws state: No development shall be permitted witlird in 100-year flood line of any
lake, river or creek as established by AEP (City of Cold Lake LUB B82MD of Bonnyville MDP 2007).

18

%3 (E}u $3Z d}Av }( }ZE v [+t § E+Z WE}S 8]}Jv v t38 EDvVPuUVvVS
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Maintenance and repair of existing infrastructure

Existing recreational facilities and associated surface parking

Existing parks and playgrounds

Passive recreational uses (e.g., walking); pathways constructed from hard surfaces

should be avoided where possible

Natural areas

Interpretive signage

x Existing agricultural operations, provided they comply with existing regulations (e.g.,
runoff regulations); agricultural BMPs should be applied (see Section xx)

x Approved water supply wells or wells and associated technology used for likestoc

watering

X X X X

X X

d) Except permitted activities, no further development (including stormwater ponds) or site
alteration should be permitted within the riparian setback, thus maintaining riparian lands in
their natural state. In a natural state, riparian functions are preserved.

e) Setbacks related to agricultural activities, including manure storage, manure application, and
seasonal feeding and bedding sites, are established and regulated througlgticeltural
Operations Practices A@AOPA. The application of Inorganic fertilizer is indirectly regulated by
the Environmental Protection and Enhancementaad pesticide use, application, and storage
or washing of equipment is regulated through THmvironmental Code of Practice for Pesticides
and administered by AEP. The agricultural industry should abide by provincial setbacks and
established application regulations and Codes of Practice. Refgrpendix k3 for agricultural
related setbacks

f)  Timber harvest is regulated by legislatidtofests Acand Timber Management Regulation).
The forestry industry should abide by the setbacks outlined in the Alberta Timber Harvest
Planning and Operating Ground Rules (GO22B0 Refer toAppendix H4 for forestry-related
setbacks.

g) The oil and gas industry is regulated by the Alberta Energy Regulator. The oil and gas industry
should abide by the setbacks outlined in the Integrated Standards and Guidelines: Enhanced
Approval Process (GOA 2012c) and apply industry respected practices (IRPs). Afgfendix
H.5for oil and gas related setbacks.

h) Continue to seek clarification regarding the implementation of the CLSRP (GOA 26iB3aks

i) Atthe lake or stream level, a shoreline protection policy should be implemented thatgbsote
>75% of the shoreline according Table 12

j) Atthe lot levelashoreline protection policy and regulation should be implemented to protect
trees and other natural vegetation on >75% of the land area within a 30-metre shorelinelsetbac
(or other recommended width) on new residential lots. Encourage this practice on existing
residential lots.
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9.4.3.3 Riparian Conservation

a) Riparian conservation opportunities exist for all lakes in the Beaver River wede@tnsider
policy, planning and conservation measures to conserve high quality riparian areas (where
intactness scores are >90%). Consider the following conservation recommendatiomsg-iera
2021a):

i. Incentivize voluntary conservation of riparian habitat on private land through payment
for ecosystem services, changes to tax regimes, or other BMP programs,

i. Develop education and outreach programs to encourage stewardship and conservation
of riparian habitats on private land,

iii. Secure high conservation priority riparian habitats through purchase or through other
land securement mechanisms available to conservation groups, land trusts, or
municipalities,

iv. Develop provincial, municipal and/or First Nation development setback and riparien |
management policies,

v. Creaate a municipal habitat conservation and restoration fund to allow for the
securement of high priority riparian conservation areas.

b) Unnamed Lakes (located on Crown Land) generally have high riparian int&tthihese lakes
should be mapped in provincial and municipal planning documents and provided special
designation through planning, policy, and conservation tools.

c) Explore Ecological Goods and Services Programs to encourage riparian area and wetland
conservation (e.g., Alternative Land Use Services (ALUS) program, Land Trusts, conservation
easements) in agricultural areas.

9.4.3.4 Riparian Restoration

Natural and anthropogenic pressure within local catchments was evaluated to identify riparian areas
that may be functionally impaired due to surrounding land use activities (Fiera Biol2gR¥d). A low

level of intactness was attributed to hardened shorelines and was most often associated with ghorelin
development within urban municipalities and highly valued recreational lakes. In the Upper Beaver
watershed, increased pressure was noted in catchments dominated by human disturbance related to
agriculture, forestry, and resource extraction activities (Fiera Biological 2021b).

a) For existing developed areas, explore opportunities to restore shorelines to meet the riparian
intactness target and threshold@éble 12.

b) Measures should be taken to improve streambank and shoreline vegetation at priority lakes and
watercourses, particularly those that did not meet the riparian intactness target and threshold
(Table 13. Consider the following criteria to further refine priorities for restoration:

i. Riparian areas that are of spiritual or cultural significance to First Nations and support
the exercise of Treaty Rights (e.g., gather plants, trap)
ii. Riparian areas or littoral zones that support key fish habitat (i.e., spawning areas)

19 For the Jackfish-Muriel sub-+]vU id }( iAi pvv u o | « Z ~Z]P Z(fet. Bblogical 26214)9 «
Similarly, in the Upper BeaverwaiE«Z 16 }( id puvv u ol « Z "~Z]PZ>P0%) (Bigree & S]vPe ~
Biological 2021b).

LICA Environmental Stewards Page47



Beaver River Integrated Watershed Management Plan

iii. Degradation of the riparian area is a known contributor to poor lake water quality

iv. Riparian areas that do not meet the target (>75% high intactness) AND the threshold
value (<10% low + very low intactness)

v. Resource availability

c) Use field validation methods such as the riparian health inventory (Fitch et al. 2001; gemiro
al. 2004) to determine site details contributing to low condition ratings at pyiites.

d) Explore the use of the following tools to achieve restoration goals:

i. Incentives for riparian habitat restoration on private land through payment for
ecosystem services, changes to tax regimes, or other BMP programs (Fiera 2021a).

ii. Education and outreach programs to encourage private land restoration, particularly for
landowners located upstream of flood prone areas.

iii. Patnerships with conservation organizations to promote and encourage restoration on
private lands.

iv. Creating a municipal habitat conservation and restoration fund to pay for riparian
habitat restoration on public lands, with a specific focus on restoring areas identified as
Very Low or Low Intactness.

e) Industry should consider the list of restoration prioritiesTable 13and support community
initiatives to restore sites.

Table 13.Summary of sites assessed in the riparian intactness assessments that did not meet the target
andor threshold (>75% High Intactness and <10% Very Low + Low Intadiakles12 (modified from

Fiera Biological 2021a, 2021b). Sites shaded grey may be considered priorities for restoigtichose
shaded green being the highest priority. Note that priorities may differ by stakeholder amd thei

affiliation to the waterbody or watercourse. Refer Ampendix & for additional site assessments (e.g.,
unnamed lakes) and site details.

Length Proportion (%) of Shoreline in Each Intactness Catego High
Waterbody or Watercourse Assesse Very Low + Low Moderate High Restoration
% | % (%)
Allday Lake 3.6 48 4 49 47
Amisk River 207.9 15 10 75 11
Amisk Rivef1 96.4 18 11 71 15
Amisk Rivef4 15.7 28 1 71 25
Amisk Rivef5 7.8 3 30 66 1
Beaver River 285.3 23 20 57 17
Beaver Rivefl 11.5 29 9 62 29
Bunder Creek 76.5 18 25 58 17
Bunder Creeldl 8.7 31 29 39 27
Bunder Creeld2 9.5 38 28 39 23
Bunder Lake 30.5 14 15 72 10
Chappell Lake 8.2 15 6 80 15
Cole Lake 9.2 58 0 41 16
Columbine Creek 80.5 31 24 45 31
Denning Lake 8.2 30 11 59 22
Floatingstone Lake 17.4 18 7 74 13
Floatingstone Laké1 10.5 46 33 21 46
Garner Lake 16.6 28 11 61 28
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Length Proportion (%) of Shoreline in Each Intactness Catego High

Waterbody or Watercourse Assesse Very Low + Low \ Moderate High Restoration
(km)* % | % % (%)
Greenstreet Lake 7.9 12 20 68 0
Little Garner Lake 4.1 72 1 27 72
Lone Pine Lake 8.3 22 6 73 14
Long Laké3 3.9 12 2 85 2
Mooselake River 0.2 0 41 59 0
Owlseye Lake 6.7 38 20 42 38
Reed Lake 20.1 68 9 24 67
Skeleton Lake 24.8 13 18 69 5
Snail Lake 6.7 30 2 68 30
St. Lina Creek 89.4 20 30 50 19
St. Lina CreeRd 7.3 14 13 74 13
St. Lina Cree@2 20.6 55 22 24 55
St. Lina Cree@3 13.3 70 22 8 70
Victor Lake 4.6 25 0 75 25
Victor Laked1 21.7 26 9 65 13
Whitefish Creek 54.0 12 13 75 10
Whitefish Creel6l 4.8 56 24 19 43
Whitefish Creel62 4.7 14 2 84 7
Whitefish Creel@3 14.4 17 11 72 14
Whitefish Lake 26.9 11 5 84 7
Jackfish Creek 131.4 16 7 77 14
Ethel Lake 11 11 17 72
Manatokan Lake 12.8 24 9 66 23
Osbhorne Creek 32.3 7 20 72 3
Jessie Lake 16.6 33 35 33 36
Kehewin Lake 25.2 18 12 69 12
Moose Lake 67.5 20 13 66 15
S. Trib of Kehewin Lake 13.3 8 27 65
S. Trib of Kehewin Lak¥- 10.6 27 53 20 28
Charlotte Lake 27.3 73 23 4 70
Landry Lake B 1.9 32 37 32
Muriel Creek 88 52 12 36 51
Muriel Lake 51.5 13 19 68 10
Reita Creek 16 7 77 14
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9.4.4

Recommendation

Responsible Jurisdiction

Implementation Table for Riparian Areas

Actions

Priority?

9.4.3.1 Riparian Area Condition
. . Adopt riparian area condition targets for Crown Land and integrate targets in industry
AEP; AAF; AER . . -
a) Adopt targets and codes of practice and/or operating standards and guidelines. H
thresholds S Adopt the riparian area condition targets and include them in applicableyahd
Municipalities .
planning documents.
b) Riparian condition LICA - Develop a strategy lto prioritige riparian health asse§sm9nt work in the watershed.
monitoring LICAMunicipalities; Host a workshop with shoreline owners to present riparian health assegsmethods H
WSGs and encourage them to complete a self-assessment using incentives.
9.4.3.2 Riparian Protection
Determine the potential impact of riparian setbacks on landowners adjacemd@ation
lakes and watercourses.
Municipalities Specify and apply development setbacks to lakes, rivers, creeks, hetheml and
intermittent streams at the time of subdivision .
a) Development Develop a tool that clearly shows the riparian setback delineation.
setbacks Establish a communication strategy for development setbacks to ensure they are
. Municipalities; Realtors: implemented and respected in developments. H
b) Development in the Lawvers ' | ER and MR provide community access to the lake and should be disclosediatelof
floodplain wy sale/purchase. Explore opportunities to educate lawyers and real estate agents o ER
MR that exist on private lands (e.g., place ER and MR on land titles so thesdayere).
Identify riparian setbacks on all site plans submitted to the appropriate jiatied for
Landowners permitting. A development permit should only be approved after the deliogadf the
riparian setback is completed.
¢) Riparian policy Municipalities Develop a riparian pqligy, if _one_has not been created, to guide plannthghanage future H
development on municipal riparian lands.
d) Permitted activities C Consider the list of permitted activities in riparian areas. Update egiplé land use bylaws
ST Municipalities . : o H
in riparian areas to include permitted activities.
e) Agricultural setbackg AAF Develop and share resources related to agricultural responsibilitiesyedih AOPA H
Agricultural Industry Adhere to established agricultural setbacks regulated\®P A Appendix H)
AAF Monitor harvest practices to ensure setback compliance.
f) Forestry setbacks Forest Industry Adhere to forestry setbacks established in Northeast Alberta Timber Harvest Rjamdn H
Operating Ground Rules (GOA 2018a) (Appendix H).
AER Monitor oil and gas activities to ensure setback compliance.
g) Oil and gas setback{ . Adhere to oil and gas activity setbacks established in the Integrated Stanaladd H
Oil and Gas Industry o
Guidelines: Enhanced Approval Process.
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Recommendation Responsible Jurisdiction Actions Priority?

Clarify expectations regarding riparian setbacks in the CLSRP and communicate thes

h) CLSRP setbacks AEP municipalities, industry and landowners in the watershed.

i) Regional shoreline

. . AEP; Municipalities Develop a policy to maintain >75% of shoreline habitat. H
protection policy

Explore opportunities to maintain >75% of shoreline at the lot level usifigypand

incentives. Tools available to municipalities include:
i. Environmental Reserve

Municipalities ii. Conservation Easemengefer to Greenaway 2017 for more information regarding H
Conservation Easement as a tool for municipalities)

ii. Incentives for voluntary conservation including payment for ecosystem seyvices
changes to tax regimes, or other BMP programs

j) Lot level shoreline
protection policy

9.4.3.3 Riparian Conservation

a) Riparian . C Update Figure 10 in the CLSRP (GOA 2022) to include names of the named waterfabg
. GOA; Municipalities . H
conservation watercourse where the 250 m setback applies.
b) Unnamed lakes GOA Explore the_u_se of Protgcted N_otat|on and/or Consultative Notation to protect and/or M
conserve critical shoreline habitat on Crown Land.
c) Ecological Goods LICA Organize a forum with Municipalities, GOA and non-government organizations to expl M
and Services opportunities to provide incentives for riparian management.
9.4.3.4 Riparian Restoration
Resource managers should prioritize restoration activities on Crown Land whafiemip
AEP . : . M-H
. intactness scores are <75%. Consider popular Crown Land recreation areas.
a) Restoration to - — — — ——
) S Use available riparian condition data (e.g., the riparian intactness aseassriparian
achieve targets and LICAMunicipalities; . . — . . M-H
health inventories/assessments) to further prioritize sites for restoration.
thresholds WSGs - - - — - -
Identify partners interested in restoring riparian function on private lands. H
First Nations; Métis Share information with LICA regarding restoration priorities. M-H

Use field validation methods (e.g., riparian health assessmentsfite neriorities and

b) Refine restoration | LICAMunicipalities; establish restoration plans for priority site@n private lands, field technicians may intera H

priorities WSGs with landowners and residents to heighten awareness and increaseaiphteracy.
¢) Riparian health Cows& Fish; LICA; WSG See 9.4.3.1 b. H
assessment/inventory
d) Explore i . - . o
LICA; Municipalities Evaluate administrative tools that could help to restore riparian areas. H

administrative tools
e) Industry support for| LICA;>/ [+ /v pe3( Develop a list of restoration priorities in collaboration with stakeholderst Nations and
community restoration| Steering Committee the Métis, and seek support for projects. M-H
projects All Industry Seek opportunities to collaborate in restoration projects.

34=High Priority (implement in 1-3 years); M=Medium Priority (implementGrydars); L=Low Priority (implement in 7-10 years)
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9.5 Wetlands

About 33% of the Beaver River watershed is considered wetland, with ecologically sigareanof
poorly drained fens and swamps found in the northern part. Ducks Unlimited Canada classified the
water and wetland features: Fens comprised 46.5% of wetland area; swamps represented 23.5%,
marshes represented 4.5%; bogs 3%; and open water 22.5% of wetlands (BRWA 2013)

9.5.1 Goals and Objectives (from Section 6.2)

Goal:Healthy riparian areas and wetlands contribute to watershed resiliency with respect to flood and
drought, quality water, and critical habitat.

Objective 2.Recommend actions to conserve intact riparian areas and wetlands, and to restore areas
that rate unhealthy or poor condition or have low intactness.

9.5.2 Targets and Thresholds

All wetlands contribute to the health of the Beaver River watershed and should be ret&fieds
should be made to retain wetlands, avoid impacts to all wetlands through design, antdgaten
impacts where avoidance is not possible.

9.5.3 Recommendations
9.5.3.1 Wetland Inventory and Valuation

The Alberta Wetland Policy defines wetland values based on functional grbaipel4). The Alberta
Wetland Evaluation Tool (ABWRET-A) provides guidance regarding wetland values, hassiyang
values to wetlands remains a challenge for land managers. In the boreal ecosystem, etlangsvare
interconnected below ground and the hydrology of these systems is not wedrstabd. Carbon
storage potential should also be valued as an important wetland function.

Tablel4. Wetland value functional groups based on the Alberta Wetland Policy (AEP 2013).

Wetland Value Functional Groups Value Category

Biodiversity and | Wetlands are dynamic, complex habitats that contribute to A (High)
Ecological Health| biodiversity and other ecological functions. 9

Water Quality Wetlands improve water quality by facilitating sedimentation and
- B (Moderate)
Improvement filtering pollutants.
. Wetlands help reduce flooding and soil erosion by storing runoff
Hydrologic - .
Function slowing its downstream release. They are also important as areal C (Moderately Low

groundwater recharge and discharge.

Wetlands support multiple human activities (e.g., recreation, and
education) and have varying degrees of cultural significance.
Relative The relative abundance of wetlands in an area strongly affects th
Abundance sensitivity of an area to the effects of further wetland loss.

Human Uses D (Lav)

a) Complete a detailed wetland inventory for the watershed using the enhanced wetland
classification method.
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b) Identify tools to assist with wetland valuation, considering the Alberta Wetland Ruoiity
criteria established in the ABWRET-A. Establish a comprehensive inventory of high-valued
wetlands in the watershed based on hydrological, ecological, and cultural values.

c) Consider the Biodiversity Valuation Calculation Matrix (DUC 2017) to examine the=lsadyl
value of specific wetland types to specagsrisk in the watershed.

9.5.3.2 Wetland Retention

a) To maintain high valued wetlands (Category A and B based on wetland value functapa! g
in Tablel4), adopt a policy to avoid impacts to wetlands (through project redesign or
relocation). If avoidance cannot occur, minimize impacts to the greatest extesitge using
mitigation strategies (BMP implementation during planning and operation). Replacemantsho
apply when wetlands are permanently lost according to the Alberta Wetland Mitigation
Directive (GOA 2018b

To the extent possible and as highest priority, encourage that wetland replacement is applied in
the same sub-watershed relative to where the loss occurred (GOA 2018b).

b) Similar to riparian areas, apply appropriate development setbacks in the watersnealintain
hydrologic function (flood and drought protection), water quality, and biodiversity fanston
the landscape. Refer to Appendix H for industry related setbacks.

c) Explore opportunities to establish a carbon credit system as a tool to retain wetlands on the
landscape?®

9.5.3.3 Wetland Mitigation

a) Consider resource road construction and maintenance practices that mitigate impacts on
wetland environments (Ptartington et al. 2016), including but not limited to:
i. Size and space culverts to promote hydrologic connectivity
ii.  Apply minimal disturbance practices by crossing wetlands when soils are frozen
iii. Use wide tires on gravel trucks to reduce compaction and improve load-bearing capacity
iv.  Source fill materials from outside wetlands to maintain wetland hydrology
v. Monitor and repair roads (e.g., rutting, perched/sunken culverts, excessive erosion)

b) In agricultural areas, minimize impacts to wetlands:
i.  Retain temporary wetlands in pastures and cropland to provide early spring breeding
habitat for wildlife
ii.  Maintain or restore permanent cover (e.g., perennial forages for hay) in low-lyiiy (
areas to provide habitat

20 Wetlands remove more carbon dioxide from the atmosphere and incorporate it into vegetatibscdn
compared to forest or upland prairie ecosystems. A study by The Conservation Fund foundtthatisvstore 81
to 216 metric tons of carbon per acre, depending on their type and location. Carbongeedially refers to a
certificate or permit that allows the purchaser to offset their greenhouse gas @nsshrough the capturing or
sequestering of carbon in the trees and soil, rather than it being releasedhatatmosphere. One carbon credit
represents the reduction of one metric tonne of carbon dioxide or its equivateothier greenhouse gases.
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iii.  Avoid cultivating near the edge of wetlands

Maintain, restore, or enhance riparian vegetation for flood and drought mitigation,

water quality, and wildlife habitat

v. Delay mowing and haying of grassed waterways and other wet areas until mid-July to
reduce nesting losses and fawn mortality. Use a flushing bar when haying

Provide alternative water to livestock to deter the use of wetlands by livestock and to
prevent soil compaction in low-lying areas. Use temporary or permanent fencing around

Vi.

wetlands.

9.54

Recommendation

Responsible

Implementation Table for Wetlands

Actions

Priority?

Jurisdiction

9.5.3.1 Wetland Inventory and Valuation

a) Detailed
wetland
inventory

LICA; AEP;
DUC

Access the Alberta Merged Wetland Inventory data layer an
create the detailed wetland inventory map for the watershed

Lac La Biche
County

Share the local wetland inventory data with LICA, and other
requested, to support the creation of a detailed wetland
inventory for the watershed.

b) Wetland
valuation

CLAWR; AEP
AAF; LICA

Collaborate to develop a detailed wetland valuation. Apply t
Alberta Wetland Policy methodology to assign values to

wetlands. Generate a map that shows wetland values as a
decision support tool for use by municipalities and industry.

AEP

Assist LICA and municipalities to assign values to wetlands
the watershed according to the Alberta Wetland Policy and
Alberta Wetland Rapid Evaluation Tool

Municipalities

Consider the wetland valuation early in the planning proces
Note that the value of wetlands may change, and wetlands
may need to be re-evaluated closer to the application date.

c¢) Biodiversity
Valuation
Calculation
Matrix

DuUC

Apply the Biodiversity Valuation Calculation Matrix to the
Beaver River watershed.

9.5.3.2 Wetland Retention

a) Maintain high-
valued wetlands

AEP

Any work within a water body requires Approval under the
Water Act. Wetland retention and compensation are
jve] & Jv WJ[e Je]}veX

Review MDPs at an earlier stage so opportunities to retain
wetlands are not lost. Consid#érthe wetland is provincially
AN E}Av o Ju o _ }YE |( J*1}ve v
authority.

Address the timeliness of the application review process for
wetland restoration projects under thé/ater Actwhere clear
benefits to the watershed were identified (e.g., ecological
health, biodiversity, water quality improvement, hydrologic
function, and human uses).

Municipalities

Develop policy, procedures, and strategies to ensure that
wetland management is integrated into urban planning and

development, and water resource management.
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Responsible
Jurisdiction

LICA;
Municipalities

Actions Priority?

Recommendation

Collaborate with Land Trust organizations, Ducks Unlimited
Canada, Nature Conservancy Canada, and others who hav H
interest in the preservation of wetlands.

b) Development
and industry All See implementation actior.4.3.2 Riparian Protection H
setbacks

Explore opportunities to offset carbon production by investin

c) Carbon credit in carbon credits through federal and/or provincial programs

system Industry or programs aimed at preservation of ecological goods and L
services (e.g., ALUS).

9.5.3.3 Mitigation

GOA; : : . .
a) Road Industry: Refer to available guidance to mitigate the impacts of road H
construction L construction on wetlands.

Municipalities
b) Agricultural Agricultural | Apply grazing and cropping BMPs to maintain wetlands on H
activity Industry agricultural land.

8H=High Priority (implement in 1-3 years); M=Medium Priority (implement@rydars); L=Low Priority (implement
in 7-10 years)
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9.6 Biodiversity

The watershed is a significant recreational fishery for the province, accounting for 25&6aufrthal
provincial harvest (BRWA 2013). Fish are vulnerable to lake level fluctuations and the effects on
shoreline vegetation, which provide spawning and feeding habitat for adults and rearing habitat for
young fish. Low lake levels can result in loss of habitat that increases the risk of fishskittsnner and
winter. Lake fisheries can also be impacted by surrounding

land use in the watershed, particularly where nutrients a
other contaminants drain uncontrolleidto lakes (BRWA
2013). In the Beaver River, fish diversity and abundance
are impacted by poor habitat conditions that include low
streamflow velocities, poor water quality (low dissolved

Marie Lake:Poor translation of the
Cree word for the placmethai,
pronounced merai, which translates
as a fish (Harrison 1994).

oxygen and high nutrient concentrations), and poor Moose Lake Known to early French-

riparian conditions.

Fish communities in the Beaver River watershed are been a direct translation of the local
summarized iMable 15Key lake fishes important to Rirs | ~ree name of the same meaning,
Nations, the Métis and recreational fishermen include La feA « | Z[Atlas of Alberta
Whitefish, Northern Pike, and Walleye. Lakes.

Canadian fur traders as lac d'Orignal
meaning Moose Lake. This may havq

Table 15.Fish community in the Beaver River watershed.

Waterbody/Watercourse Fish Community

Lakes (general)

Cold-water Fish: Lake Cisco, Lake Trout and Lake Whitefish, with Lake Trout ¢
found in Cold Lake
Cool-water Fish: Burbot, Northern Pike, Walleye and Yellow Perch.

Upper Beaver River

Fish species tolerant of degraded habitat (i.e., White Sucker and a few minnow
species). It is thought that more sensitive species (i.e., Walleye, NorBikenand
Spottail Shiner) may have been present in the Upper Beaver River in the 1950

Lower Beaver River
Upstream of the City of
Cold Lake

Dominated by White Sucker and Lake Chub. Fish species diversity tends to be
greater upstream of the City of Cold Lake and includes Burbot, Northern Pike,
Walleye and Yellow Perch. There is likely an influx of betteritgwedter

discharged from the Sand River to the Beaver River that supports these cool-y
fishes.

Lower Beaver River
Downstream of the City
of Cold Lake

Only species that are more tolerant of degraded habitat conditions were obser
downstream (e.g., White Sucker, Brook Stickleback) (BRWA 2013). Fish captu
furthest downstream had a higher prevalence of infection and parasites indicat
habitat stress (BRWA 2013).

9.6.1 Goals and Objectives (from Section 6.2)

Goal:Fish, wildlife, and plants are healthy and resilient to changing environmental conditions. Their
ecological, social, and cultural roles in the watershed are sustained.

Objective 1.Identify appropriate land use targets and thresholds (e.g., stream crossings and linear
features) to better understand and track cumulative impacts on aquatic and terrestrial rabitat

Objective 2.Recommend best management practices and actions that improve wildlife habitat, health,

and biodiversity.
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Objective 3.Recommend appropriate actions to address the risks associated with invasive species.
9.6.2 Targets and Thresholds
9.6.2.1 Fish and Fish Habitat

9.6.2.1.1 Index of Biological Integrity (I1BI)

The IBI was used to assess the condition of aquatic ecosystems at 47 locations on the Begver Ri
Amisk and Sand rivers (Cantin and Johns 2012). Indicators used in the assessment included: fish
composition and size, road density, riparian condition, and water quality. Many sites upper Beaver
River were rated in poor condition. These results are consistent with riparian condition finsiéggs (
Section 9.4) where riparian health scored poorly in the same reaches. At the Sand River, ratings were
somewhat better, generally ranging from average to good, with few areas rating fair (Cantin asd John
2012). Sites at Amisk rated poor to fair. A high 1Bl would suggest that conditions were duoitable
aquatic life.Table 16dentifies targets for IBI scores.

Table 16 Fish and fish habitat targets.

Indicator Target

>90% of IBI scores rate high for a given stream.

Improve IBI scores at the Amisk and Beaver River.

Fish habitat is restored, and fish harvest is in balance with a sustainstiblgcipulation.
No lakes have fish species listed as Functionally Extirpated (Réfebliil 7)

A decrease in the number of lakes that have Northern Pike or Walleye pamddisted
as High or Very High Risk to sustainability (Reféiatuel7)

The Upper and Lower Beaver River support a sustainable, cool-watnyfish

Maintain a sustainable Lake Trout population in Cold Lake.

Consider smaller fish and other food sources for sportfish as indicatong digalth of
the system.

Water temperature should be maintained within the optimum range described ireTa
Water Temperature | 18 for select fish species. A general water temperature26f& is recommended. Refel
to Section 9.3or additional water quality targets.

Achieve >90% stream connectivity in sportfish streams, with 100% connectivity in t
mainstem reaches of third-order streams and higher.

IBI Scores

Lake FSI Scores

Species Compositio

Stream Connectivity

9.6.2.1.2 Fall Index Netting and Fish Sustainability Index

Fall Index Netting methods are used by Alberta Environment and Parks to monitor the stasis of fi
populations (i.e., Northern Pike and Walleye). Fall index netting typically occurg thtersummer and
fall when water temperatures are between 10 and 15°C when fish are known to be more evenly
distributed within the lakeshttps://www.alberta.ca/fall-index-netting-overview.aspx#)

Fish Sustainability Index (FSI) is the provincial fish-population assessment measure. It evaluates
provincial fish status by assessing numerous metrics that are grouped into three main categories:

X population integrity

X productive potential of the habitat

X threats and their mitigation
Indicators are summarized into scores that are reported as a risk rating, from very low risk togbery hi
risk to the fish population (refer tdppendix for FSI index risk thresholds for Walleye and Northern
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Pike) Scores for the most recent FSI assessments in the Beaver River watershed are summarized in
Table 17Targets for FSI scores are establisheGable 16

Table 17 Most recent risk sustainability rating for lakes monitored in the Beaver River watershed.
rating of Zow[indicates a low risk to fish population sustainability, a ratin@efy HigHindicates a
very high risk to the fish population.

Sub-Watershed Waterbody Northern Pike Walleye
Amisk Lake High (2019) Low-Moderate (2019)
Amisk Goodfish Lake Very High (2020) Very High (2018)
Long Lake Low (2020) Low (2020)
Skeleton Lake Moderate-High (2020)| Moderate-High (2020)
Manatokan / Jackfish Creek Tucker Lake Very Low (2019) Not Reported
Crane Lake Moderate-High (2018) Very High (2018)
Marie Creek Ethel Lake Low (2017) Moderate (2017)
Marie Lake Very High (2020) High (2020)
May Lake High (2019) High (2019)
Chickenhill Lake Extirpated (2019) -
Kehewin Lake High (2018) High (2018)
Moose Lake Moose Lake Moderate-High (2020) High(2020)
Muriel Lake Extirpated (2012) Extirpated (2012)
Pinehurst Lake Very High (2020) High (2020)
Sand River-Lakeland Regio| Touchwood Lake High (2019) High (2019)
Wolf Lake High (2018) -
Beaver Lake Very High (2016; 2018 High (20162018)
Upper Beaver River Elinor Lake High (2020) Low (2020)
Ironwood Lake High (2019) Moderate-High (2019)

9.6.2.1.3 Water Temperature

Continuous water temperature data is not available for the Beaver River or its tributaries. However,
monitoring at the lower reach of the Beaver River (2016-2020) recorded an average maximum
temperature of 22.87C, with 10% of observations greater thar’Q{Average Y0percentile value of
20.2°C) (refer toAppendix B2 for current Beaver River condition¥Vater temperature targets are
identified inTable 19

9.6.2.2 Wildlife

The Surface Water Allocation Directive (SWAD) provides protection for wildlife wemsitiuman
disturbance and changing water levels (GOA 2021). For lakes and standing water bodies, tmportan
breeding sites for trumpeter swan, piping plover and colonial nesting birds (American whitenpatid
great blue heron) should be protected by consistently applying the timing restrictionsfidérin the
SWAD or by using site-specific timing information where availdblel¢ 1.

Table 18.Target restriction for wildlife species sensitive to human disturbance (GOA 2021).

Sensitive Wildlife Species Breeding Season Target Restriction

Trumpeter Swan - Aprll 1 tSep 30 No water diversions during the
Colonial nesting birds April 15t July 31 breeding season

Piping plover April 15t July 31 g '
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Table 19.Summary of water temperatures required for key sport fish species in rivers and lakes in the Beaver Rigbedai@mperatures in
greenare optimum temperatures for growth. Temperaturesiack are the tolerance range (sub-optimum growth at the lower and upper
extreme temperature). Temperatures higher than the upper tolerance range may result in mortakiy Ifte history components and cessation
of spawning. Temperatures lower than the lower tolerance range may result in reduced growth for all compoessasion of spawning and
increased mortality for incubating eggs and newly-emerged fry.

, Egg , _ : . Spawning
Species Incubation Egg Incubation Timing Fry Juvenile Adult Spawning Timing Reference

4-7C ) | 16-18C 16-18°C February to
Burbot (ota lotg 1-7C 30 days: February to Apri NA 8. 23C 1-23C 1-22C March (under ice) 1,2
Lake Trout 5°C 100- 150 days: 120C 6-13C <10C 10°C September to 1235 10
(Salvelinus namaycugh 0.310°C September to January 0-18C 0-18C 8-11°C | October T
Lake Whitefish 3-6C 42 - 182 days: October to 14°C 14-20°C 8-14°C 3-6C late-September to 1235 10
(Coregonus clupeaforn)is 0-12°C April 12-20°C 0-22°C 0-7C January T
Northern Pike 6-15°C 14 days: mid-April to mid{ 21-26°C 26°C 19-21°C .
(Esox lucius 3-17°C | May 6-26C | 6-3¥C | o0-20c | °°17C |Apriltoeary-May| 1,5 9
Walleye 9-15°C 17- 21 days: mid-April to 22°C 22-28C 20-23C : 1,2,5,6,7,
(Sander vitreus 6-1°C | mid-June 13-28°C | 15-31°C | 0-200c | 0 17C | ApriltoMay 8, 11
Yellow Perch 10°C 8- 14 days: late-April to i 19-24°C 19-24°C mid-April to early-
(Perca flavesceis 7-20°C late-May 3-28C 6-31°C 6-31°C ruze May 2,3,4

Note:tZ E & u% &E SpE § ]Jev}s AJo o (}JE Z(®EC] FUBEYUWEZULAV]D U% E S
References:

1- Fordet al. 1995 7 - Carlander 1997

2 - Joynt and Sullivan 2003 8 - McMahonet al. 1984
3- Scott and Crossman 1973 9 - Inskip 1982

4 - Kriegeret al. 1983 10- McPhail 2007

5- Nelson and Paetz 1992 11- Clappet al. 1997

6- AEP 1996b
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9.6.3 Recommendations
9.6.3.1 Fisheries

a) Determine local and regional goals, and update fisheries management objectives for lake
fisheries in the watershed through conversation with First Nations, the laiglers, and the
public. Design and implement effective regulations and management tools to achieve these
goals?!

b) Implement effective sport fishing regulations, with goals of recovering fisheries and pigvidi
more sport fishing opportunitied: }ve] & 3Z % }3 v3] o 8} -and-lo % (]2 Z 3EC
at lakes to support tourism and recreation opportunities and the local economy.

¢) Fall Index Netting program reports should include additional key species in lakes (e.gt, Burbo
Yellow Perch, Whitefish) that are captured during the fishing effort.

d) Consider other methods to monitor fish populations. Complete anglerteftoweys to understand
angling pressure and harvest from key lakes of interest in the watershed (e.g., creel sianeys),
consider electrofishing at streams.

e) Increase knowledge and understanding among land managers and lake users about the
relationships between development, water quality and healthy ecosystems to support the
conservation of clean water and healthy fisheriés.

9.6.3.2 Fish Habitat and Restoration

a) Continuous water temperature data should be collected at several locations in the Beaver River
to assess current fish habitat conditions. Sites may be located downstream of the Amisk River,
Downstream of Sand River, upstream of the City of Cold Lake, and downstream of the City of
Cold Lake.

b) Identify key drivers of high-water temperature (e.g., lack of riparian vegetation, water diversion
or discharge) and develop a strategy to mitigate the impact.

¢) Conduct fish spawning surveys to identify lake areas that should be protected from future
development, and/or recreation activity during critical spawning periods.

d) Lakes that have been closed to fishing should be assessed to determine the cause of the fishery
decline and if the cause of impact has been resolved. Consider restoring a fishery aakiesse |
if habitat conditions are suitable (refer to 9.6.3.1 b), or enhancing habitat conditidnere
feasible.

21 Adapted from Northern Pike (Lakes) FSI, GOA welisitinern Pike (Lakes) FSI | Alberta leat accessed Sep
13, 2022.
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9.6.3.3 Watercourse Crossings and Stream Connectivity

Studies have shown that as the number of stream crossings increase, fish habitat tends to degrade.
Poorly constructed and/or poorly maintained watercourse crossings can result in habitat fragmentation
habitat degradation, and barriers to fish passage. Streams impacted by stream crossings tend to have
poor water quality and increased sedimentation. Tharean estimated 1,395 watercourse crossings in
the Beaver River watershed (WorleyParsons 2012). To increase the availability of productive tiégh habi
consider the following:

a) Limit new stream crossings, particularly culverts, and improve existing crossingsute ésh
passage (i.e., single-span bridges or open-bottom channels) according to the Wegercou
Crossings Management Directive (AEP 2020)

b) Engage stakeholders and land users in the monitoring of watercourse crossings using the Alberta
Watercourse Inventory (ABWCI) App to improve the inventory in the Beaver River watershed.
Priority subwatersheds where additional assessment is warranted may be directed to those

0 ] (] « Z AJvP ~ o A §inthépéavi@is watercourse crossing assessment
(WorleyParsons 2012) and may include Uyper Beaver River, Moose Lake, Muriel Lake, Reita
Creek and Redspring Creek subwatershéggéndix )1

c) Create and implement a watershed-wide stream crossing remediation plan including inspection
and assessment output, fish passage ratings, sediment/erosion assessment,
restoration/replacement priorities, planned remedial work, and timelines (AEP 2020).

Prioritize sites for stream crossing restoration so stream crossings that fully impede fish
movement with the highest sediment load are given a higher priority for remediation or
replacement. Consider the hanging culvert assessment and inventory (Worley Parsopa2012
a starting place

9.6.3.4 Shoreline Management (Littoral Zone)

a) Shorelines (the littoral zone) provide critical habitat for fish and waterfowl. Theseligiesr
should be inventoried and managed to maintain critical habitat, particularly spawning areas and
identified Important Bird Areas. Consider key lakes of interest, including the Long Bay area
Cold Lake, the islands of Moose Lake, and French Bay.

b) Administrative tools should be identified and implemented to manage lakeside development
and limit future loss of shoreline habitat. The location and type of development sleuld
assessed alongside shoreline function. Tools may include:

I. Master planning, shoreline zoning, and development plan review that considers dynamic
shoreline processes and protects ecological functions provided by shores

II. Development setbacks and vegetated buffers adjacent to streams, wetlands, and lakes
(Refer to riparian recommendations dection9.4.3)

lll.  Limits on continuous hard surfaces (e.g., retaining walls) to minimize erosion of
neighbouring properties. Natural shorelines dissipate wave energy and minimize
erosion.

IV. Requirements for restoration of the littoral zone where necessary
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V. Lot clearing criteria for new developments (e.g., limit lot clearing to improve \igws
30% of the property area, in addition to maintaining >75% of lot shoreline dothe
level)

VI. Encourage yard management strategies that maintain shoreline functions

VII. Ildentify and promote best practices for marinas

¢) Manage human-induced shoreline erosion by establishing wake-free zones and/mgposti
speed limits in areas most vulnerable (e.g., shallow water adjacent to the exposed shoreline).
Maintain a near-shore speed limit to reduce the suspension of bottom sediments and shoreline
erosion induced by wave action.

9.6.3.5 Beavers

Beavers are generally beneficial to watersheds as the dams they create store water in surface and
groundwater reservoirs, increase open-water area, aid riparian vegetation, and slow water velocity to
reduce streambank erosion and trap sediment. While beavers contribute to watershed health, they can
be a nuisance when their activity impacts infrastructure. Effodge increased in recent years to

identify tools that can be used to mitigate the impacts of beaver activity on infrastructure, te allo
humans to better coexist with them on the landscape. Tools include fencing of désiesdto prevent
harvest, use of repellents/deterrents, and water level controls (Fitch 2016).

a) Determine the occurrence of beavers where there is community concern (e.g., Moo¥e Lake

b) Explore tools to manage beaver activity where it has impacted infrastructure and hydrologic
connectivity (also refer tRecommendation 9.2.3.7).dPrior to removal, beaver dams should be
assessed by a qualified professional to understand potential impacts and recommend
management strategies.

9.6.3.6 Cormorants

The double-crested cormoran®Pfialacrocorax aurityds a migratory bird that breeds in the northern
hemisphere, nesting in trees or on the ground on islands at waterbodies across Albertar&usm
consume up to 20% of their body weight in fish per day (AEP 2021). These birds feddspecies that
are easiest to catch and will fly up to 360 km from their nesting colony to feed. Cormorants can
negatively affect fisheries populations when the number of cormorants feeding exceeds the fish
resources available in the area (AEP 2021). In the Beaver River watershed, concerns regarding
cormorant populations and their impact on local fisheries vary by waterbody.

The following recommendations are modified from the current Cormorant Management Program
Activities (AEP 2021):

a) Determine cormorant numbers in the Beaver River watershed (current program extent is the
Bonnyville area) and establish a management program to reduce the population size in problem
areas as needed.

b) Complete fish community assessments on waterbodies to determine the number and s&te of fi
and any population trends (the current program is confined to the Moose Lake area) (also refer
to Recommendation 9.6.3.1)d
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c) Strive to better understand cormorant population dynamics and life strategies in theeBeav
River watershed:
i. Complete movement surveys to determine where cormorants are coming from and
where they are feeding.
ii. Collect and analyze cormorant diet samples to determine what the birds are feeding on.
iii. Ildentify other birds that co-nest with cormoranisventory and implement mitigation
measures to prevent disturbance to these species.

9.6.3.7 Key Wildlife and Biodiversity Zones

a) The Beaver River, Sand River and several other areas are indicated as key wildlife and
biodiversity zones in the watersheBigure 5. These areas should be managed to maintain
guality habitat:

i. Avoid development in key wildlife and biodiversity zones

ii. Minimize and mitigate impacts from future development when it cannot be avoided
iii. Plan future tourism and recreation to avoid sensitive areas (ref@rt.5 9
iv. Implement riparian and wetland management recommendations (Secfigh3, 9.5.3)

b) Effort should be made to restore habitat where human footprint has already encroached on
sensitive areas within key wildlife and biodiversity zones.

\
1

|
(‘Wandermg River

®Imperial Mills

. ®2amond®h K
Grassland —3\

kac |ajBiche
( $Beaver Lake

ci

Figure 5.Key wildlife and biodiversity zones (turquoise polygons), includpigg®lover habitat (lakes
outlined in orange: Muriel Lake, Frog Lake), important Trumpeter Swan habitat (lakesduirtliyellow:
Beaver Lake, Elinor Lake), and colonial nesting bird habitat (yellow dots: eahlgeeheron).
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9.6.3.8 Aquatic Invasive Species and Disease

Himalayan balsamrpatiens glanduliferpis a regulated plant under th&lberta Weed Control Aetnd
listed provincially as Prohibited Noxiolisis a summer annual that reproduces by seed only. It is found

in riparian areas and requires moist soils and some soil disturbance to establish (e.g., upreesed t
flooding).

a) Spread of Himalayan balsam occurs mostly from the dispersal of seed from landscape plantings.
Consider the following to help control its spread:

i. Avoid the selling or purchase of Himalayan balsam for ornamental purposes

ii. Minimize the potential to spread seed by minimizing soil disturbance and erasio
riparian areas

iii. Himalayan balsam has a shallow root system. Hand-pulling is an effective way @ contr
plants. Plant debris should be incinerated or bagged andteeatandfill

iv. Explore biological control options

Aquatic invasive species (Al%9}s v }vP}]vP E]J*l 8} 0o ES [*s 0|l ¢ v ¢SE u*X "%o
include zebra and quagga mussels, flowering rush, Prussian Carp, and Eurasian milfoil. ideidssy

is also a concern that is present in other watersheds (Oldman, Bow, Red Deer and North Saskatchewan
rivers), but has not yet been detected in the Beaver River watershed (as of May 1, 2018

b) To minimize the potential to spread AlS, consider:

i. Posting signage at all access points to increase awareness regarding the threat of AIS
ii. Making boat wash stations available at key access points, particularly during fishing
tournaments and the peak summer season
iii. Reinstating provincial highway inspection stations for watercraft
iv. Reducing the number of unmanaged boat launches in the watershed where possible.
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9.6.4 Implementation Table for Biodiversity
Recommendation Responsible Jurisdiction \ Actions Priority?
9.6.3.1 Fish Habitat
Meet with the community to determine local goals for fisheries in the Beaver Riv
watershed.
a) Determine local and AEP Review fisheries management objectives with the community.
regional goals for Explore more opportunities for catch-and-keep fishing in the watershed, using sc@ng H
fisheries help the fishery adapt and grow (GOA n.d).
WSGs: Municipalities; LIG Support AEP in an effort to determine local goals for fishery by circulating iafiomand
hosting forums.
b) Sport fish AEP Meet with the community to determine fisheries management objectives for species
regulations other than Northern Pike and Walleye.
c) Fall Index Netting | AEP Consider including additional key species in lakes in the FIN monitoriggapro
. o ) L Collaborate to collect additional fisheries information using a communitgdbapproach.
d) Fishery monitoring | AEP; Academia; ACA Consider reporting tools, and student-led research to augment FIN data.
¢) Fish education LICA Develop educational resources about the state of th_e fishery in the watersih&_idgbs to H
development, ecosystem processes and water quality to support a headtigryi.
9.6.3.2 Fish Habitat and Restoration
a) Water temperature Deploy V\_/atgr temperature Ioggfers .in the Beaver River and pther st_rean_15 basgd on
monitoring WSGs; LICA comdmunlty interests, to determine if the water temperature is meeting fish habita H
needs.
b) Strategy to maintain Review IBI scores and riparian intactness assessment to prioritize ripadatraambank H
LICA . L . ; . L
water temperature restoration activities that could improve fish habitat conditions.
Collaborate to better understand and document critical fish habitat in recreasikbesl to
¢) Fish spawning LICA, Wat(_arshed inform fisheries goals an_d mahagement objective.s (see implement.at&; .
habitat survey Stewardship Groups Develop resource rr_1ate_r|al to mform th(_a commu_mty about fls_h habitat aciibns that H
can be taken to maintain healthy fisheries (see implementafidn3.1 &.
AEP Collaborate with the community to better understand critical fish habitat.
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Recommendation

Actions

Responsible Jurisdiction |

Priority?

Lakes previously closed to fishing should be assessed to determicartfeat status (see
implementation9.6.3.1 3
A water quality and fish habitat suitability study for several lakes in thersiadel was
d) Determine status of| AEP; LICA: Municipalities recently undertaken to gxplore oppo.rtunities to restdish habitat The results of this
lakes closed to fishing| WSGs; First Nations; Meti work reco.mmended actions such as: o . H
' ' - Fish transplants at Upper Mann, Frenchman, Minnie and Vincent Lakes
- The consideration of aeration at Lower Mann, Bonnie, Muriel
- Water level assessments at Lower Mann, Muriel
Refer to EnviroMak Inc. (2022) for more details regarding these assessmentkisUse {
assessment to support next steps to advance fisheries management dstiss
9.6.3.3 Watercourse Crossings and Stream Connectivity
a) Manage : AEP; Mun|c_|pa.||t|es, AB Consider the need for new stream crossings in project planning. H
watercourse crossings| Transportation; Industry
Ee)rizgig[eMomtor and AEP: WSGs: LICA _Collaborate accqrd_ir_lg to the Watercourse (?ro_ssings Management Directive (GOA 2 M
. inventory and prioritize crossings for remediation.
watercourse crossings
9.6.34 Shoreline Management (Littoral Zone)
a) Shoreline habitat | AEP: Municipalities: Collaborgte_ t_o map important shoreline ha_bitat, in_clud_ing spawning areas at_ recreatiq
inventory WSGs: LICA Iakes_. Pno_rmze recreation Iakt_as fpr shoreline h_abltat inventory based on coityrgoals H
and fisheries management objectives (refer to implementaBdh 3.1 3.
Use the resulting shoreline habitat inventory (refer to implementa®o.3.4 3 to
Municipalities edablish shoreline policies to preserve critical habitat and support healthgriiss.
b) Administrative tools Enforce LUBs to maintain shorelines designated as municipal environmental teserve
AEP Maintai.n natural shoreline functions on Public Lands, including in previparks and
recreation areas.
¢) Shoreline erosion AEP Post speed limits in critical fish and waterfowl habitat areas in recreation lakes. M-H
Residents and lake users| Respect speed limits at recreation lakes in the watershed to help maititaifishery. H
9.6.35 Beavers
a) Assess occurrence Use drone technology to better understand the occurrence (distribution/abundpnof M-L
of beaver beaver in the watershed.
LICA; Municipalities; Cow| Identify areas where beaver activity impacts on local infrastructure or is a rugigan
b) Identify beaver and Fish adjacent landowners. M
management tools Explore management options that would allow beaver activity to continue while
protecting infrastructure or landowner property.
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Recommendation Responsible Jurisdiction =~ Actions Priority?
Demonstrate the use of management tools in the watershed to increase adoptloere
possible.

9.6.36 Cormorants
Implement recommendations to better understand the impact of cormorants ordhbal L

a) to ¢) Cormorant AEP, Municipalities; fishery.

management WSGs; LICA Establish a community-based monitoring program that documents the occurrence of M
cormorants at recreation lakes and where community interest is high.

9.6.37 Key Wildlife and Biodiversity Zones

a) Key wildlife and AEP; Industry; Overlay key wildlife and biodiversity zones on maps to assess potempatis from H

biodiversity zones Municipalities proposed new developments.

b) Habitat restoration AEP; Municipalities; See recommendations for riparian and wetland restoration (refegeation 9.4.2&nd H

WSGs; LICA Section 9.5.3
9.6.38 Aquatic Invasive Species and Disease
C . Document the occurrence of Himalayan balsam in the watershed. H
. Municipalities; LICA; LAR| - - - - -
a) Himalayan balsam Create a factsheet about Himalayan balsam and disseminate it to landowesidents
WSGs . M-H
and greenhouses. Collaborate to organize an event to hand-pull plants.
AEP Reestablish highway check-stops for AIS to help prevent the spread. H
Establish a boat inspection station, and boat-wash stations at major apgogss,
b) Implement . L
. - particularly during fishing tournaments and peak season
strategies to mitigate L . — - — ——
. Municipalities Provide training to summer staff working at municipal boat launchesstist with H
the potential for AIS . ) )
education and proper cleaning techniques for boats.
Work with LICA to circulate a notice to ratepayers regarding AlS risks and stewardsh

8H=High Priority (implement in 3years); M=Medium Priority (implement in 4-6 years); L=Low Priority (implein&-10 years
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9.7 Land Use

The Cold Lake Sub-Regional Plan (CLSRP) is a statutory plan that was recently publishe&@a2&rOA 20
The CLSRP outlines a series of land management approaches and requirements for development and
human footprint restoration. These aim to maintain or re-establish ecological processes, including
landscape and habitat intactness, so that public lands may support the interests of all Albertans,
including Indigenous peoples, now and in the future.

The three outcomes of the CLSRP align with the current Beaver River IWMP recommendations. The
CLSRP regulations will not be repeated in this document, rather the Beaver River IWMBdacus
minimizing the impacts of urban development, industry (agriculture, oil and gas, fqreatrgt and

gravel extraction, and peat mining), and tourism and recreation footprints outsidgeafdribou range
(entire Beaver River watershed (Figure 4) and provides recommendations to considepingbsed
Recreation Management Plan recommended in the CLSRP (GOA 2022a).

9.7.1 Goals and Objectives (from Section 6.2)

Goal:Cumulative effects of diverse land uses are reduced or mitigated to maintain and/or improve
ecosystem health.

Objective 1.Recommend appropriate water and land management practices that mitigate impacts of
industry (i.e., urban, recreation, agriculture, oil and gas, forestry, sand and gravel extraction, and peat
mining) and development, and maintain and/or improve ecosystem health.

9.7.2 Targets and Thresholds

Targets and thresholds for ecosystem health were established in the previous sections related to water
supply, water quality, riparian areas, wetlands, and biodiversity. These should be considerdahia all
use decision-making

Requirements for managing industry footprint in caribou range are established in the CLSRP. (#®22a)

additional targets or thresholds are recommended in the Beaver River IWMP to mawdagéy

footprint. Industry should refer to the CLSRP (2022a) for current requirements related to:
X Access management

Energy and mineral activity

Pipeline development and maintenance

Geophysical exploration

Forestry

Surface material extraction (sand, gravel, and borrow)

Peat

Transmission lines

Livestock grazing

Seismic lines

X X X X X X X X X
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9.7.3 Recommendations
9.7.3.1 Urban Development

a) Development setbacks should account for natural variability in the hydrologic cycle and be
established with consideration for flood and drought conditions, as well as for ripariatin heal
(refer to riparian area targets and thresholfisction 9.4.p

Low impact development (LID) practices can reduce stormwater runoff volume and rate, and thereby
maintain receiving water quality (City of Edmonton 2016). Low impact dewedots have post-
development runoff conditions that mimic the pre-development rates and volumesnfaller storm
events, and severe, infrequent events. This is generally achieved through the reduction of impervious
surface area]vsS P& S§]}v }( "PE v, hnd Sormivadiqr cipt@Ee and use in developments.

b) Stormwater inputs from urban areas to lakes should be managed to maintain the natural
variability of flow rate and volume in each system. By managing stormwater runodf aate
volumes, the quality of stormwater will also invariably improve.

¢) Low impact development practices should be incorporated, wherever feasible, in all new
developments and/or areas of redevelopment according to the best available science. Low
impact development practices may include, but not be limited to:
X A reduction in hard surface area
X Retention of natural areas
X Standards for maximum footprint per lot/land area
X Absorbent landscaping
f Increased topsoil depths in new developments (e.g., 300 mm minimum or other
appropriate depth as determined through local assessment)
f Micro-depressions in yards
f Gentle grades and cross-cut slopes to reduce flow rates

Bioretention, including rain gardens and grass swales

X Stormwater capture and use

X Stormwater retention ponds where runoff can be stored/treated and released at an
appropriate rate

x Dry riverbed and swales to direct runoff to treatment areas

d) Assess stormwater quality generated from different development types to determine vagiabilit
in water quality and potential impacts on surface water quality.

e) Implement strategies to improve the quality of urban stormwater discharged to surface water.
Consider the following:

i. Inventory stormwater outfalls and place a sign at each site with the outfall
number/name.

ii. Ensure proper storage, handling, and application of road salt in winter, and dust
suppression (e.g., calcium chloride), herbicides and pesticides during the growing
season.

iii. Stockpiled snow, when melting, can be a significant source of contaminants (e.g., salts,
nutrients, sediment). Care should be taken to stockpile snow away from surface water.
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iv. Consider the use of oil/grit separators to remove solids prior to discharge to surface
water.
v. Use stormwater ponds and low impact development practices that manage stormwater
volume and release rate to improve stormwater quality.
vi. Educate residents about their role in stormwater management.
vii. Engage partners to implement the Stream of Dre&raad Yellow Fish Road Progfdm
in local schools.

9.7.3.2 Agriculture
a) Encourage agricultural producer participation in the Environmental Farm Plan (EFP) program.

b) For livestock operations, consider the following beneficial (best) management practices to
protect and maintain water quality:

i. Provide off-stream watering (seasonally or year-round) to prevent livestock from gvadin
in lakes, streams, and wetlands. Off-stream watering has proven to increase weight-gain
and reduce scours and hoof problems in livestock.

ii. Manage stocking rate, timing, and duration of livestock on grazing lands to nmaintai
healthy upland pastures.

iii. Use temporary or permanent fencing adjacent to lakes, watercourses, and wetlands to
maintain healthy riparian areas, when the management of stocking rate, timing and
duration on grazing lands cannot be met.

iv. Develop grazing management plans that promote healthy riparian areas identified by
stable streambanks and supported by deep-rooted vegetation.

v. Use bioengineering techniques to stabilize and restore eroded streambanks, where
possible.

c) For farm operations, consider the following BMPs to protect and maintain water quality:
i. Apply fertilizer at an appropriate rate to avoid excess
ii. Practice soil conservation on cropped lands to reduce soil erosion, consesgas! tapd
protect water quality.
iii. Minimize or eliminate the use of herbicides and fertilizers adjacent to watercourses.
Apply according t&A\OPA

d) Increase collaboration between municipal Agricultural Service Boards, and other local
agricultural organizations to promote the use of BMPs that protect, maintain, and improv
water quality, riparian areas, wetlands, and biodiversity in agricultural areas in the watershed.

e) Consider ecological goods and services incentive programs that provide payment for
maintaining riparian buffers and wetlands through strategic partnerships.

22 The Stream of Dreams Murals Society provides environmental education and isormitsdvatershed

education through a community art program. This program helps people undersitair connections to water

and fish habitat and how to make behavioral changes to protect rivers andhékegstreamofdreams.ca/.

2dE&}us hvoluls v [+ z 00}A &]-nedijcatoskpEgrantEangefed to reduce water

pollution. The program engages youth, community groups, environmental orgamigatiad others to protect
water by paintingC 00}A (]*Z *Cu }oe A]3Z 3Z A}E « ZZ ]v KVvogJvVPC]v§}Eu-3A U] %
*Z %o E} ZUE +» 8} v E C Z}lus Z}o » & ulw VP %A% 6Z SZES|ZKV0C Z ]
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9.7.3.3 Forestry

a) Apply forest industry standards to harvest practices according to the Alberta Timber Harvest
Planning and Operating Ground Rules (GOA 2022b) and the Timber Harvest Planning and
Operating Ground Rules: Northeast Alberta Regional Area- Specific Addendum (GOA 2022c):

i.  Avoid excessive soil disturbance through careful planning

ii. Avoid construction or harvest near ephemeral draws, tributaries, and source water areas.
Maintain adequate buffers (minimum setbacks for disturbance from watercourses and
wetlands (Appendix i)

iii.  Conduct proper road construction, maintenance, and reclamation. Culverts should be
properly sized and installed correctly so as not to affect the natural flow of water or
increase soil erosion. Consult the Code of Practice for Watercourse Crossings

iv. Minimize the number of roads crossing streams and wetlands, and reduce the use of
culverts using clear-span bridges on fish-bearing streams where practical.

v. Avoid steep slope road construction or logging activity.

9.7.3.4 Oil and Gas
9.7.3.4.1 General

a) Industry should strive to reduce well density, linear fragmentation and ov&éall} S % €]vS[ Jv §Z
Beaver River watershed by using innovative approaches to development and minimal
disturbance practices. Apply industry standards and practices to oil and gas development in the
As E-z JE JvP 8} Z/vE PE § "8 WZM®& ¢ V% %EJOAVO-WE]} oo ~
(GOA 2012c)il and Gas Conservation Aahd applicable AER Directives.

b) Assess strategies to reduce water quality impacts from road construction and stream crossings,
including:
0 Use of existing roads and horizontal drilling techniques to access resources.
o Collaborations with other industry sectors on road development planning.
Refer toRecommendation 9.5.3.3far further road construction guidance.

9.7.3.4.2 Remediation and Reclamation

Decommissioning, remediation, and reclamation should occur in a concurrent manner immediétel
abandonment of operations. Production equipment, including facilities, tankage, surface gspalim
wellheads must be removed within one year following well abandonment. Surface impeoNgisuch
as fences, gates, roads and approaches may remain in place with landowner permission

a) Environmental site assessments (Phase | and Phase Il as needed) will be completed at
decommissioned sites to determine if remediation measures are required prior to initiating
reclamation work. Sites will be remediated to meet end-use criteria established in the Alberta
Tier 1 and 2 Soil and Groundwater Remediation Guidelines (AEP; 2B@P1202Q

b) Reclamation activity will occur as per the Alberta Reclamation Criteria. Reclamation ativity i
regulated under EPEA and the Conservation and Reclamation Regulations.
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¢) Reclamation certificates (issued by the AER) will be received by proponents when they have
demonstrated the site has been reclaimed to equivalent land capability as per the Alberta
Reclamation Criteria. The AER does not have jurisdiction over Federal lands; thusiath®ihd
and Gas Commission (I0OGC) Reclamation and Remediation and Surrender Process and the
Alberta Reclamation Criteria will be adhered to for projects located on First Nation Reserves.

9.7.3.4.3 Emergency Response Plans

a) Industry is responsible for having emergency response plans in place to respond to theepossibl
occurrence of releases into the environment (e.g., frapipeline breach, surface casing failure
or other event). Companies must develop plans in accordance with Directive 071: Emergency
Preparedness and Response Requirements for the Petroleum Industry (AERrLET)Y
should continue to act in accordance with the Directive.

b) Municipalities should explore the need for a community emergency response planéwéehée
that they are notified of a release.

9.7.3.4.4 Orphan Wells

a) Assess the extent of orphan wells in the watershed. Complete an inventory and prioritize
reclamation work.

b) Recommend wells to the Orphan Well Association for reclamation. A new opt-in maohailis
also be implemented, allowing landowners to nominate sites for clga(ref).

9.7.3.5 Tourism and Recreation

Water is a central featuref existing and proposed tourism and recreation areas in the watershed (GOA
20223 Figure 6)Many of these areas fall within key wildlife and biodiversity zoR@gufe 3. Activities

will need to be carefully considered to ensure ecological, cultural, and historical valueg are no
compromised. The Cold Lake Subregional RI#8RP) recommends actions to manage tourism and
recreation, including the creation of a recreation management plan (excluding &k&/R), and a
recreational trail system network to connect important tourism and recreation features, scesedy
settings (GOA 2022a). Recommendations in the Beaver River IWMP are intended to suppatibrecre
management planning and should inform the recreation management plan created fQL8H#. Note

that proposed new Recreation Management Areas are located outside of the Beaver River watershed
boundary, but any new areas will have implications for existing areas in the region. Added pressure from
increased tourism and recreation may put additional stress on the local fishery.

According to theCISRP (GOA 2022a), a recreation management plan will be developed that will:

X identify areas to prioritize for outdoor recreation and tourism development opportunities

X maintain high-quality, natural areas on the landscape that will support outdoor recreation
activities and tourism development opportunities

X ensure recreation management areas support outdoor recreation activities and tourism
development opportunities that are compatible with the ecological values of the area

x consider and manage land uses to ensure they do not compromise the cultural andchistori
values that also attract users to these areas
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a) Prior to developing a recreation management plan for the area, AEP shouldexoihsid
following:
i. Inclusion of the entire Beaver River watershed in the planning area to ensure that the
proposed activity considers the existing tourism and recreation footprint
ii. Indigenous land use and traditional rights
iii. Review available riparian intactness assessment data for Crown Land and develop
policy for its conservation (in addition to the 250 m setback established for the Beaver
River and other waterbodies in the Cold Lake SRP (GOA 2022a)
iv. Develop and/or refindisheries management objectives with the community (refer to
Recommendation 9.6.3.0) a
v. ldentify and assess critical fisheries habitat and spawning areas (refer to
Recommendation 9.6.3.9 a
vi. Collect user data associo-economic performance indicator, in addition to recreational
facilities.
vii.  Consider existing plans for increasing tourism and recreation in the area:
x The expansion of the Kinosoo Ridge Snow Resort to a four-season destination,
including adventure park, camping, mountain biking
x Development of access points along the Beaver River (e.g., egresses) at
appropriate locations

b) Trail networks should:
i. Avoid sensitive and ecologically important spe@esisk and bird habitat, and culturally
significant areas
ii. Make use of existing, linear disturbances
iii. Have interpretive signage
iv. Be equipped with proper washroom facilities at trail heads and tamper-proof garbage
cans

¢) Maintain infrastructure (e.g., roads) to support a healthy tourism and recreation economy in the
watershed

d) Collaborate with OHV clubs and trappers to construct bridges at watercourses on main trail
systems.

e) Develop and provide educational stewardship resources for specific tourism and recreational
users, which may include OHV clubs, campgrounds and resorts, and ice fishermen.
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9.7.4

Implementation Table for Land Use

Responsible Jurisdiction Actions

Recommendation

Priority®

9.7.3.1 Urban Development
Prioritize lakes and watercourses where flooding and impacts to infrastructure is areong
a) Development . Work with AEP to delineate floodplain maps and high-water marks for lakes and
Municipalities . H
setbacks watercourses (refer tiRecommendation 9.2.3.49.a
Use the flood maps to refine development setbacks where appropriate.
b) Manage Explore concepts dfIDin urban areas to manage rates and volumes of stormwater
stormwater release | Municipalities discharge; consider deep frost and spring conditions (e.g., maximize retention in sptingf M-H
rates and volumes release at a variable rate).
Review standards and procedures; consider updates to design standandtuction
¢) Incorporate LID C o . - .
. Municipalities specification and maintenance procedures that consid&(e.g., minimum topsoil depths ¢ M-H
practices . .
300 mm, bioretention).
d) A_ssess stormwate Municipalities: LICA Plan a synoptic survey of municipal stormwater quality where surface watetyisa M
quality concern.
Where stormwater quality is poor and impacting surface water quality, explore oppities
e) Strategies to Municipalities to treat stormwater through the use of LID (bioretention), oil/grit separators or othe
improve stormwater strategies listed ilRecommendation 9.7.3.1 e M
quality Municipalities; Alberta | Develop a show management strategy to minimize impacts of snow removal andestama
Transportation surface water, and riparian areas and wetlands.
9.7.3.2 Agriculture
LICA; LARA; EFP; Promote the Environmental Farm Plan program. Encourage farmers and ranchers to H
a) Environmental Municipalities (ASBs) participate.
Farm Plan ) Complete an EFP and follow-up any actions that are identified to help achiegalthy
Farmers; Ranchers . H
Beaver River watershed.
Complete an EFP to help identify areas on the operation where BMPs may apply.
Consider the BMPs listed in this Plan, and others that may be identified by tbalageéil
b) and c) BMP . industry. Determine where they may apply to protect water quality and ripariaithe
. : Farmers; Ranchers - — : -
implementation for Seek cost-sharing opportunities to implement BMPs that result in on-farmefiie and
: - . H
livestock and farm support watershed goals (e.g., Watershed Resiliency and Restoration Program; Canad
operations Agriculture Program,; other).
Municipalities (ASBs); | Work with the agricultural community to relate the value of BMP implementatioan-farm
AAF and community (watershed-wide) benefits.
d) Increase LICA; LARA Establish an agricultural community network that promotes on-farm stewardstugrams H
collaboration among | Municipalities (ASBs) (e.g., EFP, CAP) and host field days and workshops relevant to agricultural producers
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Responsible Jurisdiction

Actions

Priority®

organizations to
promote us of BMPs
Organize a forum to discuss ecological goods and services. Invite the Alternative Land
Ecological Good LICA Services (ALUS) or other similar organization to present to local governments and
€) Eco ogical 000s landowners. M
and Services —
Municipalities - . : .
Participate in a forum to learn more about ecological goods and services programs.
Landowners
9.7.3.3 Forestry
Forestry Industr Apply industry standards to harvest practices, and seek opportunitigapgement industry
a) Apply forestry Y y BMPs that result in forest benefits and support watershed goals. H
industry standards | Alberta Agriculture and | Work with the forestry industry to relate the value of BMP implementation to forest
Forestry benefits.
9.7.3.4 Oil and Gas
9.7.3.4.1 General
. Oil and Gas Industry Apply industry standards and practices, and seek opportunities to implemeustry BMPs
a) Apply oil and gas that support watershed goals. H
industry standards AER Work with industry to promote use of minimal disturbance practices. Promote sharing o
information and increased collaboration to achieve watershed goals.
b) Road construcpon Oil and Gas Industry Implement best road construction practices to maintain water quality. H
and stream crossings
9.7.3.4.2 Remediation and Reclamation
a) Environmental . . . . .
Assessment Oil and Gas Industry Cqmp!ete envwonmen;al assessments and reclamation activity according taagpli H
- guidelines and regulations.
b) Reclamation
d) Reclamation AER; Indian Oil and Gag Determine if reclaimed sites meet the Alberta Reclamation Criteria requirementssinel H
certificates Commission certificates for sites that meet the criteria.
9.7.3.4.3 Emergency Response Plans
Iv3Z Av3}( @& o « U }v3]vpu reésporsp@ith other mudigipal,
provincial, and federal agencies, and to follow the Energy Resources Indusirydficy
AER . . o
a) Emergency Support Plan (ERIESP) during emergencies of large consequence or that require joint H
response plans response from multiple government agencies.
Oil and Gas Industry Ensure that an emergency response plan has been created and continue tanmaldl
emergency exercises.
b) Communit Engage with AER and the oil and gas community to determine how they communicate
emergenc rgs onse Municipalities releases, and determine a mechanism to communicate risks to the publicgihbie M-H
gency resp preparation of a Community Emergency Response Plan. Consider the VoyenfApbee
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Responsible Jurisdiction

Actions

Priority®

multi-purpose communication service and alerting app that is designed toosupp
communities through rapid dissemination of targeted information (e.g., criticalrgeneies,
or dayto-day notifications.
9.7.3.4.4 Orphan Wells
a) Assess the extent \-p. o and Gas o .
of orphan wells in Complete an assessment of orphan wells and prioritize sites for reclamation. M-H
Industry
the watershed
b) Recommend wells AER; Landowners; Oil
; and Gas Industry Recommend sites for reclamation to the Orphan Well Association. M-H
for reclamation .
Orphan Well Associatiorn
9.7.3.5. Tourism and Recreation
The recreation management plan should align with the goals and objectivésealith the H
. Beaver River IWMP.
a) Recreation — - - - -
management plan In addition to the considerations outlined for the recreation management plan (Z322)
planners should consider existing watershed health data and or generate newetkztzd M-H
GOA to riparian and biodiversity health.
b) Trails Collaborate with the community to plan the proposed trail network. The newstshibuld H
not impact water quality, riparian and wetland health, biodiversityraditional uses.
c) Infrastructure Ensure that necessary upgrades to highways/access are completed alongsidsipnoof L-M
supports (e.g., roads) tourism and recreation to improve visitor experience.

d) Bridges to span AEP; Municipalities Encourage stewardship by OHV and off-road motorized vehicle clubs and users. M
9 pan Collaborate with OHV clubs, dealerships, and AEP to develop resources specdiBeater
watercourses on trail| LICA ) M-H

network River watershed.
' Trail Users Use bridge crossings to cross rivers and creeks when possible. H
e) Stewardship LICA; Watershed Continue to disseminate existing stewardship resources to the publicldperew
. . . H
education resources | Stewardship Groups resources to reflect new knowledge and understanding of watershedurees.

8H=High Priority (implement in 1-3 years); M=Medium Priority (implement@rydars); L=Low Priority (implement in 7-10 years)
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9.8 Knowledge and Understanding

9.8.1 Goals and Objectives (from Section 6.2)

Goal:Indigenous Knowledge and scientific research guide decision-making.
Objective 1.Assess and prioritize knowledge gaps in the Beaver River watershed.

Objective 2.Recommend outreach materials and other tools to disseminate Indigenous Knowledge, and
scientific research related to watershed health.

9.8.2 Targets and Thresholds

x Knowledge and understanding of key ecosystem prasissrease among land managers and
residents.

x Knowledge is used to support sound resource management decisions to maintain watershed
health.

9.8.3 Recommendations
9.8.3.1 State of the Watershed Report

a) The Beaver River State of the Watershed Report was completed in 2013. The 2013 repdrt shoul
be updated to reflect the current status of the watershed condition, and consider new
information collected to support the assessment.

9.8.3.2 Indigenous Knowledge

While every effort was made to gather and consider First Nations and Métis input iatbfMP
through engagement, it is recognized that more conversation is needed.

a) Comprehensive knowledge of watershed resources is desired. Collaborate with First Nations and
the Métis to conduct interviews/studies to document experience and knowledge to support
future watershed condition reporting and decision-making.

b) Names given to places, waterbodies and watercourses provide insight into the hiStmaocea
and what the watershed may have been like pre-contact. Effort should be made to create a
watershed map that includes Indigenous place names. A legend should be created that indicates
the name given by the Cree, the Dene and the Métis, along witih theanings.

9.8.3.3 Climate Change, Climate Variability and Adaptation

Generally, Alberta is likely to be less cold than currently and have increased total precipitationlithat wi
occur mostly in winter and spring as a result of climate change (Zhang et al. 2019). Evaordtio
transpiration are expected to increase with warmer temperatures that will contribute to moreiénet

and intense summer droughts and soil moisture deficits, particularly in the south (Cohen el8)., 20
Noteworthy is the distinction between the impacts of slow-onset climate change (e.g., chianges
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average temperature and precipitation patterns) vs. shifts in climate variability and the occurrence of

extreme weather events associated with natural hazards (e.g., floods, drought and wildfire).

a) Climate change and climate variability should be considered in all land use plactiirites,
particularly as it relates to the aquatic environment, such that land use decisions related to
urban and industrial development, and tourism and recreation accounts for and mitigates
potential future impacts of decisions to the aquatic environment.

b) Assess regional climate (e.g., evapotranspiration, ecology [aquatic, terrestrial aspen]) in the
watershed for the historic period of record, and the potential impact on the occurrence of fire,

flood and drought. Relate findings to regional infrastructure planning, including develtpto
promote watershed resiliency.

c) LICA should publish the current understanding of climate change impacts on the watershed with
respect to literature and modelling.

9.8.4 Implementation Table for Knowledge and Understanding
Recommendation Res.po.ns_lble Actions Priority?
Jurisdiction
9.8.3.1 State of the Watershed Report
LICA should review the 2013 Beaver River State of the
Watershed Report. Develop a Terms of Reference for the
update of this report to include new information available
since 2013, including but not limited to human footprint
a) Update 2013 mapping, water level trends, water quality monitoring H
State of the programs, riparian intactness assessments, wetland
LICAWSGs ; Do L - o .
Watershed inventory; estimates of riparian loss, biodiversity (fisheries
Report updates). Condition indicators identified in this IWMP shoy
be considered in the report.
Establish partnerships to increase understanding of
watershed resources (research and monitoring), to leveral H
funding and disseminate findings.
9.8.3.2 Indigenous Knowledge
Collaborate to document First Nation and Métis knowledgg
a) Conduct LICA; First and experience to support watershed condition reporting
interviews and Nations Métis; | and decision-making. This may be completed during the n H
studies Consultant 3 years, and prior to the next update of the Beaver River
IWMP,
b) Map reflecting | LICA; First Meet with First Nations and the Métis to determine
indigenous place | Nations Métis; | indigenous place names in the watershed. H
names Consultant Create a watershed map that identifies Indigenous names
9.8.3.3 Climate Change and Climate Variability
Develop and adopt principles to integrate climate change
a) Consider climate variability assessment in decision-making. Efforts
climate change, may include research and planning, training and skills
climate variability | Municipalities | development, and infrastructure design and construction H
and adaptation in from a climate perspective.
land use planning Continue to explore climate risks to municipal assets and
operations, and to participate ongoing discussions and
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Responsible
Jurisdiction

Recommendation Actions Priority?

programs (e.g., Building Green). Develop a climate
adaptation plan when feasible.
Continue to provide resources as science and understand

AUMA; FCM about climate change adaptation advances H
Implications of climate change relate to a longer ice-free
season, the fishery, more mixing in lakes, storage, wildfire|
agriculture, among others. Collaborate to assess regional
b) Assess regiong LICA climate (historic and forecast). Evaluate climate scenarios M-H

climate it relates to water quantity, water quality, riparian areas,
biodiversity and land use.

Consider connecting with the University of Saskatchewan
Sauchyn) for historical back-casting,

Disseminate climate change and climate variability finding
LICA to stakeholders to consider in stewardship planning (watel M
conservation, landscaping, development design, other).
8H=High Priority (implement in 1-3 years); M=Medium Priority (implement@rydars); L=Low Priority (implement
in 7-10 years)

¢) Publish
research findings

10.0 PRIORITIES

Implementation tables were developed to support the implementation of recommendatmesented
in the IWMP. The tables summarize implementation actions, identify roles and resptasikaind
suggest a preliminary timeline for each of the main values addressed in thePlanJWMPC
identified five priority recommendationg &ble 20 using the following priority criteria:
1. Recommendation provides watershed-wide benefits and/or may benefit all
2. Recommendation addresses current knowledge gaps (urgent need to fill gap vs. interesting
information that contributes to general scientific understanding)
3. Aligns with current work and priorities
4. Significant interest in the recommendations expressed

Table20. List of top five priorities for Beaver River IWMP implementation.

Priority = Recommendation Lead Role

Develop and implement a long-term surface water quality monitoring progrg LICA, supported

1. in collaboration with all stakeholders to leverage resources and achieve mu by Al
goals. y
Collaborate to implement BMPs and land use strategies to protect water qu
o . L LICA, supported
2. and riparian health, particularly where riparian intactness scores are below

target and threshold and water quality is a concern. by Al

Seek opportunities to support riparian restoration where assessmentsdtedl | LICA; supported
health condition does not achieve targets and/or thresholds. by All
Collaborate with stakeholders to prioritize and develop a fishery monitoring
program, including key habitat. Update fisheries management objectives pr
to tourism and recreation planning (proposed in the Cold Lake Subigion
Plan).

Prioritize the completion of floodplain maps for watercourses and higtew

5. marks for lakes to support implementation and enforcement of urban
development setbacks through policy and planning.

AEP

Municipalities
supported by AER
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11.0 DEFINITIONS

AbandonedA site that is permanently dismantled (plugged, cut and capped) and left in a safe and
secure condition. These are also often referred to as decommissioned sites.

Baseline ConditiomA standard or point of reference against which thing may be compared or assessed.

Bed and Shor@ublic lands which form the definable channel of a river, stream, or watercourse; or the
basin of a lake of other permanent and naturally occurring body of water that is bound by a bank as
defined in section 17 of thBurveys Aathich may or may not be fully covered by water. The shore is
the exposed bed when not fully covered by water (GOA 2022a).

Consultative Notations (CNT)&E pe S} (o P_ v ]JvS E 8§ ]Jv §Z o v ~ XPXU ujv]
0V JVA VE}EC % E} *¢¢ C % ES] po E P v CX dZ C }WS %o0 E 3«
%}8 V8] 0 %% 0] vSe 8§} §Z P v C[e }v EvXnotations @entifiecd asjae « }vepnos
CNC) to show an interest in the land.

Developmentincludes urban and recreation developments.
Ecological serviceshe direct and indirect benefit that ecosystems provide for humans.

Eutrophication Enrichment of aquatic ecosystems by plant nutrients (e.g., phosphorus and nitrogen);
characterized by increased growth of plants and algae. The process of eutrophication can be accelerated
by human activity (e.g., effluent disposal, land drainage), and can have negative impacts on aquatic
health.

GoalsBroad statements that reflect the main concerns for natural resource management in the basin;
goals emphasize what the IWMP will accomplish (the outcomes of the Plan).

Inactive A well or associated facility where activities have stopped due to technical or econontingeas
Not all sites in this category are orphaned. Many may be reopened and produce again atatater

Indicators Specific physical, chemical, biological, sociological and economic attributes of thishedte
and the environment that reflect conditions and dynamics of the broader ecosystem. Indicaior
represent human activities on the landscape and the environmental response to those activities.

Indigenous Knowledgéeld by First Nations, Inuit and Métis peoples that is transmitted from

generation to generation. Indigenous Knowledge emerges from complete knowledge systems and is
expressed in many formats (e.g., oral, ceremony, artistic creations, and artifacts). Indigenous Knowledge

is not all in the past; there is continued growth, innovation and change in practices. Indigenous

Knowledge includes history, law, spirituality, agriculture, environment, science, medicine, animal

behaviour and migration patterns, art, music, dance, craft, construction, among others. Indigenous
(Traditional) Knowledge is held collectively by all members of a communityughhsbome members

UCZA % ES] po E & *%}ve] ]0]3C (}E ]38 SE veulearqdvX dZ § Euse ~§
Alv JP vipe IVIAo P _ @& <+}u 8Ju e pe Jv38 E Z vP 0C ~hwASE-]SC }(
of Canada 2020b).
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Industry Generally, refers to oil and gas, forestry, agriculture, sand and gravel extraction, and tourism
and recreation, among others.

Intactnessln reference to the condition of natural habitat, intactness refers to the extent to which
habitat has been altered or impaired by human activity, with areas where there is no human
development being classified as high intactness (Fiera Biological 2021b).

Integrated Watershed Management Plan (IWMR)guidance document and planning tool for resource
managers, including governments, planners, Indigenous communities, other stakeholders and
landowners. An IWMP identifies goals for improving and/or maintaining watershed health, and make
recommendations on how to reach those goals. An implementation strategy accompanies the IWMP
that will indicate implementation roles and responsibilities, priorities and timelifiéarough
implementation, the plan strives to achieve common goals.

Land Use&All uses of land, such as agriculture, forestry, conservation, recreation, tourism, oil and gas,
mining, utility corridors, transportation, cities and towns, industrial development, etc. (@22

Littoral ZoneThe nearshore interface between the terrestrial ecosystem and the deeper zone of a lake.

Low Impact DevelopmenA land planning and engineering design approach to managing stormwater
runoff. The approach includes land use planning and conservation, as well as engineeréapfitydro
controls to replicate the pre-development hydrologic regime of watersheds by infiltrating, filtering
storing, evaporating, and detaining runoff close to its source.

Natural ConditionBackground conditions due only to non-anthropogenic sources.
ObjectivesMeasurable and may be used to indicate milestones throughout the planning process.

OrphanA well or facility confirmed not to have anyone responsible or able to deal with its clostire an
reclamation.

Protective Notations (PNTIReservations are placed by public agencies in consultation with the public
land manager. They identify land and resources that are managed to achieve particular land use or
conservation objectives. Protective notations identify the agency that has placed the reservation, show
allowable land uses and may give management guidelines for integrating different uses andhe |
Restrictions on land use are based on the characteristics of the land itself. These indludsgstation

and surface materials and drainage. Local and regional factors such as fish and wildlife requirements or
timber regeneration and access, also receive consideration. A protective notation may be triggered by
an application for a new or different land use, a municipal or provincial plan (e.g., Integratedd®esou
Plan) or other government programs. Protective notations specify different levels of allowabledand
limited development, grazing only, or no agricultural use at all. The public may request\a of the
notation if they wish to have specific parcels considered for a land use that has been identified as
incompatible.

ReclamationThe process of replacing soil and re-establishing vegetation on a wellsite so it can support
activities similar to those it could have supported before it was disturbed.

RemediationThe process of cleaning up a contaminated well site to meet specific soil and groundwater
standards.
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Riparianlands are transitional areas between upland and aquatic ecosystems that have soil and
vegetation characteristics that reflect the influence of water. They have variable width and extent both
above and below ground.

SetbackA minimum distance that must be maintained between a land use or development activity and
a waterbody/watercourse.

Strahler Order A method of classifying and assigning a numeric order to streams in a network based on
the number of tributaries. First order streams are dominated by overland flow and have no upstream
concentrated flow; whereas higher order streams have a greater number of upstream tributaries.
Stream order increases when streams of the same order intersect (Fiera Biological 2021b).

Surface Water Allocation Directivin the absence of a Ministerial Order, water management plan,
water conservation objective, or an environmental management framework, the Surface Water
Allocation Directive (SWAD) (GOA 2021) is applied and provides water allocation andlaseegfor all
new water licences across all sectors, including Temporary Diversion Licenses (TDL#)eWdezr
Act. The SWAD incorporates the fundamental ecological principle of maintaining natural hydrolog
variability.

Targetsand ThresholddJsed to determine how valued components in the watershed rate or compare
to acceptable or desired ratings. Numerical or written statements that provide a measurable indicatio
of success in achieving plan objectives.

Thermal mobilizationRefers to the mobilization of trace metals when heat or steam is used to assist in
the recovery of heavy oll.

Tradition Land UsdTraditional land use (TLU) refers to any land use by an Indigenous person that is
rooted in their cultural identity and ancestral connection to certain areas. This includes the Treaty right
to hunt, fish, and trap for food, but may also include plant harvesting and/or spiritual ceremonies.

V O}P}ue § Eue }E %ZE « « u C ]Jv o vC }u Jv S]}v }( B/&E Jo v¥ue[U Z
Zue E+[U Zo v pe o[ YE ZZ EA +3]vP[X d>h J* }(8 v «Z}Av * u % & }E
gualitative and quantitative forms.

Fisheries Management Objectivé&Sonvey current fishery status, the desired future condition of the
fishery (objectives and indicators), the management approach for achieving objectives (fisheries
regulations, habitat protection recommendations) and challenges or limitation to ackiewjectives.

Consultation with stakeholders for setting FMOs typically occurs at the area or local leveR(EIRD

Water Conservation Objective (WCOhe amount and quality of water established by the Director
under the Water Act, based on information available to the Director, to be necessary fy the
protection of a natural water body or its aquatic environment, or for the (ii) protecticiowfism,
recreational, transportation or waste assimilation uses of water, or (iii) management of fish antewildli
and may include water necessary for the rate of flow of water or water level requirements (adapted
from the Water Act).

Watershed:An area that, on the basis of topography, contributes all water to a common outlet or
drainage point. Watersheds can be defined and delineated at multiple scales, from very large to very
small local watersheds (e.g., square metres, such as a small prairie wetland) (Fiera Biological 2021b).
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13.0 APPENDIX

APPENDIX AKEY STAKEHOLDERSIRST NATIONS, AND METIS

Academic
Lakeland College
Portage College

Business and Industry
ATCO
Green Alberta Energy

CFB Cold Lake

Economic Development
Cold Lake Chamber
Bonnyville Chamber

St. Paul Chamber

Lac La Biche Chamber
Travel Lakeland

Federal government
Agriculture Canada
Fisheries and Oceans Canada

First Nations

Beaver Lake Cree Nation

Cold Lake First Nations

First Nations Technical Services Advisory Committee
Frog Lake First Nation

Kehewin Cree Nation

Saddle Lake Cree Nation

Whitefish (Goodfish) Lake First Nation #128

Industry
Bonnyville Chamber
Cold Lake Chamber
Forestry
Kalinko Enterprises
Lac La Biche Chamber
North East Bulk Transportation
Oil and gas
x Cenovus
Husky
Imperial
Nexen
OSUM Oils Sands Corp
CNRL
Devon Energy
St. Paul Chamber

X X X X X X

Local Government (elected officials and staff)
Athabasca County

City of Cold Lake

Lac la Biche County

MD of Bonnyville

Smoky Lake County
St. Paul County
Thorhild County
Town of Bonnyville
Village of Glendon

Local Organizations

Beaver River Naturalists Society

Bonnyville Fish and Game Association

Crane Lake Advisory and Stewardship Society
Lac La Biche Birding Society

Lakeland Agricultural Research Association
Moose Lake Watershed Society

Muriel Lake Basin Management Society
Riverland Recreational Trail Society

Skeleton Lake Stewardship Association

Local Youth

Métis Settlements

Buffalo Lake Métis Settlement
Elizabeth Métis Settlement
Fishing Lake Métis Settlement
Kikino Métis Settlement

Métis Nation of Alberta Regions 1
Métis Nation of Alberta Regions 2

Provincial Government/Regulators
Alberta Energy Regulator (AER)
Alberta Environment and Parks (AEP)
Alberta Agriculture and Forestry (AAF)
Alberta Health (AH)

Provincial/Regional Associations
Agri-Environmental Partnership

Alberta Beef Producers Association

Alberta Biodiversity Monitoring Institute (ABMI)
Alberta Conservation Association

Alberta Environmental Monitoring, Evaluation and
Reporting Agency (AEMERA)

Alberta Forest Products Inc (ALPAC)

Alberta Lake Management Society

Alberta Native Plant Council

Alberta Trappers Association

Alberta Wilderness Association

Canadian Association of Petroleum Producers
Cows and Fish (Alberta Riparian Habitat Management
Society)

Ducks Unlimited Canada

Land Stewardship Centre
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APPENDIX B. SUMMARY OF PREVIOUS PLANNING INITIATIVES, MANAGEMENT
FRAMEWORKS, AND RELEVANT LEGISLATION, REGULATIONS AND
GUIDELINES

B.1. Previous Provincial Planning Initiatives
The following provides a brief overview of provincial planning invtiatisince 1985.

Cold Lake-Beaver River Water Management Plan (1985)
The Cold Lake-Beaver River Water Management Plan (CLBR WMP) was prepared in partiteshiprtsi
Environment, LICA, and the Cold Lake-Beaver River Basin Advisory CommatteeBRhWMP was authorized by
Alberta Environment under thé&/ater Actin 1985 to manage water resources in the Cold Lake and Lower Beaver
River Basin (Alberta Environment 1985). The intent of the plan was to provideatdegater quantity and quality
to meet the long-term user requirements of the basin. The CLBR WMP made sgecifiawendations
concerning:

X Major oil sands water supply
Municipal, agricultural, industrial, and minor oil sands water supply
Surface and groundwater quantity
Surface and groundwater quality
Identified lakes to be managed for the purposes of conservation, fisheriesfeviddliecreation.

X X X X

The CLBR WMP (1985) projected a long-term increase in use of freshwater for indigttrigl based on
anticipated industrial and population growth in the region. However, thiggeted demand was not realized. After
the plan was complete, significant improvements were made by industry to theeefficiof water use through
water recycling and technology that enabled the use of brackish groundwatgrdarations. Although freshwater
use diminished there was a greater need to assess and develop a betterstanding of groundwater quality,
availability and use.

Cold Lake Sub-Regional Integrated Resource Plan (1996)

The Cold Lake Sub-Regional Integrated Resource Plan (IRP) was initiated in 1986 by aarimerttapplanning
Team coordinated by W [Btrategic and Regional Support Division. The plan was prepared in response to th
development of heavy oil and oil sands resources in the area. ThevB$aapproved by Cabinet in 1996 (AEP
1996a). The planning area covered the eastern part of the Beaver River watershed, mxthel5and River, First
Nation lands, Métis Settlements, and any other federal or private larfdspilirpose of the IRP was to promote
the coordinated management of public land and resources within the Cold laeipg area to achieve maximum
economic, environmental and social benefits for Albertans. The resource maeagstrategy was based on a 20-
year time period. The plan focused on energy, agriculture, forestry and recreation.

Cold Lake-Beaver River Water Management Plan (2006)

In 2006, the Cold Lake-Beaver River Water Management Plan (CLBR WMP) (Alberta Environment 1985) was
updated by Alberta Environment, LICA and the Basin Advisory Committee. The 2006z&d Water

Management Plan intended to provide direction in managing water resources in the combittedaRe-Lower
Beaver River basin specifically, to provide adequate water quantity and quality to meet longyteser
requirements (Alberta Environment 2006a). The revised plan was prompted by incradssttial and population
growth and extended periods of below-normal precipitation that occurred after the aigilan was completed.
dZ Ju]v PE}AEZ v ECA 8Z E Z € pos8 I EE H: o}AA SvEo0d A (03Av
rivers and streams.

Four State of the Basin reports were developed for the Cold Lake-Beaver Rivir suegport planning:
X Surface water quality (Alberta Environment 2006b)
X Surface water quantity and aquatic resources (Alberta Environment 2006c¢)
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x Groundwater quantity and brackish water (Alberta Environment 2006d)
X Groundwater quality (Alberta Environment 2006e).

Key issues and objectives for the WMP were based on the findings presentedState of the Basin reports.
Recommendations addressed:

1) Water Supply and Demand

2) Surface and Groundwater Quality

3) Strategies for Protection of Aquatic Resources
These recommendations reflected additional stewardship needs in the dasyond infrastructure and
engineered solutions (e.g., dams and diversions). Although regulatory (underéoe miandate of Alberta
Environment) and non-regulatory (Best Management Practices) tools were providegiEement the
recommendations, no implementation plan was developed to direct activity.

The updated 2006 WMP retains the same planning area as the original 1985 PlanBHigaral continues to
focus on lakes, downstream rivers, and aquifers that are most likely to be affegtexisting water withdrawals
and future withdrawal applications (AEP 2016). The extent to which the recommengétidine CLBR WMP
(2006) were implemented is unclear.
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FigureB.1. Cold Lake-Beaver River Water Management Plan planniﬁa area (2006) (AEP 2@16). No
boundary corrections were made in 2022.

Lower Athabasca Regional Plan (2012)

In August 2012, the Government of Alberta (GOA) approved the Lower Athabasca RegioflaARRN(GOA 2012)
which encompasses the Lower Beaver River watershed in its planning arepp®da e LARP, the GOA is
developing a series of Management Frameworks to identify management targets for aiy cqaiatface water
quality, groundwater, biodiversity and landscape management. To date, the GratediManagement
Framework, Surface Water Quality Management Framework, and Surface Water Quantity Management
Framework (2015) have been completed. The Biodiversity Management Framework ig fordig2014), and the
Landscape Management Plan is underway. A summary of the frameworks is found ii&g2an

Cold Lake Subregional Plan (2022)

The Cold Lake Subregional Plan (RO2) is intended to support a working landscape, which considers the
economy, while also supporting caribou and other species, Indigenaditidraal land use, and recreational
activities. The Plan focuses on retaining and reclaiming caribou habitatibging the human footprint in critical
habitat areas.
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B.2. Current Provincial Management Frameworks and Plans

Groundwater Management Framework (2013)
The GOA completed the Groundwater Management Framework in 2013 to support the Loweagghdtegional
Plan (ESRD 2013). The Framework outlined two objectives for groundwater quality and quantity
X Regional Groundwater Quality Objective: Groundwater quality is protected from contaomriat
maintaining conditions within the range of natural variability and not exgegedstablished limits.
X Regional Groundwater Quantity Objective: Groundwater resources continue toguppnan and
ecosystem needs and the integrity of the regional flow system is maintained.

The Groundwater Framework requires the creation of site-specific groundwateageament strategies and
groundwater management plans (ESRD 2013). These actions are guided by:
x The Groundwater Monitoring Directive (2026)which assists operators of industrial facilities across
Alberta in developing and implementing site-specific Groundwater ManageRians.
X The Guidance Document for Groundwater Management Plans for In Situ Operagoakngy>,
which assists operators of in situ oil sands facilities in developing andrmapting Groundwater
Management Plans specifically, for the management of thermally mobilized elements.

Surface Water Quality Management Framework

The Surface Water Quality Management Framework for the Lower Athabasca applied.tmater section of the
Athabasca River, from just downstream of the Grand Rapids (approximately 135 km upstreanvfNortay)
to the Athabasca River Delta. Water Quality Limits (WQLSs) only apply to AEPs mortitiongos the Athabasca
River at Old Fort. Although the framework does not apply to the Beaver River hvadetbe goals and principles
in the Framework are relevant for future planning.

The goals of the Surface Water Quality Management Framework are to:

1) Identify ambient surface water quality triggers (WQTs) and ambient surface watetydimits (WQLS)
to protect surface water quality, clarify Government of Alberta expectations, addresslativeleffects,
and support pollution prevention and proactive management strategies.

2) Enhance transparency and assurance through regular monitoring, evaluatioreporting on ambient
surface water quality conditions within the Lower Athabasca River from thed@apids downstream
to the Athabasca River Delta.

While no specific water quality objectives were developed in the poiiRrameworkfor the Beaver River
watershed, Environment Canada, on behalf of the Prairie Provinces Water Boaiithmnarater quality in the
Lower Beaver River upstream of the interprovincial boundary and in the CeldaRithe outlet of Cold Lake.
Water quality objectives are established for the Beaver River and the Board regutemtisren whether the
objectives have been meAppendix F.). Water quality objectives have not been determined for the Cold River,
the Upper Beaver River, or other major tributaries in the basin (BRWA 2013).

Biodiversity Management Framework (2016)

In November 2014, the GOA completed the draft Biodiversity Management Framewahle foower Athabasca
watershed. This draft went for public consultation with comments resgtivo January 16, 2016. The framework
applies to public land in the Green Area and provincial parks in the LowerastteaRegion. While the objectives
set in this framework apply to the entire Lower Athabasca Region (including privat,lang actions by

24The Groundwater Monitoring Directive and the Guidance Document for GroundWiteagement Plans fdn
SituOperations are not completed as per the Groundwater Management Framework for CLBRedgtinedias
not been implemented yet; stakeholder consultation for the directive has tsafeduled for early Fall 2016.

25 Forin situoperations, two directives were developed: 1) The assessment ohtily mobilized constituents
and, 2) The assessment and management of non-saline groundwater inatirgatt with bitumen. A decision to
post these directives to the GOA website is pending (M. Klebek, pers. comm.).
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landowners towards meeting objectives is voluntary and subject to diitijeof tools that support their
stewardship efforts.

The Biodiversity Management Framework maintains the following objectives:
X Biodiversity and healthy, functioning ecosystems continue to provide a rargenefits to Albertans and
}uupv]s] ¢« Jv §Z & P]}vU Jv op JvP &]E=*S E S]}vIV-S§MVSS v 00 ICcERS A
rights to hunt, fish, and trap for food.
X Species at risk are recovered and no new species at risk are designated.
X Long-term regional ecosystem health and resiliency are sustained with eoaisich of natural
disturbance patterns and processes.

Air Quality Management Framework
The Air Quality Management Framework includes setting ambient air quality triggdremits for nitrogen
dioxide (NQ@) and sulphur dioxide (SPwith guidance for long-term decision making and management.

Landscape Management Plan
The Landscape Management Plan (LMP) will address issues related to the extent dioth ddifand disturbance
(e.g., access management, recreation, industry access to resources, and Abotigiaatsrand priorities) for
public land in the Green Area (GOA 2015). The LMP is divided into smallerceédanagement Areas (RMAS) to
address local priority issues separately. The following RMAs are relevdngt Beaver River watershed:

X Moose Lake RMA an important area for traditional land use

x Richardson Backcountry RMAan important area for traditional land use and motorized recreation

X South Athabasca Oil Sands RM& primary area for projected in-situ oil sands development

The Landscape Management Framework proposes to:

x Consider biodiversity indicators and caribou habitat requirements

X Set key areas for progressive and timely reclamation or restoration of legacy footprint

x Implement avoidance and minimization strategies through Integrated Land Management (ILM) gractice
to ensure areas that are currently intact remain relatively intact

X Set management direction for motorized and non-motorized access in the RMAs, or athsraar
required

X Manage the cumulative effects of in-situ development and other footprirthe South Athabasca Oil
Sands area

x Establish setbacks and buffers to protect river corridors, lakes and wetlands.

X Incorporate applicable Integrated Resource Plan (IRP) provisions

x Develop a system for monitoring and reporting linear footprint and land distur®an

Northern Pike Recreational Fisheries Management Framework (GQISQ)

Walleye Recreation Fisheries Framework (GOA 2018c)
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B.3.

Other Relevant Legislation, Policies, Plans, Guidelines, and Procedures

This compilation of relevant legislation, policies, strategies and guidelines was modified frorptaescprovided in the Lower Athabasca
Regional Plan management frameworks (ESRD 2012, ESRD 2013 and ESRD 2014) and other documents and ia geerdadeference.
Consult the original documents when applying the legislation, policies and guidelines debaiitned

B-3.1 Federal

Legislation, Policy,

Strategies and Guidelines

Description

Canadian Environmental
Protection Act

The primary purpose of CEPA is to contribute to sustainable develuptimrough pollution prevention, and the protectio
of the environment and human health. CEPA sets environmental olgsctiuidelines and codes of practice that are use(
provincial jurisdiction to develop provincial objectives and stangda@f significance is ti@anadian Water Quality Guidelin
that provide parameters to manage water resources to meet specific uses.ca&ePa used to inform the process of setti
outcomes, limits and thresholds in watershed management plans.

Canadian Environmental
Assessment Act (2012)

Establishes federal requirements for the environmental assessment areweviprojects that have the potential to cause
significant adverse environmental effects in areas of federal jurisdiction. Regsatet out a list of physical activities tha
will or may require an environmental assessment pursuant to CEAA. Tisaviof the Environment may designate a
physical activity that is not included in the Regulations if he is of fir@an that it warrants an environmental assessren
under the Act.

Fisheries Act
(Department of Fisheries an
Oceans Canada (DFQ))

Contains two key provisions on conservation and protection of fish habitat #gensustaining freshwater fish species.
DFO administers section 35, the key habitat protection provision, prohibiting any warldertaking that would cause the
harmful alteration, disruption or destruction of fish habitat. Environmend Climate Change Canada administers sectio
36, the key pollution prevention provision, prohibiting the deposit detkrious substances into waters frequented by fis
unless authorized by regulations under thisheries Aobr other federal legislation. A deleterious substance can be any
substance that, if added to any water, would degrade or alter its quality suchttbatld be harmful to fish, fish habitat or|
the use of fish by people. Regulations include the Pulp and PaperriEfRegulation.

Migratory Birds Convention
Act

Implemented to protect and conserve migratory birds, as populations and ingividrds, and their nests.

Species at Risk Act (SARA)

The purposes of SARA are to prevent wildlife species in Canada from disagpto provide for the recovery of wildlife
species that are extirpated (no longer exist in the wild in Canada), endangeredeatetied as a result of human activity,
and to manage species of special concern to prevent them from becoming endangeredatetied. When a species is
listed as endangered, threatened or extirpated un&XRAt becomes illegal to kill, harm, harass, capture or take an
individual. A recovery strategy and one or more action plans based on the rectragegyg must be prepared.

Accord for the Protection of

Species at Risk

The Accord outlines commitments to designate species at risk, protect their habitdtdevelop recovery plans.
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Description

Strategies and Guidelines

National Framework for
Species at Risk Conservatio

Supports the implementation of the 1996 Accord for the Protection of Species at Riskvijimpya set of common
principles, objectives and overarching approaches for species at risk conserbati@dl participants can share and work
toward in a collaborative way.

Canadhn Biodivergy
Strategy

Alberta is a signatory to the Canadian Biodiversity Strategy (1995), a commitmentthed&92 United Nations
Convention on Biological Diversity that Canada signed. Alberta, and other Canadidiotjans, agreed to use the Strateg
and the Biodiversity Outcomes Framework for Canada (2006) as guides for actions tvednsdiversity and to use
biological resources in a sustainable manner.

Canadian Environmental
Quality Guidelines (Canadia]
Council of Ministers of the
Environment (CCME))

CCME is the primary minister-led intergovernmental forum forectille action on environmental issues of national a
international concern. CCME is comprised of the environment ministers franfdteral, provincial and territorig
governments. It provides science-based goals for the quality ogand terrestrial ecosystems, especially water and
quality guidelines.

Guidelines for Canadian
Drinking Water (Health
Canada)

The Guidelines for Canadian Drinking Water Quality are established by the FederatiBirdwrritorial Committee on
Drinking Water (CDW) and published by Health Canada.

Guidelines for Canadian
Recreational Water Quality
(Health Canada)

The main purpose is the protection of public health and safety and is aimedniyirat responsible authorities and
decision-makers. It provides guidance on factors that can interfere with the saffeggcreational waters from a human
health perspective. It recommends the adoption of a preventive riskagament strategy that focuses on the identificati
and control of water quality hazards prior to the point of contact with the recoseti water user. It also recommends the
use of a multi-barrier approach as the most effective means for protecting users from eggosuater quality hazards in
recreational waters.

Programs

Habitat Stewardship
Program for Species at Risk

The goal of the HSP program is to contribute to the recovery of endangered, theelatemd other specieatrisk, and to
prevent other species from becoming a conservation concern, by engaging Canadians watksabf life in conservation
actions to benefit wildlife.

B.3.2 Provincial

Legislation, Policy,

Description

Strategies and Guidelines

Agricultural Operations
Practices Act (AOPA)

Provides the framework for resolving conflicts between agricultural producers drahliural non-agricultural producers.

Alberta Land Stewardship A

(ALSA)

The legal basis for regional land-use planning in Alberta; it authorizes theged\Cabinet to establish planning regions
and adopt a statutory plan for each region.
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Description

Environmental Protection
and Enhancement Act (EPE

Supports and promotes the protection, enhancement and wise use ofetheronment and provides a framework f
evaluating and controlling the environmental impacts of developmirimcludes a broad regulatory framework consisting
detailed regulations and codes of practice. EPEA regulates activitiesahld adversely affect the environment, provid
requirements for land conservation and reclamation of industrialvites and contaminated sites, and sets out the crite
and methods when an Environmental Impact Assessment is required.

Some aspects of EPEA apply directly to water management and these include tlatiaraf the drilling of water wells an
groundwater protection, the treatment and supply of water for human constiomp and the regulation and management
wastewater and storm water. The ACE% E «+0C ] § § < 8 ghal Knowifgly Eledse or permit the release @
substance into the environment in an amount, concentration or level or ateof release that is in excess of that expreg
%0 E ¢ (E] C V %% E}A oU } (% E S] }E $Z & Pupo S]}ve_

Water Act

To support and promote the conservation and management of water, induitie wise allocation and use of water. T
legislation is the primary regulatory mechanism for the managemewatér resources in the province. The Act sets out rd
for the water management planning, environmental assessments, rightvéotdind use, priority rights and security of ug
transfer of water allocations, approvals for working in and arowater, water management works and undertakings, disp
resolution, enforcement. The Act is supported by regulations and codes of practice

Fisheries (Alberta) Aand
General Fisheries (Alberta)
Regulation

TheAlberta Fishery Regulatio$998) was made pursuant to the Feddriheries Adby the federal government and

regulates sport and commercial fisheries in Alberta. Fisheries Alberta Adoes not regulate catch limits, restrictions, o
fisheries in Alberta, rather this act regulates licensing and regulatiostobfiyers and processors, aquaculture operatior
and the appointment of fisheries officers for the administration of the Fedeistieries Act.

Forests Acand Timber
Management Regulation

Provides the legal framework for the management of forests on public laohliding rules for tenure, policies and
regulations for acceptable logging methods, standards for wood utilization,fenthanagement of non-timber values.
The Timber Management Regulation and Timber Harvest Planning & Operatingdl&ules set forth standards and
guidelines for timber harvest planning and specifically stipulate setbacks for tinabezst adjacent to any water body. S¢
Table 2.3 for more detailed information about timber harvest riparian setback tipgrground rules. (FieraRiparian
Lands)

Forest and Prairie Protectior]
Act

Establishes regulations in regard to fire control, prevention and educatidreifotested and prairie land in Alberta.

Municipal Government Act

Provides municipalities with the authority to regulate water on municipal $antanage private land to control non-point
source pollution, and regulates land use practices for the protection of &meavironment. Includes the Subdivision &

Development Regulation, Land Use Bylaw; Intermunicipal Development Plaitciél Development Plan, Area Structure
Plan, Area Redevelopment Plan

Provincial Parks Act

Provides the regulatory tools and mechanisms to establish and maintain patkeereational areas. It specifies the
conditions for the establishment of parks, the rules for the acquisitionrafdaland dispositions and prohibition of activiti
for the protection of natural and cultural resources.
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Description

Public Health Act

Prevention and suppression of disease. Groundwater and surface vaeg¢esources of drinking water and provide f{
recreational water uses. Maintaining these waters in an uncontamihstate, free from chemical or bacterial pollution, hel
ensure the prevention or suppression of disease. Private drinketgrwvells and sanitary systems need to be privat
managed to ensure health standards and regulations are being achieved.

Public Lands Act and Public
Lands Administration
Regulation

This Act provides for the disposition of all provincial public landsanwhite zone of Alberta under the administration of t
Minister. This Act and its regulations empower the Minister and kisffficers to regulate public lands, to determine th
appropriate use, considering all aspects of their physical, econondieavironmental constraints. In Alberta, the Provin
owns most of the beds and shores of all naturally occurring |akess and streamsApprovals may be required for activitig
that may impact the bed and shore of a waterlyod

Provincial Wilderness Areas
Ecological Reserves, Naturg
Areas and Heritage
Rangelands Act

Provides the regulatory tools and mechanisms to establish and maintain ecol@gieales, natural areas and heritage
rangelands. It specifies the conditions for their designation and estabdistjrand the rules for land dispositions and
prohibition of activities for the protection of natural and cultural resources.

Wildlife Actand Wildlife
Regulation

When a wildlife species has been designated as endangered or threatenedthedVildlife Actit becomes illegal to
harvest, traffic, and disturb the nest or den of that species. For endadgend threatened species, a recovery plan will b
produced, often involving advice from a recovery team.

Policy

Alberta Wetland Policy

The Alberta Wetland Policy provides the strategic direction and toolsnefjto: allow for continued growth and econoeni
development in the province; make informed management decisionseataing-term interest of Albertans; and minimize
the loss and degradation of wetlands. The gbal §} }ve EA U E *3}E U % E}$ § v uv P o]
benefits they provide to the environment, society and economy.

Industrial Release Limits
Policy

Outlines the approach followed by AEP staff to develop industrial releags for approvals under thEnvironmental
Protection and Enhancement Act

Woodland Caribou Policy fo
Alberta

A provincial policy that guides implementation plans for caribou ranges to maiatad restore habitat and carefully
manage wildlife that may impact Woodland Caribou populations.

o E35 [+ ]} ]A E-

Sets the provincial direction for biodiversity v P u v3 (E u A}EIe Jv 0o E3 X /5§ «§ 5+ 0o E
conservation of biodiversity and the sustainable use of biological resetiocghe continuing benefit of society. The pglic
will provide high-level guidance for other activities affecting biodivergty., species management, forest management
and energy sector planning and development)

Water Conservation and
Allocation Policy for Oilfield

Injection (2006)

The goal of the policy and guideline is to reduce or eliminate allmtati non-saline (fresh) water for oilfield injection,
while respecting the rights of current licence holders.
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Description

Strategies and Guidelines
Strategies

Water for Life: Renewal
(2008)

Review and reaffirm the GOAs commitment to managing water quality aadtiqy wisely to benefit current and futurg
generations. It reaffirms the three goals\0ater for Life safe, secure drinking water supply; healthy aquatic ecosystems
reliable quality water supplies for a sustainable economy.réhewal also calls for integration of watershed planning w
regional planning under the Land Use Framework and sets clear diréatimnproved watershed management. This includ
increased focus on regional drinking water and wastewater solutions; aatedeaction on achieving aquatic ecosyste
goals; development and implementation of a vialgevernance system to support sustainable water management;
improved monitoring, evaluation and reporting.

Strategy for the Protection o
the Aquatic Environment

A requirement of théNVater Actand major component of the Framework for Water Management Planning. The strateg
§ Joe 3Z 'K [+ }uu]8u v3 8} u Jvs JV]VPU E +3}E]VPSLE MZ 3 JVPAFE}vv VIF

considers:

X The amount of water available or water quantity;

X The chemical, microbiological and physical characteristics of the water or watktygqu

X The physical and biological structure of the water body and the land sutling it or habitat; and

X The plants and animals living in or associated with water bodies, wetlandspamn areas or aquatic species.
The strategy represents an integrated approach to water management in Alberta and apikadtivities and decision-
making that could affect the aquatic environment.

Albetta [ Strategyfor the
Managemat of Sgdes at
Risk (2009-2014)

The strategy provides direction for Alberta government staff involved in spetidsk management. It is useful to Albert:
residents particularly those involved with recovery teams, advisory comesitaad project partnerships, by helping them
understand species at risk program processes, priorities and activitiegolthef the strategy is to ensure that populatior
of all wild species are protected from severe decline and that viablelptpas are maintained, and where possible,
restored.

Fish Conservation and
Management Strategy for
Alberta (2014)

A Ze Jus AZ [+ Ale]}v v uJee]}Vv ¢85 5 u v3eU Pu] VP %(A|v (%E ¢ ZVEPIToe v
*SE S PC +« E] + Az & ~Z Aloo }3tuv P o0 ES3 [ (]Z Gl ® +puGEe* X
commits ESRD to maintaining biodiversity with respect to fish populations, inclieees diversity, genetic diversity,dan
ecosystem diversity.

0 ES§ [* &}E +§ A

Sets direction forthelongg (Eu epeS Jv 0o uv P uvsS }( o ES [ (}& ¢S SZE}uPZ v
incorporating wildfire management and forest health considerations along with thierqmeance measures set out in the
Alberta Forest Management Planning Standard.

Guidance Documents

Stepping Back from the
Water (2012)

Assists municipalities, watershed groupsA 0}% &+ v o0 v }Av E-+ ]v region@elefmine dgpopriate
water body setbacks for development around our lakes, rivers and mdgla

Integrated Standards and
Guidelinest Enhanced

Approval Process (2013)

In collaboration with industry, ESRD consolidated more than 200 guidelines to allow for cdreyigtiéeation of standards
across the province, and clarity of regulator expectation on industry. The EAB mithystry to self-attest to achieving
stated long-term environmental outcomes and objectives, and the provincelitigyao provide timely review/approval of
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Description

Strategies and Guidelines

proposed developments. Enhancements to theblic Lands Agirovide government with tools to take appropriate action
industry does not comply with the process.

Water Quality Based Effluen

Limits Procedures Manual

This manuatlescribes procedure®r settingwater qualitybased effluent limitgor industrial and municipal discharges in
Alberta

Alberta Soil and
Groundwater Remediation
Guidelines (2014)

The intent is to maintain soil and groundwater to the highest quality, apglgodes of practice, guidelines, policies, and
programs to protect them. Assessment and monitoring tools for restoring the qualityl@rebgroundwater are also
developed.

Environmental Quality
Guidelines for Surface
Waters in Alberta (2018)

Water quality guidelines are science-based numeric concentrations or narrtdieenents that are recommended to
protect various water uses (aquatic life, agriculture (livestock watering and irnigatiecreation and aesthetics.

Frameworks

Framework for Water
Management Planning

This tool outlines the process for water management planning and thgoaoents required for water management plans
in the province. It is intended to provide general guidance for the planning ppodéss framework was developed for
water management planning under the Water Act rather than the watershed managenfemtipg outlined inWater for
Life

Alberta Timber Harvest
Planning and Operating
Ground Rules

Provide direction to forest companies and government for planning, implemgmatitd monitoring timber harvesting
operations on timber disposition areas in Alberta.

0 ES [susev
Framework (LUF) (2008)

Sets out a new approachfar v P]JvP o ES [* o v Vv Vv SuE o & -eym@&onondi¢, endifornerigly
and social goals. The LUF established land-use regions and called for rplginsal

Plans

Plan for Parks

Provides a blueprint to guide decisions for managing parks. This long-tenmvpl help: ensure the sustainability of natur
landscapes; enhance recreational opportunities; help to improve tradity of life for Albertans; and ensure the province'
parks and recreation areas remain protected yet accessible to Alberta's growingapopul

Draft Provincial Woodland
Caribou Range Plan

The plan is intended to look at caribou range planning provincewide, wiimd to the environmental and economic
realities of individual ranges.

Programs

Aquatic Invasive Species
Program

Campaign to help protect provincial water bodies from aquatic invasive speciezébig ,and quagga mussels). The GO
has developed educational materials (e.g., Clean, Drain, Dry, Pull the Plug, &ndeDiiri oose). Print materials (e.g., qui
( 88U %}e8 E+*U v ¢]Pv P+ E AJo 0 X dZ % EJPE &E}pvsi]w |Zol&idisP vA] &
working with stakeholder groups to coordinate control efforts, and enhancingl&igin, regulations and risk assessment
tools.
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Legislation, Policy,
Strategies and Guidelines

Description

Provides policy recommendations, conducts environmental flow studiesireses aquatic and riparian habitat, reviews
water licence applications, works with other agencies and WPACS to set flow andsteatéards that support healthy fish
and wildlife populations.

Environmental Flows
Program

B.3.3 Municipal

Plans, Policies and
Strategies
Statutory Plans Provide general development policies for all or part of the municipalityislation provides for four statutory plans:

(MGA Sections 631-638) | Municipal Development Plans, Intermunicipal Development Plans, Areas Structnsealfd Area Redevelopment Plans.
Municipal Development Plan adopted by council that establishes policies for land use. Rddujrthe MGA where population greater th&B00.
Plans (MDPs) Recommended for municipalities where population is less B&0D.

Intermunicipal Adopted by two or more municipalities for shared interest in land management fignge area within urban/rural
Development Plans (IDPs)| municipalities or where municipalities share natural features, suchkas)a

Establish the general land use, transportation and servicing framefepdpecific areas undergoing substantial new
development.

Area Redevelopment Plan{ Outline proposals for addressing planning issues when rejuvenating existielpples areas.

Regulate the use and development of parcels of land. Developmesefiised as an excavation or stockpile, construction,
renovation or repairs to a building, a change in the use of land or inteinsibye use of land. All municipalities are required
adopt a land use bylaw. The land use bylaw divides the municipality strictli, prescribing permitted and/or discretionary
uses for each district. The bylaw establishes development standards within eaatt disttiprovides for a system for issgin
development permits.

To create one or more lots from a parcel of land a subdivision approval fremmtimicipal subdivision authority must be
obtained. Conditions may be attached to a subdivision approval, such as:

1. Provide land as environmental reserve (MGA Section 664).

2. Provide up to 30% of the land, less any land taken for environmental reseemgiosnmental reserve easement, for roac
and public utilities.

3. Provide up to 10% of the land for municipal and/or school reserves.

4. Enter agreement to construct or pay for the construction of roads, walkways, pubtiesitor off-street parking necessa
to serve the development.

5. Pay an off-site levy for the capital cost of water, sanitary sewer, or drainageescili

Description

Area Structure Plans (ASP)

Land Use Bylaws
(MGA Sections 639-640)

Subdivision Control
(MGA Sections 652-670)
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APPENDIX C. Sub-Watersheds

The Beaver River watershed is comprised of ten sub-watersheds that were previously defined in the
Beaver River statef-the-watershed report (BRWA 2018)jidure ).

Upper Beaver Sub-Watershe®Refers to the area upstream of the confluence of the Sand River, which
contributes substantial flow and affects downstream water quality in the Beaver River (BRWA 2013).
The Upper Beaver River has not typically been included in previous planning initiatives.

Amisk River Sub-Watershedocated south of the Upper Beaver, originates in a former glacier outwash
channel at Long Lake in the west. The Amisk River drains several large lakes and is considered a major
tributary of the Beaver River (BRWA 2013).

Moose Lake River Sub-Watershedlises in the extreme south and joins the Beaver River a few
kilometers upstream of the Sand River confluence. The watershed contains a number of long, shallo
lakes within glacial outwash channels that generally flow north into Thinlake River befong jploose
Lake (BRWA 2013).

Sand River Sub-Watershet@he Sand River drains much of the watershed north of the Beaver River,
including the Cold Lake Air Weapons Range. This river is considered a major tributaryeavie B
River. The upper part of the watershed lies in the central mixed wood natural sub-region, while the
lower part is in the dry mixedwood sub-region (BRWA 2013). A major tributary to the Sand Rieer i
Wolf River.

Lakeland Sub-Watershed:his area is comprised of the western tributaries that flow into the Sand River
and includes Touchwood Lake, Spencer Lake, Seibert Lake, and Pinehurst Lake.

Manatokan and Jackfish Creek Sub-Watershetisese sub-watersheds rise in the Moostoos Upland
near the southern boundary of the Cold Lake Air Weapons Range. Manatokan Creek and Jaekfish Cr
flow south to join the Beaver River.

Marie Creek Sub-Watershe@®imilar to Manatokan and Jackfish creeks, Marie Creek originates in the
Moostoos Upland in the Cold Lake Air Weapons Range and flows south to join the Beaver River at
Canadian Forces Base (CEBpId Lake. Marie Lake is a dominant feature in the watershed.

Muriel Creek Sub-Watersheduriel Creek flows north to join the Beaver River south of CFB-Cold Lake.
This sib-watershed is represented by Muriel Lake, and numerous smaller lakes, including Sinking lake,
Jessie Lake and Charlotte Lake.

Lower Beaver River Sub-Watershebhis area includes the Beaver River lowlands from the confluence
of the Sand River to the iat-provincial boundary, as well as Reita and Redspring creeks that flow from
the south into the Beaver River east of CFB-Cold Lake.

Cold Lake Sub-Watershe@old Lake, the deepest lake in the watershed, and Primrose Lake are
dominant features shared by Alberta and Saskatchewan. Medley River enters Cold Lake from the north
and Martineau River (rising in Saskatchewan) enters Cold Lake from the north-east.
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APPENDIX D. Preliminary Assessment of Lake Water Level Fluctuations at the
Watershed Scale

The Alberta River Basins online database, as well as other local studies, were consulted to provide a
preliminary assessment of lake water level trends and variability to support IWMP discussions. While a
complete evaluation of lake water levels is beyond the scope of this plan, the imtento identify

potential lakes where more detailed hydrological investigation may be warranted.

Historic recorded water levels were plotted from the Alberta River Basins database (online), and
descriptive water level statistics were computed (i.e., median, minimum, maximum and range). The
results were used for a comparison of water level trends and variability of lakes in the waterstidel (
D.1). Medoid Partitioning was used to cluster individual lake water level ranges into loderate and
high degree of relative variability categories (relative to other lakes in the watershed for the period of
record), where:

X Low variability: <1.7 m

X Moderate variability; >1.7 m and <3.2 m

X High variability: >3.2 m

Generally,
x Declining lake level trends were observed at: Mann, Skeleton, Manatokan, Charlotte, Jessie and
Muriel lakes
X Increasing lake level trends were observed at: Kehewin, Pinehurst, Touchwood lakes
x Variability in lake water levels was rated high at Mann, Marie and Muriel
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Table D.1Preliminary assessment of lake water levels (descriptive statistics derived from data sourced from AEP).

Water Quantity t Lake Water Levels

Subwatershed Watercourse/ Waterbody - S
Period of . . Variability
Median Min Max Range
Record
Amisk Lake 19692021 611.69 611.18 612.34 1.16 Stable Low
Long Lake 19692021 620.82 620.35 621.91 1.56 Stable Low
Amisk Mann Lake - Upper 19682021 614.48 611.30 616.32 5.02 Declinin High
Mann Lake - Lower 19722021 | 614.28 | 612.25 | 61620 | 3.94 9 9
Skeleton Lake (N) 20122021 621.92 621.61 622.86 1.25 Declinin Low
Skeleton Lake (S) 19652021 622.94 621.61 623.89 2.27 9 Moderate
Cold Lake 19992022 534.94 534.00 535.59 1.59 Stable Low
Cold Lake Primrose Lake (N) 19922021 598.91 598.25 599.78 1.52
: Stable Low
Primrose Lake (S) - - - - -
Angling Lake 19732021 556.89 556.52 557.72 1.20 Stable Low
Lower Beaver —
Fishing Lake No Data - - - - -
Manatokan/ Manatokan Lake 19732002 555.23 554.14 556.08 1.94 Declining Moderate
Jackfish Creek Osborne Creek - - - - - -
Moore (Crane) Lake 20182022 549.25 548.25 550.31 2.06 Stable Moderate
Marie Creek Ethel Lake 10992022 | 541.18 | 540.30 | 541.77 | 1.47 Stable Low
Marie Lake 20002020 573.78 534.93 574.64 39.72 Stable High
Mooselake River Kehewin Lake 19672021 539.55 538.95 540.36 1.41 Increasing Low
Moose Lake 19502021 532.66 531.95 534.10 2.15 Stable Moderate
Charlotte Lake 19722002 548.28 547.49 549.88 2.39 Declining Moderate
Muriel Creek Jessie Lake 19682019 | 548.07 | 547.25 | 549.32 2.07 Declining Moderate
High water concern
Muriel Lake 19672022 555.86 555.16 560.43 5.27 Declining High
Pinehurst Lake 19682021 | 598.83 | 597.69 | 599.46 | 1.78 Stable- Moderate
Sand River-Lakeland Increasing
Touchwood Lake 19692021 631.83 630.90 632.27 1.37 Increasing Low
Wolf Lake 19681992 597.37 597.03 597.72 0.68 Stable Low

Upper Beaver

Beaver Lake

Elinor Lake
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APPENDIX ELakes of stakeholder interest in the Beaver River watershed.

Effort was made to understand which lakes in the Beaver River watershed could benefit friionadldhanagement attention (e.g.,
monitoring, restoration). Lakes of public interest were identified during Engagement Sés#sonssions (PESL 2021). Additional lakes were
included in the preliminary assessment if they were identified as:

X Important recreation lakes

X Having unique features that may contribute to poor water quality or be negatively impactpddiywater quality (BRWA 2013)

X Lakes that have increased risk to water quality from external pressures (BRWA 2013) (e.g., shorebpendetetecreational activity,

point source discharge, poor riparian condition)

X Lakes that have active stewardship groups to support management

X Summer village lakes: Skeleton Lake (Bondiss; Mewatha Beach), Moose Lake (B@weagalil] Pelican Narrows)

x Lakes having cultural significance to First Nations and Métis

TableE 1. Select lakes of interest identified through Engagement sessions (highlighted in grdenjeamew of other lake values, including
water quality and riparian condition, and importance to biodiversity, recreation, and theogcyp.

Wit G Water Level Water % Riparian Importance Fishery Risk :
SELLCIRI Watercourse Qualit Area Intact 10 Northern eI,
Trend Variability y Biodiversity Pike Walleye
Amisk Lake Stable Low - 96 H L-M
Long Lake Stable Low Eutrophic 90 L L
: Mann Lake - Upper - . Eutrophic 85
Amisk Mann Lake - Lower Declining High H-Eutrophic 87
Skeleton Lake (N) Declinin Low- Mesotrophic 69 M-H M-H
Skeleton Lake (S) 9| Moderate Eutrophic
Cold Lake Stable Low - Major
Cold Lake Primrose Lake (N) Stable Low Eutrophic - White
Primrose Lake (S) Mesotrophic - Pelicart
Lower Beaver A.ngllmg Lake Stable Low Mesotrophic - Secondary
Fishing Lake - - - -
Manatokan/ -
Jackfish Creek Manatokan Lake Declining | Moderate - 66 Secondary
Marie Creek Moore (Crane) Lake Stable Moderate | Mesotrophic NA M-H VH Major
Ethel Lake Stable Low Mesotrophic 72 L M Major
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Waterbody o Water Level Water % Riparian Importance Fishery Risk :
SulpnElEEE Watercourse Qualit Area Intact 10 Northern Recreatiorf
Trend Variability y Biodiversity Pike Walleye
Marie Lake Stable High Mesotrophic 94 VH H Major
Kehewin Lake Increasing Low H-Eutrophic 69 H H
Mooselake Moose Lake Stable Moderate Eutrophic 66 M-H H Major
River S. Trib Kehewin Lake - - 65
S. Trib Kehewin Lalct - - 20
UL-12020102 - - 74
Charlotte Lake Declining | Moderate - 4
Jgssm Lake Declining | Moderate | H-Eutrophic 33
High water concern
Muriel Creek Landry Lake B - - 32
Muriel Creek - - 36
: - : : Piping :
Muriel Lake Declining High Eutrophic 68 E E Major
Plover
. Pinehurst Lake Stablg— Moderate | Mesotrophic - VH
Sand River- Increasing
Lakeland Touchwood Lake Increasing Low - H
Wolf Lake Stable Low - - H - Secondary
Beaver Lake - Eutrophic 95 Trumpeser VH H
Sward
Upper Beaver | gjinor Lake - Mesotrophic 99 TrumpeEer H-L
Sward
Vincent Lake

aImportant Bird Area

b Designated buffer zone around lake to protect habitat

¢ Low (L); Moderate (M); High (H); Very High (VH); Extirpated (E)

9 Major recreation lakes: those lakes generating 30,000 user-days of activity per year; Secenczatian lakes: Have fewer facilities and generate less than
30,000 user-days of activity per year; Minor recreation lakes: Have few facilitiesandativity is low (May, Reita and Tucker).
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APPENDIX F. Beaver River Water Quality Objectives and Tributary Baseline

Conditions

F.1. Water Quality Objectives for the Beaver River, Beaver Crossing to Border (PPWB 2021).

Nutrient objectives were developed for the Open water season (April 1 to OctoBgaBd the Closed
ice-covered season (November 1 to March 31). The objective is thpedfentile of the period of
record. A 10% excursion frequency is expected for the period of record objective (PPWB 2013

TableF1. PPWB WQOs.

Chemical, Physical or Biological

Acceptable

Application

Variable Limit or Limits
Nutrients Open | Closed
Total Phosphorus mg/L 0.171| 0.127 Background
Total Dissolved Phosphorus mg/L 0.043| 0.042 Background

0.060 | 0.060 Background
Total Nitrogen mg/L 1.140| 1.862 Background
Nitrate as N mg/L 3 Protection of Aquatic Life
AmmoniaUn-ionized mg/L 0.01% Protection of Aquatic Life
Major lons
Total Dissolved Solids mg/L 500 Ag Irrigation + Treatability
Sulphate Dissolved mg/L 250 Ag Livestock
Sodium Dissolved mg/L 200 Treatability
Fluoride Dissolved mg/L 0.19 Background
Chloride Dissolved mg/L 100 Ag Irrigation
Physical and Other
pH Lab or Field pH Units 6.5-9.0 Protection of Aquatic Life
Oxygen Dissolved Temperature®5 mg/L 5 - Protection of Aquatic Life
Oxygen Dissolved Temperature®C5 mg/L - - Protection of Aquatic Life
Sodium Adsorption Ratio mg/L 3 Ag Irrigation
Total Suspended Solids mg/L 3.0-48.8 Background
Reactive Chlorine Species mg/L 0.0005 Protection of Aquatic Life
Cyanide (free) mg/L 0.005 Protection of Aquatic Life|
E. Coli No/100 mL 200 Recreation
Coliforms Fecal No/100 mL 100 Ag Irrigation
Metals
Arsenic Total ug/L 5 Protection of Aquatic Life
Arsenic Dissolved pg/L No Objective | Protection of Aquatic Life
Barium Total pg/L 1000 Treatability
Berylium Total ug/L 100 Ag Irrigation & Livestock
Boron Total pg/L 500 Ag Irrigation
Cadmium Total pg/L Calculated Protection of Aquatic Life
Chromium Total ug/L 50 Treatability
Cobalt Total pg/L 50 Ag Irrigation
Copper Total Mg/l Calculated Protection of Aquatic Life
Iron Dissolved ug/L 300 Treatability
Lead Total pa/L Calculated Protection of Aquatic Life
Lithium Total Mg/l 2500 Ag Irrigation
Manganese Dissolved ug/L 40 | 2270 Background
Mercury Total Mg/l 0.026 Protection of Aquatic Life
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Chemical, Physical or Biological Acceptable Application
Variable Limit or Limits PP

Molybdenum Total ug/L 10 Ag Irrigation

Nickel Dissolved Hg/L Calculated Protection of Aquatic Life
Selenium Total Mg/l 1 Protection of Aquatic Life
Silver Total ug/L 0.25 Protection of Aquatic Life
Thallium Total pg/L 0.8 Protection of Aquatic Life
Uranium Total pg/L 10 Ag Irrigation
Vanadium Total ug/L 100 Ag Livestock

Zinc Dissolved pg/L Calculate8 Protection of Aquatic Life
Pesticides

2,4-D ug/L 4 Protection of Aquatic Life
Bromoxynil ug/L 0.33 Ag Irrigation
Dicamba Mo/l 0.006 Ag Irrigation
MCPA ug/L 0.025 Ag Irrigation
Picloram Mo/l 29 Protection of Aquatic Life
Endosulfan ug/L 0.003 Protection of Aquatic Life
H(_axachlorocyclohexane (gamma-HC ug/L 0.01 Protection of Aquatic Life
(Lindane)

Hexachlorobenzene ug/L 0.52 Ag Livestock
Pentachlorophenol (PCP) Mo/l 0.5 Protection of Aquatic Life
Altrazine ug/L 1.8 Protection of Aquatic Life
Diclofopmethyl (Hoegrass) ug/L 0.18 Ag Irrigation
Metolachlor ug/L 7.8 Protection of Aquatic Life
Metribuzin ug/L 0.5 Ag Irrigation
Simazine pg/L 0.5 Ag Irrigation
Triallate ug/L 0.24 Protection of Aquatic Life
Trifluralin ug/L 0.2 Protection of Aquatic Life
Glyphosate pg/L Report Detections| Protection of Aquatic Life]
AMPA pg/L Report Detections| Protection of Aquatic Life]
Fish Tissue

Mercury in fish (muscle tissue) ug/kg 200 Fish Consumption
Arsenic in fish (muscle tissue) ug/kg 3500 Fish Consumption
Lead in fish (muscle tissue) ug/kg 500 Fish Consumption
DDT (total) in fish (muscle tissue) ug/kg 5000 Fish Consumption
Aquatic Biota Consumption

PCB in fish (muscle tissue) mammali; pg/TEQ/kg diet wet weight| 0.00079 Fish Consumption
PCB in fish (muscle tissue) avian Mg/TEQ/Kg diet wet weight 0.0024 Fish Consumption
DDT (total) in fish (muscle tissue) Hg/TEQ/Kg diet wet weight 14 Fish Consumption
Toxaphene in fish (muscle tissue) Mg/TEQ/Kg diet wet weight 6.3 Fish Consumption
Radioactive

Cesiumi37 Bqg/L 10 Treatability
lodine131 Bqg/L 6 Treatability
Lead210 Bqg/L 0.2 Treatability
Radium226 Bqg/L 0.5 Treatability
Strontium90 Bqg/L 5 Treatability

Tritium Bqg/L 7000 Treatability

a. Ammonia objective: Expressed as mg unionized ammonia/L. This would belegjuio 0.0156 mg ammonianitrogen/L

(0.019*14.0067/17.031). b. The objective value in pg/L is a function of total hardness (CaCO3 thg/ljaiter column: Cadmium

Total is calculated using Cadmium = 10{0.83(log[hardnéss® 80 fX }% % @& d}$ o[+ } i S]A ]+ 1 AaBdv §}3 0 Z (E v -
calculated using 0.2*e{0.8545[In(hardnes$)kd0fif AZ v §}3 0 Z E v s+« ]e HO6T 8§} GidiX > d}s o[ } i 8]A ]«
]+ Gol }E& uvivliAvU 6 AZ v EidiU v 0 HO § -|1BXOPA [, AT &i€d¥F~0Z ZEEY vOmNidkel EOT 8} Gid
Dissolved is calculated using 0.998*e {0.8460[In(hardness)]+2.255}. Zinc dissolved is calduig@dais exp(0.947[In(hardness

mg-L-1)] - 0.815[pH] + 0.398[In(DOC mg-L-1)] + 4.625).
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F.2. Beaver River Current Water Quality Condition Assessment

A water quality data request was made to AEP. Historic data was provided via Excel spreadsheet that
included data to 2020. Current water quality conditions for the five-year perio@ 892020 for three

sites currently monitored by AEP are reported using descriptive statistics (i.e., median, minimum,
maximum and 99 percentile values) (Table 9.6). Descriptive statistics were also used to summarize
historic data for the period (2003-04 and 2010-2014) at the Sand River, one of theriiaiaries to

the Beaver River, and at Yelling Creek (period 2004-07; 2017, 2019 and 2020).{lable 9

TableF2. Select water quality objectives for the reach Beaver River at Beaver Crossing to the Border
(PPWB 2021) and current water quality conditions for the Beaver River, open (Apbe@and closed
periods (November-March), 2016-2020 (AEP 2021). RefeppendixF.1for a complete list of PPWB
(2021) water quality objectives, including total metals, pesticides and radioactive parameéstsext
indicates that the value did not meet the water quality guideline or objective.

Q O -
O a A a P AB

dicato PPWB WQO 3 G ; A 89 S orde
Seasonal Open Closed - Open | Closed | Open | Closed Open Closed
Total 90th 0.150| 0.058 | 0.151 | 0.060 0.096 0.053
Median | 0.077| 0.042 | 0.072 | 0.045 0.037 0.021
rig‘;fphor“s' 01711 0127 0.034| 0.023 | 0.030| 0.026 | 0.009 0.002
Max 0.200| 0.100 | 0.190 | 0.140 0.490 0.180
Total 90th 0.048| 0.025 | 0.035| 0.029 0.051 0.026
Dissolved 0.060 0.060 Median | 0.022| 0.016 | 0.019 | 0.015 0.033 0.018
Phosphorus, ’ ) Min 0.006| 0.003 | 0.006 | 0.004 0.006 0.002
mg/L Max 0.093| 0.037 | 0.100 | 0.053 0.360 0.180
Total Viedian | 0930 1100 [ 0010 1100 | To00 | T200
) edian | O. . ) ) ) .
r':'q';r/‘ige”' 1.140) 1862 i 0.590| 0.640 | 0.570 | 0.650 | 0.650 0.810
Max 1.400| 1.600 1.400 | 1.700 3.000 1.500
90th 0.065| 0.276 | 0.057 | 0.274 0.089 0.296
Nitrate as N, 3 3 Median | 0.021| 0.170 | 0.020 | 0.150 0.044 0.180
mg/L Min 0.002| 0.002 | 0.002 | 0.002 0.002 0.002
Max 0.110| 0.330 | 0.110| 0.340 0.510 0.340
Dissolved 90th. 12.53 6.15 12.66 | 4.89 12.53 5.89
Oxygen, 5 No _ Mfedlan 9.29 2.95 9.54 2.39 9.17 2.55
mg/L - Objective | Min 5.46 0.00 5.10 0.00 5.55 0.00
Max 13.08 7.86 13.20 | 7.74 13.22 8.29
Annual
90th 20.23 20.04 20.23
Temperature, . Median 2.68 3.06 2.68
°C P No Objective =0 0.21 20.25 0.21
Max 23.16 22.30 23.16
90th 8.11 8.16 8.10
. Median 7.68 7.84 7.64
pH, pH Units >6.5 and <9.0 Min 635 651 633
Max 8.53 8.61 8.42
Total 90th 280 280 290
Dissolved <500 Median 200 185 200
Solids, mg/L Min 110 98 110
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At Hwy 28 Near

At Gravel Pit us AB_SK

Indicator PPWB WQO  Statistic BR Crossing At Hwy 892 Border
Max 340 320 350
Specific 90th 497 505 515
« | Median 346 321 341
LCl:g/nccrirl:ctance, <1000pS/cm Min 203 198 198
Max 569 536 594
Total 90th_ 48 49 49
Suspended 3.0-48.8 Mgdlan 10 10 11
Solids, mg/L Min 1 1 1
Max 80 77 97
Fecal 90th 72 64 82
Coliform <100 Median 10 20 20
Bacteria, = Min 5 4 5
cfu/100 mL Max 210 240 110

*Note a review of seasonal data showed that November dissolved oxygecentrations was generally high (~10
mg/L or higher) at each site during the 5-year period. To reflect this trend,hlaeedissolved oxygen
concentrations were included in the open water season period (i.e., April-November).

*Environmental Quality Guidelines for Alberta Surface Waters (GOA 2018a)
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F.3. Moose Lake Tributary Data (LARA 2021)

Table F.3. Water quality data summary for tributaries to Moose Lak&RIA 2021).
Dissolved

Total

Total

Total

Tributary Date Range Statistic E.Coli| pH Organic AETO?Z;& Kjeldahl Pr?;ss?)?mlgre:us Pho-ls:gﬂrous Dissqlved Suspgnded
Carbon Nitrogen Solids Solids
Sample Size| 4 4 17 17 17 17 17 17 17
Mooselake Median 55 |8.495| 19 0.170 1.800 0.056 0.095 560 4
River 20172020 o 22 | 8.28 16 0.008 1.500 0.025 0.052 240 1.3
Max 300 | 9.17 28 0.830 2.700 0.210 0.320 590 24
velling Sample Size| 4 11 11 11 11 11 11 11
Creek (at 2017, 2019, | Median 116 35 0.057 2.800 0.360 0.560 390 5.4
Kennedy | 2020 Min 16 20 0.039 2.000 0.091 0.460 250 2.3
Flats) Max 410 46 0.160 | 8.000 0.980 3.100 770 30
Sample Size| 4 4 17 17 17 17 17 17 17
Thinlake Median 108 | 8.23 22 0.130 2.000 0.200 0.480 700 12
E:,‘\’;rzast 20172020 33 | 787 | 17 0030 | 1.700 0.085 0.140 260 2
Max 180 | 8.25 34 1.100 3.400 0.430 0.800 1100 87
Thinlake Sample Size| 4 4 17 17 17 17 17 17 17
River at Median 25.2 | 8.195| 22 0.079 2.000 0.260 0.290 540 7.2
2017-2020 _
Franchere Min 7 | 7.83 18 0.018 1.700 0.014 0.077 260 1.7
Bay Max 300 | 9.32 45 0.370 3.200 0.550 0.600 720 87
Sample Size| 4 4 17 17 17 17 17 17 17
Valere Median 90.5 | 8.44 24 0.170 2.500 0.390 0.480 560 11
20172020 :
Creek Min 29 | 7.89 16 0.026 1.400 0.038 0.150 250 3.2
Max 370 | 9.17 37 1.800 | 500.000 0.690 72.000 720 9300
Sample Size| 1 2 8 8 8 8 8 8 8
Wood Median 43 | 8.32 39 0.130 3.950 1.300 1.300 390 11.85
20192020
Creek Min 43 | 821 30 0.042 2.800 0.550 0.990 230 7.3
Max 43 | 8.43 51 0.260 4.400 1.600 1.800 510 28
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APPENDIX G. Riparian Areas

G.1. Riparian Condition Indicators

Table G.1Riparian condition indicators and their significance.

Riparian Health Indicators Significance

Vegetative Cover of Floodplai
and Streambanks

Native plants provide deep binding root mas$o maintain streambanks,
slow the flow of overland runoff to facilitate water quality improvements, a
provide summer and winter forage for wildlife and livestock.

Preferred Tree and Shrub
Establishment and
Regeneration

The root systems of woody species stabilize streambanks, while their
spreading canopies provide protection to soil, water, wildlife and livdsto

Standing Decadent and Dead
Woody Material

The amount of decadent and dead woody material may indicate a change
water flow due to human or natural causes; dewatering of a reach can cha
vegetation from riparian to upland species; flooding of a reach onsigtent
high-water table can kill or eliminate some species, or lead to cbraveruse
of browse, physical damage such as rubbing and trampling and climatic
impacts.

Utilisation of Preferred Trees
and Shrubs

The root systems of woody species provide streambank stability. Remova
this material reduces stability, causes loss of preferred woody spewiks a
leads to invasion of disturbance and weed species.

Occurrence of Invasive Plant
Species

Invasive plants do not provide deep-binding root mass for bank protection
and provide minimal structural and habitat diversity when present in high
densities. Weeds impact wildlife/livestock by replacing vegetatior fise
shelter/food.

Disturbance-Increaser
Undesirable Herbaceous
Species

Disturbance plants generally do not have deep binding root sstesprotect
streambanks and they provide minimal structural and habitat diversity whg
present in high densities. These plants are not as palatable tofeviddid
livestock.

Streambank Root Mass
Protection

Root masss provided by native vegetation act similar to Rebar holding
streambanks together, preventing erosion and limiting lateral cutting.

Human-Caused Bare Ground

Bare ground is void of plants, plant litter, woody material or large rocks an
more susceptible to erosion processes. Human-caused bare ground may
caused by livestock, recreationists and vehicle traffic. It provides an
opportunity for disturbance or weed species.

Streambanks Structurally
Altered by Human Activity

Structural alterations of the streambanks (e.g., mechanically broken down
livestock activity or vehicle traffic) increase the potential for erosion while
inhibiting the establishment of riparian vegetation.

Human Physical Alteration to
the Rest of the Polygon

Stable streambanks maintain channel configuration and bank shape. Alte
streambanks may increase erosion and mobilize channel and bank mater
Water quality can deteriorate and instability can increase downstream.

Stream Channel Incisement
(Vertical Stability)

Incisement can increase stream-energy by reducing sinuosity, water reter|
and storage and increase erosion.
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G.2. Current Riparian Condition

Beaver River Watershed - Riparian Loss

Riparian loss in the Beaver
River watershed is estimated
to be about 22%.

Human Footprint Inventory 2018
Ripanan
Beaver River Watershed

Military Base / Cold Lake Air Weapons Range
C] Urban Area

Municipal District / Counties / Special Municipality

Hydrology

X Riparian Loss: 67,292.60 hectares : 22.16%
—— Pnmary & Secondary Road

© 2022 Govemment of Alberia

Coordinate System: NADS3 10TM AEP Forest é £ 5 SR S |
Prepared By: Policy Systems Branch (21-015) PR - z
Date of Completion: February 23, 2022

Alberta Environment and Parks

Where applicable: .’X - o f 5 |

Base data provided by the Goverment of Alberta under the Alberta N

Open Data License (2022). 0 37575 3 | o
The Minister and the Crown provides this information without warranty Kilometers

or reprecentation as to any matier including but not imited to whether

3 |
the datafinformation is comrect, accurate, or free from error, defect, ST NE Ty FEats
danger, or hazard and whether it is otherwise useful or suitable for . I’)p;yf‘,ﬁ Wl 1 s, : f

any use the user may make of it.

The Alberta Riparian Habitat Management Society (also known as Cows and Fish) conducts Riparian
Health Assessments using indicators related to the function of the ecological compontitstiag

riparian area (i.e., vegetation, soil, and hydrology) (Table G.2) (Fitch et al. 2001). Baseskon th
indicators, sites can be rated:

X Healthy (score 80 or above): riparian area functioning with minor impairment
x Healthy but with problems (score 60 to 75): riparian area functioning, moderate impairment
X Unhealthy (score less than 60): riparian area impaired, little ecosystem function
In the Beaver River watershed, 59 sites were assessed between 2002 and 2019. The average health

rating for these sites was 59.1% (unhealtftyyhich is below the provincial average of 69% (healthy but
with problemsy".

In 2012, aerial videography was used to assess riparian conditions at the Beaver Riveseaath ddikes

in the watershed (Crane, Ethel, Hilda, Marie, Moose, Muriel, and Tucker) using a scoring $ygiedh o
fair, or poor. Resultsranged¥u 669 Z'}} [ S du |l E > 1 8} 19 [&Ke} Ifgenea E] o
unhealthy scores were attributed to recreation and residential development (as well as climageghan

26 Beaver (Churchill) River Basin Overall Riparian Health 2002-2017 (n=5%a#ed)on data up to 2019 and is
subject to change once 2020 data is includek [*Z PP Zv ¢*CU % E&+*X }uuXe

27 Cows and Fish Riparian Health Inventory Data 192®19. Based on 2,974 sites, on 822 waterbodies in Alberta.
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TableG2. Riparian condition assessment using aerial videography.
% of Shoreline within Condition Category

Waterbody Poor \ Fair Healthy
Crane Lake 14 7 79
Ethel Lake 9 11 80
Hilda Lake 9 13 78
Marie Lake 9 9 82
Moose Lake 26 13 61
Muriel Lake 24 76 0
Tucker Lake 0.4 0.4 99.2

Most recently, Riparian Intactness Assessments were completed for a large number of named and
unnamed lakes and watercourses in the Jackfish-Muriel basin (Fiera Biological 2021&) @ppeh

Beaver watershed (Fiera Biological 2021b) using a GIS-based approach. When intactness was compared
by subwatershed, the Marie Creek subwatershed had the greatest proportion of shoreline rated as High
Intactness (97%), followed by the Middle Beaver River (88%) and Jackfish Creek (85%) subwatersheds.
In the Upper Beaver watershed ratings were somewhat lower. In the Amisk River subwatershed,
shorelines rated 79% High Intactness and the Upper Beaver River subwatershed rated 63% High
Intactness.

The proportion of shoreline rating Very Low + Low Intactness was greatest in the Muriel Creek basi
(33%) (Fiera Biological 2021a), followed by the Upper Beaver River subwatershed that rated 20% Very
Low +Low Intactness. and the Amisk River subwatershed (13%). Results varied by waterbody and
watercourse. A summary of resulting shoreline intactness raisygovided in Tables G3 to G-6

In all three studies, riparian condition generally scored poorest in areas where shorelines were
developed (e.g., vegetation removed, shorelines hardened using rock and retaining walls, etc.).

Table G3. The proportion (%) of shoreline intactness within intactness categories, and % high
restoration potential for lakes and streams included in the Jackfish-Muriel creeks assessment (Fiera
Biological 2021a

Proportion (%) of Shoreline in Each Intactness Categc

HUC 8 Length High
Waterbody / Watercourse| Assessed  Very Very Low + . Restoration
Watershed Low Moderate  High
(km) Low Low (%)
Bourque Lake 18.2 0 0 0 0 100
Bourque Laké&1 14.3 1 1 1 0 99
Bourque Lak&?2 9.8 4 3 7 0 93
Bourque Lak®3 3.6 0 0 0 0 100
Kfish Jackfish Creek 1314 11 5 16 7 77 14
Jca:zel'(s Tucker Lake 16.2 0 1 1 0 99
UL-12020107 4.6 0 0 0 0 100
UL-12020109 1.1 0 0 0 0 100
UL-12020110 15 0 0 0 0 100
UL-12020111 15 0 0 0 0 100
UL-12020112 15 0 0 0 0 100
Burnt Lake 10.7 0 0 0 0 100
Ethel Lake 11 5 5 11 17 72
Marie Creek 173.5 1 1 1 0 99
Marie Creek| Marie Lake 29.9 0 3 3 3 94
May Lake 8.8 0 0 0 0 100
UL-120201608 3 0 0 0 0 100
UL-12020113 3.3 0 0 0 0 100
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Proportion (%) of Shoreline in Each Intactness Categt

HUC 8 Length High :
Watershed Waterbody / Watercourse| Assessed  Very Low Very Low + Moderate  High Restoration
(km) Low Low (%)
UL-12020114 3.3 0 0 0 0 100
UL-12020115 2.7 0 0 0 0 100
iddl Beaver River 154.1 6 1 7 0 93 5
gl(leav:r Manatokan Creek 23.4 2 4 6 6 88
River Manatokan Lake 12.8 12 13 24 9 66 23
Osborne Creek 32.3 3 5 7 20 72 3
Bangs Lake 10.9 0 0 0 0 100
Bentley Lake 7.1 1 0 1 1 97
Chickenhill Lake 11.7 1 2 3 0 97
Jessie Lake 16.6 24 8 33 35 33 36
Kehewin Creek 13.6 1 2 3 10 88
Kehewin Lake 25.2 11 8 18 12 69 12
Kehewin Laké&1 135 4 0 4 5 91
Moose Lake 67.5 12 8 20 13 66 15
Moose Lake| Mooselake River 32.2 1 1 2 1 98
S. Trib of Kehewin Lake 13.3 2 6 8 27 65
S. Trib of Kehewin Lakd- 10.6 20 8 27 53 20 28
Thin Lake 10.6 1 1 2 0 98
Thinlake River 21.7 1 1 2 6 92
UL-12020101 4.1 0 0 0 0 100
UL-12020102 4.3 21 0 21 5 74
UL-12020104 2.7 4 0 4 0 96
UL-12020105 2.6 0 0 0 0 100
Charlotte Lake 27.3 58 14 73 23 4 70
Garnier Lakes A 2.4 0 0 0 0 100
Garnier Lakes B 9.2 0 0 0 0 100
Garnier Lakes C 6.2 0 3 3 0 97
Garnier Lakes D 3.3 3 0 3 0 97
Jerome Lake 2.5 0 0 0 0 100
. Landry Lake A 2.9 0 0 0 0 100
Muriel Landry Lake B 1.9 26 5 32 37 32
Creek Michel Lake 45 0 0 0 0 100
Muriel Creek 88 42 10 52 12 36 51
Muriel Lake 51.5 7 7 13 19 68 10
Muriel Lake91 19 4 1 4 0 96
St. Pierre Lake 2.6 0 0 0 0 100
UL-12020103 5.5 0 0 0 0 100
UL-12020106 1.3 0 0 0 0 100
Reita Creek | Reita Creek 72 - - 7 29 64

Table G4. Summary of shoreline intactness by subwatersheds and municipal, First Nation and
watershed stewardship group boundary (modified from Fiera Biological 2021a).

eng A E eC Proportio %) o ore e a e alego

Very Low + Low | Moderate g
Jackfish-Muriel Creeks Watershed 1168.8 9 4 13 7 80
Jackfish Creek Subwatershed 203.7 7 3 11 4 85
Marie Creek Subwatershed 246.2 1 1 2 1 97
Middle Beaver River Subwatershed 222.6 6 2 8 4 88
Moose Lake Subwatershed 268.2 7 4 12 12 77
Muriel Creek Subwatershed 228.1 25 7 33 12 56
Town of Bonnyville 7.3 42 19 62 38 0
CLFN Traditional Territory 888.7 10 4 14 6 80
MD of Bonnyville 989.5 10 4 14 6 80
Muriel Lake Basin 71.8 6 5 11 14 76
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Table Gb. The proportion (%) of shoreline intactness within intactness categories, and high restoration
potential for lakes and streams included in the Upper Beaver watershed assessment (modified from

Fiera Biological 2021b).

Asse e 0 e 0 oderate oratio
ale O e 5 5 7 5 7 0

0 0 0 0 0 0

Allday Lake 3.6 0.7 20| 1.0 | 28 1.7 48 0.2 4 1.8 49 47

Amisk Lake 25.5 0.2 1 0.1 0 0.3 1 0.6 3 245 96

Amisk Lakedl 28.2 0.2 1 0.1 0 0.3 1 0.2 1 27.7 98

Amisk Laked2 9.7 0.1 1 0.4 4 0.5 5 0.1 1 9.2 94

Amisk River 207.9 16.4 8 | 143 | 7 30.7 15 20.9 | 10 | 156.4 | 75 11

Amisk Riverdl 96.4 145 | 15| 2.6 3 17.1 18 105 | 11 | 68.8 71 15

Amisk Rivero2 21.9 0.5 2 0.4 2 0.9 4 0.0 0 20.9 96

Amisk River93 35.3 0.5 1 0.9 3 1.4 4 0.4 1 33.5 95

Amisk Riverd4 15.7 3.9 25| 05 3 4.4 28 0.2 1 11.1 71

Amisk River@5 7.8 0.1 1 0.2 2 0.3 3 23 | 30| 5.2 66

Beaver Lake 74.8 1.5 2 1.2 2 2.7 4 1.0 1 71.1 95

Beaver River 285.3 36.0 13| 27.1 | 10 63.1 23 58.2 | 20 | 164.0 ol 17

Beaver RiveiB1 11.5 2.8 24 | 05 5 3.3 29 1.0 9 7.2 62 29

Beaver RiveiB2 38.3 1.4 4 2.3 6 3.7 10 3.7 | 10| 31.0 81

Big Johnson Lake 11.3 0.0 0 0.2 1 0.2 1 0.2 2 | 10.9 97

Buffalo Lake 16.6 0.5 3 1.0 6 1.5 9 0.1 1 15.0 90

Buffalo Lakedl 13.5 0.1 1 0.0 0 0.1 1 0.7 5 12.6 93

Buffalo Lake92 39.2 0.5 1 1.2 3 1.7 4 2.6 7 34.9 89

Bunder Creek 76.5 8.4 11| 5.3 7 13.7 18 18.8 | 25 | 44.0 58 17

Bunder Creeldl 8.7 2.3 27 | 0.4 4 2.7 31 25 | 29| 34 39 27

Bunder Creel62 9.5 1.1 12| 20 | 21 3.1 33 26 | 28| 3.8 39 23

Bunder Lake 30.5 2.0 7 2.1 7 4.1 14 46 | 15| 21.8 72 10

Cardinal Lake 5.3 0.2 3 0.4 7 0.6 10 0.1 1 4.7 89

Chappell Lake 8.2 0.3 4 09 | 11 12 15 0.5 6 6.6 80 15

Chota Lake 6.4 0.0 0 0.0 0 0 0 0.0 0 6.4 100

Cole Lake 9.2 1.5 16 | 3.9 | 42 5.4 58 0.0 0 3.8 41 16

Columbine Creek 80.5 188 | 23 | 6.5 8 25.3 31 19.2 | 24| 36.0 45 31

Denning Lake 8.2 1.8 22| 06 | 8 2.4 30 09 [11| 49 59 22

Elinor Lake 29.0 0.1 0 0.0 0 0.1 0 0.2 1 28.8 99

Figure Lake 8.1 0.0 0 00 | O 0 0 0.0 0 8.1 100

Floatingstone Lake 17.4 1.4 8 1.8 | 10 3.2 18 1.3 7 13.0 74 13

Floatingstone 10.5 3.3 32| 15 | 14 4.8 46 35 | 33| 22 21 46

LakeO1

Fork Creek 16.0 0.5 3 0.3 2 0.8 5 0.4 2 14.9 93

Fork Lake 28.2 0.8 3 0.2 1 1 4 46 | 16| 22.6 80

Garner Lake 16.6 2.4 15| 2.2 | 13 4.6 28 1.8 | 11| 10.2 61 28

Goodfish Lake 16.5 0.0 0 0.0 0 0 0 0.0 0 16.5 100

Goodfish Laked1l 22.6 0.2 1 0.4 2 0.6 3 0.1 1 21.9 97

Greenstreet Lake 7.9 0.0 0 1.0 | 12 1 12 1.6 20 5.4 68 0

Little Beaver Lake 9.4 0.0 0 0.0 0 0 0 0.0 0 9.4 100

Little Garner Lake 4.1 2.2 53 | 0.8 | 19 3 72 0.1 1 1.1 27 72

Lone Pine Lake 8.3 1.2 14 | 0.6 8 1.8 22 0.5 6 6.0 73 14

Lone Pine Laké1 7.4 0.3 3 0.3 4 0.6 7 1.0 | 13| 5.9 80

Long Lake 30.5 1.0 3 0.5 2 15 5 1.6 5 27.4 90

Long Lakedl 9.2 0.0 0 0.0 0 0 0 0.0 0 9.2 100

Long Laked2 7.5 0.3 4 0.2 2 0.5 6 0.1 1 7.0 93

Long Laked3 3.9 0.1 2 04 | 10 0.5 12 0.1 2 3.3 85 2

Lower Mann Lake 19.0 0.2 1 1.6 9 1.8 10 0.6 3 16.6 87

McCullough Lake 5.4 0.0 0 0.0 0 0 0 0.0 0 5.4 100

Mooselake River 0.2 0.0 0 0.0 0 0 0 01 |41| 0.1 59 0

Norberg Lake 15.9 1.2 7 0.0 0 1.2 7 0.4 2 14.4 90

North Buck Lake 49.2 0.9 2 1.0 2 1.9 4 2.2 4 45.1 92
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Length

(km)*

km

Proportion (%) of Shoreline in Each Intactness Category
Assessed| Very Low Low Very Low + Low
km | % |

%

km

%

km

Moderate

High

% | km

%

High
Restoration
(%)

North Buck Lake- 24 0.0 2|00 |1 0 3 0.0 0 2.3 97

01

Outlet Lake 5.6 0.0 0| 00| O 0 0 0.0 0 5.6 100

Owlseye Lake 6.7 0.5 71 21 |31 2.6 38 13 | 20| 28 42 38
Reed Lake 20.1 122 | 61| 13 | 7 13.5 68 1.8 9 4.8 24 67
Saturday Lake 3.7 0.0 0 00 | O 0 0 0.0 0 3.7 100

Skeleton Lake 24.8 1.0 4 | 22 ]9 3.2 13 45 | 18| 171 69 5
Snail Lake 6.7 1.7 25| 03 | 5 2 30 0.1 2 4.6 68 30
St. Lina Creek 89.4 103 | 12| 68 | 8 17.1 20 27.2 | 30 | 45.0 50 19
St. Lina Creekl 7.3 0.6 8| 04 | 6 1 14 09 [13] 54 74 13
St. Lina Creeki2 20.6 9.2 45| 2.1 | 10 11.3 55 45 | 22| 438 24 55
St. Lina Creek3 13.3 7.2 54| 2.1 | 16 9.3 70 29 | 22| 11 8 70
Tompkins Lake 4.5 0.0 0 00 | O 0 0 0.0 0 4.5 100
UL-12010101 4.3 0.0 0] 00| O 0 0 0.0 0 4.3 100
UL-:12010102 8.7 0.0 0] 00| O 0 0 0.0 0 8.7 100
UL-:12010102- 3.9 0.0 0| 00| 1 0 1 0.0 1 3.8 98

uso1

UL-12010103 10.3 0.0 0] 00| O 0 0 0.0 0 | 10.3 | 100
UL-12010103 6.3 0.0 0| 00| O 0 0 0.0 0 6.3 100

uso1

UL-12010104 3.4 0.0 0] 00| O 0 0 0.0 0 34 100
UL-:12010105 7.1 0.1 11000 0.1 1 0.0 0 7.0 99
UL-12010106 8.8 0.0 0] 00| O 0 0 0.0 0 8.8 100
UL-12010106- 2.3 0.1 6 | 00| O 0.1 6 0.0 0 2.2 94

uso1

UL-:12010106- 22 0.0 0| 01 ] 3 0.1 3 0.0 0 2.2 97

uso02

UL-12010207 5.1 0.0 0] 00| O 0 0 0.0 0 5.1 100
UL-:12010108 4.2 0.0 0] 00| O 0 0 0.0 0 4.2 100
UL-12010209 9.6 1.0 11| 00 | O 1 11 0.0 0 8.5 89 0
UL-12010%10 9.7 0.0 0] 011 0.1 1 0.4 4 9.2 94
UL-:12010%11 9.7 0.0 0] 00| O 0 0 0.0 0 9.7 100
UL-:12010%12 5.1 0.0 11000 0 1 0.0 0 5.1 99
UL-12010%13 7.7 0.0 0] 00| O 0 0 0.0 0 7.7 100
UL-:12010114 5.1 0.0 0] 00| O 0 0 0.0 0 5.1 100
UL-:12010%15 6.0 0.4 71 03|65 0.7 12 0.3 5 5.0 83 0
UL-12010%16 3.4 0.0 0] 00| O 0 0 0.0 0 34 100
UL-12010%17 2.9 0.0 0] 00| O 0 0 0.0 0 2.9 100
UL-:12010118 6.1 0.2 3/]00] 0 0.2 3 0.0 1 5.9 95
UL-12010%19 5.1 1.9 36| 02 | 4 2.1 40 0.0 1 3.0 59 38
UL-12010%20 5.1 0.0 0] 00| O 0 0 0.0 0 5.1 100
UL-12010221 8.3 0.0 0] 00| O 0 0 0.0 0 8.3 100
UL-12010122 7.3 0.0 0] 00| O 0 0 0.4 6 6.8 94
UL-12010123 3.5 0.0 0] 00| O 0 0 0.0 1 3.5 99
UL-:12010124 4.8 0.3 710010 0.3 7 0.0 0 4.4 93
UL-12010124 29.8 0.7 2|1 07| 2 1.4 4 1.3 4 | 27.0 91

uso1

UL-12010%25 2.5 2.1 83| 03 | 13 24 96 01 | 4 0.0 0 96
UL-12010126 3.3 0.0 0] 00| O 0 0 0.0 0 3.3 100
UL-12010126- 0.7 0.0 0| 00| O 0 0 0.0 0 0.7 100

uso1

UL-12010%27 4.3 0.1 11011 0.2 2 08 [20] 33 78
UL-12010%27- 18.1 4.3 24| 20 | 11 6.3 35 6.2 | 34| 56 31 24
uso1

UL-12010%28 3.0 0.0 0] 00| O 0 0 0.0 0 3.0 100
UL-12010%29 3.8 0.0 0] 00| O 0 0 0.0 0 3.8 100

LICA Environmental Stewards

Page 116



Beaver River Integrated Watershed Management Plan

Waterbody or Length Proportion (%) of Shoreline in Each Intactness Category High :
Watercourse Assessed| Very Low Low Very Low + Low Moderate High Restoration
(km)* km % km | % | km | km % | km % (%)
UL-12010129 10.3 1.6 16 | 1.2 | 11 2.8 27 0.6 6 6.9 67 16
uso1
UL-12010%30 4.1 0.0 0| 00| O 0 0 0.0 0 4.1 100
UL-12010131 3.5 0.2 51 00| 0 0.2 5 0.0 0 3.4 95
UL-12010132 3.8 0.0 0| 00| O 0 0 0.0 1 3.8 99
UL-:12010%33 3.0 2.6 88| 00 | O 2.6 88 0.1 4 0.2 8 88
UL-12010134 8.7 2.1 24| 05 | 6 2.6 30 0.7 7 5.4 62 30
UL-:12010135 3.3 0.1 2 | 04 | 12 0.5 13 0.0 0 2.9 87
UL-:12010136 3.3 0.1 2 1 00| 0 0.1 2 0.1 2 3.1 96
UL-12010137 3.2 0.1 2 1 00| 0 0.1 2 0.0 0 3.1 98
UL-12010138 4.5 0.1 3 01| 2 0.2 5 0.0 0 4.3 95
UL-:12010%39 3.6 0.7 18| 00 | O 0.7 18 0.1 1 2.9 80
UL-:12010340 4.8 1.5 32| 03 | 5 1.8 37 0.3 6 2.7 56 38
UL-12010341 5.6 1.3 241 02 | 3 1.5 27 11 | 19| 3.0 54 27
UL-12010242 4.9 1.9 38| 04 7 2.3 45 1.2 25 1.4 30 45
UL-:12010343 3.4 3.0 88| 03 | 8 3.3 96 0.0 0 0.2 5 95
UL-12010%44 2.9 0.0 0| 00| O 0 0 0.0 0 2.9 100
UL-:12010345 37 2.9 771 00 | O 2.9 77 0.0 0 0.9 23 77
UL-:12010146 16.6 0.1 1|1 00| 0 0.1 1 0.2 1| 164 98
Upper Mann Lake 17.3 0.2 1| 05| 3 0.7 4 19 | 11| 146 85
Victor Lake 4.6 0.9 19| 03 | 6 1.2 25 0.0 0 34 75
Victor Lake91 21.7 4.7 22| 09 | 4 5.6 26 2.0 9 | 14.0 65 13
Wayetenaw Lake 4.4 0.0 0 0.0 0 0 0 0.0 0 4.4 100
Whiskyjack Lake 6.7 0.5 8 | 00| O 0.5 8 0.0 0 6.1 92
Whitefish Creek 54.0 3.9 7 2.4 5 6.3 12 7.2 13| 40.5 75 10
Whitefish Creek-01 4.8 0.7 15| 19 | 41 2.6 56 12 | 24| 09 19 43
Whitefish Creek-02 74.7 5.7 8 | 46 | 6 10.3 14 1.7 2 | 62.7 84 7
Whitefish Creek-03 14.4 2.1 14 | 04 3 2.5 17 1.6 11| 104 72 14
Whitefish Lake 26.9 2.0 7 11 | 4 3.1 11 1.3 5 | 226 84 7

Table G6. Summary of shoreline intactness by subwatersheds and municipal, First Nation and Métis
Settlement boundaries (modified from Fiera Biological 2021b).

Assessed Very Low + Low | Moderate
Upper Beaver Watershed 2285.8 10 5 15 11 85
Amisk River Subwatershed 1551.6 8 5 13 8 87
Upper Beaver River Subwatershed 734.2 13 7 20 17 80
Athabasca County 234.5 8 3 11 8 90
Beaver Lake Cree Nation 13.5 2 3 5 2 95
Buffalo Lake Métis Settlement 229.1 2 2 4 6 96
County of St. Paul 550.7 15 9 24 15 77
Kikino Métis Settlement 342.6 10 7 17 7 83
Lac La Biche County 443.0 6 2 8 8 91
MD of Bonnyville 202.8 16 12 28 26 72
Smoky Lake County 101.3 12 3 15 3 85
Thorhild County 103.6 1 1 2 2 98
Whitefish (Goodfish) First Nation #128 65.7 17 5 22 22 78
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G.6. Targets used to manage riparian areas, experience from elsewhere.

Targets " Source

Shoreline protection policy and regulation implemented to
protect trees and other natural vegetation in 75 percent of th
land area within the 30-metre shoreline residential water yal
setback currently required by the Townships.

https://www.environmentcouncil.ca/healthy-

shorelines

Environment Canada states that%®sf the shore area an80
m back from the water should be left in a natural state to
protect water bodies and essential wildlife habitat.

Environment Canada (2013). How much
habitat is enough? Third Edition. Environme
Canada, Toronto, Ontario. 127 pp.

Shoreline property owners:75% natural shore, 25% accessil
area

Ontario Ministry of Natural Resources
Dufferin Simcoe Land Stewardship Network
(2014)

A 2013 Environment Canada report* recommends that 75%

*Z}E o]Jv [* E]% E&] v Z ]88 S *Z}po
however, collected data through Love Your Lake shows that
only 22% of assessed properties across Canada meet this
recommendation.

Love Your Lakes

Existing property owners encouraged to begin naturalizatior
process, a minimum width of three to five metres is suggest
In general, it is recommended that the entire shoreline

frontage is vegetated leaving 15 metres or 25% (whichever
less) open for access (sitting and swimming areas, docks, e

Rideau Valley Conservation Authority:
https://www.rvca.ca/stewardship-
grants/shoreline-naturalization/hovte-
naturalize-your-shoreline#how-mudbk-
enough

The shoreline produce§Z posSju § ~ P _ (( 8
70% of land-based animals and 90% of the aquatic plants a
animals rely (Kipp and Callaway, 2003)

Kipp, S. and C. Callaway, 2003. On the Livi
Edge: Your Handbook for Waterfront Living
Rideau Valley Conservation Authority.
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APPENDIX H. Riparian Protection and Management Strategies

Riparian setbacks are applied to land use activities undertaken by government, industry and landowners
to minimize environmental impacts, risks to infrastructure, pollution prevention, andaimtain public

safety. Setbacks from water are regulated by industry to prevent contamination of water from industrial
practices, maintain stable streambanks to minimize erosion, and to support biodywénsitistries have
developed setback practices unique to their industry, and are bound by provincial acts and rules (e.g.,
AOPA, operating ground rules) to abide by these setbacks. The MGA stipulates a minimum s&back of
m for development from water, however many municipalities recognize that 6 m is not snffioi

mitigate impacts of flooding to infrastructure, or for pollution prevention. The followiigdnlights

riparian setback guidelines for municipal development (H-1), and regulatory requirernoents f

agriculture (AOPA) (H-2), forestry (H-3) and oil and gas activity (H-4).

H.1. Provincial Guidance Pertaining to Development Setbacks

Table H1. Summary of riparian setback guidelines (GOA 2012).

Waterbody Substrate Modifiers
If the average slope of
Permanent the strip is more than Slopes >25% are
Water I 5%, increase the width | not credited
Bodies Glacial tl 20m of the strip by 1.5 m toward the filter
Lakes, Rivers, for every 1% of slope strip.
Steams, Seeps, over 5%
Springs Coarse .
textured sands (;onger/e natwg
Classlll- VIl and gravels, 50 m None gﬁzrr'gt‘u\:zlgﬂe;ign
Wetlands alluvial )
sediments regmes
6 m stripof native | If theaverageslopeof Maintain
Ephemerabnd vegetationor the stripismore than continuousnative
Intermittent o perennial grasses 5%,increasethe width .
Not specified . : vegetationcover
Streams, adjacentto the of the strip by 1.5 m alongchannels
Gullies streamchannel for every1% of slope and slopes
crest over5%
10 m stripof Maintain and
Class &Il B willow gnd conserve native
Wetlands Not specified perenmal grasses None wetlandor
adjacentto water marshlandplants
body onlegalbed and

H.2. Municipal Setbacks
City of Cold Lake (LUB 382)-10) *Refer to the source for the most current plans and policies

6.9 ENVIRONMENTALLY SENSITIVE LANDS: DEVELOPMENT NEAR LANDS SUBJECT TO FLOODING, ADJACENT T
WATERCOURSES AND STEEPER SLOPES

(1) On lands identified as environmentally sensitive, City Council anddddeéfrelopment Authority may require
the following information to be submitted as part of a development prmpplication, an application to
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amend this Bylaw, an application for subdivision approval, an applicatiam#nd a statutory plan, or an
appeal:

(a) A geotechnical study, prepared by a registered professional engineer, adgrbesproposed development.
The geotechnical study will establish building setbacks from property lines bashd @nd characteristics
of the subject property;

(b) A certificate from a registered professional engineer certifying that the detitpe proposed development
was undertaken with full knowledge of the soil and/or slope conditions efstibject property; and

(c) A certificate from a registered professional engineer when the proposed aawelnt includes cut and/or fill
sections on slopes, including the addition of fill on the subject prop&jyThe applicant shall be responsible
for the expense of the geotechnical study or certificate. The City, at its dmtretiay seek an independent
review of a geotechnical analysis submitted by an applicant.

(3) No development shall be permitted within the 11id0-year flood line as established by Alberta Environment.

(4) A minimum setback of 50.00 metres is required from the top of bank of watercourseshblld consist of
30.00 metres Environmental Reserve (ER) dedication as required by the MDP, with tioe lodi26.00
metres taken as Environmental Reserve (ER), Municipal Reserve (MR) and / or canseassiment. (a)
The 30.00 metres shall commence from the 108-year flood line unless a discernable top of bank exists
beyond this.

(b) The embankment is often geotechnical containment and therefore the 50.00 metrezckethall commence
beyond this.

(c) To enable the determination of top of bank setbacks in Section 6.8(2), theayhall undertake a top of
bank survey for the subject watercourse as a condition of the developmentiper

(5) Notwithstanding the provisions of Section 6.9 (4) above, the City will requineimum setback of 130
metres, from topef-bank of a watercourse, in accordance with Department of Fisheries and Oceans
requirements.

(6) Land dedicated as Environmental Reserve shall be left in its natural statee ¢W)rlimum setback in Section
6.9(4) may be reduced at the discretion of the Development Authority where a waterceureasidered
to be of a minor nature and there is no risk of adverse effect on develaporehe environment as
determined by the Development Authority.

(8) The Development Authority may increase any required setback or yard for any permitiestre@tionary use
where the regulation in the District would allow development that may be detnitaleto the preservation
of shoreland or environmentally sensitive areas, may be affected by bemfandplain or in proximity to
steep or unstable slopes, or may increase the degree of hazard.

(9) Trees shall not be cut, felled or removed on lands identified as emvénorally sensitive, without the prior
approval of the Development Authority.

MD of Bonnyville (MDP 2007, Section 3.93éfer to the source for most current plans and policies

4) Setbacks

a) A minimum environmental reserve setback of 30 metres (100 feet) from either thd tbp bank of a river or
stream or the high-water mark of a lake shall be applied, subject to the dizcretiCouncil/Development
Authority.

b) Environmental setbacks shall be established as part of the Area StructurgppPtanad process.

5) Development of Environmental Reserve land Development shall be altovesdst on Environmental Reserve
lands only if it serves the interests of the general public.

6) 1:100 Year Flood Plain

No permanent residential structures will be permitted within the 1:100-year fida@id of any river, stream or lake
shore, unless proper flood proofing techniques are applied. A certifftate a qualified, registered
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professional engineer or architect will be required by the Municipal DBigtriconfirm that the
development has been properly flood proofed.
7) Steep Slopes
o E35 VA]E}vu v3 o W E}Sidetiig fof the\Siibai/]sion pf Land Adjacent to Steep Slopes (to
define and protect the valley crest and toe of slope) will apply so that neldement will be permitted
within 30 metres (100 feet) from the top or bottom of a valley slope which exca&& percent grade.

Riparian Setback Matrix Model (Aquality 2012)

The Riparian Setback Matrix Model (RSMM) can be used to establish site-specific, defensible
Environmental Reserve setbacks, and to determine development setbacks and land uses for private
lands located adjacent to environmentally sensitive areas and/or significant lands within a
municipality (Aquality 202). Input measures include slope of land, height of bank, groundwater table
level, groundwater risk, soil type and texture, and vegetation/ground cover. Applicattithe RSMM
generally results in a development setback of 10 m to 60 m in width (possibly greater, depending on
local site conditions).

Example Setback Calculation A.completely forested site, with zero slope, low groundwater risk
and peat soils, results in a 10 m setback.

Example Setback Calculation &.site with 100% impermeable surface area, 15% slope, high
groundwater risk, and silt soils results in a setback of 60 m.

Sites having slope >15% are reviewed separately by a geotechnical engineer. Additielugdrdemnt
restrictions may apply in the 1:100-year flood-prone zone (mapped at the miaViavel) if the
setback width does not encompass this width. The RSMM requires a Professional Biolo@ites Q
to apply the model to individual sites, working with a land surveyor and others asedqui

H.3. Setbacks Associated with Agricultural Activity (GOA 2008). Refer to the relevant
legislation (i.e., AOPA EPEA for additional and the most recent requirements.

Table H.3.1Excerpt of setback requirements for the agriculture industry.

Activity - Setback Requirement

Common Body of Watér

Manure storage faciliti€sor manure collection aresnust be constructed at least 30 m (9
ft) away from a common body of water. This does not apply if the owner or operator
demonstrates to the NRCB, prior to construction, that either:

{dzZ v SpE o €E ]Jv P (Eyea sawdy frbm|thE€cdr@non body of water, ¢
{ Eu }E& }SZ & »« }v EC % E}S S]}v (}& $Z }uu}lv 1}
owner or operator protects the common body of water from contamination.

Manure Storage | Flooded Areas

Facilities and A manure storage facility or manure collection area must not be in an area that floods.
Manure {dz iWIiC & u £Jupu (0}} o Ao 8§ uvpE +3}E P
Collection Areas | must not be less than one metre below any part of the facility where run-on cae atim
contact with the stored manure.

{/(8Z iWiA C & u AJupu (o}} o Ao vv}s S E8[¥
manure collection area must be not less than one metre below any part of theyfadiere
run-on from the highest known flood level can come into contact with the stored manu
Natural Water and Wells

Manure storage facilities and manure collection areas must be constructed at least 10
away from a spring or water well. This does not apply if the owner or operator:
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Activity ~ Setback Requirement

{ u}veSE S « 3§} §Z E ZondtrutidRh, th&Eas dquifer from which the spring
rises, or into which the water well is drilled, is not likely to be contareid by the facility
{ lu%o u vie PE}uv A 8§ & u}v]3}E]VP % E}IPE u ]J( E «

Groundwater
Resource
Protection

XAll manure storage facilities and manure collection areas must have either a protecti
layer or liner that lays below the bottom of the facility and above the uppmetm
groundwater resource of the site and also meets regulatory requirements.

xSdid Manure Storage Facility or Collection Arg@he liner must be at least 0.5 m in dep
with a hydraulic conductivity of not more than 5 x16m/s.

Surface Water
Control Systems

Surface water control systems are required to minimize run-on flowing through aradf rur,
leaving a manure storage facility or manure collection area. These systems must not
significantly alter regular water flow, must not affect or alter a non-flowing watetytand
must not be located on a fish-bearing water body. The NRCB will determirgesystem
has to be designed and certified by a professional engineer.

Runoff Control
Catch Basin

Runoff control catch basins must have the following:

{ +S}E P % 15C S} }uu} S-dayirdiifallC @& }v

{  A]emaker that clearly indicates the minimum volume possible to accommodate
1:30 year one-day rainfall event,

{ (E } E }(v}5o0¢°s3ZviXiuAzZv §z *Jv ]* (Joo

Short-Term Solid
Manure Storage

Short-term solid manure storage sites can only be used for an accumulated total of 7
months within a 3-year period regardless of the amount of manure storedli&egens are
not considered short-term manure storage sites and must meet the requirements for
manure storage facility.

Short-term solid manure storage sites must be located at least:

{ AT u (E}u €& =] v }E} HUu%] plo JvP 8Z § §Z % E
{iilu (E}u <%E]JvP }JE A S E A oo

{iu }A 8z ASES o

{1 uSsSE } A-in®%-year maximum flood level or 1 m above the highest known
flood level if the lin-25-year flood level is not known.

If the land slopes towards a common body of water, the following setback distances m
be observed:

Mean slope Setback
4% or less -30m
Greater than 4% to less than 6% -60m
6% or greater, but less than 12% -90m

If the mean slope is 12% or greater, do not apply or store manure on the land.

Seasonal
Feeding and
Bedding
(Wintering) Sites
and Livestock

Seasonal feeding and bedding sites (wintering sites) and livestock corrals daojuios r@
permit but must be sited and managed to protect surface waterbodies. A seasonaidee
and bedding site or livestock corral must be located at least 30 m away from a commo
body of water. If this cannot be achieved, the operator must either desigrsitie to divert
runoff away from the water or move the manure to an appropriate location away from f{

Corrals water prior to a runoff event.

Manure Manure must be incorporated within 48 hrs when applied to cultivated land excephwhe
. applied to forages or direct-seeded crops, frozen or snow-covered landl@ssian

Incorporation

operation has a permit that specifies additional requirements.

Setbacks for
Manure
Application

Setback distances are required to reduce nuisance impacts on neighbours andrtozei
the risk of manure leaving the land on which it is applied and entering a comnuyndfo
water. Manure must be applied at least:

{iffiu AC (E}u E ] v }E }SZ E} u%] pljo JvP ]
{ i AC(Elu AS EAoo

{ii A C (E}u Juulv } C ldurfacs irgectign igiused

u
u
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Activity ~ Setback Requirement

{iiu AC (E}u Juulv } C }( A § & }ppliedadd ingerpouaied
within 48 hrs of application, except when applied on forage, direct-seedqibcfmzen or
show-covered land.

ZdZ <+ & le }uso]v-S]EQZRESU VUE *3}JE P _ (}E o v
common body of water also apply.

Inorganic
Fertilizer
Application

Prohibited releases

EPEArohibits operators from releasing into the environment a substance in asuatn
concentration or level or at a rate of release that causes or may cause a sigrifivanse
effect on the environment. An "adverse effect" is broadly defined to mean ithpdirment
of, or damage to, the environment, human health or safety or property." For exarfiple, i
farm operator spreads manure on land at a rate that will overload the nutrient lévéle
sail, or releases manure on land where the manure will run into a water,libdyoperator
is in violation of EPEA.

Best management practices

xApply fertilizer rinsate to a cropped area at a distance greater than 10 m from any su
water source and greater than 60 m from any well.
(http://www1.agric.gov.ab.ca/$department/deptdocs.nsf/all/agdex9398

xStorage facilities should be located more than 100 m from water wells and more thar
m from surface water bodies.

XEnsure loading takes place at least 30 m away from a well or surface (A&&RD 2004).

Pesticide Use,
Application,
Storage or
Washing of
Equipment

The use, application, storage or washing of equipment within 30 horizamgers of an
Z}% v } C }( dke geglldted activities in Alberta. Pesticides include herbicides,
insecticides, fungicides, rodenticides, and algaecides. Pesticide treatmeatdmin
accordance with th&nvironmental Code of Practice for Pesticaesegulated by ESRD.

Regulations concerning pesticide use near an open body of water applyoamhgisturbed
vegetation along rivers, streams and lakes. Persons applying a pesticide on edlarat
(cropland, improved pasture, managed turf and landscaped areas) must follow pesticig
label directions including any buffers specified for open bodies of watsufficient buffer
of natural vegetation should be left (similar to the buffers identifiethie Environmental
Code of Practice for Pesticifiégtween cultivated land and open bodies of water.

Generally,

- Application must not result in the deposit of pesticides into or ontg apen body of
water except in accordance with subsection 16(12).

- Applications must not be made within 250 m upstream of any surface water intak
a waterworks system.

- Aerial applications of pesticides to land must not be conducted while flyregtty
over an open body of water.

- Herbicides must not be deposited on areas that have slumped, beenedaslt or
are subject to soil erosion into the water body.

Setback distances for pesticide application within 30 horizontal metres (98 ft) of an ope
body of water is generally determined by the type of pesticide being ukedapplication
rate, type of weed listed under thé&/eeds Control Actnethod of application and
percentage of the infected area that receives application in a given $etibacks are
variable but generally range from the edge of the bed and shore to Emjifonmental
Code of Practice for Pesticidd10).

Applicators may apply the herbicides aminopyralid (when used uptiedamum
application rate of 0.12 kg/ha), chlorsulfuron, clopyralid, glyphosate, metsuifmethyl
(when used up to a maximum application rate of 0.09 kg/ha) and triclopyr (when used
a maximum application rate of 1.92 kg/ha) no closer than 1 horizontal metre from an o
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Activity Setback Requirement
body of water~pvo se }3Z EA]e *% ](] Iv 8Z uvp( SpE E
that no more than 10% of any 10Ciim the zone 1 m to 5 m from an open body of water
receives treatment in any calendar year.

aCommon body of wateincludes the bed and shore of a water body that is shared by (common to) timameone
landowner.

bManure storage facilityis a facility for composting or storing manure, composting material or compost (does not
include facilities at an equestrian stable, auction market, racetrack or exhibitiamdyo

‘Manure collection areaefers tothe floor or under-floor pits of a barn, the floor of a feedlot pen and a catch
basin where manure collects (not including the floor of a livestock corral).

d0pen body of waterncludes lakes, streams, rivers, irrigation canals and other natural watkesoAn "open body

of water" does not include ponds or dugouts that have no outieg completely surrounded by private land, and
are less than 4 hectares in area on private land or are less@iahectares on Public Land. Roadside ditches and
small (less than 0.5 m wide), dry intermittent streams are also not consideredhmmias of water (GOA 2013).

H.4. Forestry Standards and Guidelines for Operating beside waterbodies and watercourses.
Refer to the Operating Ground Rules for additional and most recent requirements.

Table H.4.1Excerpt from theStandards and guidelines for operating beside waterbodies (GOA 2022b)

Classification =~ Roads, landings, and bared areas \ Watercourse protection areas

For shorelines not located within On lakes exceeding 4 ha in area, no disturbance or
reserved areas, no disturbances shi removal of timber within 100 m of the high water
be permitted within the following mark. Alberta may require additional protection in th
distances of the high water mark. | GDP;
Lakes
On lakes less than 4 ha, no On lakes less than 4 ha, removal of timber prohibite|
disturbance within 100 m of the high within 30 m of the high water mark and any remova
water mark. within 100 m requires AIDEES [+ %o %o E}A 0 X
The buffer shall encompass the area from the high
water mark of the main watercourse to 20 m beyong
Construction not permitted within | the high water mark of the oxbow lake.
Oxbow lakes
100 m of oxbow lake.
Oxbow lakes outside the buffer of the main
watercourse shall be treated as water source areas
Semi- Cons_tructlorl or log decks not No disturbance or removal of timber within 10 m of
permanent permitted within 30 m of the marsh
waterbody.
marsh edge.
Shallow open ConsFructlorl or log decks not No disturbance or removal of timber within 20 m of
permitted within 30 m of the
water waterbody.
waterbody.

Section 4.2 Operational Ground Rules (GOA 2022c)
4.2.1 Harvest Area Design

4.2.1.1Converging watersheds of small permanent watercourses shall have buffers of 200m around
the converging point to enhance wildlife corridors.
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Table H.42. Excerpt from the standards and guidelines for operating beside watercourses (GOA 2022b).

Classification

Roads, landings, and
bared Areas

Watercourse protection areas

Operating conditions within riparian areas and water source areas

where operations are approved

Tree felling

Equipment operation

Large permanent

Not permitted within
100 m of the high water
mark or water source
areas within the riparian
management zone.

No disturbance or removal of timber
within 60 m of high water mark. No
removal of timber shall be approved
within 10 m of the high water mark;
Watercourses with deeply incised
unvegetated banks shall have the buffg
start from the top of the incised valje
and not the high water mark.

Trees shall be felled so that they @
not enter watercourse.

Should slash or debris enter the
watercourse immediate removal ig
required without a machine
entering the watercourse.

Where removal of timber within
60 m is approved, no machinery
is permitted within 20 m of the
high water mark.

Small permanent

Not permitted within 30
m of the high water
mark or water source
areas within the riparian
management zone.

No disturbance or removal of timber
within 30 m of high water mark. No
removal of timber shall be approved
within 10 m of the high water mark;
Watercourses with deeply incised
unvegetated banks shall have the buffg
start from the top of the incised valley
and not the high water mark.

Trees shall be felled so that they ¢
not enter watercourse.

Should slash or debris enter the
watercourse immediate removal ig
required without a machine
entering the watercourse.

Where removal of timber within
30 m is approved, no machinery
is permitted within 20 m of the
high water mark.

Transitional

Not permitted within 30
m of the high water
mark or water source
areas within the riparian
management zone.

No disturbance or removal of timber
within 10 m from the high water mark g
to the top of the break in slope where
the break occurs within 15 m.

Trees shall be felled so that they ¢
not enter watercourse.

Should slash or debris enter the
watercourse immediate removal ig
required without a machine
entering the watercourse.

Heavy equipment may operate
within 20 m when conditions
allow;

No skidding through watercours
except on approved crossiag

Intermittent

Not permitted within 30
m of the high water
mark or water source
areas within the riparian
management zone.

Buffer of brush and lesser vegetation tg
be left undisturbed along the channel.
Width of buffer shall vary according to
soils, topographical breaks, water sour
areas and fisheries values.

Trees shall be felled so they do nc
enter watercourses, unless
otherwise approved by Alberta.
Should slash or debris enter the
watercourse, immediate removal i
required without the machine

entering the watercourse.

Heavy equipment may operate
within 20 m when conditions
allow;

No skidding through watercours
except on approved crossings.
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H.5. Setbacks Associated with Oil and Gas Activity (DACC 2015).

Watercourses

Watercourse Width ' Channel Characteristics

Setback Requirements

Large Permaneft >5m Defined channel 100 m

Small Permane#ft 0.7t5m Defined channel 45 m

Intermittent/Spring? <0.7m Defined channel 45 m

Ephemeral - No defined channel 15m
Waterbodies

Type \ Basin Characteristics Setback Requirements

Lakes Open water (> 2 m depth) 100 m

Permanent Shallow Open Water | Open water (> 2 m depth) 100 m

Ponds (S&K%

Deep marsh margin

Semi-permanent Ponds/wetlands
(S&K 19

Emergent deep marsh throughout

100 m

Non-permanent Seasonal Wetlan(
(S&K 1f)

Shallow marsh

45 m

Non-permanent Temporary
Wetlands (S&KA)

Wet meadow

15 m setback requirement for well
sites and pipelines

Fens

No defined channel; Slow flowing

No specific setback; attempt to
leave undisturbed

Bogs

Peatland; Acidic wetland

No specific setback

The setback for watercourses is measured from top of break (valley), or where unddforadhe top of the

bank.

2May or may not contain continuous flow
3The setback from the defined bank of the waterbody or the outer margin of thede® of vegetation that is not
defined/bounded by upland vegetation communities.
4Steward, R.E., and H.A. Kantrud. 1971. Classification of natural ponds and lakegacitted prairie region.
Resource Publication 92, Bureau of Sport Fisheries and Wildlife, U.S. Fishdiifiel $€itvice, Washington, D.C.
Northern Prairie Wildlife Research Centre Online, found at Norther Prairie WildliéaRbBentre.

Standard 100.9.6.2WVellsites, pipeline installations, plant sites and camps shall maintain a minimum
100 m buffer to the edge of valley breaks. In the absence of well-defined watercourse valleyadreaks
100 m buffer from the permanent watercourse bank applies.
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APPENDIX I. Fish Sustainability Index Risk Thresholds for Walleye and

Northern Pike

Table I.1.Walleye adult abundance Fish Sustainability Index scores and risks developed from index
netting. Adult catch rate thresholds are based on ten lightly exploited actively managed referkese la
used to establish the very low risk category (FSI 5). The other risk categories were then based on IUCN
methodology used to establish sustainability category thresholds (MacPherson et al (@@ 018c

Adult Abundance FSI Score

Adult Index Netting Catch
(fish/net-night)

Sustainability Risk Category

20.3-29 Low Risk
14.5-20.3 Moderate Risk
2 5.8-14.4 High Risk
(1] Extirpated

Table 1.2.Northern Pike adult abundance Fish Sustainability Index scores and risks developed from index
netting. Adult catch rate thresholds are based on five lightly exploited actively managed refereese la
used to establish the very low risk category (FSI 5). The other risk categories were then based on IUCN
methodology used to establish sustainability category thresholds (MacPherson et al.(&@A4)2018d

Adult Abundance FSI Score

Adult Index Netting Catch
(fish/net-night)

Sustainability Risk Category

15.3-21.8 Low Risk
3 10.9-15.2 Moderate Risk
4.4-10.8 High Risk
0 Extirpated
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APPENDIX JWatercourse Crossings and Stream Connectivity

The importance of properly placed and maintained watercourse crossings to aquatic ecosystems has
increased in recent years as biologists highlight the need to improve stream connectilityere

sediment and erosion impacts to streams, and restore fish passage. There are few examples of the use
of targets and thresholds to management stream crossings, however the BC Government has
established risk indicators for streams in interior BC (BC Government 2017), and the Athabasca
Watershed Council has established risk and disturbance indicators (Table J.1). In addition, the Athabasca
Watershed Council explored stream connectivity as indicated by the number of culverts peri00

area of tertiary watershed. This indicator has no ecological thresholds as classification was derived
through Jenks statistical analysis and is only relative to the other tertiary watersheds in the Athabasca
watershed (AWC 2012) (Table 9.18).

Table J.1Risk ratings and disturbance classification examples determined for interior BC and the
Athabasca watershed.

Interior BC Athabasca Watershed
(BC Government 2017) (Athabasca Watershed Council 2012)

Risk/Pressure

Rating Density Density
(# stream crossings/ki) | (# stream crossings/ki)

Disturbance Classification
(# stream crossings/100 kfn
watershed area)

Low <0.16 <0.4 D]vlu oW GiXii HOA ¢
Moderate 0.16 - 0.32 Hi X 5<G6 D} & S V&’WE' S}GOXA
High >0.32 HiXo0 Elevated: >9.5 culverts/100 Km

A GIS inventory of watercourse crossings was completed in the Beaver River watershed, as wedl as a fiel
survey in the Jackfish Creek and Manatokan Creek sub-hasistsess their functionality and integrity

with respect to stream flow, fish passage, and potential for erosion (WorleyParsons 2012). Results of the

GIS inventory are summarized in Tabe

The number of crossings per km of channel length was determined for the Beaver River watershed data
and compared to the BC density risk rating, and the connectivity disturbance classification indicator
(number of stream crossings/100 kmwatershed area) established for the Athabasca watershed. These
two comparisons resulted in similar risk/disturbance class ratings. Medoid Partitioning was then used to
cluster the culvert data into three groups (NCSS 2019; Bhat 2014). The values clustered todether fel
within the disturbance classifications developed for the Athabasca watershed, with the exception of the
Upper Beaver watershed that was clustered with the Moderate Disturbance grouping rather than in the
Elevated Disturbance classification. This preliminary assessment may be used to prioritize watersheds
for further assessment and restoration of stream connectivity where feasible.
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Table J.2Number of culverts identified by sub-watershed (WorleyParsons 2012).

# culverts/100 : Approx. Total | # Crossings/km
Sub-Watershed Nurmsey eff | eemseel | & eUiveiE) km? watershed Dlstu_rl?ange Chp;nnel length of Char?nel Risk Rating
Culverts | Area (kn?) km? Classification
area (km) Length
Beaver River-Lowe 33 479 0.069 6.9 Moderate 133 0.248 Moderate
Beaver River-Uppe 684 5844 0.117 11.7 Elevated 3151 0.217 Moderate
Cold Lake 37 6083 0.006 0.6 Minimal 2272 0.016 Low
Jackfish Creek 4651 553 0.092 9.2 Moderate 254 0.201 Moderate
Sand River 21 3609 0.006 0.6 Minimal 1852 0.011 Low
Manatokan Creek 35(40) 430 0.093 9.3 Moderate 221 0.181 Moderate
Marie Creek 49 834 0.059 5.9 Moderate 325 0.151 Low
Medley River 11 385 0.029 2.9 Minimal 224 0.049 Low
Moose Lake 116 932 0.125 12.5 Elevated 361 0.321 High
Muriel Lake 145 870 0.167 16.7 Elevated 426 0.340 High
Reita Creek 70 293 0.239 23.9 Elevated 208 0.337 High
Redspring Creek 87 733 0.119 16.4 Elevated 356 0.337(?) High
Sinking Lake 7 80 0.0875 8.75 Moderate 11 0.636 High
Wolf River 16 731 0.022 2.19 Minimal 333 0.048 Low
Total Crossings 1,357 21,856 - - - 10,127 - -

aThis was reported as 120 in BRWA (2013)
b This was reported as 1,395 in BRWA (2013)
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Section 10.@s taken from the Beaver River IWMP. Please refer to the completenéot for further

context.

10.0 PRIORITIES

Implementation tables were developed to support the implementation of meendations presented
in the IWMP. The tables summarize implementation actions, identify raiel responsibilities, and
suggest a preliminary timeline for each of the main valuefresked in the Plan. LICA’s IWMPC
identified five priority recommendations (Table 20) using the following priaritgria:

1.
2.

Recommendation provides watersh@dde benefits and/or may benefit all
Recommendation addresses current knowledge gaps (urgesd teefill gap vs. interesting
information that contributes to general scientific understanding)

Aligns with current work and priorities

Significant interest in the recommendations expressed

Table 20. List of top five priorities for Beaver River IWMPemehtation.

Priority Recommendation Lead Role

1.

Develop and implement a lortgrm surface water quality monitoring = LICA, supported
program in collaboration with all stakeholders to leverage resources by All

achieve mutual goals.

Collaborate to implement BMPs and land use strategies to protateéw LICA, supported
quality and riparian health, particularly where riparian intactness scordsy All

are below the target and threshold and water quality is a concern.

Seek opportunities to support riparian restoration where assessment LICA; supported
indicated healh condition does not achieve targets and/or thresholds by All
Collaborate with stakeholders to prioritize and develop a fishery AEP

monitoring program, including keyabitats Update fisheries

management objectives prior to tourism and reatien planning

(proposed in the Cold Lake Subregional Plan).

Prioritize the completion of floodplain maps for watercourses and-hig Municipalities;
water marks for lakes to support implementation and enforcement of supported by
urban development setbacks through policy gidnning. AEP
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- F:gure oL ke Sub-watersheds of the

STATE OF THE BEAVER RIVER WATERSHED

INTRODUCTION

The Beaver River watershed is located in the boreal
plain of east-central Alberta and west-central
Saskatchewan, about 300 km northeast of
Edmonton. The name beaver is likely a translation
from the Cree name, amisk, and appears as such on
maps from as early as 1790. The Beaver River
originates near the town of Lac La Biche as the
outflow from Beaver Lake and flows generally east
for about 250 km passing to the south of Cold
Lake - the largest lake in the Alberta portion of the
watershed - to enter Saskatchewan. The Cold River
originates at the east end of Cold Lake in
Saskatchewan and flows east, eventually to join the
Beaver River. It turns north joining the Churchill
River at ile-a-la-Crosse to flow to Hudson Bay.

- —" - Beaver,uRwer Watershed ;Alberta.—
-

L

For this report, the geographic area of interest is the
watershed upstream of the Beaver River at the
interprovincial boundary and upstream of the Cold
River at the outlet of Cold Lake. To measure and
monitor conditions in the watershed environmental
indicators are used so that present conditions can be
assessed and compared to desirable outcomes.
Water management plans can then define
management actions required to improve
environmental conditions, where required, to achieve
these outcomes. However, indicators used in this
summary are relative not absolute; that is, the results
may not compare to results for other watersheds in
the province. Figure 1 depicts the individual sub-
watersheds discussed in this summary.
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LANDFORM AND LAND COVER

The Beaver River watershed in Alberta is triangular-

shaped, with the base on the interprovincial
boundary and the apex pointing into Alberta. The
lowest portion of the watershed is along the Beaver
River itself. Higher lands lie along the southern fringe
of the watershed and in the north within the Cold
Lake Air Weapons Range. Elevaticns in the watershed
range from 750 m to 500 m above sea level. For the
most part, the landscape is an undulating to
moderately rolling plain, with some hummocky
uplands. This landscape is formed by glaciation and,
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indeed, there are surface features formed as glacial
meltwater channels that do not reflect current runoff
patterns. For example, a channel containing a chain
of small lakes and undersized streams runs into
Moose Lake and out of the lake to the Beaver River.
Contemporary lakes such as Kehiwin, Bangs and Thin
lakes partially occupy the channel.

Although the watershed is dominated by deciduous
forest, it lies in Alberta’s boreal forest natural region
marking the southern limit of closed forest and the
northern advance of agriculture. Generally, the
southern portion of the watershed is in the dry
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mixedwood natural subregion while the northern
portion of the watershed is in the central
mixedwood natural subregion. Although the dry
mixedwood subregion tends to have been
transformed by agriculture, natural vegetation
consists of aspen forest with a shrubby understory.
Some white spruce and jackpine occur in dry sites.
Natural vegetation in the central mixedwood sub
region consists of a closed cover of tall, trembling
aspen, balsam poplar, white birch, and white spruce,
with a thick understory of mixed sedges and tall
shrubs. The extensive, poorly drained peatlands are
usually covered with sedges, willow, black spruce,
and tamarack. Jackpine is common in sandy sites.

As shown in Figure 2, the watershed is dominated by
grey luvisol soils in well-drained upland areas, both in
the north and along the southern boundary. These
grey soils are associated with the forests of the
central mixedwood sub-region. Wet depressional
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areas contain significant organic soils. The portion of
the watershed extending from Cold Lake towards
Beaver Lake and to the north closely aligns with
Alberta’s designated Green Zone — a less settled area
of forested provincial crown land.

Agricultural lands cover one-third of the watershed,
much of this associated with the dark grey
chernozemic soils and dark grey luvisols of the Beaver
River lowlands and the Mooselake River watershed. A
good deal of this land is devoted to pasture as cattle
operations are the dominant agricultural land use,
accounting for 57 percent of all farm operations.
Natural and improved pastures cover one half of the
agricultural lands while crop lands account for 36
percent. Summer fallowing is rarely used.

The current landcover of the Beaver River watershed is
shown in Figure 3. Clearly evident are the large areas
where significant human influences predominate,
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i'..f'i_




particularly in the Beaver River lowlands and the
Mooselake River sub-watershed. This modified
landscape is the result of agricultural activity.
tndicators of agricultural activity such as cultivation
and manure production shown in Figure 4 are very
closely aligned with the soils classification.

Significant wetlands are found in the watershed. The
northern portions are almost completely forested
and contain ecologically important areas of poorly
drained fens and swamps. Ducks Unlimited Canada
has classified the water and wetland features of the
Alberta portion of the watershed. Sixty-seven
percent is considered upland, the remaining portion
being open water or wetland. Of this portion fens
comprise 46.5 percent; swamps, 23.5 percent;
marshes, 4.5 percent; bogs, 3 percent; and open
water 22.5 percent.

Linear features such as roads and seismic lines also
alter the landscape. Linear features may lead to
increased erosion or may fragment habitat and
effects may influence runoff, water quality and
ecological integrity. Within the Beaver River
watershed, linear features are minimal in the Sand
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River sub-watershed and relatively sparse in the Cold
River sub-watershed. Elsewhere in the watershed
linear features are relatively dense, sufficient to give
rise to concerns about environmental effects.

An approach to addressing concerns about linear
features is to consider stream crossing density.
Stream crossings are a potential indicator of road
density and may influence fish movement if not
well designed. Figure 5 illustrates stream crossing
density in the Beaver River watershed. As is the case
with linear features, crossing density is low in the
Sand River sub-watershed. It also tends to be low in
the sub-watersheds north of the lower Beaver River.
Crossing density is particularly high in the Muriel
and Reita creek sub-watersheds.

Another attribute of a watershed’s landscape is
riparian health. The condition of riparian zones has
significant influence on ecological integrity. The
customary surveys of diversity, structure, and health
of riparian plant communities have not been carried
out in the Beaver River watershed. Riparian
conditions on the mainstems of the Beaver and
Sand rivers are generally good. While there is some
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exposed soil, an average of seven percent exposed,
there is little bank erosion or bank disturbance.

A small number of lakes have been assessed using
aerial videography. Results are shown in Table 1.

Emissions of substances such as oxides of sulphur
and nitrogen associated with oil and bitumen
production may affect both soils and vegetation in
parts of the watershed. The deciduous and jack pine
forests of the watershed are sensitive to these
emissions and to long-term acidification of soils.
Some sandy soils south of the Beaver River in the
Moose and Muriel take areas are also sensitive to
acidification

CLIMATE

The Beaver River watershed experiences a humid
continental to subarctic climate typical of the
Canadian interior plains. Winters are long and cold,
but sunny, while summers are short and cool. The
average annual temperature at the city of Cold Lake
is 1.6°C with the summer mean being 15.8°C and
the wmter mean '-14 508 The hlghest recorded

Summary Report Beav

Table 1  Riparian Health of Marie, Crane, Hilda

and Ethel Lakes.

Hoalthy (%2} Moderately Impaired {%i} Highly Impaired (%)

is -48.3°C in January 1954. Typically, there are 105
to 115 frost-free days and 1251 growing degree-
days each year. The average annual temperature has
increased by more than one degree in the last 50
years,

Average annual precipitation is 400 to 600 mm.
This includes the water equivalent of the annual
snowfall, whose average depth is about 120 cm. In
general, precipitation increases from east to west
and from south to north in the watershed. Annual
precipitation at Cold Lake is 440 mm, three-quarters
of which falls as rain. Rain in the months of June,
July and August accounts for one-half of the annual
precipitation. Precipitation trends at Cold Lake
indicate that average annual precipitation in the
last 50 years has declined. Annual gross
evaporation in the watershed ranges from 500 to
750 mm each year. On average, therefore, the entire
watershed experiences a moisture deficit.

The State-of-the Beaver River Watershed
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SURFACE WATER

The principal tributaries of the Beaver River are the
Sand River plus Manotokan, Jackfish, and Marie
creeks, which enter from the north. The Amisk River
drains the western portion of the watershed and,
together with the Mooselake River plus Muriel and
Reita creeks, enters the Beaver River from the south.
The Cold Lake portion of the watershed includes the
Medley and Martineau rivers, which enter the lake
from the north. Cold Lake itself straddles the
Alberta-Saskatchewan boundary.

Unlike many Alberta rivers, the Beaver River
originates on the boreal plain rather than on the
eastern slopes of the Rocky Mountains. Because of
this, runoff is not subject to the stabilizing
influence of mountain snowmelt and shows
considerable variability from year to year and
within the year. The typical runoff pattern is
shown in Figure 6, which is a plot of median daily
discharge for the period of record. The river rises
to a peak in the latter part of April because of
spring snowmelt and rain during the snowmelt
period, then generally recedes through the
remainder of the year. Unlike prairie streams of
southern Alberta , however, the Beaver River will
respond to summer rainstorms with dramatic
increases in flows. indeed, in some years the
summer flow may be greater than the peak flow
during spring runoff.
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The streamflow record for the Beaver River and its
tributaries is relatively short. The Prairie Provinces
Water Board, however, has calculated naturalized
flows for the Beaver River at Coid Lake Reserve
based on statistical correlations with other
streams. This record, shown in Figure 7, begins in
1912 and shows an overall slightly decreasing
trend, as does the instrumental record beginning in
the 1950s.

The streams within the Beaver River watershed flow
naturally, unimpeded by dams and other works. As
illustrated in Figures 6 and 7, there is considerable
variation in flow both within a given year and
between years. Annual streamflow in 1992 was the
lowest in 100 years while that in 1997 was the
third highest. Annual water vield tends to be
highest for streams rising in the Cold Lake Air
Weapons Range and is lowest for tributaries such
as Mooselake River and Muriel Creek.

An indicator of annual streamflow reliability can be
calculated by comparing the range in streamflow
values to the median. The larger the calculated
number, the less reliable the streamflow. There is
insufficient data to perform such calculations for
the ephemeral southern tributaries of the lower
Beaver River; nonetheless, their flows are very
unreliable, Streamflow reliability for various sub-
watersheds is shown in Table 2. The Cold River
has the maost reliable flow in the watershed.
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Table 2 Annual Streamflow Reliability in the Beaver

River Watershed.

Minimum Median Maximum Range as %%

(1000 m3) {1000 m3} {1000 m?*} of Median

Southern Tributaries such - -- --| vary high
as Manselake River, Murisl
Creek and Reita Creek

Beaver River near Gocdndge: 148 52 554 478 230 910
Anusk Faver at Hwy 36 ] an 20097 | 188320 816
Woll River al Oullat of 92 17 560 105 000 441
Woll Lake

Sand Rlveral iha Mouth 41072 247 590 1016954 394
Jackhish Creek naar La Corey 148 11147 46 484 417
Beavar River a4 B8 726 471513 | 1918408 392
Cold Lake Reserve 1 |

Cold River at the Outletof | 12700 | 421000 | 1410000 331
Cold Lake i

1 L. < b

Streamflows of the lower Beaver River are also quite
reliable due to the significant contribution from the
Sand River,

The Beaver River watershed has an abundance of
lakes: more than 2000 can be identified with
1:250 000-scale mapping. In general, these lakes can
be identified as one of three types. The most
common is a typical prairie lake or slough with
shallow depths and gently sloping sides. These
shallow depressicns may be occupied by wetlands or
beaver dams in parts of the basin. Such lakes are very
sensitive to climate-driven, water level fluctuations.

The second type of lake is one that is deep and has
very steep sides. These lakes have been carved by
glacier action. (Not all lakes fitting this general
description are necessarily ice-carved.) Because they
intercept and interact with multiple aquifers, these
lakes do not fluctuate widely from year to year. Cold
Lake, which is over 100 m deep, is one such lake.
The third type is one that lies in glacial meltwater
channels. These are often shallow and tend to form
chain lakes in the larger meltwater channel. Kehiwin
Lake is an example.

The lakes in the watershed provide significant
recreational opportunities for residents and visitors.
Some are fished to support ¢ domestrc consumptlon by. .

b A
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lakes, are fished commercially. A few of the lakes
supply water for communities and industry. Water
levels of a few lakes are regulated by weirs at the lake
outlet. Little documentation exists for Primrose Lake,
the largest lake in the entire watershed, which lies
almost entirely in Saskatchewan.

There are 28 lakes for which sufficient data are
available to consider trends in lake levels. In general,
lakes in sub-watersheds entering the Beaver River
from the north tend to contain lakes whose levels are
stable. Some even show very slight increases in water
levels. Lakes in the sub-watersheds entering the
Beaver River from the south may have either stable or
declining water levels. Muriel Lake exhibits the most
significant decline of all the monitored lakes.

GROUNDWATER

The bedrock beneath the Beaver River watershed
consists of a succession of sedimentary deposits,
mainly sandstones, shales and limestone, resting on
the Pre-Cambrian shield. The McMurray Formation at
a depth of about 600 m is variously water saturated,
and a source of brackish water, or bitumen saturated.
The heavy oil recovered in the watershed originates
mainly in the Clearwater Formation, which overlies
the McMurray Formation. The Grand Rapids
Formation lies above the Clearwater Formation.
These Lower Cretaceous formations range in age
from 144 to 97.5 miillion years.

The uppermost bedrock of the watershed is
composed of dark grey marine shales, known as the
Lea Park Formation, and underlain by Colorado
shales. The Lea Park Formation is a silty marine shale
with ironstone concretions. In the southwest part of
the watershed, the Lea Park Formation is overlain by
the Belly River Group. This consists of a grey to
greenish grey non-marine sandstone or mudstone,
also with ironstone concretions. These formations
~date from the Upper.Cretaceous period, some,97:5%
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Prior to glaciation, the bedrock surface was eroded
by predominantly eastward flowing rivers. This
produced broad paleovalleys with shallow side
slopes and low gradients. The dominant valiey in
the watershed is the Helina Valley, known as the
Hatfield Valley in Saskatchewan. Others include the
Beverly, Sinclair, Wiau, Kikino, and Vermillion
valleys. Original sediments on the valley walls may
have originated from as far away as the Rocky
Mountains. During the earliest glacial periods these

N
Beaver River Watershed
(Alberta Portion) #
Buried Valleys t
High 630 m +
500 m

Low 330 masl

amp

valleys were filled with substantial deposits of
sediments as the glaciers advanced and retreated.

Glacier meltwater also scoured new channels in the
bedrock surface during the earliest interglacial times.
These scoured channels tend to have concave
longitudinal profiles and steep side slopes. Their
original sediments tend to be derived from the Pre-
Cambrian Shield. These channels include the Sand
River, Bronson Lake, Big Meadow, Moore Lake and
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Figure 9 Chart of Drift Formations (adapted from Parks
et al 2005).

Kehiwin channels. The bedrock topography, as well
as the valleys and channels 15 shown in Figure 8. It is
essential to recognize that the pre-glacial and glacial
paleovalleys are independent of present-day surface
topography.

The bedrock topography of the watershed is
covered by unconsolidated sediments, known as
drift, deposited over the last 2.5 million years. The
thickness of this drift may vary from zero, where
bedrock is visible, to 200 metres in the Sinclair and
Wiau valleys. The greatest thickness is in the
Moostoos Upland. Layers of drift can be mapped
based on the origin and nature of the materials of
the various formations By definition, in Alberta the
materials that overlie the bedrock and underlie
glacial til comprise the Empress Formation. This
formation intersects the hed of Cold Lake. The
regional units in the watershed and their basic
composition are shown in Figure 9. The Empress,
Bronson and Muriel Lake formations lie within the
buried valleys and channels of the watershed. The
Bonnyville Formation is notable as it is the first
f mation that extends beyond the buried valleys.
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HUMAN SETTLEMENT
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Table 4  Fish Species of the Watershed
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Water-based Recreation
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Water Quality Degradation

KNOWLEDGE GAPS

Landscape Modification

Climate Change
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December 2022

CurrentProposed BudgeRevisiting the State of the WatersH&DW)
Report
WPAC Operational Grant 262627
Within the WPAC operational grant application submitie&eptember 2022, a total of $40,000 was

includedover a 3year termto be allocated taevisitingthe SOW repottThis is only a proposdalidget
asconfirmation offundingis anticipated tche receivedn the coming months.

WPAQOperationalGrant Proposd Budget: State of the Watershed

Year 20232024 20242025 20252026
Amount $10,000.00 $10,000.00 $20,000.00
Total $40,000.00

2013 State of the Watershed Expenses

The first State of the Watershed report was completed in 2013 by the BeawsVRitershed Alliance.
The table below includes the expense allocated to the report based on past docuioeitket could
be referencedPlease note that it is possible that not all expenses are refldmkxv. This is to serve
only asadditional insighinto the resources that were required whehe report wasfirst written.

2013 State of the Watershed Reporting

Year 20102011 2012 2013
Revenue Stream Alberta Environment LICA Budget (WPA( LICA Budget (WPA(
Outcome SOW ToRnd Draft Report SOW Repor SOW Repor
Amount $65,000 $35,866.99 $22,886.80
Anticipated Total $123,753.79

Additional Information

The State of the Watershed report should iggdatedto reflectthe current environmentatonditionof
the watershedThere is also an expectation of SOW reporting todwewed and updated agquired
or afterevery 8 years, as outlined in tivandateand Roles Document signed between LICAthad
Ministry of AERNn 2022

The state of the watershed rept is one of the 2 key deliverables produced by WatedshBtanning and
Advisory Councils (WPAQs)escribes the history of the watershed, its natural and built featutes,
condition of the resources, and the impact of human atstion the watershedState ofthe Watershed
reports are expected to inform the development of Integrated Watershed ganeent Plans (WM},
providing a foundation of information for developing effective managemenattsgies to meet
watershed goals (Government of Alberta22y.



IWMPC Meeting

Date: September 9. 2022 Recorder: Tina_Johnson
ACTION LIST
Person
Date to be assigned
Task completed to task Y

Process for Seeking Support

* Reach out to municipal partners regarding IWMP & getting Se?\;g::;?]eégggz )

their support for the Plan Kayla IP

Next Meeting: Decemberl, 2022
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