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 2023-24 Attendance 
LICA Watershed Committee Meetings 

 
 
 

NAME November 
30, 2023 

February 
12, 2024 

April 3, 
2024 

 

John Ilchuk  A   

Alyssa Krawchuk A A   

Shawn Elgert     

Robert Machatis     

Clem Parenteau     

Louise White     

Kristen Berezanski     

Abdi Siad-Omar     

Alex Oiffer     

Paul Kip     

Vic Toutant     

Nathan Ballard/  

Jennifer Kerr 

    

Richard Bourgeois     

Bill Parker     

 
 = Present  A= Absent from Meeting    

Reminder- if attending virtually please be 
cognizant of quorum before logging off  
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Lakeland Industry and Community Association 
🖃🖃 Box 8237, 5107W - 50 Street, Bonnyville, AB T9N 2J5 
🕾🕾 780 812-2182     🖷🖷 780 812-2186     🖳🖳  www.lica.ca      

 

LICA Watershed Committee (LWC) Meeting 
LICA Boardroom and via Microsoft Teams 

April 3, 2024 
9:00 a.m. – 12:00 p.m. 

 
 

Time Item Agenda Discussion 
Leader 

Required 
Outcome 

9:00  1.0 CALL TO ORDER   
  1.1 LICA Vision, Mission, and Values & Territorial Acknowledgement   
  1.2  Meeting Expectations Paul For Information 
  1.3 Member Introductions  All  
  1.4 Attendance Review Paul For Information 
  1.5 Approval of Agenda 

1.5.1   April 3, 2024, LWC Agenda 
Paul 

 
For Decision 
 

  1.6 Approval of Minutes 
1.6.1   February 12, 2024, LWC Meeting Minutes – DRAFT  

 
Paul 

 
For Decision 

  2.0 NEW BUSINESS    
9:10  2.1 Indicator List Discussion– LWC Only1 

2.1.1   Proposed Indicators and IWMP Recommendations 
 

Kayla 
 
For Discussion 

9:30 
 

 2.2 Fiera Biological Consulting Ltd (Fiera) Join Meeting 
2.2.1   Member & Contractor Introduction  

All 
 

 

9:40  2.3 Overview of Proposed Approach & Methods 
2.3.1   Description of the Driver-Pressure-State-Impact-Response 
           (DPSIR) Framework 
2.3.2   Overview of proposed indicators, associated metrics, and     
           potential data sources for assessing metrics. 

 
Fiera 

 
Fiera 

 

 
For Information 
 
For Information 
 

10:20  BREAK – 10 min   
10:30  2.4 Discussion Period 

2.4.1   Is the list of indicators and metrics appropriate?  
2.4.2   Are there any indicators or metrics that are missing? 
2.4.3   Are there any other datasets available that may be more  
           appropriate for assessing indicators than those identified?   

All For Discussion 

  2.5 Final Indicator List and Metrics Kayla For Decision 
11:55  3.0 UPCOMING MEETING DATES   
  3.1 Board of Directors Meeting – April 25, 2024 Paul For Information 
  3.2 Next Meeting – TBD  Paul For Information 
12:00  4.0 ADJOURNMENT Paul For Decision 
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1 LICA Watershed Committee members, please be prepared to discuss the proposed indicator list, prior to 
Fiera Biological Consulting joining at 9:30 am. This time allows Committee members to be on the same 
page with any additions or deletions felt necessary.  

REMINDER 
Please track and report your volunteer hours on the LICA sign-in sheet located in the 

LICA boardroom, or via email to lica2@lica.ca 

mailto:lica2@lica.ca
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LICA Watershed Committee 
Meeting Minutes 

Monday, February 12, 2024 
1:00 p.m. – 4:00 p.m. 

LICA Boardroom and Microsoft Teams 
 

 
Present: Richard Bourgeois 
 Clem Parenteau 
 Shawn Elgert 

Amanda Avery Bibo 
 Abdi Siad-Omar 
 Alex Oiffer  

Kristen Berezanski 
Robert Machatis 
Louise White 
Nathan Ballard 
Jennifer Kerr (left at 2:29 pm) 
Paul Kip  
Vic Toutant 
Bill Parker 

 
Observers and Guests:   

 
Staff: Kayla Hellum, LICA Environmental Coordinator 
 Kristina Morris, LICA Executive Director 

Stephanie Sampson, Education & Outreach Coordinator 
 Eveline Hartog, LICA Administrative Professional 
 Lori Jodoin, LICA Administrative Professional 
 
Regrets:  John Ilchuk 

Alyssa Krawchuk 
 
  
1.0 CALL TO ORDER 
 

The Executive Director called the meeting to order at 1:03 p.m. 
 
1.1 LICA Vision, Mission, and Values & Territorial Acknowledgement 
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1.2 Meeting Expectations 
 

The Committee Chair reviewed expectations for virtual attendees which include: 
• Attending meetings in-person, when possible, 
• Participating with cameras on for the duration of meetings, 
• Providing notification 10-15 minutes in advance prior to leaving the 

meeting to ensure quorum is maintained.  
The protocol for tracking of volunteer time was also addressed. 

 
1.3 Member Introductions 

 
1.4 Attendance Review 

 
The Committee Chair reviewed the attendance with the committee. It was noted 
that Alyssa Krawchuk now has two consecutive absences, including today’s 
meeting, as she had another meeting scheduled at the same time. 

 
1.5 Approval of Agenda 

 
 1.5.1 February 12, 2024, LWC Agenda 

 
#1 Moved by Clem Parenteau AND CARRIED that the February 12, 2024, LWC Agenda be 

amended to include item 2.5 North Saskatchewan Watershed Alliance Letter of Support 
request, for discussion. 

 
1.6 Approval of Minutes 

 
1.6.1 November 30, 2023, LWC Meeting Minutes - DRAFT 

 
#2 Moved by Louise White AND CARRIED that the November 30, 2023, LWC Minutes be 

approved as presented. 
 

2.0 NEW BUSINESS 
 
2.1 Fisheries Workshop 

 
The Environmental Coordinator presented the Fisheries Workshop to the 
Committee for a decision. This workshop was held in the Fall of 2023, and she is 
seeking approval to host a Spring workshop in partnership with the School of 
Fish. The workshop will be held over two days, with day one being in the LICA 
boardroom focusing on fish identification techniques utilizing preserved fish. The 
second day will take place at a lake where participants will have the opportunity 
to handle and identify live fish. The workshop was successful in the Fall and there 
were participants on a waitlist to attend. The May dates are currently now taken, 
but there is availability in June.  
The Committee Chair asked if there is a budget for this. The Environmental 
Coordinator stated that the cost would either come out of the IWMP budget or the 
E&O funds depending on the State of the Watershed Project outcomes. 
 

#3 Moved by Richard Bourgeois AND CARRIED that LICA host a two-day Fisheries 
Workshop in partnership with School of Fish for a cost of $2,000.00 and that LICA 
purchase their field guide for the 15 participants at an additional expense of $825.00. 
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2.2 Winter Wildlife Monitoring Program Poster 

 
The Environmental Coordinator shared the Winter Wildlife Monitoring Program 
Poster with the committee, encouraging them to print it and share it throughout 
their organizations. This program monitors general wildlife, birds, and fish. To 
date, she has received only two entries in the program.  

 
2.3 2024 CreekWatch Participation 

 
The Environmental Coordinator discussed the 2024 CreekWatch Participation 
with the committee. This is not a continuous LICA program and therefore it is 
brought forward every year to discuss participation. She asked the committee if 
they would like to take a break from this program or continue to try to find 
volunteers to participate in Creek monitoring.  
A committee member inquired about how closely LICA is working with Cold Lake 
First Nations (CLFNs), as they may have information to share on monitoring. It 
was stated that the Environmental Coordinator reached out to CLFN, seeking 
their interest in CreekWatch monitoring participation, specifically at Reita Creek. 
She did not receive correspondence back but is not familiar with their other in-
house monitoring programs.  
The Committee Chair shared that they would like to see the monitoring program 
continue, but a lack of citizen interest and volunteers makes it challenging. 
Another member thought that not participating this year, may not be a loss as it 
would always be available next year. The possibility of hiring someone to 
complete tributary water quality monitoring for LICA was also brought forward, as 
LICA staff cannot complete monitoring with current grant funding. Following this, 
a discussion on the Citizen Science program commenced questioning whether 
this is the best monitoring program for LICA to participate in and support 
recommendations of the IWMP. Once the State of the Watershed is complete, 
there may be more interest from volunteers in participating depending on the 
results of the report. 
The Environmental Coordinator’s recommendation was to postpone the program 
and focus on the State of the Watershed report, the Riparian Health Campaign, 
and LICA’s Little Environmental Stewards Program in 2024. The Committee 
agreed and decided to reassess this program in Spring 2025. 
 

#4 Moved by Kristen Berezanski AND CARRIED that LICA postpone the 2024 CreekWatch 
program to be reevaluated in Spring 2025. LICA to continue to gauge interest in the 
region.  

 
2.4 Seeking WPAC Representation on the AWC Board 

 
The Environmental Coordinator informed the committee that the WPAC’s are 
seeking a representative on behalf of them for the Alberta Water Council Board. 
This was presented to the Board of Directors last month at their meeting. They 
directed her to seek interest from this committee. A question did arise at the 
Board meeting, on the possibility of virtual attendance. She reached out to the 
two representatives currently on the AWC Board, and they informed her that most 
meetings could be attended virtually however there would be some meetings that 
required in-person attendance.  
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The Committee Chair expressed interest and requested time to obtain more 
information from LICA’s previous representative before he officially submitted his 
name forward for Board approval.  

 
2.5 North Saskatchewan Watershed Alliance (NSWA) Letter of Support Request 

 
The Environmental Coordinator brought forward a request from NSWA. They are 
working in collaboration with the Confederacy of Treaty Six First Nations to 
develop a guidebook on drought resiliency. They are requesting a letter of 
support including in-kind staff support. She feels this is a very important project to 
be involved in. The letter of support that they are requesting would accompany 
their project grant for project execution. The letter would need to be submitted by 
Friday, February 16, 2024, to be included in the grant application. The 
Environmental Coordinator requested an extension as the next Board meeting is 
Thursday, February 22, however, they stated that an extension would not be 
possible as the grant application had a deadline of February 20, 2024. 
 
One member expressed the need for more information and was also cautious 
about the additional workload this would bring to staff. The Environmental 
Coordinator asked for specific questions that the committee had, that she could 
bring forward for more clarification. The Committee requested more information 
on the workshop locations, phases of the project (timelines), and deliverable.  
 
A Government of Alberta representative stated that they support this project as 
drought resiliency is a priority for the Government and believes engaging with 
Indigenous communities would be a great project. He also stated that time costs 
would be minimal for LICA. The Committee agreed to support the project and to 
state in the letter that in-kind support would be provided for this project totaling a 
maximum of 40 staff and volunteer hours, over the course of the project from April 
through October 2024. The Environmental Coordinator will draft the letter from 
LICA and send it to the officers by email, for approval, as the deadline is at the 
end of the week. This will be ratified at the upcoming Board of Directors meeting. 
 
 

3.0 ONGOING BUSINESS 
 

3.1 Species at Risk Flipbook 
 

The Environmental Coordinator shared the finalized Species at Risk Flipbook with 
the Committee. Based on the feedback from the last meeting, the flipbook was 
updated and was presented for approval. One Committee member mentioned 
that numerous sensitive species seem to be missing based on a website they 
utilize. Such species include Fisher, Canada Lynx, Barn Swallow, Sharp Tail 
Grouse, Bald Eagle, and Piliated Woodpecker. The Environmental Coordinator 
explained the species in the flipbook were taken directly from a Government of 
Alberta Species at Risk website. It was brought to her attention that there is 
another Government Resource that she could use to further develop this list, the 
Wild Species Data Search. It is a challenge as these websites do not always 
show corresponding information.  
 
A discussion was held for three options, a) print the book as it is and reference 
the website that supports this list, b) to remove the species classified as sensitive, 
or c) include the additional species that are classified as sensitive, in accordance 
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with this secondary government website. This option will push the printing to the 
next fiscal year, as there is a large number to include and further research will 
need to be conducted for each species. The Environmental Coordinator stated 
that she would like the flipbook to be an inclusive list and would prefer to add in 
the additional species so that it is a reliable resource. If we removed the sensitive 
species, the flipbook would be very small, including only one page for mammals 
(Caribou). She also explained that adding pages to the book would decrease the 
number of books that could be printed according to the allowable budget.  
The Committee agreed that option c was the best direction to pursue. The 
Environmental Coordinator will draft a new species list and send it to the 
committee, through email, for review and feedback. Notification will also need to 
be given to the Government of Alberta that this funding will be diverted to the 
2024-25 first quarter, as the committee did not want to prepay for this resource in 
this fiscal year.  
 

#5 Moved by Paul Kip AND CARRIED that the Species at Risk Flipbook include additional 
sensitive species referenced in the Wild Species Data Search and extend publication to 
next quarter.  

 
3.2 State of the Watershed Project Proposal Comparison 
 

The Environmental Coordinator presented the two proposal options for the State 
of the Watershed Project to the committee for decision. The two submitted 
proposals differed in the project approach. Palliser Environmental Services Ltd. 
stated that they would work collaboratively with LICA, Stakeholders, and other 
Partners, holding monthly meetings with this committee to complete the reporting. 
The other proposal from Fiera Biological Consulting Ltd. shows that they will have 
a complete project team in-house to complete the report.  
 
When going through the indicators submitted in each proposal, committee 
members had some questions about specific sections. The Environmental 
Coordinator shared that once a contractor is chosen, a meeting between the LWC 
and Contractor would take place to solidify the indicators and SOW project 
details. These changes will affect the overall cost of the project.  
 
When comparing the proposals, the committee referenced the budget, and it was 
agreed upon that Fiera Biological Consulting Ltd. would be a preferential choice, 
due to their cost, a team of subject matter experts, and less time commitment 
from the committee and LICA’s staff. The Executive Director explained that an 
amended budget of $108,000.00 would be available, pending Board approval 
next Thursday, which would give room to make changes and accommodate more 
indicators if necessary. This would leave $29,000.00 for any amendments.  

 
It was requested that Fiera Consulting provide a list of indicator definitions to be 
sent to the committee prior to their first meeting in March 2024. At this meeting, 
the indicators for the State of the Watershed will be chosen.  

 
#6 Moved by Amanda Avery Bibo AND CARRIED that LICA contract Fiera Biological 
Consulting Ltd. to complete a two-year project for the recreation of the Beaver River 
State of the Watershed Report and online component.  
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3.3 Aquatic Invasive Species Fund Application Outcome 
 

The Environmental Coordinator informed the committee that LICA was not 
successful in receiving the Aquatic Invasive Species Prevention Fund (AISPF). 
The proposal met the AISPF criteria and was placed on an over-programming list, 
in the event that more funds become available.  
 
The Executive Director informed the committee of a meeting with Environment 
and Protected Areas, that LICA’s name was put forward for a possible $10,000.00 
grant. It will be known in April 2024, if LICA was approved for this grant. If 
approved, at that time, the committee will discuss possible projects.  
   

 
4.0 ACTION LIST 

 
4.1 Follow-up on Action List 

 
4.1.1 November 30, 2023 

 
The Committee reviewed the Action List from the November 30, 2023, 
meeting. The Species at Risk flipbook will change its status back to in-
progress. She also mentioned working with Cold Lake First Nations on 
incorporating more Dene names into the book. 

 
 
5.0 UPCOMING MEETING DATES 

 
5.1 Board of Directors Meeting – February 22, 2024 

 
5.2 Next Meeting - TBD 

 
A poll will be sent to the committee to schedule a March meeting to review State 
of the Watershed project indicators once dates are confirmed with Fiera Biological 
Consulting Ltd. 
 

 
6.0 ADJOURNMENT 

 
The meeting adjourned at 3:13 p.m. 
 

#7 Moved by Louise White AND CARRIED that the meeting be adjourned. 
 
 

Approved on:   _________________________ 
Date    

_________________________ 
Signature   



Beaver River IWMP Recommendations Supported. 
Please note this is intended to support discussions in solidifying the indicator list. It is possible that other 

recommendations could be informed and supported by the proposed indicator list. 
Licensed Ground Water Withdraws 9.2.3.2. Groundwater. b) Availability mapping. 

Surface Water Withdrawals
9.2.3.3. Lake Water Levels. a) Improve understanding of hydrologic process.
 B) Monitor lake water levels of interest to First Nations and Metis. 

Roads 9.5.3.3. Wetland Mitigation. a) Road construction.

Linear Disturbance
9.7.3.5. Tourism & Recreation. b) Trails. c). Infrastructure supports. d) Bridges.
Linear disturbances such as transmission lines, seismic lines, pipelines, etc (CLSRP).

Conversion to Industrial 9.5.3.3. Wetland Mitigation. a) Road construction.
Conversion to Agrucultural 9.5.3.3. Wetland Mitigation. b) Agricultural activity.

Livestock Density 9.7.3.2. Agriculture. b)BMP implementation for livestock and farm operations.

Chemical Applications 
9.7.3.2. Agriculture. c) Minimize or eliminate the use of herbicides and fertilizers adjacent to
 watercourses. 

Precipitation 6.1 Impacts on surface water quantity. 

Drought Index
Considerations for riparian area and wetland mitigation & retention, climate change,
 water quantity, and urban development.

Climate Moisture Index
Considerations for riparian area and wetland mitigation & retention, climate change, 
water quantity, and urban development.

Surface Water Storage 9.2.3.1 Low Streamflows and Lake Water Levels. b) Water storage and the creation of dams.

Discharge
9.6.3.2. Fish Habitat & Restoration: b) Identify key drivers of high-water temps (including discharge), and develop and strategy to 
mitigate the impact. 
9.7.3.1. Urban Development. b) Manage stormwater release rates and volumes. 

Riparian Intactness

Priority #2: Collaborate to implement BMPs and land use strategies to protect water quality and riparian health... 
Priority #3: Seek opportunities to support riparian restoration where assessments indicate health conditions do not achieve 
targets and/or thresholds. 
9.4.3.1. Riparian Area Condition.
9.4.3.3. Riparian Conservation.
9.4.3.4. Riparian Restoration. 

Interior Habitat
9.6.3.7. Key Wildlife and Biodiversity Zones.
    b) Habitat restoration.

Native Vegetation Edge
9.5.3.1. Wetland Inventory & Valuation.
9.6.3.4.a) Shoreline habitat inventory.

Native Cover

9.6.3.2. Fish Habitat and Restoration:
    b) Identifying key drivers of high-water temperature (i.e., lack of riparian vegetation) and develop a strategy to mitigate the impact.
9.7.3.2. Agriculture:
    b.4) Develop grazing management plans that promote healthy riparian areas identified by stable streambanks and supported by 
deep-rooted vegetation. 
9.4.3.2. Riparian Protection (i.e., setbacks & vegetation cover).

Critical Habitat for Caribou
As per CLSRP: retaining & reclaiming caribou habitat by reducing the human footprint in
 critical habitat areas. 

Stream Connectivity

9.2.3.1 Low Streamflows and Lake Water Levels. c) Hydrologic process and connectivity.
9.6.3.3. Watercourse Crossings and Stream Connectivity.
    A) Manage watercourse crossings.
    b) Monitor and Remediate Watercourse Crossings.

Species Richness

Priority #4: Collaborate with stakeholders to prioritize and develop a fisheries monitoring program, including key habitat. Update 
fisheries management objectives prior to tourism and recreation planning (proposed in the Cold Lake Sub-Regional Plan). 
9.6.3.2. Fish Habitat & Restoration:
    a) Water Temperature Monitoring.
    b) Strategy to Maintain Water Temperature.  
    c) Fish Spawning Habitat Survey.
    d) Determine Status of Lakes Closed to Fishing. 
9.6.3.5. Beavers.
    a) Assess occurance of beavers & b) Identify beaver management tools.

Species Uniqueness
9.6.3.7. Key Wildlife and Biodiversity Zones.
    b) Habitat restoration.
9.6.3.8. b) Implement strategies to mitigate the potential for AIS.

Basic Water Chemistry

Algal Blooms

Groundwater: Quality & Quantity
9.2.3.2. Groundwater. b) Availability mapping. - Quantity.
9.3.3.4 Groundwater. a) Groundwater water quality indicators - Quality.

Indigenous Knowledge Indicator
9.8.3.2. Indigenous Knowledge. a) conduct interviews and studies. Collaborate to document First Nation and Metis knowledge and 
experience to support watershed condition reporting and decision-making. 

Change to Human Footprint
IWMP Table 3: Percentage change in land use cover (Ag, forestry, oil & gas). Monitors land use changes and quantifies cumulative 
impacts of multiple land uses in watersheds. 

Point-Source Including other Industries.

Other Indicators as Identified in Table 3 & IWMP Priorities, 
not yet included. 

Land Use: Population, Recreation & Tourism.
Priority #5: 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. 

Land Use

Point & Non-Point
Source Contaminants

Water Availability
(Past, Current, Future)

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

5. 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. 

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

5 implementation priorities for the IWMP's recommendations: 

Ensuring SOW Indicator Consistency with IWMP Recommendations

The below proposed SOW indicators could help to determine  and/or may provide the tools to inform  the following IWMP recommendations.
 It is important that the indicators chosen serve to support the implementation of the Beaver River IWMP. 

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. 

Fish & Wildlife 

Water Quality

Priority #1: Develop and implement a long-term surface water quality monitoring program. 
Priority #2: Collaborate to implement BMPs and land use strategies to protect water quality and riparian health... 
9.3.3.2. Maintain & Improve Water Quality (a-f). 
9.3.3.2. Monitoring & Evaluation .

Proposed SOW Indicators

Preliminary additions for 
consideration.

 (Further discussion is 
needed with the LWC and 

Fiera to solidify any 
additions.)

Vegetation & Habitat

Water Use
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1. Introduction 

1.1. Project Understanding  

Lakeland Industry and Community Association (LICA) is a multi-stakeholder organization that serves 
as the Watershed Planning and Advisory Council (WPAC) for the Beaver River Watershed. As one 
of eleven WPACs in Alberta, LICA is mandated under the Water For Life Strategy to periodically 
report on the State of the Watershed (SOW) for the Beaver River. The first SOW report for the 
Beaver River was completed in 2013 and included a general description of the Beaver River 
Watershed. Additionally, the report included a suite of qualitative and quantitative condition and 
pressure indicators that were used to generally assess the state of the watershed.  
 
Given that the last state of the watershed assessment for the Beaver River watershed was 
completed over a decade ago, LICA is planning for the development and delivery of a second SOW 
assessment and report. This assessment will occur in two phases: Phase 1 will begin in April 2024 
and will extend to the end of March 2025. This first phase will be focused on completing the SOW 
assessment using a newly selected suite of indictors that will be assessed and compared across the 
watershed. This phase will include a comprehensive technical report that will document the methods 
and results of the assessment. Phase 2 will commence in April 2025 and will extend to the end of 
March 2026. This phase will include the development of an on-line SOW report. This on-line version 
of the report will use the data and information from Phase 1 and will present it in a more accessible 
and interactive on-line format. 
 
Fiera Biological Consulting Ltd. is pleased to respond to this request for a proposal to collaboratively 
work with LICA to complete the State of the Watershed assessment and reporting for the Beaver 
River watershed. This proposal outlines our proposed approach, a general schedule of activities, and 
associated budget. We have also provided an overview of our company’s relevant experience and 
introduce you to the key personnel from our team who would undertake this work alongside LICA 
and their partners in the Beaver River watershed.  
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2. Approach 

2.1. Proposed Methodology 

We propose using the Driver-Pressure-State-Impact-Response framework (DPSIR; Lammers and 
Gilbert 1999; Smeets and Weterings 1999) as the conceptual model for assessing and reporting on 
the State of the Beaver River Watershed. This framework has been widely used by organizations 
such as the European Union Environmental Agency, the Organisation of Economic Co-operation and 
Development, the United Nations Environment Program, and the United States Environmental 
Protection Agency (Patrício et al. 2016). The advantage of this framework is that it can be used to 
organize, clarify, and formalize cause-and-effect relationships between human activities and the 
environment. Specifically, this framework will allow LICA to identify explicit connections between 
management commitments outlined in the Beaver River Integrated Watershed Management Plan 
(Palliser 2022) and the Drivers and Pressures that affect the State of indicators that are being 
measured and tracked as part of the State of the Watershed assessment and reporting. 
 
Under this framework, Driver, Pressure, State, Impact, and Response are defined as follows 
(Oosterwind et al. 2016; Ficken et al. 2022): 

 Driver: A natural or anthropogenic “superior complex phenomena” that governs the nature of 
ecosystem change within a watershed. Drivers are generally defined as complex 
phenomena that are beyond the direct control of management. Anthropogenic drivers are 
based on economic, social, and political demands or needs such as food, health, 
employment, energy, and employment. Natural drivers include phenomenon such as climate 
and weather, geology, and topography.  

 Pressure: A human or natural factor that alters the environmental state of the watershed 

due to a Driver-initiated mechanism. Pressures can be conceptualized as the mechanisms 
by which a Driver alters the state of the watershed. In some cases, management can directly 
influence the occurrence, intensity, and/or direction of a pressure. In other cases, there may 
be pressures that are unmanageable, which is to say that management actions can 
consider, but cannot respond directly to the pressure.  

 State: The actual condition of the watershed and its ecological and hydrological components 
that emerges from the exertion of a particular pressure. The state or condition of a given 
watershed component can be evaluated within a certain area and timeframe using 
quantitative or qualitative descriptions that are based on physical, biological, and/or chemical 
characteristics. 

 Impact: The environmental or socio-economic consequences of environmental state 
change, which can be negative or positive. Generally, impacts are detected and measured 
through monitoring, which can lead to a response if the impact exceeds a management 
threshold or trigger. 

 Response: Management actions that seek to reduce or prevent an unwanted change, or 
that seek to develop a positive change in the watershed. Notably, the ability to respond to 
change that is driven by natural pressures may be limited to adaptation measures, whereas 
a response to pressures that are driven by human activities may be able to influence the 
strength and direction of an impact. 
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The state of a watershed is determined by many natural factors, such as geology and climate, but 
also by various pressures that are exerted due to human drivers. Notably, many of the issues that 
may be causing a decrease in watershed condition or health can be attributed to a single or common 
driver and/or pressure. For example, agriculture can be a significant driving force that results in the 
conversion of natural habitats (pressure), which results in a decrease in the state of ecological and 
hydrological indicators, such as species richness, water quality, and riparian condition. Within the 
DPSIR framework, the amount and intensity of a given Pressure can be measured and tracked (e.g., 
% of the watershed covered by agricultural production), in addition to assessing State indicators that 
quantify or describe the past, current, or future status or condition of ecological or hydrological 
systems in the watershed. Further, by connecting Driver, Pressure, and State indicators to Impacts 
and Responses, LICA and its partners can assess progress towards achieving management goals 
aimed at maintaining or improving the health of the Beaver River watershed.   
 
We have illustrated an example of how the Driver-Pressure-State-Impact-Response conceptual 
framework could be applied as part of the SOW reporting for the Beaver River watershed in Figure 1. 
The proposed Pressure and State indicators that would be included in the SOW assessment are 
noted with an asterisk(*). This is a proposed list only, and we would finalize the list of indicators that 
will be the focus on this assessment in collaboration with LICA and its partners as part of our 
proposed scope of work. 
 
Further detail on our proposed work plan as it relates to the delivery of the SOW assessment and 
reporting is provided in Section 2.2 below. 
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Figure 1. Example of how the Driver-Pressure-State-Impact-Response (DPSIR) framework could be applied in the assessment and reporting of 
the State of the Beaver River watershed. The proposed list of indicators that would be quantified as part of the scope of work are noted with an 
asterisk.  
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2.2. Work Plan 

PHASE 1: State of the Watershed Assessment & Reporting 

Task 1.1 Project Kick off & Indicator Selection Workshop  

The purpose of this workshop will be twofold. First, the meeting will serve to introduce key personnel 
from the consulting team and LICA, as well as to confirm roles, responsibilities, and expectations. 
Second, the workshop will be used to explore and discuss the DPSIR framework presented in Figure 
1 to determine the most appropriate and highest priority indicators for inclusion in the SOW 
assessment and report. While we have provided a list of indicators that we feel are suitable for 
inclusion in the SOW assessment, this list is only preliminary, and we feel that it is essential that the 
final list of indicators is developed in consultation with LICA.  
 
Note that we have provided a budget based on the list of indicators (23 in total) included in Figure 1. 
If minor changes are made to this list (e.g., substitution of similar indicators), we do not anticipate 
that the budget will be significantly impacted. If major changes are made to the list (e.g., addition or 
removal of indicators), this may constitute a scope change, and the budget may have to be 
reevaluated. Based on the discussion and the feedback gathered during the workshop, a final list of 
indicators will be developed, and this list will be used as the basis for all further analysis and 
assessment.  
 

Task 1.2 Indicator Assessment & Quantification 

The first step in this task will include assembling the data that will be required to quantify each 
indicator. This will involve acquiring the data from a relevant and reputable source, checking the data 
for quality, assembling the data, and processing the data into secondary data products, as required. 
Once the data management tasks are complete, each indicator will be quantified following 
standardized methods. Indicators will be assessed at the HUC 8 watershed scale; however, for some 
of the data (e.g., climate) it may be more appropriate to summarize the data at a larger spatial extent 
(e.g., HUC 6 watershed). The results of the quantification will be summarized in maps and/or 
graphics, as is appropriate for each indicator. For some indicators (e.g., those associated with Water 
Availability), we will provide an analysis of past (historical), current, and future (projected) conditions. 
For other indicators that have appropriate data and for which we have sufficient time and budgetary 
allocation, we will also present trend data, if possible.  
 

Task 1.3 Develop First Draft of SOW Technical Report  

A report will be developed that will include a description of the project, overall goals and objectives, 
detailed methodologies, and results from the indicator quantification. Results will be presented by 
indicator and the data will be summarized and compared across each HUC 8 watershed. This report 
will not include a detailed or comprehensive overview of the watershed (e.g., landforms, geology) 
given that this information has already been summarized and presented in the 2013 State of the 
Watershed Report.  
 

Task 1.4 Present SOW Preliminary Results 

Once LICA has been given an opportunity to review the initial draft report, a meeting will be 
scheduled and the preliminary results from the assessment will be presented. A discussion will follow 
where people will be encouraged to ask questions and provide feedback on the analysis and results.  
 

Task 1.5 Finalize SOW Technical Report 

The Project Manager for LICA will compile all relevant comments on the draft report and these 
comments will be submitted to the consulting team for their consideration. All comments will be 
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reviewed, and a final report will be prepared that integrates and addresses all relevant comments. A 
final version of the report and spatial data deliverables will be provided in electronic format to LICA’s 
Project Manager. 

 

PHASE 2: Development of an On-line SOW Report 

Task 2.1 Scoping Meeting 

The primary purpose of this meeting will be to discuss the goals and objectives for the on-line SOW 
website. Specifically, this meeting will focus on understanding what the strategic goals are for the 
site, who the primary audience is, the level of detail and information that should be included, the type 
of functionality that is desired, and the general look and feel for the site.  
 
Note that we are proposing to use ArcGIS Experience Builder to create the on-line SOW website. 
Experience Builder allows for the integration of mapping information alongside text and other visual 
information, and it has been used by other WPACs to create similar SOW interfaces. Experience 
Builder is a standard offering as part of an ArcGIS licenses, and as such, should be available for use 
by LICA in the creation of this on-line SOW platform. As part of the ArcGIS Online platform, all the 
data is hosted by ESRI, and the cost associated with this hosting is paid for using “credits” that are 
associated with the ArcGIS account. As such, we have assumed that there will be no additional cost 
associated with the building of the SOW report and that all on-going hosting costs (if any) will be the 
responsibility of LICA. If an alternative platform is desired for the building and hosting of this SOW 
platform, this will constitute a scope change, and the work plan and budget will have to be 
reevaluated.  
 

Task 2.2 Development of a Site Map 

The focus of this task will be to develop a site map that outlines the main pages that will be included 
in the SOW site, the way that information will be organized at the page level, and how the pages 
relate to one another. This will include proposed tiles, major headings, and content descriptions for 
each page. The site map will be presented to LICA during a teleconference meeting. Based on the 
discussions and feedback from this meeting, the site map will be revised and finalized before 
proceeding to the next task.  
 

Task 2.3 Template Creation 

Based on the site map and the overarching goals and objectives for the website, a template will be 
created for each major page that will be part of the SOW site. This will include the creation of an 
outline for how each page will be organized and the type of information and visual elements that will 
be included on each page. The template will also serve to communicate the overall design and 
layout of each page. This step will help define how content flows within and between pages, and the 
level of detail that will be included in each page.  
 
Once a template has been created for each major page, the consulting team will meet with LICA via 
teleconference to present and discuss each template. Additionally, this meeting will include 
discussions about the level of functionality that is possible given the capabilities of the platform that 
is being used to develop and deliver the site.  
 

Task 2.4 Content Development & Design  

Once our team has received feedback on the template, we will begin creating content for the entire 
site. While the final report from Phase 1 of the project will form the basis for much of the content that 
will be included in the site, the content will be revised to make it more accessible to a non-technical 
audience. Additionally, we expect the website to be highly visual, and as such, our team will develop 
new visual content (as needed) specifically for use on the website. 
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Task 2.5 Website Building & Testing 

When all the required content has been developed for each page, the content will be transferred to 
the web platform to build-out the website. Once the content has been added to the web platform, the 
functionality of the site will be tested. When a working version of the site has been built, a link will be 
shared with LICA personnel so that they can click through and test the site before it is launched. 
Prior to the public launch of the site, our team will check-in with LICA personnel to discuss any 
issues or concerns (e.g., spelling errors, non-functional links) that need to be addressed before the 
public launch of the site.   
 

Task 2.6 Finalization & Launch of On-line SOW Report Website 

Once LICA has signed off, the SOW website will be launched. As part of this task, our team will 
provide on-going support for a period of 14 days after the launch of the site to ensure that it is 
functioning as designed. Additionally, this task will include the development of a training manual that 
will include basic information about how to access the site and interact with the content using 
Experience Builder.  
 

2.3. Schedule 

As per the Terms of Reference provided to our team via email on Dec 6, 2023, LICA has provided a 
general timeline for completing the major tasks outlined above, with Phase 1 being completed in 
fiscal year 2024 and Phase 2 being completed in fiscal year 2025. A general timeline for the delivery 
of the major tasks outlined in our work plan for Phase 1 is provided in Table 1. At this point, we have 
not provided a more detailed schedule for Phase 2; if our team is the successful proponent, a 
proposed schedule for Phase 2 would be provided to LICA at the scoping meeting (Task 2.1).  
 

2.4. Budget 

The anticipated cost associated with completing the scope of work outlined in this proposal is 
$131,467.20, plus GST. A summary of the budget presented by Phase, individual task, and 
personnel is presented in Table 2.  
 
The following is a list of assumptions that were made in preparing the cost estimate; any changes to 
these assumptions will be considered a scope change with potential impacts to the proposed budget:  

 Between 20 and 23 indicators will be included in analysis and reporting for Phase 1  

 ArcGIS Experience Builder will be the platform utilized for Phase 2 of the project. LICA will 
provide our team with their ArcGIS Online credentials so that we can build the SOW 
application within their account.  

 All costs associated with hosting and maintaining the SOW website will be the responsibility 
of LICA. 

 Any costs associated with professional design and printing of the SOW technical report 
(Phase 1 deliverable) will be borne by LICA. 
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Table 1. Proposed project work plan for the completion of major tasks, milestones, and deliverables for Phase 1 of the project, which is 
expected to extend between April 1, 2024, and March 31, 2025. 
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Phase 1: SOW Assessment & Reporting

--- Contract Award X

1.1 Project Kick-off & Indicator Selection Workshop* ¢

1.2 Inidicator Assessment & Quantification (22 indicators) X X X X X X X X X X X X X X X X X X X X X X X X X X X X

1.3 Develop First Draft of SOW Technical Report X X X X X X X X X

1.4 Present SOW Preliminary Results* ¢

1.5 Finalize SOW Technical Report X X X X X X X X

Monthly Progress report X X X X X X X X X X X

*Dates will be finalized in consultation with LICA ¢ Meeting or Workshop

X Deliverable 

WEEK

TASK
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Table 2. Proposed budget by Phase, task, and key personnel. 
 

  

 
 

  

S. Clare 

PhD, PBiol 

S. Koenig

MGIS, PhD

L. Fernandes

PhD

G. Sass

PhD

L. Clare

MA

$150 $150 $110 $125 $105

1.1 Project Kick-off & Indicator Selection Workshop 16 0 0 0 0 16 $2,400.00

1.2 Inidicator Assessment & Quantification (23 indicators) --- --- --- --- --- --- ---

a) Water Use (2 indicators) 28 0 0 0 0 28 $4,200.00

b) Land Use (4 indicators) 0 4 24 0 0 28 $3,240.00

c) Point & Non-Point Source Contaminants (2 indicators) 8 16 0 0 0 24 $3,600.00

d) Water Availability (5 indicators) 0 0 0 48 0 48 $6,000.00

e) Vegetation & Habitat (4 indicators) 0 40 0 0 0 40 $6,000.00

f) Fish & Wildlife (4 indicators) 0 40 0 0 0 40 $6,000.00

g) Water Quality (2 indicators) 40 0 0 0 0 40 $6,000.00

1.3 Develop First Draft of SOW Technical Report 80 32 24 24 0 160 $22,440.00

1.4 Present SOW Preliminary Results 24 6 0 6 0 36 $5,250.00

1.5 Finalize SOW Technical Report 24 4 0 6 0 34 $4,950.00

1.6 Project Management & Team Meetings 36 10 8 8 0 62 $8,780.00

256 152 56 92 0 556  ---

$38,400.00 $22,800.00 $7,000.00 $11,500.00 $0.00 --- $78,860.00

2.1 Scoping Meeting 6 0 0 0 4 10 $1,320.00

2.2 Development of a Site Map 16 8 0 0 16 40 $5,280.00

2.3 Template Creation 24 16 0 0 24 64 $8,520.00

2.4 Content Development & Design 40 24 24 0 24 112 $14,760.00

2.5 Website Buidling & Testing 24 24 0 0 8 56 $8,040.00

2.6 Finalization & Launch of Website 24 8 0 0 0 32 $4,800.00

2.7 Project Management & Team Meetings 24 16 4 0 8 52 $7,280.00

158 96 28 0 84 366  ---

$23,700.00 $14,400.00 $3,080.00 $0.00 $8,820.00 --- $50,000.00

PROFESSIONAL TIME (hrs.) 414 248 84 92 84 922  ---

COST($) $62,100.00 $37,200.00 $9,240.00 $11,500.00 $8,820.00 --- $128,860.00

Disbursements (2%) $2,577.20

Subtotal $131,437.20

GST (5%) $6,571.86

Total $138,009.06

Personnel  Task Costs

Total 

(hrs)
Fees ($)

Sub-Total ($)

*Disbursements are calculated as 2% of professional fees and cover costs associated with travel for meetings, the maintenance of specialized GIS and remote sensing software, and 

other miscellaneous costs.

Phase 1: SOW Assessment & Reporting

Sub-Total (hrs.)

Sub-Total ($)

Phase 2: Development of an On-Line SOW Report

Sub-Total (hrs.)
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3. Expertise & Experience 

3.1. Corporate Profile  

Fiera Biological is an industry leader in natural area management and conservation planning in Alberta. We 
specialize in the selection, development, and application of systematic, objective, and repeatable criteria to 
inform land-use planning at multiple spatial scales, with a focus on integrating robust scientific principles about 
natural resource management into land use policy and planning decisions. We understand that the successful 
management of natural resources in Alberta is a complex task that requires the integration of ecological, 
social, and economic information, and our team has experience working with stakeholders and policy actors 
across a wide range of sectors.  
 
Our team has a long history of working in collaboration with WPACs across the province on a diversity of 
watershed assessment and management projects. This has included the development of a novel GIS tool that 
uses land cover data to assess riparian habitat intactness. Since 2016, we have worked with seven different 
WAPACs and various other local watershed groups to use this tool to cumulatively assess over 55,000 km of 
lake, river, and stream shoreline in Alberta. Additionally, we have worked with WPACs on several other 
projects, including the development of a watershed assessment framework for the Oldman Watershed Council 
and State of the Watershed reporting for the Athabasca Watershed Council.  

3.2. Project Team  

Our team will be led by Shari Clare (PhD, PBiol), a Sr. Ecologist and professional biologist who has 25 years 
of experience managing projects across Alberta. Shari will be supported by a team of highly skilled 
professionals with experience in GIS, remote sensing, and hydrology. Shantel Koenig (MGIS, PhD) is a Sr. 
Landscape Ecologist and will be the GIS Lead. Gabor Sass (PhD) is a Sr. Hydrologist and will be the Remote 
Sensing Lead. Luisa Fernandes (PhD) is a GIS Analyst and will provide support to both Shantel and Gabor. 
Finally, our team will include Leanne Clare, a communications and engagement expert who has extensive 
experience in science communication and online engagement, who will help support the development of the 
on-line SOW website. 

An overview of the experience and qualifications of our key team members is provided below. Resumes are 
provided in Appendix A. 

Shari Clare, Director, Sr. Ecologist (PhD, PBiol) - Project Manager  

Shari is one of the co-founders of Fiera Biological and is a highly skilled ecologist with professional and 
academic research experience across western Canada. Shari specializes in collaborative projects that require 
working across disciplinary boundaries to understand and define complex problems, and to develop 
information and tools that can be used to better inform land use and policy decisions. Her natural science 
background is diverse, and includes expertise in limnology and aquatic science, watershed and conservation 
planning, wetland restoration and management, wildlife monitoring, and ecosystem service assessments. 
Over the last decade, Shari has managed a wide range of projects that have combined habitat inventories with 
systematic frameworks to evaluate natural area condition and value. 

Shantel Koenig – Sr. Landscape Ecologist & GIS Specialist (MGIS, PhD) – GIS Lead 

Shantel is a Senior Landscape Ecologist & GIS Specialist with nearly 20 years of academic and professional 
experience using Geographical Information Systems (GIS) for a range of environmental applications, with a 
focus on data creation and analysis for watershed and habitat assessment and management. Shantel has 
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extensive experience creating criteria and indicator frameworks for assessing habitat condition using desktop 
analysis methods and routinely creates wetland and land cover inventories that are used to quantify habitat 
condition and health. Notably, Shantel was responsible for creating the land cover layers that were used by 
Fiera Biological to assess riparian condition in the Upper Beaver and Jackfish-Muriel HUC6 watersheds, and 
as such, she is intimately familiar with these datasets. This knowledge will be invaluable, as we expect these 
datasets will be used to quantify several of the indicators that will be included in the SOW assessment.   

Gabor Sass – Sr. Hydrologist & Remote Sensing Specialist (PhD) – Remote Sensing Lead 

Gabor is an ecosystem scientist and sustainability expert with over 20 years of research and consulting 
experience studying and reporting on the hydrology, ecology, and related sustainability problems of boreal, 
agricultural, and urban landscapes across Canada. Gabor applies a combination of airborne, space-based, 
and field monitoring techniques to characterize ecosystem patterns, and uses principles of ecosystem science 
to infer the dominant processes and assess the ecosystem services behind these patterns. Gabor is also a 
part-time faculty member of Western University where he teaches courses in physical geography, ecosystem 
ecology, and sustainability sciences.  

Louisa Fernandes – GIS Analyst (PhD) – GIS & Remote Sensing Support 

Louisa is a GIS analyst with over eight years of academic and professional experience in the areas of data 
management, spatial analysis, GIS, and remote sensing. Louisa has worked with a wide range of natural 
landscapes, from the Brazilian rainforest to the Canadian arctic. She has recent experience conducting 
detailed landcover classifications in support of riparian assessments and wetland inventories throughout 
Alberta and will provide GIS and remote sensing support on this project.  

Leanne Clare – Sr. Communications Expert (MA, Journalism) – Communications 

Leanne is an engagement, communications, and advocacy leader with over 25 years of experience working 
with nonprofits, media organizations, governments, and academic institutions in Canada and around the world. 
For the past decade, Leanne’s focus has been on both the theory and practice of how organizations can 
effectively use online/digital communications to increase audience engagement and civic participation. Over 
the past decade, Leanne has worked for a wide range of different environmental organizations – from the 
World Wildlife Federation to the David Suzuki Foundation – creating digital content that combines compelling 
storytelling with clear calls to action. Leanne will provide communications guidance and support as part of the 
development of the on-line State of the Watershed website. 
 
 

4. Closure 
We trust this proposal is suitable for your evaluation. Should you have any questions regarding our 
submission, please do not hesitate to contact Shari Clare by phone (780-466-6554) or by email 
(sclare@fieraconsulting.ca). 
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Profile 
Shari is a founding director of Fiera Biological and a professional biologist with 25 
years of experience working in western Canada. She has a strong background and 
education in watershed planning and assessment, wetland ecology, and systematic 
conservation planning. She has an exceptional working knowledge of municipal, 
provincial, and federal environmental policy and law, and policies related to the 
management of natural areas in Alberta. 

Watershed Assessment and Planning 

Ecosystem Services Assessment for the Nature Fund Project Area – Alberta 
Environment and Parks. The objective of this work was to conduct an ecosystem 

service assessment for the Nature Fund project area in northwestern Alberta. The 
work included the classification of the key ecosystem services of interest, the 
assessment of the extent and condition of the ecosystems present, the evaluation of 
ecosystem service supply within the project area, and the monetary valuation of the 
services that are provided to end-users within and outside of the project area. This 
work was done in collaboration with Nichols Applied Management and RC Strategies. 
Project Manager, Jan to Dec 2021. 

Alberta’s Living Laboratory Project – Alberta Land Institute: Drained wetlands in 

the Nose Creek watershed were identified using remote sensing methods, and the 
potential value of each wetland was estimated, as per the provincial relative wetland 
value assessment. Landowners with drained wetlands were targeted for participation 
in a reverse auction, which resulted result in a payment to landowners who agreed to 
restore wetlands on their property. Research Collaborator, March 2013 to May 2018. 

Identification of Priority Areas for Wetland and Riparian Land Restoration – 
Alberta Environment and Sustainable Resource Development: Developed a 

criteria and indicator framework to quantify flood, drought, and water quality risk for 
each HUC6 watershed within the Province of Alberta. These priority maps have been 
used to identify areas that are of high priority to receive funding through the 
Watershed Resiliency and Restoration Program (WRRP). Project Manager, August 
2014 to January 2015. 

Headwaters Indicator Mapping Project (Phase 1 thru 3) – Oldman Watershed 
Council: The condition of the headwaters region of the Oldman River Basin was 

assessed using five different landscape indicators of health. These indicators were 
quantified using linear and polygonal base feature datasets, and the assessment 
identified areas of high conservation and restoration priority within the headwaters 
region. This information was used by the Watershed Council to target restoration 
activities to ensure the ecological health of the entire basin. Project Co-Manager, 
2012-2013. 

Athabasca State of the Watershed Report, Phase 3 - Athabasca Watershed Council: 

Coordinated a research team that was responsible for evaluating the current state of 
water quality and quantity in the Athabasca River. Project included selecting indicators of 
water quality and quantity, and quantifying the current condition of selected indicators, 
including basic water chemistry, inorganic elements, benthic invertebrates, and water 
availability. Project Manager, September 2012 to June 2013. 

Athabasca State of the Watershed Report, Phase 2 - Athabasca Watershed Council: 

Developed ecological criteria and indicators to assess the current state of the Athabasca 
Watershed, with a focus on indicators that quantified impacts of land use and 
anthropogenic activity in the watershed. Designed and conducted an on-line key informant 
survey to reveal stakeholder perceptions about threats to watershed health. Project Co-
Manager, September 2011 to March 2012. 

 
  

Shari Clare 
PhD, PBiol 
 
Director, Sr. Biologist 

 

Education: 
PhD, Conservation Biology, University of 
Alberta, 2013 

BSc with Specialization in Zoology, 
University of Alberta, 1998 
 
Certification: 
PBiol., Alberta 
 
Professional Associations: 
Alberta Society of Professional Biologists 
(ASPB) 

Alberta Chapter of the Wildlife Society 

Society of Wetland Scientists 
 
Specialized Training: 
Alberta Innovates Ecosystem Services 
Leadership and Innovation Program 
(2019) 

Working Effectively with Indigenous 
Peoples (2019) 
 
 
 
LinkedIn Profile 

Google Scholar Profile 

ResearchGate Profile 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

http://www.linkedin.com/in/shari-clare-b1b4a7126
https://scholar.google.ca/citations?hl=en&user=vpeH6ysAAAAJ
https://www.researchgate.net/profile/Shari-Clare
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Riparian Area Assessment Projects 

Since 2016, Shari has been the Project Manager for over 20 Riparian Assessment 
projects. The following list includes projects completed over the last 3 years.  

Raven Rosebud, Michichi Sub-watersheds – Red Deer River Watershed Alliance: 

Buffer land cover and intactness assessment of 4,030 km of shoreline. Mar 2023 to 
Present. 

Lower McLeod Watershed – Athabasca Watershed Council: Buffer land cover and 

intactness assessment of 1,367 km of shoreline. Dec 2023 to Present. 

Lesser Salve Lake – Lesser Slave Watershed Council: Buffer land cover, intactness 

assessment, and fisheries assessment for 310 km of shoreline. Nov 2023 to Present. 

Swan River Watershed – Lesser Slave Watershed Council: Buffer land cover and 

intactness assessment of 540 km of shoreline. Sep to Dec 2023. 

Sounding Creek Watershed – Battle River Watershed Alliance: Buffer land cover 

and intactness assessment of 2,867 km of shoreline. Jan to Nov 2023. 

Nose Creek Watershed – Nose Creek Watershed Partnership and the Bow River 
Basin Council: Wall-to-wall land cover and intactness assessment of 714 km of 

shoreline, June 2022 to Jan 2023. 

Jumpingpound Creek Watershed – Jumpingpound Creek Watershed Partnership: 

Wall-to-wall land cover and intactness assessment of 416 km of shoreline. Jun to Dec 
2022. 

Buffalo, Threehills, Kneehills, and Little Red Deer Sub-watersheds – Red Deer 
River Watershed Alliance: Buffer land cover and intactness assessment of 4,293 km 

of shoreline. June 2021 to Feb 2022. 

Tawatinaw River Watershed – Athabasca Watershed Council: Wall-to-wall land 
cover and intactness assessment of 226 km of shoreline. Oct 2021 to Feb 2022. 

Upper Fish Creek Watershed – Fish Creek Watershed Association: Wall-to-wall 

land cover and intactness assessment of 230 km of shoreline, Jun to Oct 2021. 

Jackfish-Muriel Creeks Watershed – Lakeland Industry and Community 
Association (LICA): Wall-to-wall land cover and intactness assessment of 230 km of 

shoreline. Dec 2020 to Jul 2021. 

Upper Beaver River Watershed – Lakeland Industry and Community Association 
(LICA): Wall-to-wall land cover and intactness, pressure, and priority assessment of 

2,286 km of shoreline May to Nov 2021. 

Mid-Pembina Watershed – Athabasca Watershed Council: Wall-to-wall land cover 

and intactness, pressure, and priority assessment of 1,600 km of shoreline May to Dec 
2020. 

Upper Pembina Watershed – Athabasca Watershed Council: Wall-to-wall land cover 

and intactness, pressure, and priority assessment of 1,158 km of shoreline Oct 2020 to 
Apr 2021. 

Lower Pembina Watershed – Athabasca Watershed Council: Wall-to-wall land cover 

and intactness, pressure, and priority assessment of 949 km of shoreline Oct 2020 to 
Jul 2021. 

West Prairie Creek Watershed – Lesser Slave Watershed Council: Wall-to-wall land 

cover and intactness, pressure, and priority assessment of 600 km of shoreline Oct 
2020 to Mar 2021. 

Medicine-Blindman Rivers Watershed – Red Deer River Watershed Alliance: Wall-

to-wall land cover and intactness, pressure, and priority assessment of 1,782 km of 
shoreline Feb to Nov 2020. 

North Saskatchewan River and Battle River Watersheds - North Saskatchewan 
Watershed Alliance and Battle River Watershed Alliance: Wall-to-wall land cover 

creation and intactness, pressure, and priority assessment of ~25,000 km of shoreline. 
This project also involved compiling all of the newly created and existing data for 
inclusion in a publicly accessible Riparian Web Portal. Apr 2020 to Oct 2021. 

Shari Clare 
PhD, PBiol 
 
Director, Sr. Biologist 
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Profile 

Shantel is a Landscape Ecologist with nearly 20 years of experience using GIS to 
manage environmental resources in Alberta. She has expert knowledge of ArcGIS, 
spatial modelling and statistics, and in using GIS for a variety of environmental 
applications, including land cover classification, species and habitat modelling, 
landscape monitoring, and habitat assessment. Her skillset covers the full remote 
sensing and GIS spectrum, from data collection, entry, formatting, QA/QC and 
management, to production, preparation, and presentation of data products and files. 
Shantel also prepares reviews and critiques of environmental policy, scientific 
literature, and environmental studies on a regular basis for government and other 
organizations. 

Riparian Area Assessment Projects  

Since 2016, Shantel has been the GIS and Remote Sensing Lead for over 20 
Riparian Assessment projects in Alberta. The following list includes projects 
completed over the last 3 years.  

Raven Rosebud, Michichi Sub-watersheds – Red Deer River Watershed 
Alliance: Buffer land cover and intactness assessment of 4,030 km of shoreline. Mar 

2023 to Present. 

Lower McLeod Watershed – Athabasca Watershed Council: Buffer land cover and 

intactness assessment of 1,367 km of shoreline. Dec 2023 to Present. 

Lesser Salve Lake – Lesser Slave Watershed Council: Buffer land cover, 

intactness assessment, and fisheries assessment for 310 km of shoreline. Nov 2023 
to Present. 

Swan River Watershed – Lesser Slave Watershed Council: Buffer land cover and 

intactness assessment of 540 km of shoreline. Sep to Dec 2023. 

Sounding Creek Watershed – Battle River Watershed Alliance: Buffer land cover 

and intactness assessment of 2,867 km of shoreline. Jan to Nov 2023. 

Nose Creek Watershed – Nose Creek Watershed Partnership and the Bow River 
Basin Council: Wall-to-wall land cover and intactness assessment of 714 km of 

shoreline, June 2022 to Jan 2023. 

Jumpingpound Creek Watershed – Jumpingpound Creek Watershed 
Partnership: Wall-to-wall land cover and intactness assessment of 416 km of 

shoreline. Jun to Dec 2022. 

Buffalo, Threehills, Kneehills, and Little Red Deer Sub-watersheds – Red Deer 
River Watershed Alliance: Buffer land cover and intactness assessment of 4,293 km 

of shoreline. June 2021 to Feb 2022. 

Tawatinaw River Watershed – Athabasca Watershed Council: Wall-to-wall land 
cover and intactness assessment of 226 km of shoreline. Oct 2021 to Feb 2022. 

Upper Fish Creek Watershed – Fish Creek Watershed Association: Wall-to-wall 

land cover and intactness assessment of 230 km of shoreline, Jun to Oct 2021. 

Jackfish-Muriel Creeks Watershed – Lakeland Industry and Community 
Association (LICA): Wall-to-wall land cover and intactness assessment of 230 km of 

shoreline. Dec 2020 to Jul 2021. 

Upper Beaver River Watershed – Lakeland Industry and Community Association 
(LICA): Wall-to-wall land cover and intactness, pressure, and priority assessment of 

2,286 km of shoreline May to Nov 2021. 

Mid-Pembina Watershed – Athabasca Watershed Council: Wall-to-wall land cover 

and intactness, pressure, and priority assessment of 1,600 km of shoreline May to 
Dec 2020. 

Upper Pembina Watershed – Athabasca Watershed Council: Wall-to-wall land 

cover and intactness, pressure, and priority assessment of 1,158 km of shoreline Oct 
2020 to Apr 2021. 
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Education: 
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MGIS, University of Calgary, 2011 
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Lower Pembina Watershed – Athabasca Watershed Council: Wall-to-wall land 

cover and intactness, pressure, and priority assessment of 949 km of shoreline Oct 
2020 to Jul 2021. 

West Prairie Creek Watershed – Lesser Slave Watershed Council: Wall-to-wall 

land cover and intactness, pressure, and priority assessment of 600 km of shoreline 
Oct 2020 to Mar 2021. 

Medicine-Blindman Rivers Watershed – Red Deer River Watershed Alliance: 

Wall-to-wall land cover and intactness, pressure, and priority assessment of 1,782 km 
of shoreline Feb to Nov 2020. 

North Saskatchewan River and Battle River Watersheds - North Saskatchewan 
Watershed Alliance and Battle River Watershed Alliance: Wall-to-wall land cover 

creation and intactness, pressure, and priority assessment of ~25,000 km of 
shoreline. This project also involved compiling all of the newly created and existing 
data for inclusion in a publicly accessible Riparian Web Portal. Apr 2020 to Oct 2021. 

Other Selected GIS & Remote Sensing Projects  

Bow River and Area Wetland Datasets – Miistakis Institute: Four spatial datasets 

are being created for the Bow River Basin and intersecting municipalities, including a 
current wetland inventory, a land cover, a restorable wetland inventory, and a historic 
wetland inventory. These datasets are being created using a combination of current 
and historical air photographs, SPOT satellite imagery, and LiDAR data and when 
complete, will provide seamless data coverage for the management of wetlands and 
other natural habitats in the basin. GIS and Remote Sensing Lead, May 2022 to Jun 
2023.  

Current and Restorable Wetland Inventory - Flagstaff County: A combination of 

manual air photo interpretation and automated remote sensing techniques applied to 
LiDAR data are being used to create a current and restorable wetland inventory for 
Flagstaff County. This inventory will allow the County to work collaboratively with 
landowners to take collective action to address flooding and water quality issues by 
identifying opportunities for wetland conservation and restoration. GIS and Remote 
Sensing Lead, Sep 2022 to Sep 2023. 

Creating a Restorable Wetland Inventory for the Beaver Hill Biosphere Reserve 
– Beaver Hills Biosphere Association: As the first step in a larger project that will 

test different policy and market-based instruments for conserving, enhancing, or 
restoring wetlands, a current wetland inventory and a drainage inventory was 
developed using GIS and remote sensing methods. The current wetland inventory 
was created using 6m resolution satellite imagery that was checked against high 
resolution air photographs. For each mapped wetland, a class was assigned using 
the provincial classification system, and wetlands with a drainage ditch were 
attributed with a condition label. The final inventory was validated using field data. 
GIS & Remote Sensing Lead, May to Nov 2020. 
  

Shantel Koenig 
MGIS, PhD 
 
 

Title: 

Sr. Landscape Ecologist & GIS 
Specialist 
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Profile  
Luisa is an Earth Scientist with over 8 years of professional and academic experience 
in the areas of data management, spatial analysis, GIS, and remote sensing. Louisa 
has worked with a wide range of natural landscapes, from, Brazil to Canada’s arctic. 
She has recent experience conducting detailed landcover classifications and 
landcover edits in support of riparian assessments and wetland inventories in central 
and southern Alberta.  
 

Riparian Area Assessment Projects  

Since 2016, Shantel has been the GIS and Remote Sensing Lead for over 20 Riparian 
Assessment projects in Alberta. The following list includes projects completed over the 
last 3 years.  

Raven Rosebud, Michichi Sub-watersheds – Red Deer River Watershed Alliance: 

Buffer land cover and intactness assessment of 4,030 km of shoreline. Mar 2023 to 
Present. 

Lower McLeod Watershed – Athabasca Watershed Council: Buffer land cover and 

intactness assessment of 1,367 km of shoreline. Dec 2023 to Present. 

Lesser Salve Lake – Lesser Slave Watershed Council: Buffer land cover, 

intactness assessment, and fisheries assessment for 310 km of shoreline. Nov 2023 
to Present. 

Swan River Watershed – Lesser Slave Watershed Council: Buffer land cover and 

intactness assessment of 540 km of shoreline. Sep to Dec 2023. 

Sounding Creek Watershed – Battle River Watershed Alliance: Buffer land cover 

and intactness assessment of 2,867 km of shoreline. Jan to Nov 2023. 

Nose Creek Watershed – Nose Creek Watershed Partnership and the Bow River 
Basin Council: Wall-to-wall land cover and intactness assessment of 714 km of 

shoreline, June 2022 to Jan 2023. 

Jumpingpound Creek Watershed – Jumpingpound Creek Watershed 
Partnership: Wall-to-wall land cover and intactness assessment of 416 km of 

shoreline. Jun to Dec 2022. 

Other Selected GIS & Remote Sensing Projects  

Current and Restorable Wetland Inventory - Flagstaff County: A combination of 

manual air photo interpretation and automated remote sensing techniques applied to 
LiDAR data are being used to create a current and restorable wetland inventory for 
Flagstaff County. This inventory will allow the County to work collaboratively with 
landowners to take collective action to address flooding and water quality issues by 
identifying opportunities for wetland conservation and restoration. GIS Technician, 
Sep 2022 to Sep 2023. 

Bow River and Area Wetland Datasets – Miistakis Institute: Four spatial datasets 

are being created for the Bow River Basin and intersecting municipalities, including a 
current wetland inventory, a land cover, a restorable wetland inventory, and a historic 
wetland inventory. These datasets are being created using a combination of current 
and historical air photographs, SPOT satellite imagery, and LiDAR data and when 
complete, will provide seamless data coverage for the management of wetlands and 
other natural habitats in the basin. GIS Technician, May 2022 to Jun 2023  
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Profile 
Gabor is an ecosystem scientist with over 20 years of research and consulting 
experience studying and reporting on the hydrology, ecology, and biogeochemistry of 
boreal, agricultural, and urban landscapes in central and western Canada. Gabor is 
an expert in applying remote sensing and terrain analysis to map the spatial and 
temporal dynamics of wetland hydrology and ecology in prairie and boreal eco-
regions having published key scientific articles in top-tiered journals. Based on his 
involvement in numerous scientific projects studying ecosystem patterns and 
processes using remote sensing and terrain analysis, he has been invited to 
synthesize the state of knowledge in applying these tools for research and 
management in numerous book chapters, articles, and reports. 

Related Experience 

Oldman Watershed Headwaters Indicators Project - Oldman Watershed Council 

Developed and evaluated selected water quantity indicators for headwater 
catchments of Oldman Basin. Remote Sensing and Hydrologist Associate, January 
2013 to August 2013.  

Athabasca State of the Watershed Report, Phase 3 - Athabasca Watershed 
Council 

Assessed the current state of water quantity for the Athabasca Watershed by deriving 
components of the water budget including precipitation, evapotranspiration, surface 
storage and river discharge using climatic and hydrologic datasets. A unique aspect 
of this work was the mapping of open water (lakes and wetlands) using remote 
sensing for the entire watershed at a fine spatial resolution and at multiple temporal 
intervals to allow inter-annual comparisons. Remote Sensing and Hydrologist 
Associate, September 2012 to August 2013. 

Environmental Resource Inventory - Town of Chestermere  

Assembled detailed wetland inventory which included the delineation of wetland 
boundaries, the identification of Stewart and Kantrud wetland classes, and the 
derivation of metrics related to surface and subsurface hydrological connectivity, 
ecological connectivity, and intensity of anthropogenic disturbance. Based on the 
biophysical conditions of wetlands, ecosystem services for flood and carbon storage 
were computed to inform the valuation of wetlands. Remote Sensing and Hydrologist 
Associate, June to December 2012. 

Current State of Riparian Lands in Alberta - Alberta Water Council 

Prepared synthesis on current status of riparian lands management in Alberta and 
alternative management strategies from other jurisdictions. Remote Sensing and 
Hydrologist Associate, January to July 2012. 

Athabasca State of the Watershed Report, Phase 2 - Athabasca Watershed 
Council 

Developed land use/land cover classifications for Athabasca River watershed and 
analyzed change over a 30 year period. Remote Sensing and Hydrologist 
Subcontractor, September to December 2011. 

Peer-Reviewed Publications 

Sass, G.Z., Creed¸, I.F., Riddell, J., and Bayley S.E. 2013. Regional-scale mapping of 
groundwater discharge zones using thermal satellite imagery. Hydrological 
Processes. In press. doi: 10.1002/hyp.10068 

Sass, G.Z., M. Wheatley, D.A. Aldred, A.J. Gould, I.F. Creed. 2012. Defining protected area 
boundaries based on vascular-plant species richness using hydrological 
information derived from archived satellite imagery. Biological Conservation. 
147, 143–152. 

Sass, G.Z., I.F. Creed. 2011. Bird’s eye view of forest hydrology: novel approaches using 
remote sensing techniques. In: Levia, D.F., Carlyle-Moses, D.E. and Tanaka, T. 
(Eds.), Forest Hydrology and Biogeochemistry: Synthesis of Past Research and 
Future Directions. Ecological Studies Series, No. 216, Springer-Verlag, 
Heidelberg, Germany. pp. 45-68.  

Creed, I.F., G.Z. Sass, F.D. Beall, J.M. Buttle, R.D. Moore, M. Donnelly. 2011. Hydrological 
principles for conservation of water resources within a changing forested 
landscape. A State of Knowledge Report.  Sustainable Forest Management 
Network. 80 pp.  

Gabor Sass 
PhD 
 
Sr. Hydrologist & Remote 
Sensing Specialist  
 

 

Education: 
PhD, Geography with Specialization in 
Hydro-Ecology, Western Ontario, 
2006 

 
MSc, Geography with Specialization in 
Remote sensing, University of 
Toronto, 2000 

 
BSc, Geography with Specialization in 
Environmental Science, York 
University, 1998 

 
 
University teaching: 
Undergraduate: 

 Biogeography (2011 – present) 

 Ecology (2007 – 2008) 

 Ecosystem Ecology (2012 – 2013) 

 Environmental Science (2017 – 2021) 

 Environmental Stewardship (2021) 

 Global Change (2011) 

 Interdisciplinary Consulting Project 
(2019-2021) 

 Political Biology (2014) 

 World Cities (2018 – present) 
 
Graduate: 

 Ecosystem Health (2013 – 2019) 

 Foundations of Sustainability (2009) 

 Interdisciplinary Consulting Project 
(2019-2021) 

 

http://onlinelibrary.wiley.com/doi/10.1002/hyp.10068/abstract
http://www.uwo.ca/biology/faculty/creed/PDFs/Journal%20Articles/057%20Sass%20et%20al%202012%20-%20Protected.pdf
http://www.uwo.ca/biology/faculty/creed/PDFs/Books/BC3.pdf
http://www.sfmn.ales.ualberta.ca/en/Publications/~/media/sfmn/Publications/StateofKnowledgeReports/Documents/SOK2011Water1CreedetalEn.pdf
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Creed, I.F., G.Z. Sass, F.D. Beall, J.M. Buttle, R.D. Moore, M. Donnelly. 2011. Scientific theory, 

data and techniques for conservation of water resources within a changing 
forested landscape. A State of Knowledge Report. Sustainable Forest 
Management Network. 136pp. 

Creed, I.C., G.Z. Sass, J.M. Buttle, J.A. Jones. 2011. Hydrological principles for sustainable 
management of forest ecosystems. Hydrological Processes. 25, 2152–2160. 

Clark, R.B., I.F. Creed, G.Z. Sass. 2009. Mapping hydrologically sensitive areas on the Boreal 
Plain: a multitemporal analysis of ERS synthetic aperture radar data. 
International Journal of Remote Sensing. 30: 2619-2635, 
doi:10.1080/01431160802552819. 

Creed, I.F., G.Z. Sass, M.B. Wolniewicz, K.J. Devito. 2008. Incorporating hydrologic dynamics 
into buffer strip design on the sub-humid Boreal Plain of Alberta. Forest Ecology 
and Management. 256: 1984-1994, doi: 10.1016/j.foreco.2008.07.021. 

Sass, G.Z., I.F. Creed. 2008. Characterizing hydrodynamics on boreal landscapes using archived 
synthetic aperture radar imagery. 

Other Key Publications 

Sass, G. 2019. Discovering useful prep for climate calamity. Western News. May 8, 2019. 
Franke, S., S. Lewkowitz, G. Sass. 2018. Building resilient communities: relationships, resources, 

and re-imagination. Public Sector Digest. December 2018: 46-51. 
Fiera Biological Consulting Ltd. 2015. Leduc County Significant Environmentally Significant 

Areas Study. Report prepared for Leduc County. Edmonton, Alberta. Fiera 
Biological Consulting Report #1358. 

Fiera Biological Consulting Ltd (Fiera). 2013. Oldman Watershed Headwaters Indicator Project – 
Draft Report (Version 2013.3). Edmonton, Alberta. Fiera Biological Consulting 
Report #1346. 

Clare, S. and G. Sass. 2012. Environmental Resources Inventory. Report prepared for the Town 
of Chestermere, Chestermere, Alberta. Fiera Biological Consulting Ltd. Report 
#1222. 

Clare, S. and G. Sass. 2012. Riparian lands in Alberta: Current state, conservation tools, and 
management approaches. Report prepared for Riparian Land Conservation & 
Management Team, Alberta Water Council, Edmonton, Alberta. Fiera Biological 
Consulting Ltd. Report #1163. 

  

Gabor Sass 
PhD 
 
Ecosystem Scientist  
(Landscape Ecology, Hydrology, 
Remote Sensing) 

 

Director, Sassafras Consulting 
 
 
Community Leadership 

 Lead-Organizer, Kensington Village 
Association (2015-present) 

 Co-founder, Pollinator Pathways 
Project (2018-2021) 

 Lead, West Lion’s Park Food Forest 
Project (2017-present) 

 Lead, Wood Street Park Food Forest 
Project (2014-present) 

 Member of Urban Agriculture Steering 
Committee (2018-2021) 

 Member of Advisory Committee on 
Environment, City of London,  
(2012-2018) 

 Chair/Vice-Chair/Member of 
Environmental and Ecological Planning 
Advisory Committee, City of London, 
(2006-2014) 

 Member of Accessible Tuition Program 
Committee, London Waldorf School, 
Ontario (2012-2014) 

 Member of Outreach Committee of 
Western’s Centre for Environment and 
Sustainability, (2009-10) 

 
Conservation and Sustainable practices 

 Edible forest gardening 

 Installed pervious driveway for 
improved groundwater recharge 

 Sustainability improvements to house 
including solar thermal system 

 Low-carbon lifestyle 

 Initiated neighbourhood association 
and lead creation of community food 
forests 

 

http://www.sfmn.ales.ualberta.ca/en/Publications/~/media/sfmn/Publications/StateofKnowledgeReports/Documents/SOK2011Water2CreedetalEn.pdf
http://geo.oregonstate.edu/files/geo/creed_et_al_hp_11.pdf
http://www.uwo.ca/biology/faculty/creed/PDFs/Journal%20Articles/042%20Clark%20et%20al%202009%20-%20Mapping.pdf
http://www.uwo.ca/biology/faculty/creed/PDFs/Journal%20Articles/040%20Creed%20et%20al%202008%20-%20Incorporating.pdf
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Profile 
Leanne is an engagement, communications and advocacy leader with more than 25 
years experience working with nonprofits, media organizations, governments, and 
academic institutions. A creative storyteller and strategic problem solver, Leanne has 
over a decade of experience in engaging citizens in the wonders, challenges and 
successes of science. Leanne has lived and worked in cross-cultural environments 
and is passionate about achieving positive social and environmental change through 
concrete results. 

Relevant Professional Experience 

WWF Arctic Programme – Sr. Manager Communications, 2017-2021:  

Leanne led communications about the Arctic for one of the world’s largest 
environmental organizations. Coordinating strategic communications and 
engagement across the World Wildlife Fund’s global network Leanne merged the 
latest scientific research with compelling stories from remote Arctic communities to 
encourage political and industry leaders, policymakers, and the general public to 
take action on climate change. Leading and advising on issues management, 
responsive messaging and branding coordination for Arctic issues, she analyzed 
risk, identified opportunities and developed action plans daily. Projects Leanne 
worked on that focused on citizen science or scientific communities of practice 
include: 

 ArcNet 

 Walrus from Space 

Carleton Centre for Community Innovation – Research Associate, 2013-2017:  

As a Research Associate Leanne received a $25,000 Carleton University Research 
Centre grant to examine the ways nonprofits can more effectively use online and 
digital communications to increase audience engagement and civic participation. 
Through deliberate communications framing and the creation of online environments 
that build community and trust, organizations can encourage audiences to take 
meaningful action both on and offline. 

David Suzuki Foundation – Sr. Communications and Public Engagement 
Specialist and Project Lead for Connecting Youth with Nature, 2008-2013:  

Working in Ottawa for one of Canada’s leading environmental advocacy 
organizations, Leanne provided trusted strategic and crisis communications advice 
to the organization’s CEO and senior management team. In addition to planning and 
implementing communications and public engagement campaigns in collaboration 
with policy staff, Leanne created, promoted and managed the organizations first 
youth engagement program, Connecting Youth with Nature. 

CBC Radio – Producer, Assoc. Producer and Reporter 2002-2008:  

As a journalist Leanne created engaging and informative programming for local 
stations in Ottawa, Calgary, and the National Parliamentary Bureau on a wide range 
of issues with an emphasis on public policy, federal politics, the public service and 
the arts.  

University of Alberta International – International Relations Officer and 
International Relations Assistant 1996-2001:  

As a key member of the International Relations Office Leanne provided research, 
analysis and strategic advice on various issues related to Asia and other areas of the 
world for the Office of the President, Deans, and faculty. She advocated on behalf of 
the University with government officials nationally, provincially and internationally. 
Leanne frequently travelled to Asia on behalf of the University. 

Government of Alberta Federal and Intergovernmental Affairs – 
Intergovernmental Officer and Research Officer 1993-1996:  

Leanne’s work as an international policy advisory included a nine-month period as 
the Acting Director for US Relations. During that time, she became an advisor to the 
Deputy Minister, Office of the Premier, Ministers and other government departments. 
Leanne’s areas of responsibilities included Latin America, Africa and Europe, and 
she was a researcher for Canada’s first Internal Trade Agreement negotiations. 
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University, 2014  
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Deep Diversity and Organizational 
Change, 2020-21 

Communicating with Indigenous 
Communities, 2021 

Working with Indigenous Peoples in 
Canada 2019 
 
Anti-racism training, 1999-2000 
 
Cross-cultural facilitation, 1998 
 
 
LinkedIn Profile 

 

https://arcticwwf.org/work/ocean/arcnet/
https://www.wwf.org.uk/learn/walrus-from-space
https://davidsuzuki.org/take-action/act-locally/connecting-youth-with-nature/
http://www.linkedin.com/in/leanneclare


LICA| Beaver River State of the Watershed Assessment & Reporting 
Preliminary List of Indicators 

Indicator Metric Potential Data Source  
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Water Use 

Surface water availability & allocation 
2022 AER Water Use data 
(https://static.aer.ca/prd/documents/reports/2022WaterUseData.xls
x) 

AER Groundwater Yield for the Cold Lake-Beaver River Basin 
(https://uat-ags.aer.ca/publication/dig-2021-0010) 

Ground water availability & allocation 

Shallow groundwater allocation 

Deep groundwater allocation 

Non saline water use 

Land Use 

Road density 2023 AB Base Features 

Linear feature (cutline, powerline, railway) 
density 

2023 AB Base Features 

Industrial land cover (mining, oil & gas 
facilities, forestry) 

2021 ABMI Human Footprint 

Agricultural land cover 2021 ABMI Human Footprint 

Urban land cover 2021 ABMI Human Footprint 

Water 
Pollution 

Point Source contaminants ? 

Non-point source contaminants (livestock 
density, chemical applications) 

2021 Canada Agricultural Census Data 
(https://ftp.maps.canada.ca/pub/statcan_statcan/Agriculture_Agric
ulture/census_of_agriculture-recensement_agriculture/2021/) 

S
t

a
t
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Water 
Availability 

Precipitation 

Climate data (https://climate-change.canada.ca/climate-
data/#/monthly-climate-summaries AND/OR https://climatena.ca) 

Landsat imagery 

WSC discharge stations (https://rivers.alberta.ca) 

Drought index 

Climate moisture index 

Surface water storage 

Discharge 

Vegetation & 
Habitat 

Riparian Intactness  
Riparian intactness data for Upper Beaver & Jackfish-Muriel 
Creeks HUC 6 watersheds 

Interior habitat (2010, 2014, 2016, 2018) 
GOA Open Data (https://open.alberta.ca/opendata/gda-84c7d1ae-
68b1-4cd7-919c-76b57b4f20f8) 

Native cover – includes terrestrial native 
cover (TNC) and aquatic and wetland 
native cover (AWNC) 

GOA Open Data 
(https://geodiscover.alberta.ca/geoportal/rest/metadata/item/cc5bb
f356eee41f696dd02a70fd5c076/html)  

Native vegetation edge Data is old (2012); likely correlated with Interior habitat metric 

Fish & 
Wildlife 

Critical habitat for boreal caribou 
Derived from land cover using biophysical attributes listed in 
Appendix H (Boreal Plain ecozone) of Federal recovery strategy 

Stream connectivity 
GOA Open Data 
(https://geodiscover.alberta.ca/geoportal/rest/metadata/item/7025f
e90840a4680b4011b7100c21644/html) 

Species richness 

ABMI (https://abmi.ca/home/data-analytics/da-top/da-product-
overview/GIS-Biodiversity-
Data/Richness.html#:~:text=Species%20richness%20is%20simply
%20a,grid%20cells%20across%20the%20province) 

Species uniqueness 

ABMI (https://abmi.ca/home/data-analytics/da-top/da-product-
overview/GIS-Biodiversity-
Data/Uniqueness.html#:~:text=The%20ABMI%20has%20develope
d%20a,cells%20within%20the%20Natural%20Region) 

Water 
Quality 

Basic surface water chemistry:  

Physio-chemical: Temp, TDS, 
Conductivity, Turbidity, pH, DO, DOC 

Major Constituents: Ca, Na, Cl, S04, Al,  

Nutrients: N03, TKN, TP, Dissolved P, Hg 

GOA Water Quality Data Portal 
(https://environment.extranet.gov.ab.ca/apps/WaterQuality/datapor
tal/DataDownload/Index/) 

Groundwater quality (parameters of 
interest?) 

? 

Algal blooms 

AHS bloom advisory history - Data supplied by AHS AND/OR 

GOA Cyanobacterial blooms in Alberta recreational waters data 
(https://open.alberta.ca/opendata/cyanobacterial-blooms-in-
alberta-recreational-waters) 

Traditional 
Knowledge 

Cultural keystone species (e.g., fish, 
moose)? 

Status and trends in abundance & distribution? 

 
   Indicators suggested for removal based on further evaluation. 

   Additional indicators suggested for inclusion by LICA 

https://static.aer.ca/prd/documents/reports/2022WaterUseData.xlsx
https://static.aer.ca/prd/documents/reports/2022WaterUseData.xlsx
https://uat-ags.aer.ca/publication/dig-2021-0010
https://ftp.maps.canada.ca/pub/statcan_statcan/Agriculture_Agriculture/census_of_agriculture-recensement_agriculture/2021/
https://ftp.maps.canada.ca/pub/statcan_statcan/Agriculture_Agriculture/census_of_agriculture-recensement_agriculture/2021/
https://climate-change.canada.ca/climate-data/#/monthly-climate-summaries
https://climate-change.canada.ca/climate-data/#/monthly-climate-summaries
https://climatena.ca/
https://rivers.alberta.ca/
https://lica.ca/wp-content/uploads/2021/12/2132_UpperBeaverWatershed_RiparianAssessment_Final.pdf
https://lica.ca/wp-content/uploads/2021/10/2044_Jackfish-Muriel_RiparianAssessment_FINAL_V2.pdf
https://lica.ca/wp-content/uploads/2021/10/2044_Jackfish-Muriel_RiparianAssessment_FINAL_V2.pdf
https://open.alberta.ca/opendata/gda-84c7d1ae-68b1-4cd7-919c-76b57b4f20f8
https://open.alberta.ca/opendata/gda-84c7d1ae-68b1-4cd7-919c-76b57b4f20f8
https://geodiscover.alberta.ca/geoportal/rest/metadata/item/cc5bbf356eee41f696dd02a70fd5c076/html
https://geodiscover.alberta.ca/geoportal/rest/metadata/item/cc5bbf356eee41f696dd02a70fd5c076/html
https://www.registrelep-sararegistry.gc.ca/virtual_sara/files/plans/rs_caribou_boreal_caribou_0912_e1.pdf
https://geodiscover.alberta.ca/geoportal/rest/metadata/item/7025fe90840a4680b4011b7100c21644/html
https://geodiscover.alberta.ca/geoportal/rest/metadata/item/7025fe90840a4680b4011b7100c21644/html
https://abmi.ca/home/data-analytics/da-top/da-product-overview/GIS-Biodiversity-Data/Richness.html#:~:text=Species%20richness%20is%20simply%20a,grid%20cells%20across%20the%20province
https://abmi.ca/home/data-analytics/da-top/da-product-overview/GIS-Biodiversity-Data/Richness.html#:~:text=Species%20richness%20is%20simply%20a,grid%20cells%20across%20the%20province
https://abmi.ca/home/data-analytics/da-top/da-product-overview/GIS-Biodiversity-Data/Richness.html#:~:text=Species%20richness%20is%20simply%20a,grid%20cells%20across%20the%20province
https://abmi.ca/home/data-analytics/da-top/da-product-overview/GIS-Biodiversity-Data/Richness.html#:~:text=Species%20richness%20is%20simply%20a,grid%20cells%20across%20the%20province
https://abmi.ca/home/data-analytics/da-top/da-product-overview/GIS-Biodiversity-Data/Uniqueness.html#:~:text=The%20ABMI%20has%20developed%20a,cells%20within%20the%20Natural%20Region
https://abmi.ca/home/data-analytics/da-top/da-product-overview/GIS-Biodiversity-Data/Uniqueness.html#:~:text=The%20ABMI%20has%20developed%20a,cells%20within%20the%20Natural%20Region
https://abmi.ca/home/data-analytics/da-top/da-product-overview/GIS-Biodiversity-Data/Uniqueness.html#:~:text=The%20ABMI%20has%20developed%20a,cells%20within%20the%20Natural%20Region
https://abmi.ca/home/data-analytics/da-top/da-product-overview/GIS-Biodiversity-Data/Uniqueness.html#:~:text=The%20ABMI%20has%20developed%20a,cells%20within%20the%20Natural%20Region
https://environment.extranet.gov.ab.ca/apps/WaterQuality/dataportal/DataDownload/Index/
https://environment.extranet.gov.ab.ca/apps/WaterQuality/dataportal/DataDownload/Index/
https://open.alberta.ca/opendata/cyanobacterial-blooms-in-alberta-recreational-waters
https://open.alberta.ca/opendata/cyanobacterial-blooms-in-alberta-recreational-waters
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