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1.0 INTRODUCTION 
 

1.1 BACKGROUND 
 
Lesser Slave Watershed Council (LSWC) is a Watershed Planning and Advisory Council under Alberta’s 
Water for Life Strategy and has a role in watershed management, condition reporting, and collaborative 
planning, and project implementation. In 2018, the LSWC completed the Lesser Slave Integrated 
Watershed Management Plan in collaboration with government, industry, and non-government 
organizations.  
 
The LSWC is interested in supporting the ongoing stewardship effort in the Swan River watershed, as 
recommended in the Lesser Slave Integrated Watershed Management Plan. Many people have an 
interest in the Swan River watershed, including communities, governments, industry, non-government 
agencies. The Swan River watershed sustains Swan River First Nation (hunting, fishing, trapping), 
provides important aquatic habitat for Alberta species at risk (i.e., Arctic Graying), a diversity of upland 
vegetation that supports upland wildlife, forestry industry, oil and gas activity and recreation. The Lesser 
Slave IWMP has several recommendations that pertain to the Swan River: 
 
10.4.3 h … At Lower Swan River, maintain OHV trails and where possible, establish bridge crossings to 
reduce impacts to streambanks.  
 
10.6.3 c …to increase the availability of productive fish habitat through the restoration of stream 
connectivity, and to reduce sediment inputs to streams and downstream: 

 Establish a working group to examine stream crossings at resource, municipal and provincial 
roads and highways 

 Use the results of watershed-based stream crossing assessment, conducted by the Alberta 
Conservation Association in 2015, to prioritize remediation activity 

 Prioritize stream crossing sites so stream crossings that fully impede fish movement with the 
highest sediment load are given a higher priority 

 Create and implement a stream crossing watershed remediation plan 

 The working group should identify other sub-watersheds for future stream crossing 
assessments 

 
The LSWC recognizes that there is a lot of work already underway in the Swan River watershed and is 
providing an opportunity for people to come together to share information about the work that has 
been completed in the past and work that is currently underway  
 

1.2 WORKSHOP FORMAT 
 

The Swan River workshop was held as a three-part series that was aimed at sharing knowledge about 
the Swan River ecosystem, and exploring opportunities for collaboration among stakeholders interested 
in improving fish habitat conditions. The LSWC had planned to host an in-person workshop, but due to 
the uncertainty around the COVID-19 pandemic and gathering restrictions, an online platform was 
chosen to meet virtually in a three-part workshop series. The workshop was divided into three 2.5 hour 
meetings to minimize “virtual meeting fatigue”. Each session was comprised of 20-minute focused 
presentations followed by a question, answer and discussion period. The last workshop involved a 
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facilitated discussion on solutions, tools and next steps. Sandi Riemersma, Palliser Environmental 
Services Ltd. facilitated the workshop sessions; she provided an introduction at each session, and 
encouraged discussion. 
 
Workshop Objectives 

● Share science, knowledge and experience among key people working in the Swan River 
watershed. 

● Explore opportunities to establish a cohesive working group (or network) that can collaborate to 
advance the objectives of riparian and habitat restoration in the Swan River watershed.   

 
Throughout the workshop series, participants were asked to consider opportunities to identify or fill 
data gaps, and collaborate on existing work.  
 
The following Section 2.0 provides a summary of the 
Swan River Workshop, including participation 
highlights and presentations delivered during the 
three-part series. For each presentation delivered, 
an abstract and the notes that were captured during 
the discussion are provided. Section 3.0 wraps up the 
workshop by identifying synergies in the work that is 
being done in the Swan River watershed to restore 
habitat. Some next steps are proposed that may be 
undertaken to support the advancement of 
restoration and monitoring activity that is already 
underway. 
 
Presentation material and additional information relevant to the Swan River watershed can be found on 
the LSWC website: www.lswc.ca/swan_river  
 

2.0 WORKSHOP SUMMARY 
 

2.1 PARTICIPATION 
 
The workshop series was well attended. Thirty people connected throughout the course of the 
workshop. Participants represented the Swan River First Nation, Alberta government, forest and oil and 
gas industry, non-government organizations and consultants. The number of participants ranged from 
19 to 25 people each session, with the greatest number of people attending the first session (Table 1). A 
list of participants attending each session is provided in Appendix A. 
 
Table 1. Number of participants attending the virtual Swan River workshop, October 2020. 
 

Session Number Attended 

October 8, 2020 - State of the Swan River Watershed 25 

October 15, 2020 - Local Initiatives in the Swan River Watershed 21 

October 22, 2020 - Knowledge and Experience in Alberta 19 

 

http://www.lswc.ca/swan_river
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2.2 SESSION I - STATE OF THE SWAN RIVER WATERSHED (OCTOBER 8, 2020) 
 

PRESENTATION 1. SWAN RIVER WATER QUALITY - SANDI RIEMERSMA, PALLISER 

ENVIRONMENTAL SERVICES LTD. 

 

Abstract: Sandi Riemersma, PESL presented the 
result of the Swan River water monitoring program 
lead by the LSWC. Water quality was collected at 
three sites on the Swan River since 2017. Parameters 
measured included water temperature, dissolved 
oxygen, pH, conductivity, nutrients (phosphorus and 
nitrogen), total suspended solids, fecal coliform 
bacteria, and total metals. 
 
Additional Information:  

 LSWC’s annual water quality summaries can 
be found at www.lswc.ca/water_quality  

● View Data online: 
www.mackenziedatastream.ca  

 
Question: Regarding erosion and sediment delivery from the watershed, is the LSWC using the indicator 
of Total Suspended Solids to indicate erosion?  
Answer: Yes. Although it would be helpful to examine input and transport of sediment in the Swan 
River, the current LSWC program is wide in scope (e.g., multiple tributaries to Lesser Slave Lake) and 
cannot accommodate that detail.  
 
Question: Has the use of continuous HOBO temp probes be investigated? 
Answer: The LSWC is just starting to explore the use of HOBO temperature probes. LSWC has limited 
resources and staff capacity, and the maintenance and upkeep of the probes may require additional 
work. This is something that could be explored; the LSWC is hopeful to implement continuous 
monitoring of some parameters with support from local folks, perhaps SRFN.   
 
Question: Is there any data on colour or carbon being collected in this program? 
Answer: No, not at this time.  

 
PRESENTATION 2. ARCTIC GRAYLING AND THE LANDSCAPE LEGACY - PAUL HVENEGAARD, 
ALBERTA CONSERVATION ASSOCIATION   
 
Abstract: Paul presented on the historic findings of the ACA stream crossing assessments in the Swan 
River Watershed from 2002 and 2015. The assessment found that there are many poorly designed 
culverts that are barriers to fish passage because they are either hanging or sized improperly and the 
velocity is too great for fish to swim upstream. Key findings from the assessments include: 

○ Culverts are the predominant crossing structure 
○ Linear development varies across the watershed, and so does the density of stream crossings 
○ The disturbance threshold continues to increase 
○ In 2002, there was a 74% failure rate on culverts; In 2015, 92% of culverts were failing  

http://www.lswc.ca/water_quality
http://www.mackenziedatastream.ca/
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Historically Arctic Grayling have experienced a high 
level of risk; the risk level is increasing, while the 
population density is decreasing through time. Some 
considerations to improve or restore habitat: 

○ Stream crossings should be tracked in a 
database, and should be tracked relative to 
the FWMIS database (e.g., include stream 
crossings in the database) 

○ There are many ways to prioritize crossings, 
it is important to consider proximity to 
mainstems, and known fish presence 

○ Remediation is expensive and needs to be approached to get the best “bang for the buck”  
○ AAF manage forestry crossings, AEP manages others, unclear how different departments relate 

to each other and communicate 
○ AER, AEP, and DFO have not been responsive to the information shared  
○ More accountability for road owners and operators - it seems like a lot of bad culverts and 

crossings fall through the cracks with the transfer of ownership 
○ More long term thinking for maintenance and reclamation of crossings is required  
○ Need more political will to enforce the Fisheries Act; the crossing reports are literally a list of 

Fisheries Act infractions 
○ This landscape legacy needs to be addressed; while some remediations have been done, the 

overall impact of these remediations remains unknown  
 
Question: Has there been any dialogue or uptake on the need for a database/catalogue for crossings? 
Often information is out there but not available to people who may need it.  
Answer: FWMIS - the GOA data base where fish data is stored. We need a crossing database that links to 
this so that we can relate crossings to fish more easily. There is a need for a standardized prioritization 
process. Often companies just look at their own crossings, and not the whole system as one. There 
needs to be continual access to habitat from the source population.  
 
Question: How do you measure the failure rate of culverts? 
Answer: ACA followed the GOA AB Transportation guideline for assessment; it is used in the field. 
Typically crossing failures are relative to the distance from the pipe to the stream bed (hanging).  
 
Comment: ACA and Paul were very helpful in the analysis of the stream crossings that they did for SRFN. 
Even though there is not a standardized database, it has been great to get the raw data from ACA. The 
collaboration is appreciated.  
 
Comment: Prioritized remediation sequences have become important for other industrial activities in 
the watershed. They get a lot of calls from consultants, looking for a list of crossings that should be 
remediated in a sequential fashion.  
 
Comment: There are quite a few companies out there that do have app-based databases. Woodlands 
North has a good program where they collect their inventories on an app based platform. The GOA also 
has an app, you can prioritize based on a number of parameters. Some of this stuff is partially 
developed.  
 
Comment: Caution against having several databases being developed.  
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Comment: AB WCC app has tiered access. GOA can see all of the data that is compiled from industry, 
ACA etc. Users can get access to this platform.  She will be discussing this. AER has a model for priority 
watersheds that will give a company the most “bang for the buck” in terms of restoration efforts. They 
are working on sharing this externally and connecting the tools so that they communicate, and then 
make it publicly accessible.  
 
Comment: Different clients choose different platforms for their data. There are concerns that if 
companies share their crossing information there may be enforcement on them. Everyone needs to 
realize that sharing information is important in addressing the culvert situation meaningfully.  
 
Comment: Earlier we mentioned the need for resourcing for these projects. ACA has a granting program 
which allocates close to a million dollars a year for things just like this. He encourages LSWC to submit an 
application for next year. Paul will share the info with Meghan.  
 

PRESENTATION 3. SWAN RIVER FIRST NATION INITIATIVES IN THE SWAN RIVER WATERSHED - 
MEGAN THOMPSON, SHANNON GAVIN, MANDY OLSGARD (COORDINATED BY MSES)  
 
Introduction from Dustin Twin, Councillor, Swan River First Nation 

● The SRFN is involved in restoration actions at Swan River because their people have been on the 
land for 10,000 years, if not longer 

● First Nations led a very low impact lifestyle for thousands of years and have a reciprocal 
relationship with natural resources. They adapt to and co-exist with nature, rather than force 
nature to adapt to “us” 

● In today's modern world, the ability to live on the land is decreasing  
● SRFN has an interest in continuing to exist on the land; they want to ensure there are healthy 

ecosystems and places in the watershed for them to do so  
● SRFN is working on a database, and collection of real time data on streams, and they want to 

collaborate with the LSWC and others where they can  
● SRFN works with DFO, who are looking to SRFN to aid with eDNA monitoring in both the Swan 

River for Arctic Grayling, and on trout streams further south, in the Athabasca watershed 
● The goal is to be a manager or co-manager in fisheries in the watershed, despite the political 

will, and lack of enforcement  
● SRFN wants to ensure they can live their traditional lifestyle and exercise their Treaty rights, not 

make money 
 

Abstract: Shannon discussed the concern 
expressed by the Swan River First Nation regarding 
the rapid development of the watershed, and loss 
of traditional ways of life. MSES have worked to 
quantify the level of disturbance on the land to 
inform the establishment of traditional preserves 
which represent areas that can support traditional 
resources (e.g. moose and grizzly bear) and 
cultural activities. MSES used satellite imagery and 
applied a zone of influence (disturbance footprint 
where animals and land users may avoid using land adjacent to disturbances) to identify intact forested 
areas within a key area of Swan River First Nation’s territory. Based on this analysis, two areas were 
identified as potential candidates as a Traditional Use Preserve, areas around the Grizzly Ridge Wildland 
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Provincial Park and Deer Mountain, an area of high cultural and traditional importance. SRFN is 
conducting wildlife surveys, such as grizzly bear hair DNA surveys, within these areas to improve the 
current understanding of the health and state of key wildlife resources. 
 
Megan discussed the previous work completed with SRFN that used the ACA crossing survey data to 
prioritize crossing remediation in the whole watershed. Focus was on increasing the amount of 
accessible upstream habitat. New work includes community members surveying the quality of upstream 
habitat so that we can refine the prioritization further. 
 
Mandy discussed initial work towards assessing risk to SRFN members who consume water and fish 
from Lesser Slave Lake. The concern is that the hazardous material waste center and/or the legacy 
contaminated site at Osmose may increase exposure to harmful contaminants. Work is starting to assess 
exposure rates from treated tap water and fish tissues. 
 
Comment from Dustin - SRFN does not harvest Grizzly Bears, they share habitat with them and have a 
cultural connection to them. They use them as an indicator (if bears are doing well, they are also doing 
well).  
 
Question: You mentioned contaminants from two industrial sites. The PESL presentation showed many 
metals detected, and some that are exceeding guidelines. Are these metals being included in the risk 
assessment, or just contaminants that we would find at these industrial sites? 
Answer: There isn’t enough data to compare how surface water interacts with Lesser Slave Lake. They 
did have a discussion about activities in the watershed as a whole, but instead of trying to understand all 
of the inputs and extrapolate the risks, they were asked by the community to focus on the two industrial 
sites. They then looked at the way community members may be exposed (water or fish). After you 
assess risk for water and fish, you would need to do a lot more work to try and determine the cause of 
the increased risk. Provincial Protection of Aquatic Life guidelines don’t necessarily correlate with risk to 
human health.  
Comment: Drinking water distribution systems and surface water may also contain metal contaminants.  
 
Question: Axel and others did work validating fish passage tools in the Simmonette watershed, and 
evaluated different connectivity metrics. Has anyone explored the use of those? Their work was quite 
academic, but he wonders if and how it was used.  
Answer: They evaluated each crossing based pool height and connectivity (a series of metrics) and 
prioritized these through Optipass - landscape 
metrics and ACA crossings. Laura McPherson - 
grayling habitat through road crossings. 
 
Question: How were the tools to use in real 
life?  
Answer: Can speak to this more offline if 
interested.  
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2.3 SESSION II – LOCAL INITIATIVES IN THE SWAN RIVER WATERSHED 
(October 15, 2020) 
 

PRESENTATION 1. SEDIMENT INPUTS FROM ROADS, SWAN RIVER WATERSHED - AXEL 
ANDERSON, AGRICULTURE AND FORESTRY, FOREST RESEARCH INSTITUTE 
 
Abstract: Axel discussed how to compartmentalize 
the pieces within a forest to help understand forest 
hydrology, and then evaluate impacts when the 
forest environment is changed. Changes can be 
natural and anthropogenic. Aspects to measure are 
riparian and channel conditions, water quality 
(sediment), and erosion processes (connectivity, 
phosphorus components, remote sensing). 
Investigated low and high traffic roads, silt fences 
and their contribution to sediment production 
(kg/m2). The US Forest Service found that 40% of the 
area contributed 100% of the sediment.  
 
Question:  How do you feel some of your work on quantifying sediment loads related to the Swan 
Watershed? 
Answer: Their work is focused on the foothills and eastern slopes right now. It is not directly linked right 
now, but the hope is that the tools and models that they are working on will be able to be applied to 
other watersheds across AB in the future.  
 

PRESENTATION 2. STREAM CROSSING PRIORITIZATION AND FISH HABITAT ASSESSMENTS IN 
THE SWAN RIVER WATERSHED – MEGAN THOMPSON, CAMERON MACKENZIE, BAYLEE 
GRAHAM (COORDINATED BY MSES INC.)  
 
Abstract: Why focus on Arctic Grayling? These fish 
are a traditional source of food for the Cree people in 
the area and are listed as a species of special concern 
in Alberta. Arctic grayling are subjected to 
fragmented habitat due to culverts and poor water 
quality related to sediment. This study investigated 
available information (ACA, GOA, other) and 
restoration opportunities of ecosystems that support 
Arctic Grayling. Crossings were prioritized for 
remediation. SRFN has done this work with funds 
from the “Aboriginal Fund for Species at Risk” grant. The ACA assessments from 2002 and 2015 provided 
a great catalogue with images of all of the crossings. Crossing analysis included the following: 

 Various tools available to help measure impacts – Barrier Analysis Tool – evaluates full barriers, 
potential barriers and no barriers; the Optipass Model.  

 Models help evaluate the area of habitat restored with the restoration of crossings.  
 Used the data to examine the degree to which the crossings were a barrier (full, partial, or not a 

barrier), and assigned quantitative values to each  
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 As much information as possible was assigned to each crossing, including disposition holder if 
known 

 Some of the input variables like cost to remediate, would be nice to have and could have been 
included in the model and prioritization, but the information isn't available 

 There is qualitative sedimentation data (high, med, low) for these crossings from the ACA 
catalogue. No quantitative data (actual estimate of loads) included for sedimentation.  

 778 km of upstream habitat could be accessible if 169 crossings are remediated. About 50% of 
that habitat could be accessible if 20 crossings were remediated. 

 
Comment: Axels work would be very helpful and useful to have done in the Swan River. This would 
quantify the sedimentation in the watershed.  
 
Comment: Fish habitat surveys will be completed by trained SRFN members. They will assess the quality 
of Arctic Grayling habitat at prioritized stream crossings. This project has received funding from Federal 
grants. 
Comment: The tools they have been developing do a good job of assessing for fish passage, but don't do 
a great job of estimating sediment loads. They see linkages, but don't want to compete with consultants, 
rather support with credible tool development that can be used across the province. There is potential 
to work together. 
 
Question: CABIN process - have you considered any bio-monitoring as part of this work? 
Answer: Yes, we are trying to expand data collection to include riparian areas, and other “non-crossing” 
related info. Sedimentation is a big issue in this watershed, and it is great that the GOA is working on the 
tools to help assess it.  
Answer: It could be a very nice way of looking at other factors like riparian health, changes in water 
temp, changes in sediment loads, etc. Community monitors make notes on things that they are seeing in 
the streams, and these observations could warrant more investigation. They are also trying to get a 
handle on where the fish are and where the populations are moving.  
Also see opportunities for complimentary work regarding sedimentation.  
 
Question: Is the sedimentation modeling being done focusing on road networks, or does it account for 
forest harvest and regeneration, and ground water? Has there been any ground water monitoring done 
associated with harvest activities? 
Answer: Water table response from removing trees 
 
Comment: A lot of work that the GOA is doing is feeding into quantifying cumulative effects.  Priority is 
drinking water source water, and high priority for other issues.  
 
Question: If AB does not have all of the information for the landscape to be able to assess cumulative 
effects on watersheds, then how do they allow for harvesting? 
Answer: Alberta had a very strong forest hydrology program about 40 years ago. Government changes 
have cut back these programs. When his team started about 12 years ago there was a lot of gaps notes. 
They began to examine tools that could be used in Alberta. Move away from water yield monitoring 
towards a clearcut equivalent threshold. When should spatial harvest sequences be changed to account 
for the risks to the watershed? The GOA’s emphasis is on trying to answer those questions, and give the 
tools to the managers that make the decisions around approving forest harvest plans. It is being done 
internally, but how it translates across Albert is different in different places.  
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Question: Following up on the previous questions and water modeling as part of FMP’s. VOITS - there is 
one in particular related to water quantity and quality. The quantity is addressed through the modeling 
tools. What about the absence of water quality monitoring and reporting in these plans. SRFN has been 
challenging some of the companies to address the water quality issues associated with harvesting. 
Where is the quality piece? Alberta and industry have been challenged to address this. The response is 
always that “there are operating ground rules that specify buffers”. We ask where those have come 
from, and what literature supports these numbers, and they have found that they (buffer rules)  have 
not been changed or updated in over 20 years. The quality piece is not being addressed….  
Answer: From a water quantity perspective, the SHS and ECA models are available to indicate how much 
is too much regarding water yield. Water quality is addressed through best management practices and 
OGR’s. They don't monitor water quality, that is AEP’s role, but AEP does not have capacity. As to 
science-related riparian buffers - There has been a lot of work done in the field to determine the 
effectiveness of buffers. In Alberta, the buffers are relatively wide compared to other jurisdictions. They 
have done some work on it, but it hasn't been refined or made specific enough for individual 
watersheds. His suggestion - something like the CABIN process, this will give us an indication of whether 
things are functioning as they should be, or not. It doesn't cover everything but this type of monitoring 
will give good information on indicator species.  
 
Comment: Trying to find the information that supports the current Operating Ground Rules and no one 
has been able to provide it; it is a bit frustrating. No one has been able to give any information about the 
supporting research.  
 

This discussion highlights the need for common understanding between stakeholders and for 
collaboration to build the “missing pieces”. 

 

PRESENTATION 3. STREAM RESTORATION IN THE SWAN WATERSHED, OIL AND GAS 
PERSPECTIVES - STEVE ACORN, ACORN ENVIRONMENTAL 
 
Abstract: Steve gave a thorough overview of restoration activity in the Swan watershed, with details 
regarding planning, design considerations and practical implementation strategies for restoration work. 
Many crossing sites are about 40 years old, and were constructed prior to cumulative effects 
management mindset. Work has been initiated since 2002. Between 1980 and 2005, there was a 
disconnect between stream crossings, fish passage and oversights when the crossings were installed. In 
214 the stream crossing directives was in place, in 2018, it was found that 20% of crossings account for 
47% of habitat loss. Of the over 12,000 crossings CNRL inspected, 8% fail GOA requirements. There are 
many opportunities to collaborate (stewardship groups, FN’s, AEP, AER, ACA, AWCCC, FRI), with 
opportunities to tackle restorations on abandoned or closed in sites. Only 4.5% of the reclamation work 
has been done so far. Education and collaboration are important.  
 
Steve’s presentation details stream crossing inventories, planning a restoration program, evaluating 
costs, processes (e.g., team considerations, site plans, coordination and communication, site isolation, 
consideration of pipelines and utilities, fish salvage) and other requirements (approvals, QAES).  
 
Question: How do you determine what kind of substrate to use in a crossing? And what will hold up in 
the long run? 
Answer: On larger crossings, there may be a need to use some sort of hydrogeology and stream flow 
modeling, but generally this is done at the site assessment stage by documenting what is on the site 
now. The goal is to have the site look the same as pre-disturbance (e.g., boulders, trees, woody debris, 
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etc.). On large class crossings, or very steep crossings  rip rap, and armouring is sometimes needed. In 
his experience it can be done simply by recreating what is already there, but for major works the 
engineering perspective may be needed. Sometimes when an old crossing is removed, the original bed 
material may be found under it, but the proper materials are also needed on site.  
 
Question: Related to backwater effect (wedge). It can be found hundreds of meters above the crossing, 
and can affect habitat enough to change habitat type. How prevalent on the landscape are these types 
of fans? Do you consider these fans in projects in relation to habitat or just fish passage? 
Answer: A hanging culvert can be a combination of two things: installed too high, or too small. If the 
outlet is hanging there will be a sediment fan. Lots of people miss this because they don't specifically 
look for it on the upstream side.  You can look for a substrate change, and when the change is to finer 
materials you have found this fan.  
Consider: The sediment fans have developed over the last 40 years, and once restored the blockage is 
going to be removed and the sediment fan is going to mobilize and flow downstream, having an impact 
on a larger habitat area than just the stream crossing.  
 
Comment: This is something that they have found, and have examined and it is important to include. 
This seems to be unique to this part of the world.  
 
Comment: He doesn't want to lose track of the concerns brought up by SRFN. This is a big conversation 
and it needs to be had. He sees this across the province and there are opportunities to achieve some of 
our shared goals.  
 
Comment: SRFN has different priorities than GOA. Their perspective is to get things done and study the 
results of how these activities have made positive change. We don't need to study the problems more, 
we know what they are. Let’s get some restoration done and monitor the positive results.  
 

2.4 SESSION III – KNOWLEDGE AND EXPERIENCE IN ALBERTA (OCTOBER 22, 
2020) 

 

PRESENTATION 1. WATERCOURSE CROSSING MANAGEMENT; ALBERTA WATERCOURSE 
CROSSING INVENTORY APP, CONDITIONS TO MANAGE RISK AND IDENTIFYING PRIORITY 
REMEDIATION SITES – WENDY HARRISON, ALBERTA ENVIRONMENT AND PARKS 
 
Abstract: GOA is addressing cumulative effects and collapse of native trout populations. A sweep in 
2009 showed major issues with stream course crossings that initiated the development of stream 
crossing inspection annual, including a tool for data collection that was based on fish habitat 
characteristics, not presence or absence, and focused on priority watersheds (106 HUC 8 watersheds 
located in the Foothills).   
 
In 2015 the water course crossing directive was established. It outlined the intent to move towards 
collaborative based watershed approach that used at stakeholder committee table to evolve with the 
program. An AT/AEP working group was established to understand culvert design standard and endorse 
it as a best practice. A sweep in 2018 was undertaken to identify Alberta Transportation culverts that did 
not meet standards. Some funding has been secured for Alberta Transportation to do work on crossings  
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The Directive has been updated to include a prioritization of watersheds and was expanded into the 
Boreal region. Communication and engagement is an important piece of work (i.e., website, fact 
sheets, Stakeholder engagement, Video - lets go outdoors, crossing owner info packages. Metrics for 
reporting were also developed and include km of stream open, number inspected, and number of 
barriers removed in a watercourse.  
 
The GOA has focused on integrated data management, exploring the key question how can we report in 
a standardized accessible way? Data is housed in various locations, there is a lot of effort needed for 
QA/QC of the data, and modeling is required but limited to individual data sets (industry or contractors) 
 
The Alberta water course crossing inventory application is available in two formats based on type of 
membership: Short form - recreation groups, citizen science or Long form - industry, GOA. Training is 
available with new app; a formal roll out with GOA has not been completed, but it has been tested with 
user groups. Over 50 people have been trained in the field. 
 
How do we prioritize restoration work? In the future, an app-based spatial platform that shows 
crossings and how many km of stream would be opened by reclaiming it should be available. All data 
collected through the app would feed into the spatial platform.  
 
For additional information, visit the AEP website at: https://www.alberta.ca/watercourse-crossing-

program.aspx 

 
Question: Discussion about moving from inspection to auditing, just wondering what is meant by this. It 
seems like it is a more hands off approach than is currently in place? 
Answer: AEP are still going to be doing inspections, but have also added a desktop analysis before going 
out into the field. Collect more info about the State of the Watershed, examine AER modeling, etc. 
developing a process where they can look at a company’s track record, and number of crossings in a 
watershed, and data they are submitting. They are still going to be doing in the field inspections, but 
adding in a desktop analysis ahead of time.  
 
Question: How accurate is self-reporting versus an actual inspection by regulators? 
Answer: Regulators are still evaluating the data being collected from self-reporting, and determining the 
right approach.  
 

PRESENTATION 2. CASE STUDY: EASTERN SLOPES STREAM RESTORATION AND STEWARDSHIP 
– ELLIOT LINDSAY, TROUT UNLIMITED CANADA 
 
Abstract: TUC is small but mighty organization, and 
have many partnerships that support their on-the-
ground work. They have a process for evaluating and 
designing projects with regulators and crossing 
owners, that result in a combination of machine 
works and volunteer hands-on effort. Approvals can 
be time-consuming but is a necessary part of the 
projects. TUC wants to celebrate and highlight 
successes by showcasing partnerships, collaboration, 
and the good work being done on the landscape. 

https://www.alberta.ca/watercourse-crossing-program.aspx
https://www.alberta.ca/watercourse-crossing-program.aspx
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TUC also provides learning opportunities - workshops and hands-on learning of techniques. As time goes 
on the folks involved in this type of work are getting more skilled, more comfortable doing these types 
of projects, more knowledgeable about approvals and what is legally required.  
 
TUC Project Examples 

 At the Tay River, work was initiated to address loss of Bull trout. The project team includes TUC, 
AAF, forest companies, ACA, Cows and Fish, AEP, local companies and others. A watershed 
assessment was completed that took a “whole-system” approach, including a review of water 
temperature data and sediment inputs - REDI model developed by FRI/AAF, OHV crossings - trail 
assessment inventory and identification of problematic crossings, riparian health assessment, 
fragmentation and the fish community - electro fishing, fish traps - to see how many bull trout 
are there. The project work to date has been planning & stewardship based - willow staking at 
some sites. Next year they are planning to take on some of the bigger “dirt work”. 

 

 Tony Creek, west of Fox creek, is another example that provided a new experience for TUC in 
the boreal region. Over $1,000,000 total project value that included replacement of 2 hanging 
culverts with an arch structure. 

 

 At Piper Creek, City of Red Deer, Olds College students were involved and started the project. 
Old crossing and blockages were removed, and banks were restored with willow stakes. Willows 
were planted in 2018 and are now over 6 feet high.  

 
Question: Temperature monitoring? We have talked about this before, and some work has been done 
by SRFN with continuous data loggers, but we don't have a coordinated effort for continuous data 
collection. Do you have any insights? 
Answer: Temperature monitoring is one of the easiest and least expensive things to do to gather some 
of the most important data. Flow and temp are such important variables for fish. This information is very 
important for decision making. A lot of work has been done by folks through the whirling disease 
program to develop standards and protocols for doing this. FWMIS (AEP) - load form, and 
documentation on how to utilize loggers and manage data. Technology has improved a lot over time, 
and instruments are easier than ever to use. It is easy for groups who have volunteers to dispatch 
loggers.  
 

PRESENTATION 3. STREAM CROSSING RESTORATION EFFORTS, GENERAL LONG-TERM 
RECLAMATION PLANS, AND HOUSE MOUNTAIN STUDY OF DRILLING SUMPS TO UNDERSTAND 
MOBILITY OF ASSOCIATED CONTAMINANTS – DAVID JONES, CARDINAL ENERGY 
 
Abstract: David presented on the House Mountain Field that was purchased by Cardinal in 2017. 
Cardinal is the third Owner (previously Shell, then Apache Canada Ltd.). There are about 395 well bores 
in the area, about half are pre -1970, 92 are formally abandoned, others are producing oil, or injections 
wells for produced water. There are about 284 km of existing road networks, making them one of the 
larger road owners in the region.  The last well was drilled in 2014 by Apache Canada, no infill drilling in 
the area to increase production. Currently, production is slipping by 4-5% a year, and during the last 3 
years Cardinal has made capital allocations that are focused on maintenance of existing infrastructure, 
to reduce risk to production and the environment. Ensuring integrity of the environment has benefits to 
production and operation. There are many people interested in this area (Swan and Driftpile First 
Nations, Crown land, Forest management area, Grizzly habitat area).  
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Upon taking over this field, Cardinal first looked at the environmental issues and concerns. Water course 
crossings are one of the main issues. Many crossings needed in the area for site access. Swan River FN 
brought the issues to the forefront for Cardinal. Cardinal crossings identified by SRFN’s prioritization 
(that was based on ACA’s early assessments). Differences (including language used to describe 
elements) exist in assessments completed by Cardinal and ACA. 
 
Finding funds for the crossing work is difficult. David interprets environmental risk and issues for the 
senior management team, and request funds for the water course crossing remediation. Senior 
management is often disconnected from the on the ground issues. There is a finite amount of capital, so 
expenditures need to be justified. Cardinal was able to cross reference historical data and correlate it to 
well economics. As an example, if there are 50 crossings that need repairs, some of them will be 
associated with active production. When there is production at stake, it is easier to allocate funds to 
remediate those crossings as there is capital value associated with crossings.  
 
There are eight priority crossings identified for remediation in the Swan watershed, and there have been 
other crossings where repairs were required due to flooding (for example) that impacted operations. 
 
Question: Regarding mapping, was Cardinal able to determine the amount of road network in the House 
Mountain field? 
Answer: Yes, Cardinal determined the amount of roadways within a 99% confidence.  
 

3.0 WORKSHOP WRAP-UP, SYNERGIES AND NEXT STEPS 
 

3.1 WRAP-UP AND SYNERGIES 
 
What we have heard over the past three workshop sessions is that stream crossings and habitat 
fragmentation is a large and important issue that needs to be addressed. A lot of work has been done to 
frame the issue through crossing assessments, and to prioritize the list of crossings that should be 
restored. Early work was undertaken by the Alberta Conservation Association. Current work is being 
done by Swan River First Nation who is leading the way with research, monitoring and project 
implementation with industry. Priority sites for restoration are identified, in part, as those that will 
reconnect the largest area of habitat for Arctic Grayling. 
 
Discussion Questions 
 
Recognizing all of the work that has been accomplished what are some of the outstanding needs to 
continue this work?  
 
How can this group advance the work recognizing the many players involved, that all have similar but 
different objectives and motivations?  
 
Can this group put together a plan that identifies the work that is needed, and also that identifies 
available supports?   
 
Where can the LSWC and others help in moving some of these efforts forward so that everyone is 
pulling in the same direction?  
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Figure 1. Schematic showing the interconnected nature of the Swan River watershed. 
 
Site Priorities and Project Implementation 

 From an oil and gas production stand point, it is much easier to justify a project if it’s associated 
with income generating sites.  

 Abandoned or orphaned sites are harder because there is no money being generated. There 
isn't any extra money out there, and not a lot of motivation to take on these projects. Very high 
reclamation costs, soils are unstable, steep slopes. Not a big push to do some of this work.  

 Sometimes these abandoned or orphaned sites are where the NGO’s/stewardship groups can 
provide support (e.g., enhancements). Funders don't want to give money to projects that are 
compliance issues (these should be done automatically). Sometimes you can make the case to 
funders that partners will work together to remove this crossing and reclaim the site.  TUC has 
had some success in highlighting specific projects to crossing owners to earmark if 
compensation money becomes available.  

 This is a good point and a list of priority projects for compensation has been recognized by 
industry. Some offset projects have been completed in the past. Sometimes clients have specific 
needs associated with compensation work and crossing removals can fit here (or wetland 
reconstruction).  

 Consider opportunities through the concept of habitat “banking”; habitat banking is in the works 
for DFO programs. Habitat banking – work now for credit later (DFO) 

 
Monitoring the Success of Restoration Work 

 Alberta Environment and Parks uses the fish sustainability index; ideally we want to see positive 
changes on the FSI; this is a coarse tool that looks at a whole watershed 

 
Swan River Watershed Monitoring Program 

 Need to have some pre-determined success indicators that you can use for each project 
 The group would like to see a fish response to improved conditions 
 Along the way we may learn that crossings are not the only issue, some we can control, like 

culverts, some we can not 
 
Decision-Making 

 Must understand quantity AND quality of habitat. How does information play into decision-
making to address cumulative impacts and stay within carrying capacity or disturbance 
threshold of the watershed? 

Water Quality 

Aquatic Habitat 
Fragmentation 

Tools and 
Capacity 

Riparian Landscape 

Human 
Health 

Fisheries 
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3.2 NEXT STEPS 

 
Immediate (next 1-3 months) 

 Share notes and presentations from workshop 

 Confirm team (network) of people who plan to stay engaged in the project 
o Prepare one-page Team Charter (objectives and intents) 
o Meet in February/March to Review Charter and draft action plan? AND/OR Plan to meet 

once or twice per year to review actions, progress, successes, challenges as a group?  
o Plan to respond to questions from partners, individually or as a group 

 Steve Acorn – share restoration video 

 Axel – offer greater insight into methodologies for quantifying sources of sedimentation  

 Follow-up Operating Ground Rules for forestry industry 

 Everyone to review the preliminary table of actions (Table 2, page 16) and comment on 
implementation 

 SRFN to recommend actions that can be undertaken by working group to support/help advance 
the restoration work in the watershed.  

 Participants – write or sign a communal letter of support to help leverage future funding 

 Promote the work in the Swan to encourage better communication among governing bodies 
 
Short-Term (next 4-6 months) 

 Work together to develop a data catalogue of all existing information pertaining to the Swan 
River watershed as a resource to the working group. 

 Work together to draft an indicators table that can be used to measure success. Acquire list of 
VOITs used in FMPs in other regions. LSWC to draft and circulate a preliminary list. 

 LSWC to host a bi-annual working group meeting: March and October each year to share 
information, identify gaps, undertake collaborative planning 

 
Table 2. Summary of potential future actions to support the restoration of the Swan River. (DRAFT) 
 

Aspect Description Lead 

Crossing 
Assessment and 
Prioritization 

 Continue to update restoration site priorities in the Swan River watershed as 
work progresses 

SRFN 

 Watercourse crossing inventory map AEP 

 Site prioritizations (complete?) 

 Are there other factors or is this work fairly complete – as far as it can go? 

SRFN/ 
ACA 

Streamflow  Collect discharge measurements from tributaries and mainstem  

Water Quality 

 Mainstem water sample collection and reporting: 

 Nutrients, TSS, fecal coliform bacteria 
LSWC 

 Metals SRFN/ 
LSWC 

 Tributary sample collection and reporting: 

 Continuous water temperature 5 years, collecting data every half hour 

 Highly erodible soils – methodology includes site selection  

 Work together to deploy some temperature loggers 

 Data collected using standard methods (provided by AEP) – can be used by 
multiple partners for a variety of objectives – climate change 

 Easier to pay for with grants 

SFRN/ 
LSWC/ 

Industry 

 Continuous dissolved oxygen data SRFN/ 
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Aspect Description Lead 

LSWC/ 
Industry 

 Recognition of need for water monitoring in Forest Management Plans 

 Quantity piece there, quality piece needs to be included  

 Certification process – include in detailed FMP, over 100 VOIT statements – 
what will be monitored and what are the thresholds 

 Can VOIT lists be shared?  

 Refusal to endorse plan until correct 

GOA/ 
Industry 

 Sediment loads: characterize and quantify 

 Modelling moved from Foothills Region to Boreal (READI tool) – data collection 
from different sites; app is used at site, values entered (indicators: soil, slope, 
contributing area), outputs analysed; accessible enough through training 
sessions 

 Capacity building important to SRFN – may be a synergy 

SRFN/ FRI 

Fisheries 
 Fisheries monitoring (Federal Grant funds) SRFN 

 Fish Sustainability Index AEP 

Riparian  Assess the effectiveness of setbacks and buffers  

Tools and 
Capacity 

 Training - consistency in monitoring protocols 

 CABIN training 
SFRN 

 Culvert tracking apps – access to priorities, common tool 

 Codes of practice for restoration to help expedite the restoration process, low 
risk, easily implementable projects could facilitate project implementation 
(volunteer) 

AEP 

 Workshops – training habitat rehabilitation techniques LSWC/ 
TUC 

 Communication among partners LSWC 

 Value of severity of the landscape issues into the political arena – (e.g., 
western mountain pine beetle, orphan wells) – stream crossings should be 
moved into the larger “arena” 

 

 Spread the word regarding restoration effort, build partnerships increase 
opportunities for compensation dollars spent in the watershed 

All 

Upland Habitat 
Quality 

 Disturbance thresholds and level of intactness 
SFRN 

Human Health 
 Human health risk assessment: exposure to drinking water and fish 

 Lake water quality and water distribution network 
SRFN 

Restoration 

 Cost per restoration 

 AEP FSI – change in score 

 Question of scale – reach, tributary – scale for FSI is watershed; local successes 
may be seen at the smaller scale (km restored vs. presence and absence of 
fish); may or may not isolate or identify other additional contributing factors 
to declining populations 

 Leverage Alberta Site Rehabilitation Program dollars; nominate sites for 
rehabilitation.  

Industry/ 
SRFN 

 Measuring restoration success SRFN 

 Site assessments – use the AEP App – central database that all people access AEP 

 Catalogue and clearing house for contacts, data LSWC? 

Restoration 
Funding 

 Federal grants 

 Industry 

Industry/ 
SRFN 

 Project auctions TUC 
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APPENDIX A: Swan River workshop participants, October 8, 15 and 22, 2020 
 

Name Affiliation 
Session 

08-Oct 15-Oct 22-Oct 

Alyssa Belanger LSWC   X X 

Andrew Loosley Aspen Leaf Energy   X 

Axel Anderson Alberta Agriculture and Forestry X X 
 Baylee Graham Integrated Toxicology Solutions (MSES) X X X 

Ben Poltorak Alberta Watercourse Crossing Collaborative X X X 

Bob Yowney Land Management Specialist, AEP X X X 

Bruce Van Os   X   
 Cameron Mackenzie MSES X   
 David Jones Cardinal Energy X   X 

Dustin Twin Swan River First Nation X X 
 Elliott Lindsay Trout Unlimited Canada X   X 

Heidi Golden MSES   X 
 Kendra Kozdroski Big Lakes County, Agricultural Services X X 
 Kyle Chisholm Vanderwell Contractors X   X 

Lesley Peterson Trout Unlimited Canada X   
 Lisa Bergen AEP, LSWC Director X X X 

Lynn Smith Peavine Metis Settlement   X X 

Mandy Olsgard Integrated Toxicology Solutions (MSES) X X 
 Megan Thompson Thompson Aquatic and MSES X X X 

Meghan Payne  LSWC Executive Director X X X 

Michael Wagner Forest Hydrologist, Alberta Agriculture and Forestry   X X 

Nicole St. Jean LSWC Director X X X 

Paul Hvenegaard Alberta Conservation Association X X X 

Pearl Lorentzen LSWC Director X   
 Sandi Riemersma Palliser Environmental Services Ltd. X X X 

Shannon Gavin MSES X X X 

Steve Acorn Acorn Environmental X X X 

Susan Nielsen LSWC Director X   
 Todd Bailey SRFN & LSWC Chair X X 
 Wendy Harrison Watercourse Crossing Program, AEP X X X 

 Total Participants 25 21 19 
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APPENDIX B. Speaker biographies. 
 

SESSION 1 
 
Sandi Riemersma, Palliser Environmental Services Ltd. 

Sandi is a Biologist and Environmental Scientist. She founded Palliser Environmental Services Ltd. in 
2004 and continues to manage the company with her husband Scott who is a Sr. Fisheries Biologist.  
Sandi’s work focuses on watershed management, planning, monitoring and stewardship. Sandi has a 
passion for using science to encourage multi-stakeholder collaboration in the stewardship of the natural 
environment. 
 
Paul Hvenegaard, Alberta Conservation Association   
A born and raised Albertan, Paul has been personally and professionally immersed in fisheries since the 
age of 18. After spending 7 summers guiding fishermen across the Arctic, he obtained his formal 
education and embarked on a wonderful career with fisheries. Paul’s very rewarding career has taken 
him to many wonderful places across western Canada but Alberta has always been his true passion. For 
the past 23 years Paul has worked at Alberta Conservation Association as a fish biologist and more 
recently, a manager for all ACA operations in Northwestern Alberta. 
 
Megan Thompson, Thompson Aquatic Consulting 
Megan Thompson is a consulting limnologist who has worked in aquatic ecosystem research for almost 
20 years, and who has spent the last 7 years working directly with several Indigenous communities 
across Canada. She has helped communities to interpret regulatory assessments, to navigate 
environmental legislation and to design and implement environmental monitoring programs. She has 
also worked with other scientists to complete targeted studies that answer community questions and 
address community concerns. 
 
Mandy Olsgard, Integrated Toxicology Solutions Ltd. 
Mandy Olsgard is a Senior Toxicologist who has focused on assessing risks to human and environmental 
health from exposure to chemical emissions associated with energy development for the past 15 years. 
Prior to establishing her consulting firm, Integrated Toxicology Solutions Ltd., Mandy was the Senior 
Environmental Toxicologist of the Alberta Energy Regulator and a Risk Assessor with Klohn Crippen 
Berger and Worley Parsons. Over the past 5 years Mandy has focused on supporting Indigenous 
communities with assessing and managing potential health risks from oil sands development in their 
traditional territory by providing technical expertise with regulatory application reviews, hearing 
support, participating in multi-stakeholder working groups, designing community based monitoring 
programs and undertaking community led risk assessments. 
 
Shannon Gavin, MSES Inc. 
Ms. Shannon Gavin is a registered professional biologist in Alberta with over 15 years of academic and 
industry experience in wildlife ecology and behaviour. She has worked as a science advisor and wildlife 
expert on behalf of Indigenous communities, provincial governments, non-profit organizations and 
industry proponents. She routinely works closely with Indigenous communities providing strategic and 
technical support through the regulatory assessment process, and in the design and implementation of 
Indigenous community-based monitoring programs. 
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SESSION 2 
 
Axel Anderson, Agriculture and Forestry, Forest Research Institute 
Scientist with Alberta Agriculture and Forestry, and is the Water Program Lead at the Forest Research 
Institute. Axel is involved with a number of initiatives related to Understanding the impact of culverts on 
fish communities and optimization tools for mitigation efforts;  Watershed Assessment Procedure to 
address cumulative effects in the eastern slopes and foothills natural regions; Modeling the Impact of 
Forest Harvesting on the Flow Regime: Extending Experimental Data for Forest Planning Indicators in the 
Eastern Slopes to name a few. 
 
Megan Thompson, Thompson Aquatic Consulting  
Megan Thompson is a consulting limnologist who has worked in aquatic ecosystem research for almost 
20 years, and who has spent the last 7 years working directly with several Indigenous communities 
across Canada. She has helped communities to interpret regulatory assessments, to navigate 
environmental legislation and to design and implement environmental monitoring programs. She has 
also worked with other scientists to complete targeted studies that answer community questions and 
address community concerns. 
 
Baylee Graham, Integrated Toxicology Solutions 
Baylee Graham is currently the Junior Environmental Scientist at Integrated Toxicology Solutions and 
an undergraduate student in the Department of Soil Sciences at the University of Saskatchewan. 
During the past 3 years Baylee has worked under Mandy Olsgard in fields of toxicology, risk 
assessment in research, consulting and regulatory environments to develop coordinated and effective 
development and management plans for energy and non-energy resources while addressing industry, 
regulatory, First Nations, Metis, and public stakeholders’ concerns. Baylee has focused much of her 
work on researching and altering environmental sampling plans to aid in understanding toxicity of 
environmental contaminants and minimizing impacts to environmental and human health. Baylee has 
worked with in many communities preparing others for their future within the environmental 
field.  She has gained many assets two educational facilities, workshops, volunteering and training in 
areas of conservation, reclamation and sampling.   
 
Cameron MacKenzie, Atwater Resources, Edmonton, Alberta 
Mr. Cameron MacKenzie is a consulting biologist with over 15 years of academic and industry 
experience in fisheries and natural resource management. He has a Master’s degree in Resource 
Management from Simon Fraser University where he examined constraints on the abundance-based 
management approach to the Dungeness crab fishery and ways to improve access for recreational 
harvesters. More recently, he was the project coordinator and researcher for the Fishscape project, a 
long-term study of Arctic fish ecology on the North Slope of Alaska, with a particular focus on Arctic 
grayling. Cameron continues to contribute to fisheries science and monitoring projects throughout 
western Canada and the Arctic.  
 
Steve Acorn, Acorn Environmental Inc. 
Steve has 20 years of operational experience in Land Resource Management. Steve's career has focused 
on, Civil Earthworks Construction, Remediation Excavation, Frack Water Management and Stream 
Crossing installations, reclamation and rehabilitation. Steve currently contracts to one of the largest oil 
and gas producers in western Canada as a Senior Supervisor managing and executing Civil Earthworks 
and Stream Crossing Projects. 
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SESSION 3 
 
Wendy Harrison, Alberta Environment and Parks 
Wendy was born and raised in northern Alberta. She has worked all over the province, Vancouver Island 
and the Yukon. Wendy has a BSC from the University of Alberta in Conservation Biology and an MA from 
the University of Victoria in Environmental Studies. She has worked as a field biologist, Conservation 
Officer, Park Warden, Dangerous Goods Inspector, an Environmental Emergency response manager for 
the Province, and currently is the Land, Ecosystem and Conservation Manager for the North Region. 
Wendy has led the design and coordination of the Watercourse Crossing Program for the Ministry of 
Environment and Parks for two years. 
 
Elliot Lindsay, Trout Unlimited Canada 
Elliot is a Project Biologist with Trout Unlimited Canada, and has been involved with TUC since 2012, 
when he was first hired as a fish rescue technician. Born and raised in Calgary, Elliot loves fish and water 
and working with volunteers and stewardship groups to implement habitat rehabilitation projects 
throughout western Canada." 
 
David Jones, Cardinal Energy 
David is an Agrologist with a passion for fisheries issues, especially when they pertain to Alberta’s native 
fish species. David is currently Cardinal Energy’s Environmental manager where he oversees the 
reclamation, remediation, emissions and regulatory portfolios.  
 


