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Executive Summary  
 

 
Beginning April 1 2018, the BC Wildlife Federation’s Wetlands Education Program successfully 

completed a series of wetland restoration projects in the Kootenays and hosted a series of workshops to 
build community capacity. In collaboration with multiple partners, BCWF was able to restore wetlands for 
wildlife while controlling invasive species, mitigating cattle impacts, filtering water, providing training for 
First Nations Technicians, and creating an educational wetland and stream site for elementary school 
students. The 2018 projects closely align with the FWCP’s Columbia Basin Riparian and Wetland Action 
Plan and included initiatives in two of the FWCP’s focal areas: Upper Columbia Valley and the Creston 
Valley. A summary of the results are:  

 

 Trained 10 community members in wetland stewardship and mapping techniques during a Map our 
Marshes workshop in Salmo. 

 Restoration of 13.7 ha of wetland habitat on Yaqan Nukiy Lands 

 Restoration of 0.16 ha of stream and wetland habitat at Erickson Elementary School 

 Restoration of 0.26 ha of wetland and riparian habitat at Lister Creek headwaters 

 Restoration of 0.43 ha of wetland habitat at Haywire Ranch 

 Restoration of 2.38 ha of wetland habitat at Elk Spike Farm  

 Development of wetland restoration design for King George VI Provincial Park 

 Enhanced capacity of First Nation technicians and workers in wetland restoration through hands-
on experience 

 Educated 51 participants on Wetland Restoration in the Kootenays in the Kootenay Conservation 
Program Webinar 

 Trained 8 school staff at Erickson Elementary School during an Outreach/ Pro-D day session, and 
hosted a planting event with over 50 students   
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Introduction  
 
In comparison to many other ecosystems, the benefits from wetlands are exceptionally large 

relative to their size (MacKenzie and Shaw 1999). Based on one commonly referenced study, the market 
and non-market values of wetland goods and services (ex. climate regulation, nutrient cycling, and food 
production) are valued at $19,580 hectare/year (Costanza, et al 1997), which extrapolates to 
approximately $100billion/year in B.C.(MOE 2010). When total economic values are considered, wetlands 
often provide greater economic returns than when the land is converted for other uses (WRI 2005).  
However, wetlands have been historically degraded and destroyed in low-elevation areas of the Kootenay 
region from large scale developments (such as hydro-electric production, agriculture, diking, and 
transportation networks) as well as from residential growth (e.g., see Utzig and Schmidt 2011).  
Furthermore, remaining wetlands are at risk of degradation from human activities such as mud-bogging 
and the introduction/spread of invasive plants.  
 

The Fish and Wildlife Compensation Program considers wetland conservation and restoration as a 
priority for the Columbia Basin and has developed a number of interim initiatives (Columbia Basin Riparian 
and Wetlands Action Plan [Draft] 2012). Other action plans in the Columbia Basin identify wetlands as a 
priority habitat for conservation/restoration (e.g., see Green et al. 2006). As with previous years, the BC 
Wildlife Federation’s Wetland Education Program (WEP) supported these initiatives by building the 
capacity of residents to protect, enhance, and restore wetlands through the following programming:  
delivery of a Map our Marshes Workshop in Salmo, through hands-on restoration training in the Creston 
area, and through a webinar titled “Wetland Restoration in the Kootenays”.  
 

Wetland, stream, and riparian habitat were restored at 5 sites across the Columbia Basin; 13.7 ha 
on Yaqan Nukiy Lands, 0.16 ha at Erickson Elementary School, 0.26 ha at Lister Creek headwaters, 0.43 
ha at Haywire Ranch, and 2.38 ha at Elk Spike Farm. Restoration was completed to support wildlife, 
control invasive species, and mitigate cattle impacts, among other benefits. Furthermore, wetland 
restoration designs were completed at King George VI Provincial Park for works in 2019. The design 
proposes the restoration of a partially filled and drained wetland and improves habitat for the blue-listed 
Northern Blue Violet. This report provides further details to the above projects, their impact, and future 
steps to be taken.  
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Goals and Objectives 
 

1. Goal: Through workshops, increase community capacity to map, classify, restore, and steward 
wetlands in the Columbia Basin.  

 Objective: Train 10+ participants during the delivery of a 1-day Map our Marshes in Salmo 

 Objective: Train 10+ participants through site visits, outreach, and a webinar.  

 Objective: Train Yaqan Nukiy Technicians through hands-on restoration work. 
 

 
2. Goal: Restore wetland habitat in the Columbia Basin 

 Objective: Restore 3.2 ha of wetland habitat on Yaqan Nukiy Lands 

 Objective: Restore 0.07 ha of wetland and stream habitat at Erickson Elementary School 

 Objective: Restore 0.13 ha of wetland habitat at the Lister Creek Headwaters 

 Objective: Restore 0.4 ha of wetland habitat at Haywire Ranch 

 Objective: Restore 2.2 ha of wetland habitat at Elk Spike Farm 
 

3. Goal: Support wetland restoration at King George VI Provincial Park 

 Objective: Develop wetland restoration design for King George VI Provincial Park to 
support the Northern Blue Violet 

 
The above goals and objectives correspond to the following Habitat-based Actions from the Upper 
Columbia Riparian and Wetland Action Plan. 
 
Table 1: Recommended actions that apply to all six focal areas 

 11-1 Monitor and treat terrestrial invasive species in wetland and riparian areas. 

 12-1- Restore and create wetland and riparian area habitat in this focal area, where 
feasible, to address impacted, degraded, or lost habitat (including, but not limited to, gravel 
pits where they exist on the floodplain, oxbows, and side channels 

 13-4- Explore options to collaborate with partners, in order to conserve and enhance 
wetland and riparian areas. 
 

Table 2: Action Priorities for the Upper Columbia Valley 

 Restore and create wetland and riparian area habitat in this focal area, where feasible to 
address impacted, degraded or lost habitat (including but not limited to gravel pits where 
they exist on the floodplain, oxbows and side channels). 

 
Table 4: Action priorities for the Creston Valley 

 7-4 Support the development of management plans for wetlands in this focal area, 
including but not limited to the Yaqan Nuki wetlands 
 

 
Study Area 
 
Below are GPS locations of related workshops and restoration projects, with descriptions of field locations 
when appropriate.    
 

 Map our Marshes, Salmo 
o Erie Lake: 49.189434, -117.336060 

 Lakeside shallow open water and marsh habitat used to train participants in plant ID, 
mapping, and wetland classification 

o KP Park Wetland: 49.196004, -117.274544 
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 Shallow open water wetland restored by BCWF in 2013 as part of the Wetlands 
Institute. Here participants learned how to map wetlands using handheld GPS units.  

 

 Wetland Restoration 
o Yaqan Nukiy Lands, Creston: 49.071536, -116.545556 

 Located on the floodplain of the Kootenay River, this area was modified in the 
1970’s with artificial impoundments, ditches, dikes, pipes, pumps, and other water 
control structures (some of which were failing and/or expensive to maintain). Some 
of the site is used for pasture and farming, and much of it is dominated by invasive 
Reed Canary Grass. Within close proximity to the Creston Wildlife Management 
Area. 

o Erickson Elementary School, Erickson: 49.091167, -116.467972  
  Previously an orchard, this site was dominated by agrarian, invasive, and harmful 

species. The site contained a drainage ditch suffering from erosion and an 
advancing headcut. The site was acquired by the School District, and will benefit 
students as an outdoor classroom.  

o Lister Creek Headwaters, Lister: 49.053647, -116.426656 
 Owned by the Regional District of Central Kootenay, this headwater spring site was 

modified with dams, pipes, and other water control structures to provide water for 
Lister. The site was abandoned in 2012 and existing wetlands were at risk of being 
lost due to erosion. 

o Haywire Ranch, Park Siding: 49.1713100, -117.5071000 
 Located on the Beaver Creek floodplain, which was drained for agriculture in the 

late 1960s and early 1970s. Adjacent to one of the last portions of Beaver Creek 

with mature forest and natural sinuosity remaining.  
o Elk Spike Farm, Blaeberry: 51.416278, -117.053953 

 Large agricultural field dominated by invasive Reed Canary Grass and is too wet to 
farm. Directly adjacent to the Moberly Marsh site (in the Upper Columbia region) 
where additional wetland restoration works are planned. 
 

 Wetland Restoration Design 
o King George VI Provincial Park, Rossland: 49.011562, -117.833782 

 The park is located in the Southern Monashee Mountains, just North of the Canada-
US border. The proposed restoration site was partially drained, filled, and 
compacted. The blue-listed Northern Blue Violet was historically found on site. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Methods 
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Map our Marshes 
 

The BCWF hosted a 1-day Map our Marshes workshop in Salmo to train participants in wetland 
classification and inventory in order to assist with regional wetland needs, particularly those of the Salmo 
Valley Seniors ATV Club and Central Kootenay Invasive Species Society. In the field, participants were 
shown how to delineate wetland boundaries using GPS units, identify vegetation, texture soil types, and 
record field data. Methodologies were primarily based on the Wetlandkeepers Handbook (Southam and 
Curran 1996) and Mackenzie and Moran (2004)'s Land Management Handbook 52; Wetlands of British 
Columbia: a guide to identification. The workshop schedule was designed with input from project partners. 
 
Outreach 
 A webinar was hosted by BCWF, in partnership with the Kootenay Conservation Program (KCP), 
to educate participants on wetland restoration in the Kootenay region.  It included key techniques for 
designing long lasting wetlands that require minimal maintenance and provided examples of projects 
within the region.  
 
 An outreach event was hosted during a Pro-D day at Erickson Elementary School to educate 
school staff on wetland conservation and stewardship of their schoolyard wetland. Later, a planting event 
was hosted at Erickson Elementary and involved staff and students of the school. 
 
 
Wetland Habitat Restoration  
 

Wetland design prescriptions were developed by Tom Biebighauser and Robin Annschild, with input 
from landowners and regional biologists. Over 35 years Tom has designed over 5,000 wetland restoration 
projects and successfully restored of over 2500 wetlands in North American and New Zealand. Since 
2014, Robin has restored over 200 wetlands. Projects were designed to have a high degree of success, 
provide maximum ecological lift, be inexpensive, and require little or no maintenance. Excavated soils 
remained on site and were used to create ridges, islands, and hummocks to increase habitat complexity. 
Compacted soils within and surrounding each restored wetland were loosened using an excavator or 
ripper attachment on a dozer. Where appropriate, bare soils were seeded with native species, seeded with 
wheat, and/or covered with straw to reduce erosion. If appropriate, logs and coarse woody debris were 
also placed in and around wetlands as habitat features. Specific site details can be found below. 

 

 Yaqan Nukiy Lands, Creston 
o Soils excavated to restore wetland depressions were used to fill drainage ditches as 

well as raise the surrounding elevation to support drier species instead of the invasive 
Reed Canary Grass present. 

o Core trenches were dug across ditches, filled with clay, and compacted to maintain 
water in wetlands restored by filling ditches. 

o Features were added to restored wetlands and uplands to provide specific habitat for 
Species at Risk, including snags for little brown bat roosting, basking logs and 
nesting areas for Western painted turtle, mud for Barn Swallow and the Black Swift to 
use for building nests, ephemeral wetlands that do not support the American bullfrog 
or fish that the Northern leopard frog and Western toad may use for breeding. 

o To facilitate knowledge transfer, Yaqan Nukiy staff worked directly alongside Tom 
Biebighauser as the wetlands were restored and Yaqan Nukiy excavator operators 
were used, in part, to complete restoration works – where the operators gained new 
experience on wetland restoration techniques. 

 Erickson Elementary School, Erickson 
o The ditch was excavated to create a sinuous stream with three hydrologically 

connected wetlands. 
o Logs and rock were buried as vertical grade control structures to halt headcuts. 
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o Logs were buried at the inlet and outlet of each wetland as vertical grade control. 
o Logs were also used to create bridges for students to cross the restored stream. 
o Tom Biebighauser provided a short presentation at a student assembly about the 

project 
o Hosted an outreach event for school staff on wetland stewardship and restoration 

during a Pro-D day 
o Hosted a planting event with students  

 Lister Creek Headwaters, Lister 
o Core trenches were dug across ditches, filled with clay, and compacted to maintain 

water in the restored wetlands. 
o Core trenches were dug and filled with clay along the lower edge of wetlands where 

needed to interrupt sand and organic layers that could drain wetlands. 
o A 2 m tall dam was removed to restore a more natural flow to Lister Creek, large 

boulders were buried across the riparian area to control erosional head-cuts, and a 
wide floodplain was restored. 

o Areas of sand and gravel were created as nesting habitat for the Western painted 
turtle. 

 Haywire Ranch, Park Siding 
o Areas that were flooding due to beaver activity, and too wet to farm, were deepened 

to create shallow wetlands. Soils removed were used to raise and existing access 
point on the northern portion of the site. 

o A series of wetlands were excavated in the southwestern portion, which was largely 
dominated by Reed Canary Grass, to expose floodwaters. Willows present on site 
were left untouched. 

 Elk Spike Farm, Blaeberry 
o 5 large ephemeral wetlands with varied depths were excavated, primarily built for 

waterfowl. Excavated soils were used to raise surrounding fields and increase 
agricultural potential. Soils excavated in 2017 were also spread.  
 

 
Wetland Restoration Design 
  

In August 2018, wetland restoration specialist Robin Annschild conducted a site visit with Amanda 
Weber-Roy (Conservation Specialist, BC Parks), BC Parks operational staff, and Eva Cameron 
(Landscape Designer and Vice-Chair, Rossland Society for Environmental Action) to survey the area and 
create a wetland restoration plan. To inform design choices, a rare species inventory and archeological 
assessment were also conducted. Previous amphibian surveys were also considered.  
 
 
Results and Outcomes 
 
Map our Marshes Salmo 
 

10 participants attended the workshop. The Salmo Valley Seniors ATV Club has created signs that 
show "no off road vehicles - sensitive areas" that they will place near wetlands on their trail networks. After 
the workshop participants were provided a survey, of which 7/10 were returned. Of respondents, 29% 
ranked the workshop “Among the Best”, which the remaining 71% ranked the workshop “Above Average” 
when compared to other workshops or extension courses they’ve taken. 85% of respondents stated they 
would recommend the workshop to others, while the remaining 15% of respondents did not respond. 
  
Outreach 
  

51 participants joined the webinar; participants were educated on wetland restoration design and 
techniques, and details about local wetland restoration projects in the Kootenay region. 
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8 school staff of Erickson Elementary were educated on wetland conservation and stewardship of 

their schoolyard wetland during the outreach/Pro-D day event. 
 
4 classes of students were engaged during a planting event at Erickson Elementary; the event was 

delivered by two local expert contractors, and 800 plugs and 50 1-gallon pots were planted. 
 
Wetland Restoration Design 
 
 A wetland restoration design was created for the King George VI Provincial Park project, which will 
be implemented in Fall 2019 as part of BCWF’s annual Wetlands Institute. The plan includes restoring 
wetland habitat by exposing groundwater, as well as filling in the ditch originally installed to lower the 
water table and drain the wetlands historically on site. See Appendix A for Design Report. 
 
 
Wetland Restoration, Enhancement, and Securement 
 
Methods described in the previous section were successfully carried out, resulting in the outcomes below: 
 

 Yaqan Nukiy Lands, Creston 
o 13.7 ha of wetland habitat was restored in areas previously dominated by invasive 

Reed Canary Grass 
o The rate of progress for this project was almost double of what has been recorded for 

similar wetland restoration projects completed by the same specialist in BC.  
o Yaqan Nukiy staff and lead liaison on the project, Norm Allard, built capacity by working 

directly alongside Tom Biebighauser for the duration of the restoration 
o Yaqan Nukiy members were involved as excavator operators during the project to 

provide them with hands-on experience restoring wetlands 
o 38 students and 4 teachers from Yaqan Nukiy Independent School visited the project 

during construction to learn about the benefits of wetland restoration, as well as learn 
about restoration techniques. 

 Erickson Elementary School, Erickson 
o The Central Kootenay Invasive Species Society treated invasive, non-native, and 

harmful species on site that established on exposed soils 
o 0.16 ha of wetland and stream habitat were restored 
o 800 plugs and 50 1-gallon pots of native species were planted by 2 contractors, and 

helped by students 

 Lister Creek Headwaters, Lister 
o 0.26 ha of wetland and riparian habitat restored 

 Haywire Ranch, Park Siding 
o 0.43 ha of wetland habitat restored 
o Contractors suppressed invasive and installed willow stakes as part of the 

commissioning phase 

 Elk Spike Farm, Blaeberry 
o 2.38 ha of wetland habitat restored 
o Staff and volunteers planted 2645 plugs of thimbleberry, red osier dogwood, upland 

willow and red raspberry. 
 
 
 
 
Discussion 
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BCWF’s Wetlands Education Program continued its support in the Columbia Basin in 2018, and 
was in line with multiple FWCP priorities, as outlined in the Columbia Basin Riparian and Wetland Action 
Plan, including:  

 
 
Table 1: Recommended actions that apply to all six focal areas 

11-1 Monitor and treat terrestrial invasive species in wetland and riparian areas. 
The Central Kootenay Invasive Species Society (CKISS) will continue to monitor restored 
habitat at Erickson Elementary for invasive species and will assist with removal if necessary.  
 

12-1- Restore and create wetland and riparian area habitat in this focal area, where feasible to 
address impacted, degraded or lost habitat (including but not limited to gravel pits where they 
exist on the floodplain, oxbows and side channels) 
The Lister Creek, Erickson School, and Yaqan Nukiy sites are in the Creston focal area. The 
Elk Spike Farm is in the Upper Columbia Valley focal area. 
 

13-4- Explore options to collaborate with partners, in order to conserve and enhance wetland and 
riparian areas. 
Projects are in collaboration with FLNRORD, The Lower Kootenay Band (Yaqan Nukiy), 
Salmo Valley Seniors ATV Club, Rossland Society for Environmental Action, Erickson 
Elementary School, School District 8, Haywire Ranch, Elk Spike Farm, The Creston Valley 
Wildlife Management Area, Regional District of Central Kootenay, Central Kootenay Invasive 
Species Society, BC Parks, and Kootenay Native Plants Society. 
 

Table 2: Action Priorities for the Upper Columbia Valley 
1-1- Restore and create wetland and riparian area habitat in this focal area, where feasible to 

address impacted, degraded or lost habitat (including but not limited to gravel pits where they 
exist on the floodplain, oxbows and side channels). 
The Elk Spike Farm wetland restoration is within the Upper Columbia Valley focal area 

 
Table 4: Action priorities for the Creston Valley 

7-4 Support the development of management plans for wetlands in this focal area, including but 
not limited to the Yaqan Nuki wetlands 
This project is implementing a plan developed for Yaqan Nukiy Wetlands 
 

 
The Wetlands Education Program’s 2018 work resulted in 16.9 ha of wetland, stream, and riparian 

habitat restored, which will have lasting benefits to wildlife, water quality, and education. First Nation 
technicians received hands-on experience on wetland restoration, Elementary School Students learned 
about environmental stewardship by helping restore habitat, and Salmo residents received training in 
wetland classification and mapping. The King George VI Provincial Park wetland restoration plan was 
created to support amphibians, reptiles, and the listed Northern Violet. Though not funded through FWCP, 
an Amphibian Baseline Report as well as an Archeological Overview Assessment were completed to 
better inform the wetland restoration plan. 
 
 
 
 
 
 
 
 
 
Recommendations 
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 BCWF’s Wetland Education program strongly believes that training and providing support to 
communities, local stewardship groups, First Nations members, government workers, and professionals 
can increase the capacity for improved conservation and protection actions. 2018-2019 works had a 
strong emphasis on wetland restoration, which resulted in improved habitat for wildlife, invasive species 
management, and improved water quality. It is expected that many of these restoration efforts will lead to 
future restoration opportunities, as they have in the past. It is the Wetland Education Program’s 
recommendation that the FWCP and other organizations continue to invest in similar capacity building 
programs in the Columbia Basin to build upon the momentum that the Wetlands Program instigated 
through the delivery of projects through 2012-2019.  
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Confirmation of FWCP Recognition  
 
FWCP’s logo was displayed before the Map our Marshes workshop on advertisements (e.g., Eventbrite 
page) and during WEP workshops on participant packages, and in presentations. FWCP’s contribution is 
also recognized online on the BCWF website, on blog posts, and in photo album descriptions. The 2019 
Wetlands Update, BCWF AGM booklet, and BC Outdoors Magazine all recognize FWCP’s contribution in 
print format. A sign will be at Elk Spike Farms, which thanks FWCP for its contribution. In addition, BCWF 
continues to distribute the Landowner Contact pamphlets that were created in 2015 with funding from 
FWCP. 
 
Photos from the Salmo Map our Marshes Workshop can be found in the following album, which thanks 
WHC for it’s contribution in the description: 
https://www.flickr.com/photos/bcwfwep/albums/72157691120293550 
Below are some sample photos. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

https://www.flickr.com/photos/bcwfwep/albums/72157691120293550
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Below are some other examples of FWCP’s financial support being accredited: 
 
 
 
 
 
 

 
 
Figure 1: Sign that will be installed at Spike Elk Farm. 
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Figure 2. Sample page from BC Outdoors Volume 74 issue 5 (September/ October 2018), where we 
discuss 2018 works events, including the Salmo Map our Marshes workshop. Funders are thanked at the 
end of the article. 
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Figure 3. Sample page from BC Outdoors Volume 75 issue 1 (Jan/Feb 2019). 2018 funders are thanked 
at the end of the article. 
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Figure 4. Sample of blog article written about 2018 Map our Marshes workshops, including the Salmo 
workshop. The full article can be found at the following link: https://bcwfbogblog.com/2018/06/04/touring-
the-interior-a-map-our-marshes-double-feature/  
 
 
 
 

https://bcwfbogblog.com/2018/06/04/touring-the-interior-a-map-our-marshes-double-feature/
https://bcwfbogblog.com/2018/06/04/touring-the-interior-a-map-our-marshes-double-feature/
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Figure 5. Sample tweet thanking FWCP and other 2018 funders. 
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Figure 6. The Wetlands Update is available free online, with printed copies distributed at all workshops 
and public events. The final page acknowledges FWCP and other funders. The current version is available 
at the following webpage: http://bcwf.net/index.php/programs/wetlands  
 
 

http://bcwf.net/index.php/programs/wetlands
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Figure 7. Portion of registration page for the Salmo Map our Marshes Workshop 
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Figure 8. Sample of BCWF Facebook post thanking FWCP 
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Figure 9. Sample of a webpage on the BCWF website, thanking the 2018 funders 
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Figure 10. Sample page from Western Woods and Waters, which discusses FWCP-funded activities. The 
issue can be found at the following link: 
http://westernwoodsandwatersmagazine.com/Magazines/BCWF/JanFeb2019/ 
 
 
 

http://westernwoodsandwatersmagazine.com/Magazines/BCWF/JanFeb2019/
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Appendix A: Maps and images of restoration projects 
 

 
 

1. Satellite image showing areas restored on Yaqan Nukiy Lands with Blue representing the wetland 
habitat, Brown the upland habitat, and Yellow the turtle nesting areas. 

 
 

 
2. Portion of habitat restored on Yaqan Nukiy Lands 
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3. Satellite image showing the stream and wetland habitat restored at Erickson Elementary in red. 

Note, the buildings within the red polygon were removed prior to construction when the school took 
ownership of the property. 

 

 
4. A portion of the stream restored at Erickson Elementary, which features logs placed for students to 

cross. 
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5. Satellite image showing areas restored at Lister Creek. Blue indicates the wetland and riparian area 

restored, green the forested wetland restored, and yellow the turtle nesting areas created. 
 

 
6. The outlet of the large constructed wetland following the removal of the dam. Large boulders were 

buried across the riparian area, and a wide floodplain was restored to control erosion and head-cuts. 
The large log was placed for wildlife and people to cross the stream. 
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7. Satellite image showing wetlands restored on Haywire Ranch, represented in blue. 

 

 
8. One wetland restored on Haywire Ranch beginning to fill with water 
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9. Satellite image of works completed on Elk Spike Farm with blue depicting the wetland habitat 
restored and green depicting where excavated soils were spread.  
 

 
 

10. Dozer spreading topsoil during restoration at Elk Spike farm 
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11. King George VI Provincial Park restoration design map 
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12. Restoration Design Report for King George VI Provincial Park. Full report can be found at 
https://drive.google.com/file/d/1esQOK8Pc8rBiiGKFgowN9CDTWLsRl4JX/view?usp=sharing 

https://drive.google.com/file/d/1esQOK8Pc8rBiiGKFgowN9CDTWLsRl4JX/view?usp=sharing

