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1. Executive Summary 

In 2023, CWSP surveyed 371 sites by drone on the western benchlands of the Columbia 

Valley and with in-person site assessments determined that nine were suitable for potential 

restoration using Beaver Dam Analogues (BDAs). In 2024, we continued this work and further 

assessed 30 wetlands in-person and determined two more are suitable for potential restoration 

using BDAs.  

BDAs are a low-tech process-based method that mimic natural beaver dams - both in 

appearance and ecosystem benefit (Pollock et al., 2018). These structures are built out of mostly 

natural materials (e.g., wooden posts, branches, and mud) and reinforced with minimal man-made 

materials (e.g., burlap sacks) to ensure a simplistic, cost-effective restoration design that provides 

great benefit to the system (Pollock et al., 2018). The benefits of these structures include raising 

the riparian water table, improving floodplain connectivity, creating small open water ponds to 

help slow water in the stream, moderate stream temperatures, replenish shallow groundwater 

stores, and nourish streams with sediment (Pollock et al., 2018; Munir and Westbrook, 2020). 

 In October 2024 we built four BDAs at two sites, S-Land and Beaver Channels. We created 

wetlands or restored wetlands in the dry upland benchland of Columbia Valley. At the S-Land Site 

our efforts produced 12,793 m2 of flooded area, 3399 m3 of stored water, and 1.17 ha freshwater 

atlas wetland polygon. At the Beaver Chanels site our efforts produced 39,700 m2 of flooded 

area, 8969 m3 of stored water, 12.49 ha freshwater atlas wetland polygon. Site assessments 

completed in 2023 predicted the increase in water level and potential flood perimeter of our 

restoration sites. Based on this information, we anticipate that the restorations completed at S-

Land and Beaver Channels stored 12,368 m3 of water flooded over 52,493 m2 of land within 

these wetlands. The total wetland area mapped in Freshwater Atlas for these two sites is 13.66 

hectares.  

At the Beaver Channels site, the upstream dam is 5 m long, 0.45 m wide, and 0.46 m tall, 

and the downstream dam is 6.5 m long, 0.45 m wide, and 0.45 m tall. These dams are projected 

to retain an additional 8969 m3 of water after spring freshet has filled the wetland areas. At the S-

Land site, the upstream dam is 3.5 m long, 0.66 m wide, and 0.21 m tall. The downstream dam 

is 1.8 m long, 0.69 m wide, and 0.32 m tall. Within less than one week both wetlands had filled to 

capacity behind the newly constructed BDAs, thus retaining an additional 3483 m3 of water within 

the wetland areas. This restoration has thus increased wetland habitat, and we will continue to 

monitor the sites to see the changes post-restoration. 
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We also continued pre-restoration monitoring work at the nine previously selected sites 

and began pre-restoration monitoring work at the two new sites. This pre-restoration monitoring 

includes logging water depths between April and October, measuring water quality, surveying 

breeding birds in May/June, surveying vegetation communities both by using 1m2 vegetation plots 

to provide detailed plant presence data and as per the BC Biogeoclimatic Ecosystem 

Classification (BEC) to provide community classification, and using wildlife cameras to detect 

large mammals.  

We detected 77 bird species during our breeding bird surveys, two of which are considered 

Species At Risk in BC (Evening Grosbeak and Olive-Sided Flycatcher, both Yellow Listed). 24 of 

these species are wetland dependent and 5 are wetland associated. Different communities were 

detected between the Reference Site and our other wetland sites, with 8 species, 5 of them 

wetland dependent, only being found in the Reference Site. This supports our assessment that 

these other wetland habitats could be improved via our BDA restoration to support more wetland 

dependent species. Our wildlife cameras detected four species of wild mammal (Black Bear, 

Moose, White-tailed Deer, and Mule Deer) and one species of domestic animal (Cow). 46% of 

observations were of cows, indicating the use of these wetlands by this domestic species.  

In January 2025, three permit applications for four CWSP sites (Double Dam, Limbo, and 

Northbound/Big Dam) were prepared and submitted. The preparation of these applications was 

similar to 2024 but also required a 50-page environmental management plan for each site. If 

permits are successfully approved for work in 2025, CWSP will be repairing six remnant beaver 

dams by constructing 39.5 m of BDAs. We estimate that these repairs will allow us to store 17,321 

m3 of water at these sites. The total freshwater atlas wetland area for these four sites is 21.39 ha, 

and we expect to flood water over 41,488 m2.  

Since CWSP sites Northbound and Big Dam are along the same creek, they were 

combined into one application. Unfortunately, to complete this work under a Section 11 Change 

Approval, projects cannot store more than 10,000 m3 within one system. As such, we will only be 

able to conduct a mid-sized repair at Big Dam - if we were not subject to this requirement, we 

could have stored an additional 3,000 m3 of water at this site. 
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2. Beaver Dam Restorations Using Beaver Dam 

Analogues (BDAs) 

 In 2024, CWSP built four BDAs in two wetland sites. We plan to build eleven more BDAs 

across six wetland sites. We conducted monitoring in ten potential restoration sites and one site 

picked as a reference site which already has substantial open water areas.  

In January 2024, CWSP submitted Section 11 ï Changes In and About a Stream 

applications for two wetlands (S-Land and Beaver Channels), in order to allow us to repair four 

beaver dams (Figure 1 A and B) by building BDAs. The approved applications for S-Land (File 

Number: 127807) and Beaver Channels (File Number: 127810) cover two dams in each wetland 

and can be found in Appendix B.  

 We received permission to do this work on October 4th, 2024, which had to be completed 

by October 15th. On October 7th we built two dams in S-Land, and on October 8th we built two 

dams in Beaver Channels. We built these with the help of Brian Gustafson and Leonard Townsend 

from Cirque Ecological, Rick Hoar from the Lake Windermere Rod and Gun Club, Ben Gormley 

from Living Lakes Canada, and Alex Dufort from Jon Bisset & Associates. Brian Gustafson was 

our on-site Qualified Environmental Professional with the authority to halt work, as per permit 

requirements.  

A 
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Figure 1. A) Map of S-Land showing location of both beaver dams, current flooded area, and 
projected flooded area with beaver dam repair. B) Map of Beaver Channels showing location of 
both beaver dams, current flooded area, and projected flooded area with beaver dam repair. 

2.1 S-Land 

 In S-Land, we built two beaver dams, to retain more water in two wetland areas (Figure 

2). The upstream dam is 3.5 m long, 0.66 m wide, and 0.21 m tall, and within one week water 

levels had increased in the wetland area by 0.21 m (Figure 3, 4). This means that 1168 m3 more 

water is being retained in this wetland. The downstream dam is 1.8 m long, 0.69 m wide, and 0.32 

m tall, and within one week water levels had increased in the wetland area by 0.32 m (Figure 9, 

10). This has resulted in an increase of 2315 m3 of water being retained in this wetland. Thus, 

these two structures have increased wetland habitat and specifically open water area. 

 

B 
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Figure 2. Drone photograph showing the location of the two beaver dams within the S-Land 
wetland site.  

 

As indicated in our permit applications, these dams were built with entirely natural 

materials, with wooden posts being pounded at least 0.3 m into the ground in two rows 0.60 m 

apart, and then the area inside the dams being filled with burlap sacks filled with sand and mud, 

woven branches, and mud (Figure 5, 6). 

 We monitored water quality before and after construction, specifically turbidity, in order to 

detect potential muddying of the creek. While there was a short-term increase in turbidity 

downstream of the BDA built at location one, turbidity had returned to pre-construction levels a 

week later, so long-term effects to the creek are not present. 
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Figure 3. S-land upper dam site (location 1) prior to construction. October 7, 2024. 

 

Figure 4. S-land upper dam site (location 1) post construction. 
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Figure 5. Pounding posts into the ground at S-Land upper dam site (location 1) during the 
construction. 

 

Figure 6. S-land upper dam site (location 1) post construction. Photo taken from the pool below 
the dam, looking upstream. 
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Figure 7. Water quality parameters being measured upstream of the Upper Dam site following 
its construction. Oct 8, 2024. 

 

Figure 8. Lower S-land dam (Location 2) during construction, cutting down the posts to required 
height (left) and infilling the dam with mud and vegetation (right). Oct 7, 2024. 

 



11 

 

Figure 9. S-land lower dam (Location 2) post construction. Oct 7, 2024. 

 

Figure 10. Post construction monitoring at lower S-land dam (Location 2). Measuring changes to 
water depth. October 21, 2024. 
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2.2 Beaver Channels 

 In Beaver Channels we built two dams, in order to retain more water in two wetland areas 

(Figure 11). The downstream dam is 5 m long, 0.45 m wide, and 0.46 m tall. The upstream dam 

is 6.5 m long, 0.45 m wide, and 0.45 m tall. As the creek in this site is ephemeral and stops flowing 

in May, water levels have not yet increased behind these dams; however, as detailed above we 

will continue monitoring water levels next year to document increases.  

 

 

Figure 11. Drone photo of the site Beaver Channels showing the location of the two beaver 
dams. 
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Figure 12. Pounding posts into the ground for the upper dam (location 2) at Beaver Channels. 
Oct 8, 2024. 

 

 

Figure 13. Weaving vegetation between posts at Beaver Channelsô upper dam (Location 2). 
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Figure 14. Completed dam construction of the upper dam at Beavers Channels site. Oct 8, 
2024. 

 

 

Figure 15. During the construction of the lower dam (Location 1) at Beaver Channels. Oct 8, 
2024. 
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Figure 16. Cutting posts to appropriate height (left) and completed dam (right) at lower Beaver 
Channels dam (Location 1). Oct 8, 2024. 

 

 

Figure 17. Completed dam construction of the lower Beaver Channels dam site (location 1). Oct 
8, 2024. 

 

 



16 

 

As indicated in our permit applications, these dams were built with entirely natural 

materials, with wooden posts being pounded at least 0.3 m into the ground in two rows 0.45 m 

apart, and then the area inside the dams being filled with burlap sacks filled with sand and mud, 

woven branches, and mud (Figure 17). 

 As we were not actively working in the creek area due to the creek being dry, there were 

no changes in water quality before and after construction. 

2.3 The Permit Process: Approvals and Submissions           

Permit applications for BDA projects at two sites (S-Land and Beaver Channels) on the 

western upland bench of the Columbia Valley were prepared in January 2024. Preparation of 

these permits required all field surveys to collect required data (e.g., drone survey, water levels, 

stream flow, beaver dam profile, gap repair measurements). These applications required the 

portal submission, DFO Request for Review, and multiple information requests that required 

additional maps and literature reviews. The permits for these sites were submitted on January 3rd 

and 4th of 2024 and approvals were granted on October 4th, 2024, for work to be completed by 

October 15th 2024. BDA installations took place on October 7th and 8th, 2024. Conditions of the 

permit approval include preparation of a construction completion report (submitted for these two 

sites in January 2025), annual report (required by December 31 each year the authorization is 

active), and final report (due December 31, 2027). The applications for work on the western 

upland bench in 2024 were prepared prior to the new Environmental Management Plan 

requirement (this was implemented in early 2025), thus these documents were not prepared for 

these sites. 

In January 2025, three permit applications for four CWSP sites (Double Dam, Limbo, and 

Northbound/Big Dam) were prepared and submitted. The preparation of these applications was 

similar to 2024 but also required an environmental management plan. We have already received 

additional information requests from the province for these applications, and the province has 

expressed concern of the risk at these sites. If permits are successfully approved for work in 2025, 

CWSP will be repairing six remnant beaver dams by constructing 39.5 m of BDAs. We estimate 

that these repairs will allow us to store 17,321 m3 of water at these sites. The total freshwater 

atlas wetland area for these four sites is 21.39 ha, and we expect to flood water over 41,488 m2.  

Since CWSP sites Northbound and Big Dam are along the same creek, they were combined into 

one application. Unfortunately, to complete this work under a Section 11 Change Approval, 

projects cannot store more than 10,000 m3 within one system. As such, we will only be able to 
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conduct a mid-sized repair at Big Dam - if we were not subject to this requirement, we could have 

stored an additional 3,000 m3 of water at this site. 

 

Table 1: Proposed BDA structures and flooded areas/volumes that will result. 

Site Name Number of 

Remnant 
Beaver 
Dams 

Number of 

BDA 
Structures 

Total 

Length of 
BDA 
Structures 

(m) 

Total 

Freshwater 
Atlas 
Wetland 

Area (ha) 

Total 

Potential 
Flooded 
Area (m2) 

Total 

Potential 
Water 
Storage 

(m3) 

Double Dam 2 7 26.5 m 10.88 ha 16,666 m2 5760 m3 

Limbo 1 1 2.5 m 1.03 ha 5720 m2 1716 m3 

Northbound 2 2 6.5 m 2.88 ha 13,776 m2 6673 m3 

Big Dam 1 1 4.0 m 6.6 ha 5286 m2 3172 m3 

TOTAL 6 11 39.5 m 21.39 ha 41,448 m2 17, 321 m3 

 

 

 

 

3. Restoration Site Monitoring 

 In 2024, we conducted monitoring in 12 sites (Figure 18), nine of which are sites we had 

previously selected for restoration in 2023, and two of which are new sites we selected in 2024. 

Of the 12 sites, 11 of these sites are planned sites for restoration using Beaver Dam Analogues 

(BDAs), while one site is a reference site. This report details the new work conducted in 2024. 

For the work completed in 2023 please see our 2023 report (Holden et al., 2023).  



18 

 

Figure 18. Map showing the location of restoration wetland sites on the western bench of the 
Columbia Valley, including one wetland being used as a reference site, and showing which 
wetlands we constructed BDAs within in October 2024. The other nine sites we plan to construct 
BDAs within in future years. 

In April 2024 we installed 11 HOBO U-20 (HOBO by Onset, Cape Cod, Massachusetts, 

USA water depth loggers in five sites (Appendix A), to monitor water depth and temperature. 

Between mid-May and the end of June 2024 we conducted breeding bird surveys in nine sites, 

surveying each site three times across the six-week period. In August 2024 we conducted 

vegetation surveys in eleven sites, doing detailed surveys in ten 1 m2 plots within each site and 

doing broader community classifications for the different communities within each site as per the 

BC Biogeoclimatic Ecosystem Classification (BEC). These data are still being analyzed, and only 

preliminary results are presented below. 

 

 

Green = Future restoration sites 

Red = Reference site 

Purple = Sites where BDAs were 

built in October 2024 
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2.1 Photographs of Restoration Sites 

 

 

Figure 19. Beaver Channels wetland, looking downstream/south. Photographed on April 15th, 
2024. 
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Figure 20. Big Dam wetland, looking east. Photographed on September 17th, 2024. 

 

Figure 21. Coltsfoot wetland photographed on September 26th, 2023. 




















































