Project Summary: Thompson Creek Beaver Dam Analog Stream Restoration Project
Prepared by: Sue L. Niezgoda, PhD., PE., Professor of Civil Engineering, School of Engineering and Applied Science, Gonzaga University 
Sponsored by: The Lands Council (Kat Hall), Spokane County Public Works (Colleen Little, PE, and Dawson Matthews, EIT)
Project Background
Thompson Creek is a primary tributary to Newman Lake located Northeast of Spokane, Washington. Thompson Creek once meandered through the lower watershed but was straightened to help drain the land and prevent flooding for agriculture. However, this change has had a significant impact on the reach scale processes of the creek. By straightening the channel, the velocity of the water has increased resulting in continued bank erosion and channel incision. A straightened, incised channel also allows more sediment and pollutants to be transported downstream into Newman Lake. The incision (downcutting) of the creek has also caused a disconnection between the creek (water table) and its surrounding floodplains, which has allowed for the dominance of Reed Canary Grass in the area, limiting the benefits that vegetation diversity can provide for the stream. 
The Washington State Department of Ecology released a total maximum daily load (TMDL) report for Newman Lake and identified Thompson Creek as one of the main contributors of phosphorus into the lake (WDOE 2007). This report found that Newman Lake has an annual external total phosphorus load of 1480 kilograms. Of this, 636.4 kg come from Thompson Creek. The TMDL report has set a goal of 365 kg total phosphorus entering Newman Lake from Thompson Creek, with a goal of reducing the total phosphorus from the creek by 42%. Finally, the TMDL report further suggested that activities should be completed that can act to restore Thompson Creek’s degraded natural riparian corridors that have been dredged or straightened.
Beaver dam analogs (BDAs) provide one possible solution to the phosphorous loading issues in Newman Lake from Thompson Creek. These man-made beaver dams, that are made of wooden posts and woven together with vegetation, have similar effects as natural beaver dams on creeks. The implementation of a series of beaver dam analogs will create roughness (i.e., “speed bumps”) slow velocities resulting in longer resident times for sediment and pollutants to settle. The BDAs will also result in raising the water level of Thompson Creek up and help to reconnect it to its floodplain and allow for the growth of more natural vegetation and create a healthier ecosystem.
Project Goals
The goal of this project is to simulate beaver dams using BDAs and create a depositional (ponding) environment that will allow sediment and phosphorous to settle out in the ponds that will be formed upstream of the BDAs.  Thus, by significantly increasing roughness and creating ponding quite a bit of the phosphorous coming down Thompson Creek from the watershed should get retained and “taken up by aquatic plants, periphyton, and phytoplankton. . .  immobilizing nutrients (phosphorous) within plant biomass that re‐establishes local nutrient cycles (Rosell et al., 2005).” Ultimately, the BDA complex should create an environment where phosphorous is stored and then used by plants and not just directly transported downstream to Newman Lake as the river is currently doing in its straightened and incised state.  Of course, not everything is 100% efficient, and as such there may still be some phosphorous making it into Newman Lake; however, it should be significantly reduced from what it is now with the goal to reduce it to below the TMDL level. 
Project Design
Through an extensive literature review and evaluation of the existing watershed and reach-scale conditions at Thompson Creek, a Gonzaga University student senior design team (Nick Whittlesley and Conner Denning, under direct supervision by Dr. Sue Niezgoda, PE) developed a beaver dam analog complex design that will work to mitigate some of the water quality issues in Thompson Creek at Newman Lake. The BDA complex consists of adding a sequence of roughness features (channel spanning porous dams, constrictor dams) and beaver dam analogs (starter and secondary dams) that aim to increase roughness and create ponding to promote sediment and phosphorus trapping, floodplain reconnection, and improve aquatic habitat. Photos that provide examples of the different structures included in the design are provided in Figures 1-4 on the following pages. Figure 5 shows the aerial plan view of the proposed BDA complex in Thompson Creek. The design was refined in hydraulic design and analysis software to ensure that the impacts of the BDA complex are within design requirements and that nearby property owners will not be adversely impacted by the project. The implementation of the BDA complex will occur in two phases with Phase I including seven channel spanning porous dams, three constrictor dams, three starter dams, and five secondary dams along the mainstream of Thompson Creek. Phase II includes the addition of seven channel spanning porous dams, two starter dams, and four secondary dams in left floodplain channels once they are reactivated by Phase I. Construction activities for Phase I will be undertaken by The Lands Council, Gonzaga University faculty and students, and a variety of other volunteers in the Fall of 2020.  
After implementation and over the next three years, the BDA complex’s ability to retain water, sediment, and phosphorous will be evaluated by Gonzaga University students and faculty using drone captured aerial imagery, on-the-ground field surveys, and water quality testing.  Based on ongoing monitoring results, the BDA complex will be adaptively managed to attempt to maximize sediment and phosphorous retention in Thompson Creek.  
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Figure 1. Example of a Channel Spanning Dam (porous) installed in Rattler Run Creek near Fairfield, WA (Phot Credit: Sue Niezgoda, September 26, 2019)
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Figure 2. Example of a Constrictor Dam installed in Birch Creek, near Beaver, Utah (Photo credit: Scott Shahverdian, October 20, 2017)
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Figure 3. Example of a BDA Starter Dam with Two Rows of Posts installed in Rattler Run Creek near Fairfield, WA (Photo Credit: Sue Niezgoda, September 26, 2019)
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Figure 4. Example of a BDA Secondary Dam (and ponding) installed in California Creek near Valleyford, WA (Photo Credit: Sue Niezgoda, April 14, 2018). 


Figure 5. Thompson Creek BDA Complex Design in Plan View on Aerial Photo. (Source: Denning et al. 2021)
image6.png
Primary Dam

Secondary Dam

Channel Spanning
(non-ponding)

Constriction Dam





image7.emf

image8.png
Primary Dam

Secondary Dam

Channel Spanning
(non-ponding)

Constriction Dam





image1.emf

image2.emf

image3.emf

image4.emf

image5.emf

