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Background 

Station Creek (figure 1) is located near Preston, Idaho. The creek has high 

capacity for beaver activity because the riparian (riverside) vegetation is favorable for 

beavers and the landowner, Terry Westerberg, is willing to work with conflicts of beaver 

to roads and property. They remember having beaver in this creek and the good fishing 

their presence provided. They hope that through restoration efforts, beaver can be 

reintroduced to the creek if the conditions are suitable. The vegetation around the river 

on the Westerberg property can support beaver activity in the creek. Our assessment 

suggests that this creek is in good condition, but that it can be further improved through 

beaver introduction. According to the Beaver Restoration Assessment Tool (BRAT) 

(Wheaton et al, 2019), the river within the Westerberg and State property could support 

between 27 to 68 beaver dams.  

 

Figure 1 Station Creek project area located in the Bear River watershed near Preston, ID. 
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Management Goals 

The overall vision of this restoration is to reintroduce beaver so they can improve 

the aquatic habitat complexity and restore fish habitat. The intermediate objectives for 

this work is to create structures where beavers can be introduced and to laterally spread 

flow where the river is in a single channel. No beaver relocation permits have yet been 

obtained to fulfil the overall vision. Station Creek on the Westerberg property has a 

channel alteration permit to conduct low-impact restoration within the creek. No heavy 

equipment may be brought to the river to complete the restoration. EcoLife has been 

retained to design and implement a restoration plan around these intermediate 

objectives. They have adopted a low-tech approach to meet these goals. Low tech 

methods include building beaver dam analogs (BDAs) and creating debris jams 

(Wheaton et al, 2019).  Benefits of these structures are increased habitat complexity, 

water retention, and additional habitat for fish and aquatic species. These structures can 

be self-sustained by adding a population of beavers. These bio engineers can repair, 

maintain and build additional habitat.  

 

Resources of the Riverscape 

 The resources of the riverscape are important because low-tech restoration will 

work only if the riverscape has adequate resources. Like any other living and changing 

thing, this river requires food, or in this case, wood to be self-sustaining. For this river, 

wood is highly available, but without the presence of beaver, it only reaches the river if a 

limb or tree falls. The introduction of beaver into the creek would increase the resources 

to this riverscape. Multiple analysis and tools and observations were used to determine 

the current condition of the riverscape.  

One analysis was conducted using the Riparian Condition Assessment Tool 

(RCAT) in ARCMap (Wheaton et al, 2019). To run this tool, we inputted LANDFIRE 

vegetation data, floodplain accessibility, and vegetation departure from natural (this 

compares the existing vegetation to the historical vegetation). It showed that the riparian 

vegetation is mostly in moderate condition with the lower portion being poor to moderate 

and the upper portion being in good condition. A field assessment was performed to 
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assess the accuracy of this analysis. EcoLife determined that the RCAT estimated the 

riparian condition to be worse than it was during the field assessment. Because of this, 

the historic condition of vegetation is used to represent the vegetation condition (figure 

2). There is local disturbance with regards to farming, but the Westerberg family who 

tends this land has minimal impact on the riparian area. This leads to the conclusion 

that while there is disturbance, it has very little impact on the vegetation and riparian 

condition should be treated as mostly good throughout the reach. 

 

 

Figure 2 Existing riparian vegetation based on LANDFIRE data (Wheaton et al, 2019)

 

Risk Assessment  

Whenever beaver are added to a system, there is the possibility of conflict 

occuring between landowners and the way beavers will change the river. A conflict 

analysis (Wheaton et al, 2019) is necessary to determine whether the rewards outweigh 

the risks. In this spatial analysis, the program accounts for the valley bottom, roads, 

canal layers (figure 3), and land uses (figure 4). The program compares the valley 

bottom to the surrounding infrastructure. If this infrastructure is within the valley bottom 

where beavers will be altering the movement of the river, then the probability for conflict 

Sam Sedgwick, March 28th 2019, Credits: ESRI, Joe Wheaton, LANDFIRE 
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is greater. Figure 5 shows the areas where canals or roads cross the river have the 

highest probability of conflict. In these locations, the river passes through culverts under 

the road or canal. If beaver used these culverts to build upon, they may flood the road. 

In this regard, the risk is high, but the Westerberg property owners are willing to live with 

beaver in this reach (table 1). There are also methods to deter beaver from building in 

certain locations that can lower the risk. Since this is private property and the landowner 

has the resources to and is willing to work with the beaver, the probability of conflict is 

less. 

 

Figure 3 Conflict layers for Station Creek (Wheaton et al, 2019). 
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Figure 4 Land use within Station Creek (Wheaton et al, 2019). 

 

Figure 5 Probability of conflict between beaver and people for Station Creek (Wheaton et al, 2019). 
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Table 1 Risk Assessment for Lower Upper Reach (Wheaton et al, 2019) 

 

 

Assessment of Conditions  

 The overall assessment of conditions is based upon the BRAT (Wheaton et al, 

2019). This tool assesses the river for its’ capacity to house beaver. The inputs to this 

tool are the type of vegetation, the conflict potential, topography, and hydrology. The 

type of vegetation on this reach is primarily willow species which is very suitable for 

beaver. The conflicts in the reach are with roads and culverts. These conflicts can be 

managed through beaver deterrents. The slope of the reach is between a 1 to 20 
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percent grade. The steeper grade allows for deeper pools, but if it is too steep, the 

beavers cannot build. According to the BRAT, the slope will not inhibit beaver activity. 

The hydrology of the creek at both high flow and summer baseflow will allow for dam 

building. At baseflow, beaver will always be able to build dams. At high flow, there will 

be occasional blow outs, but if beaver are present, they can rebuild these occasional 

blowouts. The conditions of this reach are suitable for beaver reintroduction.  

 In the field observations were also made. It appears from the way the river 

steppes down in sections that there are relic beaver dams. This is also apparent from 

willows growing in the middle of the river in some places. While at the site, no current 

beaver activity was observed. 

Recovery Potential 

Most of the reach is suitable for beaver activity. The areas that are not suitable are 

anthropogenically or infrastructure limited. According to the BRAT analysis, about 1.3 

kilometers of stream can support 16 to 40 dams per kilometer and about 1.5 kilometers 

of stream can support between 5 and 15 dams per kilometer. This meas the creek on 

the Westerberg and State property can support between 27 and 68 dams once active 

beavers are reintroduced. Beaver activity in this creek would further improve the 

vegetation along the river. Willow cover in riparian areas is generally found to improve 

following beaver reintroduction (McColley et al, 2011). Beaver also improve habitat for 

fish and wildlife by increasing stream complexity. The still water habitats especially 

attract an array of wildlife from mammals to birds and fish (Albert and Trimble, 2000). 

The recovery potential for plants and animals is high following the reintroduction of 

beaver.  
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Figure 6 Potential conditions for beaver dam density at Station Creek (Wheaton et al, 2019). 

 

Design Plan and Hypothesis 

 We had two main objectives for the design plan of station creek. We will focus on 

the upper lower reach objectives and hypothesis (figure 7). The objectives are to 

increase lateral movement of water in areas where there is a single channel and beaver 

reintroduction where enough depth for beaver can be achieved (figure 8). The lower 

complex was intended for beaver reintroduction and the upper complex was intended 

for moving water across the valley bottom (table 2). Moving water laterally allows for a 

more connected reach and opportunities for beaver to dam up whichever area they 

want.  

In the lower complex, we planned to build Beaver Dam Analogs (BDAs) to create 

pools for the initial reintroduction of beaver. BDAs are structures similar to the naturally 

occurring beaver dams. They consist of adding large substrate across the channel 

width, layering dogwood, willow, or any available wood cuttings and debris, and 

compacting them with mud.  This process begins by creating a base of large branches 
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or rocks to which additional sticks and mud are added.  After the base is established, 

construction continues by jamming additional woody material into and around the base 

and compacting the new layer with additional mud.  The last step is repeated until goal 

height of the structure is reached.   

In the upper complex, we planned to construct woody debris jams to help with 

the movement of water. Constructing debris jams consist of adding a layer of large 

substrate across the bottom of the channel width, and lodging woody debris, mud, and 

allochthonous material above and around the added substrate layer. The result is a 

temporary dam structure slowing down flow and allowing the process of pooling. We did 

this to move water onto the floodplain and to increase the channel width.  

We hypothesize that with beaver reintroduction, there will be a great expansion 

of beaver activity in this reach. In the upper complex we hypothesize to have overland 

flow and widening of the channel. Both complexes will have impacts on the surrounding 

area. The lower complex will have large impacts from future beaver activity and the 

upper complex will impact overland flow.  

 

Figure 7 The four Station Creek reaches within the Westerberg property. 
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Figure 8 Complex Objectives for the Upper Lower Reach (circled area). 

Table 2 Complex design descriptions 

 

 

 

Low-Tech Restoration As-Built: Lower Upper Reach 

 EcoLife built four structures throughout the Lower Upper reach while other 

companies built structures throughout the rest of the reaches. The Lower Upper reach 

Lateral Movement 
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objectives were to create habitat ideal for beaver translocation and floodplain 

connection. In figure 9 we show where we built channel spanning debris jams in red. 

The upper debris jam was places to create a pool and achieve greater lateral 

connectivity (figure 10). The lower debris jam was placed here to help the channel 

recover from possible incision on bank right and connect the floodplain (figure 11). The 

yellow area represents the areas where the goal was to create habitat for beaver 

translocation. The primary BDA (figure 12) had a depth of about two feet and the 

secondary BDA (figure 13) had a depth of about one foot. 

 
Sam Sedgwick, March 27th 2019, Credits: ESRI, Joe Wheaton 

Figure 9 Complex structure locations and zone of influences with valley bottom and Station Creek designation for the 
lower middle section of the Station Creek reach. Primary BDA zone of influence is at max 35 meters, secondary BDA 

zone of influence is at max 20. 
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Figure 10 Upstream and downstream view of upper debris jam. 

Figure 11 Upstream and downstream view of lower debris jam 
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Figure 12 Upstream and downstream view of primary BDA 

Figure 13 Secondary BDA 



15 
 

Adaptive Management of Station Creek 

 Low-technology restoration does not end with building structures. Continuous 

adaptive management is critical to the success of low-tech restoration. Two main 

scenarios have been identified by EcoLife specialists. The first scenario is that beaver 

are introduced and take up residence at Station Creek. The second scenario is that 

beaver are introduced and leave the area, or beaver are not introduced at all.  

The first scenario is the most desired as it shows the low-tech restoration was a 

success and beaver can maintain the area without further help from humans. This 

scenario only involves monitoring. If beaver become threatened, human intervention 

can occur to help and protect the beaver in the area. 

The second scenario requires more management and action coupled with 

monitoring. Multiple situations have been hypothesized and monitoring can indicate 

which situation to follow while managing the area. The first situation is that no beaver 

are introduced immediately. 

The first situation requires that structures be built and maintained over time. This 

allows for the possibility that beaver can be either introduced in the future and have an 

area of interest or migrating beaver can be persuaded to take up residence. Upkeep 

and creation of structures will allow for beaver to be introduced or investigate the area 

at any time and have structures pre-built for them. After a period of one year, the 

second situation must be considered. 

The second situation occurs if the first situation is deemed too costly after one 

year. The project can become too costly if beaver translocation never occurs. For this 

plan to be cost effective, beaver must be reintroduced so the structures can become 

self-sustained. If beaver are not secured after one year or migrating beaver never take 

interest in the area then it is recommended that the restoration be suspended until 

beaver are secured.      

Monitoring through visual assessment of whether beaver have taken up 

residence and how many beaver dams are built. Monitoring will also occur by speaking 

with the Westerberg property owners to see if they are satisfied with the beaver 

reintroduction. Beaver-human conflict will also be identified through personal 
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conversations with the landowner. This project will be successful when monitoring ends 

after a year of continuous beaver activity without incident  
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Postless Beaver Dam Analogue 

 

Postless Debris Jam expected effects (Wheaton et al, 2019) 

 

 


