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Executive Summary 

This report is being written for the Cache National Forest, Logan Ranger District to 
inventory the existing geomorphic conditions and recovery potential of the Threemile Creek 
Watershed, and to lay out a detailed restoration design plan. The report presents the results of a 
geomorphic and historical assessment. This data informed the condition and recovery potential 
assessment presented herein. This information was synthesized into a strategic restoration plan, 
which is a simple and cost-effective treatment that seeks to partner with a small beaver 
population to restore geomorphic, hydrologic and ecological processes and to improve habitat for 
aquatic and riparian biota within the incised portions of lower Threemile Creek. Beaver Dam 
Analogues (BDAs), debris jams, and bank attached forced jet structures will be used to produce 
many of the same benefits as natural beaver dams and achieve additional restoration objectives 
(e.g., provide stable locations for beaver to establish persistent complexes, restore surface water 
connectivity, etc.). Finally, recommendations are provided on maintaining restoration structures 
and complexes within an adaptive management framework. (adapted from Portugal et al., 2015) 

Background and Site Description 

Threemile Creek is an intermittent, 
second order stream that flows into the 
Little Bear River and is located northwest 
of Mendon, Utah, on the northeastern end 
of the Wellsville Mountains. The area of 
the stream we are interested in is within 
U.S. Forest Service land boundaries at the 
most downstream end bordering private 
property (Figure 2). Throughout the reach 
of interest, the typical bankfull height is 
roughly 30 centimeters and the length of 
the reach is about 150 meters. The bed of 
the stream is heavily incised at both the 
upstream and downstream ends of the 
reach.  

 



 

Figure 2: Threemile Creek location and map extent. 

 

 



 

 Historically, this area has been heavily impacted by the overgrazing of sheep and cattle 
from local farms in the valley. Most of the area within Cache Valley was overgrazed by the 
sheep ranchers that dominated the area. The forest that exists today is dramatically different than 
the forest that existed before the 1900s, which was primarily barren with scarce vegetation due to 
overgrazing (Christensen, et al., 2018). We believe that the incision at Threemile Creek occurred 
within the last century due to the lack of soil stability and increased runoff caused by 
overgrazing. Recovery efforts began when the U.S. Forest Service designated the land as a 
wilderness area. Current bioindicators, such as increased vegetation, show that these recovery 
efforts have been somewhat effective. 

There is some on-site evidence of beaver existing within the Threemile Creek drainage. 
Presumably, their populations were diminished due to excessive trapping in the Wellsvilles. With 
the beaver being trapped out of the area and the effects of the heavy grazing and farming, had 
left the valley with very poor soil conditions and lack of vegetation.  

The unstable soil conditions of the valley that were brought on by overgrazing is likely 
the ultimate cause of Threemile Creek’s deeply incised channel (see Figure 1). Our goal now is 
to use wood structures to induce and support incision recovery of Threemile Creek. Such 
incision recovery generally progresses through four basic successional phases (see Figure 3): 1) 
rapid incision lasting from years to decades where sediment outputs are greater than inputs; 2) 
widening of incision trench with continued high sediment outputs; 3) slow aggradation which 
can last hundreds of years where sediment input is greater than output; and 4) dynamic 
equilibrium where sediment input and output are approximately equal. The recovery process can 
be accelerated by the presence of riparian vegetation, natural dam building activities of beaver 
and by mimicking dam building with Beaver Dam Analogs (BDAs) and high density large 
woody debris (HDLWD). The instream presence of BDAs and HDLWD can accelerate the 
trench widening phase (2) by directing flow against banks enhancing bank erosion and by 
reinforcing existing dams the functional life of a dam is increased. The rate of aggradation during 
phase 3 is also accelerated by natural and artificial beaver dam impoundment. In addition to 
aggradation vertically increasing the channel and floodplain it also increases the rate and 
duration of floodplain inundation. The presence of dams also increases the quality of aquatic 
habitat during phases 2-3. (Copied and modified from Portugal, et al., 2015) 

 
This project has been developed as a whole class and as three individual groups. The 

section we chose to undertake is the most downstream section of the restoration reach. The 
structures we designed and implemented were done to promote incision recovery and recruit 
beaver. Furthermore, we are expecting that are section will be somewhat deprived of sediment 
and wood by the upstream dams built by the other two groups.  

 



 

 
Figure 3: A simplified succession model typical conditions for incision-prone streams. Figure from Figure 2 in 

Portugal et al., 2015. 
 

Methods of Restoration 

For this restoration project, we are planning to use three different types of woody debris 
structures: beaver dam analogs (BDA), debris jams, and bank attached forced jet structures. The 
placement of these structures will promote different geomorphic responses, but the same type of 
material will be used for all three structure types, which will be collected from loose local debris 
or cut from trees in the site vicinity.  

Beaver Dam Analogs (BDA) 

 Beaver dam analogs are high density, woody structures that mimic the characteristics of 
beaver-made dams. Physically, BDAs are a wall of woody material that minimally spans the 
width of the channel, perpendicular to the direction of flow. An immediate response of building a 
BDA is the decreasing the velocity of the flow and increasing the depth of the channel. They 
create a pond upstream of the structure which creates desirable habitat for beaver, allows for 
partial inundation of the banks, provides water to the riparian vegetation, and promotes sediment 
retention. “BDA complexes can be designed to achieve specific restoration goals such as channel 

 



 

incision recovery, increasing channel-floodplain (i.e., lateral) connectivity, or increasing deep 
water habitat for beaver.” (Shahverdian and Wheaton, 2017). BDAs can be post assisted, but do 
not necessarily need to be. The posts can provide added stability of the BDA and reduce the risk 
of the structure being breached or washed out by high flows (Figure 4). Non-post assisted BDAs 
can be a cheaper option while still providing the same benefits as a post-assisted BDA. This 
structure can be easier to build and less time consuming with the end result being more 
complexes built within the same time frame as that of a post assisted BDA. The down side is this 
kind of structure is that it will not be able to withstand higher flows and would be more prone to 
blow outs or failures. On smaller streams this approach would be considered lower risk since the 
flows would not get to a point where failures are likely. (Content based on Shahverdian and 
Wheaton, 2017) 

 
Figure 4: Figure from figure 1 in Shahverdian and Wheaton, 2017. 

 

Bank Attached Forced Jet Structure (aka “Bank Blasters” ) 

 These structures are placed into an area and are keyed into the bank without the use of 
pins or posts, to form a convergent jet flow in the stream and normally will form a scour pool 
immediately after the structure (see Figure 5). There would also be scour from the opposite bank 
dependent on the amount of cutoff or absence of hard structure. Then at some distance there after 
deposition of the materials form the forced scour pool should fall out and form a ripple. With 
hopes of the stream being able to maintain this ripple there after. Deposition would occur just 
right after the structure where flows are reduced and in times of high flows water would flow 
over the structure creating a minor plunge pool. 

 



 

 
Figure 5: Example diagram of a bank attached forced jet structures (aka “Bank Blasters” (BB)) . 

Debris Jams  

These structures are placed at spots throughout a river system to slow flow behind the 
structure and will get the sediments to fall out of the water column and form deposition (see 
Figure 6). Unlike the BDA structures, debris jams are intended to be more porous and allow the 
average flow to pass through with limited resistance. At times of high flows, the structure is 
expected to create a plunge pool directly downstream as well as induce channel widening 
through lateral erosion where the structure connects into the banks. High water flows will 
diverge and develop a forced jet flow around the structure and scour one or both banks.  Over 
time, bed sediment should accumulate directly upstream and the scouring of the pool and banks 
would create depositional features downstream from the structure. 

 



 

  
Figure 6: Example diagram of a debris jam structure.  

 

Design Hypotheses and Intended Outcomes  

 

DESIGN HYPOTHESIS INTENDED OUTCOMES 

The debris jam structures will create 
more geomorphic stream complexity by 
increasing the channel width, while also 

aggrading the bed of the channel. 

This structure is intended to promote lateral bank erosion 
over time where the structure connects into the banks. It 
will also cause sediment deposition within the channel 
directly upstream and further downstream of the debris 
jam (as seen in Figure 6).  
 

The BDA structures will provide pool 
habitat for beavers and encourage them 

to take up residence in the Threemile 
Creek area. 

The presence of the BDA structure will increase the water 
levels, providing a pool habitat for beavers. This will 
increase the chances of successful recruitment of beaver to 
the area. 

 



 

 

The BDA structures will increase 
floodplain connectivity by raising the 

water levels and causing aggradation. 

The presence of the BDA structures will decelerate the 
flow of the water, causing the water levels to rise and 
increase the area of inundation. Because the flow is 
decelerated, the water will become less turbid, allowing 
sediment to deposit upstream of the structure and increase 
the floodplain connectivity.  

The bank blaster structures will cause 
erosion of the opposing bank which will 
widen the channel and provide sediment 

for downstream structures. 

The bank blasters will direct flow to the opposite bank, 
causing scouring of the bank, increase the width of the 
channel, and create a source of sediment for the structures 
downstream.  

Live cut plantings would increase wood 
dominance within the stream and serve a 

potential supply of a food source for 
beaver if established within Threemile 

Creek. 

The placement of live cuttings is intended to provide more 
wood and roots to hold the banks in place and assist with 
holding the structures in place as the plantings grow. The 
other intended outcome for the plantings is to be used as a 
food source for the beaver if they do colonize and take 
hold within the stretch of river.  

 
Table 1: Restoration design hypotheses and descriptions of the intended outcomes. 

 

 

 

 

 

 



 

Restoration Design and Construction 

 
Figure 7: Restoration site map. 

TABLE OF STRUCTURES (UPPERMOST TO LOWERMOST) 

Structure 
ID 

Structure Type Design 
Team 

Width 
(m) 

Crest 
Elevation (cm) 

Upstream Impact 
Distance (m) 

BDA-5 Primary Dam ASPEN 7 125 20 

BDA-6 Secondary Dam ASPEN 3 65 20 

BB-8 Bank Blaster ASPEN - - - 

BB-9 Bank Blaster ASPEN - - - 

DJ-6 Debris Jam ASPEN - - - 

BB-10 Bank Blaster ASPEN - - - 

BB-11 Bank Blaster ASPEN - - - 

BB-12 Bank Blaster ASPEN - - - 

DJ-7 Debris Jam ASPEN - - - 

DJ-8 Debris Jam ASPEN - - - 

Table 2: Restoration structure details. Structures are described from upstream to downstream. 

 



 

STRUCTURE OBJECTIVES 

STRUCTURE TYPE PRIMARY OBJECTIVE SECONDARY OBJECTIVE 

Primary BDA Create pool habitat Promote aggradation/ increase lateral 
connectivity/ raise water level 

Secondary BDA Support primary dam Promote aggradation /increase lateral 
connectivity/ raise water levels 

Bank Blaster Widen channel/ supply sediment Increase hydrologic diversity 

Debris Jam Increase channel roughness to 
promote aggradation 

Widen channel/ supply sediment 

 

Table 3: Restoration structure primary and secondary objectives. 

 

All structures were built according to the proposed design plan with small additions that 
were developed on site. Wood seeding was added arbitrarily throughout the reach to provide 
loose debris with the intent to be carried downstream and added to other structures. After 
construction of the secondary BDA, there was a basal breach that remained unattended, but could 
be repaired by beaver or as part of a monitoring treatment at a later date. 

  

Figure 8: UAV photo of the completed project reach. (Photo credits: Joe Wheaton) 

 

 



 

 
Figure 9: UAV photos of the primary and secondary BDA sites. The top image shows the designed locations of the 
BDAs pre-construction, and the bottom image shows the constructed BDAs and the expected area of upstream 
inundation. (Photo credits: Joe Wheaton) 

 



 

 

 
Figure 10: UAV photos of the first two bank attached forced jet structures (BB-8 & BB-9). The top image shows the 

designed location of both bank blasters, and the bottom image shows them after construction as well as three 
locations where wood seeding was implemented on the day of construction.  (Photo credits: Joe Wheaton) 

 

 



 

 
Figure 11: UAV photos of the first debis jam structure (DJ-6), and the final three bank blasters (BB-10, BB-11, & 
BB-12). The top image shows the designed location of DJ-1, and the three bank blasters. The bottom image shows 
them after construction as well as two locations where wood seeding was implemented on the day of construction. 

(Photo credits: Joe Wheaton) 

 



 

For additional photos of the project, both before and after completion, see appendix A. 

Adaptive Management and Monitoring 

We plan to implement an adaptive management strategy with continued monitoring for 
the future. Because our plan involves the introduction of beaver, evaluations must be made 
periodically to ensure the well-being of the beaver and to assess whether the outcomes that occur 
align with the ones we predicted.  “Much like predicting the weather, it is straightforward to 
predict the range of possible beaver responses to different management strategies, but it is 
impossible to predict exactly what beaver will do every time.” (Wheaton, 2013) Based on Figure 
10 below, we have, to date, completed the “plan” and “do” phases and are currently in the 
“evaluate & learn” phase. 

 

  
Figure 12: Adaptive management loop (Image credits: Joe Wheaton) 

For this project, we are defining success as the sustainability of the structures to promote 
incision recovery by filling in the primary and secondary BDAs and/or recruit beaver to take up 
residence in the area, whether that be providing them with initial habitat or a source of food. We 
will also define success of the project if the beaver take over the maintenance of the structures 
within the reach. Although unlikely, failure of the project would be identified as an incidence 
where the structures or the structure materials do not promote either aggradation or widening of 
the stream in any way.  

 



 

We feel it is temporally sufficient to evaluate the structures on a seasonal basis after the 
introduction of beaver. We will conduct an initial assessment before the introduction of beaver 
and then shift into assessments every three months. As part of the seasonal assessment, we will 
decide whether or not the structures are meeting the main objectives and if they are providing the 
expected outcomes. Depending on the assessment result of each structure, the course of action 
will be determined in a similar fashion outlined in Figure 11 shown below.  

 

 
Figure 13: Flowchart of management actions for the structures. (Image credit: Joe Wheaton) 

  

 



 

Action plan for beaver dam analogs 

 

Pathway in 
flowchart 

Action Reason 

Complex 
achieving 
objectives? 

If yes, 
● Continue to 

‘Functional 
lifespan 
exceeded?’ 
step. 

The desired outcome is being achieved by the structure. 
Beaver have been recruited and there is progress in 
incision recovery. See (Phase 4 in Figure 3) 

If no, 
● Continue to 

‘Causing 
harm?’ step. 

One or more objectives are not being met for the structure 
and/or beaver have not been recruited. Movement into the 
next stage of incision recovery has not been initiated. 
Mitigation may be needed and should be determined on 
site. 

Causing harm? If yes, 
1. Repair/ 

rebuild 
      or 

2. Remove 
structure 

1. “Harm” would be considered as causing inverse 
effects to the incision recovery process. Repairing 
the “harmful” structure would assist it to function 
properly and promote incision recovery. 

2. If the structure is causing additional incision, 
removing the structure could prevent further 
damage to the system. Removal would also add 
woody material to the system and could benefit 
structures downstream. 

If no, 
● Continue to 

‘New 
opportunities 
or risks?’ step 

The structure is not producing the intended outcomes, but 
is not causing harm to the system either. Further 
assessment needs to be made on site to determine whether 
any additions or improvements can be made. 

Functional 
lifespan 
exceeded? 

If yes, 
● Continue to 

‘Achieve 
desired new 
dynamic 
stable state?’ 
step. 

The structure is fulfilling its objectives and has recruited 
beaver within its expected lifespan. The structure is 
considered successful for the expectations that have been 
set for it. Assess whether additional improvements could 
be made to help in the process of further incision recovery. 

 



 

If no,  
● Leave it alone 

The structure is fulfilling its objectives, beaver have been 
recruited, but it has not exceeded its expected life span yet. 
Monitoring will continue in the future, but no mitigation is 
required at the time. 

New 
opportunities 
or risks? 

If yes, 
● Make 

necessary 
improvements 
to existing 
structure 

If the structure is not performing as expected but is still 
repairable, then improvements to the structure should be 
based on ideas and observations made during a 
reevaluation process and geared towards turning it into a 
more functional wood structure.  

If no, 
● Leave it alone 

If there are no improvements that can be made at the site, 
then leave it alone and continue future monitoring 
processes. 

Achieved 
desired new 
dynamic stable 
state? 

If yes, 
● Project is 

considered 
successful 
and 
completed. 

Our objectives have been fulfilled, the system is 
sustainable, beaver have been recruited, and the system is 
recovering properly. The project is completed and 
successful at this point. 

If no, 
1. Add new 

structures 
      or 

2. Leave it alone 

1. The addition of new structures could help reach 
the desired state at the site faster. 

2. The objectives have been met, the beaver have 
been successfully recruited, incision recovery is in 
process, and the structure is sustainable. Let the 
structure be improved by the beaver present, or 
just allow natural processes to adjust the system. 

Table 4: Adaptive management process for the beaver dam analog structures. 

 

 

 

  

 



 

Action plan for bank blaster structures  

Step in flowchart Action Reason 

Complex achieving 
objectives? 

If yes, 
● Continue to 

‘Functional lifespan 
exceeded?’ step. 

 

The desired outcome is being achieved by the 
structure. There is progress in incision recovery. 
(Phase 4 in figure 2) 
 

If no, 
● Continue to 

‘Causing harm?’ 
step.  

One or more objectives are not being met for the 
structure and/or beaver have not been recruited. 
Movement into the next stage of incision recovery 
has not been initiated. Mitigation may be needed 
and should be determined on site. 

Causing harm? If yes, 
1. Repair/ rebuild 

      or 
      2. Remove structure 

1. “Harm” would be considered as causing 
inverse effects to the incision recovery 
process. Repairing the “harmful” structure 
would assist it to function properly and 
promote incision recovery. 

2. If the structure is causing additional 
incision, removing the structure could 
prevent further damage to the system. 
Removal would also add woody material 
to the system and could benefit structures 
downstream. 

If no, 
● Continue to ‘New 

opportunities or 
risks?’ step 

The structure is not producing the intended 
outcomes, but is not causing harm to the system 
either. Further assessment needs to be made on 
site to determine whether any additions or 
improvements can be made. 

Functional lifespan 
exceeded? 

If yes, 
● Continue to 

‘Achieve desired 
new dynamic 
stable state?’ step.  

The structure is fulfilling its objectives. The 
structure is considered successful for the 
expectations that have been set for it. Assess 
whether additional improvements could be made 
to help in the process of further incision recovery 
and channel widening. 

If no,  
● Leave it alone  

The structure is fulfilling its objectives, beaver 
have been recruited, but it has not exceeded its 
expected life span yet. Monitoring will continue in 
the future, but no mitigation is required at the 
time. 

 



 

New opportunities 
or risks? 

If yes, 
● Make necessary 

improvements to 
existing structure 

If the structure is not performing as expected but 
is still repairable, then improvements to the 
structure should be based on ideas and 
observations made during a reevaluation process 
and geared towards turning it into a more 
functional wood structure.  
 

If no, 
● Leave it alone 

If there are no improvements that can be made at 
the site, then leave it alone and continue future 
monitoring processes.  

Achieved desired 
new dynamic stable 
state? 

If yes, 
● Project is 

considered 
successful and 
completed. 

Our objectives have been fulfilled. The system is 
recovering properly. The project is completed and 
successful at this point. 

If no, 
1. Add new structures. 

      or 
2. Leave it alone 

1. The addition of new structures could help 
reach the desired state at the site faster.  

2. The objectives have been met, incision 
recovery is in process. Allow natural 
processes to adjust the system. 

Table 5: Adaptive management process for the bank blasters. 

 

  

 



 

Action plan for debris jam structures 

Step in 
flowchart 

Action Reason 

Complex achieving 
objectives? 

If yes, 
● Continue to 

‘Functional 
lifespan 
exceeded?’ step. 

 

The desired outcome is being achieved by the 
structure. There is progress in incision recovery. 
(Phase 4 in figure 2) 

If no, 
● Continue to 

‘Causing harm?’ 
step.  

One or more objectives are not being met for the 
structure and/or beaver have not been recruited. 
Movement into the next stage of incision recovery 
has not been initiated. Mitigation may be needed and 
should be determined on site. 

Causing harm? If yes, 
1. Repair/ rebuild 

      or 
      2. Remove structure 

1. “Harm” would be considered as causing 
inverse effects to the incision recovery 
process. Repairing the “harmful” structure 
would assist it to function properly and 
promote incision recovery. 

2. If the structure is causing additional incision, 
removing the structure could prevent further 
damage to the system. Removal would also 
add woody material to the system and could 
benefit structures downstream. 

If no, 
● Continue to 

‘New 
opportunities or 
risks?’ step. 

The structure is not producing the intended outcomes, 
but is not causing harm to the system either. Further 
assessment needs to be made on site to determine 
whether any additions or improvements can be made. 

Functional lifespan 
exceeded? 

If yes, 
● Continue to 

‘Achieve desired 
new dynamic 
stable state?’ 
step.  

The structure is fulfilling its objectives. The structure 
is considered successful for the expectations that have 
been set for it. Assess whether additional 
improvements could be made to help in the process of 
further incision recovery and channel widening. 

If no, 
● Leave it alone. 

The structure is fulfilling its objectives, beaver have 
been recruited, but it has not exceeded its expected 
life span yet. Monitoring will continue in the future, 
but no mitigation is required at the time. 

 



 

New opportunities 
or risks? 

If yes, 
● Make necessary 

improvements to 
existing 
structure 

If the structure is not performing as expected but is 
still repairable, then improvements to the structure 
should be based on ideas and observations made 
during a reevaluation process and geared towards 
turning it into a more functional wood structure.  

If no, 
● Leave it alone. 

If there are no improvements that can be made at the 
site, then leave it alone and continue future 
monitoring processes.  

Achieved desired 
new dynamic 
stable state? 

If yes, 
● Project is 

considered 
successful and 
completed. 

Our objectives have been fulfilled. The system is 
recovering properly. The project is completed and 
successful at this point. 

If no, 
1. Add new 

structures 
      or 

2. Leave it alone 

1. The addition of new structures could help 
reach the desired state at the site faster.  

2. The objectives have been met, incision 
recovery is in process. Allow natural 
processes to adjust the system. 

Table 6: Adaptive management process for the debris jam structures. 

 

Conclusion 

We currently feel that we have been successful in designing and implementing a 
restoration project that is suitable to the conditions of Threemile Creek. 

  
Using woody debris for river restoration is a novel method and is still not widely used 

within the realm of professional environmental restoration. As a whole, we feel that the use of 
this new style of river restoration should be more often considered because it is easier, cheaper, 
and can also be completely self-sustaining when beaver are incorporated. While the method of 
restoration used in this project is not an immediate fix and will likely take many years to exhibit 
significant results, it is undoubtedly an easy and cost effective way to do work within a perturbed 
system like Threemile Creek.   
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Appendix A- Photos of Structures 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure x: Photo of proposed primary BDA (BDA-5) site. Date: 03/25/18  (Photo credit: Alyssa Allen) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure x: Photo of constructed primary BDA (BDA-5). Date: 04/07/18 (Photo credit: Justin Dorathy) 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure x: Photo of proposed secondary BDA (BDA-6) site. Date: 03/25/18  (Photo credit: Alyssa Allen) 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure x: Photo of constructed secondary BDA (BDA-6). Date: 04/07/18 (Photo credit: Justin Dorathy) 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure x: Photo of proposed Bank Blasters (BB-8 and BB-9) sites. Date: 03/25/18 (Photo credit: Alyssa Allen) 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure x: Photo of constructed BB-8 and BB-9. Date: 04/07/18 (Photo credit: Justin Dorathy) 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure x: Photo of proposed DJ-6 site. Date: 03/25/18 (Photo credit: Alyssa Allen) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure x: Photo of constructed DJ-7. Date: 04/07/18 (Photo credit: Justin Dorathy) 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure x: Photo of proposed BB-10 and BB-11 sites. Date: 03/25/18 (Photo credit: Alyssa Allen) 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure x: Photo of BB-10 and BB-11 being constructed. Date: 04/07/18 (Photo credit: Justin Dorathy) 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure x: Photo of proposed BB-12 site. Date: 03/25/18 (Photo credit: Alyssa Allen) 

 

 

 

 

 

 

 

 

 

 

 

 

Figure x: Photo of constructed BB-12. Note: Structure was installed roughly 3 meters upstream from original 
proposed location shown in the previous figure. Date: 04/07/18 (Photo credit: Justin Dorathy) 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 12: Photo of proposed DJ-7 site. Date: 03/25/18 (Photo credit: Alyssa Allen) 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure x: Photo of constructed DJ-7. Date: 04/07/18 (Photo credit: Justin Dorathy) 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure x: Photo of proposed DJ-8 site. Date: 03/25/18  (Photo credit: Alyssa Allen) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure x: Photo of constructed DJ-8. Date: 04/07/18 (Photo credit: Justin Dorathy) 

 



 

Appendix B- Design Forms 

Design form 1: Beaver dam analog 5 

Design form 2: Beaver dam analog 6 

Design form 3: Bank blaster 8 

Design form 4: Bank blaster 9 

Design form 5: Debris jam 6 

Design form 6: Bank blaster 10 

Design form 7: Bank blaster 11 

Design form 8: Bank blaster 12 

Design form 9: Debris jam 7 

Design form 10: Debris jam 8 
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