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EXECUTIVE SUMMARY 
This report describes the design and implementation of a stream restoration project (SAP No. 

17-25-02SA) along Three Mile Creek near Mendon, Utah. The Three Mile Creek restoration is an 

opportunity to return natural functions and biota to an incised stream for little cost with the 

use of handmade in-channel restoration structures, including Beaver Dam Analogs (BDAs), Bank 

Blasting Log Structures (BBLS) and other woody structures that increase in-channel roughness 

and complexity as well as promote incision recovery and channel-floodplain connectivity. The 

goals of the restoration are to improve habitat for native riparian biota, increase the duration of 

flow in the stream from intermittent to perennial, and reintroduce Beaver (Castor canadensis), 

a keystone species, to the area. Historic land management practices, particularly grazing, have 

contributed to degradation in the system.  

Restoration design plans were developed by HTT Consulting, in collaboration with Aspen 

Environmental Group, and Alluvial Research and Consulting in March-April 2018, with guidance 

from Joe Wheaton, Scott Shahverdian, and Peter Wilcock. Design implementation was 

performed by the designers, volunteers from USU’s ‘Beaver’s and Restoration’ course, Gabe 

Murray, the Lower Bear River Watershed Manager, and Paul Chase with the USFS on April 7th, 

2018 with supervision and direction from designers. Altogether we constructed three beaver 

dam complexes with six channel-spanning BDAs, and another twenty BBLS and woody 

structures along about two-kilometers of the stream. 

BACKGROUND 
Three Mile Creek is an intermittent stream that drains part of the north-eastern side of the 

Wellsville Mountains.  Three Mile Creek flows into a canal in Mendon, UT and terminates Cutler 

Reservoir. The uppermost part of our reach is incised, with erodible walls approximately 6-10 

meters high. Moving downstream, the incised trench has begun to widen again, and an inset 

floodplain of fine sediment has formed. Further downstream, Coyote Willow is present at high 

densities within the floodplain, and this vegetation within the inset floodplain has allowed for 

the creation of multiple small channels with mostly fine sediment. At the bottom of the reach 

the incision has cut to a layer of clay, which has halted the incision process.  There is evidence 

of auxiliary tributaries and channels, and at least one relic beaver dam.  

When beaver fur hats went out of style, Jim Bridger and other European trappers had already 

moved through this area, which suggests that beaver may have been mostly or entirely 

extirpated from the valley by the 1830s (Hansen). Settlement beginning in 1850s brought 

intensive sheep grazing to the area for about the next century until this land became USFS 

property (Hansen). The basin is still grazed today, but most of our reach has a livestock fence. 

This design report summarizes phase I of the Three Mile Creek Restoration, which included site 

assessment, design of structures, and construction of structures. Phase II is still in the planning 

process, but will involve Beaver introduction, evaluation of initial response to construction, and 
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at the very least site and structure maintenance and additions. And finally phase III introduces 

an adaptive management plan and future considerations.  

Channel incision is a natural process, that can be accelerated by land use practices like logging, 

mining, and grazing. The major symptoms of incision are disconnection from the floodplain and 

a lower streambed, but incision can also have negative effects on riparian vegetation and 

duration of flow (Pollock et al., 2014). Channels can recover from incision, but the process can 

take hundreds of years, a conceptual diagram outlines the successive steps to recovering 

incised channels (Figure 1). The first stage is rapid channel incision, followed by widening the 

channel or active valley bottom, then gradual aggradation, and finally dynamic equilibrium.  

  

Figure 1. A stream incision succession model taken directly from Pollock et al. 2014 (but 

originally adapted from Cluer and Thorne, 2014.?) 

The upper reach of Three Mile Creek is currently in the ‘incising’ part of the model above. The 

erodible walls of the trench and evidence of progression towards the widening stage of the 

incision model in some portions of the stream may mean that this system could aggrade rapidly 

with strategically placed structures that accelerate geomorphic change.  
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BEAVER DAM ANALOGS (BDAs) (from Shaverdian et al.,) 
Beaver dam analogs (Pollock et al., 2014; Pollock et al., 2012) have been used across a range of 

physiographic settings to address a variety of different degraded stream conditions. Beaver dam analogs 

mimic the form and function of natural beaver dams and can be used to capture some of the physical 

and ecological benefits associated with natural beaver dams as well as promote successful beaver 

translocation by creating immediate habitat conditions required by beaver, most notably deep-water 

habitat. The influence of beavers as ecosystem engineers has been well documented, though significant 

gaps remain (Kemp et al., 2012). Naturally occurring and/or mimicking beaver activity is of interest to 

the restoration community because of the influence beaver dams have on physical and ecological stream 

characteristics. Specifically, beaver dams have been demonstrated to influence local water table 

elevations (Westbrook et al., 2006), accelerate channel incision recovery (Pollock et al., 2007; Pollock et 

al., 2014), decrease peak runoff and increase baseflows (Nyssen et al., 2011), promote sediment 

retention (Butler and Malanson, 1995; Butler and Malanson, 2005), increase species richness of the 

riparian zone (Westbrook et al., 2011) and at the landscape scale (Wright et al., 2002), and influence 

instream temperatures and surface water-ground water interactions (Weber et al., 2017). These impacts 

are often directly related to stream restoration goals which focus on restoring habitat for riparian 

species.  Figure below directly from Shaverdian et al.  

 

 

 

 

 

 

 

 

 

 

 

 

 

  
Figure 2- 



8 | T h r e e  M i l e  C r e e k  D e s i g n  R e p o r t  
 

BDAs (cont’d)  

Beaver dam analogs can be built using a variety of materials including fence posts, riparian trees and 

shrubs such as willow, as well as upland woody species like sagebrush and juniper. In some degraded 

riparian areas woody riparian vegetation may be limited or absent but if possible, relying on locally 

available woody material such as sagebrush, pinyon and juniper reduces the time and resources 

required to gather and import materials. In the case of Three Mile Creek, we sourced all our materials 

from on site. During the initial assessment, we decided that there were enough materials to use on site 

without drastically altering the landscape. Reducing the time and resources spent collecting materials 

enables more effort to be spent building structures resulting in a larger restoration footprint. When 

working in streams with higher stream power, untreated wooden posts may be preferentially used to 

provide additional stability and prevent dams from breaching or blowing out during high flows. Posts 

can be driven before or after BDA construction. Wooden posts are used in stream reaches where there 

is significant concern that BDAs will not persist through annual peak flows. Since Three Mile Creek is a 

small intermittent stream we hypothesized that average flows were not big enough to warrant posts. To 

promote structural integrity, we used on-site willows and junipers to support the BDAs. BDAs are not 

designed to be permanent structures. They are intended to have lifespans similar to natural beaver 

dams (i.e, typically 3-10 years). The lifespan of a single BDA depends on the sediment and flow regime, 

as well as maintenance (by hand crews or better yet, by beaver). Dams may breach during high flow 

events or fill with sediment over the course of years. Unlike engineered log jams (ELJs) that are 

sometimes intended to have long life-spans, restoration that relies on BDAs recognizes that streams are 

dynamic systems that change through time and that restoring the conditions and processes capable of 

creating and maintaining physical complexity is what defines successful restoration. Furthermore, BDAs 

that have been breached or blown out may still create complex habitat that may support an array of 

biota.  

 

 

 

 

 

 

 

 

 

 

 

Figure 3 – BDA construction at Three Mile Creek 
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In addition to woody material, local cobble and sediment are placed at the upstream base of the 

structure in order to limit scour and improve stability. BDAs construction mimics natural beaver dam 

construction and uses sediment to promote upstream pond formation by reducing dam porosity. In 

areas where upstream pond formation is not a structure objective, BDAs may use only woody material 

and forego the use of sediment.  

 

Beaver dam analogs can be described by their dam crest elevation (below, equal to, or greater than 

bankfull); and whether or not they are intended to create extensive upstream ponding. Our restoration 

design utilized three main types of BDAs 1) primary dams, 2) secondary dams, and 3) bank blasting 

structures. The characteristics of each of these structures are outlined below in table 1 (Courtesy Rich 

Buys).  

Our restoration design used primary dams and secondary dams to create extensive pond habitat, raise 

water tables locally, and increase channel-floodplain connectivity. We utilized constriction dams (BBLS) 

to accelerate channel incision recovery, increase lateral (i.e., channel-floodplain) connectivity, increase 

geomorphic complexity and increase hydraulic complexity (i.e., depth and velocity of flow). In general, 

primary and secondary dams require more resources to construct because they tend to be larger than 

other BDA types and require the use of sediment to reduce dam porosity to form extensive upstream 

ponding.  

We use “bank blasters” to refer to structures where the objective was not explicitly to form an upstream 

pond, and we therefore did not focus on decreasing the dam’s porosity by incorporating sediment. 

However, in many instances simply introducing woody vegetation (i.e., roughness) into the stream was 

enough to form small ponds. 

Structure Type Primary Objective Secondary Objective

Primary BDA Create Pool Habitat

Promote 

Aggradation/Increase 

Lateral Connectivity/ 

Raise Water Table 

Secondary BDA
Support Primary 

Dam

Promote 

Aggradation/Increase 

Lateral Connectivity/ 

Raise Water Table 

Bank Blaster

Widen 

Channel/Supply 

Sediment 

Increase Hydraulic 

Diversity

Debris Jam

Increase Channel 

Roughness to 

Promote Aggradation

Widen Channel/Supply 

Sediment

Structure Objectives
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We refer readers to Pollock et al., 2012 and Pollock et al., 2014 for additional information on the use of 

BDAs in stream restoration.  

BEAVER DAM ANALOG COMPLEXES  
Beaver dam analogs are clustered into complexes that generally consist of 2-8 individual structures. 

While individual structures may exert significant local influence, broader restoration goals are better 

achieved when individual structures are designed to work in concert with other structures. BDA 

complexes mimic natural beaver dam activity and increase the footprint of restoration activities. 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. As 

such, specific restoration objectives and design hypotheses are articulated at both the complex and 

individual structure level. Building BDAs in complexes leverages the impact of a single structure to 

increase the scale of influence to meet restoration goals. Clustering structures reduces the importance 

of any single structure and furthermore can improve the stability of all structures by influencing reach 

scale hydrology. For example, a secondary BDA built below a primary BDA can be used to form a pond 

that extends upstream to the base of the primary structure in order to reduce the hydraulic gradient 

above and below the primary dam to improve its stability and reduce the likelihood of scour. In some 

instances, the dam pond formed by a secondary dam may help fish passage by providing both a resting 

area as well as deep water necessary for jumping the primary dam. Furthermore, it increases the extent 

of ponded area, which increases the safe access to forage and dam building materials for beaver. For 

more examples of specific complex goals in restoration see (Portugal et al., 2015).  

Figure 4 – Before (left) and After (right) construction of our main BDA complex. The crest elevation of our primary dam was 56 cm 

when we left the site. Water was overtopping our structure and multiple new channel threads immediately formed downstream. 

BANK BLASTING LOG STRUCTURES  
In addition to BDAs we constructed a number of BBLS. BBLS are designed to mimic naturally occurring 

large woody debris. In degraded stream systems, channels may lack large wood inputs due to historic 

and/or current land use and management that has limited riparian extent and decreased the 

recruitment and/or retention of LWD. Degraded channels that are characterized by homogenization and 
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a lack of in-stream roughness and structural elements are also less likely to retain LWD and it may be 

exported from the reach.  

Both BDAs and BBLS alter hydraulics (i.e., depth and velocity) to create a geomorphic response. Unlike 

BDAs, BBLS are not intended to create extensive upstream ponding. In our restoration design BBLS rely 

more heavily than BDAs on high flows in order to cause the desired geomorphic changes. They also tend 

to use larger diameter material, more characteristic of large woody debris than the material found in 

beaver dams. Similar to BDAs, BBLS can be built with or without posts, they can be channel spanning, 

located in the middle of the channel or be attached to a bank, similar to a constriction BDA. 

 

Figure 5 – An aerial before and after of a section of BBLS. Some are installed in the low-flow channel and some are staged at 

estimated flood elevation. 

SITE DESCRIPTION 
Three Mile Creek is an intermittent stream that drains part of the north-eastern side of the 

Wellsville Mountains through a canal in Mendon, UT and into Cutler Reservoir. The uppermost 

part of our reach is incised, with erodible walls as margins about 6-10 meters high and a valley 

bottom about 1-2 meters wide, then moving approximately 250 meters downstream the valley 

bottom becomes wider, and an inset floodplain of fine sediment has formed (Figure 6). 

Widening the channel and valley is the second part of the channel incision succession model 

described earlier. The bed here is comprised of coarse gravel and cobbles along with fine 

sediments. Further downstream Coyote Willow becomes thick within the floodplain and there 

are occasionally multiple small channels. Just downstream of an old debris flow/landslide, there 

is a small 30-meter-long patch of bulrush and wetland vegetation in the floodplain. At the time 

we were on site there were small channels throughout this wetland. At the bottom of the reach 

the stream has cut to a layer of clay, but the channel is closer to the floodplain in some areas 

here. There is a channel-like trough about halfway up the reach with more wetland vegetation 

as it meets Three Mile Creek, while we were on site this area was soft and saturated. A second 

intermittent tributary joins Three Mile at the bottom of our reach. The average width of the 

channel is about 50 centimeters to 1 meter, primarily planar geomorphic features. Pools are 

generally rare and small, with gravels and cobbles in the bottom. We estimated bankfull width 
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to span the valley bottom in most of our reach. The width of the valley bottom is highly variable 

in this stream and can be as narrow as a meter and as wide as 12-15 meters. There is evidence 

of multiple channels at high flows in many of the wider areas.  

Figure 6 – Geomorphic Map of Study Site with channel incision model. Map courtesy Tyrel Coombs. 

RESTORATION DESIGN 
Our main BDA complex is focused around being the center complex for releasing beavers into the 

system. The site has great adjacent cover, forage, and building materials. Also, we have identified that 

beaver dam complexes were historically present in this location. This site has greater bank width than 

most of the stream, which decreases the force per unit width that the stream exerts on the dam. The 

size of the site allowed for a larger pool to form, this will increase the cover for beaver and decrease 

stressors (i.e., predation). These attributes made this site a premier location for our main BDA complex. 

Along with collecting sediment and creating habitat heterogeneity, this pool will primarily serve as a 

release location for Beaver reintroduction. We constructed a secondary dam about three meters below 

the primary structure to help reduce the elevation head. This will reduce incision and erosion beneath 

the primary dam, making it more stable. The result was a 50% channel-spanning secondary dam, which 

diffused the flow across the floodplain area. The Design Form for these structures can be found on page 

24. 
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Between the confluence of the headwaters and the cattle grazing fence crossing (see Restoration Site 

Map), about 250 meters above the primary dam, we installed ten BBLS and increased the amount of 

large woody debris in the stream. The goal was to help the progression from rapid channel incision to 

channel widening. BBLS were strategically placed to constrict flow towards outside bends, causing bank 

erosion and resulting in an inset floodplain. Some BBLS were installed to affect all levels of flow, and 

some will only be effective during higher flows. These BBLS cause a flow constriction into the erodible 

walls of the incised channel, increasing the force exerted on the sediment and gradually widening the 

walls of the trench. We witnessed immediate geomorphic responses in the field while installing these. 

The large woody debris increases roughness in the channel and will create a heterogeneous flow field.  

LOGISTIC CONSIDERATIONS 
One of our goals is to increase the duration of flow in the stream from an intermittent system to a 

perennial stream.  We hypothesize that adding roughness and BDAs will increase the duration of flow 

whilst decreasing peak flows and increasing base flows. Perennial streams support a wider variety of 

species than intermittent streams (Soria et al., 2017). For this project is to be a major success and the 

channel remains active all year, then there is potential to increase avian, invertebrate, aquatic and other 

riparian species. With increased access to the water table, the stream should hold water for a longer 

time period, which could support a larger variety of plants and large animals such as elk and deer. 

Perennial flow may also be important for beaver colonization. If the system dries up, our BDA ponds 

have a higher probability of drying up or becoming stagnant in the warm months, which may prompt 

released beaver into emigrating from the system.  Three Mile Creek has potential for supporting fish 

species but achieving perennial flow or increasing the duration of flow is likely necessary for fishes to 

inhabit this system, such as Bonneville Cutthroat. 

We also had to consider the width of the valley bottom when choosing locations for BDAs. If the width is 

too narrow, high flows could exert too much force per unit width on the structure and cause failure, and 

if the valley is very wide we may spend too much time working on such a large structure.  

FUTURE WORK 
This site may require some future maintenance of the BDAs before beavers are introduced.  Prior to the 

introduction, maintaining the BDA structures will increase the likelihood of beaver becoming resident.   

Monitoring will be the most important follow-up work for this site, taking note if the BDAs are holding, if 

the BBLS above are assisting in sediment movement, and if beavers are implemented, noting where they 

go and the resources that they are using for knowledge for future work. If there is considerable channel 

widening in the uppermost part of the reach, more BBLS could be constructed.  In the case beaver do 

not become resident, we have developed an adaptive management plan which can be found on page 

16-17. 
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CONSTRUCTION DETAILS 
On April 7th, 2018 the three designing firms, volunteers from USU’s ‘Partnering with Beaver and 

Restoration’ course and Paul Chase from the USFS joined us to implement our designs on Three Mile 

Creek (Figure 7). We constructed a primary dam in the middle of the reach to a crest height of 56 cm. 

Our designed goal for this structure was 75 cm, but in the interest of efficiency and creating the highest 

density of structures we moved on to other structures before coming back to the primary dam at the 

end of the day for last minute adjustments. The second structure we completed was a secondary dam 

about 3 meters below our primary dam. This was constructed to reduce the hydraulic head on the 

primary dam and reduce the energy/unit width. The secondary structure only spans about 75% of the 

valley bottom but did reach crest height of 20 centimeters and created multiple channels of flow during 

construction and afterwards. After our main complex was complete enough, we spent the second part 

of the day constructing BBLS and adding large woody debris to the uppermost incised reaches of the 

stream. We constructed eleven structures, strategically forcing flow into outer banks to exacerbate 

lateral erosion of the high erodible walls. Some structures were constructed to work in low-flows and 

some were constructed to work in flood flows. Since this is an intermittent system, we hypothesize that 

most of the work will be done during the snowmelt pulse that this stream regularly encounters and not 

by the low flows we worked in on April 7th. The table below outlines all structures by all groups. 

Figure 7 – Map of structure types and locations. Courtesy Tyrel Coombs. 
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ADAPTIVE MANAGEMENT PLAN (From Portugal et al. 2015) 
Effective river restoration requires novel approaches and methods that must be tested and resolved 

through adaptive management (Downs and Kondolf, 2002). Fundamentally adaptive or ‘experimental’ 

management consists of four main components illustrated in Figure x below: 1) plan, 2) do, 3) evaluate and learn, 

and 4) adjust. The adjustment component is critical because this allows for an adjustment of the restoration 

treatments and monitoring based on an iterative learning process. We recommend that some level of geomorphic 

or ecological monitoring be undertaken of the pilot restoration structures to learn as much as possible from the 

pilot project. 

Three Mile Creek, as stated above, is a site beavers have inhabited in the past. The next phase of 

restoration at this site is to reintroduce beaver into the system because beavers may maintain our 

restoration structures and accelerate aggradation and succession through the stages of incision 

recovery. The goal of the middle complex is to encourage beavers to stay and build multiple complexes 

along the reach to help accelerate the succession of incised channel processes, create complex habitat, 

and restore the stream to a more natural state. 

BDAs (refer to figure 8) 

Successes and Opportunities to Learn 

There are multiple paths to success for this project. If beavers were released and they built on to or used 

the BDAs that we constructed, we can determine that aspect of the project successful. If there were 

geomorphic alterations, which we observed immediately upon adding structures, we can learn from 

Structure ID Structure Type Design Team Width (m) Crest Elevation (cm) Upstream Impact Distance (m)

BB-1 Bank Blaster HTT - - -

DJ-1 Debris Jam HTT - - -

BB-2 Bank Blaster HTT - - -

BB-3 Bank Blaster HTT - - -

DJ-2 Debris Jam HTT - - -

DJ-3 Debris Jam HTT - - -

BB-4 Bank Blaster HTT - - -

BB-5 Bank Blaster HTT - - -

DJ-4 Debris Jam HTT - - -

BB-6 Bank Blaster HTT - - -

DJ-5 Debris Jam HTT - - -

BB-7 Bank Blaster ARC - - -

BDA-1 Primary Dam ARC 10 80 16

BDA-2 Primary Dam ARC 4 40 6

BDA-3 Primary Dam HTT 7 55 10

BDA-4 Secondary Dam HTT 6 40 3

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 of All Built Structures (Uppermost to Lowermost)
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their alterations to better improve future BDAs. Any geomorphic responses from adding structures will 

be considered a success, but that success can be greatly improved if beaver become residents. Both 

scenarios help us achieve our goals. However, if beaver do not stay within the watershed, the added 

structures will promote geomorphic change and accelerate the channel evolution process (Figure 1), but 

without beaver, structures will require maintenance to preserve functionality. 

If beavers are not available for relocation this season, we will not consider this project as a failure. It 

actually creates an opportunity to learn and educate ourselves on improvements we can make to the 

project and future projects. After a year of variable flows, if our BDAs are still intact and changing 

hydraulics or creating pool habitat, we will consider this a success. Making observations if there are 

differences in deposition or erosion near the BDA will need to be recorded. Another goal of our project 

is to increase the duration of flow from intermittent to perennial. If our monitoring allows for monthly 

or biweekly visual inspections we can begin a record of how long water persists in the system.  

Maintenance of these structures will increase the longevity and functionality.  

Learn and Adapt 

We anticipate situations in which our design will fail or some aspect of the constructed designs may not 

react as we expect. The first opportunity to learn from this project will come during the beaver 

reintroduction and post-construction assessment. This would give our firm the opportunity to evaluate 

the designs and determine which structures are achieving their intended purposes and which structures 

lacked results. If flows were too strong for the BBLS and BDAs and there was a mechanical failure, we 

may consider making our structures post-assisted. This addition would make the BDAs stronger and 

more durable, and would increase the longevity of the BDAs and BBLS. A lot of factors may play a role in 

water availability. There may be active springs feeding the stream throughout the year that we could 

take advantage of by increasing the density of ponding structures. Three Mile Creek gets most of its 

water during the spring months through snowpack. If there is a low snowpack year, such as this year, we 

may expect the stream to dry up sooner than later. If we can prolong flow in low snowpack we can be 

confident we made a difference. The last scenario we may encounter is if beavers are released and do 

not stay in the watershed and if the BDAs we designed do not stay intact for a year. At this point it could 

be our simple BDAs did not seem appealing to the beavers or that the resources were not what a beaver 

were looking for. The best action that our firm can take is go back in and improve the BDAs or find a 

better location and try the reintroduction again. If funding allows, the beavers could be collared to track 

their movements. 



17 | T h r e e  M i l e  C r e e k  D e s i g n  R e p o r t  
 

 

Figure 8 – An adaptive management flow diagram for Beaver Dam Analogs. 

Bank Blasting Log Structures (refer to figure 9) 

Accomplishments 

BBLS are designed to accelerate the channel evolution process within the upper reach. Within our study 

site, we have identified reaches that are in various stages of the channel evolution model (Figure 1), 

which has allowed us to determine that this model may be applied to our specific study area.  Our 

structures are designed to increase bank erosion, allowing the stream to transition from the incision 

phase to the widening phase.  It is important to note that the channel evolution model demonstrates a 

natural process, but this process can be greatly accelerated by adding BBLS and BDAs.  Since this system 

has experienced land use degradation, vegetation and large woody debris are at low densities and are 

not contributing to in-channel roughness.  Implementing BBLS will increase roughness and likely result in 

bank erosion.  The primary goal of the BBLS is to cause bank erosion, and ultimately, creating an inset 

floodplain.  If bank erosion occurs, throughout time an inset floodplain will form and we will consider 

these structures a success.  Once a floodplain is present and becomes vegetated, roughness will be 

naturally added to the stream, and the process of widening will be self-maintained.   

Learn and Adapt 

We anticipate that some BBLS will fail or not perform as designed.  In this scenario, failure will give us an 

opportunity to learn and adapt our design.  The BBLS have been designed to increase roughness and 

cause erosion during peak flow events.  Since we do not have hydrograph information, we were not able 

to determine the average peak flow event.  In the absence of this information, we have designed the 

BBLS to direct flow in both low and high flow events, but we are unable to determine the structural 
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integrity of these structures.  Monitoring these structures throughout the year will give us more 

information about the flow dynamics and will allow us to implement structures that are better equipped 

for this specific system.  If our structures are unable to withstand high flow events, we will not designate 

these structures as a failure. There are multiple structures downstream of the ten BBLS, and the added 

large woody debris will likely get caught in these downstream structures.  Any added roughness will aid 

in promoting geomorphic responses and acceleration of the channel evolution.  In the case that the 

BBLS are blown out or do not promote erosion, we can use that information to better our design and 

implementation.  If structural integrity or functionality is an issue, we can implement different structure 

types, or add posts to further support structures. 

Figure 9 – An adaptive management flow diagram for Bank Blasting Log Structures 
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Figure 10 – Main BDA complex during construction. Future site of Beaver release.

 

Figure 11 – Aerial of main pond and BDA complex. Note the pond spans the entire valley bottom here and extends upstream into the thick 

cover of the willows. 
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Figure 12 –Above - Main BDA pond from river right. Note willow clump base left for stability, tops used for building materials. Below – Main 

BDA complex with view of increased area of inundation downstream of dam. Flow over primary dam and ponding from secondary.   
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Figure 13 – Aerial view of BBLS and LWD additions. LWD will add roughness, and BBLS will promote lateral erosion of trench walls, 

eventually widening the valley bottom and allowing space for vegetation to recruit.  

 

 

Figure 14 – Aerial photo of BBLS and LWD in incising section of channel. We also fell a large juniper that can be seen in the top right corner in 

the before photo. 
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Figure 15 – Paleo channel where a small BDA was built. Water began to pool behind it as seen in the photo above. One of our auxiliary long-

term goals is to connect the water table with some of these relic channels.  

 

 



BDA OR PAL STRUCTURE DESIGN FORM 

DESIGN INFO
 

Designer Name(s):   T. Arnold, H.Lucas, T. Young 

Structure ID:  Primary dam 

Observation Date:  

DESIGN TYPE: 
X Beaver Dam Analogue 
○ Post Assisted Log Structure 
○ Unanchored/Pinned Wood Addition 

 

DESIGN VIDEO:  ___________ 

DESIGN FLOW CONDITIONS  
X Baseflow  
X Spring runoff  
X Flood  
X Post Flood  

POSITIONAL ATTRIBUTES
 

GPS UTM Easting:     ____________________________ 

GPS UTM Northing:  ____________________________ 

STRUCTURE LOCATION RELATIVE TO CHANNEL(S) 
X On Main Channel  
○ On Right Side Channel(s)  
○ On Left Side Channel(s)  
○ On Left Floodplain  
○ On Right Floodplain  

 

PART OF COMPLEX? 
 
Complex ID ___Middle Complex____________________ 
 
X Part of new dam complex  
○ Expansion of existing dam complex  
○ NA - Isolated Dam  
○ NA - Non-Dam  

STRUCTURE DESIGN 

STRUCTURE POSITION  
○  River Right  Margin Attached 
○  River Left  Margin Attached 
X  Channel Spanning (i.e. BDA or Debris Jam)  
○  Mid-Channel  
 

STRUCTURE ORIENTATION  
X  Perpendicular to Flow 
○  Angled Flow Downstream 
○  Angled Flow Upstream 
○  Diamond  
○ Triangle pointing Upstream 
○  Triangle pointing Downstream 
 

CHANNEL CONSTRICTION (%  OF BANKFULL WIDTH) 
X  100% BFW 
○  95-99% 
○  85-95% 
○  75-85% 
○  50-75% 
○  25-50% 
○  < 25% 
 

STRUCTURE MATERIALS  
□ Posts :  Approx. Count: ______ 

X Willow Weave 
X Key piece (completely limbed) 
□ Key piece (limbed on bottom side only) 
X Root wad 
X Small Woody Debris  
X Woody branches (single limbed) > 15 cm diameter  
□ Woody branches   (single limbed) < 15 cm diameter  
X Mud  
□ Grass / Reeds  
□ Other organic  
□ Cobble or Boulders  
□ 2-3 Guy Woody Debris 
□ Turf 
□ Dowelled or Twine tied Simple Logs 
X _Clay___________________ 
 
X  Materials Sourced on-site? 
○  Materials Imported 
 
 

STRUCTURE D IMENSIONS  
Max dam/structure height (m)  +/- 0.1 m .75 meter 
Max pond depth (m if applicable)  +/- 0.1 m 56 centimeters 
Water Surface Difference (m if applicable)  +/- 0.1 m  ****__ 
Structure Length (m)   +/- 1 m  3-4 meters 

 

  



EXISTING FEATURES 

GEOMORPHIC UNITS AT STRUCTURE LOCATION  
□  Planar 
X  Convexity (bar) type: _Flow over dam____ 
□  Saddle (riffle) 
X  Concavity (true pool) 
□  Trough (shallow thalweg or chute) 
□  Wall: Bank  
□  Wall: Bar edge 
 
How are above used? (grow (deposit), shrink (erode), 
maintain, build, destroy, protect) 
 

 

STRUCTURAL ELEMENTS AT STRUCTURE LOCATION  
X  Roots  
X  Live Trees/Shrubs 
X  Aquatic Vegetation 
□  Boulder(s) 
X  Woody Debris 
□  Wall: Bank  
□  Wall: Bar edge 
 
How are above used? (exploit, anchor, deflect, attack, 
protect) 

 
Mud and clay packed into the channel along with woody debris backs water up to create a pond habitat. Our design was to build to 
75 cm crest height and we achieved 56 cm.  
 

ANTICIPATED HYDRAULIC RESPONSES 

LOW FLOW BEHAVIOR  
For Channel Spanners: 
(Specify Value 0-100%; Sum should be 100%) 

Flow Over Top    90% 
Basal Flow      _____  
Throughflow      10% 
Flow Around Left     _____ 
Flow Around Right  _____   
Total Check      =        100%? 
For Non-Channel Spanners: 
(Specify Value 0-100%; Sum should be 100%) 

Shunted Flow Left   _____ 
Shunted Flow Right     _____  
Flow Through (sieve)   _____ 
Flow Over Top      >20% 
Flow Under   _____   
Total Check      =        100%? 

TYPICAL FLOOD BEHAVIOR  
X In-tact  
○ Minor breach (< 25 cm height ) on left  
○ Minor breach (< 25 cm height ) on right  
○ Minor breach (< 25 cm height ) on center  
○ Minor basal breach  
○ Major breach (> 25 cm height ) on left  
○ Major breach (> 25 cm height ) on right  
○ Major breach (> 25 cm height ) on center  
○ Major basal breach  
○ Blowout (whole height of dam breached) 

BIG  FLOOD BEHAVIOR  
○ In-tact  
X Minor breach (< 25 cm height ) on left  
○ Minor breach (< 25 cm height ) on right  
○ Minor breach (< 25 cm height ) on center  
○ Minor basal breach  
○ Major breach (> 25 cm height ) on left  

○ Major breach (> 25 cm height ) on right  
○ Major breach (> 25 cm height ) on center  
○ Major basal breach  
○ Blowout (whole height of dam breached) 

ESTIMATED UPSTREAM ZONE OF HYDRAULIC INFLUENCE  
○  < 1 BFW  
○  1-2 BFW  
○ 2 – 5 BFW  
X 5 -10 BFW  
○  > 10 BFW 

ESTIMATED DOWNSTREAM ZONE OF HYDRAULIC 

INFLUENCE  
○  < 1 BFW  
X  1-2 BFW  
○ 2 – 5 BFW  
○ 5 -10 BFW  
○  > 10 BFW 

SIDE CHANNELS FORCED? 
□ None  
□ Single Left  
□ Multiple Left  
□ Single Right  
□ Multiple Right   

POND EXTENT  
○ Contained within bankfull channel  
X Expanding out onto floodplain  
○ Drained  

FLOODPLAIN INUNDATION  
□ During Extreme Floods - River Right  
□ During Extreme Floods - River Left  
□ During Seasonal Floods - River Right  
□ During Seasonal Floods - River Left  
X Year Round Inundation - River Right  
X Year Round Inundation - River Left  



 
 

ANTICIPATED GEOMORPHIC RESPONSES 
 

POND CAPACITY (FIRST YEAR FLOODS)   
○ Clean    ○ Minor Sedimentation  
X Partial Filling (upto 50% of original pond capacity)  
○ Major Filling (50% to 95% of original pond capacity)  
○ Full of sediment (no longer a pond)  
 

POND CAPACITY (IF B IG FLOODS)   
○ Clean    ○ Minor Sedimentation  
○ Partial Filling (upto 50% of original pond capacity)  
X Major Filling (50% to 95% of original pond capacity)  
○ Full of sediment (no longer a pond)  
Dominant Substrate in Deepest 

EXPECTED DOMINANT SUBSTRATE UPSTREAM OF 

STRUCTURE  
X Fines (clays and silts)  ○ Sands  
○ Gravels   ○ Cobble  
○ Food Cache & Fines  

EXPECTED DOMINANT SUBSTRATE DOWNSTREAM OF 

STRUCTURE  
X Fines (clays and silts)  ○ Sands  
○ Gravels   ○ Cobble  
○ Food Cache & Fines  
 

EXPECTED GEOMORPHIC UNITS AT STRUCTURE 

LOCATION  
□  Planar 
□  Convexity (bar) type: ________ 
□  Saddle (riffle) 
□  Concavity (true pool) 
□  Trough (shallow thalweg or chute) 
□  Wall: Bank  
□  Wall: Bar edge 
 
How are above used? (grow (deposit), shrink (erode), 
maintain, build, destroy, protect) 
 
 

EXPECTED STRUCTURAL ELEMENTS AT STRUCTURE 

LOCATION  
X  Roots  
X  Live Trees/Shrubs 
X  Aquatic Vegetation 
□  Boulder(s) 
X  Woody Debris 
□  Wall: Bank  
□  Wall: Bar edge 
 
How are above used? (accumulate remain, recruit) 

 
 

NOTES & SKETCH 

 



BDA OR PAL STRUCTURE DESIGN FORM 

DESIGN INFO
 

Designer Name(s):   T. Arnold, H.Lucas, T. Young 

Structure ID:  Secondary Dam 

Observation Date: 3/25/18 

DESIGN TYPE: 
X Beaver Dam Analogue 
○ Post Assisted Log Structure 
○ Unanchored/Pinned Wood Addition 

 

DESIGN VIDEO:  ___________ 

DESIGN FLOW CONDITIONS  
○ Baseflow  
X Spring runoff  
X Flood  
○ Post Flood  

POSITIONAL ATTRIBUTES
 

GPS UTM Easting:     3-4 meters below primary dam 

GPS UTM Northing:  ____________________________ 

STRUCTURE LOCATION RELATIVE TO CHANNEL(S) 
○ On Main Channel  
○ On Right Side Channel(s)  
X On Left Side Channel(s)  
X On Left Floodplain  
○ On Right Floodplain  

 

PART OF COMPLEX? 
 
Complex ID ____________________________ 
 
X Part of new dam complex  
○ Expansion of existing dam complex  
○ NA - Isolated Dam  
○ NA - Non-Dam  

STRUCTURE DESIGN 

STRUCTURE POSITION  
○  River Right  Margin Attached 
X  River Left  Margin Attached 
○  Channel Spanning (i.e. BDA or Debris Jam)  
○  Mid-Channel  
 

STRUCTURE ORIENTATION  
X  Perpendicular to Flow 
○  Angled Flow Downstream 
○  Angled Flow Upstream 
○  Diamond  
○ Triangle pointing Upstream 
○  Triangle pointing Downstream 
 

CHANNEL CONSTRICTION (%  OF BANKFULL WIDTH) 
○  100% BFW 
○  95-99% 
○  85-95% 
○  75-85% 
○  50-75% 
X  25-50% 
○  < 25% 
 

STRUCTURE MATERIALS  
□ Posts :  Approx. Count: ______ 

X Willow Weave 
□ Key piece (completely limbed) 
□ Key piece (limbed on bottom side only) 
X Root wad 
X Small Woody Debris  
X Woody branches (single limbed) > 15 cm diameter  
□ Woody branches   (single limbed) < 15 cm diameter  
X Mud  
□ Grass / Reeds  
□ Other organic  
□ Cobble or Boulders  
□ 2-3 Guy Woody Debris 
□ Turf 
□ Dowelled or Twine tied Simple Logs 
□ ___________________________ 
 
X  Materials Sourced on-site? 
○  Materials Imported 
 
 

STRUCTURE D IMENSIONS  
Max dam/structure height (m)  +/- 0.1 m  50-75 centimeters 
Max pond depth (m if applicable)  +/- 0.1 m  10-20centimeters 
Water Surface Difference (m if applicable)  +/- 0.1 m   
Structure Length (m)   +/- 1 m  1-2 meters 

 

  



EXISTING FEATURES 

GEOMORPHIC UNITS AT STRUCTURE LOCATION  
□  Planar 
□  Convexity (bar) type: ________ 
□  Saddle (riffle) 
□  Concavity (true pool) 
□  Trough (shallow thalweg or chute) 
□  Wall: Bank  
□  Wall: Bar edge 
 
How are above used? (grow (deposit), shrink (erode), 
maintain, build, destroy, protect) 
 

 

STRUCTURAL ELEMENTS AT STRUCTURE LOCATION  
X  Roots  
X  Live Trees/Shrubs 
X  Aquatic Vegetation 
□  Boulder(s) 
X  Woody Debris 
□  Wall: Bank  
□  Wall: Bar edge 
 
How are above used? (exploit, anchor, deflect, attack, 
protect) 

 
 
 

ANTICIPATED HYDRAULIC RESPONSES 

LOW FLOW BEHAVIOR  
For Channel Spanners: 
(Specify Value 0-100%; Sum should be 100%) 

Flow Over Top     
Basal Flow      10% 
Throughflow      0% 
Flow Around Left     20% 
Flow Around Right  70%   
Total Check      =        100%? 
For Non-Channel Spanners: 
(Specify Value 0-100%; Sum should be 100%) 

Shunted Flow Left   30% 
Shunted Flow Right      70% 
Flow Through (sieve)    
Flow Over Top       
Flow Under   _____   
Total Check      =        100%? 

TYPICAL FLOOD BEHAVIOR  
X In-tact  
○ Minor breach (< 25 cm height ) on left  
○ Minor breach (< 25 cm height ) on right  
○ Minor breach (< 25 cm height ) on center  
○ Minor basal breach  
○ Major breach (> 25 cm height ) on left  
○ Major breach (> 25 cm height ) on right  
○ Major breach (> 25 cm height ) on center  
○ Major basal breach  
○ Blowout (whole height of dam breached) 

BIG  FLOOD BEHAVIOR  
○ In-tact  
X Minor breach (< 25 cm height ) on left  
○ Minor breach (< 25 cm height ) on right  
○ Minor breach (< 25 cm height ) on center  
○ Minor basal breach  
○ Major breach (> 25 cm height ) on left  
○ Major breach (> 25 cm height ) on right  

○ Major breach (> 25 cm height ) on center  
○ Major basal breach  
○ Blowout (whole height of dam breached) 

ESTIMATED UPSTREAM ZONE OF HYDRAULIC INFLUENCE  
○  < 1 BFW  
X  1-2 BFW  
○ 2 – 5 BFW  
○ 5 -10 BFW  
○  > 10 BFW 

ESTIMATED DOWNSTREAM ZONE OF HYDRAULIC 

INFLUENCE  
○  < 1 BFW  
X  1-2 BFW  
○ 2 – 5 BFW  
○ 5 -10 BFW  
○  > 10 BFW 

SIDE CHANNELS FORCED? 
X None  
□ Single Left  
□ Multiple Left  
□ Single Right  
□ Multiple Right   

POND EXTENT  
○ Contained within bankfull channel  
X Expanding out onto floodplain  
○ Drained  

FLOODPLAIN INUNDATION  
□ During Extreme Floods - River Right  
□ During Extreme Floods - River Left  
□ During Seasonal Floods - River Right  
□ During Seasonal Floods - River Left  
X Year Round Inundation - River Right  
X Year Round Inundation - River Left  



 
 

ANTICIPATED GEOMORPHIC RESPONSES 
 

POND CAPACITY (FIRST YEAR FLOODS)   
○ Clean    ○ Minor Sedimentation  
X Partial Filling (upto 50% of original pond capacity)  
○ Major Filling (50% to 95% of original pond capacity)  
○ Full of sediment (no longer a pond)  
 

POND CAPACITY (IF B IG FLOODS)   
○ Clean    ○ Minor Sedimentation  
X Partial Filling (upto 50% of original pond capacity)  
○ Major Filling (50% to 95% of original pond capacity)  
○ Full of sediment (no longer a pond)  
Dominant Substrate in Deepest 

EXPECTED DOMINANT SUBSTRATE UPSTREAM OF 

STRUCTURE  
X Fines (clays and silts)  ○ Sands  
○ Gravels   ○ Cobble  
○ Food Cache & Fines  

EXPECTED DOMINANT SUBSTRATE DOWNSTREAM OF 

STRUCTURE  
X Fines (clays and silts)  ○ Sands  
○ Gravels   ○ Cobble  
○ Food Cache & Fines  
 

EXPECTED GEOMORPHIC UNITS AT STRUCTURE 

LOCATION  
□  Planar 
□  Convexity (bar) type: ________ 
□  Saddle (riffle) 
□  Concavity (true pool) 
□  Trough (shallow thalweg or chute) 
□  Wall: Bank  
□  Wall: Bar edge 
 
How are above used? (grow (deposit), shrink (erode), 
maintain, build, destroy, protect) 
 
 

EXPECTED STRUCTURAL ELEMENTS AT STRUCTURE 

LOCATION  
X  Roots  
X  Live Trees/Shrubs 
X  Aquatic Vegetation 
□  Boulder(s) 
X  Woody Debris 
□  Wall: Bank  
□  Wall: Bar edge 
 
How are above used? (accumulate remain, recruit) 

 
 

NOTES & SKETCH 

Main purpose of the secondary dam is to reduce the elevation head from the primary dam. This will help reduce the possibility of 
failure of the primary dam being undercut or a side cut.  
 
 



BDA OR PAL STRUCTURE DESIGN FORM 

DESIGN INFO
 

Designer Name(s):   T. Arnold, H. Lucas, T. Young 

Structure ID:         Bank Blasters, Grand Canyon Stage 1 Incised 

Area 

Observation Date:  

DESIGN TYPE: 
○ Beaver Dam Analogue 
○ Post Assisted Log Structure 
X Unanchored/Pinned Wood Addition 

 

DESIGN VIDEO:  _______________________ 

DESIGN FLOW CONDITIONS  
○ Baseflow  
X Spring runoff  
X Flood  
○ Post Flood  

POSITIONAL ATTRIBUTES
 

GPS UTM Easting:     ____________________________ 

GPS UTM Northing:  ____________________________ 

STRUCTURE LOCATION RELATIVE TO CHANNEL(S) 
X On Main Channel  
○ On Right Side Channel(s)  
○ On Left Side Channel(s)  
○ On Left Floodplain  
○ On Right Floodplain  

 

PART OF COMPLEX? 
 
Complex ID ____________________________ 
 
○ Part of new dam complex  
○ Expansion of existing dam complex  
○ NA - Isolated Dam  
○ NA - Non-Dam  

STRUCTURE DESIGN 

STRUCTURE POSITION  
X  River Right  Margin Attached 
X  River Left  Margin Attached 
○  Channel Spanning (i.e. BDA or Debris Jam)  
○  Mid-Channel  
 

STRUCTURE ORIENTATION  
○  Perpendicular to Flow 
X  Angled Flow Downstream 
X  Angled Flow Upstream 
○  Diamond  
X Triangle pointing Upstream 
○  Triangle pointing Downstream 
 

CHANNEL CONSTRICTION (%  OF BANKFULL WIDTH) 
○  100% BFW 
○  95-99% 
X  85-95% 
○  75-85% 
○  50-75% 
○  25-50% 
○  < 25% 
 

STRUCTURE MATERIALS  
□ Posts :  Approx. Count: ______ 

□ Willow Weave 
X Key piece (completely limbed) 
□ Key piece (limbed on bottom side only) 
□ Root wad 
X Small Woody Debris  
□ Woody branches (single limbed) > 15 cm diameter  
X Woody branches   (single limbed) < 15 cm diameter  
□ Mud  
□ Grass / Reeds  
X Other organic  
□ Cobble or Boulders  
X 2-3 Guy Woody Debris 
□ Turf 
□ Dowelled or Twine tied Simple Logs 
X Sage Brush  
 
X  Materials Sourced on-site? 
○  Materials Imported 
 
 

STRUCTURE D IMENSIONS  
Max dam/structure height (m)  +/- 0.1 m  ___________ 
Max pond depth (m if applicable)  +/- 0.1 m  ___________ 
Water Surface Difference (m if applicable)  +/- 0.1 m  
___________ 
Structure Length (m)   +/- 1 m  ___________ 

 

  



EXISTING FEATURES 

GEOMORPHIC UNITS AT STRUCTURE LOCATION  
X  Planar 
□  Convexity (bar) type: ________ 
□  Saddle (riffle) 
□  Concavity (true pool) 
□  Trough (shallow thalweg or chute) 
□  Wall: Bank  
□  Wall: Bar edge 
 
How are above used? (grow (deposit), shrink (erode), 
maintain, build, destroy, protect) 
 

 

STRUCTURAL ELEMENTS AT STRUCTURE LOCATION  
□  Roots  
□  Live Trees/Shrubs 
□  Aquatic Vegetation 
□  Boulder(s) 
□  Woody Debris 
X  Wall: Bank – 6-10 meters 
□  Wall: Bar edge 
 
How are above used? (exploit, anchor, deflect, attack, 
protect) 

We are using the woody pieces to direct flow into the erodible walls of the channel to promote channel widening and to promote 
sediment movement. 
 
 

ANTICIPATED HYDRAULIC RESPONSES 

LOW FLOW BEHAVIOR  
For Channel Spanners: 
(Specify Value 0-100%; Sum should be 100%) 

Flow Over Top    _____ 
Basal Flow      _____  
Throughflow      _____ 
Flow Around Left     _____ 
Flow Around Right  _____   
Total Check      =        100%? 
For Non-Channel Spanners: 
(Specify Value 0-100%; Sum should be 100%) 

Shunted Flow Left   _50__ 
Shunted Flow Right     _50__  
Flow Through (sieve)   _____ 
Flow Over Top      _____ 
Flow Under   _____   
Total Check      =        100%? 

TYPICAL FLOOD BEHAVIOR  
X In-tact  
○ Minor breach (< 25 cm height ) on left  
○ Minor breach (< 25 cm height ) on right  
○ Minor breach (< 25 cm height ) on center  
○ Minor basal breach  
○ Major breach (> 25 cm height ) on left  
○ Major breach (> 25 cm height ) on right  
○ Major breach (> 25 cm height ) on center  
○ Major basal breach  
○ Blowout (whole height of dam breached) 

BIG  FLOOD BEHAVIOR  
X In-tact  
○ Minor breach (< 25 cm height ) on left  
○ Minor breach (< 25 cm height ) on right  
○ Minor breach (< 25 cm height ) on center  
○ Minor basal breach  
○ Major breach (> 25 cm height ) on left  

○ Major breach (> 25 cm height ) on right  
○ Major breach (> 25 cm height ) on center  
○ Major basal breach  
○ Blowout (whole height of dam breached) 

ESTIMATED UPSTREAM ZONE OF HYDRAULIC INFLUENCE  
○  < 1 BFW  
X  1-2 BFW  
○ 2 – 5 BFW  
○ 5 -10 BFW  
○  > 10 BFW 

ESTIMATED DOWNSTREAM ZONE OF HYDRAULIC 

INFLUENCE  
○  < 1 BFW  
○  1-2 BFW  
X 2 – 5 BFW  
○ 5 -10 BFW  
○  > 10 BFW 

SIDE CHANNELS FORCED? 
□ None  
□ Single Left  
□ Multiple Left  
□ Single Right  
□ Multiple Right   

POND EXTENT  
○ Contained within bankfull channel  
○ Expanding out onto floodplain  
○ Drained  

FLOODPLAIN INUNDATION  
□ During Extreme Floods - River Right  
□ During Extreme Floods - River Left  
□ During Seasonal Floods - River Right  
□ During Seasonal Floods - River Left  
□ Year Round Inundation - River Right  
□ Year Round Inundation - River Left  



 
 

ANTICIPATED GEOMORPHIC RESPONSES 
 

POND CAPACITY (FIRST YEAR FLOODS)   
○ Clean    ○ Minor Sedimentation  
○ Partial Filling (upto 50% of original pond capacity)  
○ Major Filling (50% to 95% of original pond capacity)  
○ Full of sediment (no longer a pond)  
 

POND CAPACITY (IF B IG FLOODS)   
○ Clean    ○ Minor Sedimentation  
○ Partial Filling (upto 50% of original pond capacity)  
○ Major Filling (50% to 95% of original pond capacity)  
○ Full of sediment (no longer a pond)  
Dominant Substrate in Deepest 

EXPECTED DOMINANT SUBSTRATE UPSTREAM OF 

STRUCTURE  
X Fines (clays and silts)  ○ Sands  
X Gravels   ○ Cobble  
○ Food Cache & Fines  

EXPECTED DOMINANT SUBSTRATE DOWNSTREAM OF 

STRUCTURE  
X Fines (clays and silts)  ○ Sands  
X Gravels   ○ Cobble  
○ Food Cache & Fines  
 

EXPECTED GEOMORPHIC UNITS AT STRUCTURE 

LOCATION  
□  Planar 
X  Convexity (bar) type: Point bar below structure on inside of 
bend 
□  Saddle (riffle) 
X  Concavity (true pool) 
X  Trough (shallow thalweg or chute) 
□  Wall: Bank  
□  Wall: Bar edge 
 
How are above used? (grow (deposit), shrink (erode), 
maintain, build, destroy, protect) 
 
 

EXPECTED STRUCTURAL ELEMENTS AT STRUCTURE 

LOCATION  
X  Roots  
X  Live Trees/Shrubs 
X  Aquatic Vegetation 
□  Boulder(s) 
X  Woody Debris 
□  Wall: Bank  
□  Wall: Bar edge 
 
How are above used? (accumulate remain, recruit) 

 
Vegetation in the channel will increase roughness, in the field, there was significant channel widening around willows in-channel. 

NOTES & SKETCH 

 


