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PURPOSE OF TALK 

• Explain the connection between mesic 
riparian areas and sage grouse in the 
arid West 

• Talk about role beaver can play in 
creating and maintaining mesic 
habitats 

• Show how beaver dam analogues can 
act as meals to kick start and 
accelerate process of wetting & 
greening up 



OUTLINE 

I. Background on sage grouse & mesic habitats  
II. Scope of mesic/riparian degradation 
III. Partnering with beaver as cheap and cheerful 

restoration of mesic habitats 
IV. Beaver Dam Analog Case Studies 

I. Bridge Creek, OR (fish) 
II. Birch Creek, ID (hydrology) 
III. Grouse Creek, UT (grouse & hydrology) 

V. General BDA Planning & Design Principles 
VI. Summary/Resources 



Bellwether for health of 
sagebrush ecosystem 



“Largest land conservation effort in U.S. history” 
Former Secretary of Interior Sally Jewell 





Nesting/ 
Early 

Brood-
Rearing 

Late 
Brood-
Rearing 

Fall/ 
Winter 

Lekking/ 
Breeding 



   

When we say “emerald islands”….. 
this is what we’re referring to 

Ken Miracle 



Wet Year Dry Year 

Spatiotemporal availability of mesic resources (1984-2011) Lek locations and population 
abundance 

Donnelly et al. 2016 Ecosphere. DOI: 10.1002/ecs2.1208 
 

http://dx.doi.org/10.1002/ecs2.1208
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Population abundance 

%RSD ±15.8%, SD <1.0 km 

Distance of leks to mesic resources (1984-2011)  

Donnelly et al. 2016 Ecosphere. 
DOI: 10.1002/ecs2.1208 
 

http://dx.doi.org/10.1002/ecs2.1208


PUBLIC LANDS AND 
PRIVATE WATERS 

Mesic areas represent <2% of the landscape 

Private 
19% 

Public 
81% 

Mesic Resources 

Overall Ownership 

Private 
75% 

Public 
25% 

Donnelly et al. 2016 Ecosphere. 
DOI: 10.1002/ecs2.1208 
 

http://dx.doi.org/10.1002/ecs2.1208
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Photo by: MT Stockgrowers Assoc. 

ON THE RANGE, WATER IS LIFE 

“Good for the bird, good for the herd” 



Residential Development 

Infrastructure 

Conifer Expansion 

Grazing Land Cultivation 

Wildfire & Invasives 

Mesic Area Loss and Degradation 

1,500 ranchers enrolled, 5.6 million acres conserved in 7 years 
Equivalent to 2.5 Yellowstone National Parks 

SGI EXPANDS TO ENCOMPASS MESIC AREAS 

sagegrouseinitiative.com 

http://sagegrouseinitiative.com/


“Strategically protect, restore, or 
enhance mesic areas (‘green 

spots’) so sage-grouse hens and 
chicks can more readily and 

reliably access forb- and insect-rich 
summer habitats” 

Photo by: Tom Koerner 

CONSERVING MESIC AREAS THROUGH 
THE LENS OF SAGE GROUSE 



HOW SGI IS PARTNERING WITH RANCHERS 

• Grazing management  
• Spring protection and enhancement 
• Conifer removal  
• Low-tech restoration (“sticks and 

stones”) 

Lower Cost, Broader Extent 

Photo by: Utah NRCS 

• Conservation easements 
• Mechanical restoration 

 
 
 
 

 

Higher Cost, Limited Extent 

www.sagegrouseinitiative.com/water-is-life/ 
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BIG RIVERS ARE IMPORTANT, BUT… 
• They constitute < 3% of the 3.5 million miles of 

streams in US… 

US EPA (2007) 

https://www.epa.gov/sites/production/files/2014-10/documents/2007_5_16_streamsurvey_wsa_assessment_may2007.pdf


PROBLEM IS SIMPLE TO STATE… 
• Scope of stream and mesic 

riparian degradation is massive 
• Even with >> $10 Billion spent 

annually, barely scratching 
surface 

• We spend disproportionate 
amount of money on too few 
miles of streams and rivers 

• Leaving millions of miles 
neglected… 

USGS 

https://water.usgs.gov/nawqa/ecology/pubs/cir-1391/


WHY ALWAYS TONKA TOYS? 



THE RIVER HEALTH ANALOGY… 

• What is a healthy diet for a river? 
• Different rivers have different metabolisms. 
• What is role of exercise in a healthy life-style? 
• What is it beaver do? What could BDAs do? 
• Premise: 

– Most existing restoration practices akin to medical 
procedures & treatments 

– Using beaver as a restoration agent is more like 
helping prepare meals for a system 

– Ultimate goal is ‘system’ can self-prepare its own 
meals (i.e. self-sustaining) and exercise on its own 

2017. Wheaton JM. What is a river's health? What role do restoration treatments 
play in improving or sustaining good health? Upper Midwest Stream Restoration 
Symposium.  La Crosse, WI. DOI: 10.13140/RG.2.2.15857.48486 ·  
 

A BDA recipe just helps you 
prepare one dish in a meal 

https://www.researchgate.net/publication/314079209_What_is_a_river's_health_What_role_do_restoration_treatments_play_in_improving_or_sustaining_good_health
https://www.researchgate.net/publication/314079209_What_is_a_river's_health_What_role_do_restoration_treatments_play_in_improving_or_sustaining_good_health
http://prrsum.umn.edu/symposium/2017-umsrs
http://prrsum.umn.edu/symposium/2017-umsrs
http://dx.doi.org/10.13140/RG.2.2.15857.48486


TYPICAL RESTORATION PROCEDURE 
• Surgery (channel realignment/grading) 
1. Shaving and clearing the surface 

(remove vegetation) 
2. Opening the system up with (i.e. 

cutting an access route in) 
3. Rearranging what’s inside or 

operating (i.e. the grading)   
4. Stitching the cut back up (e.g. re-

seeing, erosion control, planting) 
5. Over fortify channel with preservatives 

(rip rap)  over fear it might exercise 



DON’T MISUNDERSTAND US… 

• We’re not saying that surgery is always bad or 
not necessary in some cases 



BEAVER HISTORY… 

• Historically, est. 60–400 
million pre-European 
settlement 

• Extirpated to near extinction 
by late 1800s  

• Currently, est. 6-12 million 
• Spatial distribution 

approaches its historical 
range 
 
 
 

Slide from John Stella 
Pollock et al. (2013) 

 



BEAVER WERE THE MAIN REASON 
EUROPEANS CAME HERE! 
• From 1600s to 1800s beaver 

essentially extirpated…  
• Their pelts were ‘worth more than 

gold’ 
• Beaver Wars 
• Today, a pelt goes for $8 - $20… 

even in 1700s they went for $30! 
Fascinating read 
Dolin (2011)  



COMMON HABITAT INGREDIENTS: 
WATER + TREES 

• Northern tundra 
and treeline 
range boundary: 
wood limitation 

• Southern desert 
range boundary: 
perennial 
streamflow 
and/or wood 
limitation 

Wood 
limitation 

Water 
and/or 
wood 

limitation 

Slide from John Stella 



EXISTING VS. HISTORIC CAPACITY - UTAH 

Macfarlane et al. (2016) DOI: 
10.1016/j.geomorph.2015.11.019 

http://dx.doi.org/10.1016/j.geomorph.2015.11.019


SO WHY DO THEY BUILD DAMS? 



BEAVER LIKE TO MAKE MESSES 

But it is precisely that 
messiness, that is so critical 
to ecosystem health 

• Dam complexes increase 
system roughness & resilience 

• Create ponds, wetlands & 
critical habitat for fish, 
amphibians, small mammals, 
vegetation 

• Increase groundwater 
recharge/ elevate water tables 

• Expand riparian areas 
• Change timing, delivery and 

storage or water, sediment 
and nutrients 

Bird et al. (2011) 

http://www.wildearthguardians.org/site/DocServer/Beaver_and_Climate_Change_Final.pdf?docID=3482


CONNECTIVITY  & BEAVER DAMS? 

• Vertical connectivity 
increased by increasing: 
–  stage, hydraulic head 
–  hyporheic exchanges and 

groundwater exchanges 

• That drives increases in 
lateral connectivity 
and increases channel-
floodplain interactions 

Figure From: USFS (2004) Riparian 
Restoration (SDTDC 04231 1201) 

 
• Longitudinal connectivity is decreased by: 

– Slowing, diverting and obstructing flow  
– Changing the timing, delivery and diversifying residence time of 

water, sediment, nutrients, carbon, wood, etc. 

http://www.blm.gov/style/medialib/blm/wo/blm_library/tech_refs.Par.75656.File.dat/TR_1737-22.pdf
http://www.blm.gov/style/medialib/blm/wo/blm_library/tech_refs.Par.75656.File.dat/TR_1737-22.pdf


HOW DOES FLOW CHANGE WITH DAMS? 
Flow In 

Flow Out 

• i.e. – What is the impact on 
longitudinal connectivity? 



TYPICAL IMPACT ON FLOWS 
• Lower peaks @ flood 
• Elevated baseflow following 
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Nyssen et al. (2011) DOI: 
10.1016/j.jhydrol.2011.03.008 

http://dx.doi.org/10.1016/j.jhydrol.2011.03.008


WE SEE THESE LOCAL TIMING IMPACTS 
IN MANY SMALL STREAMS… 

• Has lead to the extrapolation of impacts on 
hydrologic connectivity 

• But, we DO NOT know how these local impacts 
scale-up and culminate… 



 

IN THEIR ECOSYSTEM ENGINEERING, 
THEY CREATE STARK CONTRASTS 
(ESPECIALLY FOR SAGEBRUSH ECOSYSTEMS) 



OUTLINE 

I. Background on sage grouse & mesic habitats  
II. Scope of mesic/riparian degradation 
III.Partnering with beaver as cheap and 

cheerful restoration of mesic habitats  
IV. Beaver Dam Analog Case Studies 

I. Bridge Creek, OR (fish) 
II. Birch Creek, ID (hydrology) 
III. Grouse Creek, UT (grouse & hydrology) 

V. General BDA Planning & Design Principles 
VI. Summary/Resources 



TYPES OF RESTORATION WITH BEAVER 

1. Promote & protect beaver where 
they are (encourage accidental 
restoration) 

2. Transplant nuisance beaver  
3. Use beaver dam analogues  (BDAs) 

to give them head-start (or w/o 
beaver) 



WHY THE FOCUS ON BDAs TODAY? 
• Proper pacing 

– Land managers hungry for cheaper alternatives but may 
not be ready to hand over the system to beaver 

• Restoration needed at meaningful scales 
– BDAs allow more people to engage in riparian restoration 

at large scales 

• BDAs aren’t just for beaver  
– Can be used to mimic beaver activity in many types of 

incised channels to kickstart desirable processes 
– Slow water + trap sediment + raise water tables + 

inundate floodplains = more green groceries (with 
stronger roots) 

 
 

 



THIS IS GOOD SAGE GROUSE HABITAT… 

BUT, IS IT GOOD BEAVER HABITAT? 



BDAs CAN BE USED TO PROMOTE HYDROLOGIC 
FUNCTION AND RIPARIAN RECOVERY (with or 
without beaver) 



NOTHING SELLS CONSERVATION LIKE MORE WATER 
AND GREEN GROCERIES 

Photos by: BLM Elko District 

“By 2014, even in the midst of severe drought, 
Susie Creek had water all summer. A lot of my 

peers were having to haul water to stock.”  
~ Jon Griggs,  

Maggie Creek Ranch 

Susie Creek, NV 

1991 2014 



BDA – BEAVER DAM ANALOGUES 
• A term we made up in Pollock et al. (2012) from Bridge 

Creek project 
• Channel-spanning structures, mimicking beaver dams 

Pollock et al. (2014)  Bioscience 
DOI: 10.1016/j.geomorph.2015.11.019 

https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwjO_r3s9KbVAhXIiFQKHcRqDe0QFggoMAA&url=https://www.fws.gov/oregonfwo/ToolsForLandowners/RiverScience/Documents/BRG%20v.1.0%20final%20reduced.pdf&usg=AFQjCNFhtEuw5ZLNKkkffiyPD4xA4LZ6dg
http://dx.doi.org/10.1016/j.geomorph.2015.11.019


ORIGINAL BDA STRUCTURE TYPES 

Design Life: < 1 year; Actual lifespan (1- 10+ years) 
From Pollock et al. (2012) 



STRUCTURAL ADDITIONS 
NOT A NEW IDEA… 
‘Exemples de correction hydraulique 
torrentielle’ – Figure 66 from Frédéric 
Liébault (2003); used extensively in 
afforestation in France in 1870s-1890s 

Série de barrages rustiques en 
pierres sèches [Demontzey, 1894] 

Fascinages vivants [Demontzey, 1894] 

Clayonnages à parement avec 
longrines [d’après Demontzey, 1882] 

Fascinage [d’après Demontzey, 1878]  



AND IN MORE RECENT TIMES… 

“Wicker Weir” 

“Wattle Siltation Fence” 



MANY VARIATIONS OF THE BDA RECIPE 

• Our early recipes 
– overlooked importance of 

mattress 
– Overemphasized willow weave 

as ingredients 

Figure by Portugal 



BDAs GREW OUT OF NEED TO ADDRESS 
CHANNEL INCISION 

Slide from Nick Weber 



Phase 4 

Dynamic Equilibrium 
Phase 3 

Aggrading 

Phase 1 

Incising 
Phase 2 

Widening 

100 

101 

102 

103 

Figure Adapted from 
Cluer and Thorne, 
2014 by Weber 



CHANNEL INCISION RECOVERY 
Incised Channel Channel in Equilibrium 

• Simplified and static channel 

• Low habitat quality 

• Sediment output = inputs 

• Complex and dynamic channel 

• Floodplain and groundwater connectivity 

• High habitat quality 

103 years 



Slide from Nick Weber 



DAM PERSISTENCE 
1988 - 2005 

Demmer and Beschta, 2008     
DOI: 10.3955/0029-344X-82.4.309 

http://dx.doi.org/10.3955/0029-344X-82.4.309
http://dx.doi.org/10.3955/0029-344X-82.4.309
http://dx.doi.org/10.3955/0029-344X-82.4.309
http://dx.doi.org/10.3955/0029-344X-82.4.309
http://dx.doi.org/10.3955/0029-344X-82.4.309


Mean Annual 
Flood Height 30 - 50 

cm 

BDAs 
Beaver Dam Analogs 

Disconnected 
Terrace 

Incision Trench 

Slide from Nick Weber 



USING BEAVER TO RESTORE INCISED STREAMS 

Figure from  Pollock et al. (2014) Bioscience 
DOI:  10.1093/biosci/biu036 

http://dx.doi.org/10.1093/biosci/biu036


THE INCISION- 
AGGRADATION 
CYCLE WITH 
BEAVER DAMS & 
BEAVER DAM 
ANALOGUES 

Figure from  Pollock et al. (2014) Bioscience 
DOI:  10.1093/biosci/biu036 

http://dx.doi.org/10.1093/biosci/biu036
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THE EXAMPLE THAT GAVE BDAs CREDIBILITY 

Figure 5 from Bouwes et al. (2016) 
DOI: 10.1038/srep28581  

http://dx.doi.org/10.1038/srep28581


Oregon, USA 

John Day Basin 

John Day Basin 

Bridge Creek 

Bridge Creek Watershed 
•  710 km2 

Mitchell, OR 

BRIDGE CREEK 
INTENSIVELY MONITORED WATERSHED 

Mid-Columbia Steelhead 

Slide from Nick Weber 



BRIDGE CREEK IMW 

• Testing BDA Assisted Incision Recovery 

• Benefits to Fish Populations and Habitat 

Slide from Nick Weber 



Oregon, USA 

John Day Basin 

John Day 
Basin 

Bridge Creek 

Murderers 
Creek 

Bridge Creek Watershed 

Murderers Creek - Watershed Control 

Spatial Design 
Treatment Reaches - 4 
Control Reaches - 8 

Mitchell, OR 

Tributary Control - 2 
Watershed Control - 3 

Temporal Design 
2005 

Pre-Restoration 
Monitoring 

2009 

Restoration 
Implementation 

Post-Restoration 
Monitoring 

2015 06 07 08 10 11 12 13 14 

Adapted from Figure 2 of Bouwes et al. (2016) 
DOI: 10.1038/srep28581 

http://dx.doi.org/10.1038/srep28581
http://dx.doi.org/10.1038/srep28581


 Structure ID: 

 MC-08.2 



BDA Structure • 4 Treatment Reaches ~ 1 km each 

• 114 Total BDA Structures 

Sunflower Treatment Reach - Summer 2015 

0 25 50 100 m 
Restoration Implementation 



Figure 1 of Bouwes et al. (2016) 
DOI: 10.1038/srep28581 

http://dx.doi.org/10.1038/srep28581
http://dx.doi.org/10.1038/srep28581




WATER TABLE ELEVATION CHANGE 
 
1’-3’ increase in the height of the water table 

2006 2013 Slide from Nick Weber 



WATER TABLE ELEVATION 

Figure from Carol Volk 
(South Fork Research) 



Figure 1 of Bouwes et al. (2016) 
DOI: 10.1038/srep28581 

http://dx.doi.org/10.1038/srep28581
http://dx.doi.org/10.1038/srep28581


LONG TEMPERATURE PROFILE 
August 2014 

Weber et al. (2017) DOI: 10.1371/journal.pone.0176313 

http://dx.doi.org/10.1371/journal.pone.0176313


Heating Reaches 

Cooling Reaches 

LONG TEMPERATURE PROFILE 
August 2014 

Weber et al. (2017) DOI: 10.1371/journal.pone.0176313 

http://dx.doi.org/10.1371/journal.pone.0176313


LONGITUDINAL TEMPERATURE CHANGE 

Maximum Daily Temperature - August 
2007 - 2014 

Weber et al. (2017) DOI: 10.1371/journal.pone.0176313 

http://dx.doi.org/10.1371/journal.pone.0176313


Figure 1 of Bouwes et al. (2016) 
DOI: 10.1038/srep28581 

http://dx.doi.org/10.1038/srep28581
http://dx.doi.org/10.1038/srep28581
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Figure 5 of Bouwes et al. (2016) 
DOI: 10.1038/srep28581 

DEPTH & WIDTH DIVERSITY – THE 
ILUSION OF MORE WATER (A TIMING TRICK) 

http://dx.doi.org/10.1038/srep28581
http://dx.doi.org/10.1038/srep28581


Figure 1 of Bouwes et al. (2016) 
DOI: 10.1038/srep28581 

http://dx.doi.org/10.1038/srep28581
http://dx.doi.org/10.1038/srep28581


FLOODPLAIN FREQUENTLY INUNDATED 



Summer 2005 

Summer 2014 

Weber et al. (2017) DOI: 10.1371/journal.pone.0176313 

http://dx.doi.org/10.1371/journal.pone.0176313


Figure 1 of Bouwes et al. (2016) 
DOI: 10.1038/srep28581 

http://dx.doi.org/10.1038/srep28581
http://dx.doi.org/10.1038/srep28581


Slide courtesy of:  
Joe Wheaton 

(Before) (After) 

Figure from Carol Volk 
(South Fork Research) 

REALLY? KILLING SAGE BRUSH? 

• Repeat high resolution (10 cm) imagery before 
& after 2009 treatment 



map.sagegrouseinitiative.com 

IF SIGNAL IS MEANINGFUL... 

WE OUGHT TO BE ABLE TO DETECT IT FROM SPACE 

http://map.sagegrouseinitiative.com/


BRIDGE CREEK NDVI ANALYSIS 

Silverman et al. In Prep 



BRIDGE CREEK NDVI ANALYSIS 

~20% increase 
productivity 

natural storage 
resiliency 

Silverman et al. In Prep 





• 3 Annual M-R Surveys - 9 yrs 

• ~ 50,000 Juveniles Pit-tagged 

• 4 Passive Instream Antennas 

• Adult Steelhead Trap 

BRIDGE CREEK FISH POPULATION MONITORING 



Figure 7 of Bouwes et al. (2016) 
DOI: 10.1038/srep28581 

POPULATION LEVEL RESULTS! 
Density * Growth * Survival = Production 

Juvenile O. mykiss  

http://dx.doi.org/10.1038/srep28581
http://dx.doi.org/10.1038/srep28581


Beaver dams provide many benefits 

Adapted from Figure 3 of Bouwes et al. (2016) 
DOI: 10.1038/srep28581 

http://dx.doi.org/10.1038/srep28581
http://dx.doi.org/10.1038/srep28581
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SOMETIMES JUST BEAVER ALONE ARE 
NOT ENOUGH… 
• Jay Wilde & the Birch Creek, ID 

story 
• Using BDAs to provide 

immediate cover and homes  
 



BIRCH CREEK, ID 



ROUGH TIME LINE… BIRCH CREEK 
• 1970s – Beaver Dams Present… last beaver 

extirpated from system 

• 1990s – Jay move’s back to family ranch, 
discovers creek now drying up (& no beaver) 

• Late 2000s – 2 Reintroduction attempts (11 
nuisance beaver), none stayed or survived 

• Nov, 2014 – Jay shows interest in BDAs, we 
build pilot (4 BDAs – 2 complexes) 

• Sep, 2015 – We build 15 more BDAs (6 
complexes total) 

• Oct, 2015- Reintroduce 5 beaver (4 adults; 1 
kit) 

• Sep, 2016 – NRCS Course & USFS maintain 3 
BDAs, & build 3 new BDAs on mainstem, & 4 
postless BDAs on 1st order tributary 

• Oct, 2016 – 6 more beaver introduced 





BDA TREATMENTS & BEAVER DAMS 

2014 November Pilot BDAs (4 in 2 complexes) 

2015 September BDAs (15 more in 4 complexes) 

2016 September BDAs (7 more in 2 complexes) 

2016 Natural Dams 



MEAL PREPARERS:  
 Ranchers, volunteer groups, kids and then hand off to 

beaver… 



BEAVER TAKE OVER MAINTENANCE OF 
BDAs… IDEALLY 

This example took 2 years for 
them to start working on… 
Others ranged from 2 days to 
2 months 



NOT ALL BDAs NEED POSTS 

 



AN NRCS CLASS, SOME POSTLESS BDAs 
+ 4 BEAVER & 1.5 MONTHS = 

 



A POSTLESS EXAMPLE… 

• September 2016 – NRCS Class builds 4 
postless BDAs 

• October 2016 – 6 more beaver 
introduced 

• By November, they remodeled… 

Valley Bottom 
Old Wetted Extent 
 
BDA Crest 
 
New Dam Crest 
Ponded Area 
Overflow Area 
 

Lodge 

Flow Direction 

BDA-1 
Primary 

BDA-1 
Primary 

BDA-2 
2ndary 

BDA-3 
2ndary BDA-4 

2ndary 

Photo from April 2017 
 (8 months later) 



AND THEY EXPANDED… 

• 11 Beaver occupied & used 22 24 of 26 BDAs 
• Beaver expanded and maintained 19 21 BDAs 
• Beaver built 14 21 new dams (all in less than 14 

months & for total project cost of $3500) 



LOTS OF WAYS TO BUILD BDAs… 
BUT,  BY HAND IS BEST (just like beaver) 

SGI/NRCS 2016 Workshop Participants working building a BDA: 
http://beaver.joewheaton.org/syllabus/workshop-schedules/2016---sage-grouse-initative-pheasants-forever-and-nrcs  

http://beaver.joewheaton.org/syllabus/workshop-schedules/2016---sage-grouse-initative-pheasants-forever-and-nrcs
http://beaver.joewheaton.org/syllabus/workshop-schedules/2016---sage-grouse-initative-pheasants-forever-and-nrcs
http://beaver.joewheaton.org/syllabus/workshop-schedules/2016---sage-grouse-initative-pheasants-forever-and-nrcs
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USFS + IDFG + USU + 3 GENERATONS 
OF RANCHERS + NRCS CLASS 

No big budget science or monitoring… but a lot of collective 
learning with good will and volunteer efforts 
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II. Birch Creek, ID (hydrology) 
III.Grouse Creek, UT (grouse & hydrology) 

V. General BDA Planning & Design Principles 
VI. Summary/Resources 





CHALLENGES 

 



• 86% of hens avoided 
conifer-invaded habitats 
 

• Nest and brood success 
higher near cuts 

SAGE GROUSE HATE 
TREES 

Sandford et al. 2017 
DOI: 10.1016/j.rama.2016.09.002 

Box Elder County, Utah 
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https://doi.org/10.1016/j.rama.2016.09.002


Upland  
(Nesting Habitat) 

Valley Bottom  
(Brood Habitat) 

WIN-WIN FOR SAGE GROUSE 

Untreated Pinyon-Juniper 
(Non-Habitat) 



Partnership: 
• WRI/SGI Funding 
• Tanner Family 
• Kent Sorenson (UDWR) 
• USU 

• Eric Thacker, Randy 
Dahlgren, Terry 
Mesmer, Joe Wheaton 

• Anabranch Solutions 

Utah State University Magazine – Fall 2016 

https://issuu.com/usuprm/docs/utah_state_magazine_fall_2016
https://issuu.com/usuprm/docs/utah_state_magazine_fall_2016
https://issuu.com/usuprm/docs/utah_state_magazine_fall_2016
https://issuu.com/usuprm/docs/utah_state_magazine_fall_2016


GROUSE CREEK - BDA RESTORATION 

Figures from Scott Shahverdian 
(Anabranch Solutions, 2017) 



BDA TREATMENTS 

Figures from Scott Shahverdian 
(Anabranch Solutions, 2017) 



A PILOT STRUCTURE  
IN HIGH FLOW 

No scientific results yet… just built pilots 
last fall (16 structures in 3 creeks) & 
implemented 114 structures this June 



A PRETTY MODEST BDA STRUCTURE… 



REALLY? THAT WAS DESIGNED? 



TOSSING PJ IN THE BOWLING ALLEY 

• A pilot experiment 
• Try something you don’t 

think will work 
• Not bad… especially 

considering effort… 
• A little more effort (i.e. 

PALS as bank blasters) can 
get quicker return 

• Maybe higher density? 



FAILURE? GOOD! Bank Blaster… 



WIDEN THAT TRENCH → BUILD INSET FLOODPLAINS 
→ RAISE WATER TABLES → EXPAND MESIC HABITATS 



FLOODPLAIN CONNECTIVITY! WITH PJ? 



PILOT STRUCTURES INVOKING 
FLOODING & TRENCH WIDENING 



READING THE LANDSCAPE… 
EXPANDING THE EMERARLD RIBBON 



USE POSTS WHERE YOU NEED THEM… 

• Where blowouts during 
high flow a concern, use 
posts to provide short-
term stability 



POST-FLOOD MATTRESS MAINENANCE 

• 20 minutes of 
maintenance to repair 
minor breaches and raise 
water levels 

Photo from Scott Shahverdian 
(Anabranch Solutions, 2017) 



DOWN IN AN INSET VALLEY BOTTOM 

• Here, BDAs not used to 
do the restoration 

• Just to provide 
encouraging release sites 
for beaver reintroduction 
this Fall 



SOME PLACES WE’LL LEAVE IT TO BEAVER 

Others we’ll kick start things 
with some BDA meals 

Stay tuned for results (USU monitoring hydrologic response, 
vegetative response, forage resources, sage grouse response) 

Photos from Scott Shahverdian 
(Anabranch Solutions, 2017) 
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I. Bridge Creek, OR (fish) 
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PUTTING IN BDAs STRAIGHT-FORWARD... 
These critical tasks take more 
thought: 
• Properly planning where BDAs makes 

sense (e.g. BRAT) 
• Organizing and orchestrating 

implementation to feed many miles 
of streams with 100’s to 1000’s of BDAs 

• Feeding (hitting) system well enough 
that it will respond (through its 
metabolism & exercise) in a way that 
achieves desired response 

• Building realistic expectations and 
adaptive management plans – who 
does maintenance? 

• Allowing exercise! 

Photo from Steve Bennett  
(Anabranch Solutions, 2017) 



WHY ARE YOU USING BEAVER OR BDAs? 

• More specifically, what impairment 
are you trying to address: 
– Hydrologic (restoring flows) 

– Wet meadow/ mesic restoration? 
– Diversifying Habitat (improving habitat 

for aquatic or upland species) 
– Water Quality (sediment / nutrients / 

temperature) 

– Improve/expand riparian vegetation 
– System resilience (dynamic stability?) 

– Building/reconnecting floodplains 
– Restoring incised channels 
– Improving forage production for 

livestock 
 
 

Clear goals, 
lead to better 

designs 



AN ATTEMPT TO PLAN REALISTICALLY 

• Where makes sense, 
where does not? 

• Model capacity to 
support beaver dams as 
well as conflict potential 

• BRAT: 
http://brat.joewheaton.org  

Macfarlane et al. (2016) DOI: 
10.1016/j.geomorph.2015.11.019 

http://brat.joehwheaton.org/
http://dx.doi.org/10.1016/j.geomorph.2015.11.019


BRAT OUTPUTS IN A NUTSHELL 
• Existing & Historic Capacities → Potential Conflict → Management 



A FIRST CUT 

• Focus on areas 
deemed ‘suitable’ 
for restoration 

• How much effort? 

http://brat.joewheaton.org  

http://brat.joewheaton.org/


Stream Order 

ASSESSING RISKS: NRCS EXAMPLE  

Slide from Timmie Mandish (NRCS) 



START WITH PILOTS! 

• Don’t boldly and arrogantly proceed with full blown 
implementation 

• Put in a trial and wait a year or season or so… 
• Design some structures to ‘fail’! 
• Test a handful of treatments in the diversity of 

situations you will encounter at full implementation 
 

 
• You’ll learn about: 

– Feasibility, timing 
and cost of 
installation 

– Subtle nuances that 
can save you a ton 
of time and money 
 

 

Photo from Holy Strand (USU) 



STRATEGIC SITING OF COMPLEXES 

• Where (what reach 
segment) do I position the 
complex? 

• Where is the primary dam 
placed to maximize: 
– Ability to spread flows out 

onto floodplain surface 
– Maintain deeper water 

depth for food caching and 
under water entrance to 
lodge 

– Provide good lodge options 
– Easy access to best building 

materials 
 

Figure by Elijah Portugal 
(Anabranch/USU/ NRS) 



PRIMARY vs. SECONDARY DAMS? 
• How can secondary dams be 

– Placed downstream of primary 
dam to extend forage/harvest 
range and alleviate excessive 
head drop from primary dam 

– Placed upstream to extend 
forage range or act as sinks 

• How do structures work in 
concert with each other to 
achieve goals:  
– Hydrologic (flood attenuation, 

increased baseflow) 
– Hydraulic (deep pond and 

flooding) 
– Geomorphic (diversifying 

topography & residence time of 
sediment) 

Figure by Nick Weber 
(Anabranch/ELR) 



STRUCTURE DESIGN 
• Most critical design element is crest 

elevation 
– Primary dams spread low flows out onto 

floodplains 
– Secondary dams typically within bankfull channel 

• Building materials 
– Source all locally if possible, but if using beaver 

don’t harvest best beaver food (e.g. aspen) if 
avoidable 

– Do you need posts? 

• Articulate formal design hypotheses 
– What specifically are you hoping to achieve 

• Short term hydraulic responses 
• Medium & long term geomorphic and habitat 

responses 
• Hydrologic impacts 
• Ecological response/use by target biota/species 



PUTTING JUNIPER TO WORK 

• Conifer removal a primary 
restoration practice for 
benefiting sage grouse  

• ~1 million acres of trees 
already on the ground 

• Why not use the juniper 
slash for BDAs? 

Readymade ingredients for creek meal 



Crooked River, OR 



WE’RE DEALING WITH A LOT OF LOADED TERMS 

When you say… 
• Structure 
• Dam 
• Beaver 

Some hear… 
• Engineering  
• Water rights 
• $@!*% nuisance 



TALKING BDAs  

• What are you fundamentally trying to accomplish? 
– Erosion control/stabilization vs. habitat/process restoration 

• Shift emphasis away from an individual ‘structure’ - 
use a complex of structures to achieve habitat 
effects within a reach 

• Emphasize key features of BDAs: natural materials, 
hand-built, low-profile, short structure lifespan 
designed to kickstart processes 

• Everything makes more sense in the field - take 
them to walk the creek 



REALISTIC EXPECTATIONS ARE CRITICAL 

• Remember... You’re relying on a rodent (or at least 
design ideas stolen from one) 

• Don’t take too narrow of a focus on individual dams 
or one dam complex… take a broader view 

• Beaver come and go… as do their dams… and with 
that we get dynamism 

• How ‘instant’ the gratification depends on the 
physiographic setting…  

• Expect the unexpected… (but not the implausible)  
• How vulnerable is project to predation, poaching, 

etc.? 
• IF you have an invasive problem, you have an 

invasive problem 



 & ADAPTIVE MANAGEMENT 

From: 2016. Bouwes N, Bennett S and Wheaton JM. Adapting Adaptive Management for Testing the Effectiveness of Stream 
Restoration: An Intensively Monitored Watershed Example Fisheries. 41: 2: pp. 84-91 DOI: 10.1080/03632415.2015.1127806 

• Example of how AM 
can be done for 
cheaper… 



MUCH EASIER TO GO PASSIVE IF YOU CAN 

 

Transfer decision 
making & liability to the 

ecosystem engineer 
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SUMMARY 

• Mesic areas are rare but vital islands in sagebrush sea 
• Grouse and beavers meet at the riparian fringe 
• Huge opportunity exists to scale-up riparian restoration on 

the wings of sage grouse 
• Traditional restoration approaches alone won’t get us there 
• BDAs represent a low-cost approach to kickstart recovery 
• Ultimate goal is resilient, self-sustaining systems 
 



SGI RESOURCES 

• Mesic Planning Guide  
• Mesic Brochure 
• ESRI Storyboard 
• SGI Events & 

Webinars page  
• SGI Mesic Resources 

Layer and Interactive 
Web App 
 

www.sagegrouseinitiative.com/water-is-life/ 

http://www.sagegrouseinitiative.com/water-is-life/
http://www.sagegrouseinitiative.com/water-is-life/
http://www.sagegrouseinitiative.com/water-is-life/
http://www.sagegrouseinitiative.com/water-is-life/
http://www.sagegrouseinitiative.com/water-is-life/


PARTNERING WITH BEAVER RESOURCES 

http://martinezbeavers.com/
http://beaver.joewheaton.org/
http://beaversolutions.com/
https://pelagicpublishing.com/products/eurasian-beaver-handbook
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwjO_r3s9KbVAhXIiFQKHcRqDe0QFggoMAA&url=https://www.fws.gov/oregonfwo/ToolsForLandowners/RiverScience/Documents/BRG%20v.1.0%20final%20reduced.pdf&usg=AFQjCNFhtEuw5ZLNKkkffiyPD4xA4LZ6dg


THANK YOU! QUESTIONS? 

Contact information:  
Joe Wheaton, joe.wheaton@usu.edu http://www.joewheaton.org/ 

Jeremy Maestas, jeremy.maestas@por.usda.gov  

mailto:joe.wheaton@usu.edu
http://www.joewheaton.org/
http://www.joewheaton.org/
mailto:jeremy.maestas@por.usda.gov


Mahogany Creek, UT 









RESOURCES AVAILABLE NOW 
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