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PURPOSE OF TALK

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

e 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
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Bellwether for health of
sagebrush ecosystem



“Largest land conservation effort in U.S. history”
Former Secretary of Interior Sally Jewell
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When we say “emerald islands”.....
this is what we’re referring to



Wet Year Dry Year

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

abundance

10.1002/ecs2.1208
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Overall Ownership

Private
19%

Public
81%

Mesic Resources

Public
25%

Private
75%

PUBLIC LANDS AND
PRIVATE WATERS

Mesic areas represent <2% of the landscape

10.1002/ecs2.1208
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Soil Moisture

Productivity

Resiliency




ON THE RANGE, WATER IS LIFE

“Good for the bird, good for the herd”



SGI EXPANDS TO ENCOMPASS MESIC AREAS

Residential Development Grazing Land Cultivation
Infrastructure Mesic Area Loss and Degradation

1,500 ranchers enrolled, 5.6 million acres conserved in 7 years

Equivalent to 2.5 Yellowstone National Parks
sagegrouseinitiative.com



http://sagegrouseinitiative.com/

CONSERVING MESIC AREAS THROUGH
THE LENS OF SAGE GROUSE

“Strategically protect, restore, or
enhance mesic areas (‘green
spots’) so sage-grouse hens and
chicks can more readlily and
reliably access forb- and insect-rich
summer habitats”

Photo by: Tom Koerne



HOW SGI IS PARTNERING WITH RANCHERS

Higher Cost, Limited Extent
« Conservation easements
 Mechanical restoration

| ower Cost, Broader Extent

« Grazing management

» Spring protection and enhancement

» Conifer removal

» Low-tech restoration (“sticks and
stones”)
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BIG RIVERS ARE IMPORTANT, BUT...

* They constitute < 3% of the 3.5 million miles of
streams in US...


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...


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

WHY ALWAYS

ONKA

OYS?



HE RIVER HEALTH ANALOGY...

 What Is a healthy diet for a river?

e Different rivers have different metabolisms.

e What is role of exercise in a healthy life-style?
e What is it beaver do? What could BDAs do?

e 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

What is a river's health? What role do restoration treatments
play in improving or sustaining good health? Upper Midwest Stream Restoration
Symposium 10.13140/RG.2.2.15857.48486



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

YPICAL RES

ORA

ION PROCEDURE

e 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...

e We're not saying that surgery is always bad or
not necessary in some cases



BEAVER HISTORY...

e Historically, est. 60—400
million pre-European
settlement

e Extirpated to near extinction
by late 1800s

e Currently, est. 6-12 million

e Spatial distribution
approaches its historical
range




BEAVER WERE THE MAIN REASON
EUROPEANS CAME HERE!
e From 1600s to 1800s beaver
essentially extirpated...

e Their pelts were ‘worth more than
gold’

e Beaver Wars

e Today, a pelt goes for $8 - $20...
even in 1700s they went for $30!

Fascinating read
Dolin (2011)



COMMON HABITAT INGREDIENTS:
WATER + TREES

e Northern tundra

and treeline Wood
. 00
range boundary: —/—/m———> imitation
wood limitation 5. C&r
e Southern desert 0. &, "n,
range boundary: RO ;’
i ) o
perennial
streamflow — \Water
and/or wood and/or
wood

limitation o
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EXISTING VS. HISTORIC CAPACITY - UTAH
WHAT IT ISac. WHAT IT WAS.:.

Existing Capacity Historic Capacity

Stream Length % of Stream  Estimated Dam Stream Length % of Stream  Estimated Dam % Capacity of

Category (km) Network Capacity (km) Network Capacity Historic

Pervasive 3,502 13% 81,811 7,830 29% 184,890 44%
Frequent 12,584 46% 129,224 12,377 45% 127,705 101%
Occasional 5,799 21% 15,256 2,939 11% 7,721 198%
Rare 2,323 8% 648 1,158 4% 342 189%
None 3,137 11% - 3,040 11% - 0%
Total 27,345 226,939 27,344 320,658 71%

10.1016/j.geomorph.2015.11.019



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

SO WHY DO THEY BUILD DAMS?

Air ITBHE
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BEAVER LIKE TO MAKE MESSES

e Dam complexes increase
system roughness & resilience

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

e Increase groundwater

recharge/ elevate water tables gyt it is precisely that
e Expand riparian areas messiness, that is so critical
e Change timing, delivery and  to ecosystem health

storage or water, sediment
and nutrients


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

CONNECTIVITY & BEAVER DAMS?

e Vertical connectivity
Increased by increasing:t
— stage, hydraulic head
— hyporheic exchanges and

groundwater exchanges

e That drives increases in
lateral connectivity
and increases channel- I
floodplain interactions

e Longitudinal connectivity is decreased by: l
— Slowing, diverting and obstructing flow

— Changing the timing, delivery and diversifying residence time of
water, sediment, nutrients, carbon, wood, etc.

Riparian
Restoration


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?

e |.e. — What is the impact on
longitudinal connectivity?



YPICAL IMPACT ON FLOWS

e Lower peaks @ flood
e Elevated baseflow following

100 N\ Flow,,
N~ Flow

out

Day: 1 10 20 30 40 50 60 70 80 90

Time
(Days) 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...

e Has lead to the extrapolation of impacts on
hydrologic connectivity

e But, we DO NOT know how these local impacts
scale-up and culminate...



IN THEIR ECOSYSTEM ENGINEERING,
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YPES OF RESTORATION WITH BEAVER

3. Use beaver dam analogues (BDASs)
to give them head-start (or w/o
beaver)



WHY THE FOCUS ON BDAs TODAY?
e Proper pacing

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

e Restoration needed at meaningful scales
— BDAs allow more people to engage In riparian restoration
at large scales
e 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)



HIS 1S GOOD SAGE GROUSE HABI




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



NOTHING SELLS CONSERVATION LIKE MORE WATER
AND GREEN GROCERIES

Susie Creek, NV

“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



BDA — BEAVER DAM ANALOGUES

e A term we made up in Pollock et al. (2012) from Bridge

reek project
e Channel-spanning structures, mimicking beaver dams

BioScience Advance Access published March 26, 2014

Using Beaver Dams to Restore
Incised Stream Ecosystems

MICHAEL M. POLLOCK, TIMOTHY J. BEECHIE, JOSERH M. WHEATON, CHRIS . JORDAN, NICK DOUWES,
NICHOLAS WEBER. AND CAROL VOLK

enic fearsres such as bessver dans, large weud, and Uve vegeiation are essential o the mainicmarse of comples stream ecusystcms, but these
chanpéeg cimate or land-use

Jeabures are largely absent from mudels of how streams cange aver time. Many streams have incised becasse
practices. Because incised strcams provide ke benefts

lovg-term change in stresus are focused priwariy on physical characters
pleysial rather than ccological processes. We present an altermative view, that sincasm restoration i an cossystem process, and suggest that the
‘ecamery of becice siveams i Langely depenent on the intevacrion of biogeric strucrumes with pheysical luvial processes. In particular, we propose
shat fve vepetation and bever dams or beaver dame analogues can substantiaily aceelerate dhe recovery of incised sireams and can help eresie

and maintiain comsples: fluvial scosysioms.
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hroughout many regions of the word, channel
ncisicn is 2 widespread envirommental problem that
has caused exiensive ecoaystem degradation (Wang et al
1997, Montgemery 2007). The defining characteristics. of
an incised alhwvial stream are a lowered streambed and dise
connection from the fiocdplain (Darby and Simon 1999).
The resulting changes in physical habitat degrade siream
censystems. (Shiclds <t al. 1994, 2010). Ample evidence in
the geological record indicates that chann inc
naturally and may be related to changes in climate (Bryan
1925, Elliot et al. 1999). Honwever, a great many instances of
charmel incision have been shown to be caused by or to be
correlated with changes in land use (Cooke and Reeves 1976,
Monigamery 007). Mary of these changes are also contem-
parary with the widespread extirpation of beaver (Castor
canadensis) in the nineteenth century (Naiman et al. 1988).
In addition 1o lowered streambed elevation and discone
nection from the floodplain, common physical effects of
allisvial incisicn include lowesed groundwates tables, the loss
af wetlands, lower summer base Hows, warmer water teme
peratures, and the loss of habitat diversity: Biological effects
inchide a suhstantial loss of ripasian plant biomass and
diversity and population declines in fish and other aguatic
arganisms {for a review. see Chuer and Thorne 2014),
Undersianding how the ecology of an incised stream
charges aver time is cssential for assessing rezavery patene
tial, However most incision-aggradation models describe
anly those geomorphological changes on the basis of

n occurs

agpctes sestonation, stredm nestonation, conservation, besver, Cactos canadenic

relationships between sediment transport and hydrology:
The role of living nrganisms & generally minimized, espes
cially for beaver, live vegetation, and dead waod (Schumm
et al 1984, Siman and Hupp 1986, Elliot et al. 1999). The
ahsence af beaver in such models i particularly natable,
given their widely recognized role in shaping stream ecosyse
tems (Naiman et al. 1988, Gurnell 1998, Pollock et al, 2003,
Burchsied ct al. 2010). Mare recently, incision=aggradation
medels have incladed Hoodplain complexes 25 an addie
tional and ecologically desi v stage that
accurs in some Huvial ecosystems (see Cluer and Thome
2014). Restoration of complex fioodplains is important
ecause such habitat is essential for the maintenance of bioe
logical diversity, inclading commercially important species,
and for providing other impartant ccosystem services, such
as flaod control, groundvwater recharge, and carhan siorage
{Grosholz and Gallo 2006, Westheook et al. 2008, feffres et al
2008, Wohd 2011, Bellmore et al. 2012. Cher and Thorme
2014, Pulvi and Wohl 2013).

In this article, we propase an alternative and more come
prehensive view of stream evohstion as an ccological—or
more precisely, ecopeomorphicmprocess {semsa Wheatar,
et al 2011). We provide a conceptual model for incised
stream evalution that describes stream succession as a pros
cess dependent on the interaction of living arganisms with
hydrologic and sediment dynamics. We beeve that such
2 model is consistent with recent g= concerning the
role of biagenic features, such as wood and beaver dams, in
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ORIGINAL BDA STRUCTURE TYPES

Design Life: < 1 year; Actual lifespan (1- 10+ years)



STRUCTURAL ADDITIONS

NOT A NEW IDEA...

‘Exemples de correction hydraulique
torrentielle’ — Figure 66 from Fredéric
Liébault (2003); used extensively in
afforestation in France in 1870s-1890s

. Fascinage [d’aprés Demontzey, 1878]

# Clayonnages a parement avec
! longrines [d’aprés Demontzey, 1882]
"F . 2 3

-

* P ._ e c}_{i}
2

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

Fascinages vivants [Demontzey, 1894]



AND IN MORE RECENT TIMES...

“Wicker Weir”

“Wattle Siltation Fence”



MANY VARIATIONS OF THE BDA RECIPE

e Our early recipes

— overlooked importance of
mattress

— Overemphasized willow weave
as ingredients



BDAs GREW OUT OF NEED TO ADDRESS
CHANNEL INCISION



Dynamic Equilibrium
Phase 3 Phase 1

102 100
1 AR l 1

Aggrading Incising
Phase 2

Widening

I 10



CHANNEL INCISION RECOVERY

Incised Channel

103 years

Channel in Equilibrium

e Simplified and static channel

e Low habitat quality

e Sediment output = inputs
e Complex and dynamic channel
e Floodplain and groundwater connectivity

e High habitat quality






DAM PERSISTENCE
1988 - 2005

S 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

BDAS

Beaver Dam Analogs
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USING BEAVER TO RESTORE INCISED STREAMS

10.1093/biosci/biu036



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

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

dvance Access published March 26, 2014
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Incised Stream Ecosystems
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THE EXAMPLE THAT GAVE BDAs CREDIBILITY

10.1038/srep28581



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

BRIDGE CREEK

INTENSIVELY MONITORED WATERSHED

Bridge Creek Watershed
Oregon, USA e 710 km?

John Day Basin

John Day Basin

Mitchell, OR

Mid-Columbia Steelhead



BRIDGE CREEK IMW

- Testing BDA Assisted Incision Recovery
- Benefits to Fish Populations and Habitat



Oregon, USA

Bridge Creek Watershed John Day

John Day Basin

Murderers
Creek

Spatial Design

@ Treatment Reaches - 4
O Control Reaches - 8

@ Tributary Control - 2

© Watershed Control - 3

Mitchell, OR
K

Murderers Creek - Watershed Control

& Temporal Design

Implementation

10.1038/srep28581

2009
08 I 10 11 12 13 14 2015
0? 07I | | | | | | |
| | | 1 1 1 1 | |
Pre-Restoration _ . Post-Restoration
Monitoring i’ " Monitoring
Restoration
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Structure ID:

MC-08.2




Sunflower Treatment Reach - Summer 2015

O
&
Restoration Implementation [ |
0 25 50 100 m
* 4 Treatment Reaches ~ 1 km each ® BDA Structure

114 Total BDA Structures



10.1038/srep28581
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WATER TABLE ELEVATION CHANGE

1’-3’ increase Iin the height of the water table

2006 2013



WATER TABLE ELEVATION



10.1038/srep28581
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LONG TEMPERATURE PROFILE
August 2014

10.1371/journa l.pone.0176313



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

LONG TEMPERATURE PROFILE

August 2014
\ ——Heating Reaches

Cooling Reaches

10.1371/journa l.pone.0176313



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

LONGI

UDINAL TEMPERA

URE CHANGE

Maximum Daily Temperature - August

2007 - 2014

10.1371/journa l.pone.0176313



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

10.1038/srep28581
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DEPTH & WIDTH DIVERSITY — THE
ILUSION OF MORE WATER (A TIMING TRICK)

- Impounded Unimpounded
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10.1038/srep28581
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10.1038/srep28581
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FLOODPLAIN FREQUENTLY INUNDATED




Summer 2005

Summer 2014

10.1371/journal.pone.0176313



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

10.1038/srep28581
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REALLY? KILLING SAGE BRUSH?

(Before) (After)

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



IF SIGNAL IS MEANINGFUL...

WE OUGHT TO BE ABLE TO DETECT IT FROM SPACE

map.sagegrouseinitiative.com



http://map.sagegrouseinitiative.com/

BRIDGE CREEK NDVI ANALYSIS

Silverman et al. In Prep



BRIDGE CREEK NDVI ANALYSIS

Silverman et al. In Prep

v

!

~20% increase
productivity
natural storage
resiliency







BRIDGE CREEK FISH POPULATION MONITORING

« 3 Annual M-R Surveys - 9 yrs
» ~ 50,000 Juveniles Pit-tagged
4 Passive Instream Antennas

» Adult Steelhead Trap
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OUTLINE

1V.Beaver Dam Analog Case Studies

11. Birch Creek, 1D (hydrology)
1. Grouse Creek, UT (grouse & hydrology)

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



SOMETIMES JUST BEAVER ALONE ARE
NOT ENOUGH...

e Jay Wilde & the Birch Creek, ID
story

e Using BDAs to provide
Immediate cover and homes




BIRCH CREEK, ID




ROUGH TIME LINE... BIRCH CREEK

e 1970s — Beaver Dams Present... last beaver
extirpated from system

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

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

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

e Sep, 2015 — we build 15 more BDAs (6
complexes total)

e QOct, 2015- Reintroduce 5 beaver (4 adults; 1
kit)
e Sep, 2016 — NRCS Course & USFS maintain 3

BDAs, & build 3 new BDAs on mainstem, & 4
postless BDAs on 15t order tributary

e QOct, 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)
e 2016 Natural Dams



MEAL PREPARERS:

Ranchers, volunteer groups, kids and then hand off to
beaver...



BEAVER TAKE OVER MAINTENANCE OF
BDASs... IDEALLY



NO

ALL BDAs NEED POSTS

\



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



A POSTLESS EXAMPLE...

Flow Direction

Valley Bottom
Old Wetted Extent

BDA Crest .
New Dan Cres <7 e September 2016 — NRCS Class builds 4
OverflowArea ) pOStleSS BDAS
e QOctober 2016 — 6 more beaver
Introduced

e By November, they remodeled...



AND THEY EXPANDED...

e 11 Beaver occupied & used 22 24 of 26 BDAs



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

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

OF RANCHERS -- NRCS CLASS

No big budget science or monitoring... but a ot of collect]
learning with good will and volunteer efforts
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OUTLINE

1V.Beaver Dam Analog Case Studies

111.Grouse Creek, UT (grouse & hydrology)
V. General BDA Planning & Design Principles
VI. Summary/Resources
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CHALLENGES



Prob. of Nest Success

Box Elder County, Utah

Prob. of Brood Success

SAGE GROUSE HATE
TREES

10.1016/j.rama.2016.09.002

 86% of hens avoided
conifer-invaded habitats

 Nest and brood success
higher near cuts

2 -1 0 1
Low distance High distance
Selection coefficient
(distance to treatments)


https://doi.org/10.1016/j.rama.2016.09.002

WIN-WIN FOR SAGE GROUSE

N~



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 TREATMENTS




A PILOT STRUCTURE
IN HIGH FLOW



A PRET

Y MODES

BDA STRUCTURE...



REALLY? THAT WAS DESIGNED? \



OSSING 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? GOQOD!



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 POS

S WHERE YOU NEED

HEM...



POS

-FLOOD MAT

RESS MAINENANCE



DOWN IN AN INSE

VALLEY BOT

OM



SOME PLACES WE'LL LEAVE IT TO BEAVER

Others we’ll Kick start things
with some BDA meals

Photos from Scott Shahverdian
(Anabranch-Solutions, 2017)

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




OUTLINE

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



PUTTING IN BDAs STRAIGH

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!

-FORWARD...



WHY ARE YOU USING BEAVER OR BDAS?

e More specifically, what impairment
are you trying to address: Clear goals,
: _ lead to better
— Hydrologic (restoring flows) designs
— 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



AN ATTEMPT TO PLAN REALISTICALLY

e \Where makes sense,
where does not?

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

e BRAT:
http://brat.joewheaton.orq

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

e EXisting & Historic Capacities — Potential Conflict — Management




A FIRST CU

e FOCUS ONn areas
deemed ‘suitable’
for restoration

e How much effort?

http://brat.joewheaton.orqg



http://brat.joewheaton.org/

ASSESSING RISKS: NRCS EXAMPLE

Stream Order



START WITH PILOTS!

e Don’t boldly and arrogantly proceed with full blown
Implementation

e Put in a trial and wait a year or season or so...
e Design some structures to ‘fail’l

e Test a handful of treatments in the diversity of
situations you will encounter at full implementation

e You'll learn about:

— Feasibility, timing
and cost of
Installation

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



STRATEGIC SITING OF COMPLEXES

 Where (what reach

segment) do | position the
complex?

 Where iIs 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



PRIMARY vs. SECONDARY DAMS?

e 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
e 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)



STRUCTURE DESIGN

e Most critical design element is crest
elevation

— Primary dams spread low flows out onto
floodplains

— Secondary dams typically within bankfull channel
e 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?

e Articulate formal design hypotheses

— What specifically are you hoping to achieve
e Short term hydraulic responses

e Medium & long term geomorphic and habitat
responses

e Hydrologic impacts
e Ecological response/use by target biota/species



PUTTING JUNIPER TO WORK

e Conifer removal a primary
restoration practice for
benefiting sage grouse

e ~1 million acres of trees
already on the ground

e Why not use the juniper
slash for BDAs?







WE'RE DEALING WITH A LOT OF LOADED TERMS

When you say...
e Structure

e Dam

e Beaver

Some hear...
e Engineering
e \Water rights
e $@!*% nuisance



TALKING BDAs

- What are you "”'undélmpm‘cally‘rr\/]ng to accomnplisn?
— Erosion control/stavilization vs. nabitat/orocess restoration
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REALISTIC EXPECTATIONS ARE CRITICAL

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

e Don'’t take too narrow of a focus on individual dams
or one dam complex... take a broader view

e Beaver come and go... as do their dams... and with
that we get dynamism

e How ‘instant’ the gratification depends on the
physiographic setting...
e Expect the unexpected... (but not the implausible)

e How vulnerable is project to predation, poaching,
etc.?

e |F you have an invasive problem, you have an
Invasive problem




HolLULlL) & ADAP

e Example of how AM
can be done for
cheaper...

IVE MANAGEMEN




MUCH EASIER TO GO PASSIVE IF YOU CAN



OUTLINE

|. Background on sage grouse & mesic habitats
II. Scope of mesic/riparian degradation

[11. Partnering with beaver as cheap and cheerful
restoration of mesic habitats

V. Beaver Dam Analog Case Studies
|. Bridge Creek, OR (fish)
I[I. Birch Creek, ID (hydrology)
1. Grouse Creek, UT (grouse & hydrology)

V. General BDA Planning & Design Principles
V1. Summary/Resources



SUMMARY

e Mesic areas are rare but vital islands in sagebrush sea
e Grouse and beavers meet at the riparian fringe

e Huge opportunity exists to scale-up riparian restoration on
the wings of sage grouse

e Traditional restoration approaches alone won't get us there
e BDAs represent a low-cost approach to kickstart recovery
e Ultimate goal is resilient, self-sustaining systems




SGI RESOURCES

Mesic Planning Guide
Mesic Brochure
ESRI Storyboard

SGI Events &

Webinars page

SGI Mesic Resources Yo
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 inforrnation:
Joe Wheaton, joe.wheaton@usu.edu http://www.joewheaton.orqg/
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
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