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Floodpiam or Terrace

Design Crest Elevation

PROFILE VIEW

Branches should be weaved tight with any
gaps filled wath smaller branches, sediment,
turf and other locally sourced organic matter

jew PO
New Ponx BDA height

-

Backfill upstream sice of dam with bed sediment and/
T 3 \ \_ Build an overflow mattress of branches
or turf sourced from area inundated by new pond to |

? . Iz rallel to flow direction and woven
help plug excessive through-flow and create wider base~/ ‘ . 2id pacallel to flow diraction and waven

Fowdplain

Design Crest Elevation

Drive untreated wooden
fence posts or arborist stakes
nto bed |ideally at least 1/4
10 1/3 of finish post length is
dnven into bed|

Floodplain or Tenace

r

into weave above. The mattrass acts to
dissipate flow energy of flows spalling
over top of dam,

X-SECTION VIEW

Post placed at roughly even
intervals 18" to 30" apart Floodpiain

Banktull
Flevation

Crest elevation for secondary
BOAs is below flcodplain
height: and for primary BDAs
is just above fleadplain height
and extends onto fioodplain

\ |

‘ \ Alternate wacker weave of branches
like a basket on each course and push
weave down tight against each other

PLANFORM VIEW

Lay branches in overflow mattress
parallel to flow paths.

Alternating posts placed
at roughly even intervals
18" to 30" apart in double
row configuration

Alternate wicker weave of branches
— like a hasket around opposite sides
of gach subsequent post m row.

Shahverdian et al. 2019




BDAs as Process-based Restoration

BDAs can enhance and restore a suite of aquatic functions:

create wetland habitat;

promote river-floodplain connectivity;

retain sediment;

enhance aquatic productivity;

increase thermal complexity;

improve water storage and groundwater recharge.

Adding dams Widening the trench Beavers return A complex haven

Adapted from Goldfarb, 2018



Beaver and Coho

Results of the Coho Salmon Life-Cycle Model for All Diagnostic Scenarios, Without Harvest
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Goals and Objectives

Restore beaver habitat and associated processes

Develop decision support tools to assist practitioners in siting and
installing BDAs.

Evaluate effectiveness of BDASs




Site Selection Process

T

Design and Build
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Beaver Intrinsic Potential Model

& Landscape’s potential to support beaver dams

& Includes channel gradient, bankfull width, and valley width

i | ASRP Beaver Intrinsic Potential Beaver Dam
| Analog
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Dittbrenner B.J., Pollock M. M., Schilling J.W., Olden J.D., Lawler J.J., Torgersen C.E. 2018.
Modeling intrinsic potential for beaver (Castor canadensis) habitat to inform restoration and
climate change adaptation. PLoS ONE 13(2): e0192538.



Screening Tool — Web Map

& Beaver Intrinsic Potential (BIP model)

& Aquatic Resources and Other Considerations

& ASRP Geo-Spatial Units

& Fish Distribution - SWIFD and Intrinsic Potential

¢ Ecology 303d Water Quality List

© Wetlands @) ASRP Beaver Dam Analog Site Selection Tool

o Public Lands =T e
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¢ Chehalis Thermalscape

& Permitting

¢ FEMA Floodplain

¢ Shoreline Management Act
& Ruisk

& Roads

& Culverts

¢ Landcover (development)



L1DAR Hillshade

BIP model 1s based on
National Hydrography
Dataset (NHD)

LiDAR provides additional
information:

& Valley Width
& Channel Morphology

® Infrastructure




Field Validation of
Reach

& Verfy site
conditions:

& Channel incision

¢ Plane-bed channels

® Potential for beaver
colonization:

& Beaver sign

¢ Beaver forage

& Site visit with
landowner to consider
potential impacts



Structure Siting

Riffle crests

Side-channel habitat for
reconnection

Channel substrate

Complements other
structures

Flexible implementation




Chapter 4 - MIMICKING & PROMOTING WOOD ACCUMULATION &
BEAVER DAM ACTIVITY WITH POST-ASSISTED LOG STRUCTURES &
BEAVER DAM ANALOGUES
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Scott M. Shahverdian, Joseph M. Wheaton, Stephen N. Bennett, Nicolaas Bouwes, Reid Camp, Christopher E. Jordan,
Elijah Portugal, and Nicholas Weber

In: J.M. Wheaton, S.N. Bennett, N. Bouwes, J.D. Maestas and S.M. Shahverdian
(Editors), Low-Tech Process-Based Restoration of Riverscapes: Design Manual. Utah
State University Restoration Consortium, LL.ogan, Utah.



Effectiveness Monitoring

BDAs are an exciting and intuitive tool, but how well do they work?

& Before-After Control-Impact design (BACI)

& Evaluate parameters that inform effects of BDAs
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Shahverdian et al. 2019
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Conclusions

% Data presented in ASRP
highlights the potential

benefit of BDAs as a
restoration technique

& Spatial data 1s used as a
screening tool coupled
with field assessments to
1dentify stream reaches
for restoration

& Project Effectiveness
monitoring will inform
adaptative management

and implementation of
ASRP




Questions?

PROFILE VIEW

Build an overflow mattress of branches
laid parallel to flow direction and woven
into weave above. The mattress acts to
dissipate flow energy of flows spilling

Floodplain or Terrace Start by building a complete postless BDA
over top of dam

(see postless recipe)

Design Crest Elevation

New Pond
— BDA height

If high-flow stream power is a concern, optionally, add untreated wooden
posts opportunistically to reinforce BDA. Drive posts through entire
structure & ideally 1/4 to 1/3 the length of finish posts into underlying bed.

Shahverdian et al. 2019

https://geodataservices.wdfw.wa.gov/hp/chehalis-
beaver-dam-analog/

* Reed.Ojala-Barbour@diw.wa.gov
o Jamie(@wildfishconservancy.org
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