Beavers and Watershed Health

e Brief agenda of discussion
o Beaver in the Black Hills
o Beaver restoration as a tool in managing stream and watershed health
o Beaver Dam Analogs (BDA) and Post Assisted Log Structures (PALS)

Why talk about beaver in the Black Hills?

- beaver dams can increase surface and subsurface water storage,

- modify water budgets and allow site specific flood attenuation,

- alter low flow hydrology, delay sediment transport, and increase habitat complexity and biodiversity on
reach scales

The influence of beavers on stream systems is fundamentally distinct from what occurs in their
absence. Current stream management and restoration efforts will benefit from incorporating
beaver due to the enhancement they provide to holistic ecosystem services.

A stream comes back to life
Across the U.S. West, scientists and land managers are
using beaver dam analogs (BDAs) to heal damaged streams,
re-establish beaver populations. and aid wildlife. In some
cases, researchers have seen positive changes in just 1 to 3 years.

Restored stream

Incised stream

Adding dams

Beaver trapping and overgrazing
have caused countless creeks to cut
deep trenches and water tables

to drop, drying floodplains. Installing
BDAs can help. .

Widening the trench

BDAs divert flows, causing streams
to cut into banks, widening the
incised channel, and creating a
supply of sediment that helps raise
the stream bed.
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Beavers return

As BDAs trap sediment, the stream
bed rebuilds and forces water

onto the floodplain. recharging
groundwater. Slower flows allow
beavers to recolonize.

A complex haven
Re-established beavers raise
water tables, irrigate new stands
of willow and alder, and create a
maze of pools and side channels
for fish and wildlife.



Structurally Forced Resilience to Fire?

Riparian areas burnt to-ground
across entire valley bottom in T
most the watershed

EXCEPT, where beaver dam complexes kept the
valley bottoms wet, the riparian areas did not burn!
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Black H|IIs Hlstorlc Beaver Capacity
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Historic Dam Building Capacity
Density (dams per distance)
— None: 0 dams

Rare: 0 - 2 dams/mi

Occasional: 2 - 8 dams/mi

Frequent: 8 - 24 dams/mi N
Pervasive: 24 - 64 dams/mi A
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Black Hills Beaver Management and Restoration Potential
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Restoration or Conservation Opportunities

Easiest - Low-Hanging Fruit
Other
Straight Forward - Quick Return

Strategic - Long-Term Investment
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RIVERSCAPES PRINCIPLES
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RESTORATION PRICIPLES
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Uplands
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“low-tech” Restoration Structures

PALS (Post Assisted Log Structures) — Creating physical complexity and diversity
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“low-tech” Restoration Structures
PROFILE VIEW

Drive posts in to bed angled inwards
Start with key pieces oriented stream-wise y to wedge wood pieces and prevent them
and face butt end or root wad upstream to \ from rafting up and floating away in
maximize width that will create divergent high flows.
flow paths around it.

: l/ W\ Use a mix of sizes of wood and tangle
v 4 \ V \d together with branches.

X-SECTION VIEW

Inaccessible floodplain, terrace,
Fan or other eradible surface

) Max anticipated shift is
"K_ one channel width

Bank to direct flow

4+~ atand erode laterally
]

Floodplain Bankfull ‘\" 34
\ Elevation a

Drive posts at angles to wedge and pin woody

debris together. Attempt to drive at least 1/4 vy b1 R
to 1/3 of finished length of post into bed. N 80-85% of low-flow channel
%" ”Ciufat"g width constricted, to create
ansHicie b a hydraulic constriction jet
Low-Flow Channel Width aimed-at oliter bank
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Bankfull Channel Width
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PLANFORM VIEW

Expected bank erosion
0 high, erodible surface

0 wads, if
. Wedging some pieces perpendicular
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“low-tech” Restoration Structures
BDA (Beaver Dam Analog) — Slowing and storing water, supporting floodplain connection,

support beaver recolonization
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Posts extended on to
[ floodplain as suggestion

Post-line wicker weave &
' beaver dam analogue *©




“low-tech” Restoration Structures

Above Ground Post Beight (AGPH)




“low-tech” Restoration Structures
PROFILE VIEW

Floodplain or Terrace
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Branches should be weaved tight with any
gaps filled with smaller branches, sediment,
Design Crest Elevation turf and other locally sourced organic matter.
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Backfill upstream side of dam with bed sediment and/
or turf sourced from area inundated by new pond to
help plug excessive through-flow and create wider base-

Build an overflow mattress of branches
Y . laid parallel to flow direction and woven

into weave above. The mattress acts to
dissipate flow energy of flows spilling
over top of dam.

X-SECTION VIEW

Post placed at roughly even
intervals 18" to 30" apart ‘
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Design Crest Elevation

Crest elevation for secondary
BDAs is below floodplain
height; and for primary BDAs
is just above floodplain height
and extends onto floodplain.

Drive untreated wooden
fence posts or arborist stakes
into bed (ideally atleast1/4 —
to 1/3 of finish post length is
driven into bed)

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

PLANFORM VIEW

See XS View

Lay branches in overflow mattress

Floodplain or Terrace parallel to flow paths.

Alternate wicker weave of branches
like a basket around opposite sides
of each subsequent post in row.
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