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EXECUTIVE SUMMARY

The Asotin Creek Intensively Monitored Watershed project (Asotin IMW) has been running since 2008
with the goal to test the effectiveness of low-tech process-based restoration structures at improving
riverscape health and summer steelhead productivity. The project is coordinated by the Snake River
Salmon Recovery Board and funded by the Pacific States Marine Fisheries Commission. This report
summarizes the proposed enhancement of wood densities in the Asotin Creek Intensively Monitored
Watershed project funded by RCO Grant 19-1499. We installed 654 post-assisted log structures between
2012-2016 and have seen some positive geomorphic and fish population responses. However, as part of
our adaptive management plan we wish to add more wood to structures that may have lost wood or
been washed downstream. We may also use other low-tech restoration approaches like harvesting trees
on site and add them to restoration areas or building beave dam analogs to force overbank flows during
low flow periods to enhance floodplain connection. Surveys in spring 2020 identified 156 sites that could
be enhanced with more wood — we likely do not have the budget to enhance all these sites, but we have
prioritized sites that are in and around our annual monitoring sites to enhance first. The report includes
maps of the enhancement sites and typical design drawings of PALS and BDAs.
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1 INTRODUCTION AND SETTING

1.1 Background

The Asotin Intensively Monitored Watershed (IMW) Project is a long-term experiment to test the
effectiveness of large wood additions at improving freshwater habitat and ultimately increasing
freshwater production of ESA listed steelhead (Bennett et al. 2016). The Asotin IMW is part of a group of
IMWs in the Pacific Northwest funded by federal and state agencies to provide critical information on
stream restoration effectiveness and how restoration actions can be improved to maximize benefits to
ESA listed salmon and steelhead. The Asotin IMW was initiated in 2008 in three tributaries of Asotin
Creek: Charley Creek, North Fork, and South Fork Asotin Creeks (Figure 1). Pre-restoration monitoring of
habitat and juvenile steelhead was conducted from 2008-2012 (Bennett and Bouwes 2009). From 2012-
2016 restoration treatments were implemented on 14 km of stream where 654 post-assisted log
structures (PALS) were installed in three different streams: Charley Creek (207 PALS), North Fork Asotin
Creek (135 PALS), and South Fork Asotin Creek (312 PALS; Wheaton et al. 2012 ; Figure 2). Project 19-
1499 seeks to add large woody debris, rebuild some PALS, and construct a small number of beaver dam
analogs (BDAs) in locations where some of the original PALS have lost some wood or have moved and
accumulated on other PALS or natural log jams.

WASHINGTON
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40 80 Miles
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Figure 1. Asotin Creek watershed and Intensively Monitored Watershed area: Charley Creek (green), North Fork
Asotin Creek (orange), and South Fork Asotin Creek (yellow). See Figure 2 for the experimental design
(treatment and control areas) and fish and habitat monitoring layout.
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1.2 Adaptive Management and Project Goals & Objectives

We developed the Asotin IMW using an adaptive management framework that explicitly called for the
addition of more LWD if structures lose wood, move, or are not producing the desired results (Bouwes
et al. 2016). Our annual surveys of PALS across the entire IMW study area suggest that more LWD will
help continue to improve habitat conditions, potentially increase the fish response, and may lead to
sustainable geomorphic processes and healthy riverscapes (Bennett et al. 2020). The goal of Project 19-
1499 is to improve geomorphic condition, function, and habitat quality for rearing and spawning
steelhead. Other species such as Chinook, bull trout and lamprey may benefit as well. The specific
objectives are to increase

e large wood density in treatment sections of the IMW by 2-3 times the density of control
reaches,

e occurrence of overbank flow by 25% across Asotin IMW project footprint by the year 2023 (i.e.,
increase the area of active floodplain),

e channel sinuosity by 0.1-0.3 (depending on the reach type) on average over the IMW project
treatment footprint to reduce water velocities and support sediment aggradation to provide
improved juvenile steelhead rearing habitat,

e total active channel length to valley length (measured as a ratio) across IMW project treatment
footprint by 0.3-0.5 by 2023 year, and

e reconnect 1-4 side channels across in each treatment area of the IMW project treatment
footprint by the year 2023.

Asotin Creek

(\-__/ Control Section ==

( ) Treatment Section
~— \
2016
[ | FishSite 7 e ‘
© CHaMP Site )
O

Rapid Site

Figure 2. Experimental design and sample sites for juvenile steelhead PIT tagging and habitat surveys for the
Asotin Creek IMW. Each study stream has three 4 km long sections. One section in each stream has been
restored using post-assisted log structures (shaded green): South Fork (2012), Charley Creek (2013), and North
Fork (2014). Additional section was restored in South Fork (lower section) in 2016 at part of the adaptive
management plan. All other sections not colored are controls. Fish sites and habitat survey sites are nested
within each section. CHaMP = Columbia Habitat Monitoring Protocol, Rapid = custom rapid habitat survey.
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2 EXISTING CONDITIONS

Implementation of the Asotin Creek Model Watershed Plan starting in 1995 improved conditions in the
uplands and led to extensive protection of much of the riparian areas in the watershed (ACCD 1995,
2004). The Model Watershed restoration actions lead to improved stream conditions by limiting
sediment inputs from upland farming and initiated recovery of riparian areas. However, by the time the
Asotin IMW was initiated in 2008 stream channels still lacked large woody debris, had low habitat
complexity, were dominated by planar habitat, and were disconnected from their floodplains (SRSRB
2011).

The study streams differ in size, valley conditions, gradient, and flow characteristics. Charley Creek is
steep and confined by numerous tributary fans and is dominated by spring flows and relatively stable
flows (Table 1). North Fork is less confined and has the most potential floodplain, highest spring and
base flows, and is dominated by snow-melt. South Fork tends to have large but unpredictable spring
flows and very low base flows. All three streams are in moderate geomorphic condition and are
dominated by planar habitat, low LWD and pool frequencies, single thread channels, and had limited
floodplain connection (Bennett et al. 2018). Since the implementation of PALS, habitat complexity has
increased and we have documented increases in LWD, bar, and pool frequencies in treatment compared
to control areas (Bennett et al. 2020). This has led to increases in fish abundance in treatment areas in
all three study streams ranging from 128-745 juvenile steelhead/km compared to control areas. There is
also evidence that self-sustaining geomorphic processes are being initiated by the PALS such as tree
recruitment, erosion, and deposition. However, the channels in each of the study streams are still
predominately single thread and there is limited overbank flow and floodplain connection. The addition
of more LWD to the treatment areas is expected to promote more overbank flow and floodplain
connection and potentially increase the positive fish responses already documented.

Table 1. Basic watershed characteristics for the three Asotin Creek IMW study creeks.

Average 2 Year
Basin annual return
area Bankfull  Gradient discharge interval*
Stream (km?)  width (m) (%) (cfs) (cfs)
Charley 58 4.8 3.0 9.5 292
North Fork 165 9.8 1.7 60.0 674
South Fork 104 6.3 2.6 11.5 448

* data from USGS Stream Stats

3 PRELIMINARY DESIGN ALTERNATIVES

We developed PALS specifically to test the low-tech process-based restoration approach within the
Asotin IMW as an alternative to traditional restoration actions (Wheaton et al. 2019). PALS are installed
by hand and all the wood is carried into the stream to limit the disturbance to recovering riparian
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habitat (Appendix A). We have not explored other engineering-based alternatives because the IMW is
designed to test low-tech process-based restoration approaches. However, we are proposing to use
other low-tech methods to increase wood densities in the treatment areas including adding wood to
existing PALS, rebuilding PALS that have moved, cutting subdominant trees on site and adding them to
the treatment areas, and building beaver dam analogs (BDAs).

4 PREFERRED ALTERNATIVES

We describe the preferred alternatives for increasing wood and dam frequencies here. See the Appendix
B for Design Drawings for more details on the preferred alternatives.

Adding wood to existing PALS: Some PALS are still present but have lost wood. This happens when
wood floats off the structure or when part of the structure is washed away (Figure 3). We will add LWD
to increase the size of the PALS, interlocking the wood into remaining posts or live trees. Wood will be
harvested from the USFS and transported to the treatment sites or collected on site when available.

= 3 “-’..'E;": < ol ¥ {‘,\ T TR S\ -

Figure 3. Example of a partly intact post-assistea /og structure that ¢
more large woody debris.

-

ould be enhanced with th addition of

Rebuilding PALS: Some PALS have completely moved leaving areas within the treatment where there is
limited wood. Where it is logistically feasible to move the hydraulic post-driver to these locations, we
will rebuild the PALS (Figure 4). Wood will be harvested from the USFS and transported to the treatment
sites.
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Cutting subdominant trees: The most efficient way to increase wood densities is to harvest wood on site
along the riparian area (Figure 5). We have permission from the WDFW manager and forestry to cut
subdominant conifers and alder in areas where the densities of trees are high. We have observed that
alder in particular are locking the stream in a single channel and harvesting some trees may help to
allow the stream to begin to meander and interact with the floodplain more frequently.

Figure 5. Example f a falling- alders along North Fork Asotin Creek to increase wood density.
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Beaver dam analogs: BDAs will be used in the two smaller study streams (Charley and South Fork) to
promote overbank flow during base flow conditions. PALS are increasing complexity within the existing
channel but do not force overbank flows at base flow (Figure 6). We wish to test if BDAs can help
reconnect the floodplain at low flows in combination with the existing PALS.

Figure 6. Example of treatment section along Charley Creek where beaver-dam analogs may be used to force
floodplain connection during low flows. Post-assisted log structures are increasing hydraulic and geomorphic
diversity in Charley Creek but have not forced floodplain connection.

5 DESIGN CONSIDERATIONS AND PRELIMINARY ANALYSES

The original post-assisted log structures were designed in four basic configurations: bank-attached, mid-
channel, channel spanning, and seeding. Each of these designs were developed to promote specific
hydraulic and geomorphic responses. We have observed these responses during our annual IMW
monitoring (Figure 7; Wheaton et al. 2012, Camp 2015, Wheaton et al. 2019, Bennett et al. 2020).
Therefore, we plan to generally add wood or rebuild structures to their original configuration although
we have noted larger responses from channel spanning structures and may alter some bank-attached or
mid-channel PALS to create channel spanning PALS. If adding wood, the wood will be placed to interlock
with remaining posts or live trees at the site to secure the wood. If cutting trees, the trees will also be
interlocked and where possible felled on existing structures to provide stability. We have noted from our
extensive surveys of PALS that the high density of PALS tends to trap mobile wood causing other PALS to
get large and, in some cases, create new log jams (Figure 8).
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Figure 7. Example of hydraulic and geomorphic diversity created by a channel spanning PALS on South Fork
Asotin Creek. A large dam pool was created upstream, a plunge pool and gravel bar formed downstream, and

overbank flow is being forced, connecting a portion of floodplain.
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Figure 8. Percent of structures by category describing their integrity based on 2019 survey. Larger refers to
structures that have increased 25% in volume due to wood accumulation and New refers to wood
accumulations that have developed since the original restoration treatment from IMW wood, natural
recruitment or both (Total number of wood accumulations now = 750 in 14 km treatment area).
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A spring flow in May 2020 of ~ 600 cfs was recorded in Asotin Creek just below the confluence of North
Fork and South Fork that likely washed some PALS downstream. A survey in June of 2020 was conducted
to determine potential locations for adding wood or rebuilding some PALS. We identified 156 PALS sites
and ranked the sites as high priority for wood enhancement/rebuilding if they were near our fish and
habitat sampling sites (Appendices D).

Table 2. Proposed number of structures that will be rebuilt or enhanced with the addition of more large woody
debris by stream. See Appendices for maps and data sheets for GPS locations and further descriptions of each
structure location.

Structure Type
Bank Bank

Enhancement Attached Attached  Channel Mid
Stream Priority Left Right Span Channel BDA Total
Charley High 2 2 - - 18 22

Moderate - - 1 - 6 7
North Fork High - - 6 11 - 17

Moderate - - - - - 0
South Fork High 4 11 5 1 29 50

Moderate 13 15 27 5 - 60
Total 19 28 39 17 53 156

6 PERMITTING AND STAKEHOLDER CONSULTATION

We have secured the required HPA to conduct this work (attached to PRISM), we have cultural surveys
completed on Charley and South Fork Creeks (attached to PRISM), and we are in the process of applying
for a final cultural consultation and USACE permit to build BDAs in the project area.

7 PRELIMINARY DESIGN DRAWINGS

See Figure 1 & 2 for project locations and experimental design for the Asotin Creek IMW. Figure 9 shows
the property boundaries of the IMW study area which is entirely owned by WDFW and USFS, the
monitoring sites for fish and habitat, locations of existing and intact PALS, and sites where we will
enhance structures. There is no infrastructure other than primitive roads, wood will be staged along the
stream and carried by hand to the enhancement locations, and the only fill that will be used is for BDA
construction and it will be sourced from the banks and bed upstream of the structures (~ 0.5
yd3/structure). See Appendices for structure design drawings.
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Charley Creek

Srre e L e

Monitoring site <>

Intact PALS ®

Enhancement Site €5
Roads —_—
WDFW property
USFS property [ |

Figure 9. Site plan for increasing wood density showing existing fish and habitat monitoring sites, intact PALS,
sites to enhance with additional wood, roads, and property boundaries.

8 CONSTRUCTION QUANTITIES AND PRELIMINARY CONSTRUCTION COST ESTIMATE

We identified 156 sites where enhancement could be implemented (Table 2, Figure 9, Appendix C). We
prioritized the sites based on their proximity to monitoring sites for fish and habitat. The budget for this
project is $32,500. We do not expect to be able to complete all the enhancement that was identified in
the design surveys because North Fork Asotin Creek. Requires a cultural assessment and likely survey
that could use up considerable budget (estimate $4,000-7,000). We estimate we can enhance 40-60
sites with the available funds.
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APPENDIX A. PH

Figure 10. Post-restoration conditions in South Fork Asotin Creek — channel spanning post-assisted log structure
forcing overbank flow (during receding high flow) and ponding water upstream of the structure.

‘ *-v i >-;'~‘7\> » B AR
Figure 11. Post -restoration conditions in Charley Creek — bank attached post-assisted log structure forcing flow
against river left bank, creating eddy pool downstream, and forcing overbank flow and forming upstream and

downstream bars on river right.
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11
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Figure 12. Post _restoration conditions in North Fork Asotin Creek — mid-channel post assisted log structure
splitting flow and creating downstream mid-channel bar.

L R > i
alog on South Fork Crooked River, Oregon forcing overbank flow during low flow.
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APPENDIX B. DRAWINGS OF TYPICAL STRUCTURE TYPES

| Beaver Dam Analog (BDA)

PROFILE VIEW

\ Floodplain or Terrace

e
Branches should be weaved tight with any
gaps filled with smaller branches, sediment,
vz Design Crest Elevation turf and other locally sourced organic matter. _\

fww)
G New Pond
% N
2 A
m

e NP e - @ .7 T

BDA height

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- V \j

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
over top of dam.

X-SECTION VIEW

. Post placed at roughly even
Floodplain—iovervals 18" to 30" apart Floodplain

0 T

Elevation
Design Crest Elevation
NOTE
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.

UtahState.
ussvoumu Seladnd NOT-TO-SCALE

Figure 14. Drawing sketches of typical Beaver Dam Analog (BDA) structures including a profile, cross-section,
and planform view.
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Bank Attached Post-assisted log structure (PALS) — for widening the channel

PROFILE VIEW

Drive posts in to bed angled inwards
to wedge wood pieces and prevent them

Start with key pieces oriented stream-wise )

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. \

W\ Use a mix of sizes of wood and tangle
\‘! together with branches.

X-SECTION VIEW Inaccessible floodplain, terrace,

Fan or other erodible surface

Floodplain Bankfull -\ LlA [ L
\ Elevation \ » o
\ulf ‘I« Wil \ Max anticipated shift is
Vel v one channel width

Bank to direct flow

o atiand erode laterally
|

Morl?ench
o A\‘M‘L‘”\L

Design Crest Elevation —— |

/

Drive posts at angles to wedge and pin woody TSI L ————— -

debris together. Attempt to drive at least 1/4 ¥ X 'V; AN
to 1/3 of finished length of post into bed. Coo L 80-95% of low-flow channel
Sctructu.rallyé- |E J ; width constricted, to create
onstricte a hydraulic constriction jet
Low-Flow Channel Width et outer b
Bankfull Channel Width

PLANFORM VIEW

See XS View Expected bank erosion

/_ into high, erodible surface
g I - N
~——

Inaccessible floodplain ,
terrace, fan or high surface

Layout key pieces with butt ends (or root-wads, if
present) upstream. Wedging some pieces perpendicular
to flow is fine.

@@ ,ﬁmmw NOT-TO-SCALE

RESTORATION CONSORTIUM

Figure 15. Typical drawing sketches of a bank-attached PALS intended to cause lateral channel migration
through deposition of material on point and diagonal bars and erosion of high bank features.
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Bank Attached Post-assisted log structure (PALS) — for widening scouring a pool

PROFILE VIEW

Start with key pieces oriented stream-wise
and face butt end or root wad upstream to
maximize width that will create divergent
flow paths around it.

Bankfull

Floodplain Elevation

Drive posts at angles to wedge and pin woody
debris together. Attempt to drive at least 1/4
to-1/3 of finished length of post into bed.

Structurally-
Constricted

Low-Flow Width
Bankfull Channel Width

Drive posts in to bed angled inwards
to wedge wood pieces and prevent them
from rafting up and floating away in
high flows.

Use a mix of sizes of wood and tangle
together with branches.

Resistant bank material (e.g.
boulders, roots, bedrock)

—— 80-95% of low-flow channel
width constricted, to create
a hydraulic constriction jet
aimed at a resistant bank.

PLANFORM VIEW

See XS View

Floodplain or Terrace

.

NOT-TO-SCALE

niversity

©@® A

Figure 16. Typical drawings of a mid-channel PALS designed to induce channel complexity, encourage mid-

80 to 95% of bankfull flow
width constricted by structure

N~_
b e ) \ Channel
\N Structure built off of bank

channel deposition, and encourage channel avulsion.
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Mid-channel Post-assisted log structure (PALS) — for splitting flow

PROFILE VIEW

Drive posts in to bed angled inwards

Start with key pieces oriented stream-wise . 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.

Use a mix of sizes of wood and tangle

! \
/] \
/4 4 \Q A V \\\‘! together with branches.

X-SECTION VIEW

Design height for mid-channel structures
relative to high-flow stage is less important as
flow is diverted both sides around it. Structure

can protrude above typical high flow stages.
P ypieatig ! / Bankfull
)

Elevation

Floodplain

’6 ’/ST’ \
(@ T
N 27, AN

FSEA LIy

Drive posts at angles to wedge and pin woody
debris together. Attempt to drive at least 1/4
to 1/3 of finished length of post into bed.

PLANFORM VIEW

See XS View

Take advantage of branches on key pieces to position
Floodplain or Terrace posts as pins to temporarily anchor and wedge
structure in place

) N \ . Channel

~ » Position structure in mid-channel
- atriffle crest or in middle of
_plane-bed glides or runs.

Layout key pieces with butt ends (or root-wads, if
present) upstream. Wedging some pieces perpendicular
to flow is fine.
OO A,
RESTORATION CONSORTIUM NOT-TO-SCALE

Figure 17. Typical drawings of a mid-channel PALS designed to split flow, increase channel complexity,
encourage mid-channel deposition, and encourage overbank flow.
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Channel Spanning Post-assisted log structure (PALS) — for widening scouring a pool

PROFILE VIEW

Drive posts in to bed angled inwards

to wedge wood pieces and prevent them
from rafting up and floating away in
high flows.

Start with key pieces oriented stream-wise
and face butt end or root wad upstream to
maximize width that will create divergent

flow paths around it.

Use a mix of sizes of wood and tangle
\l! together with branches.

X-SECTION VIEW
Design height for channel-spanning structures
is important. Ifitis intended Structure
can protrude above typical high flow stages.

~ Bankfull
)~ b _ ' Elevation )
g oY/, Iy v Floodplain

Drive posts at angles to wedge and pin woody
debris together. Attempt to drive at least 1/4
to 1/3 of finished length of post into bed.

PLANFORM VIEW

Take advantage of branches on key pieces to position
posts as pins to temporarily anchor and wedge
structure in place

See XS View

Floodplain or Terrace

Layout key pieces with butt ends (or root-wads, if
present) upstream. Wedging some pieces perpendicular
to flow is fine.

ﬁm UtshState
@@ Tniversity NOT-TO-SCALE

RESTORATION CONSORTIUM

Figure 18. Typical drawings of a channel spanning PALS designed to trap sediment, increase channel
complexity, force overbank flow, plunge pools, and induce avulsions.
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APPENDIX D. DESIGN SUMMARY FOR EACH SITE DESCRIBING WHAT STRUCTURE TO

BUILD, WHAT TYPE AND HOW MUCH WOOD TO ADD, AND OTHER DESIGN
PARTICULARS.
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