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Wetland-Stream Restoration

1. Background and project development
2. Restoration implementation
3. Monitoring




Original channel evolution model
(Schumm et al. 1984)

Stage 1: Stable Stage 2: Incision
Main guidance for

stream restoration
designs and objectives

.Stage 3: Widening Stage 4. Deposition
and Stabilization

Schumm SA, Harvey MD, Watson CC.
1984. Incised Channels: Morphology,
Dynamics, and Control. Water

Resources Publications: Littleton, CO.

Modified figure: Yochum S. E. &
Reynolds L. V. 2020. Guidance for
Stream Restoration. Forest Service,
BLM




Example restoring to Stage 1.
Anderson Creek (restored 2003)




Researchers started challenging the
concept that single-thread, sinuous
(meandering) channels are the natural pre-
disturbance condition in depositional valleys



Updated stream evolution model
(Cluer and Thorne 2013)
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Updated stream evolution model
(Cluer and Thorne 2014)
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Applications 30:135-154
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Evaluated attributes of each stage
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Wasson Creek

Case Study




Reference wetland-stream complex
(stage zero)




Where is Wasson Creek?

Indigenous Language Map of Oregon




Wasson Creek Watershed

Legend
Wasson Pro}ectArea
Wasson Subbasin Streams
Remnant Logging Roads
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Planning

Management actions influenced by access and site conditions

Large Wood and planting (Zones 1,2, 3,4)

Beaver Dam Analogs (Zones 1-&3)

Nurse cribs for tidal
forest swamp (Zones 1)




Examples of data , e
Water quality and weather/precipitation
plathrmS used In data available through the NERR

Centralized Data Management Office
planning

(CDMO)
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National i Reserve System, Centralized Data Management Office . @i
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The Beaver Restoration
Guidebook

Working with Beaver to Restore Streams, Wetlands, and Floodplains

Examples of
resources used
planning

5.

Photo credit: Worth A Dam Foundation (martinez!

Prepared by

US Fish and Wildlife Service Janine Castro

National Oceanic and Atmospheric Administration Michael Pollock and Chris Jordan
University of Saskatchewan Gregory Lewallen

US Forest Service Kent Woodruff

Funded by

: 10.1002/a 4016 ; ; .
North Pacific Landscape Conservation Cooperative

RESEARCH ARTICLE WILEY

Rediscovering, reevaluating, and restoring Entiatqua:
Identifying pre-Anthropocene valleys in North Cascadia, USA

Paul Powers! | Brian Staab? | Brian Cluer® | Colin Thorne*

Abstract

A maturing body of evidence suggests that anthropogenic impacts on river-wetland R . T'd I S s h U s P -fl N h i
corridors (RWCs) are greater and more widespread than previously recognized. eStorlng I a F wamps lnt e Loy acl lc ort WGSt'
Partly, this stems from the difficulty of differentiating between legacy anthropogenic

i . - .
7prr University of impacts and channel evolution resulting from natural disturbances. Here, we apply '“format'on for Restorat'on Practltlonars

m. Nottingham, UK the geomorphic grade line (GGL) relative elevation model (REM) method to reveal

pre-Anthropocene fluvial features for a 42-km reach of Entiatqua (English Fran Recht, Pacific States Marine Fisheries Commission
translation—the Entiat River) in the North Cascade Mountains, USA. We began by

long profiling the entire length of the river valley and defining distinct valley seg-

Laura S. Brophy, Estuary Technical Group, Institute for Applied Ecology

ments based on breaks in profile. Mext, we developed models of the valley profile for Joan Drinkwin, Natural Resources Consultants

each segment, known as GGLs, and used them to develop high-resolution REMs by
detrending | DAR deriver digital el cvation mardel: We then Lesd the GGIZRFM3 f May 2024

map relict fluvial features in the valley floor. Validating the GGL-REMs using surficial
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geologic maps, **Cdated soil profiles, and the identifiable remnants of historic dams



Target elevations based on geomorphic grade line
(GGL) relative elevation model (REM) using 1m
LiDAR elevation data
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Implementation

Grade to 1% and place large wood for process-
based restoration
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Implementation

Fish salvage relocated 9,897 fish and amphibians




Implementation

Beaver Dam Analogs to capture sediment and

reconnect floodplain




Implementation

L

Nurse cribs to re-establish tidal forested swamp




Implementation




Implementation

Planting to re-establish diverse native plant communities,

opportunities for co-stewardship and biocultural restoration




Let the processes take over...

BT
5 N




Effectiveness monitoring




4. Methods by ecological parameter .

ALOLL EIEVATION ... et ettt et et e s e e me e see et e ennees
o L] 4.02. Surface and groundwater Water IVE] ..o
IVI O n Ito rI n | a n o 4.03. Tidal channel, groundwater, and stream water quality.........oo e
o 4.04, Tidal channel and stream morphology ...
4.05. Stream flow rates
[ ] A.06. Habitat foatUres ..ot e e e et e
ava I I a b | e S O O n O n L T =Ty T T = = OSSO
4,07.1 - Subsurface tempPerature JOBEarS . o et e

4.07.2 - Surface temperature using thermal iImagery ...

4.08. Soil composition ...................
l l | l l 4.09. Soil accretion rates . e
4.10. Greenhouse Bas  MISSIONSE. ... et

4,11, Upland microclimiates e

° A1, BioChar eX e i B S e

R e S e rve W e b S I t e A 13, Emergent Ve et At On e
A3 L Field plots e

4,13.2 Aerial imageny with DAV S e

4.14. Woody vegetation success and development ...

Monitoring plan for the Wasson Creek Ridgetop-to-Estuary Watershed 4.14.1 Evaluation of riparian woody plantings (survivorship and growth) ...

Restoration project 4.14.2 Mapping of riparian species cover by UAV..........

4.14.3 Experimental elevation treatments for tidal swamp species establishment ..._................

Christopher Janousek’, Jenni Schmitt?, Alice Yeates?, Jennifer Kirkland?, Trevor Williams®, Shon
Schooler?, Adam Demarzo?, Ryan Scott?, Alicia R. Helms? . X

4 4,14.4 Upland forest vegetation and woody debris .o

1- Oregon State University, Corvallis, OR, USA.

2 - South Slough National Estuarine Research Reserve, Charleston, OR, USA. 4.15. Bird abundance and composition ...

4.15.1 Wetland and forest birds ...

™ Oregon State 4.15.2 Marbled murrelet.. ...
University

A LB, Beaver A vy e

28 April 2025 (Version 1) 4,17, Fish presence and aBUNGanCe ... o e a e e
L I T = U TSPSTSRSE
AT OO e
AAT.3 BMIECRON Lot

4,18, Stream macroinmverteDrates
4,18.1 Aguatic macreinvertebrate assemblages (richness and abundance)

4.18.2 Freshwater mussel 8s5eSSIMENT ... ... o e

4,19, Wildlife popUIatIonS . ..ottt e e e e e e e ne e e e e e e aeans
4.19.1 General wildlife Use ...
4.19.2 Black-tailed deer use and population ...

4.20. Mosquito abumdance .

4.21. Salamander abUndance




lable data

icly avai

Publ

A
1
mt
By
2
3

YR

A ~{




lots of data!
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Made available by funders

 NERRS Habitat Protection and Restoration; Bipartisan
Infrastructure Law (BIL) funding

* Coos Basin Coho Partnership; Focused Investment
Partnership (FIP) Funding

* Friends of South Slough; USFWS Coastal Program

* Coquille Tribe Community Fund



and the hard work of many
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