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The Conservation Lecture Series is organized by CDFW's Habitat Conservation Planning Branch. The lecture series is
designed to deliver that most current scientific information about species that are of conservation concern. Videos and Past | ectures

Below is a list of lectures and speakers for the Conservation Lecture Series. Lectures are open to anyone who is interested in

participating. Participants may attend in-person or remotely via WebEx. Please be sure to register for each class. Lectures © Tricolored Blackbird (Dr. Meese)
are recorded and posted for those unable to attend the day of the event. Visit the archive page to see recordings of past i
lectures. © Bighorn Sheep (Dr. Villepique)

/ © Vegetation and Flora of a Biodiversity Hotspot
(Dr. Ayres)

Subscribe |to receive email updates and invitations to upcoming lectures.

© FoothillYellow-legged Frog (Dr. Kupferberg)

© Spartina and California Clapper Rails (Dr. Strong)

Upcoming Lectures

© Townsend's Big-eared Bat (Dr. Johnston)

© California Red-Legged Frog (Alvarez)

© Salmon in the Yolo Bypass (Jeffres)

Invasive Watersnakes — March 12, 2015, 1:00-3:00 pm. Presented by Dr. Brian
Todd

& White Abalone (Dr. Aquilino)

© Amargosa Vole (Dr. Foley)
Mon-native watersnakes are among the newest threats to California's native
freshwater biodiversity. Dr. Brian Todd, an Associate Professor at UC Davis, will
describe his work with these species over the past several years. Dr. Todd will
present an overview of the ecology and invasion history of watersnakes in California
and will describe the potential risk these non-native species pose to many of
California's amphibian and fish species of conservation concern. He will discuss his
ongoing research and efforts to facilitate management and eradication of these
non-native species.

© Desert Tortoise (Jones)

© Shasta Crayfish (Dr. Ellis)

© California Tiger Salamander (Dr. Searcy)

© Alameda Striped Racer (Dr. Swaim)

© Cactus Wren (Dr. Preston)




Lecture Schedule

Badgers in California
Dr. Jessie Quinn

August 6, 1:00-3:00, Sacramento

Metrics and Approaches for Quantifying

Ecosystem Impacts and Restoration Success
Dr. Zan Rubin

September 24, 1:00-3:00, Sacramento

San Joaquin Kit Fox
Dr. Brian Cypher

October 6, 1:00-3:00, Fresno

Process-based Stream Restoration to Help
Farmers and Fish: Why California Needs 10,000

More Dams
Dr. Michael Pollock

October 13, 1:00-3:00, Sacramento

Development of Multi-Threaded Wetland
Channels and the Implications for Salmonids
and Ecosystem Rehabilitation

Lauren Hammack

November 19, 1:00-3:00, Sacramento




Round-Table Discussion

* Today, 12:30
e 1700 9thStreet (corner of Q an 9th)

— Third floor conference room

e Call-in: 1-877-336-1831, Participant #940704



PROCESSED-BASED RESTORATION DESIGN AND
IMPLEMENTATION AT THE UPPER JUNCTION CITY CHANNEL
REHABILITATION SITE, TRINITY RIVER, CA -
EMBRACING UNCERTAINTY AND LEARNING FROM PROGRESS

California Department of Fish and Wildlife (DFW) —
Conservation Lecture Series — June 15t 2015

David (DJ) Bandrowski P.E. - Yurok Tribe



KLAMATH RIVER WATERSHED — NORTHERN CALIFORNIA
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CAN WE ACTUALLY UNDO THE EFFECTS OF WHAT WE HAVE PUT ON
OUR LANDSCAPE?... A CALL FOR RESTORATION
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PERSEVERANCE

THE COURAGE TO IGNORE THE OBVvIOous WIsDOM OF TURNING BAcK.




DISCUSSION TOPICS:

* OVERVIEW OF THE TRINITY

e DESIGN PROCESS

* |MPLEMENTATION SEQUENCE

e ASBUILT DATA COLLECTION

e DESIGN VALIDATION MONITORING



RECENT HISTORY - THE TRINITY RIVER DAM — COMPLETED IN 1964
PART OF THE CENTRAL VALLEY PROJECT (CVP)

.\‘. @_\* - ,
‘."t,?? =
,*:" %
g & W
~ ; Loy
.

J

R *

A :
a4

Post Dam Species
Population Declines

Chinook 67%
Coho 96%
Steelhead 53%




THE MINING AND GOLD LEGACY
HISTORICAL CONTEXT OF THE TRINITY
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Photos Courtesy of Trinity County
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42 MILE REACH-SCALE APPROACH - PROJECTS BEGIN IN 2005
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PRE AND POST CONSTRUCTION ( 2011 AND 2012 )

Low FLow (300 CFs)




UPPER JUNCTION CITY PROJECT — POST CONSTRUCTION (~4500CFS)
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Upper Junction City Rehabilitation Project
Prepared by: . A A
Federal Design Group: » /\
US Fish and Wildlife Service (USFWS)
US Forest Service (USFS)
Bureau of Reclamation (BOR)
Design Group Members: . B

Charlie Chamberlin, Fisheries Biologist (USFWS)
David Gaeuman, PhD, Geomrophologist (BOR)

David (DJ) Bandrowski, PE, Civil Engineer (BOR) )
Eric Wiseman, Fisheries Biologist (USFS)

Date of Report: June 2012 ~ : OLO




REFINED DESIGN PROCESS — EXAMPLE
GOALS/OBJECTIVES

No. Design Goal Design Objective Measurement (metric)
Increase frv and % change in habitat area-days. Each square
Y Increase area of shallow/slow meter of habitat gets credit for 1 habitat area-

1.  juvenile salmonid
rearing habitat

habitat with cover in project reach  day for each day from January 1 through April
30 (critical rearing period).

Increase adult , ) ) % change in transition riffles or thalweg
_ Increase available riffle spawning . :
3. salmonid L , crossovers (features where spawning typically
_ , habitat in project reach
spawning habitat occurs)

Promote development of diverse

riparian & upland communities; % change in riparian vegetation area (include
Reduce invasive plant species; areas planted and areas designed for natural
Preserve riparian corridor & large  recruitment).

trees where possible; etc.

Increase & enhance
riparian, wetland, &
enhance upland
habitats



Example Design Alternative Analysis - Stream Project
Multi-Criteria Decision Analysis (MCDA) - Design Guidance
Developed by Peter Wilcock and others

ICRRR O Me US Army Corps

Intermountain Center \ of Engineers®
for River Rehabilitation ' Engineer Research and
and Restoration - Y Development Center

Score performance of each alternative for all objecti
Set performance

Alt 1. Alt2. Alt 3. Existing Cond AEARMES range

Local Objective Metric for each objective () |[Mean| () () |[Mean| () (-) |Mean| () () |[Mean| (+*) Min | Max Opt

1 Fry rearing habitat | Change in habitat area-days (%) 12 61 12 | 20 | 101 | 20 3 15 3 0 0 0 0 121 | 121

2 | Adult holding habitat | Change in pool arca > 8ftdepth | 64 | 320 | 64 | 71 [ 353 | 71 | 72 | 361 | 72 | © 0 0 0 | 433 | 433
3 Spawning habitat Change in transition riffles (%) 3 16 3 5 23 5 1 5 1 0 0 0 0 28 28

4 Wildlife habitat ~ |Change in area turtle/frog habitat] 20 | 100 | 20 | 28 [ 139 28 | 14 | 68 [ 14 | 0 | © 0 o | 167 | 167
5 Riparian habitat Change in vegetation area (%) 2 10 2 3 17 3 1 1 1 0 0 0 0 20 20
6 | Channel complexity | Change inflow directions at 7 | 3B | 211 |6 | ] 17| 6| 12| © 0 0 0 84 | 84
7 Fluvial processes Change in channel stream power | 2 11 2 3 16 3 3 16 3 0 0 0 0 19 19
8 | Mitigate infrastructure Rank 1-5 [5 most benefit] 1 1 1 1 1 1 0 0 0 0 5 5
9 | Mitigate uncertainity Rank 1-5 [5 most benefit] 1 1 1 1 1 1 0 0 0 0 5 5
10 Public Benefit Rank 1-5 [5 most benefit] 1 1 1 1 1 0 0 0 0 4 4
11| Cost consideration Total implementation cost ] 0.45 | 1.8 [ 045]0.78 | 3.1 | 0.78] 0.17f 0.67] 0.17] 0 0 0 0 | 38| o




UPPER JUNCTION CITY PROJECT REACH

DIGITAL TERRAIN MODELING (DTM) — ALTERNATIVE ANALYSIS




REPEAT DIGITAL TERRAIN MODELS (DTM’s)
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2D HYDRAULIC MODELING — UJC MODEL FRAMEWORK
SRH-2D SOFTWARE — PREDICTIV DESIGN APPROACH
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2D HYDRAULIC MODELING — DESIGN CONDITIONS

FLowS =450, 2700, 7500 CcFs
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ECO-HYDRAULIC MODELING— JUVENILE REARING HABITAT

i v"’?‘Q‘.f.“‘gB %:

Criteria met for total area (ft2)
Depth, velocity, and cover = 16,785
Depth and velocity only = 43,146
Cover only = 12,900

Total = 72,831




DESIGNING OF OFF CHANNEL PONDS THROUGH

Vs &

o N




“INFILTRATION GALLERY” - HYPORHEIC INLET TO POND

REDUCES L0OSS OF CONVEYANCE AND RISK OF INLET FILLING
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GEOMORPHIC DESIGN MODELING — UNDERSTANDING THE PHYSICAL RESPONSE




RECLAMATION

Managing Water in the West

Technical Report No. SRH-2013-09

Coupled 2D Morpho-Dynamic and
Bank Erosion Modeling at the
Upper Junction City Channel
Rehabilitation Project Site, Trinity
River, CA

.S. Department of the Interior
ureau of Reclamation

March 2013

UPPER JUNCTION CITY
MORPHODYNAMIC
MODELING

SEDIMENT TRANSPORT AND
EROSION/DEPOSITION
EVOLUTION MODELING

DEVELOPED BY BUREAU OF
RECLAMATION — TECHNICAL
SERVICE CENTER (TSC)
YONG LAl




MORPHODYNAMIC MODELING - RESULTS

Bank Erosion
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LARGE WOOD DESIGN ELEMENTS — GEOMORPHIC AND HABITAT PURPOSES
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ALLUVIUM AROUND LOGS TO TOP OF LAYER.
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2D HYDRAULIC OUTPUT — 7500 CFS — VELOCITY VECTORS AT
LARGE WOOD JAM AND SHEER STRESS OUTPUT
BALANCING STREAM POWER — ABILITY TO DO GEOMORPHIC TO
DEVELOPING HABITAT THROUGH PROCESS
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LARGE WOOD IMPLEMENTATION SEQUENCE




LARGE WOOD NATIONAL MANUAL — COMING SOON...

PRt L,

SUZEN Large Wood - National Design Manual
% Guidelines For Planning, Design, Placement and Maintenance J54w.cos

T RS AN AN

of Large Wood In Rivers: Restoring Process And Function "= =~

ir!a“wxn m

UtahState

VErsity

INTERNATIONAL N X : ', - 2 : . i
. -éf’ E Uni

vim) Shirld< Frgfinedng

David (DJ) Bandrowski PE?, Bureau of Reclamation, Trinity River Restoration Program; Jock Conyngham?, US Arnmy Corp of Engineers, Engineer Research and Development Center
1. Civil Engineer, dhammm TRRP, 1300 Mam St., Wieavendlle, CA96093; 2. Research Ecologist, Jock M. Comvnahami@usgee aomymil, US ACE, 1600 North Awenue West, Suite 105, Missoula, MT 59801

Frimary Chapter Authors: Leo Lentsch (ICF), Tim Abbe (Natural Systems Design - NSD), Doug Shields (Shields Engineering), Todd Crowl (Utah State University),
Primary Contributing Authors: hMartin F ox (F ox Environmental), Chris Earle (ICF), David Hanson (ICF), Mike (R odoy) Hrachovec(NSD), Liz Strange (ICF), Willls (Chip) McConnaha (ICF), Greg Ellis (ICF),
Ann Choate (ICF), Leif Embertson (NSD), Martin Fisher (ICF), Rocen Fiori (Fiori GeoSciences), C arl Jensen (ICF), John Hecht (ICF), Peter Wilcodk (JHU), DJ Bandrowski(BOR), Jock Conyngham (USACE)

General purpose of Manual:

Amulti-agency; collaborative approach to train and educate restoration
practiioners onthe planning, design, placement and maintenance oflarge
wood in streames with an emphasis of restoring process and findion. As
such ,the proposed content includes the fllowing :

I. CHAPTER 1- INTRODUCTION
3. Need and Purpose of Guidelines
Manual

b. History of Lsing Wood or
restoration

c. Wby is Vibod Important: An
Overview

d. The roles ofusing wood in
restoration and river management

I.CHO,PTER 2 - APPLICATION OF
WOOD INTHE RESTORATION
PROCESS: AN OVERVIEW

a. Introduction: Restoration Process
Bements

b. Scaling the Process

¢. Restoration Project Team

IIl. CHAPTER 3 -
GEOMORPHOLOGIC AND
HYDROLOGIC CONSIDERATIONS
a. Introduction

b. Geomorphology and Geology

¢. Hydrology

V. CHLPTER 4- ECOLOGICAL
CONSIDERATIONS

a. Introduction

b. Food WiebiAquatic Ecology

¢. Ripanan Forest

d. Wood Recruitment and Loading
e Water Quality & Hyporheic Zone
f. Climate Change

V.CHAPTERS- RISK
CONSIDERATIONS
3. htroduction

b. Risk

¢. Climate Change and
hfrastructure

VI. CHAPTERE - REGULATORY
COMPLILNCE, TRADE OFFS,
AND UNCERTAINTY

3. htroduction

b. Structured Decision haking for
Rastoration

¢. Habitat Quality and Quantifeation |

d. Socioeconomics and Restoration
e. Regulatory Compliance

f. Restoration, Adaptiwe
hBnagement Process, and

VII. CHAPTER 7 - DESIGN & ND
ENGINEERING
CONSIDERATIONS

a. htroduction

b. Enginearing and Design

¢. Urban Streams: Special
Considerations

d. htegrating Landscape
Aechitecture

Vill. CHAPTER 8 - PROJECT
IMPLEMENTATION

3. ntroduction

b. Construction

¢. Maintenance

d. Adjustments based on
Monitoring and Adaptive
hnagement

~"‘-=—.¢ stream banks, the rate and magnitude to which channels

| Section 3-2 Geomorphology Content:

~ Awell-founded understanding ofthe physical and
A biological processes influencing landscape development

’i is criical to stream restoration and management.

E Geomorphalogyis the study ofthe earth's surface, the
processes that formed it, and how it will change in the

| future . Fluvial geomorphology focuses on streams and
rvers:the fow of water through a channel networlk, the
mowement of sadimeant and woody debris, the reasons
diferent channel forms development, the stability of

mowe , how large wood and lagjams infuence fow
" conditions to alter the channels and floodplains. The
! linkages between brests, hillsides, and foodplainsto

¢ function oflarge wood (LWincluding decompostion

and nutrient cycling that is essential for living

| organisms. Specific nutrients indude  carbon,
# nitrogen, potassium, and phosphorus. For example,
saprotrophic fungi and detritivores such as bacteria and
insects directly consume dead wood, releasing nutrients
by conwverting them into other forms o f organic matter
that maythen be consumed by other organismes. LY,
while itself not particularly rich in nitrogen, contributes
| nitrogen to the ecosystem by acting as a host for
nonsymbiotic free-living nitrogen-ixing bacteria.

Additionally, studies show that L' can be a significant
contributor to biolo gical carbon sequestration. Trees
store atmosphernic carbon in theirwood using
photosyathesis. Once the trees die, fungi and other
saprotrophs transfer some ofthat carbon from LWl into

ar

TR N
MnErn|

W

the soil. This 2 questration can continue in old-growth
forests for hundreds of years.

Chapter 6. Reguatory Compliance, Trade-Offs
and Uncertainty Consideratiors - Leo Lentsch

Section 6-3 Habitat Quality and Quartifcation - Chip

| McConnaha PhD

This saction will describe the concapt of habitat as a
spedes-fowsed wew ofthe environment and will

™ habitat pathways defined bythe species life-historyto

succeed species must hawe suitable habitat quantity

reflections of habitat charactenistics. Classic stock-
recruitment relationships provde a basis for species-
habitat quantiication. Envronmental charactenistics
can be related to species performance to denive

Chapter 7. Design and Engreernng Corsiderations

i Doug Shields PhD

Section 7-2 Key Design Conaderations Content:
Keyissues for design ofinstream and floodplain Ll

placements will be identified and addressed. Key

| phisical limitations on L use will be identified. The
| fact that small projects may call for very simple designs

while larger, more risk-prone projects mayrequire a
more quartiative, igorous approach will be
acknowledged. Assuming the key aspects of ste
selaction are covered underthe previous heading,
guidance will be provded for placement of LY within a
given reach, selecting the type of LUIf structure and
choosing its size and orientation. Aachoring
approaches will be descibed, and computations for
sizing/designing anchors or baliast will be presanted.
Guidance for computation s to check the design and
reducs uncertainty will be presznted, induding
assessing impacts on high fow conveyance and
sediment transport including scour.




L EARNING FROM PROGRESS THROUGH MONITORING AND EVALUATION

U.S.
FISH & WILDLIFE
SERVICE g /ls%\%%
o

> : U.S. FISH AND YUROK TRIBE
L e WILDLIFE SERVICE
TRIBE 2500 Hwy. 96
) 1655 Heindon Road .
P.O. Box 417 Weitchpec, CA, 95525
Arcata, CA 95521

Hoopa, CA 95546

PRIVATE PROPERTY
NO TRESPASSING
NO HUNTING
NO BIOLOGISTS OR
BIOLOGICAL INVESTIGATIONS
BY ANYONE.

WALT ANDERSON
BOX 297 - RED ROCK, NM - 88055
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LINKING THE DESIGN TO VALIDATION MONITORING

Design Performance Goals (from the Upper Junction City Design Report):

1. Double shoreline rearing habitat with cover through the length of the flow spilit.

2. Create 350m2 of new low velocity eddy habitat at 450 ft3/s.

3. Create 6000m? of new side-channel & connected pond rearing habitat at flows of
~2500 ft3/s.

3. Limit flow velocities at 7500 ft3/s to less than 1 ft/s over at least 4600 m2 of floodplain
4. Retain 95% of bankfull flow in mainstem through the upstream third of the site at 7500
ft3/s.

5. Limit conveyance of the R-5/R-6 side channel to 6% of the total flow at 7500 ft3/s.

6. Reduce floodplain conveyance adjacent to the R-4 flow split to near zero at 7500 ft3/s




POST CONSTRUCTION — ASBUILT CONDITION
4. 500 CFS




MODEL VALIDATION

PRE AND POST HABITAT MAPPING




POST CONSTRUCTION — REDD SURVEYS




TERRAIN MODEL DATA COLLECTION — BATHYMETRY AND LIDAR
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REPEAT PHYSICAL MONITORING — SIDE SCAN SONAR DATA
PRE AND POST CONSTRUCTION




POST CONSTRUCTION — 3D LASER SCANNING OF WOOD
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TRINITY RIVER RESTORATION PROGRAM - PARTNERSHIP

RESOURCES AGENCY

CALTFORNA

DEPARTMENT




Tcu me and ]’“ {:orgct. Show me,

and l may not remember. ]nvolvc
me, and ]’" understand.
- Native American Saging -

DJ Bandrowski P.E., Project Engineer

906-225-9137



mailto:djbandrowski@yuroktribe.nsn.us

Evaluating Restoration Effects on Juvenile Salmon
Habitat in a Large Regulated River System in
Northern California




Trinity River Restoration

 Restoration goals include

— Restore natural salmon production
* 64 km restoration reach
 Rearing habitat availability limiting factor

 Restoration strategy

— Process based restoration

 Restored streamflow — simulated spring snowmelt events
 Coarse sediment augmentation
« Channel rehabilitation (~47 sites)

— Project evolution
— Adaptive management
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Rearing Habitat Assessment Methods

* Develop habitat definitions
— HSC identified specific depths and velocities
* Habitat guilds
* Chinook and coho salmon
—Fry (<50 mm FL)
—Presmolt (50-100 mm FL)

* Map shallow/slow areas and cover
independently



Rearing Habitat
Assessment
Methods

Reporting Metrics:
* Optimal habitat
* Total habitat

Conducted validation
studies using snorkel
counts to prove
definitions




Habitat Mapping Example




Habitat density (m?/m)

25.0

20.0

15.0

10.0

5.0

0.0

Sven
Olbertson

Comparison of sites

Total habitat

Lewiston Hoadley Sawmill  Dark Gulch  Lowden Trinity  Lower Indian
Cableway Gulch Meadows House Cr

Bank rehabilitation site

Reading
Creek

Hocker Flat



Lowden Meadows




Evaluating fish response

* Can use the habitat maps/categories to help
develop a sampling strategy to look at fish use

 What design elements are most heavily
utilized by juvenile fish (i.e., LWD, ponds,
alcoves, flow)?

* Do juvenile salmonids use all identified rearing
habitat equally?



A Sample of Monitoring Effort

Sampling is distributed amongst categorical

habitat bins based on depth, velocity, and

cover (DVC) proportional to availability

A habitat unit or “Polygon” of like DVC is

identified, delineated, and physical

parameters are measured

* The polygon is revisited after a 24 hour
period to allow fish present to return to
normal behavior

*+ The polygon is surveyed for the presence of
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Fish use at 2 sites by feature type




Mean Chinook Fry Density (sq. m.)
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Channel Channel Area Channel Channel Channel Channel
1 2 1 2
Hoadly Lowden Meadows Lower Steiner Flat Upper Junction City
Side

i Rehabilitation Sites and Associated Off Channel Features

*Unpublished data



Bringing it back to design

Habitat mapping at rehab sites has been a key
element feeding design evolution since 2008.

Relatively quick assessment, accurate results,
able to cover a lot of ground

Important to track progress through time,
after site has had time to evolve

Consider including fish use as part of
evaluation
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Before Construction
2008

* Riparian encroachment

e Main channel disconnected
from floodplain

— Intermediate streamflows

e Lack of habitat complexity




Project Design

Project Goal- Increase salmonid
rearing habitat at all flows

Design Elements include:
e Berm Removal

* Floodplain lowering
e Side channel creation

e Addition of large wood and
riparian plantings

e 24,000 CY excavation




Habitat
Assessment

Conducted pre and
post-construction
mapping (2008 &
2009)

Mapped site at 5 flows
(300, 450, 700, 1200,
2000 cfs dam release)

Revisited site in 2013
after 2011 high flow
event

Report optimal and
total habitat
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What Happened?!?
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Riparian Development

{\v. ,A ;\:\L x‘!‘“ '!h6 G

A -“ --\I SRLR R )




Process!!




Acknowledgements

 Trinity Habitat Team

— Nicholas A. Som, Dan Menton, Matt Smith-Caggiano,
Mike Sundman, Nick Van Vleet & Arcata Fisheries Staff
(USFWS) .

~— Kyle Deluilio, Andreas Krause, I—Wm

YTFP p e a S e
A # At § K .
& - e Eand .
4 -~ -*:.' A -_ ‘1 :
.-‘ 1 L - v F
»

. ’. pt

.f“""

For more information see

Goodman DH, NA Som, J Alvarez and A Martin. 2015. A mapping
technique to evaluate age-0 salmon habitat response from restoration.
Restoration Ecology doi: 10.1111/rec.12148






Restoration of Complex Habitat Assemblies in
Sediment Rich Ecosystems: Examples from Lower
Klamath Tributaries

— - T — —
T e O
Ak 2 e
> ——_—Fn' -
- -
o > - -
e s
e e = =7 RN e >
= g = 1-", = — i |~
s e e s E —— e -
= G S e

Rocco Fiori (Fiori GeoSciences) &
Sarah Beesley (Yurok Tribal Fisheries Pro

ot ool il ol il ol o ol ol il il al l al al al
B B B B B B B B B Boe B Do Do B B B Bee Boe B B B Do

il ottt
B B B B B B B



Discussion Topics

Complementary wood loading & off-channel construction

techniques in 24 to 5t Order Streams
Bank Based Jams
Bar Apex Jams
Stumps
Off-Channel Features

Biologic Hot Spots

Tributary Confluences
Pre-existing Side Channels & Wetlands

Springs
Beaver Activity

Long Term Approach

Wood loading & augmentation applied until natural recruitment
supplies wood needed to restore geomorphic function and
self-maintaining habitat requirements



Guiding Concepts
Habitat Changes Related to Large Wood Loading

Benegar et al. (In Review) Evaluation of constructed wood jams in a forest, gravelbed stream.

Plan view
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Guiding Concepts
Habitat Changes Related to Large Wood Loading

Benegar et al. (In Review) Evaluation of constructed wood jams in a forest, gravelbed stream.
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Guiding Concepts
Habitat Changes Related to Large Wood Loading

Benegar et al. (In Review) Evaluation of constructed wood jams in a forest, gravelbed stream.
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Guiding Concepts
Wood Dynamics and Function

Key pieces (stable wood)
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Abbe and Montgomery (2003) Patterns and processes of wood debris
accumulation in the Queets River basin, Washington.

Wohl (2013) Floodplains and Wood.
Roni et al. (2015) Wood placement in river restoration: fact, fiction, and future direction.

USACE & BOR (2015) Large Wood National Manual.



Guiding Concepts

Hyporheic Exchange Mechanisms and Function

High K Structures Low K Structures
B

4l
496 498 500 502 504 506 508 496 498 500 502

Scale = 50 m % | > ' X (m) X (m)
L i

Redd Site Selection and
Spawning Habitat Used

by Chinook Salmon.

From: Geist & Dauble (1998).

Geomorphic Controls on Influence of Subsurface
Hyporheic Exchange. From: Structures on Hyporheic
Wondzell & Gooseff (Pre-Print). (szgflé;nge- From: Ward et al.
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Project Locations

Hunter Creek
DA = 61.6 km?2
(23.8 mi?)

Terwer Creek
DA = 80.2 km? (31 mi?)

Estuary “

\
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McGarvey Creek |
DA = 23.0 km? (8.9 m?) <
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Hunter Creek Watershed




Hunter Creek Watershed
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Hunter Creek Site 1




Hunter Creek Site 4
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Hunter Creek Site 7
BAJ 2, BBJs & Stumps
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Hunter Creek BAJ 3 - Chaos Jam

Pre-Project 2C




Hunter Creek BAJ 3 - Chaos Jam




Hunter Creek BAJ 3 - Chaos Jam
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Hunter Creek Site 7 Bank Based Jams

Bar
Roughness
Jam

Digger Log
& Stump — .
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Hunter Creek Site 7
BAJ 6

A [ 4

e e

IR ey




-BAJ 6

ite 7

Hunter Creek S

|
!

yr Rl Flood WY

15

Post 5-




@\
o
—
A
<
al
_

N
3
5
-
b
’
O
2
-
-
I

Pre- Constructiol




Hunter Creek Site 7—-PADR 1 & 2




Hunter Creek Site 7—-PADR 1 & 2
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Terwer Creek
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Terwer Creek




Terwer Creek
Integrated Use of ELJs, Alcoves & BioEngineering
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Terwer Creek
First Winter
Post-Project



Terwer Creek
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Juvenile Coho Use of Off-Channel Habitats

Preliminary Data
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Nickelson (2008) A Habitat-Based Assessment of Coho Salmon Production Potential and
Spawner Escapement Needs for Oregon Coastal Streams.



Cost Effectiveness

Off-Channel Habitat Restoration

Aver Aver
Wet'Fed erage erage Cost* Cost
. Habitat Juvenile Fish :
Location ) $/fish
Area Abundance Density ($/m?) (30 yrs)
(m?) (# of yrs) (#/m?) y
Terwer Alcove A 458 35 (3) 0.07 49 22
Terwer Alcove B 1330 66 (5) 0.05 141 95
McG Alcove 1 723 115 (4) 0.16 150 32
McG Alcove 2 300 139 (3) 0.46 220 16
McG Alcove 3 527 59 (2) 0.13 123 36
McG Alcove 4 600 162 (1) 0.27 125 16
Hnt Alcove 1 200 27 (4) 0.8 78 20

* Construction costs are based on the wetted habitat area created and are preliminary estimates that include wood
loading, monitoring and other project related costs.

Ogston et al. (2014) Watershed-scale effectiveness of floodplain habitat restoration for juvenile coho salmon in the
Chilliwack River, British Columbia.

Roni et al. 2010. Estimating changes in coho salmon and steelhead abundance from watershed restoration: how much
restoration is needed to measurably increase smolt production?



Wood Loading Costs
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Wood loading method

Carah et al. (2014) Low-Cost Restoration Techniques for Rapidly Increasing Wood Cover
in Coastal Coho Salmon Streams



Next Steps

VALLEY FLOOR MANAGED AS
TRANSPORTATION & FLOOD CORIDOR

ECO-HYDRAULIC FUNCTION DISRUPTED
BY FLOODPLAIN ROADS, LEVEES AND
OTHER LAND USES

VALLEY FLOOR MANAGED AS FLOODPLAIN
RELOCATE ROAD

DISEMCUMBER THE CHANNEL MIGRATION
ZONE

BEAVER AS LEAD-ENGINEER



Salmon Need Habitat — We Need Salmon
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Off Road Vehicle Impacts
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Round-Table Discussion

* Today, 12:30
e 1700 9thStreet (corner of Q an 9th)

— Third floor conference room

e Call-in: 1-877-336-1831, Participant #940704



