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Overview

m Sponsors:
m PG&E

m Northern California Water
Association

m Friends of Butte Creek

m California Conservation
Corps

The year's Symposium will highlight regional
status reports on Spring-run Chinook
populations, instream flow studies and fish
passage assessments, water conservation and
transactions, and how to translate research and
genetics into implementation and recovery
actions.

Field tours will include visits to the legendary
spawning grounds in Upper Butte Creek and
PG&E’s hydroelectric retrofit projects; salmon
and steelhead fish passage in Lower, Deer, Mill
and Antelope Creek that have been prioritized
for instream flow enhancement and fish passage
projects; a Clear Creek Spring Chinook
Restoration tour; and a tour of Lower Butte Creek
Water Diversions.




Presentations

Translating Research & Studies Into Implementation and Recovery Actions
(Slide 4) Active Management: The Missing Link for Recovery of Central Valley Spring
Chinook

Brad Cavallo, President, Senior Scientist, Cramer Fish Sciences

(Slide 25) "A Call For Action” — Implementing Restoration Projects for Spring Run Chinook
in the Klamath River Basin
David J. Bandrowski, Yurok Tribe

(Slide 66) Restoration in the Sacramento Valley—Tipping the Scale toward Recovery
Eric M. Ginney, Environmental Science Associates



BRAD CAVALLO AND STEVEN ZEUG



Eight populations at low risk of
extinction distributed throughout
the Central Valley

* (1) Northwestern

* (2) Basalt and Porous Lava

* (4) Northern Sierra

* (2) Southern Sierra



Populations We Have (or Expect to Have)
* (1) Northwestern
» Clear Creek
* (2) Basalt and Porous Lava
> Battle Creek
* (4) Northern Sierra
» Deer, Mill and Butte Creeks
* (2) Southern Sierra
« San Joaquin River



Minimally, what additional populations will we
need?

1 in Basalt and Porous Lava

 1in Northern Sierra

* 1 in Southern Sierra

What tribs to focus on and how should we get
there?






Two successful strategies are apparent:
1. Protect and improve passage, flows and habitats in spring Chinook
suitable tributaries






Two successful strategies are apparent:

1. Protect and improve passage, flows and habitats in spring Chinook
suitable tributaries

2. #1 plus manage to minimize fall Chinook introgression and hatchery
stray impacts generally
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Which tributaries remain where Strategy #1 (Protect and Improve) is
likely to produce a population with low extinction risk?
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Which tributaries remain which are amenable to Strategy #27?
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Stanislaus
River
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Clear Creek Battle Creek @ CNFH
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Its artificial (and therefore “icky”)
Harmful to fall Chinook

Not necessary if we release
hatchery Chinook in-river
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In-river releases still stray

On-site release
straying rates from
Vander Haegen
and Doty (1995)
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In-river releases still stray

Rivers with hatcheries on or adjacent to them will always
have large numbers of hatchery fish present, even if inter-
basin straying is drastically reduced by release strategies

Feather River, Yuba River, Sacramento River

Introgression with natural origin fall Chinook will still be a
problem without additional actions
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Integration with other recovery actions

Establish populations prior to dam passage (Upper Yuba
River Salmon Passage project).

Acquire tissue samples to monitor and inform recovery

Low cost and can be implemented quickly relative to
other actions (dam passage)
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How will we move forward?



A CALL FOR ACTION
IMPLEMENTING RESTORATION PROJECTS FOR SPRING RUN
CHINOOK IN THE KLAMATH RIVER BASIN

Spring-Run Chinook Symposium
July 26, 2016

David (DJ) Bandrowski P.E.

Yurok Tribe — Fisheries Division




DISCUSSION TOPICS — SOUTH FORK TRINITY

Setting The Stage — Historical Context and The Need for Restoration

Complex Logistics — What are the Constraints and Challenges

The Approach — Aggressive Techniques for In-River Restoration
Pencil to Paper — Planning, Analysis, and Design Phase
Learning by Doing — Physical and Biological Monitoring

Future Vision — Embracing Uncertainty and Moving Forward







S. FORK TRINITY RIVER - LONGEST FREE FLOWING RIVER IN CALIFORNIA







HISTORICAL CONTEXT - THE NEED FOR RESTORATION




HISTORICAL CONTEXT - THE NEED FOR RESTORATION

The highest peak flow was 95,400 cubic
feet per second (2,700 m3/s) on January
20 in the 1964 Flood




HISTORICAL CONTEXT - THE NEED FOR RESTORATION




HISTORICAL CONTEXT - THE NEED FOR RESTORATION
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HISTORICAL FLOWS ON THE SOUTH FORK




SOUTH FORK FLOWS — JANUARY 2016




SOUTH FORK FLOWS — JANUARY 2016




CLUES IN HISTORY — INFORMING US TODAY

WHAT PAST FLOODS, |::m:ut‘al-rr"s.'.‘_.’___."I
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The Great Flood of 1862 was the largest flood in the recorded history of Oregon,
Nevada, and California, occurring from December 1861 to January 1862. It was
preceded by weeks of continuous rains (or snows in the very high elevations) that
began in Oregon in November 1861 and continued into January 1862




ARKSTORM — ATMOSPHERIC RIVER 1000 STORM




COMPLEX LOGISTICS — WHAT ARE THE CONSTRAINTS AND CHALLENGES
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COMPLEX LOGISTICS — WHAT ARE THE CONSTRAINTS AND CHALLENGES




TRAIL AND ERROR — LEARNING BY DOING APPROACH

“If we worked on the assumption that what is accepted as true really is
true, then there would be little hope for advance” - Orville Wright

“Isn’t it astonishing that all these secrets have been preserved for so
many years just so we could discover them!” - Orville Wright

The Wright brothers, Orville (August 19, 1871 — January 30, 1948) and Wilbur (April 16, 1867 —
May 30, 1912), were two American brothers, inventors, and aviation pioneers who are
credited with inventing and building the world’s first successful airplane and making the first
controlled, powered and sustained heavier-than-air human flight, on December 17, 1903.




THE APPROACH - AGGRESSIVE TECHNIQUES FOR IN-RIVER RESTORATION

Tecta Creek — Tributary to the Klamath
Photos Courtesy of Rocco Fiori




THE APPROACH - AGGRESSIVE TECHNIQUES FOR IN-RIVER RESTORATION

Photos of Tucannon River, WA




THE APPROACH - AGGRESSIVE TECHNIQUES FOR IN-RIVER RESTORATION

Photos of The Klamath -Hunter Cr.
And Trinity River




THE APPROACH - AGGRESSIVE TECHNIQUES FOR IN-RIVER RESTORATION

Photos of The Elwha River —
Post Dam Removal 2015




THE APPROACH - AGGRESSIVE TECHNIQUES FOR IN-RIVER RESTORATION

Photos of Courtesy of Brian Bair, LLC
Near Welches OR (Sandy River, and
Tributary to the Sandy)




NATIONAL LARGE WOOD MANUAL — DESIGN GUIDANCE

Chapter 1. Large Wood Introduction

Chapter 2. Large Wood and the Fluvial
Ecosystem Restoration Process

Chapter 3. Ecological and Biological
Considerations

Chapter 4. Geomorphology and Hydrology
Considerations

Chapter 5. Watershed-Scale and Long-Term
Considerations

Chapter 6. Engineering Considerations
Chapter 7. Risk Considerations

Chapter 8. Regulatory Compliance, Public
Involvement, and Implementation

Chapter 9. Assessing Ecological Performance

Chapter 10. Large Wood Bibliography




PENCIL TO PAPER — PLANNING, ANALYSIS, AND DESIGN PHASE

separation envelope

bow
turbulent ( )
(pressure, W,
wake v

waves

B=Wy/W.

zone vortex street

- v 2] . .
re-attachment N, .




MODELING THE NATURAL ENVIRONMENT -
REPLICATION PROTOTYPING AND REVERSE ENGINEERING COMPLEX
GEOMETRIES TO HELP UNDERSTAND NATURAL SYSTEMS

COMPARING NUMERICAL MODELS TO
LABORATORY FLUME BASED
EVALUATION




DESIGNING/BUILDING — FASTER — CHEAPER — BETTER
THINKING OUTSIDE THE BOX

“Failure is simply the opportunity to begin again, this time more intelligently.”

“Obstacles are those frightful things you see when you take your eyes off your goal.” -
Henry Ford

Henry Ford (July 30, 1863 — April 7, 1947) was an American industrialist, the founder
of the Ford Motor Company, and the sponsor of the development of the assembly line
technique of mass production.




MODELING RIVERS USING STRUCTURE FOR MOTION (SFM)
JARVERNICK — GEOMORPHOLOGY 2014




PENCIL TO PAPER — PLANNING, ANALYSIS, AND DESIGN PHASE

1. Flight

a. Airplane = Cessna

b. Speed =92 MPH (80 Knots)

c.  Elevation = 2500 feet

d. Photos Interval = 1 second /175 feet along
flight path
75% Overlap
Total images = ~10,000 at Fine Resolution (15
MB)

Equipment:

2. Nikon D3200 24MP camera
a. Lens, 35mm G DX
b. Remote intervalometer, on/off control on the
go
Wifi connection for image review and refine
settings
7” tablet for image review and navigation
External power supply for camera (no image
limit)
f.  64GB memory card (capacity + 4000 images)
Settings:

1) Lenses:
a) 2 stops down from wide open (for maximum
sharpness at maximum light gathering)
i) f4forthe35mm G DX
b) No filters, no additional image distortion
2)  Shutter speed:
a) 1/1000 sec
b) ISO (sensitivity) set to automatic




PENCIL TO PAPER — PLANNING, ANALYSIS, AND DESIGN PHASE
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PENCIL TO PAPER — PLANNING, ANALYSIS, AND DESIGN PHASE




USING HISTORICAL AERIAL IMAGERY FOR GEOMORPHIC COMPARISON

RESTR!CTE‘
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HARNESSING SFM AND PHOTOGRAMMETRY TO MODEL THE PAST




COMPARING THE PAST AND PRESENT — EVOLUTION MODELING

1944
Orthophoto
Mosaic




PHYSICAL AND BIOLOGICAL MONITORING




Future Vision — Embracing Uncertainty and Moving Forward

Theodore Judah (March 4, 1826 — November 2, 1863) was an American railroad and civil
engineer who was a central figure in the original promotion, establishment, and design of the
first Transcontinental Railroad. He found investors for what became the Central Pacific Railroad

(CPRR). As chief engineer, he performed much of the land survey work to determine the best
route for the railroad over the Sierra Nevada mountains.




Future Vision — Embracing Uncertainty and Moving Forward




DJ Bandrowski P.E., Project Engineer

906-225-9137




Restoration in the Sacramento Valley—
Tipping the Scale Toward Recovery

Salmonid Restoration Federation
8t Annual Chinook Symposium
Chico, CA
July 26, 2016

Eric M. Ginney eginney@esassoc.com




levees and drainage starve salmon
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Case 1: Channel flow

Exposure to light in the water column is low

Phytoplankton densities (and those of higher trophic levels:
zooplankton, benthic invertebrates, macroinvertebrates) are low
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Case 2: Channel and side channel flow

More of the water column in the side channel is exposed to light

Velocities are lower in the side channel (higher friction, lower flows), so
residence times are higher

Temperatures increase more quickly in the side channel

Phytoplankton densities (and those of higher trophic levels) increase more
rapidly in the side channel
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Case 3: Shallow floodplain flow

Velocities are lower on the floodplain (more roughness, more wetted
edge), so residence times are higher

Exposure to light is high on the floodplain, due to shallow flows and the
opportunity for sediment to drop out at slower velocities

Temperature may increase more quickly on the floodplain

Phytoplankton densities (and those of higher trophic levels) increase more
rapidly on the floodplain
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Case 3: Shallow floodplain flow

(continued)

For cases 2 or 3, if prior flooding has occurred, residual
phytoplankton (and higher trophic levels) on the floodplain or in the
side channel will “prime” the productivity pump
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Case 4: Deep floodplain flow

Differences between the river and floodplain conditions decrease:
water column exposure to light, temperature, velocities and
phytoplankton densities (and those of higher trophic levels) on the
floodplain trend toward that of the river as flows deepen

Degree of difference between the river and floodplain conditions
will depend primarily on floodplain flow depth, residence time, and
amount of mixing.
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Case 5: Draining floodplain

Water is draining from the floodplain back to the channel,
concentrating phytoplankton (and higher trophic levels) on the
floodplain and sending an influx of food sources back into the river
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Sacramento Valley




Source: The Jepson Manual (1993)




Sutter Buttes
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Sacramento

Source: John Bidwell (1848)




Source: (National Elevation Dataset)




Location is 3.5 miles north of Knights Landing in an east — west alignment.

Source: California Commissioner of Public Works, 1895







Note preferential sediment deposition (higher
elevation) along rivers and sloughs

Sutter Buttes

Source: NED and Google Earth




Sutter Buttes

Source: NED and Google Earth
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Source: USGS (1907) Source: USGS (1911)

Sacramento










Notes: Acreages are for areas inundated for at least 14 days
during December-May with a recurrence interval of 3 years or
= O Of the active Tloodplaimateng-major river

eaches meets these criteria; as currently operated, much of the

utter Bypass also meets these criteria. The need is the sum of
the &xtsting area (shown in black) and the additional area+shown
by a dashed outline) needed o provide rearing habitat for the
AFRP goal to double salmonid populations. This amount is based
on floodplains providing rearing habitat of intermediate suitability
(17.5%). The error bar denotes the range from low to high
floodplain suitability as rearing habitat (10-25%). The range is
large because suitability can have a several-fold effect on the
number of fish supported per unit area. These data are results of
the analysis presented in Appendix H, and the model used to
generate these estimates is further described in USBR 2012. The
amount of habitat required to double salmonid populations is
more than twice existing habitat because existing populations are
supported by both natural production and fish hatcheries.







MNotes: Acreages are for areas inundated for at least 14 days
dunng December-May with a recurrence interval of 3 years or
less. Only a small portion of the active floodplain along major
nver reaches meets these cntena. The need is the sum of the
existing area (shown in black) and the additional area (shown by
a dashed outline) needed to provide rearing habitat for the
AFRF goal to double salmonid populations. This amount is

based on floodplains providing rearing habitat of intermediate
suitability (17.5%). The error bar denotes the range from low to
high floodplain sutability as reanng habitat (10-25%). The range
15 large because suitability can have a several-fold effect on the
number of fish supported per unit area. These data are results of
the analysis presented in Appendix H, and the model used to
generate these estimates is further described in USBR 2012

The amount of habitat required to double salmonid populations
Is more than twice existing habitat because existing populations
are supported by both natural production and fish hatcheries.













Many setback opportunities have been identified
We can do them when there is enough SS and flood risk is reduced
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STATE OF CALIFORNIA

Thé Resources Agency

I'The Reclamation Board

NELSON BEND
MODIFICATION PROJECT

FEATHER RIVER — SUTTER COUNTY

OPERATION & MAINTENANCE MANUAL

Prepared By

Department of Water Rescurces

Description of FroJfect:

I. The project improved and stabilized the west bank
overflew area and the channel of the Feather River. The
1mprovemen§3 provide protection agaiﬁst the formation of
Feather Hi?ér overflow channels into the Sutter Bypass and
to retard the deposition of sediments in the Sutter Bypass.
This vreduces the possibility of a main channel shift in

the Feather Rilver.

II. a. A 900-foot spur levee from the Feather River right

bank levee across Nelson 3lough to the roclk welr together

with a 300-foot training leves. Two LB-1nech pipaa pro=-

vide summer drainage for Nelson Slough.
‘b. A 2,200-foot long quarry rock weir.

e, A 300-foot training levee together with a 210-
foot tie-in levee at the south end of the weir.

d. Filling of channels and grading immediately up-

© stream and downstream from the welr.

e. Fllling a break in the right bank of the Feather

River at and downstream from Nelson Bend.
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Rice Fields




























SETTLEMENT AGREEMENT

FOR LICENSING OF THE OROVILLE FACILITIES
FERC Project No. 2100

Marek 2006
EXHIBITS AND APPENDICES
Appendix A - Protection, Mitigation, and Enhancement Measures Recommended
to be Included in New Project License
AppendixB - Measures Agreed 1o Among the Parties But Not to be Included in
New Project License
AppendixC - Ecological Committee
AppendixD - SWRCB Cecllaborative Process Participation Statement
State of California AppendixE - Forest Service Draft 4{e) Conditions
Resources Agency
Department of Water Resources Appendix F - Draft Agreement for Habitat Expansion

Appendix G - List of Authorized Representatives
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APPENDIX A
Protection, Mitigation, and Enhancement Measures Recommended
to be Included in New Project License
TAEBLE OF CONTENTS
Ariicle

ENVIRONMENTAL PROVISIONS

A100 Ecological Commities
A101 Lower Feather River Habitat Improvement Plan......
A102 Gravel Supplementation And Improvement Program
A103 Channel Improvement Program
A104 Structural Habitat Supplementation And Impmvmnant Prngrarn Plan

A105 Fish Weir Program ...
A106 Riparian And FJDodealn Impmvement Pragram

A107 Feather River Fish Hatchery Improvement Program ... e s
A108 Flow/Temperature To Support Anadromous Fish ..o o s
A109 Reservation Of Section 18 Authority ...
A110 Lake Oroville Warm Walter Fishery Habitat Improvement Program ... A-24
A111 Lake Oraville Cold Water Fishery Improvemeant Program .o e
A112 Comprehensive Water Quality Monitoring Program
A113 Monitoring of Bacteria Levels and Public EQUcation ... e
A114 Public Education Regarding Risks Of Fish Consumplion.....ce.
A115 Oroville Wildlife Area Management Plan
A116 Oroville Wildlife Area Access

A117 Protection Of Vernal Pools

A118 Minimization Of Disturbances To Nesting Bald EagIes ...
A119 Protection Of Giant Garter Snake... -

A120 Protection Of Valley Elderberry Lm'ng.hnm Beetle

A121 Protection Of Red-Legged Frog
A122 Construction And Recharge Of Brood Ponds
A123 Provision Of Upland Food For Nesting Waterfowl
A124 Provision Of Nest Cover For Upland Waterfowl .
A125 Installation Of Wildlife Nesting BOXES ... ssesesssressss s seressssssssssereess
A126 Invasive Plant Management

RECREATICN PROVISIONS

A12T Recreation Management Plan
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APPENDIX A

Protection, Mitigation, and Enhancement Measures Recommended
to be Included in New Project License

TABLE OF CONTENTS

Ariicle

ENVIRONMENTAL PROVISIONS

AT100 Ecological Commities
AT01 Lower Feather River Habitat Improvement Plan.................. T——
A102 Gravel Supplementation And Improvement Program
A103 Channel Improvement Program ... oo
A104 Structural Habitat Supplementation And Irnprmrarnant F'rugr:arn Plan

A105 Fish Weir Program ...
A106 Riparian And Flncrdplam Impmv&ment Fmgram

A107 Feather River Fish Hatchery Improvement F'rugram
A108 Flow/Temperature To Support Anadromous FISH e remeoeeeeoerese s seees e
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=== GC-0R Sewer Line
— Roads

State Highway
= |mterstate

e e ==

el ] ] 2,000










	Brad Cavallo

	DJ Bandrowski

	Eric Ginney




