Swirling in Sediment and Slowing Fisheries Recovery

A Concurrent Session at the 351" Annual Salmonid Restoration Conference held
In Davis, CA from March 29 - April 1, 2017.
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o Sediment is considered by fisheries resource
agencies as harmful to spawning beds and
filling over-summering pools. Water quality
jurisdictions regulate sediment as a pollutant,
and yet there is no salmonid habitat that is
not created by sediment.



 the processes governing the mode of
sediment transport (bedload, suspended load,
and wash load) are significantly different for
different grain sizes, although sediment
typically is managed as a whole.



* For example, two common sediment condition
evaluation methods are V* and embeddedness,
where V* Is a measure of fines in pools and
embeddedness is a ratio of fine vs coarse on the
stream bed. Typically, neither measure is applied
In context to watershed sediment delivery timing
with respect to measurement, sediment
transport modes and grain sizes, seasonal cycles
of sediment transport, or linked to the physical
processes that are reflected in the evaluations
that are only a snapshot in time.



* There are language barriers between
disciplines; at the particle scale, fisheries
managers consider small gravel and sand to be
fines, while engineers and geologists classify
fine particles as silt and clay. The fines that
fisheries managers refer to are actually the
coarsest sand or finest gravel by size class.



o Geomorphic process domains and channel
evolution are important but underutilized
concepts in stream management and
restoration. Sediment source areas are
distinct from sorting and transfer areas, which
are distinct from deposition zones; these
process domains are directly related to the
guantity and quality of habitat in any given
watershed location.



* However, sediment continuity is commonly
applied in management and restoration
regardless of geomorphic context or geologic
history, making every site a transfer zone and
clearly undervaluing deposition zones in
management and restoration. Land
development in general created transport
zones out of former deposition zones, losing
the significant ecosystem richness that
deposition zones support.



« Natural channel design approaches assume
sediment continuity Is a goal, and sometimes
continuity Is a regulatory or grant
requirement. But sediment continuity and

pank stabilization projects in deposition zones

noth retard restoration and species recovery
0y keeping ecosystem benefits depressed.




o Sediment TMDL's for fines are considered
Inconsistent with beach replenishment and
coastal sand management.



 This session will explore some of the common
misunderstandings of sediment, modes of
sediment transport, seasonal and decadal
cycles, how sediment and habitat interact, and
how standard practices are in many cases at
odds with science.

* Most importantly, sediment as a resource will
be presented.



Engineering Is The Easy Part...
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Beyond Engineering

Landowner needs and concerns
Regulatory complexity
Social/ political context

Funding
— Funding the true cost of restoration work

— Timing of funding availability with on the ground
realities



Landowner Concerns


Presenter
Presentation Notes
Restoration projects that go across multiple properties. Time and effort to get landowner consensus on design and approach, let alone extensive coordination for implementation.  FRGP now requiring that we get all landowners to agree to Maintenance Agreement beforehand.  Takes a lot of effort and is costly. Not always funded.


Landowner Concerns


Presenter
Presentation Notes
LWD project.  Conservation landowner. After designs were completed with their input, after FRGP funding secured based on those designs, after permits secured, construction already begun, their attorneys got involved and determined this to be development because the wood was anchored.  Their interpretation was that any wood crossing the center of the creek constituted development on the neighbor’s land and they would require a written letter from the neighbor allowing the project landowner to permanently develop on their property.  The neighbor had already seen the plans and expressed no reservation for the project but there is no way they would have issued this letter.  Extensive negotiations, concerns about funding, permits, etcetera. Result: wood does not cross center of creek.


Regulatory Complexity

REGULATION

Clean Water Act Section 404 |

Clean Water Act Section 401

Endangered Species Act
Section 7 or Section 10

National Historic

AGENCY

us. Army Corps of Engineers

Water Quality Control Board

U.S. Fish and Wildlife
Service/National Marine
Fisheries Service

State Historic Preservation

Preservation Act Section 106 Office

National Environmental
Policy Act

California Fish and Game
Code Section 1602
California Water Code

Coastal Development Permit

California Environmental
Quality Act

California Endangered
Species Act
Right of Entry Permits

Non-Discretionary Permits

U.S. Army Corps of Engineers
(probably)

California Department of Fish
and Wildlife

Water Quality Control Board

San Mateo County

California Department of Fish
and Wildlife or San Mateo
County

California Department of Fish
and Wildlife

San Mateo County, State Parks,

private landowners
San Mateo County

REQUIRED DOCUMENTS

‘Nationwide Permit or Individual Permit

401 Certification

Biological Assessment/Biological Opinion
or Habitat Conservation Plan

Cultural resources report

None or Environmental Assessment or
Environmental Impact Statement
Streambed Alteration Agreement

Waste Discharge Requirements
Coastal Development Permit application

Initial Study/Negative Declaration or Initial
Study/Mitigated Negative Declaration or
Environmental Impact Report

Streambed Alteration Agreement, CEQA
Document, perhaps Incidental Take Permit
Permit applications

Permit applications




Regulatory Complexity


Presenter
Presentation Notes
Localities don’t know how to permit restoration projects.  This project touched City of Half Moon Bay and County jurisdications.  Two Coastal Development Permits, two building permits (different inspectors inspecting different sides of the bridge). And conflicting regulatory requirements: CDFG required hand removal of all vegetation to investigate burrows for fully protected San Francisco garter snake at the same time that the Coastal Commission would not allow us to remove any vegetation because of dusky footed woodrat nests in the vicinity. But my favorite: This was an FRGP funded project so CDFG had done CEQA  but CDFG was not on the City’s approved list of biologists so we had to re-do all of the biological reports and monitoring, even though we were assuming presence of all protected species. 


Butano Floodplain Restoration Project

“2 yvear” evenl
simulation

- Lower the floodplain

- Raise the channel 1o reconnect
o historic floodplain

Raising the channel allowed
reconnection to 100 acre historic ey
floodplain with minimal excavation 227" %

Project Benefits:

s More frequent floodplaininundation
» Provide sediment storoge capacity
s Floodplainfwetland/off-channel habitat restoration

s Some downstream flood attenuvation

SALMOMNID REESTORATICMN FEDERATICON COMNFEEREMCE 2017
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Presentation Notes
The good news: everyone feels invested, everyone feels it is their project.  The bad news: everyone feels invested, everyone feels it is their project.  Landowner, each funder, technical advisors, neighbors, entities who wrote letters of support, people in town, RCD staff, RCD directors.

Iterative design and review process, Site visits during construction, access after construction, monitoring reports, etc.


“Come discuss your experiences in the past two floods
and heavy rains. Property damage, inconveniences,
misery and hopes. This is for residents and victims. No
government officials or outsiders. Drive, walk, swim or
boat to the hall.”



Presenter
Presentation Notes
Resolving all of these challenges and integrating/ coordinating across them is the work that is the most difficult to fund and the most time consuming and the most critical in whether or not a project moves forward.  We have successfully completed all of these projects.  They are not insurmountable.  They are just not well understood and not well funded.


U. S. Fish and Wildlife
Service

U. S. Army Corps of
Engineers

California Coastal
Commission

CA
Department of
Fish and
Wildlife

Santa Cruz
County

National Marine
Fisheries Service

Regional
Water Quality
Control Board
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Permit the program not the project
Development funded by Coastal Conservancy
Timeline: 2002-2005; Renewed in 2010 

Agencies Consulted and Permits Obtained
USFWS: Section 7 Biological Opinion
NMFS: Section 7 Biological Opinion
Army Corp of Engineers: Regional General Permit
RWQCB: 401 Certification
CDFG: Template 1602 Streambed Alteration Agreement and MOA
County of Santa Cruz: Master Permit and CEQA
California Coastal Commission: Coastal Development Permit

-15 Practices
-Countywide
-16 special status “animal” species
-30 special status “plant” species



Cost to Develop, ~$125,000
Cost to Renew, ~$65,000
Cost per Staff (training), ~$4,000
Cost per Staff (per project), ~$5,000-$8,000

(le.alot...)
Timeline

Initial Program 2005 - 2009 (15 practices)
2009 Renewal — 10 years (revised list of practices)

Build and Manage


Presenter
Presentation Notes
2010 – added wetland restoration
Modified restoration and management of rare and declining to include fuel load management (CalFire)
Added upland wildlife habitat management to manage horse facilities for Ohlone Tiger Beetle
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Presentation Notes
Streambank Stabilization
Planting
Sediment Basins
Obstruction Removal
Access Roads
Restoration and Management of Rare/Declining Habitats
Wetland Enhancement
Structure for water Control (culvert or pipe – drainage)



# of hours required per staff per project

/ \ / \vd \ / == of hours requred
L/

Peaks and Valleys



Benefits
Trust
Environmental Improvement
Quick implementation
Relationships with Regulatory Staff (beyond PIR)
Pathway for local permits
Grant Funding
...and beyond grant funding

Challenges
Funding for Program Development
Funding to Manage Program
Funding for Renewal
Every Project is different
Limited Scope of Projects
Staff Turnover


Presenter
Presentation Notes
Relationships – develop trust through program development, facilitate non-PIR projects; able to work through 


Solutions:

WE TRIED IT
_BEFORE AND

FPornlerz—@

We have the decision-making at our board meetings
down to a science.


Presenter
Presentation Notes
Solutions require us to step out of our comfort zone, take calculated risks, to make conservation/restoration happen




Solutions: Project Development



Presenter
Presentation Notes
$ - Venture Capital- link to Kellyx’s constraints – ALL that work that goes on behind the scenes costs $$$$$$.
Rethink resource funding programs Focus on building PROGRAMS not just project 
block grants or pooled funds -local capacity to develop, 
empower agency staff to be engaged and proactive vs. isolated and reactive (instead of focus on avoiding impacts, refocus on making conservation happen)
Work to promote FACE TIME on projects and I nthe the field. Regular and open dialogue



Solutions: Project Permitting

Key Next Steps:

* Remove 500 If of stream constraint
(HREA/Small Habitat 401)

« Expansion/Replication of FWS BO’s
for Restoration

» State Fully Protected Species

Major Successes: CEQA, ESA,
Coastal Zone, NWP, 401 Cert,


Presenter
Presentation Notes
Last decade has seen huge progress: I have been giving this talk for a long time and I looked back at my old presentations and had 10-12 slides on solutions for permitting…..now down to one!!! Huge accomplishments, but we are not done.




Solutions: Project Permitting

State Fully Protected Species....

1654.

(a) The director’s approval of a habitat restoration or
enhancement project pursuant to Section 1652 or 1653 shall be in
lieu of any other permit, agreement, license, or other approval
Issued by the department, including, but not limited to, those
Issued pursuant to Chapter 6 (commencing with Section 1600) and
Chapter 10 (commencing with Section 1900) of this Division and
Chapter 1.5 (commencing with Section 2050) of Division 3.
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Presentation Notes
Last decade has seen huge progress: I have been giving this talk for a long time and I looked back at my old presentations and had 10-12 slides on solutions for permitting…..now down to one!!! Huge accomplishments, but we are not done.




Solutions: Construction

“The best laid schemes o' mice an' men / Gang aft a-gley.”
Robert Burns

 FRGP QA/QC Process
developed with Marcin
Whitman.

« $ for Designers to be actively
engaged in construction.
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Solutions: Beyond

DPATIVE WHAT?

A

Effectiveness ane Functionality
Monitoring

b Y

insurance for investments



Presenter
Presentation Notes

What ever happened to Adaptive Management??? Need $ for long-term monitoring and for post-project adjustments.  Resource Agencies in collaboration with Pubic Funding/Philanthropy need to fill this gap to ensure project function in the long-term
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Purpose:

lllustrate the Geomorphic
Design Approach using the
stream evolution model

Present examples of Geomorphic Design Approach

Demonstrate that with the Geomorphic Design Approach
sediment becomes an asset rather than an to
salmondid habitat restoration



ESA
Stream Evolution Model

- Considers stream evolution as a cycle
- Adds Stage 0
- Evaluates habitat and ecosystem benefits

Graphic source: Cluer and Thorne (2013)



ESA
Stream Evolution Model

Habitat and Ecosystem Value

STAGE O

Anastomosing Anastomosing
Wet Woodland Grassed Wetland

bk,
e - >
T

raphic source: Cluer and Thorne (2013)



ESA

Cycle begins at Stage O...
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ESA

Stressor introduced....

STAGE 2

Channelized
h>he

floodplia
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Wet Woodland Grassed Wetland
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Or
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Anastomosing Sinuous Single Thread
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A
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-
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Graphic source: Cluer and Thorne (2013)
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ESA

Stressor caused evolution...

STAGE 8

STAGE ©

he<hy

Wet Woodland

Grassed Wetland

Or

——

Anastomosing
he<h,

STAGE 7

Laterally Active
he<h,

Graphic source: Cluer and Thorne (2013)
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ESA

Stressor caused degradation...

STAGE 8

STAGE ©

he<hy

Wet Woodland

Grassed wul.and

Anastomosing

Graphic source: Cluer and Thorne (2013)
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ESA
|ldeal World = Remove Stressor
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Graphic source: Cluer and Thorne (2013)



ESA

ldeal World => Give it time

STAGE 8

STAGE ©

A b

Wet Woodland

he<hy
ma
- "

Grassed Wul-and

Anastomosing
he<h,

STAGE 7

Laterally Active
h<<h,

STAGE &

Narrowing

STAGE |

N

N
*

Sinuous Single Thread

Widening

Dominant
Process

Degradation

Aggradation )
L 4

STAGE 3

* hohy

STAGE 2

Channelized

floodplia
3

h
. AN

Degradation

hhe
M
——=

STAGE 4

Graphic source: Cluer and Thorne (2013)

Degradation and Widening

L
o
-,
h
=

A
sumpod material

<

STAGE 3s

Arrested Degradation
h,




ESA

ldeal World = Give it time
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ESA
ldeal World => Give it time
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ESA
Most salmonid populations don’t have time
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ESA
.also most stressors are here to stay
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ESA

Solution ® Restoration
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Graphic source: Cluer and Thorne (2013)

STAGE |

Sinuous Single Thread
heeh,

STAGE 3

=

STAGE 2

Channelized
h>he

floodplia
3

h
. AN

Degradation

’h”k

)
*
A
§
Narrowing < Widening
i
‘g Dominant
z Process
H
Y
STAGE S
Aggradation and Widening
hh,
h
slumped
material

L

)

sumpod material

STAGE 3s

Arrested Degradation




ESA

“Conventional” Approach =
Construct the “good”, Stabilize the “bad”, Lock in the “ugly

”
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ESA

Geomorphic Approach =
Accelerate Stream Evolution

STAGE O
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ESA
Geomorphic Approach =

Accelerate Stream Evolution

STAGE ©

- A { -
Wet Woodland Grassed Wetland

‘ STAGE |
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STAGE 2

Channelized
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: Cluer and Thorne (2013)
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ESA
Geomorphic Approach =

STAGE ©

Use geomorphic processes...
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ESA
Geomorphic Approach =

Allow evolution, sustainable habitat
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A " A "
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Geomorphic Design Approach Examples

Dry Creek
(near Healdsburg, CA)

Napa River
(near Yountville, CA)



Dry Creek Project

Major tributary to the Russian River
Supports
— Coho salmon
— Steelhead trout
— Chinook salmon
Major Stressors
» Gravel mining
— Incision and widening
« Warm Springs Dam
— Provides flood control and water supply
— Lower Winter Flows
— Higher Summer Flows
» High summer flows detrimental to rearing coho and steelhead

Project Goal:

Enhance summer rearing conditions for Coho salmon and Steelhead trout



ESA

Dry Creek — Stage 6

STAGE O

Wet WMIW
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Grassed Wﬂhnd
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STAGE |

Graphic source: Cluer and Thorne (2013)
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» Locked into Stage

» Gravel mining caused incision,
widening, and aggradation

» Changes to flows resulted in
vegetation encroachment

Limits geomorphic processes




ESA

Dry Creek “Jump Start” Stream Evolution
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ESA
Dry Creek “Jump Start” Stream Evolution

STAGE O

A A

A-. l -
Wet Woodland Grassed Wetland
he<h,

M [N\

STAGE 8

Anastomosing
heeh,

e

h<<h,

\ @ — Y [Segradation snawicening ] AJ Py |
srsce g bk » Jump from Stage 6 to Stage 8
W e » Design Complex multi-threaded channel with
e | [amnadensnay  yagetated islands that will increase rearing habitat
\ }:& = High incoming sediment supply from tribs
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Reach Scale design consideration

Secondary channel processes:
Align through existing abandoned channels

Create natural bifurcations

— Low angle
— Expansive and aligned with riffle

Match sediment transport between channels

New Channel

Existing Channel

Burge and Lapointe (2005)

=
Primary “

Avulsion

Flow direction
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Morphologic Unit Scale design consideration

Riffle-pool process:
« Vary channel width

» Velocity Reversal
* Meander channel

y,

'w
e

» Secondary Flow

Pool

Riffle
Pool
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MacWilliams et al. (2006)
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Hydraulic Unit Scale design consideration

Woodsmith and Hassan (2005)

Obstruction processes:
 Place large wood to enhance pool scour
> Turbulence

>Flow constriction
+ Sediment deposits downstream

Thompson (2001)

Pool



Assess designs for processes

Matched shear stress between branches during high flows
Velocity reversal from low flow to high flow

New Channel

Existing Channel

New Channel

Existing Channel



F ESA

Dry Creek Final Design

Anastomosing Stage 8 channel



Dry Creek in the ground...



Dry Creek performance....

N\

Gravel deposition




Dry Creek performance....



Napa River Project

Drains to San Pablo Bay
Supports
— Steelhead trout
— Chinook salmon
Major Stressor
» Land development
— Tributary fan wetlands channelized
— Napa River confined and bermed
— Increased flow
» Channel adjusted capacity

San Francisco Estuary Institute (2012)

Project Goal:

Improve salmonid habitat, reduce bank erosion, while maintaining
existing levels of flood conveyance
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Napa River — Stage 4
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ESA
Napa River “Jump Start” Stream Evolution
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ESA
Napa River “Jump Start” Stream Evolution
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Widening design considerations

* Why local width expansion instead of full corridor
widening?

Width expansion processes:
- Expand width of corridor

— Promotes deposition

— Persistent coarse sediment storage
+ Align expansion with new riffles
+ Existing narrow corridor maintains pools

_——-PROPOSED WIDENING——

*ROPOSED RIFFLES

(White et al, 2010)

= Riffle Crest

1984 Riffle Crest
1986 Riffle Crest
1991 Riffle Crest
1996 Riffle Crest
2002 Riffle Crest
2004 Riffle Crest
2005 Riffle Crest
2006 Riffle Crest
[] 1996 Channel
I 2005 Channel
:] Valley Confinement
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N

[ = m— )
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Shear Stress (Ibf/sq ft)

Assess designs for processes

“No Transport” for spawning gravels at width expansions during high flows
+ Velocity reversals from low flows to high flows
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Assess designs for processes

“No Transport” for spawning gravels at width expansions during high flows



Napa River Final Design
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Napa River in the ground....

Pre-cornsiruciior)

Aerial Image Source: Google Earth



Napa River in the ground...

Aerial Image Source: Google Earth



Napa River performance....

/

Fine sediment
deposition

Aerial Image Source: Google Earth

Gravel deposition




How to keep it from filling in with sediment?

Is there enough sediment to support approach?

Can you “predict” what it will look like in so many years?

Can you “guarantee” habitat will continue to function as built?



In Summary

* The Geomorphic Design Approach goes beyond “building” habitat, it
improves geomorphic function that will naturally create and sustain habitat

» Then sediment becomes an asset rather than an impairment to salmonid
habitat restoration




Dry Creek Project Owner: Sonoma County Water Agency

Napa River Project Owner: County of Napa Public Works
Dry Creek ESA Consultant Team: Cramer Fish Sciences (CFS), Prunuske Chatham (PCI), A3GEO

Napa River ESA Consultant Team: Cramer Fish Sciences (CFS), Horizon, HRS/Restoration Resources/ A3GEQO, Doble Thomas & Associates

Dry Creek Contributors: Jorgen Blomberg (ESA), Ann Borgonovo (ESA), Jason White (ESA), Aaron Fulton (ESA), Andy Collison (ESA), Rocko Brown (ESA), Michael Strom (ESA), Phil Luecking,
Greg Guensch (SCWA), Dave Cuneo (SCWA), Neil Lassettre (SCWA), Joe Merz (CFS), Mike Jensen (PCI), Maggie Jensen (PCl), Joan Schwan (PCI), Lauren Hammack (PCI), Dona Mann (A3GEO)

Napa River Contributors: Jorgen Blomberg (ESA), Ann Borgonovo (ESA), Aaron Fulton (ESA), Jason White (ESA), Andy Collison (ESA), Scott Stoller (ESA), Barry Tanaka (ESA), Rocko Brown (ESA),
Carlos Diaz (ESA), Joe Merz (CFS), Dona Mann (A3GEO)
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