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The primary key to getting things on the ground is the “it” factor.
FACTOR

The it factor is the PASSION to leave the earth better than you found it.

The PASSION to leave the earth a better place for the next generation.

The PASSION to be the voice for the creatures who cannot speak.




NMFS Matrix and Pathways Criteria

Water Quality

Middle
Wind

n Water Temperature

17

Pal

16

Substrate (% fines < 1.6min)

ND

14%

Turbidity (Max NTU)

26

39

35

Chemical contamination
Habitat Access

Migration barriers

Hubitat Elements

Substrate (% fines < 1.61mun)

PF

Falls/

ND

PF

PF

Culverts

15%

LWD Pieces/River Mile

ND

=

Pools/Mile

ND

35

Pool Surface Area/Volume Ratio

ND

67

Off chanmel habitat

ND

5%

% Riparian area within Early Seral

15%

% Riparian Area within Late Seral

Chanunel Conditions & Dynanics
‘W/D Ratio (Low Flow)

22%

Streambank condition

Floodplain Connectivity

Fiow Hydrology & Watershed Conditions
Increased Peakflows

% Watershed in Rain on Snow

ARP

Drainage network Increase

Road density

Landslide Risk

PF = Properly Functioning
FAR = Functioning at Risk
NPF = Not Properly Functioning

ND = NO DATA
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ream reach ranking for the Wind River and tributaries, Skamania County, Washington.

Restoration Restoration Stream Low Flow | - \ypy
°" | Watershed Priority Stream Name 6th Field H20shed |7th Field H20shed | Quality | WID Ratio | -
Reach Rating Reach ) Rating
Factor R Rating
135 E FK TROUT CK, rm 0.6-0.8, 09 92
108 E FK TROUT CK, rm 0.3-0.6, 09 92
81 E FK TROUT CK, rm 0-0.3 0 92
FALLS CREEK, rm 2.96.0, 09 98
PANTHER CK, rm 9.2-10.0, 09 84
12 MILE CK, rm 0.0-0.5, 09 94
FALLS CREEK, rm 1.6-2.9, 09 98

Trout Upper Trt
Trout Upper Trt
Trout Upper Trt
Falls Lower Flls
Panther Lower Pnt
Panther Upper Pt
Falls Lower Flls
Trout Crtr/Cmps
Upper Wind Paradise
Trout Upper Trt
Trout Lower Trt
Trout Crtr/Cmps
Trout CrtriCmps
Dry Dry Cr
Panther Lower Pnt
Panther Lower Pnt
Panther Lower Pnt
Falls Lower Flls
Upper Wind Hdwtrs Wind
Upper Wind Hdwtrs Wind
Upper Wind Hdwtrs Wind
Panther. Upper Pt

E FK TROUT CK, rm 0.8-0.8, 09 92
SF PLANTING CK 09 92

CRATER CREEK, rm 1.5-1
COMPASS CREEK, rm 1

DRY CREEK, rm 3.4-3.8, 09 92
PANTHER CK, rm 5.7-6.3, 09 94
PANTHER CK, rm 6.3-6.9, 09 94
PANTHER CK, rm 7.7-9.2, 09 94
FALLS CREEK, rm 0.6-1.6, 09 98
UPPER WIND R, rm 27.9-28.5, 09 91
UPPER WIND R, rm 25.3-27.0, 09 91
UPPER WIND R, rm 27.4-28.4, 07 96
10 MILE, rm 0.0-0.8, 09 94

rm 0606 00 oA
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GOALS AND OBJECTIVES

The specific goals and objectives for the 2023 Zig Zag Floodplain Restoration Project are as follows:

Goal 1. Restore and maximize natural production of, Chinook and coho salmon, steelhead and cutthroat trout within Still Creek.
Restore and maximize salmonid productivity within the Zig Zag River by restoring stream channels, floodplains and off-channel
aquatic habitat complexity to exceed standards required for optimizing salmonid population production.

Goal 2. Restore Channel Hydrology and Reconnect Stream Channels to Associated Floodplains. Reconnect stream channels to
floodplains to allow for natural and frequent inundation to reduce high flow energy impacts to stream channels and aquatic
habitat.

Objective 2A. Remove levees to decrease entrenchment ratios (Flood prone width/bankfull width) from 1:1 to greater than 3:1
(RM 1.5 — 2.1). Decreasing the entrenchment ratio will restore floodplain connectivity and allow natural flood flow inundation
reducing impacts to stream channels and aquatic habitat.

Objective 2B. Increase the floodplain inundation acreages from 15 acres to greater than 24 acres. Increasing inundation
acreages will maximize off-channel aquatic habitat and increase salmonid productivity.

Objective 2C. Reactivate 2,236 feet of historic side channels. Reactivating side channels will provide coho and Chinook with
vital off-channel habitat and reduce main stem stream channel and aquatic habitat impacts.

Risk Assessment

During the initial site visit this should be foremost on you mind;

What is the land ownership above, below and within the project
area? Where is the infrastructure?

Are there utilities, high voltage power lines, bridges, homes,
campgrounds or buildings within or downstream?

Water recreation? Rafting, boating or inter-tubing?
Restoration NEPA should cover all these aspects however often one or

more of the above get overlooked. You cannot ignore or overlook these
aspects in your designs, logistics and implementation.




Potential Failure
Mode

Potential
Effects of
Failure

Potential Causes
or M

Design Checks

Structures

Burial by
incoming
sediment

Project not
effective

Insufficient design
considerations.

Allowable shear
stress check

Rapid lateral
migration

Property or
infrastructure
damage

Improper design
specifications

Design experience

Erosion of
opposite bank

Minimal, some
'sediment input

Improper design,
pl_acamsnt or

Design experience

Structure
displacement

Minimal, reduce
design
effectiveness

Improper material
sizing, or design

Use largest cost-
effective materials

Excessive
scouring of bed-
BF channel
shear 1.71 Ib/sq
ft

Potential to
cause structure
failure

Improper design

Follow design
guidelines for
structures, scour/
shear stress check

Gravel Bar
and Paint
Bar
Structures

Burial by
incoming
sediment

Minimal

Insufficient design
capacity

Allowable shear
stress check

Rapid lateral
migration

Property or
infrastructure

Improper design,
pl_acemsnt or

Design experience

damage

Erosion of
opposite bank

Minimal, some
sediment input

Improper design,
placement or

Design experience

Structure
displacement

Potential to
cause structure
failure

Improper design

Follow design
guidelines for
structures
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Boating, ineriibing, war
mematon

NG CRCSS CHANNEL STRUCTURES. This reach i used)
by pack raders and some kayakers. Use is rad 38 low (2
© boaers per

Mitgaton: Emuiate raurallog jams, locam on
‘Sounstrmam end ofbards, majerity ofwood parael © he
fow. Raing companies art guides wil ba gian 2 tour
prior B Cessaton ofwerk wih ary sgnifeant sonoars
immedaely addressed

Censtuetion
- H

Follow guicelnes for stuctures. Conduct floating chmmy test

NO CROSS CHANNEL STRUCTURES. This reach is used by pack rafters and some kayakers. Use is rated as low (2-6

boaters per year).

Mitigation: Emulate natural log jams, locate on downstream end of bends, majority of wood parallel to the flow.
Rafting companies and guides will be given a tour prior to cessation of work with any significant concerns

immediately addressed.

Log sams Catostroptic Faure (eavws | e | oo

‘Greater than 50% of the LW structures will be buried and
ballasted consistent with designs. HEC 2D modeling has

significant LW structures il be constucted with
Construction Manager and or Project Engineer oversit.
The Resurrection Crek bridge is 3.2 miles downsream
however is well above Q200 elevation. In adition
downsiream of the project site s the alluial fan containing
greater than 300 pieces of LW/ per RM. Downstream of the
fan is Tumagain Amm of Cook Inlet. Catostrophic failure of
log structures s considered (o be a very low fisk 1o the.
bridge, lile and property.

Follow design guidslines for sinuctures, scour shear stress chock

Construction
Manager/Project Engr.

Greater than 50% of the LW structures will be buried and ballasted consistent with engineering design criteria.

HEC 2D modeling has evaluated velocities at all log structure placement sites.
All significant LW structures will be constructed with Construction Manager and or Project Engineer oversite.

The Resurrection Creek bridge is 3.2 miles downstream however is well above Q200 elevation. In addition,
downstream of the project site is the alluvial fan containing greater than 300 pieces of LW per RM.

Downstream of the fan is the Turnagain Arm of Cook Inlet. Catastrophic failure of log structures is a very low
risk to the bridge, life and property downstream of the project area.
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Harvest

Where?
Riparian areas?
Off Site?
Methods
Push- Pull?
Cut?

Salvage?
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Contract
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Operators
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"o Fish' Remioval*
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. State 2921
f"

' r} Stevens Flshery Protectlon Act

FEMA FIooHWay?

Permitting is not designed to speed things up....

.,

‘W'

It’s de5|gned to make sure you don’t screw somethmg else up
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Trinity River - Dutch Creek Reach Restoration Project

Bureau of Reclamation

U.S. Fish and Wildlife Service

Hoopa Valley Tribe

Yurok Tribe

California Department of Water Resources

g Ypare

California Department of Fish & Wildlife
National Marine Fisheries Service

U.S. Forest Service

Trinity County
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Photo couresy of Yubo Consolid
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Major Issues:
High Max H20 Temperatures

High coarse and fine
sediment input and delivery

Extremely degraded fish
habitat

Structure Type and Location
relafive fo the Dominant

Fifty-three structures were Historic Channels
designed to reduce coarse ’
and fine sediment delivery,
reduce low flow width to
depth ratios, protect and L ! % e
reestablish riparian FMF Complex ey Chonnels
vegetation and flood plain DU 0
function and last but not pperan B e
least restore fish habitat. O/ 1050
32 Structures were
constructed in 2010. The
rest were constructed in
2016.

Q1.2 ~ 8,500 cfs
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SF Skokomish Rehabilitation Project

2150 trees from second growth timber units
were pushed over and transported for the
project

Because this is a big river ~6,000-8,000 cfs bankfull...(flood prone widths
>600m) the floodplain and gravel bar structures were critical and needed to
work in concert with the FMFs.

“Max Sc
and frame placement
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Restoration Law 1.0

After implementation of any stream restoration project, thou
shalt be smythed with big water.

16,800 cfs 9t highest on record

24 He. Procip Total (Vabd 2010-01-15 07.52 Local)

=
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2 In N vemherihe project area went throug -

6, UQ;cfs-eien.t)u ic =
.t-

Thalweg depth decreased over 2 feet
on average through the project reach.
Scour at this structure was 7.2 feet...
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On average gravel bar heights increased 2.4 feet through the project reach.

Max accumulation height was 6.6 feet

Conclusions

Gravel bars increased 2.4 feet on average throughout the project area
The thalweg decreased on average -2.0 feet.

Estimated sediment storage volume accumulated by the bar structures (bar
deposition - thalweg scour) is 43,000 yd”3 or 9yd”3 for every linear foot of
stream. So instead of producing 8,000 cy/year the project area is now
storing

As a consequence of the bar deposition and thalweg scour the channel
forming ~ bankfull width / depth ratios decreased 49% and low flow w/d
decreased 36%

Pools greater than 5' residual pool depth doubled from 3 to 6 within the
project reach.

As far as durability goes this years flow was the 9th highest on record and
we did not loose a stick. We did accumulate a lot of wood and even
snagged an old growth tree.
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THE RIVER ALWAYS WINS!

When you see something that’s working, measure it, try to
understand what is creating it, and try to replicate it.

When you try you will sometimes fail.

But when you fail you learn.

When you learn, you will succeed.
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