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The Science Behind Process
Based Restoration




STREAM EVOLUTION MODEL
(Cleur and Thorne, 2013)
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Introduces a pre-
disturbance channel
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multiple stable
channels and
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Generally applies to
wide, low gradient
valley bottoms
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STAGE O

STREAM EVOLUTION MODEL Anastomosing Key to percentage of benefits
(Cleur and Thorne, 2013)
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Process Based Restoration enhances natural
processes to promote stream evolution
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Biology

Stream Evolution Triangle
Significance of high-level drivers varies by
stream type, may vary temporally, and may be
multiple drivers

Castro and (a)
Thorne, 2019

® Biotic Drivers of Stream Evolution:
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GEOMORPHIC PROCESSES & LANDFORMS




“For post disturbance
recovery to be robust
and enduring and to re-
establish a healthy and
functional ecosystem
some degree of
biological uplift is
essential.”

Castro and Thorne, 2019




/ Hydrologic Connectivity

® Flood Pulse Concept (FPC) — pulsing of river
discharge drives the degree of connectivity

@ Riparian and floodplain function is maximized by
connectivity with the river — lateral, longitudinal,
vertical and temporal

® Linked to frequency, seasonality and duration of
surface flooding and groundwater and river channel
water levels

@ Timing of connectivity linked to life histories of some
riparian plant species

DRIVES MOST ECOLOGICAL PROCESSES




Degree to which you can maximize longitudinal, lateral,
vertical and temporal connectivity varies with gradient and
valley confinement

Wohl, et al. 2021




Map Legend:
Blue = wetted area at baseflow

Brown = tributary alluvial fans

Longitudinal Profile Legend:

Blue = valley spanning wetland with no channel
Orange = sinuous single thread channel

Green = multi-thread channels

Red = no wetted channel at base flow

Black = springs

Degree to which you
can maximize
longitudinal, lateral,
vertical and temporal
connectivity varies
with gradient and
valley confinement

Wonhl, et al. 2021
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“A keystone species is one whose presence allows certain plants and animals to exist in an area where
they may not otherwise occur. Beaver activity, especially building dams, causes dramatic changes to
streams and riparian areas, including creating a diversity of habitat niches that other species can fill.”




Existing Dam Building Capacity
Density (dams per distance)
——— None: 0 dams
Rare: 0 - 1 dams/km (0 - 2 dams/mi)
Occasional: 1 - 5 dams/km (2 - 8 dams/mi)
Frequent: 5 - 15 dams/km (8 - 24 dams/mi)
—— Pervasive: 15 - 40 dams/km (24 - 64 dams/mi)
] wma Boundary

Existing Dam Bullding Capacity
| Density (dams per distance)

e None: 0 dams
Rare: 0 - 1 dams/km (0 - 2 damsimi)
Occasional: 1 - 5 damakm (2 - 8 dami/mi)
Fraguent: § - 15 dams/km (B - 24 damssmi)
— Porvasive: 15 - 40 dams/km (24 - 84 damsimi)
# Lodge, Active
B ODam Actve
# Lodge; Abandoned
Il Dam. Abandoned
FreshClippings, Active
HamwChppings, Active
‘ Lodge, Relic
B Dam Relc
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Beaver Habitat Structures
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- TREATMENT

FUNCTIONALFLOODPLAIN POST
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BEAVER HABITAT STRUCTURES
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Monitoring

o IMAIN
=0 CHANNEL
- Inundation area and type

of inundation
- Greenline vegetation
- Beaver use

- Sediment accumulation
upstream of structures

Adding in 2023:
- Temperature

- Fish movement
(population level
response)

-

S T4 EVALUATION EXTENT

QTR PRE PROJECT INUNDATION EXTENTS = 0.32 ACRES (JUNE 2020}
YEAR 1 INUNDATION EXTENTS = 2.04 ACRES (MAY 2021}

YEAR 2 INUNDATION EXTENTS = 2.32 ACRES (MAY 2022)

@ FLOWING CHANNEL

- Flow

- Bird surveys
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- MAIN CHANNEL PLUG (20,105 SF)
_,: LOW PROFILE PLUG (23 465 SF)
o= W PROFILE PLUG W WETLAND GRADING (34 660 SF)

 ABANDOMNED CHANNEL WETLAND SHAPING (20,

LOODPLAIN LOWERING (10,260 SF) WOODY BRUSH MATRIX (7,955 LF)
STREAMBANK INSET FLOODPLAIN (65,940 SF) = WILLOWTRENCH (230 LF)
ED AGGRADATION STRUCTURE (7# 25,530 SF) ==——— OVERFLOW CHANNEL EXCAVATION (2,275 LF)
' COARSEN RIFFLE (3# 10,205 SF) CHAMNNEL PLUG OVERFLOW BERM (50 LF)

ACTIVATED WETLANDS DITCH FILL (240 LF)

: _r .%sonm_ s k
= ! ¥ 2
;g s
OVERFLOWE
&

SEASONAL CHANNEL {1,235 LF)
=== OVERFLOW CHANNEL
| PARCEL BOUNDARY

Feet m— I
1] 260 600
USDA NAIP imagery, 2021

Ruby River
upstream of
Ruby
Reservoir

GOAL: Increase
floodplain
connectivity

Narrow channel
Raise bed elevation
Pilot channels into
abandoned
floodplain features
Two main channel
realignments to
increase functional
floodplain width



ATIVE GRAVEL
JOBBLE MIX

ING CHANNEL BED

Narrow Channel and Raise Channel
Bed to increase high flow floodplain
connection and raise water table



RUBY RIVER RESTORATION
PHASE 1 OVERVIEW - COMPLETED 2021




2022 (Year 1)

Peak Flow

11,400 cfs

(approx. 5-year eve
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