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> Restoration Goals and Objectives with
Community Support

> Suitable Restoration Sites and Strategies
> Monitoring Obijectives and Protocols
> Environmental Permits

> Implement Active Restoration



Desert Riparian Ecosystems

Ecologically and economically valuable
High diversity and productivity
Wildlife habitat
Water resources

Recreational use

Other ecosystem services




Need for Riparian Restoration

Tamarisk /Saltcedar infestation

Has replaced native vegetation
Increases fire risk

Changes river morphology

Uses deeper water resources
Can increase soil surface salinity

Important habitat for Southwestern Willow




PHYSICAL
INFLUENCES
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Remote sensing data collection (USU RS /GIS)
Ecohydrology Assessment (Stillwater)
SWFL habitat modeling (USGS and NAU)

Site surveys and pre-biocontrol baseline monitoring

(Stillwater /UCSB /DBG /NAU)

Technical input to GWP on restoration plan, monitoring protocols, plant
propagation (Stillwater /UCSB/DBG /NAU)

> Community outreach, landowner coordination (GWP)

> Agency coordination and permitting application (GWP /Stillwater /NAU)
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Ecohydrology: Physical Setting




LiDAR Topography (USU RS/GIS)



Ecohydrology: Flood Regime
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Ecohydrology: Flood-Scour Frequency

Active channel position frequency

<33% 33-66% [ >66% /N -

Flood-scour Frequency and “Flood Reset Zone” (Stillwater)




Relative Elevation above low-flow channel from LiDAR (USU /Stillwater)



Depth to groundwater below ground surface (ft)
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10 of 13 GW Monitoring Stations [3 forthcoming] (DBG /Stillwater)



Ecohydrology: Soil Characterization (Salinity)

Non-saline

Very slightly saline
Slightly saline
Moderately saline

Strongly saline _

Soil Salinity from SSURGO Database (NRCS/Stillwater)




Canopy Heights derived from LiDAR 1° returns (USU/Stillwater)



Ecohydrology: Vegetation Characterization
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Tamarisk semi-natural shrubland/Tamarisk-mixed Mixed riparian Tamarisk semi-natural Burrobrush wash/Tamarisk wash Tamarisk Mesquite bosque
riparian shrubland shrubland/Narrowleaf  shrubland/Tamarisk-mixed Very sparsely distributed burrobrush semi-natural Sparsely distributed honey or
Continuous to moderately dense tamarisk shrubs, with willow shrubland riparian shrubland and/o.r small tamarisk shrubs with shrubland (burned) velvet.mesqutte trees, with
occasional Fremont cottonwood and Goodding’s willow trees, Mix of tamarisk and sparse  Moderately dense to sparsely occasional patches of annual grassesand  continyous to occasional saltbush,
and a sparse to absent understory narrowleaf willow, distributed tamarisk shrubs, with herbs moderately dense desert-thorn, and/or catclaw
mulefat, and/or Emory’s occasional Fremont cottonwood tamarisk shrubs that acacia shrubs, and a sparse
baccharis shrubs, with and Goodding’s willow trees, and a have been burned and understory of annual grasses and
patches of grass in the sparse to absent understory are typically herbs
understory re-sprouting from the [G=>>'

base . -
Stillwater Sciences

Findings

* Variation along river length and across width; density (growth potential) greatest downstream
(ag return flows) and closest to river (surface water/shallow groundwater)

* Limited natural recruitment of native woody vegetation; most stands aged to 1993 flood

* Natural recruitment potential greatest in and near the Flood Reset Zone (active scour in Sept
2013: 28600 cfs=6 yr Rl, 8500 cfs=3 yr RI)

* Propagule islands at existing native stands; new islands implemented almost anywhere else

* Take advantage of recent burned areas



SWFL Breeding Habitat Suitability

SWFL Breeding Habitat Suitability (LANDSAT) from J. Hatten (USGYS)



Ecohydrology: Potentially Suitable Restoration Areas

AII Po’ren’rlal PI’IOI’I'I‘)’ Restoration Areas ~42% of riparian corridor
(4,800 acres), concentrated downstream
“High” and “Medium" Priority Areas together account for 750 acres—
a manageable size for rapid active restoration involving tamarisk
removal and native re-planting in 2014

o R N

“ngh” and “Medium” Priority Restoration Areas (Stillwater)



Restoration Approach

Restore native riparian vegetation suitable for SWFL nesting
habitat

Remove and treat tamarisk to create space for natives

Facilitate natural recruitment of natives

Plant natives

Use a phased, patchwork approach to minimize short-term impacts

Risk management and the flood reset zone

Strategic active restoration of native hqbl’rq’r patches or

ﬁagule |s|qnds in occupied habitat
assive restorar

- X -




> Stakeholder and Landowner Outreach
> Refine Priority Sites

> Planting Design and Nursery
>Agency Coordindation

> Permit - Applications

> Refine and Implement MonitoringPlan

> Implement restoration in phases



Implementation
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Monitor vegetation recruitment,
planting success, size and density

> Wildlife monitoring: SWFL and WYBC

Experimental plots to test planting
methods

Monitoring of beetle colonization and
habitat changes vs pre-beetle
conditions (have restoration and the
beetle put the ecosystem on a desired
trajectory?)

Common garden plots to compare
response of different ecotypes (with
Tom Whitham and colleagues at NAU)




> Riparian ecosystems are naturally dynamic

> Human alterations, including Tamarix introduction, have
created novel riparian ecosystems

> Introduction of the Tamarisk Beetle is shifting trajectory
of these novel ecosystems

> Management interventions will often be required to
shift systems to a more desirable trajectory

* Active Restoration: Removal of Tamarix and
active planting of native riparian species to
promote more rapid recovery

* Reduce other stressors (passive restoration):
surface flow and groundwater management,

grazing, floodplain development SWEL (Photo by USGS)



Recovery Express: A Recovery Planning Prioritization
Tool

Faced with declining salmon and steelhead populations and a great range
of possible mitigation actions, Recovery Express can objectively prioritize
every option for maximum recovery impact.

Five key attributes of Recovery Express

Considers biological, social, and
economic criteria — in combination
— to prioritize actions.

Employs an instant ranking
function for easy updates.

Facilitates swifter agreement on
collaborative recovery actions to be
taken.

Coordinates regional projects for
maximum impact.

Identifies the strategy with the best
benefit-cost ratio for full recovery
of an ESU.



Built by stakeholders with divergent points of view

CalTrout, PG&E, and Stillwater Sciences led a collaborative effort to identify and
prioritize recovery actions for threatened and endangered salmon and steelhead in the
Sacramento River Basin. Diverse stakeholders brought their recovery actions to the
table and worked toward prioritizing them as a group - according to biological, social,
and economic criteria. Stillwater Sciences created a technical framework to support this

process — Recovery Express - applicable to any watershed.
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Vetted by water users,
agencies, and non-
profits

The tool provides objective
data to recommend the most
promising recovery actions,
reducing conflict between
agencies and water users.

The tool uses NMFS’ Viable
Salmonid Population (VSP)
concept to ensure that
recovery priorities relate to
agency-mandated recovery
plans.

NMFS: “We believe the Recovery Express tool will help further the
objectives of the NMFS Central Valley Recovery Plan and look
forward to exploring its potential applications”.



How it works

VSP deficits are established for the “recovery” of target populations and ranked on a scale of 0-5, with 0
being no deficit (target is met) and 5 being maximum deficit (20% or less of target is met). For example,
the abundance of Winter-run Chinook salmon might be given a deficit rank of 4, meaning it is only 20-
40% of the abundance needed for a viable population. Every potential mitigation action is then evaluated
by impartial experts and quantified by the amount of VSP deficit relief it provides for each species and its

cost.
DEFICIT!
Winter-Run Chinook Spring-Run Chinook Steelhead
Population Spatial Population Spatial Population Spatial
Abundance*  Growth Rate* = Structure*  Diversity* | Abundance*  Growth Rate* | Structure*  Diversity* | Abundance*  Growth Rate* = Structure*  Diversity*
4 2 g 2 3 3 4 3 4 1 4 3

*Population parameters from McElhany et al. (2000)

! Deficit or potential effect: 0 = none; 1 = 0-20%; 2 = 20-40%; 3 = 40-60%; 4 = 60-80%; 5 = 80-100%

Ranking

Proposed actions are ranked by an iterative algorithm. VSP quantified actions are examined for cost and
related advantages — Sparkle Points — and potentially insurmountable impediments - Deal Killers. The
action yielding the largest Benefit-Cost ratio, after deducting benefits for any VSP criteria whose targets
have already been met by previously ranked actions, is assigned the next available rank. The ranking
calculations are “live”, that is, the rank values are updated whenever the data change.




Predicted Benefit of
Action to Salmonids

Deal Killers

 Technical infeasibility

« Stakeholder opposition
« Impacts on public safety
» Regulatory infeasibility
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CalTrout PRIORITIZATION TOOL

|RecoverykExpress

!

Ranked List of Recovery Actions

Estimated Cost
l l of Action

<— Sparkle Points

 Short timeline

» Funding identified

« Stakeholder support

» Opportunity driven

« Visible

« Replicable

« Minimal disturbance

« Benefits to other species
» Conjuctive use of water



Recovery Express has been applied to the Sacramento
River Basin.

The tool has evaluated over 200 recovery actions developed and
contributed by resource agencies, Central Valley water users, and non-
profits. The technical team has produced detailed analysis of the top 20.

From flows to fish passage to floodplains on the Sacramento River, Battle
Creek, Mill Creek, Deer Creek, Feather River, Yuba River, and more, our
research and design efforts are available on request.
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R3 - 2015 Gila River
SWFL Detections
C  Survey 1
Survey 2
Survey 3
Survey Start
Survey Stop

SWFL and WYBC Protocol-Level Surveys
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Pre-application discussions with USFWS to introduce project and
consider permitting alternatives

CWA Section 404 Nationwide Permit 27 for Aquatic Habitat
Restoration, Establishment, and Enhancement Activities from USACE

Federal nexus for USFWS consultation under Section 7 of the ESA
B
CWA Section 401 Certification with ADEQ _

NHPA Section 106 Review with SHPO

Photo: USFWS




= Riparian corridor
m Flood Reset Zone

5,000 m Potentially Suitable Vegetation Restoration Areas
m "High" Priority Restoration Areas
m "Medium" Priority Restoration Areas

e

11,525 acres
total area of

riparian corridor
in Planning Area
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Histogram of sizes of the riparian corridor, Flood Reset Zone, and Potentially Suitable Vegetation Restoration Areas within the Planning

Area and each of the hydrogeomorphic reaches.



Ecohydrology: Potentially Suitable Restoration Areas

All Potentially Suitable Restoration Areas (Stillwater)



VEGETATION & HABITAT STRUCTURE

High density LIiDAR to assess vegetation structure

Habitat Suitability Modeling for Southwestern Willow Flycatcher,
Western Yellow-billed Cuckoo, and Least Bell’s Vireo




Ecological Linkages Conceptual Model

LANDSCAPE & ECOREGION CONTEXT
Climate, Topography, Geology

¥ & 2 2

Watershed Inputs
-water

-sediment

-nutrients

-energy

-large woody debris
-chemical pollutants

Fluvial Geomorphic Processes
-sediment transport, deposition, and scour
-channel migration and bank erosion
-floodplain construction and inundation
-surface and groundwater interactions

Geomorphic Attributes
-channel morphology (channel cross
section, slope, bed and bank composition)
-floodplain morphology
-water turbidity
-water temperature

5
Habitat Structure, Complexity, and
Connectivity

-instream aquatic habitat

-shaded riparian aquatic habitat

-riparian woodlands

-seasonally inundated floodplain wetlands

~
Biotic Response

(aquatic, riparian, and terrestrial plants and animals)
-abundance and distribution of native
and exotic species
-community composition and structure
-food web structure

Stillwater Sciences




