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Sacramento River
National Wildlife Refuge

U.S. Fish & Wildlife Service

Sacramento National Wildlife Refuge Complex
USFWS Fee Title and Conservation Easements

Established in 1989

18,000 acres authorized
between Red Bluff and
Colusa (Tehama, Glenn,
Butte, and Colusa counties)

Acquire flood-prone
agricultural lands on the 100-
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Conserve endangered and threatened species (In 1989,
winter-run Chinook salmon, Valley elderberry long-horned
beetle, Least Bell's Vireo, American Bald Eagle) and their
habitats

Provide riparian/floodplain wetland
habitat for migratory bird conservation

Manage for fish, wildlife and native
plant resources




Sacramento River
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Sacramento Valley, California
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Planned Refuge Management Programs

Wildlife and Habitat Goal

Contribute to the recovery of endangered and threatened
species and provide a natural diversity and abundance of
migratory birds and anadromous fish through the restoration
and management of riparian habitats along the Sacramento
River using the principles of Landscape Ecology
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Sacramento River National Wildlife Refuge

U.S. Fish & Wildlife Service

Sacramento River
National Wildlife Refuge_

Final Comprehensive
Conservation Plan

June 2005

; Objectives for the
Wildlife & Habitat Goal -

1. Riparian Vegetation & Habitat

2. Floodplain & River Processes

3. Threatened & Endangered Species
4. Migratory & Resident Landbirds

5. Winter Migratory Landbirds

6. Waterfowl & other Waterbirds

7. Anadromous & Native Fisheries

8. Native Plant Species

9. Exotic, Invasive Species Control
10. Wildlife & Cultural Sanctuary
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Sacramento River National Wildlife Refuge

Riparian Vegetation and Habitat Strategies

* Develop site assessment and restoration plans following the principles of Landscape
Ecology

~ Restore mid- and high-elevation floodplain riparian vegetation and habitat

~ Incorporate habitat requirements for threatened and endangered species
into restoration plans

» Maintain CLMA to administer the agricultural and restoration programs

» Maintain, monitor and evaluate restoration sites to provide high quality habitat

« Continue to explore potential habitat restoration sites at the Refuge



f\ggunr;mq Riparian Vegetation Restoration A LV ER

PARTNERS

The g_ Sacramento River National Wildlife Refuge ‘F‘

Site Preparation, Planting

Seed & Cuttings of Local Ecotypes

3 o
'hnl""

and Maintenance

- .m..s.rv-b-nuﬂwll:'?l"
3 'h‘." .‘A - '_:‘.

e
e

HEDGEROW FARMS



Sacramento River National Wildlife Refuge |“\¢
Acreage

NATIONA
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Forest, scrub & herb land, sand & gravel

4,436
Agriculture Lands

Walnut & dryland crop

520
Restoration Lands

Cultivated restoration & natural recruitment 5,279
Total Acres

10,235
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Floodplain and River Processes Strategies

* Modify privately constructed levees, restore or enhance topographic features and
other bank revetment features on Refuge land if supported by studies, associated
hydrologic investigations, and NEPA/CEQA documentation

» Coordinate Refuge projects with USFWS-Ecological Services, US Army Corp of
Engineers, NOAA-Fisheries, State Reclamation Board, CDFG, local irrigation
districts, and affected groups

» Work with Federal State, county levee and irrigation districts to investigate
best management practices for habitat, water diversion, and flood management
projects

 Protect and manage Refuge lands within the 100-year floodplain to facilitate
geomorphic
and hydrologic processes that create and maintain fish and wildlife habitat



¥y Floodplain Restoration — SRNWR Flynn Unit

Refuge implements levee removal

Summer/Eall 2001 Levee removal completed October 2002

Fall 2001 Fall-run Chinook Salmon Spawn
at levee removal site

Winter 2001- 02
Sacramento River floods

June 2002 BANS Survey
2,770 nest burrows
at levee removal site




Sacramento River National Wildlife Refuge

Threatened & Endangered Species Strategies

- Valley Elderberry Longhorn Beetle
» Chinook salmon-Sacramento River winter-run ESU

» Chinook salmon-Central Valley spring-run ESU

» Chinook salmon-Central Valley fall-run & late fall-run ESU
« Steelhead-Central Valley spring-run ESU
» Green Sturgeon Southern DPS

 Giant Garter Snake

* Least Bell’s Vireo

» Willow Flycatcher

» Western Yellow-billed Cuckoo

* Swainson’s Hawk

« Bank Swallow
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Valley Elderberry Longhorn Beetle (VELB) Strategies

Riparian. Vegetation & Habitat Strategies

- Restore mid & high floodplain vegetation — include T&E spp. habitat requirements
* Sambucus mexicana host plant for<VELB in mixed riparian forest, valley oak
woodland & savanna, elderberry savanna

Floodplain & River Processes Strategies

Promote recruitment of fish & wildlife habitat through S
e

cooperative investigations of overbank flooding, erosion,
sediment deposition, channel migration

Threatened & Endangered Species Strategies
» Conduct VELB Population Monitoring
» Support Cooperative VELB Research at the Refuge




Sacramento River National Wildlife Refuge

Elderberry Savanna — Ord Bend Unit
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Valley Elderberry Longhorn Beetle (VELB)
Desmocerus californicus dimorphus
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Sambucus meXIcana :

1990 — 2012: 114,420 elderberry shrubs planted



The effects of host plant quality and associated vegetation on
. colonization rates of the
Valley Elderberry Longhorn Beetle

Meghan Gilbart & Colleen Hatfield

Age and Cover are important variables influencing Shrub Health and VELB
Occupancy

Dense vegetation cover is associated with high percent dead biomass of
elderberry shrubs

Shrubs with highest amounts of dead biomass are not used by VELB
VELB occupancy increases with the age of restoration sites

VELB occupancy not associated with cottonwood and willows



“Habitat Characteristics of Western Yellow-billed Cuckoo

In Restored Riparian Forests on the Sacramento

Jessica Hammond & Colleen Hatfield

Present in restoration sites

Closed canopy Cottonwood Forest &
Mixed Riparian Forest with Cottonwood or Sycamore

Shrub layer with Arroyo Willow;
length of shrub patch was important

Proximity to oxbow meander loop cut-off



1999 — 2011 Results
Annual Bank Swallow Survey

Sacramento River
Red Bluff (RM 243) to Colusa (RM 143)
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== ONRC

United States Department of Agriculture
Natural Resources Conservation Service

Soil Sampling at Bank Swallow Colonies
Sacramento River

Yellow = Use area (burrows)

Soil Textures: Sand, Loamy sand, sandy loam,
loam

Clay range: 1-15 %

Blue = Non-use area

Soil Textures: Sandy loam, Loam, Silt loam

Dean W. Burkett
Chico Solil Survey Clay range: 10-20 %
Natural Resources Conservation Service



Spatial and Temporal Patterns of the Bank Swallow
on the Sacramento River

Colony Size, Persistence,

O Over Bank Vegetation, Flows, Sinuosity

Dawn Garcia & Coleen Hatfield
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*Fewer, larger colonies in Reach 2

*Smaller more abundant Colonies in Reach 3

*Number of burrows in Reach 2 & Reach 3 not significantly different
sLarger colonies more persistent ~ but subject to catastrophic loss

*Smaller more frequently established ~ very dynamic

*Colonies located below grasslands showed the greatest persistence,
followed by riparian habitat

*Colonies located below orchards were the least persistent
~ greater erosion than in forests/grasslands; increased burrow
disturbance (irrigation, mowing vibration)
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Breeding Migratory & Resident Landbirds Strategies

* Restore mid- and high-elevation floodplain riparian vegetation using habitat features identified
in California Partners for Flight/Riparian Habitat Joint Venture Riparian Bird Conservation Plan

 Coordinate with USFWS Office of Migratory Bird Management, California Partners in Flight,
Riparian Habitat Joint Venture, PRBO, and other partners to monitor focal species productivity
at restored and native riparian sites to evaluate and adapt restoration design and management
practices to enhance habitat for these species

» Annually evaluate breeding species diversity and abundance at sites under habitat restoration
and planned for restoration to adapt restoration management and design for riparian focal species

» Conduct Sacramento River main channel surveys for nesting Osprey and other visible nesting
species (Belted Kingfisher burrows)
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PRBO Conservation Science

Abundance Patterns of Landbirds in Restored
and Remnant Riparian Forests on the
Sacramento River, California, U.S.A.

Thomas Gardali,"* Aaron L. Holmes,' Stacy L. Small,* Nadav Nur,!

Geoffrey R. Geupel,' and Gregory H. Golet*

Abstract

Riparian segetation along the Sacramento  River—
California’s largest river—has been almost entirely lost,
and several wildhife spedos kv e been oxtirpated or have
declingd as o rowlt, Large-scale restoration ¢lorts are
focusing wo revegetating the land with native plants, To
evahimale restoration success. we condocted sanvews of
Landbinds on revegetated and remnant ripanan plots from
193 1o 2008 Our objectives were to estimate population
trends of landbinds, compare abundance patierms over
time between revegetatod and remnant ripatan forests,
and cvaluste abundance in redation o resorstion age.
Of the 20 spocles examined, 11 were increasing, 1 wans
decrcasing ( Laznli Bunting |Passering amomal)), and X
showed no tremd. The negative trond for Laculi Bunting
b comsistent with information on poor reprodocti ve sec-
coss and with Breeding Bind Survey resalts, There was no

apparent guild asociation common (o specks with in-
creasing tronds. Nine spocies were increasing on reveges
tated and remmant plots, four were incremsing  on
revegotatod plots only, theee were increasing on Fosmmant
plotxonly, the Lazoli Bunting was decrcasing on both, and
three species were stable on both, Although many spedes
were increasing of o faster rate on revegetated plots, their
abundance did not reach that of the remnant plots. For
revegetatod plots, “vear since planting™ was 2 strong pre-
dictor of abundance trends for 13 species: positive for 12,
negative Tor 1 Our stindy shows that restorstion activitios
alopg the Sacramonta River are saccosfully providing
habitst for o diverse community of landbinds and tha
results from bind mow toring provide o meaningful way to
oy almiate retoration succos,

Koy words: birds, California, Central Valley, indicator,
monitoring, restoration, dparian, Sacrsncnte River,

Introduction

The Sacramento River—Califormia’s largest niver—has
been severely impacted by a wide vanety of activities
mcluding habitat conversion, water diversion and regula-
tion, mining, pollution, and the introduction of nonindige -
nous invasve species. The once vast nparian forests have
been redwed to small, widely spaced, remmnt pakches,
and i is estimated that only about 2% of the onginal
forest area remains ( Katibah 1984). Furthermore, masive
changes to the natural hydrologic regime have rendered
this once dynamic system relatively stable. Histoncally,
the niver would regularly break its banks, meander up o
several kilometets over the course of a single year, and
inundate thousands of hectares. The result was a mosaic
of habstat types that included seasonal and permanent
wethinds, oxbow lakes, and forests in a dynamac armay of
seral stages (Katibah 1984; Mount 1995),

¥ PRIO Conservation Sceence, MO0 Cypress Dirive 411, Petbama, CA
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Paralicling the loss and degradation of habitat and
ccosystem function have been the loss and decline of
numerows wikdlife spedes in the Sacramento Valley. For
example, Thick4ailed chub (Gila oraisicanda), Least
Bell's Vireo (Vireo belli pusilius), and Willow Flycatcher
(Empidonax traeliit) have been extirpated. The abundance
of Chinook salmon (Oncorhynchus tshawyscha) has
declined more than 75% since the 1950k (Y oshiyama et al.
1998), and both the winter and sgring runs have federal
US. status (endangered and threatened, respectively).
Valley elMderberry longhom beetle (Desmocerus californs-
cus dimorphuy ), endemic 10 upland ripanan arcas of Cali-
forniz’s Central Valley, was listed s federally threatensd
in 1980 Two birds that still breed in the Sacramento Val-
ley have been listed as state threatened (Bank Swallow
|Riparia riparia]) and state endangered ( Western Yellow
billed Cuckoo [Coceyzus americanuy occidentalis) ).

Despite the degraded condition of the Sacramento
River system. opportunities for its restoration exist
(Griggs 1993), In 1988 The Nature Conservancy, US. Fish
and Wilkdlife Service, California Department of Fish and
Game, and the California Department of Parks and Rec
reation launched the Sacramento River Project (SRP),
which aims o restore the ripanisn ecosystem from Red
Bl o Colusa (Fig. 1: Golet o ak 2003), In gencral, the

somwan e Retoration Ecology Vol 14. No. 3, pp. 391403
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Waterfowl & other Waterbirds Strategies

» Conduct Sacramento River main channel surveys for waterfowl and other
waterbirds

 Coordinate with USFWS Office of Migratory Bird Management to conduct and report
Sacramento River waterfowl populations surveyed during midwinter waterfowl survey

» Conduct and evaluate the results of annual colonial waterbird surveys to estimate
breeding
colony locations, sizes and productivity

» Survey, locate, map and protect heron, egret and cormorant rookeries
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Red Bluff (RM 243 — Princeton RM 164) te
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Winter— February 1-15 (target Feb 8— waterfowl distribution)
Spring— April 16—-30 (target Apr 22— spring arrivals/nesting)

Late Spring— June 1-15 (target June 1- spring nesting/broods)
Summer— August 1-15 (target Aug 1- fall shorebird migration)
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Anadromous Fisheries and Native Fisheries Strateqgies
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* Restore mid- and high-elevation floodplain riparian forest to create shaded riverine aquatic
habitat (SRA) important for temperature regulation and insect sources AND

sources for large woody debris (LWD) important for aquatic fish habitat structure, fish prey
food habitat, fish carcass entrapment, a source of marine derived nitrogen (MDN)

* Modify privately constructed levees, res
bank revetment features on Refuge land
channel and to ensure recruitment of spa
Central Valley fall-run ESU Chinook salm

phic features and other

LWD

» Enhance and restore slough and oxbo 1w
native resident fishes that require warmer temperatures and slov:

» Coordinate research investigations and monitoring at the Refu
Demographics, habitat use and requirements and health of anads
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La Barranca Unit Levee Breach
Floodplain Fish Passage
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Native Plant Species Strategies

=

i":,' Wk,
« Use plant materials (seeds, acorns, stem and leaf cuttings) for habitat restoration gt
derived form local ecotypes of indigenous native plant populations to ensure conse
natural diversity and re-vegetation success

« ldentify, locate, map and conserve important and unique native plant populations
which includes reference sites for trees, shru

«Annually evaluate plant species populations
and research needs (grazing, burning, herbicgs

« Update and maintain Refuge herbarium (p
» Restore patches of native wildflowers, imp

« Support university botanical research of ec
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N Native Plant Reference Sites REFUGE
Llano Seco Floodplain Meadow La Barranca Wildflower Gravely Floodplain
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Exotic, Invasive Species Control Strategies
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* Manage vegetation and habitat for desired species composition and population levels

of native plant species: annually evaluate invasive species to be controlled; locate, map

and monitor invasive exotics that may trigger management (prescribed grazing, prescribed

fire, herbicide applications, and other mechanical removal methods such as discing and mowing)

» Conduct and support research to evaluate techniques for controlling target invasive plant
species including prescribed grazing, prescribed fire, herbicide treatments, mowing, discing
and weed tarping
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Vegetation Management—2013 Svivew

Treatment Refuge Units Unit Cells
Burn

Mow/ chip

Disc/ grade 48
Rototill 2 2 12
Spray 24 60 540
Graze 13 32 3,130
Total 4,060

Sacramento River NWR - Afton Unit
Arundo Locations, August 2008
- € il

Llano Seco cattle
grazing annual ryegrass

Rio Vista Unit
Valley Oak Woodland Burn
January 2012

S

Afton Un
Arundo donax Mapping
August 2008




RIPARIAN &
FLOODPLAIN
RESTORATION
BENEFITS TO
A DIVERSITY OF
TAXA

INSECTS

* Valley elderberry LB

» Ground-dwelling Beetles
* Bees

BIRDS
L andbirds

SMALL MAMMALS
* Rodents

* Bats

ESTUARY:WATERSHED

The
Nature

(Conservancy

Wildlife Response to Riparian Restoration

on the Sacramento River

Gregory H. Golet, The Nature Conservancy®
Thomas Gardali PREO Conservation Science
Christine A. Howell, PRBO Conservation Science
John Hunt, California State Uaiversity, Chico
Ryan A. Luster, The Nature Conservancy

William Rainey, University of California, Berkeley
Michael D. Roberts, The Nature Coaservancy
Joseph Silveira, U.S. Fish and Wildlife Service
Helen Swagerty, River Partners

Neal Williaras, Bryn Mawr College

*Correspending author: ytolet@tnc.ong

ABSTRACT

Studies that assess the success of npanan restora-
tion projects seldom focus on wildlife. More gener-
ally, vegetation characteristics are studied, with the
assumption that animal populations will recover once
adequate habitats are established. On the Sa
River, millions of dollars have been spent on habitat
restoration, yet few studies of wildlife response have
been published. Here we present the major findings
of a suite of studies that assessed responses of four
taxonomic groups (insects, birds, bats, and rodents)
Study designs fell primarily into two broad catego-
ries: comparisons of restoration sites of different
ages, and comparisons of restoration sites with agri-
cultural and remnant ripanan sites,

amento

Older restoration sites showed increased abundances
of many species of landbirds and bats relative to

younger sites, and the same trend was observed for
the Valley elderberry longhom beetle (Desmocerus
californicus dimorphus), a federally threatened
species. Species richness of landbirds and ground-
dwelling beetles appeared to increase as restoration
sites matured. Young restoration sites provided ben-
efits to species that utilize early successional riparian
habitats, and after about 10 years, the sites appeared
to provide many of the complex structural habitat
elements that are characteristic of remnant forest
patches. Eleven-year old sites were occupied by both
y-nesting birds and special-status crevice-roost-
ing bats. Restored sites also supported a wide diver-
sity of bee species, and had richness similar to rem-
nant sites. Remnant sites had species compositions of
beetles and rodents more similar to older sites than to
younger sites.

Sacramento River NWR
Monitoring & Research
1992-2013
~ 80 Projects
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» Health status of elderberry bushes at Cottonwood Forest & Mixed

riparian Forest restoration sites
« Natural recruitment of elderberry bushes on the Sacramento River

floodplain

« Current population distribution in the Sacramento Valley

and California
e Habitat use

» Alarming breeding population decline on the middle Sacramento River!
« Bank Swallow Technical Advisory Committee — Bank Swallow

Conservation Plan
» Central Valley Joint Venture Breeding Riparian Songbird Focal Species

Salmon & Sturgeon
i;?‘: — « Replacing flood-prone orchards with floodplain habitats reduces

T —— pesticide load
IR0« Longterm effects of rocking middle Sacramento River!




Sacramento National Wildlife Refuge Complex
Partnerships for Habitat Restoration Management & Conservation

U.S.
FISH & WILDLIFE
SERVICE

rd

CALFED Conservancy RIVER
Bay-Delta Program E—

HEDGEROW FARMS

-~
E‘ h% preservation)
~ )

sacramento ‘,..
river p trust pr O

-
- . !
- 2 PRBO Conservation Sciance g

sacramento river @ N,
conservation area A DUCKS UNLIMITED USDA

o wor O, NRCS

ZUSGS

science for a changing world

a voice for all interests
United States Department of Agriculture
Natural Resources Conservation Service

Audubon
oA O CALIFORNIA

Unive‘rsity
o
St Andrews

US Army
of Engineers &




Like the Dude’s carpet
our CCP ties “this" whole room together
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