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Figure 2 - Entrainment Rate and notch discharge ratio as a function of Sacramento River stage
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Figure 3 - Overall fraction of population entrained under each scenario over the 11 water year simulation
period as a function of notch location adjacent to the western end of the Fremont Weir.
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Figure 4 - CDF of discretized Knights Landing catch data as a function of associated stage at the
western end of the Fremont Weir, water years 1997-2011.

Note that approximately 25% of Knights Landing catch for spring run and winter run Chinook salmon occurred when the Sacramento
River stage was between 19’ and 22’ at the western end of the Fremont Weir
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Melinda Terry

February 15, 2018

Submitted Via Email: bcnelson@usbr.gov

Mr. Ben Nelson

Bureau of Reclamation, Bay Delta Office
801 I Street, Suite 140

Sacramento, CA 95814-2536

SUBJECT: Comments on Draft EIR/EIS for Yolo Bypass Salmonid Habitat Restoration
and Fish Passage Project (RPA 1.6.1 and 1.7)

Dear Mr. Nelson:

The following comments on the Yolo Bypass Salmonid Habitat Restoration and Fish Passage
Draft EIR/EIS are submitted on behalf of the North Delta Water Agency (NDWA/Agency).

Background of Agency and 1981 Contract

NDWA has a statutory mandate under California law to assure that the lands within the North
Delta have a dependable supply of water of suitable quality sufficient to meet present and future
beneficial uses.’ In accordance with its statutory responsibilities, in 1981 the NDWA and the
Department of Water Resources (DWR/Department) executed the Contract for the Assurance of
a Dependable Water Supply of Suitable Quality (1981 Contract).

The crux of the 1981 Contract, which remains in full force and effect, is a guarantee by the State
of California that, on an ongoing basis, DWR will ensure through the operation of the State
Water Project that suitable water will be available to satisfy all agricultural and other reasonable
and beneficial uses in all channels within NDWA’s boundaries. The 1981 Contract contains
specific minimum water quality criteria to be maintained year-round and obligates DWR to
avoid or repair damages from hydrodynamic changes resulting from conveyance of SWP water.
The 1981 Contract also provides that, if necessary, DWR will provide alternative water supplies
of suitable quality and quantity or to limit the operations of the SWP pumps and reservoirs in
order to maintain compliance with the minimum water quality criteria contained in the contract.

! North Delta Water Agency Act, Chapter 283, California Statutes of 1973.

910 K Street, Suite 310, Sacramento, CA 95814 (916) 446-0197 (916) 446-2404 northdeltawater.net
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Subsequently, during “Phase IV” of the water right hearings that led up to Water Right Decision
No. 1641 revised, DWR acknowledged its responsibilities to NDWA by means of a
Memorandum of Understanding dated May 26, 1998. Taken together, the 1981 Contract and the
1998 Memorandum of Understanding constitute a broad commitment by DWR to provide a
water supply of suitable quality and quantity within the jurisdictional boundaries of NDWA.

DWR'’s compliance with the binding terms of the 1981 Contract is not discretionary. Moreover,
the legal standards that govern DWR’s discharge of its obligations under the 1981 Contract are
quite different from those that govern DWR’s compliance with NEPA, CEQA and other
applicable law. For example, while CEQA requires DWR to implement feasible mitigation
measures to reduce significant impacts of projects to less-than-significant levels, DWR may not,
as a matter of contract law, choose not to comply with the specific requirements of the 1981
Contract based on a determination of infeasibility, or otherwise.

Under the 1981 Contract, the State is prohibited from conveying SWP water so as to cause
decrease in natural flow, increase in natural flow, reversal of natural flow direction, or alteration
of water surface elevations in Delta channels to the detriment of Delta channels or water users
within the Agency. So the Final EIR/EIS should analyze where any of these impacts occur in
any of the channels and tributaries throughout the 300,000 acres of the Agency boundaries as a
result of this project design and operation.

The State (SWP) is also required to either the repair or alleviate damage, improve the channels as
necessary, or provide diversion facility modifications required for any seepage or erosion
damage to lands, levees, embankments, or revetments adjacent to Delta channels within Agency
associated with conveyance of SWP, which includes this habitat project. So the Final EIR/EIS
should carefully analyze these potential impacts and design fixes where necessary.

The CVP and SWP are operated in accordance with the Coordinated Operation Agreement
between the federal government and the State of California.> Therefore, the Project Proponents
must ensure that the diversion through new Fremont Weir operable gates into the Yolo Bypass of
any CVP and SWP water released from upstream storage does not impede DWR’s ability to fully
comply with the water quality and availability terms and conditions of the 1981 Contract. The
following comments on the Draft EIR/EIS are intended to ensure continued compliance with the
1981 Contract and the requirements of the National Environmental Policy Act (NEPA).

Project Purpose

On June 4, 2009 the National Marine Fisheries Service (NMFS) issued its Biological Opinion

2 Authorized by Public Law 99-546.



asisvf
Polygonal Line

asisvf
Polygonal Line

asisvf
Polygonal Line

asisvf
Polygonal Line

asisvf
Text Box
3

asisvf
Text Box
2

asisvf
Text Box
4


Page |3

and Conference Opinion on the Long-Term Operations of the Central Valley Project and State
Water Project (BiOp) that concluded if left unchanged, the SWP and CVP operations were likely
to jeopardize the continued existence of four federally-listed anadromous fish species.
Subsequently, the Department of Water Resources (DWR) and the Bureau of Reclamation
(USBR) have issued their Fish Restoration Program Agreement Implementation Strategy
(FRPA) to create aquatic habitat and fish passage improvements in the Delta as part of their
requirement to maintain ESA incidental take permits for the operation of the SWP and CVVP
pumping facilities in the South Delta.

In order to comply with RPA 1.6.1 and 1.7 in the BiOps and FRPA, this Yolo Bypass fish
restoration project (Project) was initially included in the Bay Delta Conservation Plan (BDCP) as
Conservation Measure 2 and is now one of the projects in the California EcoRestore Program.

Deficiencies of Analysis in Draft EIR/EIS

The assumptions used for the analysis and impact conclusions in Chapter 5 Water Supply and
Chapter 6 Water Quality are inadequate, failing to identify or analyze the full scope of water
supply and quality impacts to water users located in the Yolo Bypass and downstream in the
Delta. Diverting water from the Sacramento River during normal, dry or critically dry years
through a notched weir may have significant effects on Sacramento River water quality and
quantity effecting downstream areas and water users.

Reduced water quality conditions created by operation of new operable Fremont Weir gates
could constitute a “taking” of water rights due to the water supplies in and downstream of the
Plan Area essentially being degraded to the point of significant impairment of existing beneficial
uses, requiring compensation under the law and under the 1981 Contract. The Final EIR/EIS
must be revised to acknowledge and mitigate these adverse impacts in the Water Supply Chapter
and consider whether the damage to water users is a violation of California’s “No Injury Rule”
statutes governing “Priority of Water Rights,” or standards in CEQA and NEPA governing
disclosure, weighting of impacts, and cumulative effects on environmental and human resources.

Both chapters analyze impacts to CVP and SWP contractors, but limit analysis of impacts to
non-CVP/SWP water users with junior water rights and that are related to implementation of
Term 91. Currently, the Draft EIR/EIS only acknowledges water availability impacts to the
proposed new North Delta Diversions in the WaterFix project from the alternatives in this
Project because of reduced flows in the Sacramento River between Fremont Weir and Delta.

Section 5.1.3 Non-CVP and SWP Water Users acknowledges there are hundreds of diverters

with water rights junior to CVP/SWP that divert from Sacramento River and tributaries and
within the Yolo Bypass, but fails to mention there are a total of approximately 2,500 individual
water diversion intakes in the Delta, many of which have more senior water rights than
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CVP/SWP and are gravity siphons that could be negatively impacted by lowered water surface
elevations or increases in salinity regardless if Term 91 is implemented or not. The absence of
describing the context in which local water supplies are accessed and used, results in the Draft
EIR/EIS Water Supply Chapter 5 failing to properly disclose the level of significant impacts
imposed on agricultural and municipal water users in the Plan Area.

Section 5.3.1.4 analyzes how non-CVP/SWP water users with water rights junior to the CVP and

SWP could be affected by changes in the application of Term 91, but does not disclose, analyze

or mitigate impacts to water users with more senior water rights or water users within NDWA’s

boundaries. Sec 5.1.2 State Water Project also fails to mention NDWA Contract obligations that
DWR must meet.

Chapter 5 Water Supply also fails to disclose that the water to be diverted from the Sacramento
River is from CVVP/SWP stored water supplies or that such diversion requires submission of a
Change of Diversion Petition to the State Water Resources Control Board so that hearings can be
held to ensure that no other legal water users are injured from the diversion of 6,000-12,000 cfs
from the Sacramento River into the Yolo Bypass.

This Project was analyzed in the BDCP EIR/EIS as Conservation Measure 2, however no
mention of the impacts identified in the Effects Analysis is included in the Yolo Bypass Draft
EIR/EIS. The Final Yolo Bypass EIR/EIS should disclose and describe the many cumulative
water surface elevation and water quality impacts identified in the BDCP Effects Analysis and
EIR/EIS that would occur with implementation of both Conservation Measure 1 (WaterFix
Project) and Conservation Measure 2 such as:

¢ In the North Delta, flow patters will be altered by the increased diversions to the Yolo
Bypass (CM2) and operations of the new north Delta intake facilities (CM1). Chap 5,
page, 5.3-2.

e The average modeled annual inflow at Freeport for the evaluated starting operations was
reduced by about 650,000 af compared to existing conditions, primarily as a result of the
increased Fremont Weir Spills (CM2). Chap 5, 5.3-3.

e The Freeport median flows in January, February, and March for the evaluated starting
ops cases were about 3,000 cfs less than existing conditions flows, reflecting the

increased spills at the Fremont Weir into the Yolo Bypass (CM2). Chap 5, page 5.3-4.

e Overall, proposed operation of Fremont notch extended the duration of spills from 78
days under the EBC2_LLT to 117 days under the ESO_LLT, and the duration of
floodplain inundation from 85 to 124 days, respectively. Chap 5, page 5C.5.4-28.
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A decrease of 6,000 cfs in the Sacramento River could result in as much as a 3-foot
reduction in river stage, although understanding of how notch flows would affect river
stage is incomplete. Chap 5, page 5C.5.4-6.

In addition to flows from new north Delta intakes, BDCP habitat restoration may modify
hydrodynamics in the Delta. These hydrodynamic changes in turn can change salinities,
DO, turbidity, and flows. Chap 5, page 5C.1-1. N

The median diversions into Sutter and Steamboat Sloughs are lower under the evaluated
starting ops because of the Fremont Weir notch increases the diversions to the Yolo
Bypass and because north Delta intakes reduce the Sacramento River flow at these two
sloughs. In addition, tidal restoration in the Cache Slough Complex was simulated to
shift the tidal elevations and reduce the Sutter/Steamboat diversion fractions. The BDCP
median diversion flows were reduced by about 1,000 cfs in January, about 5,000 cfs in
February, and about 3,500 cfs in March compared to the existing conditions. The
reductions in the Sutter/Steamboat Slough diversions were about 40% of the simulated
north Delta intake diversions. Chap 5, page 5.3-10.

Predicted reduced monthly median diversion flows to DCC and Georgiana Slough for
evaluated starting ops because the north Delta intakes reduced the Sacramento River
flow. The average annual diversions into the DCC and Georgiana Slough were about
3,750 TAF (24% of the Sacramento River flow at Freeport) for the existing conditions
and were reduced to about 3,50 TAF (21% of Sac River flow) for the BDCP ops. Chap 5,
page 5.3-10.

North Delta intakes combined with diversion of water into Yolo Bypass (CM2) inevitably
would result in less Sacramento River flow below intakes with potential for greater
incidences of Sac River flow reversals in the vicinity of Georgiana Slough and the DCC.

Chap 5, page 5C.4-78. I

Removal of road crossings and agricultural impoundments, earthwork and construction of
structures to reduce Tule Canal/Toe Drain channel capacities. Chap 4, page 4-16.
Modification of existing configuration of the discontinuous channels along the western
edge of the Yolo Bypass to reduce diversion of Delta water for Yolo Bypass irrigation.
Chap 4, page 4-16.

Operations result in changes in flow and potentially changes in water quality, habitat, and
predation. Operational impacts on fish may include changes in spawning, migration, and
rearing habitat associated with changes in reservoir operations, diversion of water, and
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the consequent changes in flow in the Sacramento River and water circulation and quality
through the Delta. Placement and operation of intakes may also result in changes in the
potential for predation. Chap 4, page 4-20.

Unmitigated Water Quality and Availability Impacts

The Draft EIR/EIS fails to properly analyze and disclose several potential significant impacts to
water users or analyze impacts to DWR’s ability to comply with the water supply availability
and quality terms and conditions contained in the 1981 Contract.

The Project Proponents need to broaden the analysis in the Final EIR/EIS to include disclosure
of following impacts associated with diverting between 6,000-12,000 cfs from the Sacramento
River more frequently and for longer duration, and provide mitigation measures if the following
impacts are significant:

Affects to water surface elevations in Delta waterways and the salinity criteria at seven
monitoring locations identified in the 1981 Contract from implementation of RPA 1.6.1
and 1.7.

If implementation of RPA 1.6.1 and 1.7 are successful in increasing the abundance of
special status or endangered species in the Yolo Bypass, then ESA restrictions could
become problems for existing water diversion intakes that currently do not have impacts
on listed species.

Diverting 6,000-12,000 cfs into the Yolo Bypass will lower water surface elevations in
the Sacramento River and downstream tributaries, including Sutter and Steamboat
Sloughs, reducing water availability for existing intakes.

The Final EIR/EIS should be revised to include:

1. A comprehensive description of the 1981 Contract and the Final EIR/EIS should focus on

alternatives that are feasible in light of the requirements of the 1981 Contract.

Perform hydrologic and hydraulic modeling that assumes the terms and conditions of the
1981 Contract as the “baseline” condition (EXisting Conditions), including but not limited
to its water quality requirements, will remain in full force and effect at all seven
monitoring locations.

Modeling should analyze not only the potential impacts to water quality, water surface
elevations, flows and flow direction, increased seepage and erosion resulting from
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various alternatives, but also the mitigations associated with the repair, modification, or
replacement of existing landowner diversion facilities and levees as required under
Article 6 of the 1981 Contract due to the modification of the Fremont Weir.

4. NEPA imposes an obligation to analyze and mitigate the significant effects (direct and
indirect) associated with “human environment” (42 U.S.C. § 4332) and “economic, social
or health” effects (40 C.F.R. § 1508.8). The Final EIS must analyze the extent that any of
the project alternatives cause agricultural land within NDWA to be taken out of
agricultural production.

Thank you for considering our comments and recommendations for revising the Final Draft
EIR/EIS for the Yolo Bypass Fish Restoration Project.

Sincerely,

AWSha /A*WZS

Melinda Terry,
Manager
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Buckman, Carolyn

From: Bahia, Maninder@DWR <Maninder.Bahia@water.ca.gov>
Sent: Monday, January 29, 2018 12:23 PM

To: Buckman, Carolyn

Subject: FW: Fish passage project

From: Kyle Lang [mailto:langorchardslic@aol.com]

Sent: Friday, January 19, 2018 12:17 PM

To: Bahia, Maninder@DWR <Maninder.Bahia@water.ca.gov>

Cc: bypassfarms@gmail.com; Michele Clark <mclark@theyololandtrust.org>; jvnolan@yololaw.com;
kentalangd4@gmail.com

Subject: Fish passage project

Hi Manny,

I've been reviewing the documents regarding fish passage.
Our main concern is the drainage of Tule canal and public access.
Can you direct me to the section in the report that covers this.

Dominic and Michele please add any other questions you have.

Thanks Kyle Lang
Manager Reclamation District 1600

Sent from my iPhone
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Buckman, Carolyn

From: Bahia, Maninder@DWR <Maninder.Bahia@water.ca.gov>
Sent: Monday, January 29, 2018 12:24 PM

To: Buckman, Carolyn

Subject: FW: Fish passage project

From: Kyle Lang [mailto:langorchardslic@aol.com]

Sent: Thursday, January 25, 2018 8:35 AM

To: Bahia, Maninder@DWR <Maninder.Bahia@water.ca.gov>; tct@Imce.net

Cc: bypassfarms@gmail.com; Michele Clark <mclark@theyololandtrust.org>; jvnolan@yololaw.com;
kentalangd4@gmail.com; Enstrom, Karen@DWR <Karen.Enstrom@water.ca.gov>; Nelson, Ben@usbr.gov
<bcnelson@usbr.gov>; Buckman, Carolyn (BuckmanCM@cdmsmith.com) <BuckmanCM@cdmsmith.com>
Subject: Re: Fish passage project

Hi Manny,

After reviewing section 5 | can see when and how much flow is expected.

However | don't see the actual condition of the Tule canal addressed. As in our meeting we asked that the condition and
ability of the Tule canal be studied and addressed.

From visual inspection of the Tule canal it has filled in with soil and vegetation. Currently the canal barely handles our
natural flow drain which is located 2.2 miles south of the Fremont Weir.

This drain is our only drain and we rely on it. If we are unable to use it the cost of pumping water out of the district will
cost upwards of $20,000.

We request this be studied and a maintenance plan by Dwr be created and part of the funding for this project be the
continuing operations and maintenance of the Tule Canal.

Thanks Kyle Lang
Manager
Reclamation District 1600

Sent from my iPad

>0nJan 19, 2018, at 2:02 PM, Bahia, Maninder@DWR <Maninder.Bahia@water.ca.gov> wrote:
>

> Hi Kyle,

>

> Thank you for reviewing the document.

>
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> Appendix H5 has lots of graphs that can be used to figure out the timing of when existing and project flows enter and
drain out of the Bypass.

>

> Carrie,

>

> Can you help me point Kyle to where he could find info regarding public access.
>

> Thanks,

>

> Manny

>

> From: Kyle Lang [mailto:langorchardslic@aol.com]

> Sent: Friday, January 19, 2018 12:17 PM

> To: Bahia, Maninder@DWR <Maninder.Bahia@water.ca.gov>

> Cc: bypassfarms@gmail.com; Michele Clark <mclark@theyololandtrust.org>; jvnolan@yololaw.com;
kentalang44@gmail.com

> Subject: Fish passage project

>
> Hi Manny,

>

> I've been reviewing the documents regarding fish passage.

>

> Our main concern is the drainage of Tule canal and public access.
>

> Can you direct me to the section in the report that covers this.

>

> Dominic and Michele please add any other questions you have.
>

> Thanks Kyle Lang

>

> Manager Reclamation District 1600

>

> Sent from my iPhone
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Buckman, Carolyn

From: Nelson, Benjamin <bcnelson@usbr.gov>

Sent: Friday, February 16, 2018 11:29 AM

To: Buckman, Carolyn

Subject: Fwd: Reclamation District 1600 Comments :Yolo Bypass Salmonid Habitat Restoration and Fish

Passage Project

---------- Forwarded message ----------

From: Kyle Lang <langorchardsllc@aol.com>

Date: Thu, Feb 15, 2018 at 2:56 PM

Subject: Reclamation District 1600 Comments :Yolo Bypass Salmonid Habitat Restoration and Fish Passage Project
To: Karen.Enstrom@water.ca.gov, bcnelson@usbr.gov

Cc: Michele Clark <mclark@theyololandtrust.org>, Dominic Bruno <bypassfarms@gmail.com>, kentalang44@gmail.com,
Jim Nolan <jvnolan@yololaw.com>

Karen and Ben,

Table ES-2 — HYD-1 — In reading the no action, the text reads as if there is no change from the existing condition. If that’s
correct, how can it have “2 additional occurrences of monthly flows greater than the maximum existing conditions

monthly flow, 136,869 cfs?” Is this due to unrelated changes to reservoir operations or planned projects upstream of the
Fremont Weir?

Table ES-2 — HYD-2 — Same comments as above.

Table ES-2 — WS-3, 4 and 5 — These should be reviewed by water supply interests to confirm they agree with the findings
and significance.

Section 2.4.2.1 - Identifies 7-8 acres of land that would be purchased for disposal. Long term sediment removal will
require an additional 38-43 acres for disposal of soils from periodic maintenance removal of sediment. It's not clear that
the impacts of converting Ag land for sediment disposal has been evaluated.

Section 2.4.4.3 - Identifies that grasses and woody vegetation can remain in the channel unless it is an obstruction to
flow. Chapter 4 does not evaluate the impacts of leaving the woody vegetation in the channel. Removal of woody
vegetation in the floodway has become increasingly challenging from a regulatory perspective. [The project description

should be revised to remove woody vegetation annually and provide the ESA clearance for the removal.‘Tﬁe project
\ should also mitigate for any long term impacts that result from this O&M activity.

Section 2.4.5 - Says DWR will monitor GW and work with property owners to implement a physical solution if necessary.
Who determines what is necessary? Consideration should be given to empowering an independent third party to make
the determination of whether there is an impact and what the appropriate mitigation is. | don’t think you want DWR
deciding this. | also questions whether their approach to this issue is sufficient to meet CEQA requirements to disclose
the project impacts. The safe thing to do would be to identify the impact and mitigation measure and then only

implement if the groundwater data confirmed the impact.

Chapter 4 -H&H - The impact of increased flows leading to natural recruitment of riparian vegetation was discussed, but
not evaluated. A baseline for woody vegetation along the tule canal should be evaluated and the project should have an

1
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O&M element that maintains this annually. The impacts should be evaluated as part of the project so that at the time
the maintenance is conducted mitigation is not required.|The Section 7 and CESA consultation should also cover this

[19]

activity.

Chapter 12 - Geology and Soils - Impact GEO-1 - The analysis identifies a 13 percent increase in annual sedimentation

rates and that while sediment removal will need to occur more frequently, it's a less than significant impact. Sediment
removal in the floodway has become increasingly more difficult to get permitted and more costly due to mitigation
requirements. Any change should be considered significant. [The project should include CESA and ESA coverage for all

O&M activities, including sediment removal.

Impacts on RD 1600 gravity drain — The project as propose will have an adverse impact on RD 1600 drainage. When the
notch has water flowing through it, the backwater in the Tule canal will prevent the gravity drain from draining the
district. This will require the pump station to be used more often resulting in increased electrical costs and wear and tear
on the pump station requiring more frequent maintenance, repair and rehabilitation. The increase in sedimentation that
is associated with the project will also reduce the effectiveness of the gravity drain. The project should include periodic
removal of sediment in the Tule Canal to avoid impacting the gravity drain. [CESA and ESA coverage should include

coverage for this O&M activity.

Public access - In your report it states there is a public parking area. There is no public parking area it is the top of the
bypass levee. Department of Water Resources has a easement to maintain the levee and perform flood related
activities.

In your report it mentions a 3000 foot slurry wall starting at the Fremont Weir. This slurry wall needs to continue south

approximately 3 miles to the point the ridge cut enters the Tule canal. At this connection the water flows keep the Tule
canal from filling in with sediment.
Between the Fremont Weir and Ridge cut the water barely flows due to sediment filling up the canal and primrose

growing. There are also 4 beaver dams that go across the entire Tule Canal.

During the project itself what will the impacts be to the district and farmers? Any issues with damaging our roads from

traffic?|Any issues with draining our main canal into the Tule Canal?

CHAPTER 6:

6.3.3.2.1 Impact WQ-1: Construction- or maintenance-related degradation of surface water quality such that it would
exceed regulatory standards or would substantially impair beneficial uses of surface water

Construction activities under Alternative 1 would involve demolition of a portion of the existing Fremont Weir;
construction of a headworks structure, intake channel and outlet channel; and grading of the transport channel. These
activities could affect water quality temporarily during the construction period. Possibilities include mobilizing sediment
and associated contaminants during excavation and grading, release of construction-related chemicals such as oils, fuels,
cement, solvents, etc. from improper handling or accidents.

Maintenance activities would include sediment removal every five years within the Fremont Weir Wildlife Area using
construction equipment to load and haul it from the bypass; these maintenance activities have the potential to affect
water quality in the Yolo Bypass in the same ways as construction activities at the beginning of the project. Maintenance
activities would not include dredging in the Sacramento River or Tule Canal. 6-25 WHY NOT?

Thanks Kyle Lang
Manager Reclamation District 1600
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Ben Nelson

Natural Resources Specialist

Bureau of Reclamation, Bay-Delta Office
801 I St, Suite 140, Sacramento, CA 95814
office - 916-414-2424

cell - 916-539-9510
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Buckman, Carolyn

From: Nelson, Benjamin <bcnelson@usbr.gov>
Sent: Friday, February 16, 2018 11:30 AM

To: Buckman, Carolyn

Subject: Fwd: RD 1600

Attachments: RE RD 1600 Drainage Timing

---------- Forwarded message ----------

From: Todd Tommeraason <tct@Imce.net>

Date: Thu, Feb 15, 2018 at 11:11 AM

Subject: RD 1600

To: "Karen.Enstrom@water.ca.gov" <Karen.Enstrom@water.ca.gov>
Cc: "bcnelson@usbr.gov" <bcnelson@usbr.gov>

Karen,

See my comments on attached email.

Let me know if you need anything else

Todd C. Tommeraason | Principal, P.E.

Laugenour and Meikle
Civil Engineering = Land Surveying = Planning
608 Court Street, Woodland, CA 95695

p: 530.662.1755 = c: 530.908.7740

tct@Imce.net « www.Imce.net

---------- Forwarded message ----------

From: Todd Tommeraason <tct@Imce.net>

To: Kyle Lang <langorchardslic@aol.com>, "Bahia, Maninder@DWR" <Maninder.Bahia@water.ca.gov>

Cc: "kentalang44@gmail.com" <kentalang44@gmail.com>, "Dominic Bruno (bypassfarms@gmail.com)"
1
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<bypassfarms@gmail.com>, "Martinez, Analisa@DWR" <Analisa.Martinez@water.ca.gov>, Michele Clark
<mclark@theyololandtrust.org>, "Reinhardt@mbkengineers.com" <Reinhardt@mbkengineers.com>
Bcc:

Date: Thu, 15 Feb 2018 16:00:19 +0000

Subject: RE: RD 1600 Drainage Timing

Manny,

The project proposes to construct a channel that will discharge flows to the Tule Canal “Tule Pond” without any
improvements to the existing Canal downstream of this connection.

This canal has not been cleaned out in years and there needs to be an allowance for this maintenance work to be
completed during construction of this project and a plan for regular maintenance to clean out vegetation and sediment
in the future.

These improvements should at a minimum take place from the new point of discharge in to the Tule Canal south to the
new agricultural crossing#1.

Without these improvements water levels will increase in the area of RD 1600’s drainage pumping plant reducing their
ability to gravity discharge their drainage and forcing them to pump drainage waters and adding significant costs to their
annual budget.

Todd C. Tommeraason | Principal, P.E.

Laugenour and Meikle
Civil Engineering = Land Surveying = Planning
608 Court Street, Woodland, CA 95695
p: 530.662.1755 = c: 530.908.7740

tct@Imce.net « www.Imce.net

From: Kyle Lang [mailto:langorchardslic@aol.com]
Sent: Monday, February 05, 2018 10:48 AM
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To: Bahia, Maninder@DWR <Maninder.Bahia@water.ca.gov>

Cc: Todd Tommeraason <tct@Imce.net>; kentalang44@gmail.com; Dominic Bruno (bypassfarms@gmail.com)
<bypassfarms@gmail.com>; Martinez, Analisa@DWR <Analisa.Martinez@water.ca.gov>; Michele Clark
<mclark@theyololandtrust.org>; Reinhardt@mbkengineers.com

Subject: Re: RD 1600 Drainage Timing

Hi Manny,

Depending on when farmers start irrigation. If it’s a dry spring then irrigation begins in April. We will be irrigating fields
until September 1.

There is no way to work out an irrigation schedule because it is determined by the weather.

It may be best to meet out at project to understand the different factors that will affect the project.

Thanks Kyle Lang

Sent from my iPhone

On Jan 29, 2018, at 9:13 AM, Bahia, Maninder@DWR <Maninder.Bahia@water.ca.gov> wrote:

Good morning Kyle,

We are planning construction activities for the Fremont Weir Adult Fish Passage Modification Project,
the smaller project that has no inundation changes, and wanted to know when RD 1600 drains their
fields. This project is different than the project documents you're currently reviewing This project
includes the improvement of Ag-Xing 2 and the removal of Ag-Xing 3 (see below) to improve fish
passage. Construction is scheduled to begin in May and go through October. Knowing the timing of
when RD 1600 drains their fields into the Tule Canal will help us plan construction activities. Please
feel free to give me a call or reply all.

Thanks,


mailto:Maninder.Bahia@water.ca.gov
mailto:Reinhardt@mbkengineers.com
mailto:mclark@theyololandtrust.org
mailto:Analisa.Martinez@water.ca.gov
mailto:bypassfarms@gmail.com
mailto:bypassfarms@gmail.com
mailto:kentalang44@gmail.com
mailto:tct@lmce.net
mailto:Maninder.Bahia@water.ca.gov

Manny

916-376-9835

<image003.jpg>

Manny Bahia, PE

Ben Nelson

Natural Resources Specialist

Bureau of Reclamation, Bay-Delta Office
801 I St, Suite 140, Sacramento, CA 95814
office - 916-414-2424

cell - 916-539-9510
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Sent Via E-Mail
February 14, 2018

Karen Enstrom

California Department of Water Resources
3500 Industrial Blvd.

Sacramento, CA 95691
karen.enstrom@water.ca.gov

Subject: Yolo Bypass Salmonid Habitat Restoration and Fish Passage Project (Project
No. SCH#2013032004)

Dear Ms. Enstrom:

The Sacramento Municipal Utility District (SMUD) appreciates the opportunity to provide
comments on the Draft EIR for the Yolo Bypass Salmonid Habitat Restoration and Fish
Passage. SMUD is the primary energy provider for Sacramento County and has facilities
within the project area. SMUD'’s vision is to empower our customers with solutions and
options that increase energy efficiency, protect the environment, reduce global warming,
and lower the cost to serve our region. As a Responsible Agency, SMUD aims to ensure
that the proposed Project limits the potential for significant environmental effects on SMUD

facilities, employees, and customers.

We have no comments to offer at this time, but would appreciate if the Department of Water
Resources would continue to keep SMUD facilities in mind as environmental review of the
Project moves forward as SMUD maintains a high pressure gas line that crosses the
Yolo Bypass just north of 1-80. The current design does not conflict with SMUD’s
facilities; however, any redesign would need to be subject to additional review by
SMUD for conflict aversion. Please reroute the Project analysis for SMUD’s review if
there are any changes to the scope of the Project.

If you have any questions regarding this letter, please contact Ammon Rice at 916-732-7466
or ammon.rice@smud.org

Sincerely,

I Uewte <o

Nicole Goi

Regional & Local Government Affairs
Sacramento Municipal Utility District
6301 S Street, Mail Stop A313
Sacramento, CA 95817
entitlements@smud.org

Cc: Ammon Rice

SMUD CSC | 6301 S Street | P.O. Box 15830 | Sacramento, CA 95852-0830 | 1.888.742.7683 | smud.org
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Yolo Habitat Conservancy

,‘3‘ County of Yolo e Cityof Davis e Cityof Winters e City of West Sacramento

City of Woodland e University of California, Davis
Yolo Habitat
Conservancy

February 15, 2018

Mr. Ben Nelson

Bureau of Reclamation
801 | Street, Suite 140
Sacramento, CA 95814

Ms. Karen Enstrom

California Department of Water Resources
3500 Industrial Blvd.

West Sacramento, CA 95691

Subject: Draft Environmental Impact Statement/Environmental Impact Report for the Yolo
Bypass Salmonid Habitat Restoration and Fish Passage Project (State Clearinghouse #
2013032004)

Dear Mr. Nelson and Ms. Enstrom,

Thank you for the opportunity to review and comment on the Yolo Bypass Salmonid Habitat
Restoration and Fish Passage (“Yolo Bypass Salmonid Project”) Draft Environmental Impact
Statement/ Environmental Impact Report (“EIS/EIR”). As you know, the Yolo Habitat
Conservancy is in the final stages of completing the Yolo Habitat Conservation Plan/Natural
Community Conservation Plan (Yolo HCP/NCCP) and expects the California Department of Fish

and Wildlife and the U.S. Fish and Wildlife Service to issue permits by June 2018. The Yolo 1

HCP/NCCP is a comprehensive, countywide plan to provide for the conservation of 12 sensitive
species (“covered species”)! and the natural communities and agricultural land on which they
depend. The Yolo HCP/NCCP’s Plan Area encompasses the entire area of Yolo County and
prioritizes conservation of habitat in the Yolo Bypass, especially for giant garter snake and
western pond turtle.

1 Yolo HCP/NCCP covered species include: palmate-bracted bird’s beak (Chloropyron palmatum), Valley elderberry
longhorn beetle (Desmocerus californicus dimorphus), California tiger salamander (Ambystoma californiense),
western pond turtle (Actinemys marmorata), giant garter snake (Thamnophis gigas), Swainson’s hawk (Buteo
swainsoni), white-tailed kite (Elanus leucurus), western yellow-billed cuckoo (Coccyzus americanus hypugaea),
western burrowing owl (Athene americanus occidentalis), least Bell’s vireo (Vireo bellii pusillus), bank swallow
(Riparia riparia), and tricolored blackbird (Agelaius tricolor).

611 North Street, Woodland, CA 95695 e Phone: 530-723-5504 ® www.yolohabitatconservancy.org
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The Conservancy understands the need to improve habitat in the Yolo Bypass for endangered
and threatened fish species, but urges the Bureau of Reclamation and the Department of Water
Resources to work with the Yolo Habitat Conservancy to develop a preferred alternative that
minimizes the impact of the project on endangered and threatened terrestrial species,
including the species covered by the Yolo HCP/NCCP. After over 15 years of work on the Yolo
HCP/NCCP, the investment of $3.7 million in state and federal planning grants, and the
investment of over $5 million in local funding, it is critical that the Yolo Bypass Salmonid Project
complement, and not conflict with, the Yolo HCP/NCCP.

Based on our review of the Yolo Bypass Salmonid Project Draft EIS/EIR, we have identified
several areas of this document warranting further clarification and analysis. Descriptions and
recommendations for your consideration are provided below.

Page ES-17 (Issues of Known Controversy) and Section 23-9 (Controversies and Issues Raised
by Agencies and Public — CEQA requires that the EIR address areas of controversy and issues to
be resolved (CEQA Guidelines Section 15123(b)(2) and (3)). Page ES-17 and Section 23-9 make
no mention of concerns raised by multiple stakeholders, including Yolo County and the Yolo
Habitat Conservancy among others, that the project is designed and analyzed in a silo with only
superficial consideration of consistency with the impending Yolo HCP/NCCP. These discussions
also fail to identify that, as proposed, the project will potentially adversely affect the success of
the Yolo HCP/NCCP and the ability of the YHC to successfully establish the Yolo HCP/NCCP
conservation reserve system. The Yolo HCP/NCCP identifies approximately 22,316 acres of the
Yolo Bypass as Priority 1 acquisition lands and approximately 6,237 acres of the Yolo Bypass as
Priority 2 acquisition lands for the Yolo HCP/NCCP reserve system (See Attachment A). These
lands have been identified as having a high acquisition priority for the conservation of the Yolo
HCP/NCCP’s covered species based on the potential habitat that they provide to multiple Yolo
HCP/NCCP covered species including giant garter snake, western pond turtle, Swainson’s hawk,
white-tailed kite, yellow-billed cuckoo, and least Bell’s vireo (See Attachments B-G). Please
expand the sections of the EIS/EIR identified above to include an adequate discussion of these
areas of controversy and issues to be resolved.

Preferred Project Analysis -- The EIS/EIR acknowledges that NEPA and CEQA have different
requirements but does not accurately or completely articulate the relevant extent of these
differences. As a result, the impact analysis is inadequate and it is not possible to discern the
required CEQA impact conclusions. The requirements for analysis of the impacts of the
preferred project under CEQA are substantively different from the same requirements under
NEPA. For CEQA the proper baseline for determining whether the Proposed Project/Preferred
Action/Alternative 1 will have adverse impacts is existing conditions or setting (CEQA Guidelines
Section 15125), whereas under NEPA the baseline is the No Project/No Action Alternative. This
distinction is not apparent in the EIS/EIR, yet is required by law. Please revise the EIS/EIR to
clearly reflect this analysis and conclusions, and recirculate the document to allow stakeholders
such as the YHC to properly consider the analysis and results.
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Alternatives Analysis — The EIS/EIR also does not clearly recognize that the requirements for
alternatives analysis under CEQA are substantively different from the requirements for
alternatives analysis under NEPA. For CEQA the proper point of comparison for alternatives is
the Proposed Project/Preferred Action/Alternative 1 (CEQA Guidelines Section 15126.6(d)).
Under NEPA the proper point of comparison for alternatives is the No Project/No Action
Alternative. This distinction is not apparent in the EIS/EIR, yet is required by law. Please revise
the EIS/EIR to clearly reflect this analysis and conclusions, and recirculate the document to
allow stakeholders such as the YHC to properly consider the analysis and results.

Standard for Adequacy — The basic CEQA standard for adequacy is an evaluation of the
environmental effects of a proposed project in light of what is reasonably foreseeable (CEQA
Guidelines Section 15151). Implementation of the Yolo HCP/NCCP is reasonably foreseeable.
The final HCP/NCCP and related EIS/EIR were delivered to the FWS and CDFW on January 23,
2018 and are awaiting the authorization of those agencies for formal release and final action.
Both the federal and state governments have extensive investments in this plan and common
interests in ensuring its success. In light of this please revise the second to last threshold of
significance in Chapter 9 (Vegetation, Wetlands, and Wildlife Resources) related to HCP
consistency to include “impending” as well as adopted HCPs, such as the Yolo HCP/NCCP. Also,
please revise this chapter generally, and in Impact TERR-11 in particular, to include a complete
analysis of the potential for conflict with the Yolo HCP/NCCP, and recirculate the document to
allow stakeholders such as the YHC to properly consider the analysis and results.

Chapter 9 (Vegetation, Wetlands, and Wildlife Resources) Analysis and Approach — Section
9.3.2 (Thresholds of Significance — CEQA) is missing the mandatory discussion of the following
issues (CEQA Guidelines Section 15065(a)(1)): 1) whether the project has the potential to
substantially degrade the quality of the environment; 2) whether the project has the potential
to substantially reduce the habitat of a fish or wildlife species; 3) whether the project has the
potential to cause a fish or wildlife population to drop below self-sustaining levels; and 4)
whether the project threatens to eliminate a plant or animal community. Please revise Section
9.3.2 to include these mandatory thresholds, and please revise this Chapter to include an
analysis of these impacts, including substantiated conclusions, and feasible mitigation.

Impact TERR-3 — The analysis provided in Section 9.3.3.2.3 and elsewhere in this chapter

related to the impact of operations on giant garter snake resulting from changes in the duration
of inundation acknowledges “inundation of occupied burrows below the elevation of
floodwaters may result in the loss of giant garter snake individuals,” but considers these direct
or indirect adverse effects on giant garter snake less than significant. The analysis relies on an
increased number of days of inundation as the metric for making this determination; however,
there is no discussion of any analysis that was conducted to determine the increase in
inundation area resulting from the project that would not otherwise have occurred (such as
during below-average water years). This additional inundation may cause a significant impact to
giant garter snake and should be evaluated and discussed in the EIS/EIR. Analyzing only a
potential incease to the number of days of inundation could artificially deflate the magnitude of
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the impact by failing to account for the fact that the occurrence of inundation, not just its
length, will also be influenced by project implementation.

Impact TERR-5 — The analysis provided in Section 9.3.3.2.5 and elsewhere in this chapter
discusses the impact of operations on foraging habitat for bird species. The EIS/EIR
contemplates the potential effects on foraging habitat based on the inundation of their prey.
This analysis neglects to evaluate the impact of changes to foraging habitat types and
cultivation patterns that may result from inundation periods and how those changes may
impact the availability and accessibility of prey. For example, Swainson’s hawks utilize tomato
fields harvested just prior to their migration period as an important source of prey (Estep 2015).
Section 16.3.3.2.2 (Impact SOC-2) states that “rice and processing tomatoes are the dominant
Yolo Bypass crops likely to be affected by Project alternatives”; however, there is no evaluation
regarding the potential impact that changes to these crops will have on species that utilize
them for foraging habitat. (See Yolo County’s comment letter for more information about the
potential for the project to impact cropping patterns in the Yolo Bypass. Yolo County’s letter
and attachments are incorporated by reference into this letter.) These potential impacts
should be evaluated as part of the overall assessment associated with TERR-5.

Impact TERR-11 — The analysis provided in Section 9.3.3.2.11 and elsewhere in this chapter
related to conflict with the Yolo HCP/NCCP is conclusory. No evidence or analysis is provided to
support the discussion. Also, please correct the citation used. While ICF is a YHC consultant,
they are not the lead agency or regulatory author of the plan. Please cite the YHC as the author
of the Yolo HCP/NCCP and its related EIR.

Mitigation Measures MM-TERR-10 and MM-TERR-14 — Both of these measures should include

mitigating for impacts within Yolo County to the extent that mitigation options are available,
and that mitigation coverage is to be sought through the Yolo HCP/NCCP prior to seeking the
purchase of mitigation credits elsewhere.

Chapter 9 Mitigation Measures -- All of the missing areas of impact identified above, plus the
other areas of impact that are identified in this Chapter, could be feasibly lessened or avoided
by including the following reasonable and feasible mitigation measures:

e Implement all aspects of the project in a manner consistent with and not in conflict with the
Yolo HCP/NCCP.

e Coordinate with the YHC to provide mitigation through the Yolo HCP/NCCP.
e Ensure that no aspect of the proposed project is implemented in a manner that precludes
the Yolo HCP/NCCP from successful implementation of the identified Yolo HCP/NCCP

conservation measures, conservation strategy, or conservation reserve system.

e Modify the project as necessary to avoid adverse effects to properties identified as Yolo
HCP/NCCP priority conservations lands.

10

11
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Mitigation Measures Not Identified -- As explained in these comments, there are simple,
reasonable, prudent mitigation measures the lead agencies can and should adopt that will
address many of the concerns raised in this comment letter.

Thank you for the opportunity to comment. We look forward to working with you to develop a
preferred alternative that further protects habitat for both terrestrial and fish species in the
Yolo Bypass.

Sincerely,
/} //__

Jim Provenza
Chair, Yolo Habitat Conservancy

cc: Yolo County Board of Supervisors
John Laird, Secretary, California Natural Resources Agency
Kris Tjernell, Special Assistant for Water Policy, California Natural Resources Agency
Karla Nemeth, Director, California Department of Water Resources
David Murillo, Regional Director, Mid-Pacific Region, U.S. Bureau of Reclamation
Rep. Doris Matsui
Rep. John Garamendi
Senator Dianne Feinstein
Senator Kamala Harris
Senator Bill Dodd
Assemblymember Cecilia Aguiar-Curry
Assemblymember Kevin McCarty
Senator Richard Pan
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ATTACHMENT C

Western PondTurtle
Modeled Habitat in Yolo County
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ATTACHMENT D
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ATTACHMENT E

White-Tailed Kite
v Modeled Habitat in Yolo County
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ATTACHMENT F

Yellow-Billed Cuckoo
Modeled Habitat in Yolo County
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ATTACHMENT G

Least Bell's Vireo
Modeled Habitat in Yolo County
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Buckman, Carolyn

From: Mark Pruner (p) <mark@markpruner.com>

Sent: Monday, March 05, 2018 2:45 PM

To: Nelson, Benjamin; Buckman, Carolyn

Cc: Janice Pinero; Enstrom, Karen@DWR; Manny Bahia; Mark Pruner

Subject: RE: Yolo Bypass Salmonid Habitat Restoration & Fish Passage - Admin Draft EIS/EIR - Friday, August
4th

Ben and company,

I do not believe the EIS/EIR analyzed the effects of the projects, including all proposed alternatives, of the build-up of
sedimentation (that is, the increase in the elevation of the water/flood beds) and the resulting effects on raising water
levels, and the consequent increase in flood potentials.

Please include these analysis in the EIS/EIR.
Please let me know if you have any questions.
Mark

From: Nelson, Benjamin [mailto:bcnelson@usbr.gov]

Sent: Thursday, August 3, 2017 4:14 PM

To: Carrie Buckman <BuckmanCM@cdmsmith.com>

Cc: Janice Pinero <jpinero@usbr.gov>; Enstrom, Karen@DWR <Karen.Enstrom@water.ca.gov>; Manny Bahia
<Maninder.Bahia@water.ca.gov>

Subject: Yolo Bypass Salmonid Habitat Restoration & Fish Passage - Admin Draft EIS/EIR - Friday, August 4th

Good afternoon,

As I'm sure you know, Reclamation and the California Department of Water Resources (DWR) are currently developing
the Yolo Bypass HabitatRestoration and Fish Passage Environmental Impact Statement/Environmental Impact Report
(EIS/EIR). You are agency has signed a Memorandum of Understanding (MOU) with Reclamation to be a Cooperating
Agency. As a Cooperating Agency, you have the opportunity to review the Administrative Draft EIS/EIR, which will
be released tomorrow, August 4th.

You should expect an email from Carrie Buckman (BuckmanCM@cdmsmith.com) with a link to download the
document. Some sections are too large for email. You are listed as your agency contact on the letter accepting
cooperating agency status. If this has changed please let me know.

Please provide comments in track changes by close of business September 5th. We do need to stick to this deadline but
you will have future opportunities to provide comments during the Public Draft starting at the end of October. Please
remember the confidentiality term in the MOU to keep all documents confidential to the extent allowable by law. If you
have any questions please let me know, my contact info is located below.
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Thank you,

Ben Nelson

Ben Nelson

Natural Resources Specialist

Bureau of Reclamation, Bay-Delta Office
801 I St, Suite 140, Sacramento, CA 95814
office - 916-414-2424

cell - 916-539-9510
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CALIFORNIA FARM BUREAU FEDERATION

OFFICE OF THE GENERAL COUNSEL
2300 RIVER PLAZA DRIVE, SACRAMENTO, CA 95833-3293 » PHONE (916) 561-5665 » FAX (916) 561-5691

Sent via email

bcnelson@usbr.gov
Karen.Enstrom@water.ca.gov

February 15, 2018

Karen Enstrom

California Department of Water Resources
3500 Industrial Blvd.

West Sacramento, CA 95961

Ben Nelson

Bureau of Reclamation
801 | Street, Suite 140

Sacramento, CA 95814

RE: Draft Environmental Impact Statement/ Environmental Impact Report for
the Yolo Bypass Salmonid Habitat Restoration and Fish Passage Project, Yolo,
Sutter, and Solano Counties, California

Dear Ms. Enstrom and Mr. Nelson:

The California Farm Bureau Federation (“Farm Bureau”) is a non-governmental, non-
profit, voluntary membership California corporation whose purpose is to protect and
promote agricultural interests throughout the state of California and to find solutions to the
problems of the farm, the farm home and the rural community. Farm Bureau is California's
largest farm organization, comprised of 53 county Farm Bureaus currently representing
approximately 40,000 agricultural, associate and collegiate members in 56 counties. Farm
Bureau strives to protect and improve the ability of farmers and ranchers engaged in
production agriculture to provide a reliable supply of food and fiber through responsible
stewardship of California's resources.

These comments are based on a high-level review of the DEIS/R, but by no means an
exhaustive one. The objective is not to offer a comprehensive review of the various issues,
but rather merely to provide some general perspectives on the project from an agricultural
perspective.

From a statewide perspective, the California Farm Bureau recognizes the significance of
the Yolo Bypass as the focus of a variety of state processes of considerable importance in
a variety of areas, including statewide water supply reliability, species conservation, flood
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Karen Enstrom, Department of Water Resources
Ben Nelson, Bureau of Reclamation

February 15, 2018

Page 2

management, and agricultural preservation. From a local and regional perspective, Farm
Bureau likewise recognizes the importance of the Bypass as a unique area, successfully
managed today for multiple benefits including flood protection, fisheries and water fowl
conservation, hunting, recreation, education and, of course, agriculture.

Having reviewed key portions of the DEIS/R, Farm Bureau takes no position on any
particular alternative in the DEIS/R, but instead offers the following general observations,
bearing in mind the DEIS/R’s representations that a final selected alternative may change
and (in response to public comments perhaps) might potentially look different than any of
the alternatives currently described.

As an overarching comment, Farm Bureau is struck by the notable disconnect between the
agencies’ commitment to ‘willing seller’ acquisition of any necessary lands or interests in
land on the one hand, and the contrary direction of the agencies’ current approach on the
other. All parties are, of course, cognizant of the government’s constitutional powers of
eminent domain. An exercise of eminent domain, however, would be hardly conducive to
efficient project implementation or collaborative management—thus, the agencies’ choice
of ‘willing seller’ acquisition is, no doubt, a wise one. To make ‘willing seller’ acquisition
an implementable strategy, however, implementation must include, not only adequate
compensation for any lands or interests in lands, but also some negotiated suite of financial,
contractual, or other suitable mechanisms to address project impacts and make affected
landowners, operators, and existing uses in the Bypass whole. Additionally, the project
design itself should seek, as fully as possible, to avoid or address potential conflicts,
inconveniences, and disruptions of various existing uses and activities that might also,
otherwise, work against the agencies’ strategy of ‘willing seller’ acquisition.

Framed within the context of this overarching comment, Farm Bureau offers the following

additional input:

e Assuming affected landowners are found to be amenable in necessary negotiations, a
final alternative that can accommodate the following key variables might generally help
to promote successful implementation by maximizing project effectiveness, while
partially reducing potential impacts:

o A definite shut-off date on inundation via the proposed operable gates and fish
passage structure of March 1% or earlier.

o Managed inundation, including means of control to maximize localized
inundation times and depths (for rearing habitat and to reduce predation, to limit
impacted acreages and downstream impacts, and to make efficient use of water,
for example), limiting impacts, promoting adequate drying, and maximizing
desired benefits at lower flow thresholds (e.g., 3,000 cfs or less with
management).
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Karen Enstrom, Department of Water Resources
Ben Nelson, Bureau of Reclamation

February 15, 2018

Page 3

o If flow management within the Bypass is not feasible on a willing-partner
basis, then lower flows and earlier shut-off times can nonetheless help to
minimize impacts on existing uses.

e Operations proposing inundation via the proposed operable gates after March 1% work
against a collaborative partnership and ‘willing seller’ scenario, and unacceptably
impact existing agricultural operations in the Bypass by multiplying uncertainties and
complicating factors beyond the growers’ control (e.g., drying and prep times, weather,
increased flood risks, reduced yields, rice prices, crop insurance, contracts to supply,
leasing arrangements, terms of and access to bank loans, etc.).

e Animplementation approach that can achieve sufficient support from willing partners
in the Bypass will need to fully account for, and provide financial mechanisms to
address various impacts of increased inundation either not recognized or only partially
acknowledged and analyzed in the DEIS/R including:

o increased costs of and the need for ongoing maintenance of ditches, canals,
roads, levees, and drainage and irrigation structures, etc.; -

o potential new liabilities and permitting challenges or burdens relating to the
increased presence and potential take of threatened and endangered species;

o the related need for regulatory assurances, be that in the form of some safe
harbor protections or another appropriate mechanism;

o impacts of increased sediment loading and the need for debris removal.

e Asanother way to promote willing partner cooperation within the Bypass and to avoid,
minimize, or mitigate for potential adverse impacts, the agencies should consider
directly incorporating, or should at least closely coordinate with, the County of Yolo to EI
implement the infrastructure and drainage improvements outlined in the County’s April
2014 “Yolo Bypass Drainage and Water Infrastructure Improvement Study.””

e If implemented, as noted, the proposed project will complicate farming in the Bypass
and have significant impacts on the local and regional economy that are only partially
analyzed and quantified in the DEIS/R. If only out of self-interest, however, the State
of California should recognize the importance sustaining existing agricultural uses in
the Bypass for at least two reasons: First, income from agricultural lands in the Bypass
are what financially sustains many recreational, educational, and wildlife uses of
Bypass lands owned by the Department Fish and Wildlife. Secondly, and even more
importantly, it is the continuous plowing, tilling, and harvesting of agricultural lands in
the Bypass that saves the taxpayers and the State of California many millions of dollars

! Accessed February 14, 2018 at http://www.yolocounty.org/home/showdocument?id=23985.
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Karen Enstrom, Department of Water Resources
Ben Nelson, Bureau of Reclamation

February 15, 2018

Page 4

a year, by keep the Bypass clear and open, and maintaining flood adequate conveyance
capacity in the area. It is important to understand that, in the flood-prone Yolo Bypass,
the line between a profit-turning, viable farming operation Yolo Bypass, on one hand,
and a non-viable, money-losing one, on the other, is perhaps a much thinner one than
the agencies realize. Protecting and sustaining the delicate web of conditions that allow
farming to continue in the Bypass is integral to all of the important functions the area
currently fulfills—not least of all of them, critical flood protection for adjacent urban
areas in both Yolo and Sacramento County.

If implemented, entities and individuals farming and/or owning lands in the Yolo Bypass
will face numerous increased burdens associated with the proposed Bypass Salmonid
Habitat Restoration and Fish Passage Project. In reality, however, these same entities,
individuals, and landowners already contend with various burdens in providing the general
public and the State of California numerous invaluable benefits and services inherently that
are, in turn, linked to current uses and functions of the Bypass itself. To make the proposed
project a feasible one, there is a present need for the agencies to candidly identify increased
burdens and impacts, and to then come to the table with all affected persons in an open and
collaborative spirit. Policy calls must be made, negotiations had, and hard commitments
made. These are aspects that are not captured well in the DEIS/R. For a successful project,
however, they are essential.

Farm Bureau thanks the Bureau of Reclamation and the Department of Water Resources
for the opportunity to provide these comments.

Very truly yours,

e

Justiff E. Fredrickson
Environmental Policy Analyst
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February 14, 2018

Ben Nelson

Bureau of Reclamation
801 I Street, Suite 140.
Sacramento, CA 95814

Via e-mail: bchelson@usbr.gov

Re: Comments on the Draft EIS/EIR for the Yolo Bypass Salmon Habitat
Restoration and Fish Passage Project

Dear Mr. Nelson:

[ am writing to offer the following comments on behalf of the Golden Gate Salmon
Association, Pacific Coast Federation of Fishermen'’s Associations, Institute for
Fisheries Resources, Coastside Fishing Club and Nor-Cal Guides and Sportsmen
Association regarding the DEIS/DEIR for the Yolo Bypass Salmon Habitat
Restoration and Fish Passage Project. Our organizations, which represent
commercial, recreational and other aspects of the salmon fishing industry, strongly
support a well-designed salmon fish habitat and passage project for the Yolo Bypass.
To this end, we strongly recommend the selection of a different preferred
alternative in the final document that would maximize benefits for Central Valley
salmon runs.

Preferred Alternative: The draft document states that Alternative 1 is “currently”
the preferred alternative (P. 2-17). Fortunately, this language suggests that the
selection of this alternative is not a final decision. Our organizations recommend
that Alternative 6 be selected as the preferred alternative, both because of its 12,000
cfs capacity and its selection of the west side of Fremont Weir for the location of the
primary intake facility. However, we believe that some features considered in other
alternatives should be considered for inclusion in a final preferred alternative based
on alternative 6. These issues are discussed in our specific comments below.

Specific Comments

Inadequate Focus on the Fall Run: The criteria for developing alternatives (Table
2-2) are focused on winter-run and spring-run Chinook, Central Valley steelhead
and green sturgeon. This focus is seen in many places in the document (e.g. Table 8-
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3). In addition to this focus on listed species, it is important for the document to
reflect the fact that fall-run Chinook salmon could also benefit from a carefully
designed project. Given that some fall run characteristics, such its upstream
migration period and the details of its outmigration period, vary from those of some
listed species, we believe the final document should pay greater attention to the
needs of and potential benefits for the fall run. The need to add the fall run to the
criteria for selecting and evaluating alternatives is discussed below.

Additional State Mandates for Salmon Restoration: As the draft indicates (p. 8-

55), restoration of the fall run, specifically to double the naturally reproducing
population from 1967-1992, is required by the CVPIA. This doubling requirement is
also included in the State Board Bay-Delta Water Quality Control Plan and in Senate
Joint Resolution 19 (1983.) However, the discussion of state plans, policy and
regulations (Sec. 8.2.2) does not discuss either of these state doubling requirements.
Further, Senate Joint Resolution 7, passed in 2017, urges state agencies to make
“salmon fishery restoration an urgent and high priority.” In addition, the discussion
of relevant state plans, policy and regulations does not include the fisheries
responsibilities associated with the Public Trust or Section 5937 of the Fish and

Game Code. |[Together, these mandates require a more ambitious approach to
salmon restoration and to a greater focus on the fall-run. We recommend that all of
these additional salmon restoration mandates be included in the final document. As
aresult of all of these obligations, GGSA believes that fall run should be listed on the
document’s criteria for developing and evaluating alternatives. We also believe that
these obligations suggest that the preferred alternative should reflect the
approaches with the greatest potential to benefit salmon.

Status of Central Valley Salmon Runs and the Salmon Fishery: The draft
includes a discussion of the fish species evaluated. That discussion includes all of
the salmonids in the Sacramento Valley. However, that section of the document
does not include a thorough discussion of the current status of all of these species.
That status is important, because it highlights the need for urgent and ambitious
action to maximize benefits for salmon from this project.

The California salmon fishing industry, as well as the coastal salmon fishery in
Oregon, rely overwhelmingly on Central Valley fish. As a result, the fishing industry
suffers significantly when Central Valley runs decline. Those runs, the fishing
industry and fishing communities, have suffered dramatic harm in the past decade.
The following are only a few examples of this decline.

e 1In 2008-2009, as a result of low adult populations, the California commercial
and recreational salmon fisheries were closed for the first time in state
history. This decision shut down an industry that, in recent previous years,
had generated 23,000 jobs and than $1.4 billion in annual economic activity.
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e In 2017, as aresult of low adult populations, commercial salmon fishermen
along the California coast lost 2/3 of the fishing season they had five years
ago.

e The California commercial salmon harvest has fallen more than 90 percent,
from nearly 800,000 fish a quarter century ago, to 56,000 fish in 2016. The
final numbers for the 2017 commercial harvest will be similarly poor.

e During 2014 and 2015, 95 to 98% of juvenile fall and winter run salmon
were killed in the Sacramento River as a result of poor water management.

e Sacramento River basin winter and spring run spawning adult populations
have reached dangerous lows in the past year.

The document should be revised to reflect recent trends in the populations of all
runs of salmon in the Sacramento Valley. This is important context that should be
considered in selecting the final preferred alternative.

Benefits of Larger Intake Capacity: GGSA supports the largest potential capacity
for the operable intake faculty for this project. Alternative 1, the current preferred
alternative, has a capacity of only 6,000 cfs, only half of the 12,000 cfs capacity of
Alternative 6.

The description of Alternative 6 clearly states the benefit of a larger intake capacity:
the large capacity in that alternative is intended to draw more fish and water into
the bypass (p. 2-64). Greater flows that would result from this alternative will
result in a greater area of inundation and greater food production. Perhaps most
importantly, a larger capacity can maximize the number of fish that benefit from
Yolo Bypass floodplain habitat. As aresult,a 12,000 cfs capacity intake facility
offers the greatest potential benefits for listed and non-listed species in terms of the
number of fish that would receive benefits, increased growth rates and increased
survival to adulthood. A large capacity maximizes flexibility and maximizes
relatively natural floodplain habitat, while retaining the potential benefits from
managed wetlands.

The document demonstrates that the potential benefits from a larger intake facility
are dramatically greater than the current preferred alternative. The following are a
few examples, excerpted from the draft.

Average Number of Juvenile Fall-Run Chinook Rearing in the Bypass for One or
More Days (Difference between existing conditions and the alternative)

Alternative 1 Alternative 6

Entire Simulation 1,574,215 2,676,043
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Period

Above Normal 2,557,474 4,217,227
years

Source: Tables 8-11, 8-40

Average Number of Fall-Run Chinook Adult Returns (Difference between existing
conditions and the alternative)

Alternative 1 | Alternative 6
Entire Simulation 11,176 18,580
Period
Above Normal 16,281 25,251

Source: Tables 8-8, 8-37

Average Monthly Wetted Area (Difference, in km?, between existing conditions and
the alternative)

Alternative 1 | Alternative 6
February - Entire | 14.8 22.4
Simulation Period
February - Above | 26.9 39.1
Normal

Source: Tables 8-7, 8-36

In summary, alternative 6 could produce up to 51% more floodplain habitat, benefit
up to 70% more juveniles and produce up to 66% more returning adults. These
compelling numbers clearly indicate that Alternative 6 should be the foundation for
the final preferred alternative.

Inundation Period: The alternatives included in the document primarily include
an inundation period that extends to March 15. However, alternative 4 provides for
ending the inundation period by March 7 or March 15 (Table 2-4.) We recommend
that the final preferred alternative include the longer inundation period, which
would increase benefits for spring and fall run Chinook salmon. We also urge the
Bureau to consider an inundation period that extends beyond the end of March.

The spring-run salmon outmigration period extends until mid-May (p. 2-2), and the
fall run outmigration period extends into June. The operations of the operable gate
should match this outmigration period to the greatest extent possible. The
document should carefully justify any inundation period shorter than the full

outmigration period for all salmon runs.

The management of operable gates after the final inundation period is also
important. Specifically, we urge the Bureau to adopt an operations strategy that
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allows for the use of the operable gates to extend brief flood events that overtop the
weir after the conclusion of the inundation period. This could extend the salmon
benefits of brief flood events late in the season. For example, should a natural flood
overtop the weir for a day or two in late March or early April, we urge an operations
plan that allows for the operable gates to be used to extend that inundation period
for a total of 10-14 days.

Location of Intake: The summary of alternative 6 suggests that the location of the
gate on the western portion of the weir would increase the number of fish entrained
into the Yolo bypass (P. 2-64.) Clearly, the size of the opening produces significantly
greater benefits for salmon. It also appears that a Western location would deliver
additional benefits. However, the draft does not clearly describe the benefits of
different gate locations. We recommend that the final document clearly discuss the
potential benefits produced by the location of the intake, as distinguished from
capacity. For example, the document does not include an evaluation of benefits
from a 12,000 cfs facility at locations different from that in Alternative 6. GGSA
recommends that the preferred alternative include the location, as well as the size,
that would provide the greatest benefits.

Integration of Gate Operations with Pulse Flows: GGSA believes that pulse flows
should be required on the Sacramento and Feather Rivers to increase the survival of
outmigrating juvenile salmon and believes that such flows may be required in the
future. The document should be revised to discuss the potential additional benefits
from integrating the operations of new operable gates in the Fremont Weir with
potential future spring pulse flows.

OCAP BO Mitigation Requirement: The document should include a clear analysis
of the relevant mitigation requirements in the OCAP BOs and the extent to which
alternatives would fully meet the floodplain habitat mitigation requirement.

Fish Passage Related to Additional Management Options: GGSA is supportive of
potential additional management actions that could provide additional benefits in
the bypass, including the use of managed wetland/rice field habitat to provide
additional rearing habitat, as well as berms to allow the inundation period in the
bypass to be extended. Both of these options offer the potential to provide
additional floodplain benefits in drier years. However, in both cases, it will be
essential to ensure that upstream and downstream fish passage is unimpaired and
that facilities related to these management options do not create predation hot
spots. We understand that there is a new propose facility design related to managed
wetlands that could reduce the potential for fish migration impacts. We look
forward to learning about that design, and reading the updated fish passage
analysis, in the final document

Thank you for considering our comments.
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Sincerely,

W S fe( it <

John McManus Noah Oppenheim
GGSA PCFFA and IFR
President Executive Director

T =XY

Dick Pool Jeff Richards
Water4Fish Coastside Fishing Club
President President
/
/  / T

James Stone
President
NorCal Guides and Sportsmen’s Associations
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February 15,2018
Ben Nelson

Bureau of Reclamation, Bay-Delta Office

801 I Street, Suite 140

Sacramento, CA 95814

benelson@usbr.gov

Karen Enstrom

California Dept. of Water Resources
3500 Industrial Boulevard

West Sacramento, CA 95691
Karen.Enstrom@water.ca.gov

Erin Curtis

Public Affairs Officer
916-978-5100
eccurtis@usbr.gov

RE: Yolo Bypass Salmonid Habitat Restoration and Fish Passage Project

Tuleyome submits these comments in support of the Yolo Bypass Salmonid Habitat Restoration and
Fish Passage Project.

This project will implement the National Marine Fisheries Service Biological and Conference Opinion
on the Long-Term Operations of the Central Valley Project and State Water Project (NMFS BO) issued
on June 4, 2009.

We appreciate the on-going research that has been conducted in the Yolo Bypass demonstrating the
effectiveness of using this flood plain for rearing salmon and the potential for helping to restore salmon
in the Sacramento River.

Tuleyome looks forward to this critical project moving forward as soon as possible.

Sincerely,

Bob Schneider, Senior Policy Director
530-304-6215
bschneider@tuleyome.org.

TUIBWOIE IS ANDTENEPROCITRUNT K PERERT wa IR NBRANITATIC N Ta s ID A AR.0522325



asisvf
Text Box
NG03

asisvf
Text Box
1

KASHYAPAV
Sticky Note
Completed set by KASHYAPAV

KASHYAPAV
Sticky Note
Rejected set by KASHYAPAV

KASHYAPAV
Sticky Note
None set by KASHYAPAV

asisvf
Polygonal Line


NGO04
/5 YoLo BASIN -

February 14, 2018

Mr. Ben Nelson
Bureau of Reclamation
801 | Street, Suite 140, Sacramento, CA 95814

Ms. Karen Enstrom
California Department of Water Resources
3500 Industrial Blvd., West Sacramento, CA 95691

RE: Response to the Yolo Bypass Salmonid Habitat Restoration and Fish Passage Project
Draft EIS/EIR

Dear Mr. Nelson and Ms. Enstrom:

Thank you for the opportunity to comment on the Yolo Bypass Salmonid Habitat Restoration and
Fish Passage Project (“Yolo Bypass Salmonid Project”) Draft Environmental Impact
Statement/Environmental Impact Report (“EIS/EIR”). We recognize the tremendous effort of the
California Department of Water Resources and the U.S. Bureau of Reclamation to develop the
alternatives, model fisheries and hydraulic impacts, and produce the document and appendices.
Our comments focus on the need to balance the long history of state, federal, and local
partnerships in the Yolo Bypass to conserve habitat for terrestrial species with the interest in
providing habitat for threatened and endangered fish species. Additional comments are also
included in a table enclosed with this letter (Attachment 1).

The Yolo Basin Foundation asks the state and federal government to take no action that will
undermine the decades of successful conservation work already providing benefits to countless
species in the Yolo Bypass that enjoy the support of thousands of local citizens, as well as
foundations, conservation organizations, and federal, state, and local agencies. The Yolo Basin
Foundation believes we can help the state and federal government identify a sustainable and
successful mix of project actions and mitigation measures that will provide both benefits to fish
and continue the conservation work already underway for terrestrial species. We can only
develop this solution if the Yolo Basin Foundation, farmers, wetlands managers, other
stakeholders with a land management interest in the Yolo Bypass, the Yolo Habitat Conservancy,
and Yolo County are an integral part of the process to develop a preferred alternative. Now that
the EIS/EIR is publicly available and we have information about potential impacts, the Yolo Basin
Foundation hopes to start an important conversation about project details.

Our comments focus on four areas:

www.yolobasin.org e P.O. Box 943 Davis, CA 95617 © Phone: 530.757.3780 ® Fax: 530.757.4824
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Background on existing Yolo Bypass habitat conservation. The Yolo Basin Foundation
believes it is critical for representatives of the state and federal government responsible
for the EIS/EIR to have a thorough understanding of conservation efforts successfully
undertaken over decades in the Yolo Bypass. These efforts required tens of millions of
dollars in state, federal, and local investments, as well as thousands of hours of volunteer
and government agency staff time. In addition to the Yolo Bypass Wildlife Area; hereafter
Wildlife Area (see Exhibit A), the Yolo Bypass currently contains approximately 14,000
acres of state and federal wetland conservation easements (see Exhibit B), including
easements consistent with the Central Valley Joint Venture Implementation Plan (see
Exhibit C). The Bypass also contains giant garter snake and Swainson’s hawk easements
purchased by the Yolo Habitat Conservancy, the California Department of Water
Resources, and the Wildlife Conservation Board.

Background on stakeholder outreach efforts. The Yolo Basin Foundation is uniquely
qualified to comment on this EIS/EIR and work with the state and federal government to
craft solutions to issues identified in this letter because of our history of stakeholder
outreach in the Yolo Bypass. The Yolo Basin Foundation coordinates with stakeholders
through the Yolo Bypass Working Group (see Exhibit L) and has long led efforts to provide
input into the development of the Yolo Bypass Salmonid Project. This participation
resulted in partnerships with Yolo County, farmers, wetlands managers, and the
University of California, Davis to fill information gaps and propose new approaches for
achieving the necessary balance between existing and new conservation goals.

Comments on the EIS/EIR analysis. The analyses of the impacts to recreation, education,
and environmental justice in the EIS/EIR are unclear, vague, and not properly supported.
The analysis also does not include impact conclusions for biological impacts to wetlands,
including impacts on migratory and resident birds. In addition, some of the impact
determinations are not supported by substantial evidence. In this letter and Attachment
1, the Yolo Basin Foundation provides comments to help improve the clarity and accuracy
of the document. The Yolo Basin Foundation looks forward to working with the California
Department of Water Resources and the U.S. Bureau of Reclamation to improve the
analysis and develop a preferred alternative.

Proposed Mitigation Measures. The Yolo Basin Foundation recognizes there will be some
impacts on wetlands and existing educational programs as a result of the Yolo Bypass
Salmonid Project and further recognizes the need to provide habitat for threatened and
endangered fish species in the Yolo Bypass. As a result of our long history of involvement
in Yolo Bypass conservation efforts, our leadership in stakeholder coordination, and our
dedicated participation in public forums related to development of the Yolo Bypass
Salmonid Project alternatives (see Exhibit H), the Yolo Basin Foundation asks for a
leadership role in helping the California Department of Water Resources and the U.S.
Bureau of Reclamation develop a preferred alternative. This letter also outlines potential
and specific opportunities to mitigate for impacts from the proposed project on terrestrial
species habitat in the Wildlife Area.
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BACKGROUND ON EXISTING YOLO BYPASS CONSERVATION

Yolo Bypass is home to the Yolo Bypass Wildlife Area and is habitat for countless terrestrial
species, including rare, threatened, and endangered terrestrial species prioritized for
conservation by the Yolo Habitat Conservancy, the California Department of Fish and Wildlife,
and the U.S. Fish and Wildlife Service through the Yolo Habitat Conservation Plan and Natural
Community Conservation Plan. The Yolo Bypass is a key component of habitat restoration
planned as part of prior largescale state conservation efforts (e.g. CALFED Ecosystem Restoration
Program) and is a vital element of the Central Valley Habitat Joint Venture’s habitat restoration
goals associated with implementation of the North American Waterfowl Management Plan (see
Exhibit D) and the United States’ international commitment to the 1918 Migratory Bird Treaty
Act (see Exhibit E).

The state and federal government has invested millions of dollars in grant funding to support the
construction and management of wetlands in the Yolo Bypass (see Exhibit F). These funds are
from the federal North American Wetlands Conservation Act (see Exhibit G), an act passed in part
to support activities under the North American Waterfowl Management Plan and to create the
infrastructure to manage wetland ecosystems in the Yolo Bypass; and, in the U.S. Fish and Wildlife
(wetlands conservation easements on Swanston Ranch north of 1-80 and south of the Wildlife
Area) and the Natural Resources Conservation Services’ wetland conservation easements (Exhibit
G). This funding supported the conservation of wetlands and associated upland habitats for
waterfowl and other migratory birds in North America. The agencies must recognize these
easements require landowners to manage for wetlands habitat in perpetuity.

The 16,800-acre Wildlife Area is a critical part of the history of partnerships to create terrestrial
species habitat in the Yolo Bypass. Local citizens and elected officials started plans to develop the
Wildlife Area in the 1980s, eventually succeeding in securing a $4.75 million Wildlife Conservation
Board grant to purchase the initial 3,700 acres. Interior Secretary Bruce Babbitt spoke at the
groundbreaking ceremony of the new wetlands project in 1995 and President Bill Clinton
dedicated the Wildlife Area in 1997. In 2001, the Nature Conservancy helped facilitate another
$16 million grant to add 12,000 acres to the Wildlife Area. The state then secured an additional
S8 million in federal NAWCA funds to implement restoration projects on these new acres.

In addition to providing a significant link in the chain of wetlands that comprise the Pacific Flyway
for migrating birds, the Wildlife Area is home to pockets of riparian forests, uplands, vernal pools,
and wildlife-friendly agriculture (Exhibit F). Agricultural and grazing lease revenue provides
$600,000 annually in funding for Wildlife Area management and public access, as well as

implementation of a successful adaptive management program.|The Yolo Basin Foundation
complements the Wildlife Area’s amenities by offering its signature “Discover the Flyway”
education program to over 70,000 K-12 school children since 1997. As a result of decades of
demonstrated success, the Wildlife Area is considered a national model of sustainability,
illustrating that flood protection, agriculture, wildlife habitat and public use can cooperatively
exist in close proximity to a large metropolitan area.
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BACKGROUND ON STAKEHOLDER OUTREACH EFFORTS

Yolo Basin Foundation looks forward to building on our long history of coordinating with local
stakeholders to work with the state and federal government to provide input into development
of the Yolo Bypass Salmonid Project preferred alternative. Throughout the history of proposals
to modify the Fremont Weir to increase the frequency and duration of flooding for fish habitat,
the Yolo Basin Foundation has consistently provided comments, participated in public forums,
identified opportunities for analytical improvements based on on-the-ground information, and
worked to find positive solutions. The Yolo Basin Foundation has also maintained strong
relationships with the farmers, ranchers, and wetlands managers who intimately know the Yolo
Bypass, as well as local government staff, elected officials, state and local Farm Bureau
representatives, and other stakeholders in Yolo County and Solano County.

The Yolo Basin Foundation’s participation in stakeholder forums related to the proposed Fremont
Weir modification, originally proposed by the CALFED Bay-Delta Authority, dates back to the first
meeting of the Yolo Bypass Working Group in 1999 (Exhibit L). The Yolo Basin Foundation and
other stakeholders involved with the development of the Wildlife Area realized the proposal to
modify the Fremont Weir would have an adverse impact on the goals described in the Wildlife
Area Land Management Plan (hereafter LMP), a long-term management plan developed in
coordination with local stakeholders®. As a result of stakeholder advocacy, the California
Department of Fish and Wildlife committed to work with CALFED to minimize the impacts on the
Wildlife Area of the proposed project:

“This LMP represents the commitment of DFG to manage the resources of the Yolo Bypass
Wildlife Area...[it] proposes practical, science-based management and conservation of the
natural resources, consistent with the necessary flood water conveyance purpose of the
Bypass, including provisions for compatible agriculture and public recreation use. It is
based on an ecosystem approach to habitat management consistent with the principles
of the Ecosystem Restoration Program (ERP) included in the CALFED Bay-Delta Program
(CALFED) as implemented by the California Bay-Delta Authority (CBDA) and DFG.” (2008,
p 1-6)

Since the inaugural meeting in 1999, the Working Group raised concerns about impacts to
managed wetlands and agriculture at many of the next 46 meetings (Exhibit L). The Yolo Basin
has also commented numerous times on this and similar projects since 2008 (Exhibit H).

After the CALFED Bay-Delta Authority proposal stalled, the California Department of Water

Resources included the project in the proposed Bay-Delta Conservation Plan in the mid-2000s as
Conservation Measure 2. The Yolo Basin Foundation participated for over four years in meetings
of the Yolo Bypass Fisheries Enhancement Planning Team to further discuss the proposal. Early
on in these discussions, it became clear the California Department of Water Resources did not
have the data necessary to complete an analysis for development of project alternatives. As a

12008. Yolo Bypass Wildlife Area Land Management Plan. California Department of Fish and Game & Yolo Basin
Foundation.
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result of these discussions, the Yolo Basin Foundation proactively developed a partnership with
Yolo County to help fill many identified information gaps, such as working with University of
California, Davis economists to adopt the existing Bypass Production Model to analyze the
agricultural impacts of project alternatives? and a review by Ducks Unlimited of potential impacts
on waterfowl foraging habitat and hunting opportunities3.

After the state and federal government transitioned the Bay-Delta Conservation Plan into
California Water Fix and California EcoRestore, the Yolo Bypass Fisheries Enhancement Planning
Team ceased to meet and was replaced by a series of stakeholder meetings associated with
implementation of the Yolo Bypass Salmonid Project. These meetings included the U.S. Bureau
of Reclamation’s Value Planning Exercise, the locally-led Post Value Planning Team, the Locally
Preferred Alternative stakeholder group, and the Yolo Bypass Biological Opinion Working Group.
Also, during this time, the Yolo Basin Foundation worked with Yolo County to develop the Yolo
Bypass Drainage and Water Infrastructure Improvement Study®, which identified 12 priority
projects to improve drainage and water infrastructure to benefit agricultural production and
wetlands management in the Bypass. More information is available in Exhibit | regarding the
timing and extent of Yolo Basin Foundation involvement in different iterations of this Yolo Bypass
Salmonid Project.

EIS/EIR ANALYSIS QUESTIONS AND COMMENTS

The Yolo Basin Foundation highlights the most significant comments on the EIS/EIR in this letter
but has also compiled a detailed document with specific comments on the EIS/EIR and references
to additional exhibits in Attachment 1. The Yolo Basin Foundation believes the analysis of impacts
to managed wetlands, recreation, education, and environmental justice is inadequate and
incomplete. In addition, the EIS/EIR lacks impact conclusions related to the impacts on migratory
and resident birds (including food supply and nesting habitat), education, wildlife viewing,
hunting, increased operations and maintenance activities due to additional flooding, and
increased sedimentation. In addition, the impact conclusions are not supported by substantial
evidence. We look forward to helping the state and federal government improve the analysis.

The Yolo Basin Foundation agrees with the following findings in the EIS/EIR:

e Impact HAZ-8: Risk of exposure to mosquito-borne viruses could increase as a result of
inundation period expansion in the Yolo Bypass for fish passage and rearing

e Impact EJ-4: Project actions would reduce educational opportunities offered in the Yolo
Bypass Wildlife Area for low-income students

e Impacts associated with methylmercury in the Yolo Bypass are expected to be a
cumulatively significant impact, and the increased inundation from the Project would be
cumulatively considerable

2 Howitt, R. et al. 2013. Agricultural and Economic Impacts of Yolo Bypass Fish Habitat Proposals. Yolo County.

3 petrik, K. et al. 2012. Waterfowl Impacts of the Proposed Conservation Measure 2 for the Yolo Bypass: An Effects
Analysis Tool. Bay Delta Conservation Plan — Yolo Bypass Fisheries Enhancement Planning Team.

4 Bowles, C. et al. 2014. Yolo Bypass Drainage and Water Infrastructure Improvement Study. Yolo County.
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The Yolo Basin Foundation also urges the California Department of Water Resources and the
Bureau of Reclamation to further analyze the Sutter Bypass as a location for floodplain habitat.
The California Department of Water Resources and the Bureau of Reclamation rejected this
alternative in 2014 in part because the Reasonable and Prudent Alternative in the Biological
Opinion required the development of Yolo Bypass fish passage improvements, regardless of the
location of floodplain habitat®. The agencies at the time proposed to combine Yolo Bypass fish
passage and floodplain habitat improvements into a single project. A couple of years later, the
Bureau of Reclamation and the Department of Water Resources decided to separate these two
projects. Now that they are separate, the agencies should again evaluate the Sutter Bypass as an
appropriate location for floodplain habitat to benefit threatened and endangered fish species.

The Yolo Basin Foundation has identified a number of serious deficiencies in the analysis,

described below.
General

1. Failure to analyze entire project. The EIS/EIR fails to adequately analyze the impacts from
operations of the proposed project downstream of Ag Crossing #1. There is a significant
amount of analysis regarding construction impacts, but insufficient analysis of long-term
project operational impacts associated with additional flooding. These impacts include the
increase in operation and maintenance costs and related activities a result of additional
flooding, increased sedimentation impacts to both farmers and wetlands managers, impacts
to movement of wildlife, impacts to nesting and foraging bird habitat, impacts to wetlands
management, and impact of revenue needed to sustain habitat management and other
operations of the Wildlife Area from potential loss of lease revenue.

Chapter 9: Vegetation, Wetland, and Wildlife Resources

1. Impact TERR-5: Potential disturbance or mortality of nesting bird species and loss of
suitable nesting and foraging habitat (p. 9-69). The determination that the impact on nesting
and foraging habitat from operations is less than significant is not supported by substantial
evidence. The only language in the EIS/EIR is as follows:

“Under Alternative 1, the Lead Agencies do not expect operations to result in adverse
effects on suitable nesting habitat for special-status bird species because operations
would extend the duration of inundation only between November and March, which is
outside of the nesting season. Operational effects on foraging habitat may vary by species
based on the effects of inundation on their prey. The small expected change in average
number of wet days under Alternative 1 may reduce foraging habitat for some species,
particularly in the eastern part of the Yolo Bypass; however, the effects on foraging
habitat are not expected to be substantial.”

5 Yates, G. et al. 2002. Habitat Improvement for Native Fish in the Yolo Bypass. CALFED Bay-Delta Program.
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The Yolo Basin Foundation has repeatedly described the potential impacts to nesting and
foraging habitat in the Wildlife Area from increased frequency and duration of flooding since
2008°, such as reduced food supply. The LMP, for example, acknowledges flooding constrains
management of the Wildlife Area’s biological resources:

“These constraints include: adverse effects of spring flooding on management and
operations, wildlife nesting, and farming” (p. 5-6).

Nesting in the Yolo Bypass could start as early as February. In addition, inundation later than
the date the California Department of Fish and Wildlife would normally drain the wetlands
increases production of invasive weeds and decreases production of favored waterfowl
foods. There is no analysis referenced in the EIS/EIR to support the statements above.
Additional analysis is required to evaluate the impacts on nesting and foraging habitat.

2. Impact TERR-9: Potential effects on USACE, RWQCB, and CDFW jurisdictional wetlands,
waters, and riparian areas (p. 9-76). The EIS/EIR analyzes construction impacts on wetland
and riparian areas, but fails to analyze the impact of operations. The EIS/EIR states only:

“Under Alternative 1, operations would not result in adverse effects on areas subject to
USACE and CDFW jurisdiction as no fill materials would be placed in waters during

operations.” (p. 9-81)

The EIS/EIR fails to analyze the impact of additional flooding from the proposed project on
USACE, RWQCB, and CDFW jurisdictional wetlands.

Chapter 13: Recreation

1. Calculation of 2% reduction in days available for educational programs and activities is not
properly supported. The analysis states the project will result in a 2% reduction in educational
days and therefore there will not be an elimination or substantial reduction in the educational
uses of the Wildlife Area (e.g. Table 13-4, Page 13-27). This analysis is not properly supported.
There is no reference to an appendix showing the source of the calculations. According to
email communication with agency staff, the Wildlife Area closure was estimated based on
the number of additional days the water level at Lisbon Weir is higher than 12 feet, which is
an indicator of when the Wildlife Area typically has to close due to flooding. However, the
Yolo Basin Foundation believes the Wildlife Area may have to close when the water level at
Lisbon Weir is as low as eight feet. Through email communication, agency staff also provided
a table not included in the EIS/EIR that shows the number of additional closure days resulting
from the TUFLOW model for each of the 16 years modeled, based on 12 feet water elevation
at the Lisbon Weir. The TUFLOW output ranged from 0-21 days of additional closure as a

62008. Yolo Bypass Wildlife Area Land Management Plan. California Department of Fish and Game & Yolo Basin
Foundation.
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result of the project, with an average of 5.3 days. The Yolo Basin Foundation requests the
following improvements to this analysis:

e Include the table showing the number of estimated closure days in the EIS/EIR. This
information is helpful to the reader to understand the basis for the calculation.

e Provide a range of potential closure dates based on a sensitivity analysis of TUFLOW
model outputs. The TUFLOW model is based on a number of assumptions that Yolo
County documented in their review of the model’, therefore the analysis should
provide a range of estimated closure days for each year, not a point estimate for each
year. The final estimate should provide a range of closure days, as well as the average
number of closure days.

e Account for drainage time. The analysis does not take into account that the Wildlife
Area will stay closed until the water has drained from the Wildlife Area. The addition
of drainage time will increase the number of days the Wildlife Area is closed as a result
of the project and should be included in the analysis of impacts.

e Account for time to dry. Once enough of the area has drained for roads to be
accessible, the roads still need to dry out. The Yolo Basin Foundation believes that it
takes at least a week to dry under the best of circumstances, such as warm weather
and no rain. Next, CDFW personnel must perform required maintenance before
public access is allowed. The time needed depends on the severity of the damage,
usually related to the length of time flooded and the velocity of the flood water. If
there is less than two weeks between spill events, then the area does not open at all
until this whole process starts over.

The Yolo Basin Foundation believes the addition of these factors to the analysis will double,
if not triple, the number of estimated education days lost as a result of the project.

2. Estimate of 4.1% reduction in hunting days is not properly supported. Similar to the
estimate of lost education days, the estimate of lost hunting days is not properly supported.
The analysis should include a table showing the lost days by year, sensitivity analysis, and
include the additional days the Wildlife Area will remain closed to drain and dry out.

3. Impact conclusions for education, wildlife viewing, and hunting days are lacking. The EIS/EIR
should contain impact conclusions for the loss of education, wildlife viewing, and hunting
days in the Wildlife Area, along with appropriate mitigation measures.

4. Failure to analyze increase in operation and maintenance costs. The project alternatives will
all result in a significant increase in operations and maintenance activities on the Wildlife

7 Fleenor, W. 2015. Review of the Yolo Bypass Salmonid Habitat Restoration and Fish Passage Hydrodynamic
Modeling Draft Report. Center for Watershed Sciences, University of California, Davis.
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Area. The increase in frequency and duration of flooding will result in more staffing and
equipment expense to remove flood deposited debris and repair damage to roads, supply
and drainage ditches, signs, fences, and gates. An increase in flood frequency and duration
will also mean additional expense to mow and disk invasive plants, including emergent
vegetation to meet requirements of the Memorandum of Understanding between the
California Department of Fish and Wildlife, the California Department of Water Resources,
and the Central Valley Flood Protection Board (see Exhibit J).

Failure to analyze impacts on wildlife viewing. Although the Wildlife Area is open and used
all year round, November to February is the peak wildlife viewing season. Additional closures

as a result of the project will impact wildlife viewing, which should be analyzed in this EIS/EIR.

Comparison of new shallow floodplain habitat to existing wetlands habitat is not supported

by substantial evidence. The EIS/EIR analysis assumption that the large areas of temporary
shallow water created when the Yolo Bypass drains after a flood event is the equivalent of
existing managed floodplain habitat for waterfowl is incorrect (Impact TERR-9). While some
birds may utilize the receding flood waters, the habitat created is not comparable to habitat
values provided by managed wetlands in the Wildlife Area and on private lands. The seasonal
wetlands in the Wildlife Area and on private wetlands (duck clubs) are intensively managed
to provide food and cover for terrestrial species. The management regime for these wetlands
is based on Best Management Practices developed over many years (see Exhibit K).
Management activities include controlled fall flood up to maximize primary and secondary
food production in time for the arrival of migratory birds traveling the Pacific Flyway.
Drawdown in the spring is timed to maximize seed germination that will provide protein
resources for migratory and residents birds. Early spring drawdown is important for
controlling invasive species, such as cocklebur and sweet clover, that have no food value.
Early spring drawdown is also important in preventing growth of emergent vegetation
including tules and cattails that can impede the flow of floodwaters (Exhibit J). The timing of
flood up and drawdown is also important in preventing mosquito larvae production.

Inaccurate assertion of benefits from food production (p. 8-112, p. 9-3). The EIS/EIR states

the proposed alternatives all increase floodplain food production to benefit juvenile
salmonids, and that this food could also be exported to the Delta. This conclusion is
guestionable. The predicted floodplain inundation would occur in December at the earliest
under all proposed alternatives. By December 1, the majority of the floodplain is already
inundated in the form of tens of thousands of acres of flooded rice fields and managed
wetlands. (Managed wetlands are flooded up as early as September 1). As a result of this
targeted Wildlife Area management, wetland food production is well underway at least one
month before additional flooding would occur due to the six proposed alternatives. The
Bureau of Reclamation and the Department of Water Resources should remove or caveat this
conclusion of benefits in their analysis.

Chapter 22: Environmental Justice
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1. Analysis of reduction in educational opportunities for low-income students in the Yolo
Bypass Wildlife Area is vague and general. The analysis uses the percent of Title 1 schools in
the Davis Joint Unified School District and the Sacramento City Unified School District as a
proxy for percent of low-income students who attend Wildlife Area field trips. The Yolo Basin
Foundation can provide more accurate data (see Exhibit N). For the 2016-17 school year, for
example, there were 181 Discover the Flyway field trips. Approximately 3,656 students and
over 200 adults attended the field trips. This equals nearly 4,000 participants in Discover the
Flyway field trips in 2016-17. On average, approximately 44% of the Discover the Flyway
participants are low-income students from Title 1 schools, approximately 1,600 students in
2016-17. The Yolo Basin Foundation appreciates the conclusion that “disproportionately high
or adverse effects to the educational opportunities offered in the YBWA on low-income
students could occur due to increases in inundation in the YBWA” and offers potential
mitigation measures in the next section.

PROPOSED MITIGATION MEASURES

Improving rearing habitat for juvenile salmonids and passage for adult winter, spring and fall run
Chinook salmon, steelhead and green sturgeon is an urgent need. The Yolo Basin Foundation has
long recognized this need, as demonstrated by Foundation staff participation in discussions
regarding increased juvenile floodplain habitat in the Yolo Bypass since the 1990s and staff
participation in development of the Putah Creek Accord. All six project alternatives define the
end date of project operations as either March 7t or March 15" as a result of robust stakeholder
discussions and stakeholder sponsored studies. This illustrates the importance of stakeholder
input and the potential for developing alternatives with local support.

Yolo Basin Foundation believes there is a sustainable and successful mix of project actions and
mitigation measures that will provide both benefits to fish and continue the conservation work
already underway for terrestrial species in the Wildlife Area. To begin the discussion, we
recommend the mitigation measures briefly described in the following section to mitigate for the
impacts on operations and maintenance in the Wildlife Area, education, and recreation, including
wildlife viewing and hunting. Many of the proposed actions are described in the Yolo Bypass
Wildlife Area LMP (see Exhibit M) Chapter 5, Section 5.2.4 beginning on Page 5-32.

The analysis fails to include feasible mitigation measures for the following identified impacts:

e Impact TERR-5: Potential disturbance or mortality of nesting bird species and loss of
suitable nesting and foraging habitat

e Impact TERR-9: Potential effects on USACE, RWQCB, and CDFW jurisdictional wetlands,

waters, and riparian areas

e Impact EJ-4: Project actions could reduce educational opportunities offered in the

YBWA on low-income students

e Reduction in education days (Yolo Basin Foundation requests an impact conclusion) |

[34 |

e Reduction in hunting days (Yolo Basin Foundation requests an impact conclusion)

10
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Reduction in wildlife viewing days (Yolo Basin Foundation requests an impact

conclusion)

Impacts associated with methylmercury in the Yolo Bypass are expected to be a

cumulatively significant impact, and the increased inundation from the Project would
be cumulatively considerable

The Yolo Basin Foundation suggests the following mitigation measures to include for the impacts
listed above. In addition, the Yolo Basin Foundation supports the efforts of Yolo County to ensure
farming will continue in the Yolo Bypass, including economic mitigation for loss of yield from late
flooding and other impacts. Wildlife friendly agriculture is a critical element of the habitat
provided in the Yolo Bypass Wildlife Area.

1. Develop additional wetlands to offset those that will be inundated more often due to

proposed project. The Yolo Basin Foundation can work with the California Department of
Fish and Wildlife to identify potential projects, such as wetland habitat restoration
outside the Bypass in partnership with DWR, CDFW, City of Davis, Yolo Habitat
Conservancy, Yolo Land Trust, and others. This mitigation measure will help address
impacts identified in Impact TERR-5 and TERR-9 because it will provide additional
wetlands and more nesting and foraging habitat, as well as Impact EJ-4 because it will
provide areas to visit with low-income children outside of the Yolo Bypass.

Increase in maintenance and operations funding to CDFW for the Yolo Bypass Wildlife

Area. Due to the increase in frequency and duration of flooding, the following will occur
in the Wildlife Area: increased sediment deposition, road damage, loss of road gravel,
flood debris removal, replacement/repair of signs, invasive weed removal, increase in
mosquito control costs, and damage to gates and fences. Project proponents should
provide CDFW with additional staffing, funding, and equipment for operations and
maintenance. This mitigation measure will help address the impacts in TERR-9.

Maintain and improve public use. Improve the current wildlife viewing loop, including

development of interpretive and directional signage and facilities, viewing blinds, board
walks, and platforms (Refer to Yolo Bypass Wildlife Area LMP Page 5-32). This mitigation
measure will address the loss of education and wildlife viewing days.

Develop new public access for wildlife viewing. The Yolo Basin Foundation can work with

project proponents to identify new public access opportunities for wildlife viewing, such
as: 1) access to Tule Ranch with westside public access south of Putah Creek; 2) a new
public viewing loop using Tule Ranch wetlands (refer to Exhibit M: Yolo Bypass Wildlife
Area LMP Page 5-35); improve trail designations and maintenance (Exhibit M: Yolo Bypass
Wildlife Area LMP Page 5-36); and 3) improve physical separation of wildlife viewing and
hunting by creating new, westside hunter check station on Tule Ranch. This mitigation
measure will address the loss of wildlife viewing days.

11
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Improve current hunting program. Project proponents could improve the current hunting
program by: 1) providing westside access for hunting on higher areas that may not flood
as frequently due to Fremont Weir modification for more frequent and longer duration
of flooding; 2) moving hunter access to the Tule Ranch by creating new, westside hunter
check station on Tule Ranch (refer to Yolo Bypass Wildlife Area LMP Page 5-35); and 3)
provide additional hunting area outside the Yolo Bypass. This mitigation measure will help
address the loss of hunting days.

Implement remaining recommendations in the Yolo Bypass Drainage and Water
Infrastructure Improvement study. These projects include the Parker United water
supply project, water supply for wetlands south of the umbrella barn, and improvements
to the South Davis Drain. In addition to reducing the time the Wildlife Area stays closed
because of improved drainage times, some of these projects will also increase wetlands
acreage. This mitigation measure addresses the impacts of a reduction in education days,
wildlife viewing days, and hunting days, as well as Impact EJ-4.

Develop an Adaptive Management Plan for the proposed project. The Adaptive
Management Plan should include wetlands and public use elements in the Wildlife Area,
not just operation of gates and canals associated with the Fremont Weir modification.

Implement and fund methylmercury Best Management Practices. Project proponents

should develop a cost share agreement with CDFW and private landowners on
implementation of Methylmercury BMPs to meet Bay-Delta Methylmercury TMDL future
requirements. This is proposed as a mitigation measure for cumulatively significant
impacts associated with methylmercury.

Thank you for the opportunity to comment. The Yolo Basin Foundation looks forward to working
with you to identify a preferred alternative and identify opportunities to improve wildlife habitat,
educational and recreational opportunities in the Yolo Bypass Wildlife Area.

Sincerely,

P

Pete Bontadelli
Chair, Yolo Basin Foundation Board of Directors

ccC:

Congressman John Garamendi, U.S. Representative

Senator Bill Dodd, California State Senate

Assemblymember Cecilia Aguiar Curry, California State Assembly

Kris Tjernell, Special Assistant for Water Policy, California Natural Resources Agency
Yolo County Board of Supervisors

Yolo Basin Foundation Board of Directors
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2016 National Survey of Fishing, Hunting and Wildlife-Associated Recreation:
National Overview (Director’s Message included)

California Watchable Wildlife Program — Yolo Bypass Wildlife Area

2017-18 California Waterfowl and Upland Game Hunting Regulations
Waterfowl Impacts of the Yolo Bypass Salmonid Habitat Restoration and Fish
Passage Project: An Effects Analysis Tool
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Attachment 1 - Yolo Bypass Salmonid Project EIS/EIR

Page No.

ES-17-18

Yolo Basin Foundation Questions and Comments
Comments & Questions

Issues of controversy that are not listed in current draft, include: grazing,
operations and maintenance on YBWA, education access, hunting & wildlife
viewing access, impacts to existing wetland habitat, impacts to CVJV
Implementation Plans, impacts to state and federal wetland conservation
easements in the Yolo Bypass.

NGO04

Exhibit/Reference

Refer to Exhibits B, H & L: Planning Team
mtgs.; YBF mtgs. w/ agency staff; Yolo
County Board of Supervisors mtgs.; YB Bi-ops
Working Group Mtgs.; Value Planning
Exercise; Conservation Easements map

Table ES-2

ES-34-35

Impact TERR-3: GGS impact - Would there be impacts to GGS in YBWA? This is
not discussed in draft.

ES-36-37

Impact TERR-5: Nesting bird species impact - More spring flooding could impact
growth quality of spring nesting habitat but this is not discussed in draft for
construction impacts. There will also be impacts for nesting habitat on the
YBWA due to long term project operations.

ES-39-40

Impact TERR-10: Interference with movement of native resident or migratory
wildlife species. Draft doesn't acknowledge permanent impact of operations on
YBWA, only describes the temporary impact at construction site.

Refer to Exhibit M: Page 4-1

ES-42

Impact AGR-2: Conversion of farmland - What are impacts of sedimentation
below
1-80 due to long term project operation?

ES-50

Impact HAZ-8: Mosquito-borne virus risk - What analysis was used to analyze
this impact finding of LTS?

Table ES-3

ES-54-55

Impact SOC-2: Economic impact - What analysis was used to specifically address
loss of agriculture jobs on YBWA rice fields and grazing leases?

ES-56

Impact EJ-4: Reduced educational opportunities to low-income students -
CORRECTION: Percentage of Title 1 students served by YBF is 44%. Washington
School District (West Sacramento) also has Title | schools that participate in
YBF school program. They should be part of analysis.

Refer to Exhibit N

Table ES-6

ES-58

Water Quality - Signification methylmercury impact should be mitigated
through cost sharing research projects to develop BMPS and for
implementation of BMPS on public and private land as required by MeHg
TMDL.

al |a] [o gl N I N N
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Chapter One

Figure 1-1

1-7

Update project area map

Refer to Exhibits B & F

B
o

1-13

Refer to Section ES-7 comments above

Refer to Exhibits H & L: Scoping docs; YBWG
meeting summaries. Additional items of
controversy were discussed in: YBF and Yolo
County scoping docs; YBWG meeting
summaries; YB Fish Enhancement Planning
Team mtgs.; YBF mtgs. w/ agency staff and

Yolo County Board of Supervisors

o1
g


asisvf
Text Box
NG04

asisvf
Text Box
47

asisvf
Text Box
48

asisvf
Text Box
50

asisvf
Text Box
49

asisvf
Text Box
51

asisvf
Text Box
52

asisvf
Text Box
53

asisvf
Text Box
57

asisvf
Text Box
56

asisvf
Text Box
55

asisvf
Text Box
54


Chapter

Chapter Two

Table 2-3

Attachment 1 - Yolo Bypass Salmonid Project EIS/EIR

Page No.

2-8

Yolo Basin Foundation Questions and Comments

Comments & Questions
Sutter Bypass Alternative - What was the analysis used to assess
acceptability? Does this imply that there is acceptability among Yolo Bypass
stakeholders? How was this measured? YBF does not believe this effect was
seriously analyzed.

Exhibit/Reference

Chapter Three

Table 3-2

3-22

Sac-San Joaquin Delta Estuary TMDL for Methylmercury - SUGGESTED
MITIGATION: Water Quality - Signification methylmercury impact should be
mitigated through cost sharing research projects to develop BMPS and for
implementation of BMPS on public and private land as required by MeHg
TMDL

Chapter Four

4.1.2.5

49

CORRECTION: Yolo Basin Wetlands is the name of the USACOE project that was
completed in 1998. That project was on the original 3700 acres of the YBWA.
In draft YBWA acreage is listed as 3,700 acres of wildlife habitat, but the YBWA
was enlarged to 16,800 acres by a land purchase in 2001. Of the 16,800 acres,
approximately 7,000 acres are managed wetlands.

Refer to Exhibit B

4.3.3.2

424

Alt 1 "larger areas with the bypass would be inundated at low flows" However
the draft EIR/EIS does not recognize this as either a CEQA or NEPA impact.
Why not?

Figure 4-6; Figure
4-12

4-29; 4-56

The description of supplemental adult fish passage for all alternatives makes
the assumption that 1,000 cfs flows will stay in Toe Drain and not cause impact
yet these maps show otherwise. Please clarify whether or not the operation
of supplemental adult fish passage under all alternatives would remain in the
current Tule Canal/Toe Drain. Would it impact agriculture, grazing, education
or recreation on the YBWA?

4-56

Same comment as above but pertaining to impacts of the Lower Elkhorn
setback levee.

Chapter Eight

Impact Fish-13

8-111

Is the impact to terrestrial species of increased methylation of mercury
recognize elsewhere in the document? Where?

Refer to Exhibit M: Pages ES-5-6; 3.1-7; 3.4-
33 5-53

Impact Fish-14

8-112

What is the net benefit to primary and secondary food production of increasing
frequency and duration of flooding with this project? Most of the Yolo Bypass
is already activated floodplain by Nov. 1 due to the summer flood up of rice
fields and managed wetlands.

Refer to Exhibit O

8.5.9.2

8-320

Adaptive Management should be applied to assess long term operations
activities on a real time basis to minimize impacts to wetlands, recreation, and
education values on the YBWA.

Chapter Nine

9.1

9-2

CORRECTION: Update YBWA acreage to 16,800 - Jones and Stokes 2001 is old
reference. Include: list of sensitive special-status species, 7,000 acres of
managed wetlands.

Refer to Exhibit B & M: pages 1-1; 1-8

Correct error in first paragraph. "The west side of the south portion of the YB is
bounded by the west bypass levee just south of Putah Creek..." This should say
the NORTH side of Putah Creek.

ol
(o0}

Ul
(o]

ﬁ
=

(0]
N

(o] (o] (o] (o))


asisvf
Text Box
65

asisvf
Text Box
64

asisvf
Text Box
63

asisvf
Text Box
62

asisvf
Text Box
61

asisvf
Text Box
60

asisvf
Text Box
59

asisvf
Text Box
58

asisvf
Text Box
68

asisvf
Text Box
67

asisvf
Text Box
66


Chapter

Chapter Nine

9.1

9-2

Attachment 1 - Yolo Bypass Salmonid Project EIS/EIR

Yolo Basin Foundation Questions and Comments
Comments & Questions

First line should be Fremont and Sacramento Weirs not weirs.

Exhibit/Reference

CORRECTION: 4th paragraph states, "most of the land in the YB is farmed, with
a smaller amount (located mainly in the southern portion of the YB)." This is
incorrect: There are a much larger number of acres of managed wetlands south
of 1-80.

9.1

93

QUESTION: Last paragraph "...migration route and spawning and rearing
habitat for many sensitive special-status fish species endemic to the region..."
What are these sensitive special-status fish species? Which of these species
spawn in the YB?

Second sentence. "As the floodwaters inundate and then receed, the YB also
provides habitat for shorebirds, waterfowl, and terrestrial species.” It should
be added that the YB floodway is already an activated floodplain by the time
the floodwaters arrive. YBis already covered by flooded rice fields and
managed wetlands.

Refer to Exhibits K& O

CORRECTION: Yolo Bypass described as terrace, this is incorrect. It is a basin
created by natural levees created by overflow sediment from the Sacramento
River. Also, managed shorebird habitat in the bypass is already present before
inundation occurs, not just afterwards.

Table 9-2

9-4

QUESTION: Why are detailed descriptions of vegetation communities in Yolo
Bypass not provided in the EIS/EIR? What year are the data from?
CORRECTION: Managed annual wetland vegetation should be more than 4,743
acres. YBWA has 7,000 acres and there are thousands of acres of managed
wetlands are private lands (duck clubs). Does the 51 acres of Vernal pool
complex include the Tule Ranch vernal pools? Where are the 1,620 of managed
alkali wetlands. Where are the 4,207 acres of salt grass flats. What are the
37,770 acres of Other. Where are they?

9.1.143

9-11

Most of YBWA (7,000 acres of managed wetlands) were funded with N.
American Wetlands Conservation Act grants matched by state funds - this is
not mentioned in draft. YBF would like more description of management
guidelines for wetlands at YBWA and for it to be noted that the same mgmt.
approach is used on private wetlands in Yolo Bypass.

Refer to Exhibit M: Page 5-10
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Chapter

Chapter Nine

Section

Table 9-4

Attachment 1 - Yolo Bypass Salmonid Project EIS/EIR

Page No.

9-19-25

Yolo Basin Foundation Questions and Comments

Comments & Questions
CORRECTION: For special-status wildlife: on-going operations and not just
construction, will be impacted in YBWA for Conservancy fairy shrimp, vernal
pool fairy shrimp, vernal pool tadpole shrimp and giant garter snake, sharp-
shinned hawk, Cooper's hawk, tricolored blackbird, grasshopper sparrow,
great egret, great blue heron, short-eared owl, burrowing owl, redhead,
Swainson's hawk, black tern, northern harrier, California yellow warbler,
snowy egret, white-tailed kite, California horned lark, merlin, prairie falcon,
American peregrine falcon, least bittern, loggerhead shrike, California gull,
song sparrow, long-billed curlew, black-crowned night-heron, osprey, American
white pelican, white-faced ibis, double-crested cormorant, least Bell's vireo,
yellow-headed blackbird, pallid bat.

Exhibit/Reference

9.1.4

9-26

EIS/EIR does not mention that the Yolo Bypass in part of the Pacific Flyway as
migratory bird corridor, nor does it include shorebird mudflat as sensitive
habitat vegetation community in study area. YBF suggests including these in
sensitive habitats.

9.2.2

9-32-36

In section 9.2.2 include Central Valley Joint Venture Implementation Plan.

941

QUESTION: Why is only the part of the study area associated with construction
impacts shown in this chapter? Why aren't impacts from long term project
operations included?

9-42

CORRECTION: See second paragraph sentence: "For this analysis...." The No
Action condition assumes there will be no anticipated changes to terrestrial
biological resources for the future; however, this doesn't include more flooding
from climate change? This is confusing, please clarify - is this referring to the
CEQA or NEPA definition of existing conditions? Any impact to existing
conditions due to climate change will change conditions for terrestrial species.

943

Thresholds of significance: There is a potential for adverse effects on wetlands
regulated under Section 404 of the CWA. There is also potential for
interference with the movement of native resident or migratory wildlife
species. QUESTION: Why are these two thresholds NOT addressed in the
document under any of the alternatives?

Exhibits K& O

9.3.3.2

9-45

See figure 4-6. This figure shows an extension of inundation outside the Toe
Drain on YBWA including rice fields and managed wetlands as a result of
project operations. Construction impacts are recognized. Why isn't the impact
of operations recognized?

Note: All of the Terrestrial impacts commented on in the following sections pertain to each of the 6 alternatives.
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Chapter

Chapter Nine

9.3.3.2

Attachment 1 - Yolo Bypass Salmonid Project EIS/EIR

Page No.

9-45; 9-62

Yolo Basin Foundation Questions and Comments

Comments & Questions

Last paragraph states: "During operations, Alternative 1 generally would
result in an overall increased number of wet days within the YB of one week
(with localized areas in the east experiencing an increased average number of
wet days of up to three week)...In general, areas in the eastern part of the YB
would experience a greater increase in the number of wet days than the
west..." This is referring to special status plant species. However in9.3.3.2.3
Terr-3 potential disturbance or mortality of and loss of suitable habitat for GGS
is not mentioned for long term operation of the project. GGS are known to
exist in areas of the YBWA that would be flooded under conditions described in
the sentence listed above. QUESTION: Why are impacts from construction
described but not impacts from project operations?

Exhibit/Reference

9.33.21

9-46-47

Impact TERR-1: What permanent mitigation measures for impact on special-
status plant species be? Mitigation measures provided for construction only in
EIS/EIR.

9.3.3.23

9-64

QUESTION: In paragraph beginning "During operations, change in the duration
of inundation...." Does this paragraph refer to operations at the Fremont
Weir? What about impact of operations on GGS on the YBWA?

Refer Exhibit H: YBF scoping and comment
documents. Already referred in previous
comments here. Also refer to comments for
Table 9-4 above.

9.33.25

9-69

Impact TERR-5: Potential disturbance or Mortality of Nesting Bird Species and
Loss of Suitable ...." This section refers to construction impacts. QUESTION:
Why aren't the impacts to nesting on the YBWA described? This is an issue
that has repeatedly been described in YBF scoping documents and comment
letters beginning in 2008.

Refer Exhibit H: YBF scoping and comment
documents. Already referred in previous
comments here. Also refer to comments for
Table 9-4 above.

QUESTION: Why isn't there a TERR-xx for impacts of operations to sensitive
species on lands south of the Fremont Weir including the YBWA?

9.3.3.2.8

9-75-76

Impact TERR-8: Increased O&M costs are not included, but could occur with
1,000 cfs after Mar. 15. QUESTION: How will flows of 1,000 cfs affect ag. and
wetlands and access for education and wildlife viewing at YBWA?

9.3.3.2.10

9-84

Impact TERR-10: Does this statement pertain to just the area around the
Fremont Weir and associated ponds and canals? Ifit is, movement of wildlife
south of this area would be impacted by operations. The impacts described in
this section are not consistent with impacts of deeper flooding of seasonal
wetlands described in other chapters. The issue is not the movement of
wetland dependent wildlife. It is that migratory and resident birds are
adapted to feeding and resting in the shallow waters of seasonal wetlands.
The wetlands in the YB are intensively managed to provide food and shelter
when and where the birds need it. The substitution of flood waters is not
equivalent habitat. Flood waters move at a much higher velocity than water
circulating through managed wetlands and flooded rice fields. Many wetland
dependent wildlife are not adapted to the velocities of floodwater.

Refer to Exhibit O
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Chapter

Chapter Nine

Section

9.3.3.2.11

Attachment 1 - Yolo Bypass Salmonid Project EIS/EIR

Page No.

9-85

Yolo Basin Foundation Questions and Comments
Comments & Questions

CEQA conclusion: Why isn't there a CEQA finding for impacts of long term
operation of the project to YBWA rice fields and managed wetlands?

Exhibit/Reference

Refer to Exhibit O

Chapter Eleven

Figure 11-2

113

CORRECTION: Current figure does not distinguish all of the 5,000 acres of
managed wetlands that occurs within the land use area described as pasture
(area is highlighted in green for pasture). Also the tomato area highlighted in
red on the YBWA is now partway through a five year grazing lease.

Table 11-1

YBF would like to emphasize that 9,000 acres categorized as grazing land are
part of Tule Ranch within YBWA.

11.3.1

11-15

CORRECTION: Methods should distinguish lost revenue from agriculture leases
in YBWA. Current lease income on YBWA from rice and grazing is $650,000
annually. Implementation of any of the 6 alternatives could impact the
willingness of potential leasees to bid on future leases and could impact the
lease economic value. Lease income is used to fund most of the operations and
maintenance costs associated with the YBWA.

Comments in the following sections apply to all alternatives.

11.33.2.2

11-18

11.3.3.2.2 Impact AGR-2 states: "Implementation of Alternative 1 could affect
farmland within the entire YB through increased periods of inundation, also
referred to as effects related operations." Agricultural operations in the YB
provide significant income to individual farmers, leasees, and their field
workers. Using county-wide data does not show this impact.

Floodway function impact: Any action that reduces farming and ranching
operations in the YB also reduces the important vegetation management
function that keeps the floodway open. Without agriculture , thousands of
acres in the YB would fill up with vegetation that could slow down flood flow.

Wildlife Habitat impact: Any action that reduces farming and ranching
operations in the YB also reduces the habitat values that wildlife friendly
farming contributes.

11.3.3.2.2

11-19

While impacts to agriculture in Yolo County as a whole may be LTS, If lease
income on the YBWA is reduced due to additional flooding, the funding of O&M
for the YBWA could be reduced or eliminated because there may not be
interested tenants to bid on the lease contracts (YBWA leases are for 5 year
based on the state competitive bidding process). See impacts to lost lease
income in previous comment.
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Figures 11-5; 11-6

11-21

YBF requests to see these figures for every year and specifically for YBWA.

QUESTION: Are these figures based on an average of 12 years modeled? Can
the highest flow year and the lowest flow year be used for a similar figure?
Can similar figures be shown that are specific to the YBWA?

g B
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Chapter

Chapter Eleven

Figures 11-7; 11-
11;11-12; 11-14;
11-16

11-22-42

Attachment 1 - Yolo Bypass Salmonid Project EIS/EIR

Yolo Basin Foundation Questions and Comments

Comments & Questions

QUESTION: Why is 2002 used as comparison for Existing Conditions?

Exhibit/Reference

Chapter Twelve

Note: Comments regarding GEO impacts apply to all six alternatives.

12.3.2

12-11

YBF recommends including an additional CEQA or NEPA threshold of
significance for increased operations and maintenance costs for farmers and
wetland managers resulting from increased sedimentation below new
infrastructure at FW and Ag Crossing 1 including the YBWA. Sedimentation is
an issue for farmers and wetland managers after flooding throughout the YB.

Refer to Exhibit M: Page 4-3; 5-12

Chapter Twelve

12.3.3.2.1

12-13

Impact GEO-1: What is the change in sedimentation downstream of Ag Crossing
1, including YBWA, due to operation of project? For all alternatives, what is
the baseline below Ag Crossing 1 for existing conditions/no action? How will
removal of sediment deposited in YBWA be paid for? Were impacts modeled
below Ag Crossing 1 including YBWA? While farmers may till sediment into
fields, there is also sedimentation in irrigation supply and drainage canals and
other infrastructure. Sedimentation is also an impact for wetland managers.
Tilling of ponds is not an annual activity. Supply and drainage canals used for
wetland management will also be impacted by increased rates of
sedimentation. Operations and maintenance costs on the YBWA will increase
due to the increase in sedimentation under all 6 alternatives. Will project
proponents pay for the additional O&M costs associated in the increase in
sedimentation on the YBWA?

12.4.2

12-22

Cumulative impacts assumes there is funding for maintenance activities related
to sediment deposits.

Chapter Thirteen

Note: The following comments regarding Chapter 13 recreation apply to the equivalent sections for a

nalysis of all six alternatives.

13.1.2

13-2

YBF would like to emphasize that YBWA is open and used for wildlife viewing
year-round, but late fall-early February is the peak wildlife viewing season.
The EIS/EIR does not make this clear.

13.1.2.3

13-6

13.1.2.3 Yolo Bypass Wildlife Area: This section significantly understates the
popularity of the YBWA to the wildlife viewing. While there are no studies on
wildlife viewing visits to the YBWA, it can be estimated that there are
thousands of visitors. The YBWA is a place valued for its wildlife viewing by the
regional community as well as statewide and nationally. It is designated as a
premium "Watchable Wildlife" site by CDFW.

Refer to Exhibit P: Director's Message;

Exhibit Q
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Chapter

Chapter Thirteen

Section

13.1.2.3

Attachment 1 - Yolo Bypass Salmonid Project EIS/EIR

Page No.

13-6

Yolo Basin Foundation Questions and Comments

Comments & Questions

CORRECTION: Hunting blinds are only used by hunters. They are not a benefit
for non-hunting recreation or education. YBF description needs updating to
include CA Duck Days wetlands festival, bat viewing tours, volunteer program
(7,000 hours annually). All of the programs are provided as a service to the
public in partnership with CDFW. For the 2017-2018 school year, the Discover
the Flyway program provides class visits Monday through Friday. Teaching
days were fully reserved by late spring when registration opened for 2017-
2018. Every year there is a waiting list in case of cancellations.

Exhibit/Reference

CORRECTION: Only hunt areas are closed to non-hunting purposes during
waterfowl season. The YBWA wildlife viewing loop that starts at the entrance
to the YBWA is open prior to and during hunting season.

CORRECTION: CDFW owns and manages the YBWA. YBF works in partnership
with CDFW to provide educational and outreach programs. Through the
CDFW/YBF partnership, the YBWA is made accessible to the public to further
the mission of CDFW.

13.1.25

CORRECTION: There are additional hunt clubs located in Yolo Bypass north of I-
80 including multiple clubs on the Swanston Ranch property. It should be noted
that there are thousands of acres of wetlands on the private hunting club and
that they provide significant managed wetland habitat for the Pacific Flyway
as well hunting opportunities.

13.2.1

13-8

QUESTION: Why does EIS/EIR not include N. American Wetlands Conservation
Act or N. American Bird Treaty Act as guiding documents? YBWA is known for
large flocks of migratory birds specifically listed in N. American Wetlands
Conservation Act. YBF recommends including descriptions of these other
federal regulations.

Refer to Exhibits E & G

The North American Wetlands Conservation Act (NAWCA) mandated a grant
program that fulfills a Congressional mandate declaring that maintenance of
healthy populations of birds in North America depends on “the protection,
restoration, and management of wetland ecosystems and associated habitats
in Canada, as well as the United States and Mexico.”

NAWCA was passed, in part, to support activities under North American
Waterfowl Management Plan (NAWMP), an international agreement that
provides a strategy for the long-term protection of wetlands and associated
uplands habitats needed by waterfow!| and other migratory birds in North
America. In December 2002, Congress reauthorized NAWCA and expanded its
scope to include the conservation of all habitats and birds associated with
wetlands ecosystems.

Refer to Exhibit D

13-13

Policy CO-1.23: All alternatives for project proposal decreases public access,
compromising this action within Yolo County General Plan.
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Chapter

Chapter Thirteen

Section

13.3.3.2

Attachment 1 - Yolo Bypass Salmonid Project EIS/EIR

Page No.

13-21

Yolo Basin Foundation Questions and Comments

Comments & Questions

2nd paragraph states: "In contrast to the access affects, the operation of Alt 1
could result in a more widespread reduction in the amount of lands available
for recreation opportunities as the established wildlife areas due to an
increased frequency of inundation. This impact would reduce the overall
amount of lands available for recreation...." We agree with this statement as
it applies to the YBWA. QUESTION: Why isn't this impact noted as a NEPA
social impact? As noted in comment for page 13-6 above: the value of the
YBWA to the wildlife viewing public is understated throughout this chapter.

Exhibit/Reference

Refer to Exhibit Q

Reduction in recreation areas is also caused by mandated CDFW closures for
public safety when the Fremont Weir spills.

Refer to Exhibit R

13-27

CORRECTION: the first paragraph on page 13-27 states: "At the YBWA,
Alternative 1 would result in an overall increase in the duration of inundation
across 84 percent of the SBWA, or 14,062.1 acres, as shown in Table 13-3..."
SBWA should read YBWA and 14,062.1 should read 16,770 as shown in Table
13-3.

CORRECTION: The first paragraph goes on to say: "13% of YBWA lands, mostly
in the northern and central portion of the YBWA as show on Figure 13-6.
Alternative 1 would result in only small acreages...." The increase in flooding
includes the entire eastside of the YBWA as well as northern and central
portions. "only" is a qualitative term that has no place in a technical analysis.

Loss of popular wildlife viewing and education opportunities would be
impacted as well as loss of popular waterfowl hunting. The third paragraph is
hunting centric and while this is an important point, the increase in closures on
the YBWA will impact equally important wildlife viewing and education
activities.

The third paragraph states: "The CDFW closes the YBWA when the water
surface elevation at Lisbon Weir is greater than 12 feet...." This is correct but
it is not the entire story. The YBWA is closed to all public access when the
Fremont Weir spills whether or not Lisbon Weir elevation is above 12 feet.
Additionally, when the Lisbon Weir is at 8 feet elevation Parking Lot F is
closed, which closes down hunting access to most if not all of the eastside. At
10 feet elevation the flooding is more widespread and all access can be
impacted. These numbers are based on many years of CDFW personnel
experience in managing the YBWA.
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Chapter

Chapter Thirteen

13.3.3.2

Attachment 1 - Yolo Bypass Salmonid Project EIS/EIR
Yolo Basin Foundation Questions and Comments

Page No. Comments & Questions Exhibit/Reference

The last sentence on this page states: "However, the change in comparison to
the 100-day hunting season would only be a 4.1 percent reduction in the
number of hunting days, which would not be substantial" QUESTIONS: 1. Why
is an average of days (10.3) an accurate number for this analysis. A more
accurate number would be the median of days closed or a range of days
showing the highs and lows? The average does not accurately predict the true
impact. 2. Does the analysis of days closed include the descending hydrograph
after a spill event for each year modelled? Based on many years of
observation, the YBWA does not open immediately after the peak flood date.
There is a period of time where fields and ponds are draining. The draining
13-27 process cannot begin until the Toe Drain is below the elevation of the main
drainage canals. Could this be when Lisbon Weir elevation is below 8 feet? Can
the hydraulic modeling predict the drainage time period? Once the access
roads are above water, it takes at least a week for the roads to dry depending
on the weather. Once the roads are dry enough for CDFW personnel to safely
access the area, then road repair and other maintenance activities can begin.
The length of time this takes can vary based weather conditions, availability of|
equipment and personnel, and amount of damage to repair, debris to remove,
etc. If another flood event occurs within this period the process starts all over
again. Short but successive Fremont Weir spilling events can close the YBWA
for weeks if not months.

Reduction in wildlife viewing is an additional impact because there is no access
to YBWA when area is flooded. According to USFWS recreation studies, there
are significantly more wildlife viewers nationwide and the pastime is

13-28 increasing while hunting is decreasing nationwide. Refer to Exhibit P: Director's Message

CORRECTION: First paragraph states: "...Less than 18 inches " This should read
6 to 14 inches. 18 inches is too deep for most birds except Canada geese and
herons and egrets. Refer to Exhibit K

10


asisvf
Text Box
121

asisvf
Text Box
120

asisvf
Text Box
119


Chapter

Chapter Thirteen

Section

13.3.3.2

Attachment 1 - Yolo Bypass Salmonid Project EIS/EIR
Yolo Basin Foundation Questions and Comments

Page No.

13-28

Comments & Questions

Paragraph is very confusing. Paragraph starts with: "The change in depth of
the inundation could affect the recreation opportunities particularly for
waterfowl hunting in the Yolo Bypass due to reductions in available shallow-
flooded (i.e., less than 18 inches in depth). Seasonal managed wetlands
(shallow-flooded wetlands), that are critical to waterfowl. Alternative 1 would
result in a loss of shallow-flooded wetlands, which are critical lands/habitat for
waterfowl. This loss of shallow-flooded wetlands would affect the amount of
lands available for recreational waterfow! hunting...." QUESTION: Is the point
here to state that shallow-flooded wetlands are critical waterfowl| habitat?
We agree with this. Is the point also that hunting opportunities are impacted
when shallow-flooded wetlands are inundated? Both are important points: 1).
Inundation impacts managed seasonal wetlands because the water is too deep
and the velocity too great for waterfow!l and shorebirds to access the food and
shelter provided by the wetlands. 2). Inundation of shallow-flooded wetlands
means that birds will not be there and therefore hunting opportunities will be
impacted on both private lands and on the YBWA. The same impacts to
wetlands also mean that there are fewer opportunities for wildlife viewing
and education programs.

Exhibit/Reference

Refer to Exhibit O

13-28; 13-33; 13-37

QUESTIONS: 1). This section says that there is a significant reduction in critical
shallow-flooded wetlands that impacts both waterfowl and shorebirds. Why is
there no CEQA finding for the physical and biological loss of shallow-flooded
managed wetlands? This includes physical impacts to wetlands and loss of
access to critical food supply for waterfowl, shorebirds and other wetland
dependent species. 2). For NEPA purposes, why are the impacts described in
this section not considered social impacts to recreation and education? Does
recreation here includes hunting and wildlife viewing? A significant reduction
in shallow-flooded wetlands under CEQA and NEPA requires mitigation
measures.

Refer to Exhibit M: Page 4-6

13-33

Same comment for this page as above for page 13-28. This page is very
confusing and multiple important issues are touched upon. Please show the
maps and charts from the 2017 Ducks Unlimited Report that the analysis on
page 13-33 is based on. Why does the year of record begin in 1922 while the
year of record begins in 1997 for hydraulic modeling in other chapters? Where
does the 3700-acres under normal years come from? What is a normal year?
Using one period of record for waterfowl impacts analysis and a different
period of record for the hydraulic modeling seems like comparing apples to
oranges.

Refer to Exhibit S

Figure 13-6

13-29

CORRECTION: Map does not accurately depict YBWA. All areas within main
YBWA boundary are within the wildlife area. Internal lines are incorrect.

Figure 13-1, Page 13-3 is correct
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Chapter

Chapter Thirteen

Section

Figures 13-8-10

Attachment 1 - Yolo Bypass Salmonid Project EIS/EIR
Yolo Basin Foundation Questions and Comments

Page No. Comments & Questions

13-34-36

1999. Then in January, the amount of shallow habitat goes back to 10,000

all of the shallow-flooded wetlands throughout the entire Bypass are dry or
are they flooded over 18 inches? How does this apply to the six project
alternatives? In our experience on the YBWA, CDFW staff are told to pull as

to spill. This is done to equalize water levels to prevent damage to pond

flooded Bypass and put boards back in to retain the shallow water wetland

habitat. They may not have time to reflood these ponds and the habitat is
gone until the following fall flood up.

These figures are very confusing. Figure 13-8 seems to be showing that there is
a 3,000 acre decrease in shallow flooded wetlands over a 10 day period in Dec.

acres. QUESTION: By Feb 16 are there are only 2,000 acres of shallow flooded
habitat? Does this mean that the Fremont Weir floods again? Does this mean

many water box boards as possible when they know the Fremont Weir is going

levees. Once the spill is over and the YB begins to drain, the wetlands where
the boards were pulled are dry. It is impossible for CDFW staff to go out to the

Exhibit/Reference

13.33.2.1

13-37

YBWA due the increase in the duration of inundation since current CDFW
close the YBWA for public safety purposes. When the Fremont Weir spills
under implementation of any of the six alternative, the YBWA will be closed

because it will flood within a day or two. CDFW does not formally close the

the point of this statement? The analysis says that the YBWA will be closed

the number of days closed over the year, which is not substantial. Is that

analysis? Additionally, does this analysis use just days when the YBWA is

closed due to spilling of the Fremont Weir? The YBWA is closed beyond the

the gates can be opened to the public.

First paragraph states: "....Alternative 1 could result in additional closures at

management closes the YBWA when certain levels of inundation occur." They

FWWA but it is closed due to flooding. QUESTIONS: Is that informal? What is

22.6 percent over existing conditions. What year is this comparison being done
with? The analysis then says that Alt 1 would result in 1.4 percent increase in

based on an average of all years modeled? Is this the DU analysis or the DWR

end of the spill because it takes at least a week if not more to drain the 16,800
acres of the YBWA and then there is the time needed for maintenance before

migratory birds are present. Using a calculation based on the YBWA being
open all year is not accurate. Also the hunting season is not all year. It is
unclear what the point of the first paragraph is.

The most popular season for wildlife viewing is late Fall - February, when the
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Chapter

Chapter Thirteen

Section

13.33.2.1

Attachment 1 - Yolo Bypass Salmonid Project EIS/EIR

Page No.

13-37

Yolo Basin Foundation Questions and Comments

Comments & Questions

The second paragraph contains an analysis of the impact of increased flooding
on the Discover the Flyway program. This is also confusing. Are the days
closed under Alt 1 an average? Does the days closed include the days it takes
to drain the YBWA and then do any flood related maintenance? This can take
anywhere from 10 days to 3 weeks under the best of conditions. The same
comments and questions regarding this conclusion are found on page 13-27 and
else where in this document. Basing closure of the area on an average does
not reflect what the impact will be.

Exhibit/Reference

Note: All Alternatives conflict with environmental justice

[130 ]

Chapter Nineteen

Note: All comments for Chapter 19 pertain to Alternatives 1-6, as the impact is the same.

19.33.2.8

19-16

Impact HAZ-8: Risk of exposure to mosquito-borne viruses could increase as a
result of inundation-period expansion in the Yolo Bypass for fish passage and
rearing: Proposed gate operations under Alt 1 would increase the typical
inundation period in some locations between one day and over four
weeks.....Yolo Bypass wetland managers currently work with the SYMVD to
implement BMPS .....DWR and/or CDFW would continue to implement BMPs
recommended by the SYMVD to minimize the potential for impacts to public
health from mosquito-borne viruses." The CEQA conclusion is that the impact
would be less than significant because current activities would continue. There
will be an economic impact to CDFW for increased mosquito related costs on
the YBWA associated with this acknowledged impact. This impact requires
mitigation to cover the additional costs to CDFW.

Chapter Twenty-two

22.1.1.54

22-16

Impact EJ-4: Project actions could reduce educational opportunities offered in
the YBWA for low-income schools. Yolo Basin Foundation staff and volunteers
operate the Discover the Flyway program for schools in partnership with
CDFW five days a week from September through mid-June. The Discover the
Flyway program opens reservations for the following school year in May. By
mid-summer all teaching days are fully subscribed and a waiting list builds.
Teachers rarely cancel their class trips, even during rainy, cold weather. The
large flocks of migratory birds present on the YBWA between late Fall and late
February provide a spectacular field experience for students. The program
serves Title 1 schools in Sacramento City Unified School District, Washington
Union School District (West Sacramento), Woodland Unified School District,
Esparto School District, Davis Unified School District, and others. All six
proposed alternatives will increase frequency and duration of flooding making
fewer days available for low income students to participate in a field trip to
the YBWA. Low-income students rarely have the opportunity to enjoy the
natural environment. They are less likely to play outside and enjoy the
benefits of a summer vacation to a park or other natural area.

Refer to Exhibit N
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Chapter

Chapter Twenty-two

22.3.4

Attachment 1 - Yolo Bypass Salmonid Project EIS/EIR

22-26

Yolo Basin Foundation Questions and Comments
Comments & Questions

The Summary of Impacts for EJ-4 states that for all action alternatives, adverse
and disproportionate effects could occur. We believe that mitigation in the
form of equivalent, accessible managed wetlands on the YBWA outside the
Yolo Bypass are necessary.

Exhibit/Reference

Appendix A

4.7.4.1

Note: Sedimentation Impacts described in this section apply to all 6 alternatives.

4-49

Additional sedimentation on the YBWA due to this feature will increase
operations and maintenance costs to CDFW. QUESTION: How will these costs
be paid for?

5.2.33

5-20

Waterfowl Impacts: This section describes waterfowl impacts in a more
organized and easier to read manner than any of the descriptions and
comparisons made in Chapter 9 on Vegetation, Wetlands and Wildlife
Resources and Chapter 13 on Recreation. In fact, Waterfow| Impacts are not
included in Chapter 9. Waterfowl Impacts are a proxy for the managed
wetland community that is an important component of the YBWA LMP and
other wetlands conservation policies. Other natural communities are
described. Why was this one left out? Impacts to waterfowl and managed
wetlands are touched on in Chapter 13, but buried in confusing sections on
impacts to hunting. In the Yolo Bypass as in the entire Pacific Flyway,
managed wetlands and the waterfowl and other birds they support are an
important public policy goal. We suggest clarifying these sections in the
chapter text using the text on this page. If the text of the document used this
section, the impacts would be clearer and less likely to be dismissed as LTS.
This point is much clearer on page 5-20.

Refer to Exhibits K& O

5-21

The clarity of this section breaks down with the bullet point regarding the
YBWA. Please refer to comments for section 13.2.3.1, page 13-27.

5-21; 5-23

Refer to comments and questions for Chapter 13, Figures 13-8, 13-9 and 13-10.

5234

5-23

Education impacts: This description of the impact to education programs should
be included in Chapter 13, Section 13.1.2.3, Yolo Bypass Wildlife Area, page 13-
7. It is a more thorough description of the impacts. It should also be included in
Chapter 22, Environmental Section 22.1.1.5.4, page 22-16.

Figure 5-20

5-24

This a helpful figure for understanding the impacts to managed wetlands,
public use and education on the YBWA. We respectively request similar figures
for each water year that was modeled (hydraulic modeling).

Figure 5-16

5-25

The results of this figure for the YBWA are confusing because the shades of blue
are hard to differentiate. It appears to show areas of flooding of 3-4 weeks in
specific parcels throughout the YBWA. This would appear to be in conflict with
statements in the 3rd paragraph on page 5-21. We also respectively request a
set of maps for each year modeled with the colors easier to differentiate.
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Chapter

Appendix A

Table 5-5

5-26

Attachment 1 - Yolo Bypass Salmonid Project EIS/EIR

Yolo Basin Foundation Questions and Comments
Comments & Questions

This table appears to show only the potential impact due to construction at
the FWWA. Is this correct? If so, we respectively request to see a similar table
for the impacts to YBWA managed wetlands as a result of long term operations
of the proposed project.

Exhibit/Reference

5.2.3.5

5-28

As stated in Chapter 9, GGS is know to use wetlands in the YBWA. When the
Yolo Bypass is flooded, the only known refugia is the levee on the westside.
QUESTION: Would more flooding mean more impact? Is there a similar Table
for impacts due to long term operations?

Table 59

5-30

Second paragraph states: "Additionally operations of all alternatives could
result in in adverse effects on suitable nesting habitat for listed bird species as
the alternatives might extend the duration of flooding between November and
March." We agree with this statement, although this should be explained
further. Nesting season begins in March for many birds on the YBWA. Providing
nesting cover is a management goal for the YBWA LMP. Spring flooding
promotes the growth of invasive weeds like cockleburr and sweet clover which
do not provide suitable nesting habitat. Spring flooding also delays the growth
of grasses and forbs that provide good nesting cover. Nesting can be delayed if
there isn't suitable cover habitat. Delayed nesting can impact habitat
conditions needed to successfully raise young birds.

Refer to Exhibit D

This table appears to show only the potential impact due to construction at
the FWWA. Is this correct? If so, we respectively request to see a similar
table for the impacts to YBWA nesting cover as a result of long term
operations of the proposed project.

5239

5-33

QUESTION: Does this section describe compatibility of the proposed project
with ongoing flood management planning efforts? Aren't there compatibility
issues between the proposed project and agriculture, wetlands, public use and
education? There are ongoing planning efforts associated with these activities

as well, but they are not included.
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Chapter

Appendix A

Section

Table 5-12

Attachment 1 - Yolo Bypass Salmonid Project EIS/EIR

Page No.

5-35

Yolo Basin Foundation Questions and Comments

Comments & Questions

QUESTION: Does this table include lost income to the YBWA due to the impacts
of project operations on rice and grazing leases? The annual income from these
leases in $600,000. This income is used by the CDFW to fund the majority of
operations and maintenance costs associated with implementing the YBWA
LMP. The lease income covers all O&M costs except salaries of CDFW YBWA
staff. If this income is increased or leasees fail to renew leases due to the
uncertainty of the impacts of the proposed project on their operations, this
funding will need to be replaced in order for YBWA O&M to continue. Does the
O&M calculation used for this table include the increase in O&M costs
associated with the increase in frequency and duration of flooding? These costs
include debris removal, road and water infrastructure repair, gravel
replacement on roads and removal and control of invasive weeds such as
cockleburr. There is also the loss of hunting income to CDFW.

Exhibit/Reference

We request a similar table that shows the data used to calculate the YBWA
portion of this table. We would like to see the associated totals under annual
O&M costs and agricultural loss on the YBWA.

Table 5-17

5-40; 5-41

QUESTION: What does high performance under effects on agriculture mean?
What does medium performance mean for effects on winter maintenance
activities, inundation of recreation areas, reduced food production and access
restriction for waterfowl, impacts to biological resources, and compatibility
with other related efforts? What does neutral performance or minor benefits
mean for waterfowl foraging habitat and inundation of educational areas? If
this means there is not impact, how is this consistent with statements made in
Chapters 9, 13 and 22? How is this consistent with statements made on pages
5-19, 5-20, 5-21, 5-23, 5-24, 5-30 in Appendix A, Evaluation and comparison of
alternatives?

Appendix C

C2

QUESTION: How will Yolo County, Yolo Basin Foundation, CDFW YBWA
managers, Yolo Bypass landowners, wetland managers, farmers be integrated
into the Adaptive Management Governance framework?

c4

Second paragraph states: "This connection imports allochthonous riverine
nutrients and organic matter to the broad floodplain of the YB. Primary
productivity is stimulated by temperatures and DO concentrations..."
QUESTION: What are allochthonous riverine nutrients? How does the
increased frequency and duration of flooding impact the food web and primary
and secondary food production in the managed wetlands and flooded rice
fields? Does the "import of allochthonous riverine nutrients" impact the
production of food in the previously flooded up shallow seasonal wetlands that
are the basis of Moist Soil Management BMPs? Are juvenile salmon using the
primary and secondary food web produced in managed wetlands and flooded
rice fields?
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Chapter

Appendix C

C5

Attachment 1 - Yolo Bypass Salmonid Project EIS/EIR

Yolo Basin Foundation Questions and Comments

Comments & Questions

First paragraph reads: "While the majority....the floodplain may be modified
following the adaptive management process to affect growth, survival, and life
history diversity of juvenile salmonid benefiting from the project." QUESTION:
While this project is fish centric in order to meet biological opinion objectives,
how will adaptive management be used to ensure that the wetland
conservation objectives of the Migratory Bird Treaty Act, North American
Wetlands Conservation Act, Central Valley Joint Venture and YBWA Land
Management Plan?

Exhibit/Reference

QUESTION: How will Adaptive Management be used to meet the biological
objectives of the thousands of acres of NAWCA funded wetlands restoration
and the associated management objectives?

QUESTION: How will Adaptive Management be used to meet the management
objectives and easement requirements of the thousands of acres of wetland
conservation easements already present in the Yolo Bypass?

5.1

c6

Food Web Contributions: How will the monitoring categories Physical Process
and Hydrology; and, Food Web be used to meeting the wetland restoration
goals of the programs described in C-5 above?

53

c7

QUESTION: Salmonid Rearing - How will the potential management Reponses
to lengthen the Fremont Weir Notch operation between first and last
operational dates impact agriculture, grazing and wetland management in the
YB?

5.4

c8

QUESTION: Adult Fish Passage - How will the potential management Reponses
to operate the Fremont Weir Notch and Wallace Weir impact agriculture,
grazing and wetland management in the YB?

Cc8

QUESTION: Physical processes and hydrology - How will extension of operations
improve fish passage? How will the potential management Reponses to
lengthen the Fremont Weir Notch operation between first and last operational
dates impact agriculture, grazing and wetland management in the YB?

Appendix D

Figures 9-24

N/A

We respectively request to see these figures based on the YBWA only. Would

figures based on elevations at Lisbon Weir be more useful to our evaluation?
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Exhibit A

The Yolo Bypass Wildlife Area: History, Management
and Significance for Birds

Ann Brice, Yolo Basin Foundation, P.O. Box 943, Davis, CA 95617
abrice@yolobasin.org

The 16,771-acre Yolo Bypass Wildlife Area, located between Davis and
Sacramento in the Central Valley of California, is an incredible resource for the
Sacramento Region. It accommodates farmers, birders, duck hunters, school
children, and other recreational uses, but it wasn’t always so; in fact, the
Wildlife Area was established less than 20 years ago.

This paper presents a history of the Yolo Bypass and describes the
establishment and current management of the Yolo Bypass Wildlife Area with
a focus on its importance to birds.

HISTORY OF THE YOLO BYPASS

The Yolo Bypass Wildlife Area sits in the Yolo Basin, one of five natural
basins located along the Sacramento River. These basins, Butte, Sutter,
American (Natomas), Colusa and Yolo, held floodwaters from the river in the
days before levees were built, and with high water events, the basins often
remained flooded for months at a time.

The almost-80,000-acre Yolo Basin provided seasonal marshy habitat for
tule elk (Cervus canadensis nonnodes), many species of fish, and thousands of
birds including large numbers of waterfowl. Native Americans lived in this
area for thousands of years, taking took advantage of its abundant resources.

In the early 19" century millions of waterfowl migrated south along the
Pacific Flyway to winter in the Central Valley, including the extensive tule
marsh in the Yolo Basin, but all that began to change by the middle of the
century. Reclamation for agriculture, concerns about flooding, exacerbated by
hydraulic mining debris from the Sierra, as well as market hunting all
contributed to the demise of the great flocks of wintering birds.

The era of market hunting peaked in the late 1800s (Hickman and Morrill
2015). Encouraged by the wheat farmers, who had prospered from earlier
reclamation efforts, hunters shot waterfowl, considered agricultural pests, by
the thousands and sold them in the larger cities. It wasn’t until the turn of the
century that the state hired game wardens and set bag limits and seasons on
hunting to control the steep decline in birds. In addition, federal legislation
like the Migratory Bird Treaty with Canada and Mexico in 1918 gave greater
protection to all migratory species.
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In 1911 the state passed the Flood Control Act, and construction of the
Yolo Bypass began. In 1917, the Sacramento Flood Control Project, a federal
flood control act was also passed. Philip Garone commented in The Fall and
Rise of the Wetlands of California’s Great Central Valley (2010, p. 93), “While
offering flood protection for the Sacramento Valley, the combination of the
new state and federal flood control acts also guaranteed the destruction of
the valley’s vast tule basins, the ancestral winter home for millions of
migratory waterfowl.” Of the five natural basins, the Butte Basin was the only
one that didn’t ultimately have levees, and to this day it supports the largest
concentration of wintering waterfowl along the entire Pacific Flyway.

In The Game Birds of California, Grinnell et al. (1918) acknowledged that
reclamation had a profound effect on the decline of waterfowl and game, but
their greatest condemnation was for the market hunters, who made a
resurgence during the Great Depression that lasted until the 1950s, when
state and federal agencies finally were able to shut it down for good Hickman
and Morrill 2015).

The rise of duck clubs and wildlife refuges in the first half of the 20"
century gave some protection to waterfowl. The early refuges were
established primarily to lure birds away from the rice crops that had become
big business starting around 1912, as well as to provide them with good
wintering habitat. In the 1930s, Ducks Unlimited was formed in the U.S. to
provide funds to Canada for waterfowl habitat protection in their breeding
grounds. In 1931, Gray Lodge became the first state refuge in the Sacramento
Valley and for 20 years was strictly a sanctuary for waterfowl.

The Central Valley Project was authorized by President Franklin Roosevelt
in 1935. As a federal reclamation project, dams and canals were built to move
water throughout the Central Valley. The vast wetlands, and thus the
wintering waterfowl habitat and populations, were further reduced by the
altered hydrology and increased acreage under cultivation.

The flooding patterns of the Yolo Basin were altered significantly by the
construction of dams and reservoirs for the Central Valley Project. By the mid-
20™ century the basin became the most important flood control feature of the
Yolo Bypass, a 59,000-acre floodplain, some 40 miles long, which allows the
floodwaters of the Sacramento River to bypass the city of Sacramento.

The Yolo Bypass, which extends south from the Fremont Weir, floods on
average once every three years and can move five times the amount of water
that the river can—500,000 acre feet per second versus 100,000 in the river.
The bulk of the floodwater comes from the Sacramento River over the
Fremont Weir above Woodland, but depending on the conditions, there can
be significant amounts of water from Cache Creek, Willow Slough, and Putah
Creek on the west side and from the Sacramento Weir on the east.
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QUIET YEARS IN THE BYPASS

The Wildlife Conservation Board was established in 1947, which provided
a funding mechanism for a large increase in the number of state refuges. The
returning World War Il veterans couldn’t afford private duck clubs and
pressured the state to provide hunting areas open to the public (Cloyd 2001).
Waterfowl Management Areas, such as Gray Lodge, became “Wildlife Areas”
that provided for greater recreational use, including more extensive hunting
programs.

Meanwhile, the middle years of the 20™ century were a relatively
uneventful period in the history of the Yolo Basin. The levees had been built,
and the floodwaters moved through quickly every few years. The Basin
consisted mainly of agriculture--farming and grazing--and duck clubs, which
maintained some habitat for waterfowl.

In the winter months, especially when the Bypass flooded, the birds were
abundant. The first Audubon Christmas count on record for the Sacramento
count circle, which includes a part of the Bypass, was completed in 1949 by
the Sacramento Audubon Society and has continued ever since.

CHANGE IN THE YOLO BASIN

The official opening of the Yolo Bypass Wildlife Area took place in 1997,
but the plans were in the making for some ten years before that. Ted Beedy
covered the Yolo Basin on many Audubon Christmas counts. He and fellow
birders, including Terry Colborn and Andy Engilis, knew that the area was a
significant place for birds when flooded. A year-round managed wetland
became the dream. Beedy and Steve Chainey, at the time both ecologists at
the environmental consulting firm Jones and Stokes Associates, drew a
conceptual map and later developed a plan for a refuge and began talking to
people about it. Robin Kulakow, one of the founders of the Putah Creek
Council joined the core group with an idea of forming a non-profit to support
the proposal. This group was to become the Yolo Basin Foundation.

Meanwhile Ted Beedy took U.S. Congressman Vic Fazio out to look at the
proposed site, and Fazio liked what he saw. The plan gained momentum with
support from the Yolo County Board of Supervisors, the US Fish and Wildlife
Service, and California Waterfowl Association. Supervisor Betsy Marchand,
initially opposed to the concept, became a strong proponent, and it was she
who first approached State Assemblyman Tom Hannigan to work on a
purchase by the state.

In 1991, the State Wildlife Conservation Board approved $4.75 million for
the purchase of 3,100 acres, but, before the Board could move, developers
bought the property.
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Vic Fazio remained involved, and spearheaded the effort to convince the
U.S. Army Corps of Engineers to implement one of its early restoration
projects. This was possible because the Yolo Bypass levees had been built by
the Corps. In May 1991, the U.S. House of Representative approved $1.6
million in the Corps’ budget for the Yolo Basin Wetlands Project.

By the end of 1991, the developers who had bought the Yolo Basin
property sold it to the Wildlife Conservation Board, and the California
Department of Fish and Wildlife (CDFW; then called Department of Fish and
Game) released a draft management plan for the Wildlife Area.

In 1993, The Central Valley Habitat Joint Venture funded “A Suitability
Analysis for Enhancing Wildlife Habitat in the Yolo Basin” (Jones and Stokes
Associates 1993), prepared by Steve Chainey, Marcus (Pete) Rawlings, and
Ted Beedy, among others. This study provided a comprehensive resource
inventory of the property. The Yolo Basin Action Plan Working Group began
monthly meetings to discuss solutions related to vegetation maintenance
within flood control guidelines, endangered species habitat management, and
mosquito control.

IF YOU BUILD IT, THEY WILL COME

Several years of meetings by local, state, and federal organizations
ensued. In August of 1995, Secretary of the Interior Bruce Babbitt was the
keynote speaker at the groundbreaking ceremony. The Corps of Engineers
gave the go-ahead, and Ducks Unlimited completed the first phase of
wetlands restoration in November. In December, during the Sacramento
Audubon Christmas count, the first Northern Pintails (Anas acuta) were
observed using the newly constructed ponds in the Yolo Basin Wetlands,
which was renamed the Vic Fazio Yolo Wildlife Area to honor the
congressman who had helped make it happen.

On a rainy day in November 1997, President Clinton spoke at the
celebration held at the Wildlife Area to mark the completion of the Yolo Basin
Wetlands Project by the Corps of Engineers and its transfer to the California
Department of Fish and Game. At that time, the name officially became the
Yolo Bypass Wildlife Area (California Department of Fish and Game 2008),
although many people still call it the Vic Fazio Yolo Wildlife Area, and
Congressman Fazio continues to be a strong supporter.

CREATIVE MANAGEMENT

In October 1998, Dave Feliz was hired as the Manager of the Yolo Bypass
Wildlife Area, a position he held for nearly 12 years. An avid birder, reptile
and amphibian enthusiast, and nature photographer, Dave brought a unique
perspective to the newly created Wildlife Area. A supporter of the CDFW’s
hunting mission, Feliz was also interested in doing more for non-game wildlife
and the non-hunting public than traditionally seen at state wildlife areas.
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He was well aware that the primary role of the Yolo Bypass was to move
flood waters, and he quickly realized the importance of water management in
driving design. The auto tour loop was redesigned under Feliz’s direction to
make bird viewing better for the public, while still remaining attractive for
migratory birds, as well as allowing the flood waters to pass through
unimpeded. As part of the restoration of the new lands, existing wetlands
were reworked. This effort included the creating many loafing islands, which
also increased wildlife viewing opportunities on the auto tour route.

In 1999, Feliz and Robin Kulakow, then the Executive Director of the Yolo
Basin Foundation, began the Yolo Working Group. The group represented a
diverse cross-section of Bypass interests, including landowners, farmers, duck
club representatives, government agencies, vector control, and conservation
organizations. The Working Group has provided a forum to settle many
potentially contentious issues over the years, and it still meets when there are
concerns to discuss.

In 2001, facilitated by The Nature Conservancy, the opportunity arose for
the Wildlife Conservation Board to purchase an astounding 12,000 additional
acres for the Wildlife Area, and by 2002 Feliz was in charge of over 16,000
acres, instead of 3,700. The state paid $16 million for the additional 12,000
acres in 2001. Half that purchase price could be used as a match for North
America Wetlands Conservation Act funds, which were then used to restore
wetlands on these new lands. As a result Ducks Unlimited and California
Waterfowl| Association each received $4 million to implement restoration
projects at the Wildlife Area.

The acquisition of the Glide Ranch and Los Rios properties brought new
habitat types to the Wildlife Area. The riparian forests along Putah Creek and
vernal pools of the native prairie were spectacular additions to the Wildlife
Area landscape. Unfortunately the expanded acreage did not come with any
more funds to operate the greatly enlarged property.

Local farmers were interested in keeping some agriculture active on
these newly acquired lands. Additionally, land managers had long observed
the importance of agricultural lands to wildlife in the Central Valley. It became
clear that agriculture would play an important long-term role in the
management of the Wildlife Area.

Feliz worked with John Currey of the Dixon Resource Conservation
District (RCD) to develop a plan to continue farming and ranching on some of
the Wildlife Area. This would provide funding from agricultural leases for
infrastructure improvements, and the RCD would handle the leases and the
funds generated by these leases. As a result of this unique arrangement, the
Wildlife Area eventually has earned about $500,000 annually from the
farming and grazing leases, and the money was invested directly back into the
property. Transportation and irrigation infrastructure was improved
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throughout the Wildlife Area, which has increased public access and made
the management of additional wetlands possible. That innovative program,
however, was stopped by the state in 2013 and replaced with another system
that has allowed the agricultural activities to continue.

The farmers and ranchers who have leases at the Wildlife Area know that
managing for the benefit of wildlife is part of the package, and this is well
illustrated by Jack DeWit, whose family farms some 1,800 acres of rice, most
of it wild rice. He and Feliz began a then very innovative program to attract
shorebirds. Every year DeWit fallows around 200 acres of his rice fields and
then floods them a few inches deep for the shorebirds in the summer
months, usually 100 acres in July and 100 in August. The birding community
has been very pleased with the results of this program.

When Dave Feliz left the Wildlife Area in June 2011, over 6,000 acres had
been restored to wetlands.

NEW LEADERSHIP

The Wildlife Area was without a manager for nine months, until Jeff
Stoddard arrived in March 2012. Stoddard had been the coordinator of Fish
and Wildlife’s California Landowner Incentive Program, and before that he
was the manager of the Orange County Ecological Reserve.

Stoddard admires the work in growing the Wildlife Area from 3,700 acres
to 16, 800, but he feels strongly that with CDFW’s limited budget, his job is to
organize and consolidate the existing recourses, not expand them. He says, “I
think in five year blocks of time. You've got to, with such a large, complex
property.” His goal is to “reset” the seasonal and permanent wetlands every
three to five years. By that he means that Fish and Wildlife employees drain a
given pond, then go in with an excavator to remove overgrown vegetation,
disc it, and, finally, add water. Jeff wants to redo 20-30% of the ponds each
year, thus the five-year time horizon to rotate through all of them (Brice
2012).

Jeff also has begun a policy of staggering the fall flood-up. Some water is
put on early for the hunting season, but most is held back until November-
December to provide fresh food sources for the bulk of the waterfow! arriving
from the north. This later flooding also helps with mosquito control.

Stoddard has held two meetings with representatives of the Yolo and
Sacramento chapters of the Audubon Society in the last year and plans to
continue them in the future. He explained his management plans and listened
to suggestions from the birding community at the meetings. One of the
important outcomes was that the Wildlife Area now has a new exit road for
hunters. This has relieved tensions between the birders and the hunters by
decreasing the overlap of the two groups.
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SIGNIFICANCE OF THE WILDLIFE AREA TO BIRDS

In 1998, Joan Humphrey and Don Stoebel wrote the article “Yolo Bypass
Wildlife Area: A Birding Hotspot in the Making” for the CVBC Bulletin
(Humphrey and Stoebel 1998) and said it was just waiting to be discovered by
birders. They pointed out that the area had already been designated as
“Globally Important” in the American Bird Conservancy’s United States
Important Bird Areas Program. In 2004, Audubon California (2004) included
the Yolo Bypass, and specifically the Wildlife Area, in its publication
“Important Bird Areas of California”.

As time passes, more and more people are coming to the Yolo Bypass
Wildlife Area to look for birds, and they find them. For example, birders have
submitted nearly 2,500 checklists from the Yolo Bypass (as of 30 April 2015) to
eBird, the global electronic bird record database. Two hundred forty-three
species have been recorded from the Bypass in eBird (http://ebird.org/ebird/
hotspots).

Establishment and management of the Wildlife Area has contributed to
changes in bird species occurrence and abundance in recent years (Perrone
2015). The availability of at least some wetlands all year and flooding after
rice harvest has been a boon for the birds.

The Wildlife Area supports populations of sensitive bird species that are
of local, regional, and statewide importance. Three bird species that are
formally listed as federal or state Endangered or Threatened occur (Table 1).
The Greater Sandhill Crane (Grus canadensis tabida) occurs regular in low
numbers. Persistently singing male Least Bell’s Vireos (Vireo belli pusillus)
have occurred on the Wildlife Area in several recent years, but no breeding
has been documented. Tricolored Blackbirds are common wintering birds on
the Wildlife Area, but do not breed there. Eighteen species designated as
California Species of Special Concern (Shuford and Gardali 2008) occur
regularly in the area (Table 1). The Wildlife Area is contributing to maintaining
populations of these species, which reduces the potential need for future
listing.

Since its inception and provision of public access, the Yolo Bypass Wildlife
Area also has attracted a large number of rare birds that often attract
substantial attention from birders (Hampton 2015).

The Wildlife Area also supports a diverse array of other vertebrates,
invertebrates, and plants associated with wetlands, rice fields, and grassland,
including the state-listed giant garter snake (Thamnophis gigas).

THE ROLE OF THE YOLO BASIN FOUNDATION

No history of the Yolo Bypass Wildlife Area is complete without
presenting the role of the Yolo Basin Foundation. Founded in 1990, the non-
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profit Foundation was a driving force behind the establishment of the Wildlife
Area. It is dedicated to the appreciation and stewardship of wetlands and
wildlife through education and innovative partnerships. It carries out this
mission with a 20-member board of directors, a small staff, and over 100
volunteers. The organization’s work is funded by grants and private
donations. Its signature education program is “Discover the Flyway,” which
hosts over 4,000 school children a year at the Wildlife Area and strives to
develop future environmental stewards. The Foundation also sponsors a
variety of outreach events for people of all ages, including monthly tours to
the wetlands, a speaker series, a summer bat program, California Duck Days,
and other special tours and activities. In addition, Yolo Basin Foundation
serves as an advocate for issues involving the Wildlife Area and plays a
significant role in policy discussions relating to the larger Yolo Bypass and the
Wildlife Area’s place within it.

Yolo Basin Foundation communicates with the public via a monthly e-
newsletter, a printed newsletter for members, a Facebook page, and a
website (www.yolobasin.org), which has up-to-date information on Wildlife
Area activities, such as road closures, rare bird sightings, and tours.

MOVING FORWARD-THE IMPORTANCE OF PARTNERSHIPS

The history of the Yolo Bypass Wildlife Area is a story of vision and
collaboration. The initial vision was realized, and in fact greatly exceeded,
through dedication and cooperation of a diverse group of local individuals and
organizations as well as large, federal and state entities including the US Army
Corps of Engineers and California Department of Fish and Wildlife. The
existence of the Yolo Basin Foundation, as the nonprofit partner for 25 years,
has been a unique relationship in the world of wildlife refuges. Guidance from
the Central Valley Joint Venture, as well as California Waterfow! Association
and Ducks Unlimited has helped set the management course. The
unprecedented partnership with the Dixon Resource Conservation District in
managing the farm leases, and the ongoing relationships with the local
farmers and ranchers have benefited the Wildlife Area in many ways. Finally,
the growing communication between local conservation and birding groups
and Wildlife Area managers will help steer the direction in the future. The
Yolo Bypass Wildlife Area would not be what it is today without the countless
partners standing with it.
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Tundra Swans and the Sacramento Skyline. Yolo Bypass Wildlife Area, Yolo
County, California. Photo © Dave Feliz

Umbrella barn & Goldfields. Yolo Bypass Wildlife Area, Yolo County, California.
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Exhibit B

Existing Protected Lands in the Yolo Bypass
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CENTRAL VALLEY JOINT VENTURE TENETS

The Central Valley Joint Venture (CV]V) Management Board is comprised of representatives from the agencies and organizations
that form the joint venture partnership. Their purpose is to provide overall leadership, guidance, resources and support for bird habitat
conservation within the CVJV administrative boundary. Each member is responsible for ensuring that their agency or organization
contributes to the overall goals of the CVJV.

The following provides a general framework for accomplishing the CVJV mission. The CV]V focuses on waterfowl, but integrates the
needs of other bird groups, as outlined in its Implementation Plan. The focus will broaden, subject to future funding opportunities,
to implement bird conservation strategies consistent with the CV]JV mission statement.

Land Use Principles:

The CV]JV will accomplish its habitat goals by means of land protection, restoration, and enhancement. Terms are defined as follows:

* Protection — the removal of a threat to land via fee title acquisition, perpetual conservation easement or perpetual agricultural
casement from willing sellers. This action does not result in a gain in habitat acreage. Unprotected is defined as any privately
owned land not covered by perpetual easement.

* Restoration — the physical manipulation of a former wetland or upland site with the goal of mimicking natural/historic functions.
Only restoration under long-term protection will be counted as acreage gained.

* Enhancement — the physical manipulation of a wetland or upland site to repair or improve natural/historic functions or to
manipulate successional stages of vegetation for the benefit of wildlife. Any manipulations for wildlife habitat improvements on
lands protected less than perpetually will be counted as enhancement. This action does not result in a habitat acreage gain.

e The CV]V strongly encourages the assurance of adequate long-term water supplies with all wetland protection, restoration, and
enhancement projects.

The CV]V encourages land conservation through fee title acquisition or perpetual conservation easements. The CV]JV will also
support non-perpetual conservation programs. However, they will not count towards the JV’s protection objectives.

* Habitat objective accomplishments do not transfer from one basin to another.

The CV]V encourages non-regulatory actions prior to mitigation whenever possible.

The CV]V secks at least 50% of the energetic requirement for waterfowl from wetlands in each basin.

Biological Principles:

* The basis of the CVJV biological principles is to provide habitat for six bird groups, as addressed in the Implementation Plan.
These bird groups include the following: breeding and non-breeding waterfowl, breeding and non-breeding shorebirds, riparian
dependent songbirds, and waterbirds.

e The CVJV Implementation Plan objectives will not be implemented at the expense of other native/sensitive habitats such as vernal
pools, remnant native grasslands, etc.
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Plan Background

The 2006 Central Valley Joint Venture Implementation Plan (2006 Plan) allows the
Central Valley Joint Venture (JV) and its individual partners to examine the habitat

needs of various bird groups in the nine basins within the Central Valley, and to
formulate and prioritize activities to meet those needs. The 2006 Plan updates the 1990
Central Valley Habitat Joint Venture Implementation Plan (1990 Plan; USFWS 1990),
the original guiding document for wetland habitat conservation in the Central Valley
of California. The 2006 Plan will direct the efforts of the JV for the next five years.

The 2006 Plan brings together research, monitoring data and evaluation from many
sources, and represents the combined expertise of a wide range of professionals from
conservation organizations, State and Federal agencies, and the private sector. Their
knowledge and experience comprise the foundation for this plan.

Historical and Current Conditions

of the Central Valley

The Central Valley stretches 450 miles down the center of California. It totals approximately
10 million acres, or 10% of the state, and includes portions of 19 counties. The Valley
provides some of the most important bird habitat in North America, hosting one of the
largest concentrations of migratory birds in the world during the fall and winter.

In the 1800s, the Central Valley contained more than 4 million acres of wetland habitats,
supporting an estimated 20 to 40 million waterfowl annually. Grassland and riparian
habitats once bordered most of these wetlands. Since then, agricultural and urban
development have destroyed or modified more than 95% of the historic wetlands and
over 90% of all riparian habitats. Today, just over 205,000 acres of managed wetlands
remain in the Central Valley, and of those, two thirds are in private ownership.

Northern pintails
Photo: Bob McLandress, CWA
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The 2006 Plan brings
together research,
monitoring data and
evaluation from many
sources, and repre-
sents the combined
expertise of a wide
range of professionals
from conservation
organizations, State
and Federal agencies,
and the private sector.
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Origins of the Central Valley Joint Venture

In 1986, United States and Canadian wildlife agencies developed the North American Waterfowl Management Plan (NAWMP).
The NAWMP recognized that wide-ranging degradations to wetlands and associated uplands across the continent required a
comprehensive response to improve landscapes using public policies, wildlife friendly agriculture, and traditional habitat restoration
programs. The purpose of the plan was, and remains, to sustain abundant waterfowl populations by conserving landscapes, through
self-directed partnerships (joint ventures) guided by sound science.

The Central Valley Habitat Joint Venture was formally organized in 1988 and was one of the original six priority joint ventures
formed under the NAWMP. Renamed the Central Valley Joint Venture in 2004, the Management Board has expanded from nine to
twenty conservation organizations, and State and Federal agencies. With this growth, the JV has broadened its focus from exclusively
waterfowl to include the conservation of habitats for other birds, consistent with major national and international bird conservation
plans, and the North American Bird Conservation Initiative.

Organization and Content

The 2006 Plan incorporates new information and broadens the scope of conservation activities to include objectives for breeding
waterfowl, breeding and non-breeding shorebirds, waterbirds, and riparian-dependent songbirds. It has identified specific goals and
objectives for these species, stepped down to each of the Valley’s nine basins. The 2006 Plan relies on both quantitative and qualitative
approaches for establishing bird-group conservation objectives, and considers both biological and non-biological factors.

Chapter 1 explains the origin and purposes of the JV, the background for this updated implementation plan, and the historical and
current conditions of the Central Valley.

Chapter 2 identifies the conservation objectives provided in the 1990 Plan, and summarizes accomplishments both Valley-wide and
by basin for each objective. It also describes challenges faced in meeting certain objectives.

Chapter 3 provides a description of significant basin characteristics within the JV. The Central Valley is divided into nine basins
that reflect regional differences in drainage patterns, and these serve as conservation planning units in the 2006 Plan for most bird
groups.

Chapter 4 identifies the conservation objectives for wintering waterfowl, defined as non-breeding migrating or wintering ducks,
geese, and swans using the Central Valley between August and March.

Chapter 5 discusses the habitat needs and corresponding limiting factors associated with the conservation of breeding waterfowl for
basins in the Central Valley.

Chapter 6 addresses the needs of wintering shorebirds, defined as non-breeding shorebirds that occupy the Central Valley between
July and May, each year.

Chapter 7 addresses the needs of seven species of shorebirds that breed within the Central Valley.

Chapter 8 addresses conservation needs within the Central Valley for waterbirds, a large and diverse group that includes seabirds,
coastal waterbirds, wading birds and marshbirds that rely on aquatic habitats.

Chapter 9 addresses the conservation needs and strategies associated with breeding riparian songbirds in the Central Valley and is
based on a suite of focal bird species that breed primarily in riparian habitat.

Chapter 10 outlines the need for water supplies for Central Valley wetlands and alternatives for obtaining needed water supplies
to meet the 2006 Plan objectives. It summarizes the history of wetland water supplies and includes a topical summary of the most
current and pressing water related issues within each basin.

Chapter 11 collates conservation objectives by habitat, and by basin or regional planning unit, for all bird groups addressed in this
Plan. Table 11-1 lists these objectives by habitat type as follows:
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Table S-1. Central Valley-wide conservation objectives and strategies combined across all bird groups for all basins.

Central Valley wide objectives by habitat type

Habitat type Strategy Objective
PROTECT ALL UNPROTECTED WETLANDS WITH
SEASONAL WETLANDS PROTECTION
FEE OR CONSERVATION EASEMENTS
SEASONAL WETLANDS RESTORATION 108,527 ACRES
SEASONAL WETLANDS ENHANCEMENT 23,884 ACRES ANNUALLY"
SEMI-PERMANENT WETLANDS RESTORATION 12,500 ACRES
RIPARIAN AREAS RESTORATION 10,000 ACRES
RICE CROPLAND ENHANCEMENT? 170,000 ACRES
PROTECTION USING TYPE I AND TyPE II* o]
AGRICULTURAL CROPLAND RECOMMENDED FOR SPECIFIC BASINS®
AGRICULTURAL EASEMENTS
AGRICULTURAL CROPLAND ENHANCEMENT TO BENEFIT WATERFOWL 307,000 ACRES

“Annual enhancement needs when restoration goals have been met.

! Post-harvest (winter flooding) of rice cropland.

“Type I agricultural easements: easements that protect waterfowl food sources, focused in the American, Butte, and Sutter Basins.

“Type 11 agricultural easements: easements that buffer existing wetlands from urban and residential development, focused in the American, Butte,
Sutter, Delta, and San Joaquin Basins.

The JV has made considerable progress toward achieving the goals of its 1990 Plan. This success has been due to the efforts of many
partners and a wide range of habitat programs. In addition, JV partners have invested in research to evaluate biological assumptions
on which the 1990 Plan was based. This investment has considerably strengthened the biological foundation of the 2006 Plan.

The JV’s efforts to protect, restore and enhance wetlands have significantly increased wildlife habitat resources in the Central Valley,
not only for waterfowl, but for numerous other wetland dependent species as well. These benefits have also included improved water
quality, flood control, and increased recreational opportunities. Using a collaborative, non-regulatory approach, and guided by the
2006 Plan, the JV will work together to insure that those benefits continue to expand for wildlife and the general public.
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This chapter explains the origin and purposes of the Central Valley Central Valley Joint

Joint Venture (JV), the background for this updated implementation Venture Partners

plan, and the historical and current conditions of the Central Valley. Audubon California
CA Association of Resource

Conservation Districts
The mission of the Central Valley Joint Venture is to work collaboratively through
diverse partnerships to protect, restore, and enhance wetlands and associated habitats California Waterfowl Association
for waterfowl, shorebirds, waterbirds, and riparian songbirds, in accordance with Defenders of Wildlife

conservation actions identified in the Joint Venture’s Implementation Plan. Ducks Unlimited, Inc.

Through these biologically based actions, the JV will advance in achieving its vision PRBO Conservation Science

of providing a diversity of habitats necessary to sustain migratory bird populations in River Partners
perpetuity for the benefit of those species, resident wildlife, and the public. The Nature Conservancy

The Trust for Public Land

Origins of the Central Valley CA Dept.ofFish and Game

CA Dept. of Water Resources

JOint Ventlll'e CA Resources Agency

The JV has its origins in the North American Waterfowl Management Plan (NAWMP), CA State Parks

an international treaty signed on May 14, 1986 by the Canadian Minister of the CA Wildlife Conservation Board
Environment and the United States Secretary of the Interior. Mexico became a signatory U.S. Army Corps of Engineers
to the plan during the 1994 NAWMP Update. The NAWMP was initiated in response

U.S. Bureau of Land Management
to declining numbers of North American waterfowl. It established population goals

. . . . . U.S. Bureau of Reclamation
for key waterfowl species, and identified a framework for recovering these populations

through habitat enhancement, restoration and protection. Although the goals of the U.S. Environmental Protection

NAWMP were continental in scope, its success ultimately depended on regional efforts Agency
to increase waterfowl habitat. The joint venture concept of merging the efforts of U.S. Fish and Wildlife Service
government agencies, non-profit organizations, corporations, tribes, and individuals U.S. Natural Resources

was ideally suited to the task of meeting waterfowl needs at regional scales. As a result, Conservation Service
joint ventures were eventually formed in all of North America’s key waterfowl areas to

meet NAWMP goals.
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The Central Valley Habitat Joint Venture (CVH]V)
was formally organized in 1988 and was one of the
original six priority joint ventures formed under
the NAWMP. California Waterfowl Association,
Defenders of Wildlife, Ducks Unlimited Inc.,
National Audubon Society, The Nature Conservancy,
Trust for Public Land, Waterfowl Habitat Owners
Alliance, CA Department of Fish and Game, and
U.S. Fish and Wildlife Service (USFWS) were the
nine founding partners and comprised the CVH]JV’s
first Management Board (Board). Renamed the
Central Valley Joint Venture in 2004, the Board

now enjoys the membership of twenty conservation

L . Cache Creek Nature Preserve
organizations, state and federal agencies. The - Photo: Brian Gilmore

partners have combined their efforts to cooperatively
meet the habitat needs of migrating and resident bird species in the Central Valley of California associated with four international
bird conservation initiatives.

In 1990, the CVH]V partnership developed its first strategic plan to deliver partnership-based waterfowl habitat conservation, the
Central Valley Habitat Joint Venture Implementation Plan (1990 Plan). This 2006 Central Valley Joint Venture Implementation Plan
(2006 Plan) incorporates new information and broadens the scope of conservation activities to include objectives for shorebirds,
waterbirds, and riparian songbirds.

The USFWS provides guidance for the establishment and organization of migratory bird joint ventures: “A joint venture is a self-
directed partnership of agencies, organizations, corporations, tribes, or individuals that has formally accepted the responsibility
of implementing national or international bird conservation plans within a specific geographic area or for a specific taxonomic
group, and has received general acceptance in the bird conservation community for such responsibility” (U.S. Fish and Wildlife
Service 2005).

The JV is currently administered through a coordination office within the USFWS, and is guided by a Management Board that
receives input and recommendations from a variety of working committees.

The Central Valley: Historical and Current Conditions

The Central Valley averages 40 miles wide and stretches 450 miles from north to south. It is bordered by the foothills of the Coast
Range on its west and the Sierra Nevada on its east. The valley consists of two lesser valleys drained by California’s two largest rivers,
the Sacramento in the north and the San Joaquin in the south. These rivers flow from opposite directions and converge 40 miles
southwest of Sacramento in a maze of channels, marshes and islands known as the Sacramento-San Joaquin Delta. These waters
eventually reach the San Francisco Bay and empty into the Pacific Ocean.

The Central Valley totals about 10 million acres, or 10% of the State, and includes portions of 19 counties. Prior to the Gold Rush
of the mid-1800s, the valley contained more than 4 million acres of wetland habitat. Most of these wetlands were bordered by
grassland and riparian habitats. Many wetlands were seasonal in nature and resulted from over-bank flooding of rivers and streams
that inundated large areas of the valley during winter and spring. Estimates from the 1800s suggest these habitats supported between
20 million and 40 million waterfowl annually. By the 1970s waterfowl numbers were estimated to be between 6 to 7 million, but
declined significantly by the late 1980s (Heitmeyer 1989). Unfortunately, loss of these habitats has been dramatic. More than 95%
of historic wetlands and 98% of all riparian habitats have been destroyed or modified. The remnant intensively managed wetlands
and associated agricultural habitats now support an average of 5.5 million waterfowl annually. Few places on earth have greater
concentrations of wintering waterfowl than the Central Valley.

Today, just over 205,000 acres of managed wetlands remain in the Central Valley (Figure 1-1), and of these, two thirds are in private
ownership. The over-bank flooding that once characterized the valley is essentially gone. Dams, levees, and flood bypasses confine
these historic flows to controlled pathways.
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Figure 1-1. Changes in Central Valley wetlands and associated habitats from 1900 (left) to 1990 (right).

Threats to wildlife habitat in the Central Valley continue to grow. Most of the valley’s wetlands now rely on the application of
water through managed systems. The long term reliability and affordability of water supplies for these wetlands is uncertain, as
other water users compete for this limited resource. Water shortages in California are expected to grow as urban demand for water
increases. The likely result is that water supplies needed for wetland management will become increasingly expensive, or worse yet,
unavailable. According to the California Department of Finance, there are currently more than 34 million people in the state. This
number is projected to reach 59 million by _

2040, with an increase in the Central Valley Al geese,{nih-it'eiffroi{téa A "e“;n 'Bﬁ,ta‘ﬂ?“‘"ﬁ“’m’ L
from 5.4 million to 15.6 million. California’s Photo: Bob McLandress, CWA - 2 '

Central Valley ranks number one among the
nation’s twenty most threatened farming
regions (American Farmland Trust 1997).
The state’s projected population increase
will be accompanied by a loss of nearly one
million acres of irrigated farmland within
the valley (American Farmland Trust 1995),
some of which contributes to meeting
the needs of waterfowl and other wetland
dependent wildlife.
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Focus of the 1990 Plan

In 1990, the JV developed its first planning document, the Cenzral Valley Habitar Joint Venture Implementation Plan. The 1990 Plan
primarily focused on the needs of wintering waterfowl (herein defined as non-breeding waterfowl that rely on the Central Valley floor
during August-March). Breeding waterfowl needs were also addressed, although to a lesser degree. Waterfowl population objectives
were generally linked to the NAWMP. Six conservation objectives were established to meet the habitat needs of Central Valley

waterfowl:

1. Protect 80,000 additional acres of existing wetlands through acquisition of fee-title or perpetual conservation easements.

2. Secure an incremental, firm 402,450 acre-foot water supply that is of suitable quality and is delivered in a timely manner for use by
National Wildlife Refuges (NWR), State Wildlife Areas (WA), and the Grasslands Resource Conservation District (GRCD).

3. Secure Central Valley Project power for NWRs, WAs and GRCD, and other public and private lands dedicated to wetland
management.

4. Increase wetland acres by 120,000 acres and protect these wetlands in perpetuity by acquisition of fee-title or conservation
easement.

5. Enhance wetland habitats on 291,555 acres of public and private lands.

6. Enhance waterfow] habitat on 443,000 acres of agricultural lands.

Each of these objectives was based mainly on the foraging habitat needs of wintering waterfowl, and also on enhancement of upland
cover for breeding waterfowl in the Central Valley. The objectives were then stepped down to the valley’s nine basins, based on historic
waterfowl distribution. These basins served as planning units in the 1990 Plan (Figure 1-2).

The JV has made considerable progress toward achieving the goals of its 1990 Plan, and these accomplishments are detailed in
Chapter 2. During the past 15 years, Joint Venture partners have invested in research to evaluate biological assumptions on which the
1990 Plan was based. This investment has considerably strengthened the biological foundation of the 2006 Plan.

Focus of the 2006 Plan

As previously stated, the 1990 Plan focused mainly on the needs of wintering waterfowl. Although meeting waterfowl needs remains
central to the JV’s purpose, the 2006 Plan has been expanded to include multiple bird groups.

In 1999, the North American Bird Conservation Initiative (NABCI) was formed to advance integrated bird conservation by
capitalizing on partnership opportunities, promoting all-bird planning, and developing nation-wide Bird Conservation Regions.
Joint ventures offer an existing structure for achieving the NABCI vision of integrating the goals of the various bird conservation
plans. The USFWS encourages joint ventures to develop the capacity to deliver partnership based migratory bird habitat conservation
(U.S. Fish and Wildlife Service 2005), although to date this direction has not come with additional funding sources to accomplish
the task. The JV has consequently expanded its planning efforts to include six bird groups. Information for some bird groups is
lacking compared to migrating and wintering waterfowl. However, the 2006 Plan is a first step in developing sound conservation
objectives for each of the following:

*  Wintering Waterfowl

* Breeding Waterfowl

* Non-breeding Shorebirds

* Breeding Shorebirds

e Waterbirds

* Breeding Riparian Songbirds

As part of its expanded responsibility to provide habitat for shorebirds, waterbirds and riparian birds along with waterfowl, the JV
has increased its boundaries to include most of the Central Valley watershed, and has identified secondary and tertiary areas of focus
within this expanded area. (Figure 1-3). Although the 2006 Plan continues to focus on the nine basins identified in the 1990 Plan,
future planning efforts by the JV will reflect habitat needs within the expanded boundaries.
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While this 2006 Plan addresess the
needs of multiple bird groups, wintering
waterfowl remain a key focus of the
JV’s conservation activities. The 2004
NAWMP Strategic Guidance document
emphasizes a strengthening of the
biological foundations of waterfowl
conservation in North America. The JV
has responded to this call by clearly linking
waterfowl objectives for the Central Valley
to continental population objectives

,.’_’;':E"M' i TE e 8 established under the NAWMP. The 2006
oy L : - i ' ' Plan identifies the landscape conditions

Al

Gray Lodge Wildlife Area needed in the Central Valley to sustain
Photo: Brian Gilmore

waterfowl populations at NAWMP goals.
Linking landscape conditions in the valley
to continental population goals for waterfowl reflects the spirit of the 2004 NAWMP, which also acknowledged the need to integrate
habitat objectives for waterfowl with those of other wetland dependent bird groups.

The 2006 Plan relies on both quantitative and qualitative approaches for establishing bird-group conservation objectives. Where
possible, the Plan seeks a direct relationship between bird population objectives and habitat needs when establishing bird-group
conservation objectives, because it allows these objectives to be expressed quantitatively (e.g., acres). In contrast, some bird groups
lack population objectives or lack a clear link between population objectives and habitat needs. In those cases, conservation objectives
reflect present understanding of breeding or non-breeding ecology but are not linked to a population objective.

Regardless of the approach, the 2006 Plan also considers non-biological factors when establishing conservation objectives. Human
population growth, changing land use, and competition for limited water supplies all present real challenges to bird conservation
efforts in the Central Valley. By taking into consideration biological factors, socio-economic forecasts, potential changes in agricultural
practices, and an increasingly competitive water market, habitat programs can anticipate and to some degree mitigate landscape
changes that are otherwise detrimental to birds.

The remainder of the 2006 Plan includes ten chapters. Chapter 2 describes JV accomplishments since 1990. Chapter 3 provides
an overview of habitat conditions in each of the Central Valley’s nine basins, as well as important socio-economic factors that
characterize these regional planning units. Chapters 4 through 9 establish conservation objectives for each of the six bird groups.
Chapter 10 examines water issues in the Central Valley and identifies the water needs and challenges faced by the JV to secure reliable
and affordable supplies now and in the future. Chapter 11 provides integrated conservation objectives for all bird groups.

There are several locally-driven conservation efforts underway in areas such as the Tulare and American Basins which may identify
conservation needs that are beyond the scope of the 2006 Plan, in terms of the amount and types of habitats to be protected, restored
and enhanced. The JV fully supports these efforts, as many of its partners are participating in such scoping and planning activities.
Future updates to this plan will reflect the accomplishments of these regional efforts.

Chapter 1: Introduction 7
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This chapter identifies the conservation objectives provided in the

1990 Central Valley Habitat Joint Venture Implementation Plan, and
summarizes accomplishments both valley-wide and by basin for
each objective. It also describes challenges faced in meeting certain
objectives.

Introduction

The Central Valley Joint Venture partnership (JV) has an impressive record of

accomplishment since its inception in 1988, and has made excellent progress towards
meeting the objectives adopted in the 1990 Central Valley Habitat Joint Venture
Implementation Plan (1990 Plan). The 1990 Plan established conservation objectives

outlined in Chapter 1 and are summarized below:

Wetland Protection: Protect in perpetuity 80,000 acres of existing wetland
habitats.

Wetland Water Supplies: Secure adequate power and water supplies for wetland
management.

Wetland Restoration: Restore and protect in perpetuity 120,000 acres of former
wetlands.

Wetland Enhancement: Enhance all existing wetlands.

Agricultural Land Enhancement: Enhance waterfowl habitat on 443,000 acres of
agricultural lands.

Ducks in a Seasonal Wetland
Photo: Dale Garrison, USFWS

VTN

“The Central Valley Joint Venture

is internationally recognized
as an outstanding model of
cooperative conservation,
where partnerships working
collectively toward common
goals have protected,
enhanced and restored
thousands of acres of wetland,
riparian, and associated
upland habitat in the Central
Valley for the benefit of
migratory birds, resident
wildlife and the public.”

David Paullin
Coordinator

National Joint Venture
Assessment Team
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Summary of Central Valley-wide Accomplishments

The JV has reached 71% of the Wetland Protection objective through the purchase or donation of fee title and conservation easements
from willing sellers. Significant progress has been made toward the Water Supply objective through the passage of the Central Valley
Project Improvement Act (CVPIA) Title 34 of Public law 102-575, passed by Congress on October 30, 1992. The purpose of the
CVPIA was to achieve optimum water supplies for all public wetlands and private wetlands within the GCRD.The CVPIA provided
for 72% of the wetland water supply needs identified by the JV. Fifty-nine percent of the Wetland Restoration objective has been
met. Since the Wetland Enhancement objective involves annual habitat enhancements of 50,000 to 75,000 acres per year, it is not
expressed here as an accomplishment percentage. Agricultural Enhancement objectives for wintering waterfowl are 119% of the 1990
goal due to tremendous increases in winter-flooded rice.

140 A
120 A
100 A
80 1
%
60 71
59
40
20 A
0 1
B Wetland Restoration B Wetland Protection
B Water Supplies M Agricultural Enhancement

Figure 2-1. Progress in meeting conservation objectives as a percentage of objectives identified in the 1990 Plan.

The JV’s efforts to protect, restore, and enhance wetlands have significantly increased wildlife habitat resources in the Central
Valley (Figure 2-1), not only for waterfowl, but numerous other wetland dependent species as well. These benefits have also included
improved water quality, flood control, and increased recreational opportunities.

Table 2-1. 1990 Wetland Protection objectives by

ACCOmPliShmentS by BaSin basin. Basins are listed in priority based on the

percent of wetlands in 1990 that were unprotected.

Wet I an d PrOteCt i on Unprotected JV Protection

Basin Wetlands (acres)  Objective® (acres)

Protect In Perpetuity 80,000 Acres of Existing Yoro 8,700 5,000

Wetland Habitats T
SAN JOAQUIN 67,000 52,500

The 1990 Plan had a stated objective of protecting 80,000 acres of existing TULARE 19,560 5,000
privately owned wetlands through acquisition of fee-title or perpetual BT 12,200 10,000
conservation easements. The 1990 Plan assumed 291,555 acres of wetlands DELTA P P
were present in the Central Valley and that fifty nine percent of these CoLUSA 3,400 2,000
wetlands (172,665 acres) were already protected through fee-title acquisition, S "

UISUN (0] NO OBJECTIVE
perpetual easements or legislative actions. Accordingly, this left 118,810 acres

¢ SUTTER 500 500

of unprotected wetlands in the Central Valley.

ToTAL 118,810 80,000

Although the JV preferred thart all wetlands receive protection, it recognized w770 seres reflect two thirds of the estimated unprotected
that many private wetland owners would be unwilling sellers or would not  yetiands in the Central Valley in 1990, and was

wish to enlist their properties in easement programs. Therefore, the JV  considered to be a reasonable and achievable objective
adopted a wetland protection objective of 80,000 acres, which represented  for the JV at that time.

67% of all remaining unprotected wetlands. This objective was seen as The entire 58,000 acre Suisun Marsh was assumed 1o be

feasible, challenging, and large enough to make a significant difference to 277" ed by the Suisun Marsh Protection Act of 1977
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waterfowl in the Central Valley. This 80,000-acre objective was divided Table 2-2. 1990 Wetland Protection objectives
vs. accomplishments. Basins are listed in priority
based on the percent of existing wetlands that
were unprotected in 1990.

among the nine basins. Basins were listed in order of priority based on the
percent of existing wetlands that remained unprotected (Table 2-1).

Tracking of wetland protection efforts indicates that 56,778 acres

JV Protection Wetlands Protected

of wetlands were protected between 1990 and 2003. To better Objective (acres) 1990 2003 (acres)

understand how wetland protection was distributed among basins, and -
_ R _ oLo 5,000 2,935
how this related to the JV’s priorities (Table 2-1), wetland protection
) . AMERICAN 2,000 318
accomplishments between 1990 and 2003 are reported by basin (Table
. . .. . . SAN JoAQUIN 52,500 40,138
2-2). There were some inconsistencies in actual protection efforts relative
. . TULARE 5,000 54
to how basins were prioritized. For example, efforts to protect wetlands
. . . . . A BurTE ’ ,6
were highest in the Butte Basin, although it ranked fifth in priority (effort 10000 10090
to protect wetlands is defined as 1990 protection objectives divided by DeLra S e
actual acres protected between 1990 and 2003). In contrast, efforts Sl 20 794
to protect wetlands in American Basin ranked seventh, despite being SUTTER 5o 145
identified as the second highest priority basin. Alternatively, efforts to ToraL 80,000 56,778

protect wetlands in the San Joaquin Basin nearly matched the basin’s
1990 priority rank. Those inconsistencies may be explained by the presence or absence of local interest and/or opportunity for
protection actions in individual basins.

Wetland Power and Water Supplies
Secure Adequate Power and Water Supplies for Wetland Management

Power Supplies

Procuring low-cost rates for power necessary to supply water to Central Valley National Wildlife Refuges (NWR), State Wildlife
Areas (WA) and the Grassland Resource Conservation District (GRCD) wetlands has been an elusive endeavor for many years. JV
partners have had limited success in attaining these rates due to a variety of complicated factors including, but not limited to: (1) the
unwillingness of Pacific Gas and Electric Company (PG&E) to deliver power from other power distribution sources (e.g., Western Area
Power Administration); (2) lack of dedicated capacity in major transmission facilities; (3) PG&E’s requirement for minimum amounts
of energy delivered to a single distribution point; the requirement of paying for stand-by power when electricity is not being used; (3) the
high cost of maintenance of power lines and distribution facilities; and (4) current policy interpretations by the Bureau of Reclamation
as to what existing or proposed pumping facilities qualify or dont qualify for Central Valley Project Use power, which is the lowest cost
rate available.

The JV recognizes that affordable power must be included in the formula to provide

White-faced ibis reliable water supplies to Central Valley wetlands. This is particularly true in areas such
Photo: Dave Feliz, CDFG

as the Tulare Basin where pumped groundwater is the primary water source and in
the Suisun Marsh where pumping is necessary to drain diked, managed wetlands for
leaching and habitat management. A JV Power Committee organized to reengage in
these issues may develop acceptable solutions in the near future.

Water Supplies

The passage of the CVPIA significantly increased the reliability of water supplies for
public wetlands and for private wetlands in the GRCD. The 1990 Plan had a stated
objective of securing a 402,450 acre-foot water supply that is of “suitable quality and is
delivered in a timely manner” for optimum management of wetlands on NWRs, WAs,
and in the GRCD. The GRCD includes most private wetlands in the San Joaquin
Basin, with the San Joaquin Basin itself containing 38% of all private wetlands in the
Central Valley (see Chapter 3). Thus, the JV’s water objectives targeted a significant
fraction of privately managed wetlands in the valley, as well as all existing publicly-
owned wetlands.
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Water objectives in the 1990 Plan for NWRs, WAs, and the GRCD are presented in Table 2-3. Level 1 supply equaled reliable water
supplies that were available by 1990, while Level 2 supplies equaled the average delivery of water to public habitats and the GRCD
prior to the 1990 Plan. Of the 363,000 acre-feet annually delivered to public habitats and the GRCD by 1990, only 95,200 acre-
feet were considered reliable (Table 2-3). Level 3 water supplies in the 1990 Plan equaled the amount of water needed for optimum

management of existing wetland habitats, while Level 4 equaled the amount of water needed to permit full habitat development on
public wetland areas and the GRCD.

Passage of the CVPIA automatically guaranteed Level 2 water supplies for NWRs, WAs, and the GRCD. The CVPIA also stipulated
that Level 4 water supplies would be achieved in 10% increments between 1993 and 2002. This would include securing reliable water
through annual water purchases, and the necessary construction of conveyance facilities to refuges not yet in place but needed to
carry these water supplies. Although the intent of the CVPIA was to reach reliable Level 4 supplies through incremental gains over
a ten-year period, this has not been achieved because of chronic funding shortages and ongoing competition with other CVPIA
programs for limited funds. Mendota WA, as well as Kern and Pixley NWRs, also lack the facilities to convey Level 4 supplies. Gray
Lodge WA conveyance facilities were only recently completed in 2005. The result is that water purchases for public habitats and the
GRCD remain unreliable.

Water acquisition to achieve Level 4 supplies relies upon spot market purchases by the Bureau of Reclamation from willing sellers
every year. The escalating cost of water makes these purchases increasingly expensive. For example, average costs for water have
increased from $50 per acre-foot to $125 per acre-foot during the last five years, despite normal rainfall amounts. An extended
drought in California could make future water purchases prohibitively expensive. Chapter 10 discusses the challenges and issues that
will most likely affect the JV’s ability to secure water for wetlands in the near future.

Table 2-3. Water supply needs (acre-feet) identified in the 1989 Report on Refuge Water Supply Investigations,
Central Valley Hydrologic Basin, California.

Level 2° Level 3 Level 4° Objective

SACRAMENTO NWR 0 46,400 50,000 50,000 50,000
DELEVAN NWR 0 20,950 25,000 30,000 30,000
Corusa NWR 0 25,000 25,000 25,000 25,000
SuTTER NWR 0 23,500 30,000 30,000 30,000
GRrAY LopDGE WA 8,000 35,400 41,000 44,000 36,000

GRASSLAND RCD 50,000 125,000 180,000 180,000 130,000
Vorta WA 10,000 10,000 13,000 16,000 6,000
Los BaAnos WA 6,200 16,670 22,500 25,000 18,800
KesTERSON NWR 3,500 3,500 10,000 10,000 6,500
SaN Luis NWR 0 13,350 19,000 19,000 19,000
MERCED NWR 0 13,500 16,000 16,000 16,000
MENDOTA WA 25,500 18,500 24,000 29,650 4,150
PixLey NWR 0 1,280 3,000 6,000 6,000
Kern NWR 0 9,950 15,050 25,000 25,000

ToTAL 103,200 353,050 473,550 505,650 402,450

“Existing firm water supply in 1990

bAverage annual water deliveries prior to 1990 Plan

‘Full use of existing development (as it existed in 1990)

“Water needed to permit full habitat development

‘Additional firm water needs identified in the 1990 Plan (Level 4 minus Level 1)
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Wetland Restoration

Restore and Protect In Perpetuity
120,000 Acres of Former Wetlands

The 1990 Plan had a stated objective of restoring 120,000 acres of
wetland habitat. Restoration of 9,668 acres of wetlands in the Central
Valley between 1986 and 1989 was applied towards this conservation
objective, leaving an actual restoration objective of 110,332 acres.

The 1990 Plan identified 291,555 acres of existing Wetlands in the
Central Valley, but this number actually included a significant
number of upland acres on federal, state, and private lands. Improved
wetland inventory capabilities have shown that this initial number of
wetland acres was an overestimation, and it has been revised in the
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W 1990 Objective M Accomplishments

Figure 2-2. 1990 Wetland restoration objectives (acres)
vs. wetlands restored between 1990 and 2003 for the
entire Central Valley.

2006 Plan to 140,363 acres, in order to more accurately reflect the actual number of Central Valley wetlands that existed in 1990.

As of April 1, 2003 managed wetlands in the Central Valley totaled 205,554 acres. This represents a gain of 65,191 acres of wetland
habitat, or 59% of the 1990 revised wetland acres (Figure 2-2). It also represents a 46% increase in the acres of managed wetlands

that were present in 1990.

Wetland restoration objectives and accomplishments are presented by basin in Table 2-4. While significant progress has been made in

meeting the 1990 wetland restoration objective for the entire Central Valley, there is disparity among basins. JV progress in meeting
1990 wetland restoration objectives for the American, Delta, and Sutter Basins lags well behind the overall figure of 59% for the

Central Valley. In contrast 1990 wetland restoration objective for the San Joaquin Basin has been exceeded.

Yolo Basin Wildlife Area wetland restoration
Photo: Jill Shirley, CVJV

e
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Wetland restoration, San Joaquin Valley
P 0: D alimited. .

Table 2-4. Wetland restoration objectives (acres) and accomplishments
in the Central Valley by basin 1990 to 2003.

1990 Objective "L Cheeve
AMERICAN 9,517 2,658 28%
ButrTE 28,080 17,793 63%
CoLusa 12,990 6,079 47%
DEeLTA 19,060 4,226 22%
SAN JOAQUIN 19,980 22,742 114%
SuisuN No OBJECTIVE® 234 N/A
SUTTER 10,960 760 7%
TULARE No OBJECTIVE' 6,445 N/A
Yoro 9,745 4,254 44%
ToTAL 110,332 65,191 59%

“The entire 58,000 acre Suisun Marsh was assumed to be already in
wetlands, therefore, no wetland restoration objective was established for this
basin. Tidal restoration was not considered in the 1990 Plan, due to limited
waterfowl benefits.

"No restoration was proposed in the 1990 Plan, but this did not preclude
[future restoration efforts by public or private interests.

Wetland Enhancement
Enbance All Existing Wetlands

The 1990 Plan had a stated objective of enhancing all acres
of existing public and privately managed wetlands. Although
wetland enhancement in the Central Valley has proven
difficult to track. Wetland enhancement has been redefined
for the 2006 Plan (see Chapter 4), and the JV has developed a
new web-based system to track accomplishments. This system
will allow the JV to better measure progress in meeting
enhancement objectives.

Agricultural Land Enhancement

Enhance Waterfowl Habitat On
443,000 Acres of Agricultural
Lands Annually

The JV has made great strides towards its 1990 objective by
enhancing over 384,000 acres of agricultural lands (J.D. Garr,
Ducks Unlimited, Inc., personal communication). The 1990
Plan had a stated objective of annually enhancing waterfowl
habitat on 443,000 acres of agricultural land. This conservation
objective was broadly divided into two categories:

1. Enhancement of 332,290 acres of grain fields to help meet the food energy needs of wintering waterfowl, and
2. Enhancement of 110,800 acres of upland habitat to ensure adequate nest success for breeding waterfowl.

Enhancement of grain fields for wintering waterfowl was further divided into 83,075 acres of deferred tillage and 249,215 acres of

winter flooding.
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Table 2-5. Agricultural enhancement objectives and accomplishments for wintering waterfowl by basin.

1990 Winter Current Winter 1990 Deferred Current Deferred 1990 Basin Current Basin
Flooding Goal* Flooding Tillage Goal Tillage Total Goal” Total*
AMERICAN 11,140 72,049 3,713 0 14,853 72,049
BuTTE 72,151 99,494 24,050 0 96,201 99,494
CoLusa 63,268 141,895 21,093 0 84,361 141,895
DEeLTA 39,078 30,495 13,026 0 52,104 30,495
SAN JOAQUIN 0 0 0 0 0 0
SUISUN 0 0 0 0 0 0
SUTTER 33,845 33,168 11,282 0 45,127 33,168
TuLARE 14,854 UNKNOWN 4,951 0 19,805 UNKNOWN
Yoro 14,879 7,020 4,960 0 19,839 7,020
TotAL 249,215 384,121 83,075 [ 332,290 384,121

“Winter flooding refers exclusively to winter flooding of rice habitat with the exception of the Delta Basin where 29,488 acres of winter flooded corn and
1007 acres of winter flooded rice are estimated. Winter flooded acres in Tulare Basin are unknown but not believed to be large.

*Sum of Winter Flooding and Deferred Tillage goals in the 1990 Plan.

“Estimated sum of current Winter Flooding and Deferred Tillage acres as of 2003. Current Deferred Tillage is zero in all basins.

Deferred tillage increases the amount of waste grain available to waterfowl by not deep plowing fields immediately after harvest, while
winter flooding increases bird access to agricultural food resources. Although agricultural enhancement objectives were developed
to provide additional habitat for breeding waterfowl, no upland programs for nesting waterfowl have been developed since 1990.
Instead, efforts to meet the agricultural enhancement objectives in the 1990 Plan have largely focused on improving waterfowl access
to agricultural foods during migration and winter.

Winter flooding, particularly of rice lands, has proved to be so 450000

widespread since 1990 that the conservation objective was achieved 400000 -

without relying on other approaches. Winter flooding of agricultural 350000 384,000
habitats in the Central Valley is now estimated at over 384,000 acres, 500000

with over ninety percent of this habitat being rice (information on ¢ .

how winter flooding was estimated is provided in Chapter 3). This % 200000 249215

estimate exceeds the 1990 objective for winter flooding by 135,000 150000

acres (Figure 2-3). Although a pilot program to encourage deferred 100000

tillage was initiated in 1989, the JV partners did not actively pursue

this program. Winter flooding alone now exceeds the 1990 objective 20000

of enhancing 332,000 acres of agricultural habitat. Therefore, the lack 0

of a deferred tillage program has not prevented the JV from meeting 1990 Objective: W Accomplishments

its overall conservation objectives for farmed lands. If winter flooding

declines and post-harvest disking becomes more common, the JV may Figure 2-3. Winter flooding objectives vs.
need to revisit the issue of deferred tillage. accomplishments from 1990 through 2003.

The overall objective of enhancing 332,000 acres of grain fields to help

meet the food energy needs of wintering waterfowl was divided among the American, Butte, Colusa, Delta, Sutter, and Yolo Basins.
No agricultural enhancement objectives for wintering waterfowl were developed for the San Joaquin, Tulare, and Suisun Marsh
Basins (Table 2-5). Agricultural enhancement objectives have been exceeded for the American, Butte, and Colusa Basins. Current
estimates of winter flooding in the Yolo Basin are less than half of the 1990 objective. While winter flooding objectives for this basin
exceed 14,000 acres, rice production averaged only 9,750 acres in Yolo Basin between 1997 and 2001. Therefore, this objective was
unlikely to be met. Although the Delta and Sutter Basins each approached their goals for winter flooding, the overall objective for
agricultural enhancement (winter flooding + deferred tillage) was not met for either basin (Table 2-5).
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Summary

The JV has reached 71% of the Wetland Protection objective through the purchase or donation of fee title and conservation easements
from willing sellers. Significant progress has been made toward the Water Supply objective through the passage of the Central Valley
Project Improvement Act (CVPIA). The CVPIA provided for 72% of the wetland water supply needs identified by the JV. Fifty-nine
percent of the Wetland Restoration objective has been met. Every year 50,000 to 70,000 actes of wetlands are enhanced. Agricultural
Enhancement objectives for wintering waterfowl are 119% of the 1990 goal due to tremendous increases in winter-flooded rice.

The JV’s efforts to protect, restore, and enhance wetlands have significantly increased wildlife habitat resources in the Central Valley,
not only for waterfowl, but numerous other wetland dependent species as well. These benefits have also included improved water

quality, flood control, and increased recreational opportunities.
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Suisun Basin
Photo: Bob McLandress, CWA
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This chapter provides a description of important basin characteristics
within the JV. The Central Valley is divided into nine basins that reflect
regional differences in drainage patterns (Figure 3-1), and these serve
as conservation planning units in the 2006 Plan for most bird groups.
The first section describes each basin, its general location, size, and
hydrology. The second providesasummary of habitat conditionsin each
basin including a description of wetland, agricultural and associated
habitat resources that are important to specific bird groups. The final
section of this chapter discusses anticipated human population growth
and associated changes in land use.

Basin Description, Hydrology,
and Other Features

Butte Basin

The Butte Basin encompasses 1,100 square miles and extends 75 miles from Red Bluff
south to the Sutter Buttes. The basin is bordered by the Sacramento River on its west, and
the Sierra Nevada foothills and Feather River on its east (Figure 3-2). Butte Creck drains
the basin between the city of Chico and the Sutter Buttes. Historically, creeks north of
Chico flooded adjacent lands. However, these lands are now protected by levees and have

“Each of the nine Central
Valley hydrologic basins is
unique, providing its own
set of biological values for
wintering and breeding birds.
The JV has been adept at
working directly with those
individuals, agencies and
organizations with the
greatest local knowledge,
effectively gathering the
best information available
to develop landscape-level
habitat objectives for all of
the major bird groups.”

Peter Perrine

Wetlands Program Manager
California Wildlife
Conservation Board
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Figure 3-1. Central Valley Joint Venture basin boundaries.
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been developed for urban and agricultural use. Below Chico, over-bank flooding from Butte Creek and the Sacramento River produced
large tracts of seasonal wetlands. Some of these overflows reached the Butte Sink, a large marsh in the southern portion of the basin.
However, in the early 1900s, a series of levees and drainage facilities was built to contain these floodwaters as well. The southwestern part
of the basin is now managed by the Sacramento River Flood Control District to convey flood flows into the Sutter Bypass.
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Figure 3-2. Map of the Butte Basin
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Sutter Basin

The Sutter Basin totals 350 square miles and extends south from the Sutter Buttes

Rivers. These rivers also border the basin to its east and west (Figure 3-3). Overflow from the Sacramento and Feather Rivers and the
Butte Sink historically flooded 40,000 to 50,000 acres of wetlands. Although construction of the Sutter Bypass and flood control
systems on the Sacramento and Feather Rivers have eliminated most of this overflow, portions of the bypass continue to provide

wetland habitat.

to the confluence of the Feather and Sacramento

Sutter Burtres
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Figure 3-3. Map of the Sutter Basin
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Colusa Basin

The Colusa Basin extends 106 miles from Red Bluff south to Cache Creek and is bordered on the east by the Sacramento River and

on the west by the Coast Range. The basin totals 1,600 square miles, though most wetland habitat is located south of the Stony Creek

drainage (Figure 3-4). Colusa Trough, a naturally formed depression that enters the Sacramento River near Knight's Landing, drains

the basin. Historically, overflow from the Sacramento River joined with streams draining the east slopes of the Coast Range to flood

basin marshes in winter and spring. The development of levee networks, drains, and pumping stations have eliminated those flood

events in all but the wettest years.
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Figure 3-4. Map of the Colusa Basin
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American Basin

The American Basin lies east of the Sacramento and Feather Rivers and west of the Sierra Nevada foothills from Oroville in the north
to the American River in the south. The basin totals about 860 square miles (Figure 3-5). Historically, water from the American,
Yuba, Feather, Sacramento, and Bear Rivers flooded this area. This basin includes the District 10 and Honcut Creek areas, which
constitutes a large block of privately owned wetlands. Construction of flood control reservoirs, levees, and dams at Folsom, Oroville,
and Bullards Bar, have eliminated most of this over-bank flooding.
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Figure 3-5. Map of the American Basin
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Suisun Basin

The Suisun Basin encompasses 170 square miles in southern Solano County and is bordered on the east by the Sacramento-San
Joaquin Delta and on the west by the Carquinez Strait (Figure 3-6). Suisun Marsh dominates the basin, and is the largest brackish
(diked, managed) wetland remaining in California. In 1963 landowners created the 116,000-acre Suisun Resource Conservation
District (Suisun RCD), which includes a complex of managed and unmanaged wetlands as well as upland habitat. There are 158

privately owned wetlands in the Suisun Basin. There are also 15,000 acres owned by the California Department of Fish and Game in
the Grizzly Island Wildlife Area complex. Landowners must meet standards for wetland habitat and water quality set by the Suisun
Marsh Preservation Act of 1977, enacted by the State of California.
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Figure 3-6. Map of the Suisun Basin

Historically, the Suisun Marsh was a
tidally influenced basin that totaled
74,000 acres. Large portions of the
marsh were submerged daily until levee
construction in the 1850s restricted tidal
flows. Tide gates and levees currently
protect most of the Marsh from flooding,
however salinities have gradually increased
because of freshwater diversions from
the San Joaquin and Sacramento Rivers.
Vegetation communities in the marsh
reflect this increase in salinity, as many
common plant species are salt tolerant
(Heitmeyer et al. 1989).
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Yolo Basin

The Yolo Basin lies west of the Sacramento River between Cache Creek to the north and the Montezuma Hills and the Delta Basin to
the south, and totals about 800 square miles (Figure 3-7). The basin historically received overflow waters from the Sacramento River
as well as Cache, Putah, and Ulatis Creeks. Low lying areas near the Delta were tidally influenced and supported permanent marshes,
while flooding at higher elevations produced scasonal wetland habitat. Like much of the Central Valley, the hydrology of the Yolo
Basin has been modified by levees and flood control structures. The Yolo Bypass was developed along the east side of the basin, and
provides flood protection for adjacent lands when flows in the Sacramento River are high.
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Figure 3-7. Map of the Yolo Basin
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Delta Basin

The Delta Basin totals 2,100 square miles and extends from the American River in the north, to the Stanislaus River in the south. Other
borders are the Sierra Nevada foothills to the ecast, the Sacramento River to the northwest, and the Coast Range to the southwest (Figure
3-8). Prior to the mid-1800s, the Delta Basin was tidally influenced and part of a larger estuary that included Suisun Marsh and the San
Francisco Bay. Development of the basin began in the 1850s, when the Swamp Land Act transferred ownership of all “swamp and overflow
land” from the federal government to the State. By the early 1900s, nearly all the Delta’s wetlands had been converted to agriculture.

The basin is formed by the convergence of the Sacramento, San Joaquin, Cosumnes, Mokelumne, and Calaveras Rivers. This confluence is
subject to tidal movement and water diversions as it flows into the San Francisco Bay. A 1,000-mile network of levees has reclaimed sixty
former wetland islands in the Delta. These islands are intensively farmed and some are managed as duck hunting clubs after crop harvest.
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Figure 3-8. Map of the Delta Basin.
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San Joaquin Basin

The San Joaquin Basin totals 2,900 square miles, extending from the Stanislaus River in the north, to the San Joaquin River in the
south. The 80-mile-long basin is bordered on its west by the California Aqueduct, and on its east by the foothills of the Sierra Nevada
(Figure 3-9). Major tributaries to the San Joaquin River include the Chowchilla, Merced, and Tuolumne Rivers.

Most private wetlands as well as several federal and state areas in the San Joaquin Basin are located in the Grassland Resource
Conservation District (GRCD) on the western edge of the basin. Many of these private wetlands have been permanently protected
by U.S. Fish and Wildlife Service conservation easements. Wetland areas in existence in 1991 have been guaranteed average annual
(Level 2) water supplies as a result of the Central Valley Project Improvement Act (CVPIA) of 1992. Soils on the western side of the
San Joaquin Basin are derived from marine sediments that are high in salts and trace elements. Post-harvest irrigation was formerly
used to leach these substances from the upper soil, and return flows were used as a wetland water source. Selenium concentrations in
this tailwater proved damaging to a wide range of birds and consequently, use of this water has been greatly restricted.
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Figure 3-9. Map of the San Joaquin Basin
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Tulare Basin

Tulare Basin is the largest basin in the Central Valley and totals 5,600 square miles. This basin is 135 miles long and is bordered to

the west by the Coast Range, and to the east by the southern Sierra Nevada foothills (Figure 3-10). The San Joaquin River divides

the Tulare and San Joaquin Basins.

Despite being the driest region of the Central Valley, the Tulare Basin once contained the largest single block of wetland habitat

in California and provided over 500,000 acres of permanent and seasonal wetlands. During most years the basin functioned as a

sink, where water from the Sierra Nevada flowed down a number of streams including the Kern, Kings, and Tule Rivers, into a

series of shallow lake basins within the sink. These lakes provided habitat for millions of migrant waterfowl and shorebirds. During

exceptionally wet years, water flowed north from these lakes into the San Joaquin River.
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Figure 3-10. Map of the Tulare Basin

Diversion of water for agricultural and
municipal purposes ultimately drained
the Tulare Basin lakebeds, and allowed
these wetlands to be reclaimed for
agriculture. These lakebeds now remain
dry in all but the wettest years and the
amount of wetland habitat remaining
in the Tulare Basin is less than one
percent of historic levels. Although
agriculture dominates the basin, surface
water supplies are not sufficient to meet
crop needs. As a result, agricultural
producers rely heavily on groundwater to
augment supplies. The end result is that
surface water supplies for private wetland
management are virtually non-existent in
many parts of the basin, and landowners
are forced to rely on groundwater. Many
private  wetland owners are unable
to afford the high pumping costs for
groundwater, resulting in a loss of nearly
half of the wetlands over the past two
decades. Although the Tulare Basin
poses significant challenges for the JV,
the area sees tremendous waterbird use
during wet years. This use testifies to the
historical and continuing importance of
the basin within the Central Valley.
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Habitat Types

and Locations

Wetlands

Managed wetlands in the Central Valley
are broadly categorized as seasonal,
semi-permanent or permanent. Seasonal
wetlands are typically flooded in the
fall, with drawdown occurring between
March and May. Semi-permanent
wetlands are usually flooded from early
fall through early July, while permanent
wetlands are flooded year round. Since

o Butte Sink wetlands
the majority of these non-seasonal Photo: Bob McLandress, CWA

wetland habitats are semi-permanent, for i =
planning purposes, semi-permanent and
permanent wetlands are combined.

Refined estimates of managed wetlands indicate that wetland acreage was overestimated in the 1990 plan. The 2000 Cenztral Valley
Wetland Water Supply Investigations, CVPIA 3406 (d)(6)(A,B), A Report to Congress (Water Report; USFWS 2000) stated that there
were 165,834 acres of managed wetland acres as of November 1996. The Water Report relied on satellite imagery to estimate wetland
acres during winter 1993-1994, and JV accomplishments from 1993-1994 to November 1996 were added. Wetland acreage estimates
were updated from the Water Report by adding JV accomplishments from December 1, 1997 to April 1, 2003. To date, 205,554
acres of managed wetlands are estimated for the Central Valley. Wetland acres by type and ownership are presented for each basin
in Table 3-1.

About two thirds of all managed wetlands in the Central Valley are privately owned, while nearly 90% of all wetlands are managed
on a seasonal basis. Seventy-seven percent of all wetlands are located in four basins: Butte, Colusa, Suisun, and San Joaquin. The
San Joaquin Basin alone contains a third of all wetlands in the Valley, most within the Grassland Resource Conservation District
(GRCD). The overall distribution of wetlands in the Central Valley is depicted in Figure 3-11.

Table 3-1. Acres of managed seasonal wetlands (SW) and semi-permanent wetlands (SPW) in the Central Valley.?

Basin Private SW Public SW Private SPW Public SPW Total SW Total SPW Total Wetlands
AMERICAN 3,187 0 562 0 3,187 562 3,749
BuTTE 16,170 7,170 2,853 1,266 23,340 4,119 27,459
CoLusA 11,086 11,304 1,956 1,995 22,390 3,951 26,341
DELTA 3,741 2,608 661 460 6,349 1,121 7,470
SAN JOAQUIN 46,857 14,156 5,206 1,573 61,013 6,779 67,792
SUISUN 25,364 6,868 4,476 1,212 32,232 5,688 37,920
SUTTER 247 1,704 43 301 1,951 344 2,295
TULARE 6,718 13,494 746 1,499 20,212 2,245 22,457
Yoro 5,803 2,755 1,027 485 8,558 1,512 10,070

ToTAL 119,173 60,059 17,530 8,792 179,232 26,322 205,554
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Figure 3-11. Distribution of wetlands in the Central Valley in 2005.
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Figure 3-12. Distribution of riparian habitat in the Central Valley in 2005.
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Riparian

Current and historical acre estimates for
theextentofriparianhabitatare presented
for each basin in Table 3-2. Riparian
habitat is defined as plant communities
supporting woody vegetation along
rivers, creeks, and streams. Riparian
habitat estimates were obtained using
multiple GIS layers, as there is no single
riparian data layer for the Central Valley
(D. Stralberg, PRBO Conservation
Science, personal communication). The
overall distribution of riparian habitat
in the Central Valley is presented in
Figure 3-12.

Upland

Upland areas that may serve as waterfowl
nesting habitat in the Central Valley
include grain and hay crops, grasslands,
and pasture (McLandressetal. 1996). The
distribution of these three cover types was
mapped using data from the California
Department of Water Resources (Figure
3-13). Acres of each habitat by basin are
presented in Table 3-3.

Agriculture

Rice

Table 3-2. Current and historical acres of riparian habitat.

Basin

AMERICAN
BuTrTE
CoLusA
DELTA
SAN JOAQUIN
SUISUN
SUTTER
TULARE
Yoro

ToTAL

Current Acres Historic Acres
16,370 67,520
32,535 105,452
19,798 171,013

UNAVAILABLE UNAVAILABLE
12,245 48,755

UNAVAILABLE UNAVAILABLE
3,641 20,338
7>195 272,158
3,569 48,320

107,813 733,556

Table 3-3. Acres of upland habitat among Central Valley basins.

Basin

AMERICAN
BuTTE
CoLusA
DELTA
SAN JOAQUIN
SUISUN
SUTTER
TULARE

YoLo

ToTAL

Grassland Pasture Grain & Hay
170,649 30,026 19,042
174,539 20,423 19,636
330,681 81,802 116,942
206,300 167,611 112,138
357,244 279,516 74,528
21,235 517 983

8,750 3,387 11,626
452,355 318,573 239,177
121,633 57,973 90,657

1,843,386 959,828 684,729

U.S. Department of Agriculture (USDA) statistics indicate that planted rice in the Central Valley averaged 502,600 acres between
1997 and 2002, and varied between 460,000 and 550,000 acres during this 5-year period (Figure 3-14).

600,000
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Figure 3-14. Acres of rice planted in the Central Valley between 1997 and 2002.

Chapter 3: Basin Characteristics 31



N

A

0 10 20 40 60

80
Miles

Legend
D Basin Boundary
Grain and Hay Crop
- Marive Vegeration

- Pasture

Dhama Sowmoes: OV IV Bk 2005, Cower typees (o C4
PR Land Survey with bes then 4 degron: shogaes,
wxchuding wotlimds im COFG & Dl Unfiioed
Weelanal aned Riparian G15 1984 sl wpdanes from
DL Sae Villey Lamebexrer | 999

Figure 3-13. Distribution of native vegetation, pasture, and grain and hay crops in the Central Valley.
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Because USDA statistics are county- Table 3-4. Estimate of rice acres in the Central Valley.

based, they cannot be used to estimate

basin rice acres, as counties frequently Basin Planted Acres Winter Flooded Acres Non Flooded Acres
cross basin boundaries. In both 1998 and
) . AMERICAN 100,068 72,049 28,019
1999 the amount of rice planted in each
. . BuTrTE 138,186 99,494 38,692
basin, as well as for the entire Central
. . . CoLusa 197,076 141,895 55,181
Valley, was estimated using satellite
. . . DELTA 1,399 1,007 392
imagery. Rice acre totals estimated from
imagery were slightly less than USDA SUTTER 46,066 33,168 12,898
crop statistics for the 1998 and 1999 Yoro Sl el 60
growing seasons, so basin estimates Torar* 492,545 354,633 137,912

were adJUSted upward to reflect these “Excludes the 10,000 acres of rice annually planted in San Joaquin Basin. Post harvest treatment

differences. The JV chose to use the 1998 of rice in this basin is believed to render it of little use to wetland dependent species.
imagery when making this adjustment

because the agreement between crop
statistics and rice image estimates was

slightly better for 1998 than 1999.

Rice acreage in the Central Valley varies from one year to the next, so 1998 imagery estimates were further adjusted to reflect the average

acres of rice planted between 1997 and 2001 (Table 3-4). The distribution of rice in the Central Valley is depicted in Figure 3-15.

The value of rice habitat for wetland dependent birds is increased by winter flooding in the post-harvest period. Beginning in 1995-
1996, growers were interviewed to determine the amount of rice that is winter-flooded for waterbirds and/or straw decomposition.
These annual surveys included between 180 and 220 growers that accounted for over 40 % of all rice grown (J.D. Garr, Ducks
Unlimited, unpublished report).

The total area of winter-flooded rice has increased as a result of an increase in total rice acreage, the 1992 legislated ban on rice straw
burning, a growing awareness of the environmental benefits of this agricultural practice, and improved agronomics (Fleskes et.al.
2005). During winter 1995-1996, half of all rice acreage was winter-flooded. By 2002-2003, this figure had increased to over 70%.
The 2006 Plan assumes that 72% of all rice grown in the Central Valley is now intentionally flooded in winter (J.D. Garr, Ducks
Unlimited, unpublished report). This estimate was applied to all major rice growing basins (Table 3-4).

Corn

Corn acreages are available for all counties in the Central Valley according to USDA crop statistics summaries. Because parts of some
counties occur outside the Valley, corn acres were “deleted” from these outlying areas using GIS when estimating the amount of corn
planted in a basin. Although substantial amounts of corn are grown in the San Joaquin and Tulare Basins, most is harvested as silage
for the dairy industry. As a result, corn was not considered as a potential habitat in these two basins (Table 3-3).

Many harvested cornfields are intentionally flooded in the Delta Basin to provide waterfowl habitat, and to minimize subsidence of
Delta soils that are high in organic content. Surveys to determine the amount of flooded corn were conducted in Delta Basin, and
these estimates are used in the 2006 Plan (M. Casazza, U.S. Geological Service, unpublished data).

Socio-economic Factors

Human Population Growth

Human population growth forecasts for all of California as well as for individual counties are available to 2040 (California State
Department of Finance). Human populations in California are projected to increase from 34.7 million in 2000 to 58.7 million by
2040, an increase of nearly 70%. Forecasts for Central Valley counties predict a population increase from 5.7 million to 13.1 million
people over the same period, a 130% gain (Figure 3-16). To understand how population growth forecasts differ by basin, population

Chapter 3: Basin Characteristics 33



Legend
D Basin Boundary
Bﬂﬂf - Planted Rice

Dhapa Scmrowe [T Laned Survere VY Basins 2005,

Tulare

N

A

0 10 20 40 G0 80
Miles

Figure 3-15. Distribution of rice in the Central Valley.
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projections were combined for all counties Table 3-5. Estimates of planted corn for Central Valley basins.

in a basin. These forecasts suggest higher
Winter Flooded Non Flooded

growth rates in the southern half of the Basin Planted Acreage Acreage Acreage
Central Valley (Figure 3-17). Population

AMERICAN 2,292 0 2,292
increases by 2040 are expected to exceed Burts o1 . ot
2 million in both the Tulare and Delta ’ '
Basins, while increases in the San Joaquin CoLusa —— ° ——
Basin will surpass one million people. DELTA 117953 Zot i
Growth forecasts for the northern basins SUTTER 5750 0 5750
vary between 100,000 and 500,000. The Yoro 41,280 0 41,280
southern portion of the American Basin o 199135 20 K P
provides an exception to this south to “Excludes the 218,724 acres of corn planted in San Joaquin and Tulare Basins,
north trend because of its proximity to as post-harvest treatment of corn in these basins is believed to make it unavailable
Sacramento. Sacramento County, which to waterfowl.
leads the Central Valley in projected
growth, includes parts of both the Delta 20
and American Basins. However, all these
population increases have been assigned 7
to the Delta Basin, as forecasts cannot 50 1
be divided at less than a county level. In g 4.
reality, much of the growth forecasted for S
Sacramento County is likely to occur in = 0]
the southern end of the American Basin, 20 1
as housing developments north of the city 10 -
of Sacramento continue to expand. .

Central Valley California

Changes in Land Use

W 2000 M 2040

Population growth within the Central

Valley will result in substantial increases _ -
Y Figure 3-16. Population increases (millions) for the Central Valley

in urban development, mostly occurring and for California as a whole.

on agricultural lands. The effects of land

conversion are twofold and include loss

of agricultural habitats important to wetland dependent birds, and loss of agricultural buffers that increase the quality of wetland and
riparian habitats. Probable urban development patterns for the Central Valley have been mapped using 2040 population forecasts and
actual development trends from 1988 to 1992 (American Farmland Trust 1995). These mapping efforts identified three major areas
of urban development centered on the cities of Fresno, Modesto, and Sacramento. A general corridor of development was identified
along Highway 99 from Bakersfield to Yuba City.

The effect of population growth on agricultural crops was

T . " SanJoaquinBiver National Wildlife Refuge also estimated for the Central Valley to 2040 (American
o " . SREPOR L A Farmland Trust 1995). Crop type in the Central Valley
— B SN ~ e TR L, e A is broadly categorized as irrigated or non-irrigated, and

acreage losses in cach of these categories were estimated
for eleven of nineteen Central Valley counties (American
Farmland Trust). The JV assumes that irrigated crop
types (e.g., rice) represent the most important agricultural
habitat types for wetland dependent birds, though not all
irrigated crops have wildlife value (e.g., vineyards). Thus,
only forecasted losses of irrigated cropland to 2040 were
considered.
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Figure 3-17. Forecasted population increases to 2040 for the Central Valley basins.
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Faith Ranch, Lake Marie
Photo: Gary Zahm

There is a strong relationship between
population growth forecasts and loss of
irrigated cropland for the eleven counties
included in the urban growth analysis
(Figure 3-18). This relationship suggests
that one acre of irrigated farmland is lost
for every 10 additional people. On this
basis, the JV used population forecasts
to predict loss of irrigated cropland for
Central Valley counties not included in
the American Farmland Trust report.

County estimates of irrigated cropland
losswere combined to provide information
on farmland conversion for each basin.
The predicted loss of irrigated cropland
was highest for the Tulare, San Joaquin,
and Delta Basins, as well as for the south
end of American Basin (Figure 3-19). In
contrast, basins in the Sacramento Valley
were expected to experience only modest
losses in irrigated farmland by 2040.
Finally, the loss of rice habitat to 2040
was estimated for each basin by assuming
that loss rates for rice were similar to that
for other irrigated crops. The loss of rice
acreage was generally small for all basins,
and the total predicted loss of rice was
less than 40,000 acres (Table 3-6). This
is equivalent to 6% of the rice base in the
Central Valley, and agrees with the 3%
rice loss predicted by 2020 (California
Department of Water Resources 1998).
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Irrigated Farmland Loss
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0

0 200,000 400,000 600,000 800,000 1,000,000 1,200,000

Population Growth

Figure 3-18. The relationship between population growth and loss of irrigated farmland
for 11 Central Valley counties (from American Farmland Trust 1995).

Table 3-6. Projected loss of planted rice by basin.

Basin Current Acreage A::,‘;Tz?:tzeg 40
AMERICAN 100,068 16,211

ButTE 138,186 12,851
CoLusa 197,076 3,350
DELTA 1,399 256
SUTTER 46,066 3,593

Yoro 9,750 809
ToTAL 492,545 37,070
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Figure 3-19. Projected loss of irrigated farmland by 2040 for Central Valley basins.
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This chapter identifies the conservation objectives for wintering
waterfowl, defined as non-breeding migrating or wintering ducks,
geese, and swans using the Central Valley between August and March.
The chapter is divided into five sections: (1) Introduction; (2) Biological
inputs used in the TRUEMET model; (3) Overall assessment of habitat
conditions in the Central Valley; (4) Methods for establishing and
prioritizing conservation objectives for winter waterfowl in each basin;
and (5) Conservation objectives and priorities for wintering waterfowl
in each basin.

Introduction

The Central Valley of California is the most important waterfowl wintering area in the
Pacific Flyway, supporting up to 60% of the total Flyway population in some years.
Food availability is a key factor limiting waterfowl populations during migration and
winter (Miller 1986, Conroy et al. 1989, Reinecke et al. 1989), and habitat conditions on
the wintering grounds may influence reproductive success (Heitmeyer and Fredrickson
1981, Kaminski and Gluesing 1987, Raveling and Heitmeyer 1989). The JV assumes that
food limits waterfowl populations during migration and winter. Specifically, food is the
primary need of waterfowl during migration and winter. Adequate foraging habitat will
ensure that survival outside of the breeding season does not limit population growth.

The Central Valley Habitat Joint Venture Implementation Plan (1990 Plan, “Central
Valley Habitat Joint Venture 1990) included a food energy model that linked population
and habitat objectives for wintering waterfowl. Using this approach the food energy
needs of waterfowl populations in the Central Valley were converted into foraging
habitat objectives. Figure 4-1 depicts this model. Waterfowl energy needs are a product of
population objectives and the daily energy requirement (DER) of an average bird, while
food supplies are a product of habitat acres and the amount of food provided by each acre.
Foraging habitat is adequate when food supplies equal or exceed waterfowl energy needs.
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“The Central Valley of California
is, and will always remain,
one of the critical wintering
areas for waterfowl in North
America. We have an enduring
obligation to ensure the vitality
and viability of our remaining
wetlands and associated
agricultural habitats upon
which millions of wintering
waterfowl and other wetland-
dependent wildlife rely.”

John Eadie, Ph.D.

Professor, Department of Wildlife,
Fish & Conservation Biology
University of California, Davis
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The JV has retained the food energy approach for the 2006 Plan. However, research efforts by JV partners over the past decade have

greatly improved the biological inputs used in the energetic model. In addition, a computer model (TRUEMET) was developed

for use in the 2006 Plan. The model calculates population energy demand and population energy supplies for specific time periods,

and can incorporate effects like food decomposition and temporal variation in habitat availability (Figure 4-2). The model was used

to evaluate the current status of waterfowl food resources in the Central Valley based on a defined set of habitats and to estimate

conservation objectives for wintering waterfowl in each basin.

The TRUEMET Model

Most joint ventures use a food en-
ergy approach when establishing
habitat objectives for wintering wa-
terfowl. The TRUEMET model was
developed to estimate waterfowl
habitat requirements by comparing
food energy needs to food energy
supplies. The model calculates pop-
ulation energy needs from the daily
energy requirement of a single bird
and from time specific population
objectives. Food energy supplies
are dependant on the availability
and amount of waterfowl| habitat,
as well as the quantity and qual-

ity of foods contained in these
habitats. The model accounts for
the effects of waterfowl food con-
sumption, decomposition of foods
over time, and changes in habitat
availability that result from flood-
ing schedules or other events like
freezing. Waterfowl populations
can also be divided into foraging
guilds to reflect differences in the
foods eaten. Although the model
may be useful for assessing current
habitat conditions for wintering
waterfowl, it can also be used to
predict how changes in policy, land
use, or habitat programs might
impact the birds. For example, the
loss of agricultural habitats can be
evaluated and habitat programs
needed to offset these losses can
be identified.
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Figure 4-1. Basic energy model used to assess the availability of foraging habitat
relative to waterfowl needs.

Biological Inputs Used in the
TRUEMET Model

Biological inputs used in the TRUEMET model include: (1) population objectives;
(2) daily energy requirements for individual birds; (3) habitat acreage; and (4) habitat
foraging values (energy density). This section describes how these inputs were derived and
describes many of the assumptions made for wintering waterfowl in the 2006 Plan. Some
biological inputs are applied to all basins, while other inputs are basin-specific. Inpus that
are applied across basins are presented here to avoid redundancy. However, basin-specific
inputs are presented in the final section of this chapter when establishing conservation
objectives for wintering waterfowl. Biological inputs that were used to provide an overall
assessment of habitat conditions in the Central Valley are also reported in this section.

TRUEMET MODEL
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Figure 4-2. A hypothetical example of the TRUEMET model.
Population energy demand (blue) vs. food energy supplies (red).



Population Objectives

Ducks

In 1986 the North American Waterfowl Management Plan (NAWMP; North American Waterfowl Management Plan Committee
1986) developed population objectives for North American duck species based on environmental conditions and breeding waterfowl
numbers from 1970-1979. Waterfowl populations in the 1970’s met the demands of both consumptive and non-consumptive users and
provided a basis for future conservation efforts. The 1990 Implementation Plan identified a peak population objective of 4.7 million
ducks in the Central Valley. Populations were assumed to peak in late December or early January and decline thereafter. Because the
1990 objective was based on the annual mid-winter inventories (MW1), waterfowl numbers in the Central Valley between 1970 and
1979 provided a direct link to the NAWMP. However, MW counts alone are not suitable for establishing population objectives,
because they do not represent bird numbers at other times. In addition, the pattern of waterfowl use varies among the JV basins, and
peak use in some basins does not occur at the time of the mid-winter survey, as was assumed in the 1990 Plan (Fleskes 2000).

Duck population objectives from the NAWMP have recently been stepped down to each Joint Venture. By combining information from
the mid-winter waterfowl survey with estimates of waterfowl harvest and mortality, population objectives for the mid-winter period
(late December-early January) were estimated for every county in the U.S. Counties were then combined to develop Joint Venture
population objectives (Koneff 2003). Population objectives stepped down from the NAWMP only apply to the late December—early
January period. However, wintering waterfowl rely on the Central Valley from August through March and therefore, population
objectives must be developed for this entire period. As a result, population objectives from the NAWMP (Table 4-1) were combined
with information on migration chronology for the Central Valley to generate population objectives at fifteen-day intervals between
August 16 and March 31 (Figure 4-3). Migration chronology was determined from monthly surveys of waterfowl between September
and March of 1998-1999 and 1999-2000 (Figure 4-3, Fleskes et al. 2000).

Duck populations stepped down from the NAWMP were modified for some species. The NAWMP objective for gadwall ducks
(Anas strepera) in the Central Valley is 102,420 birds during mid-winter (Table 4-1). However, the MW1 in 1999 reported 223,800
gadwalls in the Central Valley, with nearly 150,000 birds observed in 1998 (Fleskes et al. 2000). These surveys suggest that NAWMP
goals for gadwalls in the Central Valley have been exceeded. This was expected because gadwall populations in the late 1990’s were
substantially higher than populations in the 1970, and NAWMP objectives are based on bird numbers from this earlier period. To
“adjust” gadwall population objectives, the JV assumed that gadwall
and wigeon were observed with equal probability during the 1998
and 1999 surveys. The ratio of gadwall to wigeon averaged 0.35
during these two years, with wigeon populations at or near NAWMP
goals. The mid-winter NAWMP population objective for wigeon is
1,103,440 (Table 4-1). As a result, the gadwall objective was adjusted
upward to 386,204 birds (1,103,440 x 0.35). Population objectives
for other duck species were also adjusted because some foods eaten by
these species were not included in the energetic model. For example,
invertebrates make up 49% of northern shoveler diets during fall and
winter in the Central Valley; while seeds from managed wetlands
make up the other 51% (Heitmeyer 1989). The biomass and type
of invertebrates eaten by shovelers have not been estimated for
Central Valley wetlands, though these habitats obviously provide
some of these food resources. In contrast, seed abundance has been
estimated for managed wetlands, and this food source is included in
the energetic model. Using NAWMP objectives for shovelers would
overestimate the impact shovelers have on seed resources in managed
wetlands, because the model would assume that 100% of their energy
requirements are met from seeds. This leads to an overestimate of
duck habitat needs. To correct this overestimate, shoveler numbers
were reduced to 51% of the NAWMP objective when using the

energetic model to estimate habitat needs.
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Table 4-1. Mid-winter population objectives for ducks in the Central Valley.

Duck numbers used

Species NAWMP Objective in TRUEMET model
MALLARD (Anas platyrhynchos) 670,074 670,074
NORTHERN PINTAIL (Anas acuta) 2,418,339 2,418,339
GADWALL (Anas strepera)® 102,420 (386,204)° 270,343
AMERICAN WIGEON (Anas americana)’ 1,103,440 772,408
GREEN-WINGED TEAL (Anas crecca) 486,215 486,215
CINNAMON TEAL (Anas cyanoptera) 2,990 2,990
NORTHERN SHOVELER (Anas clypeata)” 581,999 296,819
Woob puck (Aix sponsa) 106,137 106,137
ToTAL DABBLERS 5,471,613 5,023,325
REDHEAD (Aythya americana)® 1,007 504
CANVASBACK (Aythya valisineria)® 39,336 19,668
GREATER AND LESSER SCAUP (Aythya marila, A. affinis)" 223,406 111,703
RING-NECKED DUCK (Aythya collaris)® 42,327 21,164
RUDDY DUCK (Oxyura jamaicensis)® 155,167 77,584
’ TotAL Ducks 5,932,856 5,253,948

“Gadwall objectives were adjusted to reflect population increases from the 19707.

" Population objectives for these duck species were adjusted because some foods eaten by these species were
not included in the energetic model.

Bird number adjustments based on diet were also made for wigeon and gadwall, as well as for all diving ducks (Table 4-1). Food
habitat studies indicate that plant material other than seeds make up 30% of wigeon diets in the Central Valley (Heitmeyer 1989),
and gadwall were assumed to have a similar diet. As a result, bird numbers for these two species were reduced to 70% of NAWMP
goals in the model. Food habit studies indicate that seeds make up half the diet of diving ducks, and bird numbers for these species
were reduced by 50% (Table 4-1).
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3,000,000
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2,000,000

1,000,000

0
23-Aug 7-Sep 22-Sep 7-Oct 22-Oct N-6 21-Nov D-6 21-Dec J-5 20-Jan F-4 18-Feb M-6 21-Mar

15-Day Interval

Figure 4-3. Population objectives by 15-day intervals for ducks in the Central Valley.

Correcting population objectives based on diet assumes that food sources not included in the energy model are available to the birds.
For example, the JV assumes that plant materials other than seeds are available in quantities > 30% of wigeon energy needs. Although
these assumptions can lead to an underestimate of habitat needs, duck population objectives used in the 2006 Plan were 90% of the
original NAWMP goal (Table 4-1). In addition, the peak mid-winter population objective of 4.7 million birds used in the 1990 Plan
was close to the 5.3 million peak adopted in the 2006 Plan.
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Population objectives for Central Valley ducks were divided among ~ Table 4-2. Distribution of 1990 and 2005 Central Valley duck popula-
tion objectives among basins.

basins to reflect current and historic waterfowl distribution. The

distribution of duck objectives closely followed the 1990 Plan, 1990 Population 2005 Population
although objectives did change for some basins (Table 4-2). Population Objectives Objectives
objectives stepped down to the basins were further divided into 15- AMERICAN 5% 9%
day intervals by using information from waterfowl surveys conducted BUTTE 23% —_—
between September and March 1998-1999 and 1999-2000 (Fleskes C

OLUSA 15% 12%
et al. 2002).

DELTA 10% 13%

SAN JOAQUIN 25% 25%

Geese and Swans SorsoN % %
Although goose populations have been stepped down from the SUTTER s o
NAWMP, Joint Ventures have been advised to use recent goose counts TULARE 5% 8%
for establishing population objectives (M. Koneff, U.S. Fish and Yoro P P

Wildlife Service, personal communication). As a result, waterfowl

surveys between September and March 1998-1999 and 1999-2000 were used to develop population objectives for geese and swans
(Fleskes 2000). There are three groups of geese in the Central Valley; (1) “white geese” [lesser snow geese (Chen caerulescens), Ross’s
geese (C. rossii) and tundra swans (Cygnus columbianus)]; (2) white-fronted geese [Greater Pacific (Anser albifrons) and Tule (A.a.
gambelli)subspecies); and (3) Canada geese [primarily Aleutian Canada geese (Branta canadensisia leucopareia)]. All swans were
assumed to be tundra swans (Fleskes et al. 2000). White-fronted geese and Canada geese were combined to establish “dark goose”
population objectives because these two species exploit similar habitat types. Swans were also included with white geese because the
two bird groups rely on similar habitats in the Central Valley. Dark and white goose population objectives for each fifteen-day interval
were established for the entire Central Valley, as well as for individual basins (Figure 4-4 and 4-5).
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Figure 4-4. Population objectives by 15-day intervals for dark geese in the Central Valley.
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Figure 4-5. Population objectives by 15-day intervals for white geese in the Central Valley.
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Daily Energy Requirements
for Individual Birds

Ducks

Waterfowl energy needs are strongly dependent on body mass, and equations
exist to estimate food energy needs using body mass. Duck population objectives
for the Central Valley include several species. As a result, a weighted body mass

, Greater white-fronted goose and snow goose .,

Photo:Dale Garrisor, USFWS - |~ =" T
kP KW LS o

was calculated for Central Valley ducks based on each species’ contribution to

§, o B

total duck numbers and average body mass for that species. The average body
mass included male and female weights, and was adjusted for the ratio of males to females in the population (Bellrose 1980).

Weighted body mass for ducks in the Central Valley is 0.84 kg or 1.87 Ibs. This estimate is similar to that for northern pintails alone
(0.92 kg), which represent 46% of the total valley duck population objective (Table 4-1). Pintail energy requirements have been
measured in the valley using information on body mass and carcass composition, and changes in pintail energy needs between August
and March have been determined (Miller and Newton 1999). This approach provides a more accurate estimate of energy needs than
body mass equations. Because pintail mass and weighted body mass for all ducks in the Central Valley were similar, estimates of
pintail daily energy requirements was applied to all ducks by Miller and Newton (1999).

Daily energy requirements of pintails by 2-week time periods are presented in Table 4-3. Miller and Newton (1999) provided
estimates of pintail energy requirements for both a wet and dry year in the Central Valley and these results were averaged. Energy
requirements of male and female pintails also differ, and information on seasonal changes in pintail sex ratios was used to adjust daily
energy needs in each 2-week interval (Heitmeyer 1989). The daily energy requirements presented in Table 4-3 were applied across
basins. Although daily duck flight distances vary among basins (Fleskes et al. 2005), data are lacking to determine whether this
translates into differences among basins in energy needs.

Dark Geese

Daily energy requirements for both geese and swans were estimated using body mass equations. Body mass estimates for white-
fronted geese were available on a monthly basis and this information was used to estimate daily energy requirements in that month.
These energy needs were then applied to the appropriate 15-day period. The make-up of dark goose populations (% white-fronted vs.
% Canada geese) varies by time interval for all basins and for the entire Central Valley. As a result, daily energy requirements for dark
geese were based on the relative abundance of white-fronted and Canada geese in each

Table 4-3. Daily energy requirements (DER)
of ducks in the Central Valley.

Interval DER (Kcal/day)

15-day interval. These energy needs were estimated for the entire Central Valley (Table
4-4), and for each basin.

White Geese and Swans e o4
Energy needs for white geese were determined by calculating a weighted body mass for Sepr7 i
lesser snow and Ross’s geese. Survey data indicate that lesser snow geese make up 60% RERIRZD 236
of white geese in the Central Valley, with Ross’s geese accounting for 40% (M. Wolder, Ocr 7 231
U.S. Fish and Wildlife Service, personal communication). Body mass estimates for Ocr 22 231
both species were available from November through February, and this information Nov 6 233
was used to estimate daily energy requirements in those months. These energy needs Nov 21 210
were then applied to appropriate 15-day interval. No time-specific body mass estimates DEC 6 208
were available for swans. Instead, a single body mass value reported by Bellrose (1980) DEC 21 ons
was used to calculate a daily energy need of 1106 kcal/day. This estimate was applied JAN 5 203
to all intervals. The make-up of white goose populations varies by time interval for all T 260
basins and for the entire Central Valley. As a result, daily energy requirements for white FEB 4 _—
geese were based on the relative abundance of snow/Ross’s geese and swans in each FB 10 224
15-day interval. These energy needs were estimated for the entire Central Valley (Table
4-5), and for each basin. Mar 6 224
MAR 21 224
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Habitat Acreage

Although waterfowl rely on a variety of wetland
and agricultural habitats to meet their food energy
needs, specific assumptions were made about the
types of habitats used by ducks and geese and the
foods consumed in these habitats. Ducks were
assumed to rely on seed resources in managed
wetlands, waste grain in rice fields that are winter-
flooded, and waste grain in harvested cornfields,
regardless if these fields are flooded. Ducks
undoubtedly exploit food resources in unmanaged
wetlands. However, the JV lacks an estimate of
the amount of unmanaged habitat available to
waterfowl in the Central Valley, and the food
resources that are provided by these habitats. While
managed wetlands are available in most years, it is
not clear how reliable unmanaged habitats are from
one year to the next. For these reasons, the JV did
notinclude unmanaged habitats in the TRUEMET
model when evaluating waterfowl food supplies.
However, the importance of understanding the
role of unmanaged wetlands in meeting waterfowl

needs in the Central Valley and how the JV might

Table 4-4. Daily energy requirements (DER) for dark goose populations in the Central Valley.

Interval

AUG 23
SEPT 7
SEPT 22
Ocr 7
Ocr 22
Nov 6
Nov 21
Dec 6
DEc 21
JaN 5
JAN 20
FEB 4
FEB 19

MAR 6

MAR 21

Canada goose DER ~ White fronted goose

(Kcal/Day) DER (Kcal/Day)

387
387
387
387
387
387
387
365
365
365
365
365
365
365
365

523
523
523
523
523
539
539
547
547
506
506
563
563
563
563

Dark goose
DER (Kcal/Day)*

(0]
0
522
522
522
538
538
544
540
497
498
553
553
549
538

“Dark goose DER based on the relative abundance of Canada geese and white-fronted

geese in the Central Valley during each 15-day interval.

address maintaining these habitats is recognized. Finally, the JV assumed that ducks consumed macro-invertebrate food resources in

managed wetlands in late winter and early spring (see following section on invertebrate food resources in managed wetlands). Although

this assumption appears to contradict our earlier statement that invertebrate food resources used by shovelers were not included in the

TRUEMET model, shovelers rely heavily on non-macroinvertebrates (e.g., zooplankton), for which there is no available information.

Dark geese were assumed to rely on seed resources in
managed wetlands and waste grain in winter-flooded
rice fields, dry rice fields and harvested cornfields. It
was assumed that white geese and swans use the same
agricultural habitats as dark geese, though swans are
largely restricted to flooded agricultural habitats.
The JV also assumed that white geese and swans did
not exploit food resources in managed wetlands (see
Habitat Foraging Values Section). Table 4-6 provides
a summary of the natural and agricultural habitats
available to wintering waterfowl in the Central
Valley. As with the 1990 Plan, the JV assumed that
25% of all dry or unflooded rice is unavailable to
waterfowl because of postharvest practices. The
JV also assumed that 50% of all unflooded corn is
unavailable to waterfowl because of post-harvest
practices (M. Casazza, U.S. Geological Survey,
personal communication). These assumptions were
applied to all basins except the San Joaquin and
Tulare Basins where post harvest practices make all
corn unavailable to waterfowl on private lands. Basin
specific totals for each foraging habitat are presented
later in this chapter. Information on how habitat
estimates were derived is presented in Chapter 3.

Table 4-5. Daily energy requirements (DER) for white goose populations in the Central Valley.

Interval

AUG 23
SEPT 7
SEPT 22
Ocr 7
Ocr 22
Nov 6
Nov 21
Dec 6
DEc 21
JaN 5
JAN 20
FEB 4
FEB 19
MAR 6

MAR 21

Snow/Ross s goose
DER (Kcal/Day)

499
499
499
499
499
499
499
486
486
486
486
488
488
488
488

Swan DER
(Kcal/Day)

1106
1106
1106
1106
1106
1106
1106
1106
1106
1106
1106
1106
1106
1106

1106

White goose
DER (Kcal/Day)*

0
0
499
499
632
632
636
635
622
575
557
541
525
520

503

“White goose DER based on the relative abundance of snow/Ross’s geese and swans in
the Central Valley during each 15-day interval.
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Temporal variation in habitat availability can strongly influence the food supplies available to ducks and geese. To better understand
when food resources become available to waterfowl, information on flooding schedules was obtained for public and privately managed
wetlands, as well as for harvest and flooding of important agricultural crops. Timing of rice harvest was based on earlier work in the
Colusa Basin, and is assumed to be representative of other rice growing regions in the Central Valley (Figure 4-6).

Flooding schedules were developed for public and privately managed wetlands in the Central Valley (Figure 4-7), as well as for rice
habitat that is winter-flooded (Figure 4-8). Flooding schedules were also developed for private and public wetlands in the Sacramento
Valley and applied to basins in the region (Figure 4-9). Flooding schedules that are specific to public and private wetlands in the San

Joaquin and Tulare Basins were also developed (Figure 4-9).

Habitat Foraging Values

The 1990 Implementation Plan assumed that managed
wetlands in the Central Valley provided an average of 750
Ibs of food per acre. This estimate was based on studies of
managed wetlands in the Midwest. The 2006 Plan updates
this information by using food production estimates from
several sites in the Central Valley during fall and winter of
1999-2000 (hereafter 2000) and 2000-2001 (hereafter 2001).
Three major habitat types were sampled: (1) semi-permanent
wetlands that are primarily managed for brood habitat; (2)
seasonal wetlands managed for watergrass (Echinochloa crus-
galli); and (3) seasonal wetlands managed for swamp timothy
(Crypsis schoenoides, (Naylor et al. 2002). In both 2000 and

Table 4-6. Foraging habitats available to wintering waterfowl
in the Central Valleyd

Managed Seasonal

Flooded Dry Flooded Dry
Wetlands* Rice Rice® Corn Corn*

179,232 354,633 103,435 29,488 70,080

“Includes 119,173 acres of private wetlands and 60,059 acres of public
wetlands.

b Excludes 25% of all dry rice acres in the Sacramento Valley that provide
no food resources because of post harvest practices. Excludes all 10,000
acres of rice annually planted in the San Joaquin Basin because post harvest
practices in the basin eliminate waste rice.

“Excludes 50% of all dry corn acres in the Sacramento Valley thar provide
no food resources because of post harvest practices. Excludes 218,724 acres
of corn planted in the San Joaquin and Tulare Basin because post harvest

. ractices in these Basins eliminate waste corn.
2001, seasonal wetlands dominated by watergrass and swamp P

“Excludes cropland that is flooded after harvest from one to several weeks

imoth led in th 11
timothy were sampled in the Sacramento Valley and San i Tulare Basin

Joaquin Basin. These sampling efforts focused exclusively on
seed density, and included both irrigated and non-irrigated
seasonal wetlands. Semi-permanent wetlands were sampled only in 2000, because results indicated few seeds available in this habitat

type (Naylor et al. 2002).

Food density estimates for seasonal wetlands were based on 2001 results because sample sizes were larger in 2001. Sampling also
began earlier in 2001 and provided a better estimate of food density in the Central Valley prior to bird arrival. Differences in food
density between seasonal wetlands dominated by watergrass vs. swamp timothy were not significant, nor were differences in food
abundance between the Sacramento Valley and San Joaquin Basin (Naylor et al. 2002). As a result, the average value of 566 lbs/
acre reported for these two plant communities was used (Naylor et al. 2002) and applied to all seasonal wetlands in all basins (see
exceptions for the Suisun and Tulare Basins).

Waterfowl do not consume all the foods available in wetlands because foraging efficiency declines with decreasing food densities
(Reinecke et al. 1989). To estimate this “foraging threshold,” seed density left in wetlands after spring migration was estimated in
2000 and 2001 (Naylor et al. 2002). These densities were lower in 2000 than 2001, and the 2000 result (about 30 lbs/acre) was
120 - adopted as the foraging threshold for wetland
habitats. This figure was subtracted from the
100 1 seed density estimate of 566 Ibs/acre to yield

a seasonal wetland food density of 533 Ibs/

80 1

acre.
60

Results from 2000 indicate that seed density
40 7 in semi-permanent wetlands was less than the
20 - 30 lbs/acre foraging threshold (Naylor et al.

. 2002). As a result, semi-permanent wetlands

0 T T T |

were assumed to provide no food for either

% Harvested

7-Sep 22-Sep 22-Oct 6-Nov ducks or dark geese. However, waterfowl

Figure 4-6. Percent of planted rice harvested by time period in the Central Valley. may consume the leaf, stem, and root/tuber
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material of some wetland plants. Although these foods do not appear to be important for ducks in the Central Valley (Euliss and
Harris 1987, Miller 1987), geese may exploit them. For example, snow geese are known to consume alkali bulrush in semi-permanent
wetlands throughout the Central Valley (C. Isola, U.S. Fish and Wildlife Service, personal communication). Semi-permanent
wetlands only account for 10-15% of all wetlands in a basin. However, a better understanding of food resources in this habitat type
would allow a better assessment of waterfowl needs in the future.

100 O
90
80 -
70
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50 —0O— DPublic

40 —O— Private

30
20 A

% of Wetland Acres Flooded

A-23 S7 S22 07 0-22 N-6 21 D-6
15-Day Interval

Figure 4-7. Flooding schedules for managed public and private seasonal wetlands in the Central Valley. A “combined” flooding schedule for private and
public wetlands was estimated using the relative abundance of these ownership classes.

100 - /J
90 - o

60 A
50 A
40

% Flooded

30 A

20 A

A-23 -7 522 07 022 N-6 N-21 D-6 D-21
15-Day Interval

Figure 4-8. Winter-flooding schedule for harvested rice fields in the Central Valley. This flooding schedule was applied to all rice growing basins.
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Figure 4-9. Seasonal wetland flooding schedules for basins in Sacramento Valley (a), San Joaquin Basin (b), and Tulare Basin (c).

Food habitat studies in the Central Valley indicate that invertebrates become increasingly important to dabbling ducks in late winter and
spring (Euliss and Harris 1987), and may be important throughout the wintering period in some habitats in the Tulare Basin (Euliss
1984, J. Fleskes, U.S. Geological Survey, personal communication). Unfortunately, information on invertebrate biomass is lacking for
Central Valley wetlands. However, there is evidence that increases in invertebrate populations in late winter and spring correspond to
increased waterfowl consumption (Batzer et al. 1993). Seasonal shifts in diet suggest that invertebrate consumption by most Central
Valley ducks is minimal prior to January. However, invertebrates can make up twenty-five percent of the diet from January through
March (Euliss and Harris 1987). To recognize the importance of invertebrates during late winter in the Central Valley, the JV estimated
that seasonal wetlands provide 28 lbs of macro-invertebrate matter per acre beginning January 1. This estimate is based on late winter
estimates of invertebrate biomass for seasonal wetlands in the Mississippi Alluvial Valley (Manley 1999).

The 1990 Plan assumed that rice and corn habitats provide 250 Ibs (280Kg/ha) of food per acre. This estimate equaled the amount of
rice left in fields that are burned after harvest in the Sacramento Valley (Heitmeyer 1989). Although the 1990 Plan recognized that
moist-soil and invertebrate food resources were likely present in rice, the amount of these food resources was unknown. Thus, 1990
foraging values were based solely on waste rice availability. The food density of corn was assumed to be the same as for rice because

no information was available for this habitat type.
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Miller et al. (1989) estimated that 349 Ibs/acre of rice was left in conventionally harvested fields in the mid-1980’s. Rice harvest
technique has changed in the last decade to include “strip harvest” that may leave less rice in the field (Miller and Wylie 1996). Post-
harvest treatment of rice has also changed in response to air quality restrictions and the new strip harvest methods. For example,
few rice fields are now burned in the Central Valley and current manipulation of straw in harvested fields (e.g., disking, bailing, and
flooding) may have reduced the amount of waste rice that is accessible to waterfowl. The 2006 Plan also assumes that 349 lbs/acre
of rice is available to waterfowl immediately after harvest (Miller et al. 1989). Consumption of rice by non-waterfowl species reduces
the amount of grain available to ducks and geese between harvest, bird arrival, and winter flooding of rice fields. As a result, 15% of
waste rice is assumed to be eaten by non-waterfowl species based on estimates of this loss in the Mississippi Alluvial Valley; (Stafford
etal. 2000), leaving 297 Ibs/acre. Moist-soil food resources average 25 Ibs/acre in California rice fields (M.R. Miller, U.S. Geological
Survey, unpublished data). This further increased the food density for rice habitat to 322 Ibs/acre. Finally the 30 Ib/acre foraging
threshold established for wetland habitats was applied to rice, which reduced food density in this habitat to 292 Ibs/acre. Although
work in the Mississippi Alluvial Valley indicates that invertebrates average five to six Ibs/acre in rice fields in winter (Hohman et
al. 1996, Manley 1999), invertebrates were not included as a food resource in the Central Valley due to uncertainty over the type,
biomass, and seasonal availability of invertebrates in rice fields.

Food densities used for rice in the 2006 Plan were based on twenty-year-old estimates. Increases in harvest efficiency, rice yields, and
changing post-harvest practices may have reduced the amount of waste grain now available to waterfowl. Although these uncertainties
do not affect wetland restoration goals, they do reduce the JV’s ability to estimate the amount of rice that must be available to meet
waterfowl needs.

Table 4-7. Densities (Ibs/acre) and true metabolizable energy

- i While rice provides most of the agricultural habitat for waterfowl in the
(TME) of important waterfowl foods in the Central Valley.

Central Valley, corn is an important food source in some areas, particularly
the Delta Basin. Food density of corn was determined by multiplying

Density (Ibs/acre) TME (Kcallg)

average corn yields for the Central Valley by the amount of corn remaining

Morst-SoIL” 533 2.5 on the ground after harvest (5.6%). Non-waterfowl consumption of corn
INVERTEBRATES® 28 2.39 was assumed to be the same as for rice, as was the 30 Ib/acre foraging
Ricg? 292 3.0 threshold. Overall, cornfields are assumed to provide 463 Ibs/acre of waste
CORN® 463 3.9 grain (Table 4-7). In the Tulare Basin, waterfowl rely heavily on post-harvest

flooded fields of several different crop types during August—October (e.g.,
“Does not include agricultural foods unique to Tulare Basin. safflower, barley/wheat, alfalfa; Fleskes et al. 2003).

YTME estimates for moist-soil seeds from Checkett et al. 2002.
“TME estimates for invertebrates from Checkett et al. 2002.
“TME estimates for rice from Reinecke et al. 1989.

“TME estimates for corn from Petrie et al. 1997.

Waterfowl carrying capacity is strongly dependant on food densities.
However, the energy or calories provided by these foods also influences
waterfowl carrying capacity. As a result, metabolizable energy density

estimates for moist soil seeds, rice, corn, and invertebrates were obtained from published studies for use in the energetic model
(Table 4-7).

Moist soil seeds and agricultural grains decompose under flooded conditions, and deterioration of these foods can significantly
reduce waterfowl energy supplies. Decomposition rates for moist soil seeds have been determined from fall through spring in the
Central Valley (Naylor et al. 2002), while decomposition rates for rice and corn have been determined for agricultural habitats in the
Mississippi Alluvial Valley (Nelms and Twendt 1996). These decomposition rates were incorporated into the energetic model when
estimating waterfowl food supplies between August and March.

Overall Assessment of Habitat Conditions
in the Central Valley

Habitat conditions for wintering waterfowl were evaluated for the entire Central Valley, as shown in Figure 4-10. This figure depicts
the relationship between food energy supplies and population energy demand for all ducks in the Central Valley between August
and March as estimated by the TRUEMET model. Duck food supplies are adequate even when duck populations are at NAWMP
goals. Prior to mid-September energy supplies are low, as few seasonal wetlands are flooded and no winter-flooded rice is available.
However, food supplies are well above population needs by late October, as the majority of public and private wetlands are flooded
for opening of hunting season. Habitat conditions continue to improve for ducks well into November, as winter-flooded rice becomes
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available. Duck energy supplies begin to decline by mid to late December as fewer habitats are added to the landscape, and the effects
of waterfowl consumption and food decomposition begin to take effect. However, food supplies remain well above population needs
through March when most ducks begin leaving the Valley (Figure 4-10).

Food supplies for both dark and white goose populations in the Central Valley are also well above population needs (Figure 4-11).
Geese begin arriving in the valley at the peak of rice harvest and food supplies become increasingly available through November.
Although food supplies begin to decline after this point, both dark and white goose populations continue to have access to abundant
food resources throughout winter and early spring (Figures 4-11a and 4-11b).

Wetland restoration efforts over the past two decades coupled with increases in winter-flooded rice have substantially improved
habitat conditions for Central Valley ducks. To illustrate, food supplies in the 1970’s were compared to duck energy needs. Seasonal
wetlands in the 1970’s were estimated at 140,000 acres by subtracting the number of acres restored between 1986 and 2003 from
current wetland estimates. Wetland restoration was not tracked prior to 1986. Winter-flooded rice was estimated at 50,000 acres

based on interviews with resource professionals, while corn acres were assumed to be the same. Waterfowl populations during the
1970’s were assumed to be at NAWMP goals.
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Figure 4-10. Population energy demand (blue) vs. food energy supply (red) for ducks in the Central Valley when duck populations are at NAWMP goals.

Food supplies for dabbling ducks during the 1970s may have been inadequate after late January (Figure 4-12). The likelihood that
duck populations in the Central Valley are limited by conditions on the wintering grounds has almost certainly declined during the
past twenty-five years.

Approximately two-thirds of the waterfowl habitat in the Central Valley is privately owned. To demonstrate the importance of these
habitats, ducks were restricted to foraging on public lands in the TRUEMET model. Duck food resources in this “public lands only”
scenario were exhausted by early November (Figure 4-13). This result demonstrates the importance of private lands for waterfowl and
the need to develop conservation objectives for these habitats.

Food resources for ducks in the Central Valley are adequate even when populations are at NAWMP goals. However, 68% of all food
resources are provided by agricultural habitats, with winter-flooded rice providing the bulk of these foods. Agricultural habitats are
currently afforded little or no long-term protection. As a result, conservation objectives should be aimed at increasing the security of
waterfowl food resources in each of the valley’s basins.
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Figure 4-11(a). Dark goose population energy demand (blue) vs. food energy supplies (red) for the Central Valley.
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Figure 4-11(b). White goose population energy demand (blue) vs. food energy supplies (red) for the Central Valley.
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Figure 4-12. Population energy demand (blue) vs. food energy supply (red) for ducks in the Central Valley during the 1970s.
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Figure 4-13. Population energy demand (blue) vs. food energy supply (red) for ducks in the Central Valley if only public lands are available.

Methods for Establishing and Prioritizing Conservation
Objectives for Wintering Waterfowl in Each Basin

Conservation objectives for wintering waterfowl in the Central Valley were established at the basin scale. The 1990 Plan identified
five conservation objectives for wintering waterfowl including: (1) Wetland restoration; (2) Protection of existing wetland habitats;
(3) Wetland enhancement; (4) Adequate power and water supplies for wetland management; and (5) Agricultural land enhancement.
Two additional conservation objectives were added in the 2006 Plan to recognize the agricultural community’s critical role in
meeting waterfowl needs and to provide greater flexibility in working with landowners. These include farmland easements that
maintain waterfowl food resources on agricultural land (Type I), and farmland easements that buffer existing wetlands from urban
and residential growth (Type II). Type I easements seck to maintain waterfowl-friendly practices on agricultural land in perpetuity
(e.g., winter-flooding of rice, use of wildlife friendly crop types and post-harvest practices). Type II easements are designed to serve
as buffers between wetland habitats and industrial and residential development. This type of easement would not require landowners
to provide waterfowl food sources, but would place development restrictions on a property (the legal conditions and qualifications of
both easement types are beyond the scope of this document).

For the 2006 Plan, the JV elected to meet at least 50% of all duck energy needs through managed seasonal wetlands; hereafter this
is referred to as the “wetland constraint.” This planning goal was applied to all basins. The decision to meet 50% of all duck energy
needs from wetlands considered both biological and socio-economic factors. Captive studies of non-breeding waterfowl indicate
that ducks require a balance of natural and agricultural foods (Loesch and Kaminski 1989), and the JV favors habitat complexes
that provide a mixture of agricultural and wetland resources. In addition, increases in harvest efficiency and changing agricultural
markets could significantly reduce the food resources provided by grain crops. These events are largely beyond the control of the JV,
and seeking a long-term balance between agricultural and wetland habitat is prudent. Agriculture now provides almost 70% of all
waterfowl food resources in the Central Valley.

‘The same approach was used to establish conservation objectives in each basin. First, the relationship between population energy demand
and existing food supplies was evaluated for ducks, dark geese, and white geese using the TRUEMET model. Second, the relative
contribution that agriculture and managed seasonal wetlands make to waterfowl food supplies in the basin was estimated. Finally,
changes in waterfowl carrying capacity that would result from the loss of agriculture were evaluated, as was the ability of public lands to
meet duck energy needs. This overview of basin conditions provided the basis for establishing habitat conservation objectives, and may
help identify which of these objectives should receive priority. Methods for establishing conservation objectives are described below.

Wetland Restoration Objectives

To determine how much wetland habitat was needed for each basin under the wetland constraint, duck population objectives in a
basin were reduced by 50% and the TRUEMET model was used to estimate the wetland acres needed to meet the energy demands of
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this reduced population. Acres of wetland habitat were incrementally added to the basin until TRUEMET simulations indicated that
food energy supplies remained above population energy demand for the entire August to March period. No agriculture was included.
The number of wetland acres needed to achieve this result was compared to current wetland acres in the basin. The difference between
these two figures represents the wetland restoration objective.

Wetland Enhancement

Water management is critical to producing sufficient quantities of waterfowl food in Central Valley wetlands. However, water control
structures, levees, and water conveyance networks used to manage water levels must be periodically repaired or enhanced to maintain
or improve food production. Interviews with resource professionals suggest that wetlands in the Valley should undergo some level of
structural enhancement every ten to fifteen years. The JV assumes that managed wetlands in the Central Valley need some form of
enhancement on average every twelve years. As a result, enhancement objectives are expressed on an annual basis and are perpetual.
For example, a basin containing 24,000 acres would have an annual enhancement objective of 2,000 acres. Wetland acres will
increase in most basins because of restoration efforts. As a result, enhancement objectives were calculated by 2,000-acre increments
between existing wetland acres and basin wetland objectives. Failure to at least maintain the management capabilities of these
wetlands will mean a decline in food production over time. These declines would result in an underestimate of the acres of wetlands
needed to meet duck energy requirements.

The JV also recognizes the importance of management-based enhancement (e.g., vegetative manipulation and timing of
drawdowns), and the cost-sharing programs that promote these activities. However, it is beyond the scope of this document to
prescribe site specific enhancement recommendations. The JV assumes that wetland managers are best prepared to determine and
to implement these activities.

Water Supplies for Seasonal Wetland Management

The Central Valley Wetlands Water Supply Investigations (Water Report; US Fish and Wildlife Service 2000) provides an estimate of
the amount of water needed for optimal management of seasonal wetlands in the Central Valley. These water requirements differ by
both time period and basin and this information was used when estimating basin water needs (Figure 4-14). These estimates assumed
that wetland restoration objectives have been met, and represent the amount of reliable and affordable water needed for wetland
management on public and private lands. Note that the water supply objective equals the amount of water needed for seasonal
wetlands, and not the amount of water that is currently secured for wetland management.

Wetland Protection

The 1990 Plan estimated that forty percent of managed wetlands in the Central Valley were unprotected. Tracking of JV
accomplishments indicate that most of these wetlands have received long-term protection (likely > 95%j; see Chapter 2). Independent
estimates of unprotected wetlands also indicate that less than five percent of managed wetlands in the Central Valley remain
unprotected (K. Petrik, Ducks Unlimited, Inc.,

Hedgerow Farms, Yolo County personal communication). Although most wetlands
Photo:John Anderson

are now protected, the JV is unable to determine
how many acres of managed wetlands remain
unsecured in each basin. As a result, no wetland
acreage protection objectives were established in the
2006 Plan. However, the JV will seck to secure long
term protection as these wetlands are identified.
The JV will document the amount of unprotected
habitat in each basin in the immediate future, and
these efforts will form the basis of new wetland
protection goals in the next plan update.
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Figure 4-14. Monthly water requirements, acre-feet per acre, for seasonal wetlands in each of the Central Valley’s basins.

Agricultural Enhancement

The Joint Venture’s wetland constraint provides a balanced mix of agricultural and wetland habitat for each basin, as the JV assumes
that agriculture will likely continue to provide 50% of all duck energy needs in most basins. The agricultural enhancement objective
represents the amount of agricultural habitat that must be maintained for ducks, even when wetland restoration objectives are met in
a basin. For ducks, agricultural enhancement includes rice fields that are winter-flooded or cornfields that are either winter-flooded

and/or not deep plowed following harvest.

Geese in the Central Valley rely heavily on agricultural food sources to meet their daily energy requirements. Agricultural enhancement
objectives that are based solely on duck needs may not be adequate for geese. As a result, TRUEMET was used to estimate the amount
of agricultural habitat that must be maintained to meet the needs of ducks and geese when wetland restoration goals are met. The JV
defines agricultural habitat types necessary to meet duck and goose energy requirements as waterfowl-friendly rice and/or waterfowl-
friendly corn, depending on the basin. For basins dominated by rice, the waterfowl-friendly agricultural objective is divided into
flooded and non-flooded categories because ducks are limited to winter-flooded fields, while geese would utilize dry fields provided
they are not deep plowed. For basins dominated by corn, the waterfowl-friendly agricultural enhancement objective reflects the
amount of corn that is either winter-flooded and/or not deep plowed following harvest.

Agricultural Easements for Maintaining Waterfowl Food Production
(Type 1)

Agricultural enhancement objectives represent the amount of farmland needed to meet waterfowl food energy needs when wetland
restoration objectives are met. Agricultural easements that permanently maintain waterfowl food sources on farmlands (e.g., winter
flooding of rice) contribute to this objective. This plan does not identify specific areas that are candidates for this type of agricultural
easement. Instead, it provides background information that may be helpful to the JV in identifying what basins require an easement
program in the immediate future and the general location within the basin where these easements might be sought. Three criteria
were evaluated for each basin: (1) the importance of agricultural food resources in meeting waterfowl needs in the basin (e.g., Suisun
Marsh Basin has no agriculture); (2) the extent to which these agricultural lands are threatened by human population growth and
associated land conversion (see Chapter 3); and (3) wetland restoration goals. Most wetland restoration in rice growing basins will
occur on rice ground. While wetland restoration provides obvious benefits, it also reduces the rice habitat available to waterfowl.
Changes in rice habitat must consider the loss of riceland to development and conversion of rice to wetland habitat. This process
is demonstrated using a hypothetical basin (Figure 4-15). The basin has 100,000 acres of planted rice. Seventy thousand acres are
winter-flooded, while 20,000 acres are dry but are not deep plowed following harvest and thus, provide waterfowl food resources.
The remaining 10,000 acres are dry and are deep plowed following harvest. The agricultural enhancement objective for the basin is
80,000 acres of waterfowl-friendly rice. Within the basin 20,000 acres will be lost to development and 10,000 acres will be converted
to wetlands to meet the JV’s wetland restoration objective. This leaves a planted rice base of only 70,000 acres, which is insufficient

to meet the basin’s agricultural enhancement goal (Figure 4-15).
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Basins where waterfow]l meet most of their food energy needs from agricultural habitats, and where these habitats are threatened by
development are likely candidates for an easement program. Geographic Information Systems and local knowledge provided by the
JV’s basin working groups were used to assess development threats to agricultural habitats in each basin. Large wetland restoration
objectives that further reduce the rice base may contribute to the need for a Type I easement program.

Agricultural Easements that Buffer Urban and Residential Growth
(Type 11)

The quality of existing wetlands may be reduced where urban or residential growth occurs at or near wetland boundaries. Easements
that maintain land in agricultural production can buffer this development, even though these lands may contain no waterfowl foods.
The 2006 Plan does not identify specific areas that are candidates for this type of agricultural easement. Instead, the 2006 Plan
provides background information that may be helpful to the JV in identifying what basins require an easement program of this type
(Type II), and generally where in the basin these easements might be sought. Basins that contain large blocks of private and/or public
wetlands in areas of high urban or residential growth are likely candidates for an easement program. Geographic Information Systems
and local knowledge provided by basin working groups were used to assess development threats to wetlands in each basin.
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Figure 4-15. Forecasted changes in rice acreage for a hypothetical basin compared to the basin’s agricultural enhancement objective.

Conservation Objective Priorities

Each conservation objective described above represents important habitat needs for ducks and geese. However, the JV recognizes
that some of these objectives may need to be emphasized, at least in the short term. For example, should wetland restoration be
highlighted in a basin or should efforts focus on enhancing agricultural habitats? In some cases multiple conservation objectives
may be emphasized at the same time, especially where funding sources are tailored to specific objectives. To provide some insight
into which objectives may be most important in the near future, the JV reviewed five biological and socio-economic factors that are
described below. Some of these socio-economic factors were reviewed in Chapter 3 and this information is frequently referenced. The
intent here is not to establish a rigid list of conservation objective priorities for each basin (i.e., there is no scoring process). Instead,
the 2006 Plan secks to provide resource managers with material that may help determine which objectives should be emphasized in
the short and long term.

1. Population Energy Demand vs. Food Energy Supplies: Current Conditions

Opverall, food resources in the Central Valley are currently adequate for waterfowl, even if duck populations were at NAWMP goals.
However, food resources in some basins may not meet population energy needs. The extent to which existing food supplies now
meet waterfowl needs in a basin when duck populations are at NAWMP goals was categorized as low (< than 75% of waterfowl
energy needs met), moderate (75%-100% of waterfowl energy needs met), or high (> 100% of food energy needs met). In general,
conservation objectives aimed at increasing the protection of existing habitats may be favored where waterfowl food energy supplies
are already high in the basin.
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The majority of waterfowl food resources
in the Central Valley are found on
agricultural lands that have little or no
long-term protection. In contrast, most
managed wetlands are afforded long-term
protection through fee title purchases
and conservation easements. However,
the contributions that agricultural and
wetland habitats make to total food
supplies differ among basins. Current
habitat protection for each basin was
estimated as the percent of duck energy
needs now supplied by wetlands, although

the JV recognizes that not all wetlands are Yolo Wildlife Area
Photo: Dave Feliz, DFG

protected. One example involves a basin
where 50% of duck energy needs are to be
met through a wetland base of 30,000 acres, while the remaining 50% is met by a 50,000-acre agricultural enhancement objective.
If 15,000 acres of wetland currently exist (leaving a 15,000 acre wetland restoration goal), then 25% of the food sources needed
by ducks are currently protected (this assumes no current agricultural protection). This level of protection would increase as the
wetland restoration goal is met and easements are obtained on farmland, provided that restored wetlands are also afforded permanent
protection. Four levels of overall habitat protection were recognized: (1) very low (0-25%); (2) low (26-50%), (3) moderate (51-75%),
and (4) high (76-100%).

3. Progress in Meeting Wetland Needs

Wetland restoration objectives are critical to offsetting the long-term risks of meeting waterfowl needs on unprotected agricultural
habitat. The degree to which wetland acres in a basin meet the Joint Venture’s 50% wetland constraint was categorized as; (1) very
low (0-25%); (2) low (26-50%); (3) moderate (51-75%); and (4) high (76-100%). For example, “Progress in Meeting Wetland
Needs” would be “very low” in a basin having 2,500 acres of wetlands, but needing 10,000 acres of wetlands to provide 50% of
duck energy needs.

4. Human Population Growth

Although human populations in the Central Valley are predicted to increase by 130% over the next four decades, this growth will
not be uniform among basins. Some basins will experience substantial increases in population growth by 2040, while growth in other
basins will be modest. Forecasts for population growth were made earlier for each basin (Chapter 3). Four categories of population
growth to 2040 were recognized when establishing conservation objective priorities: (1) very low (< 200,000); (2) low (200,000-
600,000); (3) moderate (> 1,000,000); and (4) high (> 2,000,000). Geographic Information systems were also used to depict the
spatial pattern of this growth relative to wetland and agricultural habitats.

5. Changes in Land Use

Changes in land use track increases in human populations. Some basins are projected to lose substantial amounts of irrigated farmland
by 2040. This loss is important in basins where agriculture provides the majority of waterfowl food supplies. Estimates of farmland loss
were made for each basin in Chapter 3. Estimates of rice loss were also made for basins where rice is an important crop. Three categories

of pre-irrigated farmland or rice loss by 2040 were recognized: (1) low (< 5%); (2) moderate (5-10%); and (3) high (> 10%).

The 2006 Plan established some guidelines when interpreting these five factors. First, agricultural easements are emphasized in areas
that are predicted to experience substantial urban or residential growth. Less emphasis is placed on easements in basins where little
growth is predicted (an alternative view may be to emphasize easements in these basins as easements costs may be lower because of less
competition from development). Second, wetland enhancement is emphasized in basins where wetland objectives are closer to being
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met. Enhancement is also necessary in basins that are farther from meeting their wetland restoration objectives, though restoration
may ultimately be emphasized. It bears repeating that some resource managers may reach different conclusions when deciding what
objectives to emphasize. However, the purpose here is to provide information that allows informed decisions when considering
conservation priorities, not to develop a rigid list of those priorities.

Figure 4-16 describes conditions in a hypothetical basin. The basin contains 5,000 acres of seasonal wetlands and 50,000 acres of
flooded rice. All 5,000 wetland acres are protected, while no agricultural habitat is under easement. Fifteen thousand acres of seasonal
wetlands are needed to meet the JV’s wetland constraint. This leaves a wetland restoration objective of 10,000 acres. Forty thousand
acres of flooded rice are needed when the wetland restoration objective is met (i.e., when 15,000 acres of wetlands are present in the
basin). An assessment of food energy demand vs. food energy supply concluded that the food resources provided by these existing
habitats exceed 100% of duck needs (high). Although 100% of the basin’s wetlands are protected (complete protection), the overall
level of habitat protection was rated very low because only 5,000 of the 15,000 acres of wetlands needed are present, resulting in an
overall level of habitat protection of less than 17%. (If wetland restoration objectives were met 50% of duck energy needs would be
provided by protected habitats. Because only a third of these 15,000 acres are present, the current level of habitat protection is only
16.7% or 0.33 x 0.5).

Progress in meeting wetland needs was rated low because only 33% of needed wetlands are present (5,000/15,000). Most food
resources are found on agricultural lands that are unprotected. However, population growth is forecasted as very low (< 200,000). As
a result, loss of irrigated farmland is also expected to be low (< 5%).

Wetland restoration is emphasized for the hypothetical basin described in Figure 4-16. While most food resources are provided by
agriculture, there is little evidence that these habitats are threatened by development prior to 2040. This lack of development may
increase opportunities for wetland restoration, as land prices are not influenced by real estate speculation. Focusing on wetland
restoration now may offset agricultural losses that occur after 2040.

Current Food Habitat Progress in Meeting Population Loss of Irrigated Conservation
Supplies Protection Wetland Needs Growth Farmland Objective Priorities
Hicr Hicn Hicn Hicr Hicn UAETEEARTD
RESTORATION
MODERATE MODERATE MODERATE MODERATE MODERATE
Low Low Low Low Low
VERY Low VERY Low VERY Low

Figure 4-16. Factors used to identify which conservation objectives may be emphasized in a hypothetical basin.

Conservation Objectives and Priorities for Wintering
Waterfowl in Each Basin

American Basin

Population Energy Demand vs. Food Energy Supplies: Current Conditions

Population objectives for wintering waterfowl in the American Basin are presented in Figures 4-17 through 4-19. Duck population
objectives are highest during late winter, while population objectives for dark and white geese peak during November and early
January respectively. Rice provides the majority of foraging habitat, as there are few privately owned wetlands and no publicly
managed habitats (Table 4-8).

Food supplies for American Basin ducks are adequate in all time periods with peak supplies occurring in November and December
(Figure 4-20). However, duck energy needs do not peak until late winter when food supplies are well below the November-December
maximum. Food supplies for dark and white geese are also well above population needs, with peak use coinciding with maximum
food resources (Figure 4-21). Agricultural habitat provides 95% percent of the food energy available to ducks in the American Basin.
Loss of these agricultural foods would significantly reduce carrying capacity, as food supplies would be exhausted by early December
if ducks are restricted to foraging in wetlands (Figure 4-22).

Chapter 4: Wintering Waterfowl 57



900,000 7
800,000 1
700,000 1
600,000
500,000 7
400,000 1
300,000 1
200,000 1

100,000 1

0
A-23 S-7 S-22 O-7 022 N-6 N-21 D-6 D-21 J-5 J-20 F-4 F-19 M-6 M-21

15-Day Interval

Figure 4-17. Population objectives by 15-day intervals for ducks in American Basin.

Conservation Objectives

Wetland Restoration

The amount of seasonal wetlands required to meet 50% of duck energy needs in American Basin is estimated at 23,187 acres. There
are currently 3,187 acres of seasonal wetland habitat in the basin, leaving a wetland restoration objective of 20,000 acres.

Wetland Enhancement

The annual enhancement objective for existing wetlands in American Basin is 266 acres/year. Wetland enhancement objectives
increase to 1,932 acres/year when wetland restoration objectives are met for the basin (Table 4-9).

Water Supplies for Seasonal Wetland Management

Annual management of seasonal wetlands in American Basin will require 115,945 acre-feet of water when wetland restoration
objectives in the basin have been met. These annual water requirements are further broken down by time period to reflect flooding
and summer irrigation needs (Table 4-10).
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Figure 4-18. Population objectives by 15-day intervals for dark geese in American Basin.

58 Chapter 4: Wintering Waterfowl



140000 7

120000

100000

80000

60000 T

40000

20000

A-23 S-7 S-22 0O-7 0-22 N-6 N-21 D-6 D-21 J-5 J-20 F-4 F-19 M-6 M-21

15-Day Interval

Figure 4-19. Population objectives by 15-day intervals for white geese in American Basin.

Table 4-8. Foraging habitats available to wintering waterfow! Agricultural Enhancement
in the American Basin.
The agricultural enhancement objective for American Basin is 69,000

Seasonal Flooded Unflooded acres, all of which is assumed to be rice. This objective represents the

Wetlands Rice Rice

amount of rice habitat that must be maintained in a waterfowl-friendly
3,187 72,049 21,014 1,146

state when wetland restoration objectives have been met for the basin.
Fifty thousand of these acres must be winter-flooded to meet duck energy
needs. Waterfowl-friendly rice habitat in the basin is currently estimated at over 93,000 acres with over 72,000 of these acres winter-
flooded (Table 4-11). Agricultural enhancement objectives are currently exceeded for the basin.

Agricultural Easements for Maintaining Waterfowl Foods (Type I)

Agricultural habitats are extremely important to waterfowl in American Basin and provide 95% of the food energy now available
to ducks (Figure 4-22). The loss of irrigated farmland in the basin by 2040 is predicted to be 40,000 acres or 16% of all irrigated
lands (Figure 3-15). At least 16,000 acres will be riceland. This projected loss of rice should be considered a minimum because most
development is occurring in rice growing areas and is not equally distributed among the different types of irrigated farmland (Figure
4-23). Most wetland restoration occurs on rice ground, and meeting wetland restoration goals for the basin could reduce rice acreage
by an additional 20,000 acres. Planted rice in the basin is estimated at about 100,000 acres (Table 3-4). However, this figure could be
reduced by a minimum of 36,000 acres if growth projections are accurate and wetland restoration objectives are met. This reduction
in the rice base would make it extremely difficult to meet the basin’s 69,000 acre objective for waterfowl-friendly rice (Figure 4-24).
These forecasts suggest that easements to maintain agricultural foods are needed in the basin.
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Figure 4-20. Population energy demand (blue) vs. food energy supply (red) for ducks in American Basin when duck populations are at NAWMP goals.
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Agricultural Easements To Buffer Residential and Urban Growth (Type Il)

Large wetland complexes that would benefit from Type II agricultural easements are currently lacking in the American Basin.
However these complexes will develop if wetland restoration objectives are met. Agricultural easements to buffer the effects of growth
will likely be needed at that time given growth projections for the basin.

Conservation Objective Priorities

Conservation objectives for the American Basin are summarized in Table 4-12. The information used to prioritize conservation
objectives for American Basin is presented in Figure 4-25. Food supplies exceed 100% of duck needs and were classified as high,
though habitat protection was rated as very low (7%). Progress in meeting wetland needs is also very low (3,178 acres present vs.
23,178 needed; or 13.7% of need). Loss of irrigated farmland is predicted to be high, and future reductions in the basin’s rice acreage
may make it difficult to meet agricultural enhancement objectives.
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Figure 4-21 (a). Dark goose population energy demand (blue) vs. food energy supplies (red) in American Basin.
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Figure 4-21 (b). White goose population energy demand (blue) vs. food energy supplies (red) in American Basin.
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Figure 4-22. Population energy demand (blue) vs. food energy supply (red) for ducks in American Basin when no agricultural food supplies are available.

Wetland restoration is a priority for American Basin, because less than 14% of wetland needs have been met for ducks. Establishing
an easement program to protect agricultural food sources should also be considered a priority in the immediate future.

Table 4-9. Annual wetland enhancement Table 4-10. Water needs for seasonal Table 4-11. Agricultural enhancement
objectives for American Basin. wetlands in American Basin. objectives for American Basin.
Annual Enhancement Water Need Waterfowl Flooded
jiedandians Objective (Acres)* bl (Acre Feet) friendly Rice® Rice
JANUARY 4,636 OBJECTIVE 69,000 50,000
FEBRUARY ,636
‘ %03 CURRENT 93,063" 72,049
MARCH 4,636
‘ AL @ “Waterfowl-friendly rice includes rice that
is flooded and rice that is not deep plowed
MaAy 16,225 . . ;
Jfollowing harvest but which remains dry.
‘ JUNE o "Planted rice acreage in American Basin is
JuLy @ estimated at 100,000 acres (Table 3-6). The
‘ AUGUST 20,860 JV assumes t/?at 93, 063‘ of these acres provide
waterfowl-friendly habitat.
SEPTEMBER 41,720
21,187 1,766 OCTOBER 9,271
23,187° 1,932 NOVEMBER 9,271
“Current acres of wetlands in the American DEcEMBER 4,636
Basin. ANNUAL NEED 115,890

! Acres of wetlands in the American Basin when
wetland restoration objectives are met.
“Annual enhancement objectives reflect progress
in meeting wetland restoration objectives for
American Basin.

Table 4-12. Conservation objectives for wintering waterfowl in American Basin.

Wetland Restoration WELT Water Supplies L] Type I Agricultural Type II Agricultural
(Acres) e (Acre Feet) AT Easements Easements
(Acres) (Acres)
20,000 1932° 115,890" 69,000° NEEDED NEEDED IN
’ 93 509 50,000 FUTURE

“Annual enhancement objective when the wetland restoration objective is met.

' Annual water supply need when the wetland restoration objective is met.

“Total acres of rice that must be enhanced (includes 50,000 acres that must be flooded). Objective has been mert.

“Total acres of rice that must be flooded out of the total enhancement objective of 69,000 acres. Objective has been met.
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Figure 4-23. Projected growth in American Basin to 2020.
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Figure 4-24. Forecasted changes in rice acreage for the American Basin compared to the basin’s agricultural enhancement objective.
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Figure 4-25. Factors used to identify conservation objective priorities for American Basin.

Butte Basin

Population Energy Demand vs. Food Energy Supplies: Current Conditions

Population objectives for wintering waterfowl in Butte Basin are presented in Figures 4-26 through 4-28. Duck and white goose
population objectives are highest during late December, while population objectives for dark geese peak during November. Although
rice provides the majority of foraging habitat in the basin, seasonal wetlands exceed 23,000 acres (Table 4-13).
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Figure 4-26. Population objectives by 15-day intervals for ducks in Butte Basin.
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Food supplies for Butte Basin ducks are adequate in all time periods. Peak food supplies occur in November and December and
coincide with high duck use of the basin (Figure 4-29). Dark and white goose food supplies are also well above population needs and
large food surpluses occur in all time periods (Figure 4-30). Agricultural habitats provide 74% of the food energy available to ducks
in the basin. Loss of these agricultural foods would significantly reduce carrying capacity, because food supplies are exhausted by
mid-December if ducks are restricted to foraging in wetlands (Figure 4-31). Public wetlands alone can only meet duck needs through
early November (Figure 4-32), though most duck use of the basin occurs after this date.

Conservation Objectz'ves

Wetland Restoration

The amount of seasonal wetlands required to meet 50% of duck energy needs in Butte Basin is estimated at 40,340 acres. There are
currently 23,340 acres of seasonal wetlands in the basin, leaving a wetland restoration goal of 17,000 acres.

Wetland Enhancement

'The annual enhancement objective for existing wetlands in Butte Basin is 1,945 acres/year. Wetland enhancement objectives increase
to 3,362 acres/year when wetland restoration objectives are met for the basin (Table 4-14).
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Figure 4-27. Population objectives by 15-day intervals for dark geese in Butte Basin.
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Figure 4-28. Population objectives by 15-day intervals for white geese in Butte Basin.
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Table 4-13. Foraging habitats available to wintering waterfowl in Butte Basin.

Seasonal Wetlands Flooded Rice Unflooded Rice

23,340 99,494 29,019 2,510

Water Supplies for Seasonal Wetland Management

Annual management of seasonal wetlands in Butte Basin will require 225,904 acre-feet of water when wetland restoration objectives
in the Basin have been met. These annual water requirements are further broken down by time period to reflect flooding schedules
and summer irrigation needs (Table 4-15).

Agricultural Enhancement

The agricultural enhancement objective for Butte Basin is 104,000 acres, all of which is assumed to be rice. This objective represents
the amount of rice habitat that must be maintained in a waterfowl-friendly state when wetland restoration objectives have been met
for the basin. Sixty-two thousand of these acres must be winter-flooded to meet duck energy needs. Waterfowl-friendly rice habitat
in the basin is currently estimated at over 128,000 acres with nearly 100,000 of these acres winter-flooded (Table 4-16). Agricultural
enhancement objectives are currently exceeded for the basin.

Agricultural Easements for Maintaining Waterfowl Foods

Agricultural habitats are extremely important to waterfowl in Butte Basin and provide 74% of the food energy now available to ducks
(Figure 4-31). The loss of irrigated farmland in the basin by 2040 is predicted to be almost 24,000 acres or 9% of existing lands
(Figure 3-15). Nearly 13,000 of these acres are predicted to be rice (Table 3-4). Most wetland restoration occurs on rice ground, and
meeting wetland restoration goals for the basin could reduce rice acreage by an additional 17,000 acres. (Table 4-16). Planted rice in
the basin is estimated at 138,000 acres (Table 3-4). However, that figure may be reduced by 30,000 acres if growth projections are
accurate and wetland restoration objectives are met. This reduction in the rice base could make it increasingly difficult to meet the
basin’s 104,000 acre objective for waterfowl-friendly rice (Figure 4-33).
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Figure 4-29. Population energy demand (blue) vs. food energy supply (red) for ducks in Butte Basin when duck populations are at NAWMP goals.

Agricultural Easements to Buffer Residential and Urban Growth

Growth projections for Butte Basin indicate that low-density residential housing southeast of Gridley may eventually abut key
wetland habitats in the Butte Sink area, especially near Gray Lodge Wildlife Area (Figure 4-34). An easement program northeast of
Gray Lodge could buffer the effects of this development.
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Conservation Priorities

Conservation objectives for the Butte Basin are summarized in Table 4-17. The information used to prioritize these objectives is

provided in Figure 4-35. Food supplies exceed 100% of duck needs and were classified as high, though habitat protection in the

basin is low (29%). Progress in meeting wetland needs was rated medium (23,340 acres present vs. 40,340 acres needed; or 58% of

need), while 2040 population forecasts for the basin are low at 237,000 people. Although agricultural enhancement objectives are

currently met for the basin, the loss of rice habitat to development is projected to be 13,000 acres by 2040. Therefore, meeting wetland

restoration objectives may diminish the planted rice base by a further 17,000 acres.
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Figure 4-30 (a). Dark goose population energy demand (blue) vs. food energy supplies (red) in Butte Basin.
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Figure 4-30 (b). White goose population energy demand (blue) vs. food energy supplies (red) in Butte Basin.

Wetland restoration may be a priority for Butte Basin, especially in the short term, as less than 60% of wetland needs have been met

for ducks. Although agricultural enhancement objectives are currently met, forecasted declines in the basin’s rice acreage may require

an easement program that maintains agricultural food supplies.
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Tundra swans
Photo: Brian Gilmore

Table 4-14. Annual wetland enhancement Table 4-15. Water needs for seasonal Table 4-16. Agricultural enhancement
objectives for Butte Basin. wetlands in Butte Basin. objectives for Butte Basin.
Wetlands Annual Enhancement Month Water Need Waterfowl Flooded

Acres Objective (Acres)” (Acre Feet) friendly Rice* Rice
23,340" 1,945 JANUARY 8,068 OBJECTIVE 104,000 62,000
25,340 2,112 FEBRUARY 8,068 CURRENT 128,513° 99,494
27,340 A MarcH 8,068 “Waterfowl-friendly rice includes rice that
29,340 2,445 APRIL 0 is flooded and rice that is not deep plowed
31,340 2,612 May 40,340 Jfollowing harvest but which remains dry.

tPlanted rice acreage in Butte Basin is

ciian 2778 JnE 0 estimated at 138,186 acres (Table 3-6). The
35,340 2,945 JuLy 0 JV assumes that 128,513 of these acres provide
37,340 3,112 AuGusT 36,306 waterfowl-friendly habitat.

39,340 3,278 SEPTEMBER 80,680

40,340 3,362 OCTOBER 20,170

“Current acres of wetlands in Butte Basin. B Lepis

*Acres of wetlands in Butte Basin when DECEMBER 3,227
wetland restoration objectives are met.
‘Annual enbancement objectives reflect progress
in meeting wetland restoration objectives for
Butte Basin.

ANNUAL NEED 225,904
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Figure 4-31. Population energy demand (blue) vs. food energy supply (red) for ducks in Butte Basin when no agricultural food sources are available.
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Figure 4-32. Population energy demand (blue) vs. food energy supply (red) for ducks in Butte Basin if ducks are restricted to foraging on public lands.
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Figure 4-33. Forecasted changes in rice acreage for Butte Basin compared to the basin’s agricultural enhancement objective.
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Figure 4-34. Projected growth in Butte Basin to 2020.
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Table 4-17. Conservation objectives for wintering waterfowl in Butte Basin.

Wetland Wetland ; Agricultural Typel Type II
N Water Supplies ; : : :
Restoration Enhancement (Acre Feet) Enhancement Agricultural Agricultural
(Acres) (Acres) (Acres) Easements Easements
A b 104,000°
17,000 3362 225,904 62,000 NEEDED NEEDED

“ Annual enbancement objective when the wetland restoration objective is met.

! Annual water supply need when the wetland restoration objective is met.

“Total acres of rice that must be maintained in a waterfowl-friendly state (includes 62,000 acres that must be flooded).
Objective has been met.

“Total acres of rice that must be flooded out of the total enhancement objective of 104,000 acres.

Objective has been met.

. Pr . . .
Current Food Habitat rogress Population Loss of Irrigated Conservation
Supplies Protection in Meeting Growth Farmland Priorities
Wetland Needs

WETLAND

HicH HicH HicH HicH HicH
RESTORATION
Type I
MODERATE MODERATE MODERATE MODERATE MODERATE AGRICULTURAL
EASEMENTS
Low Low Low Low Low
VERY Low VERY Low VERY Low

Figure 4-35. Information used to identify conservation objective priorities for Butte Basin.

Colusa Basin

Population Energy Demand vs. Food Energy Supplies: Current Conditions

Population objectives for migrating and wintering waterfowl in Colusa Basin are presented in Figures 4-36 through 4-38. Duck and
white goose population objectives are highest during mid-winter, while population objectives for dark geese peak during October.
Rice provides the majority of foraging habitat in the basin, though seasonal wetlands exceed 22,000 acres (Table 4-18).

Food supplies for Colusa Basin ducks are adequate in all time periods, with peak supplies occurring in late December (Figure 4-39).
Food supplies are also well above the needs of both dark and white geese, and large food surpluses occur in all time periods (Figures
4-40a and 4-40b). Agricultural habitats provide 83% of the food energy available to ducks in the basin. Although loss of these food
resources would significantly decrease carrying capacity, there are enough wetland acres to meet duck energy needs through mid-
January (Figure 4-41). Public wetlands alone could meet duck needs through late November (Figure 4-42).

Conservation Objectives

Wetland Restoration

‘The amount of seasonal wetland habitat needed to provide 50% of duck energy needs in Colusa Basin is estimated at 24,396 acres.
There are currently 22,396 acres of seasonal wetlands in the basin, leaving a wetland restoration goal of 2,000 acres.

Wetland Enhancement

The annual enhancement objective for existing wetlands in Colusa Basin is 1,866 acres/year. Wetland enhancement objectives increase
to 2,033 acres/year when wetland restoration objectives are met for the basin (Table 4-19).
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Water Supplies for Seasonal Wetland Management

Annual management of seasonal wetlands in Colusa Basin will require 121,980 acre-feet of water when wetland restoration objectives
for the basin have been met. These annual water requirements are further broken down by time period to reflect flooding schedules
and summer irrigation needs (Table 4-20).
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Figure 4-36. Population objectives by 15-day intervals for ducks in Colusa Basin.

Agricultural Enhancement

The agricultural enhancement objective For Colusa Basin is 85,000 acres, all of which is assumed to be rice. This objective represents
the amount of rice habitat that must be maintained in a waterfowl-friendly state when wetland restoration objectives have been met
for the basin. Forty-five thousand of these acres must be winter-flooded to meet duck energy needs. Waterfowl-friendly rice habitat
in the basin is currently estimated at over 183,000 acres with nearly 142,000 of these acres winter-flooded (Table 4-21). Agricultural
enhancement objectives are currently exceeded for the basin.

Agricultural Easements for Maintaining Waterfowl Foods (Type I)

Agricultural habitats are extremely important to waterfowl in Colusa Basin and provide 83% of the food energy now available to ducks (Figure
4-41). The loss of irrigated farmland by 2040 is estimated at nearly 17,000 acres or 1.7% of existing lands (Figure 3-15). Approximately 3,300
of these acres are predicted to be rice (Table 3-4). Although most wetland restoration occurs on rice ground, wetland restoration objectives
for the basin only total 2,000 acres. Planted rice in the basin is now estimated at 197,000 acres, and the loss of 5,300 acres to development
and wetland restoration should not impair the JV’s ability to meet its 85,000 acre agricultural enhancement objective (Figure 4-43). As a
result, agricultural easements to maintain waterfowl foods may not be needed in the near future.
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Figure 4-37. Population objectives by 15-day intervals for dark geese in Colusa Basin.
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Figure 4-38. Population objectives by 15-day intervals for white geese in Colusa Basin.

Agricultural Easements To Buffer Residential and Urban Growth Table 4-18. Foraging habitats (acres) available
to wintering waterfowl in Colusa Basin.
(Type 1)

Seasonal  Flooded  Unflooded

Growth projections for Colusa Basin indicate that little residential or urban development Corn

Wetlands Rice Rice

will occur near existing wetlands (Figure 4-44). As a result, no agricultural easements
22,396 141,895 41,386 13,421

to buffer growth are suggested for the basin.

Table 4-19. Annual wetland enhancement

Conservation Objective Priorities objectives for Colusa Basin.

Conservation objectives for Colusa Basin are summarized in Table 4-22. The Wetland Annual Enhancement

information used to prioritize these objectives is provided in Figure 4-45. Current food A Dot Lhareall

supplies exceed 100% of duck needs and were rated high, while habitat protection was 22,396 1,866

rated low (but approaching moderate at 46%). Progress in meeting wetland needs was 24,396" 2,033

rated as high (23,396 present vs. 24,396 needed; or 92% of need). Population increase “Current acres of wetlands in Colusa Basin.

forecasts were very low and loss of rice land was rated as low. tAcres of wetlands in Colusa Basin when
wetland restoration objectives are met.

Wetland enhancement was identified as a conservation priority for Colusa Basin.  <Annual enhancement objectives reflect progress

Wetland restoration objectives are nearly met, while agricultural enhancement objectives % meeting wetland restoration objectives for

are exceeded by several thousand acres. A wetland enhancement program in the basin Colusa Basin.

should track when wetlands were last enhanced, and should periodically determine

when future maintenance or repair is needed. The JV is developing a database that will include these tracking functions. Wetlands in
the basin could be placed on a formal schedule for assessing enhancement needs and this system could be applied to other basins as
other conservation objectives are met.
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Figure 4-39. Population energy demand (blue) vs. food energy supply (red) for ducks in Colusa Basin when duck populations are at NAWMP goals.
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Photo: Dale Garrison, USFWS
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Figure 4-40 (a). Dark goose population energy demand (blue) vs. food energy supplies (red) in Colusa Basin.
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Figure 4-40 (b). White goose population energy demand (blue) vs. food energy supplies (red) in Colusa Basin.
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Figure 4-41. Population energy demand (blue) vs. food energy supply (red) for ducks in Colusa Basin if no agricultural foods are available.
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Figure 4-42. Population energy demand (blue) vs. food energy supply (red) for ducks in Colusa Basin if ducks are restricted to foraging on public habitats.

Table 4-20. Water needs for seasonal wetlands
in Colusa Basin.

Month

JANUARY
FEBRUARY
MARCH
APRIL
MaAy
JUNE
JuLy
AuGusT
SEPTEMBER
OCTOBER
NOVEMBER
DECEMBER

ANNUAL NEED

Water Need
(Acre Feet)

4,879
4,879
4,879
(0]
17,077
0
0
21,956
43,913
9,758
9,758
4,879

121,980
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Table 4-21. Agricultural enhancement

objectives for Colusa Basin. | Greater white-fro

Waterfowl Flooded
friendly Rice* Rice
OBJECTIVE 85,000 45,000
CURRENT 183,281" 141,895

“Waterfowl-friendly rice includes rice that
is flooded and rice that is not deep plowed

Jollowing harvest but which remains dry.

!Planted rice acreage in Colusa Basin is
estimated at 197,076 acres (Table 3-6).
The ]V assumes that 183,281 of these acres
provide waterfowl-friendly habitat.




Waterfowl hunting
Photo: USFWS
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Figure 4-43. Forecasted changes in rice acreage for Colusa Basin compared to the basin’s agricultural enhancement objective.

Table 4-22. Conservation objectives for wintering waterfowl in Colusa Basin.

Wetland Wetland . Agricultural Typel Type Il
: Water Supplies ; :
Restoration Enhancement (Acre Feet) Enhancement Agricultural Agricultural
(Acres) (Acres) (Acres) Easements Easements
85,000°
a b 5
2,000 2,033 121,980 P NONE NONE

“Annual enhancement objective when the wetland restoration objective is met.

! Annual water supply need when the wetland restoration objective is met.

“Total acres of rice that must be enhanced (includes 45,000 acres that must be flooded). Objective has been met.

“Total acres of rice that must be flooded out of the total enhancement objective of 85,000 acres. Objective has been met.

Current Food Habitat ; Prog e Population Loss of Irrigated Conservation

Supplies Protection in Meeting Growth Farmland Priorities

Wetland Needs

Hicn HicH Hicu HicH Hicn WETLAND

ENHANCEMENT
MODERATE MODERATE MODERATE MODERATE MODERATE
Low Low Low Low Low
VERY Low VERY Low VERY Low

Figure 4-45. Information used to identify conservation objective priorities for Colusa Basin.
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Figure 4-44. Projected growth in Colusa Basin to 2020.
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Table 4-23. Foraging habitats available to

Delta Bas' n wintering waterfowl in Delta Basin.

Population Energy Demand vs. Food Energy oA pe

S upplies.‘ Current Conditions SEASONAL WETLANDS 6,349

FLoODED CORN 29,488

Population objectives for wintering waterfowl in Delta Basin are presented in Figures

4-46 through 4-48. Duck population objectives are highest in late December and early UNFLOODED CORN 29,488
January, while population objectives for dark and white geese peak during December. LoD el 1,399
UNFLOODED RICE 204

Corn provides the majority of foraging habitat in the basin, while seasonal wetlands
total less than 6,500 acres (Table 4-23).
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Figure 4-46. Population objectives by 15-day intervals for ducks in Delta Basin.

Duck food supplies in Delta Basin are adequate from fall through spring with peak supplies occurring in early November. Duck
energy needs remain high from late November through early February (Figure 4-48). Food supplies are also adequate for dark and
white geese with large food surpluses occurring in most time periods (Figure 4-49).

Agricultural habitats provide 81% of the food energy available to ducks in the basin. Loss of these agricultural foods would significantly
decrease duck carrying capacity, as food supplies are exhausted by mid-November if ducks are restricted to foraging in wetlands
(Figure 4-50). Public wetlands alone can only meet duck energy needs through early October (Figure 4-51).

Conservation Objectz'ves

Wetland Restoration

The amount of seasonal wetland habitat required to meet 50% of duck energy needs in Delta Basin is estimated at 25,349 acres. There
are currently 6,349 acres of scasonal wetlands in the basin, leaving a wetland restoration goal of 19,000 acres.

Chapter 4: Wintering Waterfowl 77



25000 7

20000 7

15000 T

10000 7

5000 T

A23  S7 S22 O7 022 N6 N21 D6 D21 J5 J20 F4 F19 M6 M2l
15-Day Interval

Figure 4-47. Population objectives by 15-day intervals for dark geese in Delta Basin.
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Figure 4-48. Population objectives by 15-day intervals for white geese in Delta Basin.

Wetland Enhancement

The annual enhancement objective for existing wetlands in Delta Basin is 529 acres/year. Wetland enhancement objectives increase
to 2,112 acres/year when wetland restoration objectives are met for the basin (Table 4-24).

Water Supplies for Seasonal Wetland Management

Annual management of seasonal wetlands in Delta Basin will require 120,408 acre-feet of water when wetland restoration objectives
for the basin are met. These annual water requirements are further broken down by time period to reflect flooding schedules and
summer irrigation needs (Table 4-25).

. : Consum"@e e
Agricultural Enhancement % photo-Ducks URlidfieed
The agricultural enhancement objective for Delta Basin is 23,000 acres,
all of which is assumed to be corn. This objective represents the amount
of corn habitat that must be maintained in a waterfowl-friendly state when
wetland restoration objectives have been met for the basin. Corn habitat
in the basin is currently estimated at 58,976 acres (4-26). Agricultural
enhancement objectives are currently exceeded for the basin.
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Agricultural Easements for Maintaining Waterfowl Foods

The loss of irrigated farmland in the Delta Basin is estimated at nearly 180,000 acres or 18.3% of existing lands by 2040 (Figure
3-15). Much of this loss will result from residential and urban growth along the I-99 corridor from Manteca to Sacramento (Figure4-
53). Although most of this agricultural land may not be used by waterfowl, the ongoing urbanization of Brentwood, Oakley, and
Discovery Bay does threaten agricultural areas that have been traditionally important to ducks and geese. Similar growth around
Tracy, Lathrop, and Stockton also threaten agricultural lands used by waterfowl (B. Burkholder, California Department of Fish and
Game, personal communication). These land use projections suggest that Type I agricultural easements may be needed in the basin,
especially in the southern portion of the Sacramento-San Joaquin River Delta.
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Figure 4-49. Population energy demand (blue) vs. food energy supply (red) for ducks in Delta Basin when duck populations are at NAWMP goals.

Agricultural Easements to Buffer Urban Growth

Many wetlands in the Delta Basin lie west of the I-99 corridor and outside areas of intensive growth. However, development in the
cities of Elk Grove and Galt has continued to move south and west. The Stone Lakes National Wildlife Refuge and a portion of the
Cosumnes River Preserve are located in the City of Elk Grove Planning Area for future development, while Galt continues to expand
west and north. An easement program that buffers existing wetlands from growth of Elk Grove and Galt may be needed.
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Figure 4-50 (a). Dark goose population energy demand (blue) vs. food energy supplies (red) in Delta Basin.
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Figure 4-50 (b). White goose population energy demand (blue) vs. food energy supplies (red) in Delta Basin.
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Figure 4-51. Population energy demand (blue) vs. food energy supplies (red) for ducks in Delta Basin when no agricultural food sources are available.
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Figure 4-52. Population energy demand (blue) vs. food energy supplies (red) for ducks in Delta Basin if ducks are restricted to foraging on public lands.
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Figure 4-53. Projected growth in Delta Basin to 2020.
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WETLAND
Hicr
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MODERATE MODERATE MODERATE
EASEMENTS
Low Low
Figure 4-54. Information used to identify conservation objective priorities for Delta Basin.
Table 4-24. Annual wetland Table 4-25. Water needs for seasonal Conservﬂtion
enhancement objectives for Delta Basin. wetlands in Delta Basin when wetland . . . ..
restoration objective is met. Ob]ectzve PVZOTZth’S
Wetland Acres Annual Enhancement
Objective (Acres)® Month Water Need Conservation objectives for Delta Basin
‘Acre Feet, . .
6,349" 529 (e ) are summarized in Table 4-27. The
8,349 696 ETLET 5,070 information used to identify conservation
10,349 862 FEBRUARY 5,070 objective priorities for the basin is
_— - MARCH 5,070 presented in Figure 4-54. Food supplies
0
14349 e APRIL 6,337 exceed 100% of duck needs and were
May 0 rated high. Habitat protection is very low
16,349 1,362
JUNE 0 at 13%, as is progress in meeting wetland
18,349 1,529
Jury @ needs (6,349 acres present vs. 25,349
20,349 1,696 .
— i needed or 25% of need). Population
22,349 1,862 > ..
SEPTEMBER e growth and loss of irrigated farmland
24, 2,02 ? . .
H349 ? 0 were rated high for the basin. Wetland
S5 s11n CTOBER 10,140 e o '
> ’ restoration is a priority for the basin as
NOVEMBER 10,140
“Current acres of wetlands in Delta Basin. only 25% of seasonal wetland needs have
b4 Lands in Delta Basin wh DECEMBER 5,070 .
cres of wetlands in Delta Basin when been met. Agricultural easements that
wetland restoration objectives are met. ANNUAL NEED 120,408 .
. o buffer existing wetlands from growth
‘Annual enhancement objectives reflect progress ) o
in meeting wetland restoration objectives for may also be a conservation priority.
Delta Basin.
Table 4-26. Agricultural enhancement Table 4-28. Foraging habitats available to
objective for Delta Basin. wintering waterfowl in San Joaquin Basin.
Total .
Corn Flooded Corn Habitat Type
OBJECTIVE 23,000 UNDETERMINED SEASONAL WETLANDS 61,013
CURRENT 58,976 29,488

Table 4-27. Conservation objectives for wintering waterfowl in Delta Basin.

Wetland Wetland R Ag}:'lcultural T.yp;el 1 Typc; II l
(Acre Feet) Enhancement Agricultura Agricultura
(Acres) Easements Easements

Restoration Enhancement
(Acres) (Acres)

19,000 2,112*4 120,408" 23,000 NEEDED NEEDED

“Annual enhancement objective when the wetland restoration objective is met.
' Annual water supply need when the wetland restoration objective is met.
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San Joaquin Basin

Population Energy Demand vs. Food Energy Supplies: Current Conditions

Population objectives for migrating and wintering waterfowl in San Joaquin Basin are presented in Figures 4-55 through 4-57. Duck
population objectives are highest from mid-October through early November, while population objectives for dark and white geese
peak during late winter. Wetlands are assumed to provide all the food resources available to ducks, because post-harvest treatment of
most rice and corn in the basin makes these foods unavailable to waterfowl (Table 4-28).

The energetic model predicts that food supplies for ducks in the San Joaquin Basin are completely depleted by early February (Figure
4-58). This result assumes that ducks are at NAWMP goals. However, pintails make up 46% of the Central Valley’s duck population
objective, and pintails have been well below NAWMP goals since the early 1980s. Therefore, it is unlikely that duck food supplies are
now exhausted prior to spring migration. Duck use of the basin generally tracks food supplies. Peak populations occur during periods
of maximum food energy, while declines in duck numbers track the depletion of food resources. Ducks in the basin are assumed to
rely exclusively on wetlands so the loss of agriculture has no affect on duck carrying capacity. However, 75% of all managed wetlands
in the basin are privately owned and public habitats can only sustain duck populations through mid-October (Figure 4-59).

The JV did not model food supplies for geese in the San Joaquin Basin because of uncertainty over the type and amount of foraging
habitat available to geese. However, some food resources are clearly available given goose population estimates for the basin. For example,
management efforts in the San Luis NWR complex include providing corn for Aleutian and Ross’s geese, as well as managing grasslands
for the benefit of geese (M. Miller, U.S. Geological Survey, personal communication). Future JV planning efforts will better define the
food resources available to geese in the San Joaquin Basin.
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Figure 4-55. Population objectives by 15-day intervals for ducks in San Joaquin Basin.

Conservation Objectz'ves

Wetland Restoration

Wetland restoration objectives for San Joaquin Basin assume that 100% of duck energy needs are met from wetland food sources.
The amount of seasonal wetland habitat needed to provide this food is estimated at 81,013 acres. There are currently 61,013 acres of
seasonal wetlands in the basin leaving a wetland restoration goal of 20,000 acres.

Wetland Enhancement

The annual enhancement objective for existing wetlands in San Joaquin Basin is 5,084 acres/year. Wetland enhancement objectives
increase to 6,751 acres/year when wetland restoration objectives are met for the basin (Table 4-29).

Water Supplies for Wetland Management

Annual management of seasonal wetlands in San Joaquin Basin will require 441,521 acre-feet of water when wetland restoration
objectives for the basin have been met. These annual water requirements are further broken down by time period to reflect flooding

schedules and summer irrigation needs (Table 4-30). Chapter 4: Wintering Waterfowl 83
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Figure 4-56. Population objectives by 15-day intervals for dark geese in San Joaquin Basin.
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Figure 4-57. Population objectives by 15-day intervals for white geese in San Joaquin Basin.
Agricultural Enhancement Table 4-29. Annual wetland enhancement

objectives for San Joaquin Basin.

There is no agricultural enhancement objective for San Joaquin Basin, because wetlands

provide the overwhelming majority of food sources. Wil AGias
Agricultural Easements for Maintaining Waterfowl Foods (Type 1) 61,013
63,013
No easement areas of this type are proposed for San Joaquin Basin, because wetlands 65,013
provide the overwhelming majority of food sources. -
. . . 69,
Agricultural Easements to Buffer Residential and Urban Growth 013
(Typell) 7Ho13
73,013
Human population projections for San Joaquin Basin are the second highest in the 75,013
Central Valley (Figure 3-15). Growth is projected from several directions towards 77,013

public and private wetlands in the Grasslands, but is especially prevalent along the
Interstate 5 corridor and State Highways 165, 152, and 33 (Figure 4-60). Easements ’ 81,013"

Annual Enhancement
Objective (Acres)
5,084
5,251
5,418
5,584
5751
5,918
6,084
6,251
6,418

6,751

that buffer wetlands from this growth should be considered.

“Current acres of wetlands in San _Joaquin Basin.
bAcres of wetlands in San Joaquin Basin when
wetland restoration objectives are met.
‘Annual enbancement objectives reflect progress
in meeting wetland restoration objectives for

San Joaquin Basin.
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Figure 4-58. Population energy demand (blue) vs. food energy supplies (red) for ducks in San Joaquin Basin when duck populations are at NAWMP goals.
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Figure 4-59. Population energy demand (blue) vs. food energy supply (red) for ducks in San Joaquin Basin if ducks are restricted to foraging on public lands.

Conservation Objective Priorities

Conservation objectives for San Joaquin Basin are summarized in Table 4-31. The
information used to prioritize these objectives is provided in Figure 4-61. Current
food supplies are moderate because only 75% of duck needs are met by existing food
resources when duck populations are at NAWMP goals. Habitat protection was also
rated moderate at 75% (high ratings begin at 76%), as was progress in meeting wetland
needs (61,013 present vs. 81,013 needed or 75% of need). High ratings in this category
begin at 76%. Population growth and loss of irrigated farmland are both moderate for
the basin.

Wetland restoration is a priority for San Joaquin Basin, because only 75% of the
wetlands needed by ducks exist. However progress in meeting wetland needs is high
which may allow increased emphasis on wetland enhancement. Finally, agricultural
easement programs that buffer wetlands from growth should be considered.

Table 4-30. Water needs for seasonal wetlands
in San Joaquin Basin when wetland restoration
objective is met.

Month zacieer Iiietsi
JANUARY 16,203
FEBRUARY 16,203
MARCH 16,203
APRIL 0
May 64,810
JUNE 20,253
JurLy 0
AuGuUST 64,810
SEPTEMBER 162,026
OCTOBER 32,405
NOVEMBER 32,405
DECEMBER 16,203
ANNUAL NEED 441,521
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San foaquin
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Figure 4-60. Projected growth in San Joaquin Basin to 2020.




Table 4-31. Conservation objectives for wintering waterfowl in San Joaquin Basin

Wetland
Enhancement
(Acres)

Wetland
Restoration
(Acres)

Agricultural
Enhancement
(Acres)

NoONE

Typel
Agricultural
Easements

Type Il
Agricultural
Easements

Water Supplies

(Acre Feet)

20,000 6,751° 441,521° NONE NEEDED

“Annual enhancement objective when the wetland restoration objective is met.
 Annual water supply need when the wetland restoration objective is met.

Current Food

Supplies

Habitat
Protection

Progress
in Meeting
Wetland Need

Population
Growth

Loss of
Irrigated
Farmland

Conservation Objective
Priorities

Hica HicH Hica HicH Hica WETLAND RESTORATION
MODERATE MODERATE MODERATE MODERATE MODERATE WETLAND ENHANCEMENT
TyPE Il AGRICULTURAL
Low Low Low Low Low
EASEMENTS
VERY Low VERY Low VERY Low

Figure 4-61. Information used to identify conservation objective priorities for San Joaquin Basin.

Sutter Basin

Population Energy Demand vs. Food Energy Supplies: Current Conditions

Population objectives for migrating and wintering waterfowl in Sutter Basin are presented in Figures 4-62 through 4-64. Duck
population objectives are highest in December, while population objectives for dark and white geese peak during January and
February respectively. Rice provides the majority of foraging habitat in the basin, while seasonal wetlands total less than 2,000 acres

(Table 4-32).

Food supplies for ducks in Sutter Basin are adequate in all time periods with peak supplies occurring in December (Figure 4-65). Food
supplies for dark and white geese also peak in December and are well above population needs from fall through spring (Figure 4-66).
Agriculture provides 92% percent of the food energy available for ducks in the basin. Loss of these agricultural habitats foods would
significantly reduce duck carrying capacity, as food supplies are exhausted by mid-November, if ducks are restricted to foraging in
wetlands (Figure 4-67). Public wetlands alone can only meet duck energy needs through the end of October (Figure 4-68).

Conservation Objectives

Wetland Restoration

The amount of seasonal wetlands required to meet 50% of duck energy needs in Sutter Basin is estimated at 5,951 acres. There are
currently 1,951 acres of seasonal wetlands in the basin, leaving a wetland restoration goal of 4,000 acres.

Wetland Enhancement

The annual enhancement objective for existing wetlands in Sutter Basin is 163 acres/year. Wetland enhancement objectives increase
to 496 acres/year when wetland restoration objectives are met for the basin (Table 4-33).
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Figure 4-62. Population objectives by 15-day intervals for ducks in Sutter Basin.
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Figure 4-63. Population objectives by 15-day intervals for dark geese in Sutter Basin.
A-23 S-7 S-22 O-7 022 N-6  N-21 D-6 D-21 J-5 J-20 F-4 F-19 M-6  M-21

15-Day Interval

Figure 4-64. Population objectives by 15-day intervals for white geese in Sutter Basin.
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Water Supplies for Wetland Management

Annual management of seasonal wetlands in Sutter Basin will require 29,755 acre-feet
of water when wetland restoration objectives for the basin are met. These annual water
requirements are further broken down by time period to reflect flooding schedules and
summer irrigation needs (Table 4-34).

Agricultural Enhancement

The agricultural enhancement objective for Sutter Basin is 18,000 acres, all of which
is assumed to be rice. This objective represents the amount of rice habitat that must
be maintained in a waterfowl-friendly state when wetland restoration objectives have
been met for the basin. Ten thousand of these acres must be winter-flooded to meet
duck energy needs. Waterfowl-friendly rice habitat in the basin is currently estimated
at nearly 43,000 acres. Over 33,000 of these acres are winter-flooded (Table 4-35).

Agricultural enhancement objectives are currently exceeded the basin.

Agricultural Easements for Maintaining Waterfowl Foods

Agricultural habitats are extremely important to waterfowl in Sutter Basin and provide
92% of the food energy available to ducks (Figure 4-68). The loss of irrigated farmland
in Sutter Basin by 2040 is estimated at 8,700 acres or 3.6% of existing lands (Figure
3-15). Approximately 1,700 of these acres are predicted to be rice (Table 3-4). Most
wetland restoration occurs on rice ground, and meeting wetland restoration goals for
the basin could reduce rice acreage by an additional 4,000 acres. Planted rice in the
basin is now estimated at 46,000 acres. This acre base would be reduced by 5,700 acres
if growth projections are accurate and wetland restorations are met.

Reducing Sutter Basin’s rice acreage by 5,700 acres would not appear to prevent the
JV’s agricultural enhancement goal from being met, because over 40,000 acres of rice
would remain to meet the 18,000 acre objective for waterfowl-friendly rice (Figure
4-69). However, some resource professionals believe that growth projections for the
basin underestimate the future impacts on riceland, especially for the area between
Yuba City and Sutter NWR (Figure 4-70). This rice currently buffers wetlands in the
Sutter Bypass, the only major wetland complex in the basin. Thus, the JV may need to
consider establishing agricultural easements in this portion of the basin.

Agricultural Easements to Buffer Urban Growth (Type Il)

Growth west of Yuba City may ultimately reduce the quality of wetlands in Sutter
NWR (Figure 4-70), and a Type I easement program could divert development away
from this important wetland complex.

Conservation Objective Priorities

Conservation objectives for Sutter Basin are summarized in Table 4-36. The information
used to prioritize these objectives is presented in Figure 4-71. Food supplies exceed
100% of duck needs and were rated high. The overall level of habitat protection is very
low at 16%), while progress in meeting wetland needs is low (1,951 acres present (vs.
5,951 acres needed or 33% of need). Population growth and loss of irrigated farmland
were both considered low. Wetland restoration is a conservation priority for the basin
as only 33% of wetland needs have been met for ducks. Although projected losses of
irrigated farmland are low, agricultural easements that specifically buffer Sutter NWR
are needed.

Table 4-32. Foraging habitats available
to wintering waterfowl in Sutter Basin.

Habitat Type
SEASONAL WETLANDS 1,951
FLOODED RICE 33,168
UNFLOODED RICE 9,674
CORN 2,875

Table 4-33. Annual wetland enhancement
objectives for Sutter Basin.

Wetland Annual Enhancement
Acres Objective (Acres)*
1,951° 163
3,951 329
5,951 496

“Current acres of wetlands in Sutter Basin.
tAcres of wetlands in Sutter Basin when
wetland restoration objectives are met.
‘Annual enhancement objectives reflect progress
in meeting wetland restoration objectives for
Sutter Basin.

Table 4-34. Water needs for seasonal
wetlands in Sutter Basin when wetland
restoration objective is met.

o s
JANUARY 1,190
FEBRUARY 1,190
MARCH 1,190
APRIL 0
May 4,166
JUNE 5}
JurLy 0
AUGUST 5,356
SEPTEMBER 10,712
OCTOBER 2,308
NOVEMBER 2,308
DECEMBER 1,190
ANNUAL NEED 29,755

Table 4-35. Agricultural enhancement
objectives for Sutter Basin.

Waterfowl Flooded

friendly Rice® Rice
OBJECTIVE 18,000 10,000
CURRENT 42,842" 33,168

“Waterfowl-friendly rice includes rice that
is flooded and rice that is not deep plowed
Jfollowing harvest but which remains dry.
"Planted rice acreage in Sutter Basin is
estimated at 46,066 acres (Table 3-6).
The ]V assumes that 42,842 of these acres
provide waterfowl-friendly habitat.
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Figure 4-65. Population energy demand (blue) vs. food energy supply (red) for ducks in Sutter Basin when duck populations are at NAWMP goals.
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Figure 4-66 (a). Dark goose population energy demand (blue) vs. food energy supplies (red) in Sutter Basin.
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Figure 4-66 (b). White goose population energy demand (blue) vs. food energy supplies (red) in Sutter Basin.
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Figure 4-67. Population energy demand (blue) vs. food energy supply (red) for ducks in Sutter Basin when no agricultural food sources are available.
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Figure 4-68. Population energy demand (blue) vs. food energy supply (red) for ducks in Sutter Basin if ducks are restricted to foraging on public lands.
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Figure 4-69. Forecasted changes in rice acreage for the Sutter Basin compared to the basin’s agricultural enhancement objective.
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Figure 4-70. Projected growth in Sutter Basin to 2020.
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Table 4-36. Conservation objectives for wintering waterfowl in Sutter Basin.

Wetland Restoration =~ Wetland Enhancement ~ Water Supplies Agricultural Type I Agricultural Type 1I Agricultural
(Acres) (Acres) (Acre Feet) Enhancement (Acres) Easements Easements
" b 18,000°
4,000 496 29,755 10.000° NEEDED NEEDED

“Annual enhancement objective when the wetland restoration objective is met.

" Annual water supply need when the wetland restoration objective is met.

“Total acres of rice that must be maintained in a waterfowl-friendly state (includes 10,000 acres that must be flooded).
Objective has been met.

“Total acres of rice that must be flooded out of the total enhancement objective of 18,000 acres.
Objective has been met.

Current Food Level of Habitat Progress in Meeting Population Growth Loss of Irrigated Conservation Objective
Supplies Protection Wetland Needs P Farmland Priorities
HicH HigH HigH Higu Higu WETLAND RESTORATION
MODERATE MODERATE MODERATE MODERATE MODERATE TYPE [ AGRICULTURAL
EASEMENTS
Low Low Low Low Low TypE Il AGRICULTURAL
EASEMENTS
VERY Low VERY Low VERY Low

Figure 4-71. Information used to identify conservation objective priorities for Sutter Basin.

Suisun Basin

Population Energy Demand vs. Food Energy Supplies: Current Conditions

Population objectives for migrating and wintering waterfowl in Suisun Marsh are presented Table 4-37. Foraging habitats available to
in Figures 4-72 through 4-74. Duck population objectives are highest for December, while wintering waterfowl in Suisun Marsh.
population objectives for dark and white geese peak during January. However, dark and

Habitat Type

white goose populations in Suisun Marsh are very small relative to most other basins and

no further results are presented for these birds. Wetlands provide all the food resources in N —

Suisun Marsh, as there are no agricultural habitats in the basin (Table 4-37).
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Figure 4-72. Population objectives by 15-day intervals for ducks in Suisun Basin.
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Recent proposals to restore 5,000 acres of Suisun Marsh to tidal flow have raised some concern that carrying capacity will be reduced
because food production in saline habitats may be lower than in freshwater environments. Duck food supplies are adequate in all time
periods if seed production in Suisun wetlands is similar to other basins (566 Ibs/acre) (Figure 4-75). Food supplies remain adequate
from fall through spring, even if 5,000 acres of wetlands are restored to tidal flow and no food production is assumed for these tidally
restored habitats (Figure 4-76).

Although much of the Suisun Marsh is isolated from tidal flows, wetland habitats are more saline than elsewhere in the Central Valley.
Plant communities that are associated with high salinities often produce less seed than plants adapted to freshwater environments.
As a result, the JV has assumed that seed production in Suisun Marsh is 50% of other Basins (283 Ibs/acre). Food supplies for ducks
are adequate even when seed production is assumed to be 283 Ibs/acre (Figure 4-77). However, restoring tidal flow to 5,000 acres of
existing habitat could result in food supplies being exhausted by early February, if few food resources are provided in these tidal areas
and the remaining wetlands provide only 283 Ibs of seed/acre (Figure 4-78).

3000 7
2500
2000 7

1500 7

1000 7

A-23 S-7 §-22 O-7 0-22  N-6 N-21 D-6 D-21 J-5 J-20 F-4 F-19 M-6  M-21

15-Day Interval

Figure 4-73. Population objectives by 15-day intervals for dark geese in Suisun Marsh.
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Figure 4-74. Population objectives by 15-day intervals for white geese in Suisun Marsh.

Uncertainty over the food resources provided by Suisun wetlands, and the possible effect of tidal restoration, make any assessment of
food supplies difficult. Future studies to estimate food production in existing habitats and in tidally influenced areas would greatly
improve the JV’s ability to estimate duck carrying capacity in this basin.
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ConserT)ﬂtion Objectives Table 4-38. Water needs for seasonal wetlands

in Suisun Marsh.

Wetland Restoration

There is no wetland restoration objective for Suisun Marsh. Wetlands currently meet
100% of duck energy needs even when seed production is assumed to be half that of
other basins.

Wetland Enhancement

The annual enhancement objective for existing wetlands in Suisun Marsh is 2,686
acres/year.

Water Supplies for Wetland Management

Annual management of seasonal wetlands in Suisun Marsh requires 153,102 acre-feet
of water. These annual water requirements are further broken down by time period to
reflect flooding schedules and summer irrigation needs (Table 4-38).

Agricultural Enhancement

There is no agricultural enhancement objective for Suisun Marsh, as no crops are grown in the basin.
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Figure 4-75. Population energy demand (blue) vs. food energy supply (red) for ducks in Suisun Marsh
if wetland seed production is similar to other areas of the Central Valley (566 Ibs/acre).
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Figure 4-76. Population energy demand (blue) vs. food energy supply (red) for ducks in Suisun Marsh, if wetland seed production
is similar to other areas of the Central Valley (566 Ibs/acre), and tidal flow is restored to 5,000 acres of existing wetlands.
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Figure 4-77. Population energy demand (blue) vs. food energy supply (red) for ducks in Suisun Marsh if wetland seed production
is assumed to be 50% of other areas of the Central Valley (283 Ibs/acre).
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Figure 4-78. Population energy demand (blue) vs. food energy supply (red) for ducks in Suisun Marsh if wetland seed production
is assumed to be 50% of other areas of the Central Valley (283 Ibs/acre), and tidal flow is restored to 5,000 acres of existing wetlands.

Agricultural Easements for Maintaining Waterfowl Foods

No easements of this type are proposed, as there are no crops grown in the basin.

Agricultural Easements to Buffer Residential and Urban Growth

No easements of this type are proposed, as there are no crops grown in the basin and no projected residential or urban growth.

Conservation Objective Priorities

Conservation objectives for Suisun Marsh are summarized in Table 4-39. Information used to prioritize these conservation
objectives is presented in Figure 4-79. Food supplies exceed 100% of duck needs and were rated high. The level of habitat
protection is high (100%) as is progress in meeting wetland needs (no future wetland restoration proposed). No population
growth or loss of irrigated farmland is anticipated for the basin. As a result, wetland enhancement is the only conservation priority
identified for Suisun Marsh.
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Table 4-39. Conservation objectives for wintering waterfowl in Suisun Marsh.

Wetland Restoration Wetland Water Supplies Agricultural Type I Agricultural Type I1 Agricultural
(Acres) Enhancement (Acres) (Acre Feet) Enhancement (Acres) Easements Easements
0 2,686° 153,102° 0 NONE NONE
“Annual enhancement objective for existing wetlands.
! Annual water supply need for existing wetlands.
HiGH Hicn WETLAND ENHANCEMENT
MODERATE MODERATE MODERATE MODERATE MODERATE
Low Low Low Low
VERY Low VERY Low

Yolo Basin

Population Energy Demand vs. Food Energy
Supplies: Current Conditions

Figure 4-79. Information used to prioritize conservation objectives for Suisun Marsh.

Table 4-40. Foraging habitats available to
wintering waterfowl in Yolo Basin.

Habitat Type

. L. . . . . R SEASONAL WETLANDS 8,558
Population objectives for wintering waterfowl in Yolo Basin are presented in Figures 4- : N
. . o . . LOODED RICE ,020
80 through 4-82. Duck and white geese population objectives are highest in February, 7
. . .. . . . UNFLOODED RICE 2,048
while population objectives for dark geese peak during January. Agriculture provides
CorN 20,640

the majority of foraging habitat in the basin, although significant amounts seasonal

wetlands are also present (Table 4-40).

Food supplies for Yolo Basin ducks are adequate in all time periods, although supplies peak six to eight weeks before bird numbers reach

their maximum (Figure 4-83). Food supplies for dark and white geese are also well above population needs and large food surpluses
occur from fall through spring (Figure 4-84). Agriculture provides 79% of the food energy available for ducks in the basin. Loss of these

agricultural foods would decrease duck carrying capacity, as food supplies are exhausted by early February if ducks are restricted to

foraging in wetlands (Figure 4-85). Public wetlands are capable of meeting duck needs through mid-December (Figure 4-86).
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Figure 4-80. Population objectives by 15-day intervals for ducks in Yolo Basin.
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Conservation Objectives

Wetland Restoration

The amount of seasonal wetlands required to meet 50% of duck energy needs in Yolo
Basin is estimated at 11,558 acres. There are currently 8,558 acres of seasonal wetlands
in the basin, leaving a wetland restoration goal of 3,000 acres.

Seasonal Wetland Enhancement

The annual enhancement objective for existing seasonal wetlands in Yolo Basin is
713 acres/year. Wetland enhancement objectives will increase to 963 acres/year when
wetland restoration objectives are met for the basin (Table 4-41).

Water Supplies for Wetland Management

Annual management of seasonal wetlands in Yolo Basin will require 57,790 acre-feet
of water when wetland restoration objectives in the basin have been met. These annual
water requirements are further broken down by time period to reflect flooding schedules
and summer irrigation needs (Table 4-42).

Agricultural Enhancement

The Yolo Basin contains significant amounts of both corn and rice, and agricultural
enhancement objectives for the basin reflect the relative abundance of these two crop
types. The enhancement objective for the basin is 11,000 acres, of which 8,000 is
assumed to be corn. The remaining 3,000 acres is assumed to be flooded rice. This
objective represents the amount of corn and rice that must be maintained in a waterfowl-
friendly state when wetland restoration objectives have been met for the basin. Corn
acreage is currently estimated at 20,640, while flooded rice totals 7,020 acres (Table
4-43). Agricultural enhancement objectives are currently exceeded for the basin.

Agricultural Easements for Maintaining Waterfowl Foods

Agricultural habitats are extremely important to waterfowl in Yolo Basin and provide
79% of the food energy now available to ducks (Figure 4-85). The loss of irrigated
farmland in the basin by 2040 is estimated at neatly 50,000 acres or 8.3% of existing
lands (Figure 3-15). Approximately 800 of these acres are predicted to be rice, while
3,400 acres of corn will be lost (8.3% loss rate applied to existing acres of corn). Most
wetland restoration occurs on rice ground, and an additional 3,000 acres of rice may be
converted to wetlands if wetland restoration objectives are met for the basin.

Forty-one thousand acres of corn and nearly 10,000 acres of rice are planted annually in
Yolo Basin (Table 3-6). The loss of 3,400 acres of corn to development will not prevent
agricultural enhancement objectives for corn being met, especially since objectives
for corn are now exceeded by over 100% (Table 4-43). However, reducing the basin’s
10,000 acre rice base by nearly 4,000 acres is a significant loss. While this loss may not
prevent agricultural enhancement objectives being met for rice (Figure 4-87), changes
in the rice base should be closely monitored to determine if a Type I easement program
is needed in the future.

Agricultural Easements to Buffer Urban Growth

Growth projections for Yolo Basin indicate that little residential or urban development
will occur near existing wetlands (Figure 4-88). As a result, no agricultural easements
to buffer growth are proposed for the basin.
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Table 4-41. Annual wetland enhancement
objectives for Yolo Basin.

Annual Enhancement

Wetland Acres

Objective (Acres)"
8,558¢ 713
10,558 880
11,558" 963

“Current acres of wetlands in Yolo Basin.

" Acres of wetlands in Yolo Basin when wetland
restoration objectz'ves are met.

‘Annual enbancement objectives reflect progress
in meeting wetland restoration objectives for
Yolo Basin.

Table 4-42. Water needs for seasonal wetlands in Yolo
Basin when wetland restoration objective is met.

Vo e
JANUARY 2,312
FEBRUARY 2,312
MARCH 2,312
APpRIL 0
May 8,091
JUNE 0
Jury 0
AuGust 10,402
SEPTEMBER 20,804
OCTOBER 4,623
NOVEMBER 4,623
DECEMBER 2,312
ANNUAL NEED 57,790

Table 4-43. Agricultural enhancement
objectives for Yolo Basin.

Waterfowl Flooded
Friendly* Corn Rice
OBJECTIVE 8,000 3,000
CURRENT 20,640" 7,020

“Waterfowl-friendly corn includes corn that

is flooded and corn that is not deep plowed
Jfollowing harvest but which remains dry.
*Planted corn in Yolo Basin is estimated at
41,280 acres (Table 3-6). The ]V assumes that
20,640 or 50% of these acres provide waterfowl-
friendly habitat, most of which is dry.

Table 4-45. Foraging habitats available to
wintering waterfowl in Tulare Basin.

Habitat Type

SEASONAL WETLANDS 20,212




Table 4-44. Conservation Objectives for wintering waterfowl in Yolo Basin.

Wetland Wetland Water Supplies Agricultural Type I Agricultural Type II Agricultural
Restoration (Acres)  Enhancement (Acres) (Acre Feet) Enhancement (Acres) Easements Easements
8,000°
a b )
3,000 963 57,790 B NONE NONE

“ Annual enbhancement objective when the wetland restoration objective is met.
' Annual water supply need when the wetland restoration objective is met.
“Total acres of corn that must be enhanced. Objective has been met.

“Total acres of rice that must be flooded. Objective has been met.
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Figure 4-81. Population objectives by 15-day intervals for dark geese in Yolo Basin.
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Figure 4-82. Population objectives by 15-day intervals for white geese in Yolo Basin.
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Figure 4-83. Population energy demand (blue) vs. food energy supply (red) for ducks in Yolo Basin when duck populations are at NAWMP goals.
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Conservation Objective Priorities

Conservation objectives for Yolo Basin are summarized in Table 4-44. The information used to identify conservation objective
priorities for the basin is presented in Figure 4-89. Food supplies exceed 100% of duck needs and were rated high. Habitat protection
in the basin is low at 36%), while progress in meeting wetland needs is moderate (8,000 acres present vs. 11,000 acres needed or 72%
of need). Human population growth for the basin was categorized as low, while the projected loss of irrigated farmland is moderate.
Wetland restoration is a priority for the basin.
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Figure 4-84 (a). Dark goose population energy demand (blue) vs. food energy supply (red) in Yolo Basin.
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Figure 4-84 (b). White goose population energy demand (blue) vs. food energy supply (red) in Yolo Basin.

4000 A
3500
3000
2500
2000

1500

Keal* 10°

1000

500

A23 S7 S22 07 022 N6 N21 D6 D21 J5  J20 F4  F19 M6 M2l
15-Day Interval

Figure 4-85. Population energy demand (blue) vs. food energy supply (red) for ducks in Yolo Basin when no agricultural food sources are available.
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Figure 4-86. Population energy demand (blue) vs. food energy supply (red) for ducks in Yolo Basin when ducks are restricted to foraging on public lands.
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Figure 4-87. Forecasted changes in rice acreage for the Yolo Basin compared to the basin’s rice habitat objective.
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Figure 4-89. Information used to prioritize conservation objectives for Yolo Basin.
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Tulare Basin

Population Energy Demand
vs. Food Energy Supplies:

Current Conditions

Although most basins have lost the
majority of their wetlands habitat, changes
in the Tulare Basin have been especially
detrimental for waterfowl. As a result,
additional information was considered
when  evaluating current conditions
for waterfowl in the basin and when
establishing conservation objectives and
priorities.

Tulare Basin once contained a series of
shallow lake beds that provided 260,000
acres of seasonal wetlands and over 250,000 acres of permanent and semi-permanent Tule marshes (Wershkull 1984). Prior to being
converted to agriculture, these marshes provided much of the late summer/early fall habitat available to waterfowl in the Central
Valley. Most wetlands in other basins in the valley resulted from over-bank flooding that historically occurred well after fall migration

had begun.

It is assumed that early migrants flew directly to Tulare Basin because the lake beds provided reliable habitat. In contrast, most
wetlands north of the basin remained dry undil late fall or early winter. When over-bank flooding and precipitation made these
habitats available, waterfowl moved north out of the basin. In essence, birds were over-flying much of the Central Valley and then
undergoing a south to north migration as winter progressed. This type of reverse migration has been documented for pintails in both
the Central Valley (Fleskes et al. 2002) and Mississippi Flyway (Cox and Afton 1992).

The loss of late summer-early fall habitat in Tulare Basin has substantially altered waterfowl use of the basin. Recent surveys indicate that
duck migration is similar to other basins, with peak numbers occurring in late December and early January (Fleskes et al 2002; Figure
4-90a). In contrast, surveys conducted in the early 1970’s indicate that duck numbers in the basin were highest in late September and
eatly October (Figure 4-90b). These carlier surveys are consistent with how ducks historically used the basin, while recent surveys are not.
Moreover, duck populations in the early and mid-1970’s had averaged 350,000 birds during September. By the 1980s that number had
shrunk to 51,000 (Jones and Stokes 1988). Early season bird use of the basin has significantly declined over the past three decades.

Declines in early season use do not appear related to any recent loss of permanent wetlands. By 1945 the vast majority of the basin’s
lake beds had been converted to agriculture, yet eatly season use of the basin remained high until the 1970s (Jones and Stokes 1988).
Instead, reduced duck numbers during September and October may be related to declines in pre-irrigation of agricultural crops.

Pre-irrigation is the application of water on agricultural lands outside of the growing season. Prior to the mid-1970s, much of the land
farmed for wheat and other grain crops in Tulare Basin was pre-irrigated during early fall and winter to store soil moisture and to
flush salts from the soil (Houghton et al. 1985). Waterfowl relied heavily on these pre-irrigated fields in early fall when few managed
wetlands were flooded. However, the amount of pre-irrigated farmland began to decline in the mid-1970s, especially land that was
pre-irrigated in August and September (Houghton 1985). This decline continued into the 1980s, though more recent work in the
basin indicates that the amount of pre-irrigated habitat has stabilized (Fleskes 1999).

Recent research indicates that waterfowl continue to rely heavily on the pre-irrigated fields in Tulare Basin and that these habitats provide both
waste grain and invertebrate food resources (Moss et al. 2005). These agricultural habitats are available from mid-August through mid-October
and have the potential to meet the bulk of waterfowl needs during this early period. Early season flooding of seasonal wetlands in the basin
is increasingly difficult due to both the rising cost of water and the general lack of available water. Pre-irrrigation flooding may substantially
reduce the need for early season wetland habitat in the basin. Efforts are now ongoing to determine how much pre-irrigation habitat is needed
from mid-August through mid-October to meet waterfowl needs. Although a pre-irrigation program to benefit waterfowl may not substantially
reduce wetland objectives for the basin, it may reduce the need for costly early season flooding of seasonal wetland habitat.
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Although pre-irrigated fields once supported large numbers of birds, it is not clear how much of this habitat remains or what food

resources it provides. As a result, only existing seasonal wetlands were considered when evaluating food supplies for ducks in the

basin. However, research to quantify the foraging quality of pre-irrigated fields is expected in the near future. If pre-irrigated fields

still have the potential to support large numbers of early season birds, future conservation objectives for the basin will be modified

to include this habitat type.

Tulare Basin presents difficult choices from both a planning and habitat delivery standpoint. Restoring early season waterfowl use of

the basin will require a substantial increase in the amount of habitat available in August and September. Providing these early season

habitats may be especially difficult because of the basin’s chronic water shortages. Finally, the need to provide early season habitat in

the basin has been questioned. Management efforts in the Central Valley now provide a substantial amount of early fall habitat, which

may compensate for the loss of early season wetlands in Tulare Basin.

Table 4-46. Annual wetland enhancement

objectives for Tulare Basin.

Wetlands Acres

20,212¢
22,212
24,212
26,212
28,212
30,212
32,212
34,212
36,212

38,212

39,212

Annual Enhancement
Objective (acres)

1,684
1,851
2,018
2,185
2,352
2,519
2,686
2,853
3,020
3,187
3,268

“Current acres of wetlands in Tulare Basin.
" Acres of wetlands in Tulare Basin when

wetland restoration objectives are met.

Table 4-47. Water needs for seasonal
wetlands in Tulare Basin when wetland
restoration objectives have been met.

Month

JANUARY
FEBRUARY
MARCH
APRIL
May
JUNE
Jury
AuGusT
SEPTEMBER
OCTOBER
NOVEMBER
DECEMBER

ANNUAL NEED

Water Need
(Acre Feet)

7,842
7,842
0
31,370
0
21,567
0
19,606
78,424
15,684
15,684
7,842
205,861
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The JV’s Tulare Basin Working Group (Working Group) considered these challenges
as well as the need to maintain and improve hunting opportunities in the basin. Private
landowners incur considerable costs to maintain wetland habitat in the basin and the
number of duck clubs in the region has declined significantly over the past four decades
(Jones and Stokes 1988). The Working Group concluded that increasing early season use
of the basin was important, as was maintaining and improving hunting opportunities.

Increasing early season habitat and concerns over hunting opportunities were considered
when assuming a migration pattern for Tulare Basin ducks. Migration chronology for
other basins was based on recent waterfowl surveys in the Central Valley (Fleskes et
al. 2000). However, those surveys do not reflect the basin’s historical pattern of early
season use (Figure 4-90a). In contrast, waterfowl surveys from the early 1970’s indicate
that most bird use occurred prior to November (Figure 4-90b). The Working Group
decided to integrate these migration data from different time periods for use in the
2006 Plan. Although this “integrated” curve assumes high early season use of Tulare
Basin, it also recognizes the need to support large numbers of waterfowl during the
hunting season (Figure 4-90¢). This integrated migration curve was used to establish
duck population objectives by time period for the basin.

Population objectives for wintering waterfowl are presented in Figures 4-91 and 4-92.
Duck population objectives are highest for late September and late December based on
the integrated migration curve (Figure 4-90c¢). Dark goose population objectives peak
during February, while there are no population objectives for white geese. No further
results are presented for dark geese, because relatively few of these birds use the basin.
Seasonal wetlands are assumed to provide all or most of the foraging habitat in Tulare
Basin (Table 4-45; but see below). The JV assumes that food production in the basin
is only 75% of other basins because a lack of water for summer irrigation of seasonal
wetlands may reduce seed production.

The energetic model predicts that food supplies for ducks in Tulare Basin would be
depleted by late January if duck populations are at NAWMP goals and duck use of the
basin follows the integrated migration curve (Figure 4-93). Duck populations are not
currently at NAWMP goals nor do ducks currently use the basin in a way consistent
with the integrated curve of Figure 4-90c. However, the model indicates that habitat
conditions in the basin are inadequate for achieving the seasonal pattern of bird use that
the Working Group recommends, when duck populations are at NAWMP goals (i.c.,
traditional early season use and large numbers of birds during winter to maintain good
hunting opportunities). Finally, the model result depicted in Figure 4-93 assumes that
water is available to flood all 20,212 acres of seasonal wetlands that currently exist in

the basin, and that flooding schedules follow that of Figure 4-9c.
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Figure 4-90 (a). Migration chronology of ducks in Tulare Basin as determined from waterfowl surveys conducted in 1998 and 1999.
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Figure 4-90 (b). Migration chronology of ducks in Tulare Basin as determined from waterfowl surveys conducted in 1973.
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Figure 4-90c. Migration chronology of ducks in Tulare Basin that results from combining waterfowl surveys from 1998-1999 with surveys conducted in 1973.
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Figure 4-91. Population objectives by 15-day intervals for ducks in Tulare Basin.
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Figure 4-92. Population objectives by 15-day intervals for dark geese in Tulare Basin.
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Figure 4-93. Population energy demand (blue) vs. food energy supply (red) for ducks in Tulare Basin when duck populations are at NAWMP goals.

Conservation Objectives

Wetland Restoration

The amount of seasonal wetlands required to meet duck energy needs in Tulare Basin is estimated at 39,212 acres. This estimate
assumes that duck populations are at NAWMP goals, and that Figure 4-90c represents seasonal bird use of the basin. There are
currently 20,212 acres of seasonal wetlands in the basin leaving a wetland restoration goal of 19,000 acres.

Seasonal Wetland Enhancement

The annual enhancement objective for existing seasonal wetlands in Tulare Basin is 1,684 acres/year. Wetland enhancement objectives
will increase to 3,268 acres/year when seasonal wetland restoration objectives are met for the basin (Table 4-46).

Water Supplies for Seasonal Wetland Management

Annual management of seasonal wetlands in Tulare Basin will require 205,861 acre-feet of water when seasonal wetland restoration
objectives in the basin have been met. These annual water requirements are further broken down by time period to reflect flooding
schedules and summer irrigation needs (Table 4-47).

Agricultural Enhancement

No agricultural enhancement objective currently exists for Tulare Basin. An agricultural enhancement objective may be developed,
pending an assessment of the foraging value of pre-irrigated fields in the basin and an assessment of landowner interest in developing
pre-irrigation practices that are beneficial to waterfowl.

Agricultural Easements for Maintaining Waterfowl Foods

No agricultural easements of this type are currently proposed for Tulare Basin.

Agricultural Easements to Buffer Urban Growth

Growth projections for Tulare Basin indicate that little residential and urban development will occur near existing wetlands (Figure
4-94). As a result, no agricultural easements to buffer growth are proposed for the basin.
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Figure 4-94. Projected growth in Tulare Basin to 2020.
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Conservation Objectz've Priorities

Conservation objectives for Tulare Basin are summarized in Table 4-48. The information used to prioritize conservation objectives
is presented in Figure 4-95. Food supplies are less than 75% of duck needs and were therefore rated low. Habitat protection in the
basin is moderate, as is progress in meeting wetland needs (20,212 acres present vs. 39,212 acres needed or 52%). Human population
growth is categorized as high for the basin and is expected to exceed two million people. However, most of this growth will occur
some distance from existing wetland habitats. Loss of irrigated farmland is rated as high; however a further assessment of the role of
agriculture for ducks in the basin is needed before the effects of farmland loss can be evaluated.

Wetland restoration is a priority for Tulare Basin. The assessment of food energy supplies vs. food energy demands for ducks in the
basin assumes that all wetlands, both existing and those to be restored, receive adequate water supplies. However, members of the
Working Group currently believe that many existing wetlands are not flooded during fall and winter because of a lack of reliable and
affordable water supplies. It is critical to recognize that the total seasonal wetland acreage need for the basin (39,212 acres) assumes
that all these wetlands receive adequate water consistent with the flooding schedules for seasonal wetlands in the basin (Figure 4-9¢).
If wetland restoration objectives are met for the basin, but water is not available for these habitats, then duck population objectives
for the basin will not be realized.

Table 4-48. Conservation objectives for wintering waterfowl in Tulare Basin.

Wetland Restoration =~ Wetland Enhancement ~ Water Supplies

Agricultural
Enhancement (Acres)

Type I Agricultural
Easements

Type II Agricultural

(Acres) (Acres) (Acre Feet) Easements

19,000 3,2698¢ 205,861" NONE NONE NONE

“Annual enhancement objective when the wetland restoration objective is met.
' Annual water supply need when the wetland restoration objective is met.

e ood evel o Progre eeting Populatio X, gated onservation Obje
pplie Protectio etla ee 0 a d Prio

HicH Hicn Hicn HicH HicH WETLAND RESTORATION
MODERATE MODERATE MODERATE MODERATE MODERATE
Low Low Low Low Low
VERY Low VERY Low VERY Low
Figure 4-95. Information used to prioritize conservation objectives for Tulare Basin.

Conservation objectives are summarized for each basin and for the entire Central Valley in Table 4-49. Wetland restoration remains a
key conservation objective for most basins, with a total wetland restoration need of 104,000 acres. Figure 4-96 shows progress in meeting
seasonal wetland restoration objectives in the Central Valley. Annual wetland enhancement objectives will exceed 23,000 acres when
wetland restoration objectives are met for the Central Valley. Annual water needs for managing seasonal wetlands in the Central Valley
will exceed 1.4 million acre-feet when wetland restoration objectives are met. Although some of this water is now guaranteed under
the Central Valley Project Improvement Act of 1992, the JV will face significant challenges in helping secure reliable and affordable
sources of water as human populations continue to increase in the Central Valley (Chapter 10). Agricultural enhancement objectives are
currently exceeded for all basins, as most rice producers now use winter flooding to decompose straw. However, agricultural easements
to maintain waterfowl food supplies and buffer existing wetlands from urban development may become increasingly important in basins
where large increases in human populations are predicted.
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Table 4-49. Conservation objectives for wintering waterfowl in the Central Valley of California.

Wetland Wetland ; Agricultural Type I Type IT
; X Water Supplies : :
Restoration Enhancement (AF)! Enhancement Agricultural Agricultural
(Acres) (Acres)” (Acres) Easement* Easement/
AMERICAN 20,000 1,932 115,890 69 ’000,, NEEDED NEEDED
50,000
104,000°
BuTTE 17,000 3,362 225,904 G NEEDED NEEDED
CoLusA 2,000 2,033 121,980 5 ’Oood NONE NONE
45,000
DELTA 19,000 2,112 120,408 23,000° NEEDED NEEDED
SAN JOAQUIN 20,000 6,751 441,521 0 NoNE NEEDED
18,000°
SUTTER 4,000 496 29,755 10,000 NEEDED NEEDED
SUISUN o] 2,686 153,102 0 NONE NONE
YoLro 000 6 0 8,000° NoNE NoNE
3, 963 5779 3,000
TULARE 19,000 3,268 205,861 UNDETERMINED NONE NONE
307,000°
TotaL 104,000 23,603 1,472,211 e

“Annual wetland enhancement objective when wetland restoration objectives are met for a basin. The wetland enhancement objective assumes that
wetlands undergo some maintenance or enhancement an average of every 12 years.

" Annual acre-feet of water needed to manage seasonal wetlands when wetland restoration objectives are met for a basin.

“‘Agricultural enhancement objectives represent the amount of agricultural habitat needed to meet the needs of ducks and geese when wetland
restoration objectives are met for a basin. Enhancement includes fields (vice or corn) that are not deep plowed following harvest or are winter-
Sflooded. Agricultural enhancement in most basins include only rice, however, corn is an important habitat type in the Delta and Yolo Basins.
Agricultural enhancement objectives are currently met for all basins.

“Acres of the agricultural objective that must be flooded to meet duck needs (e.g., a minimum of 50,000 acres of the American Basin’s total
agricultural enhancement objective of 69,000 acres must be flooded).

“‘Agricultural easements to maintain waterfowl food sources on agricultural lands.

TAgricultural easements to buffer wetlands from the impacts of residential and urban growth.
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Figure 4-96. Progress in meeting seasonal wetland restoration objectives in the Central Valley.
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This chapter discusses the habitat needs and associated conservation
efforts for breeding waterfowl in the Central Valley. Mallards (Anas
platyrhynchos) comprise 80% of the breeding waterfowl in the valley
and a significant amount of biological information is available for this
species. As a result, recommendations for breeding waterfowl are
largely based on the JV’s understanding of mallard breeding ecology.

Introduction

Although conservation planning for waterfowl in the Central Valley has largely focused
on meeting the needs of wintering birds, significant numbers of ducks also breed in the
valley. Habitat needs of breeding ducks differ substantially from that of wintering ducks
and include the use of different wetland types and the need for upland nesting cover.
As a result, the 2006 Plan has developed distinct conservation strategies for breeding
waterfowl.

Locally produced ducks now comprise up to 20% of the total duck harvest in California
with most of those birds being mallards. As a result, local mallard production has become
increasingly important to hunter success. Most private wetland owners in the Central
Valley manage their land with the purpose of hunting waterfowl. These private wetland
owners provide nearly seventy percent of all wetland habitats and incur substantial costs
in doing so. Providing a reasonable level of hunter success is critical to this continued
private investment in wetlands. The JV’s efforts to increase the size and success of breeding
waterfowl populations can contribute to this goal.

The 1990 Plan identified a breeding population objective of 490,000 ducks, of which
300,000 were mallards. These objectives were based on a goal of producing alocal fall flight
of one million birds. However, breeding populations of waterfowl can vary considerably
from one year to the next in response to environmental factors (i.e., rainfall) that effect

“California’s Central Valley is
unique among waterfowl
wintering grounds in North
America in that it also pro-
vides habitat for healthy
breeding populations of
several duck species. The
challenges of providing for
the life requisites of local
nesting as well as wintering
waterfowl require innovative
approaches and a variety of
wetland and upland habitat
management techniques
unlike anywhere else.”

Robert McLandress, Ph.D.
President
California Waterfowl Association
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breeding habitat conditions. Population objectives for breeding waterfowl in the 2006 Plan have been modified to accommodate annual
variation in breeding habitat conditions. Specifically, the JV’s breeding waterfowl objective is to “maintain, enhance, and restore sufficient
habitats to increase mallard populations by 25% over the range of variation observed from 1992-2002.” During this period, the Central
Valley estimate of breeding mallards ranged from 186,000 to 389,000 (D. Yparraguirre, California Department of Fish and Game,
personal communication). Meeting the 2006 objective would result in mallard populations ranging between 232,000 and 486,000
birds. Population objectives for wintering waterfowl are usually translated into quantifiable estimates of habitat need, as was the case
in Chapter 4 (e.g., acres of foraging habitat). However, there is no clear link between population objectives for breeding waterfowl and
the amount of habitat needed to support some range of breeding birds. One alternative for establishing habitat programs for breeding
waterfowl in the Central Valley is the approach used in the U.S. Prairie Pothole Region (PPR). See Appendix 5-1. Breeding waterfowl
objectives were established for the PPR in the 1986 North American Waterfowl Management Plan. However, planning efforts in the
PPR have largely focused on identifying what vital rates limit breeding duck numbers and developing habitat programs to address these
limitations. The JV defines vital rates as population parameters that potentially limit the growth of duck populations (Table 5-1). For
example, nest success is believed to limit duck populations across much of the PPR and conservation efforts have focused on restoring
and protecting upland cover. This approach assumes that population objectives for breeding waterfowl in the PPR will be met if the
biological factors that limit duck numbers are identified and addressed.

Conservation planning for breeding waterfowl in the 2006 Plan is conceptually based on planning efforts for waterfowl in the PPR, and
is further described in Appendix 5-1. Although planning efforts in the 2006 Plan focus on mallards, several species of ducks breed in
the Central Valley including gadwall (Anas strepera), cinnamon teal (A. cyanoptera), ruddy duck (Oxyura jamaicensis), redhead (Aythya
Americana), and wood duck (Aix sponsa). Habitat needs of these species during the breeding season differ from mallards and may be
addressed in future planning efforts. The remainder of this chapter is divided into 2 sections: (1) a review of planning information
available for breeding mallards in the Central Valley; and (2) conservation objectives for breeding mallards in the Central Valley.

A Review of Planning Information Available for Breeding

Mallards in the Central Valley

Habitat programs in the PPR address the biological factors that most limit duck numbers. Moreover, it is recognized that different
conservation strategies are needed for different landscapes, and that habitat programs for breeding waterfowl should not be pursued in
all areas.

Table 5-1. Vital rates that may limit the growth of duck populations including mallards that breed in the Central Valley of California.

Vital Rate Definition

BREEDING INCIDENCE PERCENT OF FEMALES THAT INITIATE AT LEAST ONE NEST ATTEMPT
MEAN CLUTCH SIZE AVERAGE NUMBER OF EGGS LAID PER NEST
NEST SUCCESS PERCENT OF NEST HATCHING ONE OR MORE EGGS
EGG Success PERCENT OF EGGS THAT HATCH IN SUCCESSFUL NESTS

PROBABILITY THAT FEMALES WILL RE-NEST AFTER THE LOSS OF A NEST, AND
HOW THIS PROBABILITY CHANGES WITH SUCCESSIVE NEST ATTEMPTS

RE-NESTING INTENSITY

DUCKLING SURVIVAL PERCENT OF HATCHED DUCKLINGS THAT SUCCESSFULLY FLEDGE
BREEDING SURVIVAL SURVIVAL OF FEMALES DURING THE BREEDING SEASON

NON-BREEDING SURVIVAL SURVIVAL OF FEMALES DURING THE NON-BREEDING SEASON
ANNUAL SURVIVAL® ANNUAL SURVIVAL OF FEMALES

“Annual survival is the product of survival during the breeding season and survival outside of the breeding season.

Implementing targeted habitat programs to efficiently increase duck populations is also a goal of the JV. However, all the information
needed to duplicate the PPR planning effort is not yet available for the Central Valley. As a result, the JV reviewed: (1) vital rate
information that is available for Central Valley breeding mallards; (2) habitat programs that address specific vital rates; and (3) available
information that can be used to develop spatial planning tools for the Central Valley.
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Vital Rate Information for Central Valley Mallards

Vital rate information is available for breeding mallards in the Central Valley from several published and unpublished sources (Table
5-2). Results of these studies are briefly summarized below.

Table 5-2. Vital rates estimates available for mallards breeding in the Central Valley of California.

Breeding Incidence

ESTIMATE BAsIN(S) SOURCE
0.692° CoLusA OLDENBURGER 2005
0.755° CoLusA OLDENBURGER 2005
0.932° CoLusA OLDENBURGER 2005

0.948" CoLUSA OLDENBURGER 2005
Clutch Size

ESTIMATE YEAR(S) BASIN SOURCE
7.828 1985-2003 SUISUN CWA, UNPUBLISHED DATA

8.974 1985-2003 SUISUN CWA, UNPUBLISHED DATA

Egg Survival

1985-2003 SUISUN MARSH CWA, UNPUBLISHED DATA
1995-2001 Yoro CWA, UNPUBLISHED DATA
2002-2004 CoLusA & YOLO CWA, UNPUBLISHED DATA

Re nesting Intensity

ESTIMATE AGE YEAR Basin SOURCE
Note: None estmated, but MAX = 3 based on radioed females (Oldenburger, unpublished data)

Duckling Survival

ESTIMATE Basin SOURCE
0.38 BuTTE YARRIS 1995
0.35 BuTTE YARRIS 1995
0.36 SAN JOAQUIN 2000-CHOUINARD

0.18 SAN JOAQUIN 2000-CHOUINARD
Breeding Survival

ESTIMATE YEAR BasIN SOURCE
0.840° 2004-2005 CoLusA OLDENBURGER 2005

0.909" 2004-2005 CoLUSA OLDENBURGER 2005

Annual Survival

ESTIMATE AGE YEAR BAsIN SOURCE
0.48 HY 1948-1982 * REINECKER 1990
0.58 AHY 1948-1982 * REINECKER 1990
0.612 HY 1970-2002 * HERZOG (UNPUBLISHED DATA)
0.607 AHY 1970-2002 * HERZOG (UNPUBLISHED DATA)
Continued. ..
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ESTIMATE YEAR BasIN(s) SOURCE

0.617 1985 SUISUN MARSH CWA, UNPUBLISHED DATA
0.453 1986 SUISUN MARSH CWA, UNPUBLISHED DATA
0.329 BuTTE & CoLusa MCLANDRESS ET AL. 1996
0.490 1987 SUISUN MARSH CWA, UNPUBLISHED DATA
0.228 SAN JoAQUIN MCLANDRESS ET AL. 1996
0.227 BuTTE & CoLusa MCLANDRESS ET AL. 1996
0.257 1988 SUISUN MARSH CWA, UNPUBLISHED DATA
0.504 SAN JoAQUIN MCLANDRESS ET AL. 1996
0.365 BuTTE & COLUSA MCLANDRESS ET AL. 1996
0.098 1989 SUISUN MARSH CWA, UNPUBLISHED DATA
0.373 SAN JOAQUIN MCLANDRESS ET AL. 1996
0.630 1990 BuTTE & CoLusa CWA, UNPUBLISHED DATA
0.426 SUISUN MARSH CWA, UNPUBLISHED DATA
0.372 SAN JoAQUIN MCLANDRESS ET AL. 1996
0.250 1991 BuTTE & CoLusA CWA, UNPUBLISHED DATA
0.513 SUISUN MARSH CWA, UNPUBLISHED DATA
0.212 SAN JoAQUIN CWA, UNPUBLISHED DATA
0.463 1992 SUISUN MARSH CWA, UNPUBLISHED DATA
0.285 1993 SUISUN MARSH CWA, UNPUBLISHED DATA
0.273 1994 SUISUN MARSH CWA, UNPUBLISHED DATA
0.377 1995 SUISUN MARSH CWA, UNPUBLISHED DATA
0.570 Yoro CWA, UNPUBLISHED DATA
0.174 1996 SAN JOAQUIN DESZALAY ET AL. 2003
0.225 SUISUN MARSH CWA, UNPUBLISHED DATA
0.082 1997 SAN JOAQUIN DESZALAY ET AL. 2003
0.054 SUISUN MARSH CWA, UNPUBLISHED DATA
0.068 1998 SUISUN MARSH ACKERMAN, UNPUBLISHED DATA
0.560 Yoro CWA, UNPUBLISHED DATA
0.091 1999 SUISUN MARSH ACKERMAN, UNPUBLISHED DATA
0.333 2000 SUISUN MARSH ACKERMAN, UNPUBLISHED DATA
0.138 2001 SUISUN MARSH CWA, UNPUBLISHED DATA
0.220 2002 CoLusA & YOLO CWA, UNPUBLISHED DATA
0.145 SUISUN MARSH CWA, UNPUBLISHED DATA
0.368 2003 CoLUsA & YOLO CWA, UNPUBLISHED DATA
0.139 SUISUN MARSH CWA, UNPUBLISHED DATA
0.271 2004 CoLUSA & YOLO CWA, UNPUBLISHED DATA
0.068 DELTA CWA, UNPUBLISHED DATA
0.031 CoLusAa CWA, UNPUBLISHED DATA
0.426 2005 CoLUSsA & YOLO CWA, UNPUBLISHED DATA

“Preliminary analysis

'Age: HY (hatch year); AHY (after hatch year); SY (second year); ASY (after second year)

Breeding Incidence

Estimates of breeding incidence are limited to a single study in the Colusa basin (Table 5-2). While less than 80% of all females
initiated nests in the first year of the study, over 90% of all marked females were known to nest in the study’s second year (Table 5-2).
Similar studies in the prairies and elsewhere have reported breeding incidence > 90% (Hoekman 1992). Lower breeding incidence is
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plausible for mallards in the Central Valley as most seasonal wetlands are drained prior to the breeding season, which greatly reduces
wetland availability for breeding pairs. Density dependant factors (e.g., spacing behavior of breeding pairs) may prevent some females
from breeding in areas where bird densities are high and wetlands are few. Additional spring wetland habitat in these areas may result
in increased breeding incidence.

Nest Success

Nest success in the Central Valley appears to be high relative to other populations of mallards in North American. Twenty-nine of
thirty-nine studies have reported nest success >15% (Table 5-2). Some nest success estimates for the Central Valley are site-specific
(e.g., winter wheat, rice-set aside lands, or refuges and wildlife areas). These site-specific estimates may not reflect nest success at the
population level if birds using these habitats experience abnormally high success. However, a recent study of mallards that were marked
prior to the breeding season estimated 35% nest success (S. Oldenburger, unpublished data). This study does provide an unbiased
estimate of nest success, and suggests that nest success estimates from eatlier site-specific studies may be representative of nest success
at the population level.

Duckling Survival

Duckling survival estimates that are available for mallards in North American typically range between 35% and 45% (Hoekman et
al. 2002) though estimates from the Central Valley generally fall within the low end of this range. There is some indication that early-
hatched ducklings in portions of the Central Valley may experience low survival rates (G. Yarris, California Waterfowl Association,
personal communication). Ducklings that are hatched later in the breeding season often have access to actively growing rice fields that
provide an abundance of emergent cover. However, early-hatched ducklings may have to rely solely on a limited numbers of wetlands.
Although it is difficult to generalize the importance of duckling survival to overall mallard population growth, low duckling survival
could be limiting mallard numbers in some areas of the valley.

Female Survival Rates

Breeding survival rates for female mallards in the Central Valley have varied between 0.84 and 0.909 (Table 5-2), which is generally
higher than that reported for prairie breeding birds (Devries et al. 2003). Annual survival rates of adult and juvenile female mallards
banded in the Central Valley are similar to those reported for the prairies (Table 5-2). Alchough female survival rates are not believed to
limit mallard numbers on the prairies, it is not possible at this time to reach any conclusion about the role of female survival in limiting
mallard populations in the valley. On-going research indicates that female survival during molt may be low in some Klamath Basin
habitats, where a large portion (>60%; Yarris et al. 1994) of the valley population goes to molt, but data from other molting areas are
lacking and population impacts have not been determined.

Demographic Modeling

Research efforts over the past two decades have provided valuable information on mallard vital rates in the Central Valley. However,
it would be inappropriate to use this information in demographic models designed to identify what factors limit population growth.
The vital rate estimates available for Central Valley mallards were obtained over different time periods, and from different regions (e.g.,
Sacramento vs. San Joaquin Valley). An ongoing study of breeding mallards in the Colusa Basin is providing vital rate estimates that are
needed for demographic modeling (Oldenburger et al. 2005). This research is an important step in identifying factors that limit mallard
populations in the Valley.

Habitat Programs That Address Specific Vital Rates

The use of targeted habitat prescriptions has been successful in addressing limiting factors for breeding waterfowl in a variety of areas
across North America. Although the vital rate(s) that limit mallard populations in the Central Valley are relatively unknown, we do
have some understanding of what habitat programs can be used to improve them. The following information can be used to develop
preliminary conservation programs for mallards breeding in the Central Valley.
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Nest Success

Studies of nesting waterfowl in the Central Valley indicate that set-aside agricultural
fields planted with a cover crop can support large numbers of mallards and promote
high nest success (Loughman et al. 1991). If nest success does limit mallard populations,
then programs that provide landowner incentives to set aside agricultural land (e.g.,
Conservation Reserve Enhancement Program [CREP]) may be effective in addressing
this limiting factor.

Duckling Survival

Duckling survival may be heavily dependent on food availability, especially in the period immediately after hatch (Sedinger 1992).
Reverse-cycle wetlands (i.e., wetlands flooded from spring through late summer) provide greater densities of invertebrates in May than
do seasonal or permanent wetlands in the Central Valley (deSzalay et al. 2003). Most mallard ducklings hatch in May when they rely
heavily on aquatic invertebrates. If duckling survival does limit mallard populations in the Central Valley, increasing the acres of reverse-
cycle wetlands may be an effective tool for increasing duckling food supplies and ultimately survival.

Spatial Planning Tools for Breeding Mallards in the Central Valley

At a minimum, spatial planning tools developed for the Central Valley should include: (1) the spatial distribution of breeding mallards
throughout the Central Valley; (2) the spatial distribution of wetland and rice habitats used by breeding mallards; and (3) the spatial
distribution of potential nesting cover. In some cases (e.g., the PPR), the spatial distribution of wetlands and breeding waterfowl may be
highly correlated. Information on the distribution of breeding mallards, wetlands, and nesting cover is available for the entire Central
Valley and is summarized below.

Distribution of Breeding Mallards

Biologists with the California Department of Fish and Game (CDFG) annually conduct surveys of breeding waterfowl in the Central
Valley. These surveys were initiated in 1992, and include 43 transects that are orientated northeast to southwest. Transects are included
in all nine of the valley’s drainage basins. To better understand the distribution of breeding mallards throughout the Central Valley,
mallard counts were averaged for each transect between 1992 and 2002. A comparison of these transects revealed substantial differences
in mallard densities among basins. For example, mallard densities in the Colusa and Suisun Marsh Basins are high relative to densities
in the Tulare Basin (Figure 5-1). Information on mallard densities between 1992 and 2002 was used to categorize mallard breeding
densities in each basin as high, medium, or low (Figure 5-2).

Distribution of Wetlands for Breeding Waterfow!

Managed wetlands in the Central Valley are categorized as seasonal or semi-permanent. Most wetlands used by breeding mallards in the
valley are assumed to be semi-permanent because seasonal wetlands are typically drained prior to the breeding season. Semi-permanent
wetlands are defined as wetlands that are flooded from early fall through late July or August. Total managed wetlands in the valley are
estimated at 205,554 acres (see Chapter 3), and the distribution of these wetlands is depicted in Figure 5-3. Although 85%-90% of
these wetlands are seasonal, it is assumed that the distribution of total managed wetlands in Figure 5-3 reflects the distribution of semi-
permanent wetlands as well. Differences in the distribution of semi-permanent wetland acres among basins are depicted in Figure 5-4.

Surveys of breeding waterfowl in 2003 used GPS technology to plot mallard distribution along transect routes. As a result, it is possible
to associate mallard densities with landscape characteristics and to sub-divide transects that cross drainage basin boundaries. For
example, mallard densities within and among transects may differ in response to differences in wetland acres along transect routes. A
very preliminary analysis of mallard pair locations during the 2003 survey indicates that pair densities were higher in basins having
greater amounts of semi-permanent wetlands.!

'Regression of mallard pair densities and acres of semi-permanent wetland habitar within a basin suggesss a linear relationship with an r2 value of 0.85 (K.
Petrik, Ducks Unlimited, Inc., personal communication). This relationship is only based on results from five drainage basins because 2003 mallard locations
are still being processed. However, mallard breeding densities do appear to be positively associated with wetland densities, as is the case in the PPR.
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Figure 5-1. Aerial survey transects for breeding waterfowl in the Central Valley.
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Figure 5-2. Relative densities of breeding mallards among basins.
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Figure 5-3. Wetland distribution in the Central Valley.
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Figure 5-4. Acres of semi-permanent wetlands (breeding wetlands) by basin.
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Distribution of Rice

Rice fields provide habitat for both breeding mallard pairs and ducklings during the brood rearing period (April through August). The
distribution of existing rice land is depicted in Figure 5-5.

Distribution of Potential Nesting Cover

Potential waterfowl nesting cover in the Central Valley includes grain and hay crops, native vegetation, and pasture (Loughman et al.
1991). The distribution of these three cover types was mapped using data from the California Department of Water Resoutrces for areas
of the valley with less than four degrees of slope (Figure 5-6). This slope constraint was applied to potential nesting habitat to exclude
areas of the valley that are unlikely to be used by breeding mallards. Grain and hay crops, native vegetation, and pasture were then
combined to depict the total amount of available nesting cover (Figure 5-7).

Combining Data Layers

Figure 5-8 reflects the spatial distribution of managed wetlands and upland nesting cover throughout the Central Valley. These layers
were subsequently combined with the distribution of planted rice to depict all the major habitats used by breeding mallards in the
Central Valley (Figure 5-9). Although these spatial data provide a first step in developing conservation objectives for breeding mallards,
it remains unclear how well these data depict the habitat resources that are available to breeding birds (e.g., To what extent do nesting
birds make use of pasture in the Central Valley?). Understanding the spatial data that are needed for breeding waterfowl would contribute
significantly to future conservation planning efforts.

Conservation Objectives for Breeding Mallards

in the Central Valley

Possible conservation objectives for breeding waterfowl in the Central Valley may include: (1) increasing the acreage of semi-permanent
wetlands (wetlands used by breeding waterfowl) by restoring semi-permanent wetlands or managing existing seasonal wetlands as semi-
permanent habitats; (2) protection of existing semi-permanent wetlands; (3) restoration of upland nesting cover; and (4) protection
of existing nesting cover. Conservation programs to restore or protect semi-permanent wetlands increase the amount of habitat for
breeding mallard pairs, and for brood-rearing females. This may result in higher densities of breeding birds and in greater duckling
survival. Similarly, conservation programs to restore or protect upland nesting cover may lead to increases in nest success.

Protecting existing unprotected wetlands will be a minor conservation objective for breeding mallards, because most wetlands are already
under easement or are publicly owned (Chapter 2). However, restoring semi-permanent wetlands and providing incentives for landowners
to maintain restored and existing wetlands in a semi-permanent condition may be an important conservation objective in some basins.
Water costs for these wetlands are high and management of emergent vegetation is expensive. As a result, many landowners are reluctant
to maintain semi-permanent wetlands. Private lands programs that have traditionally paid landowners to maintain wetland habitats (e.g.,
CDFG’s California Waterfowl Habitat Program and the USDA Waterbank Program) would be crucial to this conservation objective.
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Figure 5-5. Distribution of planted rice in the Central Valley.
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Figure 5-6. Distribution of potential nesting cover types in the Central Valley.
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Figure 5-7. Distribution of potential nesting cover in the Central Valley.
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Figure 5-8. Distribution of wetlands and upland cover in the Central Valley.
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Figure 5-9. Distribution of potential upland cover, rice, and wetlands.
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Protecting nesting cover is unlikely to be a conservation objective for breeding mallards. Conservation programs to protect nesting
habitat in the Central Valley would rely on farmland easements to protect existing cover, especially in areas where grains, hay land,
and pasture provide the majority of nesting habitat. In the PPR, agricultural easements are inexpensive and nesting densities on these
protected uplands are typically high. As a result, large numbers of birds are benefited at low costs. However, easement costs in the
Central Valley would likely be too high, while nesting densities on these properties may be too low to justify the expense of a permanent
easement. Accordingly, upland programs for nesting mallards are likely to focus on restoring upland cover in areas where breeding
densities are high but the availability of nesting cover is low. These restoration programs will have to offer economic incentives that are
competitive with commodity markets and Farm Bill Programs. In addition, they are likely to be short term in nature (e.g., 3-5 years)
with farmers having an option to leave the program after the contract expires. The Sacramento Valley CREP pilot project, for example,
provides landowners with an economic incentive to convert agricultural lands back to native cover for ten-year periods. If the CRED is
delivered in areas where breeding densities are high it may benefit large numbers of birds at reasonable costs. The USDA Conservation
Security Program is another new and well-funded program that could provide similar benefits for nesting waterfowl.

Based on available information, increasing and maintaining the amount of semi-permanent wetland habitat and expanding nesting
cover in key areas appears to be the most appropriate conservation objectives for breeding mallards in the Central Valley. Moreover, the
spatial distribution of existing wetland and upland resources can identify where these conservation objectives are best applied on the
landscape.

Although the JV does not yet know what vital rates limit mallard populations in the Central Valley, it can make informed decisions
about the types of programs to deliver for breeding mallards. In order to do so, the JV identified landscape types that may require
different management prescriptions for breeding mallards. These landscapes were differentiated using three characteristics: (1) existing
semi-permanent wetlands; (2) existing upland cover; and (3) existing planted rice. Within a landscape, each of these habitat components
is categorized as high or low, where high and low categories reflect relative differences among landscapes. These categories result in
eight classes of landscapes that may be encountered by breeding mallards (e.g., high availability of wetlands, high availability of upland
cover, low availability of rice). The JV then developed a decision matrix that identified the appropriate conservation objective(s) for each
landscape class (Figure 5-10). These eight conservation objectives - landscape class associations are described below.

Conservation Objective—Landscape Class Associations

Low Wetlands, Low Rice, Low Upland Cover

Increases in semi-permanent wetlands and upland cover are recommended for these landscapes. The lack of rice, wetlands, and nesting
cover in these landscapes makes them a low priority for breeding habitat programs, at least in the short term. Existing mallard densities
are likely to be low in these areas, as is reproductive success. Increasing the size and success of breeding mallard populations in these
landscapes is not likely to be cost effective compared to landscapes where at least some habitat components are in place.

Low Wetlands, High Rice, Low Uplands

Increases in upland cover and semi-permanent wetlands are recommended for these landscapes. Increases in upland cover within rice
growing areas may increase the nest success of mallards that rely on rice fields for pair habitat. Increases in semi-permanent wetlands
may increase early season duckling survival, as they provide brood habitat at a time when rice does not yet provide adequate cover.

Low Wetlands, Low Rice, High Uplands

Increasing semi-permanent wetlands should be a conservation objective priority for these landscapes. Increases in wetland habitat should
attract more birds to these landscapes and allow the birds to exploit large tracts of upland cover. This recommendation is dependant on
these landscapes having areas that are suitable for wetland restoration.

Low Wetlands, High Rice, High Uplands

Increasing semi-permanent wetlands should be a conservation objective priority for these landscapes, as they may support large numbers
of breeding mallards that experience high nest success. However, the absence of semi-permanent wetlands may result in low early-season
brood survival.
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High Wetlands, Low Rice, Low Uplands

Increases in upland cover are recommended for these landscapes, as this habitat may support high densities of breeding mallards that
are limited by low nest success.

High Wetlands, High Rice, Low Uplands

Increasing upland cover in these landscapes should be a priority conservation

o . . . . Increase Increase
objective. These landscapes likely support high densities of breeding mallards Wetlands Wedlands
that may benefit significantly from additional nesting cover. Increasing semi-
permanent wetlands could represent a secondary conservation objective as it
may increase breeding incidence and duckling survival.
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Figure 5-10. Decision matrix for breeding

conservation objective priority. These areas may support large numbers of )
) b Y Y supp 8 mallards in the Central Valley.

breeding mallards that enjoy high reproductive success. Providing more wetland
habitat in these landscapes may increase mallard densities, and allow additional
birds to exploit existing upland and brood rearing resources.

The remainder of this chapter reviews the spatial distribution of wetland, rice, and upland habitat in each basin. Although these data
help distinguish the different landscape types in a basin, they are not sufficiently developed to allow site specific recommendations
on what habitat programs to pursue for breeding mallards. For example, the Geographic Information System data in the PPR are
sufficiently developed to identify habitat prescriptions at the four square mile scale. In the short term, decisions on what programs to
deliver for breeding mallards in the Central Valley will require site by site assessment of existing habitat conditions using on the ground
information and/or improved spatial data.

Basin Conservation Objectives

Although existing spatial data is inappropriate for identifying site specific management prescriptions, it can be used to broadly distinguish
different landscape types and to suggest what habitat programs are suited to those landscapes. Figures 5-11 through 5-17 depict areas of
each basin where habitat programs may be most beneficial to breeding waterfowl.
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Figure 5-11. Conservation objectives for breeding mallards in Colusa Basin.

Colusa Basin

The distribution of upland, wetland, and rice habitats in the Colusa Basin is depicted in Figure 5-11. The portion of the basin that lies
north of Willows is characterized by an abundance of potential upland cover, as is the entire western edge of the basin. Increasing semi-
permanent wetlands may be appropriate for at least portions of this landscape. Most wetland and rice habitat in the basin lies between
Willows and Williams. However, upland habitat is generally lacking in this landscape. The restoration of upland cover may benefit
breeding waterfowl in areas adjacent to these rice-wetland complexes. Increasing semi-permanent wetlands may also benefit breeding
waterfowl as bird densities may already be high in this landscape, and increases in wetland habitat could increase breeding incidence

and duckling survival.
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Figure 5-12. Conservation objectives for breeding mallards in Butte Basin.

Butte Basin

The distribution of upland, wetland, and rice habitats in the Butte Basin is presented in Figure 5-12. The portion of the basin that
lies north of Chico is characterized by an abundance of upland cover. Increasing semi-permanent wetlands may be appropriate for at
least portions of this landscape. South of Butte City and north of the Sutter Buttes is a landscape characterized by high amounts of
wetlands and rice. However, upland habitat is lacking in this landscape and restoration of upland cover may benefit breeding waterfowl.
Increasing semi-permanent wetlands may also benefit breeding waterfowl as bird densities may already be high in this landscape, and
increases in wetland habitat could increase breeding incidence and duckling survival. North of the Butte City-Gridley line is a landscape
with high amounts of rice, but low amounts of both wetlands and uplands. Conservation objectives for this landscape could include an
increase in both semi-permanent wetlands and upland habitat.
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Figure 5-13. Conservation objectives for breeding mallards in American Basin.

American Basin

The distribution of upland, wetland, and rice habitats in the American Basin is presented in Figure 5-13. Large acreages of rice and
upland habitat, but few wetlands characterize much of the eastern and central landscapes of the basin. Increases in semi-permanent
wetlands may benefit breeding waterfowl in these areas. High amounts of rice occur in the north and southwest portions of the basin.
However, these landscapes contain low amounts of both wetland and upland habitat. Increases in semi-permanent wetlands and upland
cover may provide the greatest benefits to breeding waterfowl in these areas.
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Figure 5-14. Conservation objectives for breeding mallards in Sutter Basin.

Sutter Basin

The distribution of upland, wetland, and rice habitats in the Sutter Basin is presented in Figure 5-14. Rice occurs in large amounts
throughout the western half of the basin, though wetlands are limited and largely restricted to the Sutter Bypass. Although some upland
cover occurs throughout western parts of the basin, it is scattered and present in small amounts. Increases in semi-permanent wetlands
and upland cover may benefit breeding waterfowl throughout the western half of the basin.
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Figure 5-15. Conservation objectives for breeding mallards in Delta Basin.

Delta Basin

The distribution of upland and wetland habitats in the Delta Basin is presented in Figure 5-15. Rice acreage in the basin totals less than
1,500 acres. Upland cover is high throughout the eastern half of the basin. Increases in semi-permanent wetlands may be appropriate
for at least portions of this landscape. Upland cover is also high in the western half of the basin, though wetland abundance is generally
low. Increases in semi-permanent wetlands may benefit breeding mallards in this landscape as well.
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Figure 5-16. Conservation objectives for breeding mallards in San Joaquin Basin.

San Joaquin Basin

The distribution of upland and wetland habitat in the San Joaquin Basin is presented in Figure 5-16. Although there is some rice grown
in the basin it occurs in low amounts. Upland cover is high west of Modesto, Merced, Chowchilla, and Firebaugh. Increases in semi-

permanent wetlands may be appropriate for at least portions of this landscape.

The remainder of the basin is characterized by high amounts of upland cover and large wetland complexes (i.c., West Grasslands).
Increases in semi-permanent wetlands in these wetland-upland complexes may benefit breeding mallards (Figure 5-21).
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Figure 5-17. Conservation objectives for breeding mallards in Suisun Marsh Basin.

Suisun Marsh Basin

The distribution of upland and wetland habitats in the Suisun Marsh Basin is presented in Figure 5-17. No rice is grown in this basin.
The entire landscape of the Suisun Marsh is characterized by high amounts of upland cover and wetland habitat. As a result, increasing
the amount of semi-permanent wetlands within the basin is likely to provide the greatest benefits to breeding mallards.
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Figure 5-18. Conservation objectives for breeding mallards in Tulare Basin.

Tulare Basin

The distribution of upland and wetland habitats in the Tulare Basin is presented in Figure 5-18. No rice is grown in this basin.
Significant amounts of cover occur in the north-central and southeastern parts of the basin, and increasing semi-permanent wetlands in

these areas may benefit breeding mallards.
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Figure 5-19. Conservation objectives for breeding mallards in Yolo Basin.

Yolo Basin

The distribution of upland, wetland, and rice habitats in Yolo Basin is presented in Figure 5-19. Most wetlands occur in one of three
distinct blocks on the eastern edge of the Basin, and south of the Davis - West Sacramento line. The two most northern of these wetland
blocks are interspersed with large areas of upland cover. Increasing semi-permanent wetlands within this landscape may benefit breeding
mallards. The wetland complex south of this landscape is not interspersed with large amounts of upland cover, and restoring upland
habitat, in conjunction with efforts to increase semi-permanent wetlands, may be appropriate (Figure 5-19).

Southeast of Vacaville is a series of small wetlands that are adjacent to large amounts of upland cover. Increasing semi-permanent habitat
within this wetland complex could benefit breeding mallards by allowing larger number of birds to exploit this existing upland cover.
Rice is grown in the northeast and northwest corners of the basin. Although some upland cover is associated with both of these rice
complexes, wetland habitats are generally lacking. Increasing semi-permanent wetlands in cach of these areas may increase mallard
breeding densities, and may increase early season duckling survival.
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Summary

The 2006 Plan represents a further step in developing conservation objectives for breeding waterfowl in the Central Valley. Future
efforts would benefit from a better understanding of what limits population growth of breeding mallards, and how these limiting
factors vary geographically within the Valley. Finally, improved spatial data that depicts the habitat resources available to breeding
ducks should permit JV partners to refine the delivery of conservation programs for breeding waterfowl beyond that presented here.

Appendix 5-1

A Review of Conservation Planning for Breeding Waterfowl in the
U.S. Prairie Pothole Region

Conservation planning for breeding mallards in the Central Valley should result in habitat programs that increase the size and success
of breeding duck populations in a cost effective manner. One option is to develop demographic models that identify the vital rates
that limit population growth (e.g., Hoekman et al. 2002). These models require vital rate estimates that are representative of mallard
populations breeding in the Central Valley (Table 5-1). In some cases, mallard populations may vary in terms of what vital rates limit
population growth. For example, nest success might limit populations in the Suisun Marsh but not the Tulare Basin.

Demographic models alone cannot be used to target site-specific habitat efforts. Spatial planning tools that include information on
breeding waterfowl densities and the distribution of wetland and upland habitats can be combined with demographic modeling to
identify specific areas for acquisition, restoration, or enhancement of breeding habitat.

Conservation planning for breeding waterfowl in the U.S. portion of the Prairie Pothole Region (PPR) provides one example where
demographic models are combined with spatial planning tools to develop site-specific habitat prescriptions for breeding waterfowl.
Demographic modeling indicates that prairie waterfowl are most limited by nest success (Hoekman et al. 2002). As a result, habitat
efforts to restore or protect upland nesting habitat are given priority in the PPR. To help guide these programs, perennial nesting cover
was mapped for much of the PPR (Figure 5-20). The distribution of perennial cover was combined with information on breeding
waterfowl densities (Figure 5-21) to develop a spatial planning tool that helped address the problem of low nest success (Figure 5-22).
The red areas depicted in Figure 5-22 are regions where duck densities are high, and greater than 40% of the landscape is grassland.
Conservation programs in these areas focus on protecting existing habitats because waterfow]l numbers are high and upland cover is
already sufficient to grow duck populations. Areas that have low bird densities and low amounts of grassland are designated in beige
and include much of the eastern portion of the PPR. These areas are a low conservation priority because the resources needed to
restore these areas for breeding waterfowl are currently too great. In between the extremes of red and beige are landscapes that require
different conservation strategies. For example, areas that are depicted in green have high wetland densities but only moderate amounts
of grassland (i.e., < 40% cover). Within these landscapes, grassland restoration is an important conservation objective, as increases in
upland cover should result in increased nest success.

The planning approach described for the PPR is only one example of how habitat programs could be targeted for breeding waterfowl
in the Central Valley. There are an ever increasing number of sophisticated species-habitat modeling approaches that could be used to
develop spatially explicit species-habitat models for identifying priority areas and conservation needs.
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Figure 5-20. Perennial nesting cover in the U.S. Prairie Pothole Region.
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Figure 5-21. Breeding waterfowl densities in the U.S. Prairie Pothole Region.
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Figure 5-22. Spatial planning tool for breeding waterfowl in the Prairie Pothole Region.
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Shorebirds
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This chapter addresses the needs of wintering shorebirds, herein “In western North America,
defined as non-breeding shorebirds that occupy the Central Valley the Central Valley supports
between July and May, each year. The chapter is divided into five X012 Si@its el Wi 21y
sections: (1) Need and approach; (2) Biological inputs used in the
TRUEMET model; (3) Overall assessment of habitat conditions in the it is second only to Utah's
Central Valley; (4) Methods for establishing conservation objectives Great Salt Lake.”

for wintering shorebirds; and (5) Conservation objectives for wintering
shorebirds within planning regions.

other inland site in the winter
and spring, and in the fall,

Catherine Hickey
Shorebird Conservation Coordinator
PRBO Conservation Science

Need and Approach

The Central Valley of California’s wintering shorebird populations are among the largest
ofanyinlandsite in western North America. The Manomet Center’s Western Hemisphere
Shorebird Reserve Network (WHSRN) has designated the Grasslands Ecological Area
of the San Joaquin Basin and the ricelands and wetlands of the Sacramento Valley as
sites of international importance to shorebirds. The Central Valley also provides critical
wintering habitat for two species of shorebirds that have recently been proposed as Bird
Species of Special Concern in California, the mountain plover (Charadrius montanus)
and the snowy plover (Charadrius alexandrinus) (Hickey et al. 2003).

The 2006 Plan assumes that food is the primary need of shorebirds during migration
and winter, and providing adequate foraging habitat at appropriate water depths
will enhance survival outside of the breeding season. Conservation planning for
wintering shorebirds in the Mississippi Alluvial Valley has also emphasized foraging
habitat (Loesch et al. 2000). The TRUEMET food energy model (introduced in
Chapter 4) was used to establish habitat objectives for wintering waterfowl, and has
also been used for wintering shorebirds in the Central Valley. Figure 6-1 depicts
this basic model. Shorebird energy needs are a product of population objectives
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and the daily energy requirement of
an individual shorebird, while food
supplies are a product of habitat acres
and the amount of food provided by
cach acre. Foraging habitat is assumed
to be adequate when food supplies
equal shorebird energy needs.

The food energy approach adopted for

Population Energy Demand

Population Food Energy Supplies

shorebirds in the 2006 Plan is based

on the TRUEMET model. The model
calculates population energy demand
and population energy supplies for
specific time periods, and can incorporate

effects like flooding and de-watering

(drawdown) schedules to account for
temporal variation in habitat availability.
The model was used to estimate shorebird
habitat needs and to develop conservation objectives for wintering shorebirds for each
Shorebird Planning Region. Additional information on the TRUEMET model is
provided in Chapter 4.

Biological Inputs Used in the
TRUEMET Model

Four categories of biological inputs were used in the TRUEMET model: (1) population
objectives; (2) daily energy requirements; (3) habitat acreage; and (4) habitart foraging
values. This section describes how these inputs were derived, and it details many of the
assumptions made for wintering shorebirds in the 2006 Plan.

Population Objectives

Unlike waterfowl, no process of stepping down continental population goals for
wintering shorebirds has been established under the U.S. Shorebird Conservation Plan.
Instead, population objectives were developed from Central Valley-wide surveys of
wintering shorebirds that were conducted between April and August 1992 to 1994
(Shuford et al. 1998).

Average shorebird counts between 1992 and 1994 were available for August, November,
January, and April (Table 6-1). However, wintering shorebirds rely on Central Valley
habitats from July through early May. In addition, shorebird survey results do not equate
to population objectives because of missed birds and/or depressed shorebird numbers
during the years that surveys were conducted. The JV’s Shorebird Working Group
adjusted survey results upward when establishing population objectives and developed
objectives for months outside the survey periods, based on their understanding of
shorebird migration. Shorebird population objectives by 15-day intervals between July
1 and May 10 are presented for the entire Central Valley in Table 6-2.
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Figure 6-1. Basic energy model used to assess the availability of foraging habitat relative to shorebird need.

Table 6-1. Average shorebird counts
in the Central Valley from 1992-1994
(from Shuford et al. 1998).

AuGusT

NOVEMBER
JANUARY

APRIL

134,000
211,000
303,000

335,000

Table 6-2. Non-breeding shorebird
population objectives for the Central Valley.

Interval

J-7 (JULY 1-JULY 15)
J-22 (JULY 16-JULY 31)
A-8 (AUG 1-AUG 16)
A-23 (AUG 17-AUG 31)
S-7 (SEPT 1-SEPT 15)
S-22 (SEPT 16-SEPT 30)
0-7 (Ocr 1-OcT 15)
0-22 (Oct 16-OcT 30)
N-6 (OcT 31-Nov 14)
N-21 (Nov 15-Nov 29)
D-6 (Nov 30-DEcC 14)
D-21 (DEc 15-DEC 29)
J-5 (DEC 30-JAN 13)
J-20 (JAN 14-JAN 28)
F-4 (JAN 29-FEB 12)
F-19 (FEB 13-FEB 27)
M-6 (FEB 28-MAR 14)
M-21 (MAR 15-MAR 29)
A-5 (MAR 30-APR 13)
A-20 (APR 14-APR 28)
M-4 (APR 29-MAY 10)

Population
Objective

50,000
50,000
200,000
200,000
200,000
200,000
250,000
250,000
400,000
400,000
400,000
400,000
400,000
400,000
400,000
400,000
450,000
450,000
600,000
600,000

50,000




Planning Regions

Where possible, conservation objectives for bird groups included in the 2006 Plan were established at the basin scale. However, several
basins were combined into two planning regions: (1) Sacramento Valley (SV) consisting of Colusa, Butte, American, and Sutter
Basins; and (2) Delta, consisting of Yolo and Delta Basins. The Suisun Marsh was not included, as counts do not exist for this region.
However, the Suisun Marsh does provide valuable habitat for wintering shorebirds, and the following conservation actions identified
in the Southern Pacific Shorebird Conservation Plan may benefit this bird group: (1) incorporate shorebird habitat components in tidal
marsh restorations; (2) increase tidal circulation and water quality in marshes to enhance invertebrate productivity and shorebird
foraging areas; (3) manage vegetation in some ponds to provide expanses of open habitat; and (4) create one to six inch water depths
in some ponds. (Hickey et al. 2003). The San Joaquin and Tulare Basins were maintained as separate planning regions (Figure 6-2).
These planning regions reflect the scale at which shorebird population information is available.

0 10 20

Miles

Dheta Sowions Comlidsad CTV] Bk 20603,

Figure 6-2. Planning regions for wintering shorebirds in the Central Valley.
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It was necessary  to distribute shorebird Table 6-3. Distribution of wintering shorebirds in the Central Valley by region and time

. Lo . iod (from Shuford et al. 1998).
population objectives for the entire Central period (from Shuford eta )

Valley among the four planning regions in Figure

August® November*  January* April®

6-2. However, shorebird surveys conducted in

August, November, January, and April 1992 to UL Ry 0.35 @3 0-45 5
1994 indicate that shorebird distribution in the D i Hagion Q7% ®.12 0.17 0.03
Central Valley varies seasonally. For example, SAN JoAQUIN BAsIN 0.075 0.32 0.28 0.41
50% of all shorebirds counted in August were TULARE BAsIN 0.50 0.18 0.10 0.17

observed in the Tulare Basin, while only 10% of “Fraction of all shorebirds present in the Central Valley.
all shorebirds were seen in Tulare Basin during

January surveys (Table 6-3).

To develop population objectives for each of the four planning regions by 15-day periods, the JV assumed that shorebird surveys
conducted in August, November, January, and April corresponded to 15-day intervals as follows: (1) shorebird surveys conducted in
August correspond to the distribution of shorebirds between July 1 and October 31; (2) shorebird surveys conducted in November
correspond to the distribution of shorebirds between November 1 and December 31; (3) shorebird surveys conducted in January
correspond to the distribution of shorebirds between January 1 and March 31; and (4) shorebird surveys conducted in April correspond
to the distribution of shorebirds between April 1 and May 12.

This information on temporal changes in shorebird distribution was combined with population objectives for the entire Central
Valley to generate population objectives by 15-day periods for each of the four planning regions. These population objectives are
presented later when establishing conservation objectives for each region.

Daily Energy Requirements for Individual Birds

Shorebird energy needs are assumed to be dependant on body mass, and equations exist to calculate food energy needs using body
mass estimates. Shorebird populations in the Central Valley include several species. Because species composition of these populations
varies seasonally, a weighted body mass was calculated for each of the four survey '

periods (August, November, January, April 1992-1994; Table 6-4). These weighted sh-I:r::; r?i;“i}\vgre\;ggéi? rglo \;:la)h:;aisnséc;rm
body mass estimates were then applied to the appropriate 15-day period. The following of the four survey periods.

equation was used to estimate the daily energy requirements (DER) of an individual

shorebird in each 15-day period (kj/day): Survey Period ~ Weighted Body Mass (g)
A 6

DER (kj) = 912 (Body Mass (kg)) 0.704 where kj’s were converted to kcal’s by dividing . veust "

by 4.18. Finally, the DER estimated for shorebirds from this equation was increased OVEMBER 1oz

by 33% for all 15-day intervals between March 1 and May 12 to account for increased JANUARY 96
APRIL 82

energy needs associated with fat deposition prior to spring migration.

Table 6-5. Acres of managed wetlands and

H a b itat Ac rea g es intentionally flooded rice in the Central Valley.
Shorebirds in the Central Valley currently rely on a variety of habitats to meet their food Habitat Type

energy needs, including evaporation and sewage ponds (Shuford et al. 1998). However, SEASONAL WETLAND 179,232
the use of evaporation and sewage ponds may expose shorebirds to concentrated SEMI-PERMANENT WETLAND 26,322
contaminants like selenium, or increase the probability of disease transmission FLOODED RICE 354,633

(Hickey et al. 2003). As a result, only “desirable” habitat types were considered in the
2006 Plan when establishing habitat objectives for shorebirds. These include: (1) managed seasonal wetlands; (2) managed semi-
permanent wetlands; and (3) harvested rice fields that are intentionally flooded to provide wildlife benefits and/or promote straw
decomposition.

Table 6-5 provides a summary of wetland and agricultural habitats in the Central Valley (information on how these estimates were
derived was presented in Chapter 3). Foraging ecology studies indicate that shorebirds require water depths <10 cm (-4 inches)
deep (Safran et al. 1997). However, wetland and agricultural habitat estimates for the Central Valley are not stratified by depth.
Consequently, Table 6-5 only represents the amount of habitat that is potentially available to shorebirds if all these acres were
managed at depths <10 cm. In reality, only a small fraction of these acres may meet these depth requirements, as management efforts
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for waterfowl usually result in depths greater than 10 cm. Within the 2006 Plan, habitat objectives for wintering shorebirds assume
that 100% of these habitats are maintained <10 cm deep.

Comparing shorebird habitat objectives to estimates of existing wetland and agricultural acres may provide some insight into whether
shorebird needs are being met. For example, shorebird food needs are more likely to be met where shorebird habitat objectives are
small compared to the acres of existing wetland or rice habitat. This issue is explored further in this chapter when assessing current
conditions for wintering shorebirds throughout the Central Valley.

In addition to water depth, temporal variation in habitat availability can strongly influence available food supplies. To better
understand the availability of shorebird foraging habitat. Flooding and drawdown schedules were developed for public and privately
managed wetlands in the Central Valley (Figure 6-3), as well as for flooding of rice habitat during the post harvest season (Figure
6-4). Flooding and drawdown schedules were also developed for each of the four shorebird planning regions.

0.6 1

0.4 -

Fraction Flooded

J7  J22 A8 A23 S7 S22 07 022 N6 N21 D6 D21 JS5 J20 F4 F19 M6 M2l A5 A20 M4

0.6

Fraction Flooded
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Figure 6-4. Flooding and draw down schedules for winter flooded rice in the Central Valley.

Habitat Foraging Values

The food energy approach used to estimate shorebird habitat needs in the 2006 Plan requires estimates of invertebrate biomass on a
per area basis (e.g., Ibs. per acre). Although numerous studies have characterized invertebrate communities in Central Valley wetlands
and flooded rice fields, no estimates of invertebrate biomass exist for these habitats. Shorebird habitat in the Mississippi Alluvial
Valley (MAV) is assumed to provide 20 kg/ha (18 Ibs./acre) of invertebrate biomass (Loesch et al. 2000). This estimate was adopted
for planning purposes in the Central Valley, and was applied to managed wetlands and to rice fields that are winter flooded.
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Using measures of invertebrate biomass from outside the Central Valley adds another level of uncertainty to the JVs estimates of
shorebird habitat needs. The assumption that managed wetlands and rice habitat provide 20 kg/ha of invertebrate biomass also
assumes that invertebrate food resources are non-renewable in response to shorebird foraging. In reality, invertebrate biomass is
likely influenced by seasonal changes in invertebrate growth rates, reproduction, and the effects of shorebird foraging. For example,
invertebrate biomass may increase through time, though this increase may be partially constrained by the effects of shorebird
foraging. Assuming a static value of 20 kg/ha does not reflect the complexity of invertebrate food resources. Therefore, future efforts
to understand temporal changes in invertebrate biomass would add greatly to the JV’s understanding of shorebird habitat needs.

Overall Assessment of Current Habitat Conditions
in the Central Valley

Habitat conditions for wintering shorebirds were first evaluated for the entire Central Valley. Flooding schedules and flooding depths
strongly influence shorebird food supplies, and the JV began its assessment of habitat conditions by comparing shorebird population
objectives and water management practices in key habitats.

Seasonal Wetlands

Figure 6-5 depicts the relationship between overall shorebird population objectives for the Central Valley, and the availability of managed
seasonal wetlands. Although significant numbers of shorebirds are present in July and early August, flooding of seasonal wetlands does not
begin until mid-August. Flooding of seasonal wetlands is complete by late November, with water maintained in these habitats generally
through the end of March. Shorebird populations are highest in March and April, when most seasonal wetlands are being drawn down
(Figure 6-6). Although peak populations of shorebirds correspond to drawdown of seasonal wetlands in March and April, these drawdowns
may result in increased foraging habitat. Drawdowns typically increase the area of shallow water habitat available to shorebirds, at least in the
short term. Drawdowns of seasonal wetlands in spring (c.g., April) in the Grasslands did not result in higher shorebird use of these habitats
(Taft et al. 2002). However, drawdown of seasonal wetlands in winter (e.g., December) resulted in significant increases in shorebird use
(Taft etal. 2002). The lack of shorebird response to spring drawdowns may reflect an overall abundance of shallow water habitat, as seasonal
wetlands are being dewatered throughout the Central Valley. In contrast, shorebird response to experimental winter drawdowns indicates
that shallow water habitat is limited during this period because most seasonal wetlands are fully flooded (Taft et al. 2002).

Fraction of Peak

J7  J22 A8 A23 S7 S22 O7 022 N6 N2 D6 D21 J5 J20 F4 F19 M6 M2l A5 A2 M4

Figure 6-5. Shorebird population objectives (red) vs. flooding schedules for managed seasonal wetlands (blue) for the Central Valley. Shorebird population
objectives are expressed as the fraction of peak population; wetlands are expressed as the fraction of seasonal wetlands that are flooded.

Semi-Permanent Wetlands

Although most wetlands in the Central Valley are managed on a seasonal basis, over 26,000 acres of semi-permanent wetlands also
exist (Table 6-5). Semi-permanent wetlands are typically flooded in early fall, with drawdowns occurring during the first half of July.
Although semi-permanent wetlands may provide little shorebird habitat for much of the year because of deep flooding, these habitats
may be critical to shorebirds during July. Drawdown of semi-permanent wetlands in July could provide shallow water habitat that
helps meet shorebird needs at a time when few alternative habitats exist.

150 Chapter 6: Wintering Shorebirds



Winter Flooded Rice

Figure 6-6 depicts the relationship between shorebird population objectives and the availability of winter flooded rice fields. Flooding
schedules for harvest rice indicate that this habitat provides few shorebird food resources prior to mid-October. Winter flooding of
rice fields peaks in mid-winter with most fields drained by late March or early April (Figure 6-7). Mean water depths in flooded rice
fields range between 15-20 cm from November through January, but decline thereafter to less than 10 cm in February and March
(Elphick 1998). Although winter flooded rice fields provide little shorebird habitat during peak populations in April, declining water
depths from January to March may provide an abundance of foraging habitat during the late winter period (Shuford et al. 1998).

Fraction of Peak

J7 J22 A8 A23 S7 S22 O7 022 N6 N-21 D6 D21 J5 J20 F4 F19 M6 M2l A5 A2 M4

Figure 6-6. Shorebird population objectives for the Central Valley (red) vs. flooding schedules for winter flooded rice (blue).

In general, flooding schedules for managed wetlands and for winter flooded rice are more consistent with the needs of waterfowl
than shorebirds in the Central Valley. Migration chronology of wintering waterfowl in the Central Valley corresponds well with
flooding schedules for seasonal wetlands and with the availability of winter flooded rice (Figure 6-7). In contrast, shorebirds occur in
significant numbers during July and August when important wetland and agricultural habitats have yet to be flooded.

Although shorebird planning efforts in the Central Valley benefit from reliable estimates of habitat acres and flooding schedules, no
effort was made to evaluate the current relationship between food energy needs and food energy supplies using TRUEMET, as was
done for wintering waterfowl. This supply-demand analysis would be meaningless without a better understanding of how habitats
are stratified by foraging depth. To provide some insight into current habitat conditions, the JV determined the fraction of existing
wetland and agricultural resources that must be <10 cm deep to meet shorebird needs. This measure is called the required depth ratio
and is described later in Chapter 6.
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Figure 6-7. Shorebird population objectives (red) vs. flooding schedules for managed seasonal wetlands (blue) and rice (green). Shorebird population
objectives are expressed as the fraction of peak population; wetlands and rice are expressed as the fraction of these habitats that are flooded.
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Methods for Establishing Conservation Objectives for
Wintering Shorebirds

The JV’s assessment of habitat conditions in the Central Valley suggests that shorebird needs may be met by: (1) managing wetlands
and agricultural habitats to provide foraging depths <10 cm; and (2) adjusting flooding and draw down schedules of wetlands to meet
the needs of wintering shorebirds, especially during July and August. These conclusions are important because they provide the types
of conservation objectives that should be established for shorebirds in each of the four planning regions.

Three conservation objectives were identified for wintering shorebirds: 1) Management of existing seasonal and semi-permanent wetlands to
provide foraging depths < 10 cm. This includes changes in traditional flooding schedules. Existing wetlands are defined as wetlands that
may be restored to meet habitat objectives for non-breeding waterfowl; 2) Securing additional water supplies that may be needed for changes
in scasonal wetland flooding schedules; and 3) Management of agricultural habitats to provide foraging depths < 10 cm.

Prior to the 2006 Plan, the JV Technical Committee imposed a constraint that at least 50% of shorebird energy needs must be met
from wetlands in each planning region. This decision was made because changing agricultural markets are beyond the control of the
JV, and seeking a balance between agricultural and wetland habitat is warranted. However, Central Valley agriculture provides little
or no shorebird benefits prior to early October (Figure 6-6). Drawdown of winter flooded rice fields in March also requires shorebirds
to rely exclusively on wetland habitats during April and early May. As a result, the wetland constraint was modified so that wetlands
are required to meet 100% of shorebird needs in all 15-day intervals between July 1 and October 1, and all 15-day intervals between
March 30 and May 10.

‘The same approach was used to establish conservation objectives for shorebirds in each planning region. Shorebird population objectives
between July and May were first compared to seasonal changes in habitat availability. Seasonal changes in shorebird foraging habitat
are largely dependent on water management practices in wetlands and winter flooded agricultural lands. Understanding how these
practices meet or do not meet shorebird needs is essential to developing effective conservation objectives for this bird group.

Next, shorebird food energy needs in each 15-day interval were estimated using the TRUEMET model. Food energy needs were a
function of population objectives for that 15-day interval, and the daily energy requirement of a single bird. TRUEMET was then
used to convert these food energy needs into an equivalent amount of foraging habitat for each 15-day interval. This overall foraging
habitat need was then stepped down to the appropriate conservation objective(s). The methods for establishing shorebird conservation
objectives are described below.

Management of Existing Seasonal and Semi-permanent Wetlands

To determine how much seasonal and semi-permanent wetland habitat must be managed at depths <10 cm in depth, the JV recognized
four distinct flooding periods; summer, fall, spring, and winter. Conservation objectives for these managed wetlands were broken
down by flooding period because water management practices within these flooding periods differ. These differences are likely to
influence the availability of habitat <10 cm in depth. The four flooding periods are described as follows:

Description of Flooding Periods

Summer Flooding Period (July 1-August 16)

Historically, snow runoff provided huge lacustrine wetlands in the Tulare Basin, and evaporation of wetlands in the Delta Planning
Region and the Butte Sink and Colusa Trough areas of the Sacramento Valley Planning Region provided shorebird habitat during
July and August. Today, this period is characterized by an absence of seasonal wetlands, as flooding of these habitats does not begin
until after mid-August. Semi-permanent wetlands are typically drawn down during July, with most assumed to be dry by mid-July.
However, some wetlands may contain water through July if drawdowns are delayed until mid-month. Semi-permanent wetlands
can provide shorebird habitat during these July drawdowns because water depths decline at this time. The JV assumes that semi-
permanent wetlands provide no shorebird habitat outside of this July drawdown period, as water depths generally exceed 10 cm.
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Fall Flooding Period (August 17-November 29)

Historically, this was the driest period in the Central Valley, resulting in fewer wetlands available to shorebirds. Exposure of shallow
habitats would have occurred in Tulare Basin, and flooding of seasonal wetlands could have occurred in October and November. This
period is characterized by flooding of seasonal wetlands. Beginning in mid-August, seasonal wetlands on public and private wetlands
are flooded throughout the Central Valley. This flooding is mostly complete by late November, though there is some variation among
shorebird planning regions. The availability of shorebird habitat during this period is likely characterized by large temporal and
spatial variation. For example, water depths <10 cm may be abundant during the initial phases of flooding. This would be true for
both individual wetlands, and for the entire shorebird-planning region. As fall progresses and many of these seasonal wetlands are
fully flooded, the availability of foraging habitat <10 cm deep may decline.

Although the JV assumes that seasonal wetlands provide 20 kg/ha of invertebrates, it is unclear how invertebrate availability changes
through the Fall Flooding Period. For example, there may be a significant lag between when water is applied to seasonal wetlands
and when invertebrate populations reach levels that are beneficial to shorebirds. Future efforts to understand how invertebrate
communities and biomass change, relative to the date of flooding, will help refine the JV’s estimates of shorebird needs during the
Fall Flooding Period.

Winter Flooding Period (November 30-March 29)

Historically, this period would have provided the greatest abundance of shallow habitat throughout the Central Valley. Today, this
period is characterized by maximum availability of seasonal wetlands as most habitats are flooded by mid-November with water levels
maintained through late March (Figure 6-3). Although water levels fluctuate during this period, the temporal and spatial variation
in water levels that characterized the Fall Flooding Period may be diminished. Shorebirds during the Winter Flooding Period period
may face a more stable wetland environment, as changing water levels are less likely compared to the Fall Flooding Period. However,
this may ultimately result in fewer acres flooded to <10 cm in depth, especially during the early portion of this period.

Spring Flooding Period Table 6-6. Habitat resources and associated flooding schedules for a hypothetical shorebird planning region.
(April 1-May 12)
I I Seasonal Semi Perm. Winter Flooded
HiStOfiC&ll}’, many ﬂoodplain wetlands e Wetlands (Acres) Wetlands (Acres) Rice (Acres)
would be drying during this period. e (s oo 1) o 2000 o
Today, this p;rlod is clllaraclterlzed b.y the J-22 (Jurx 16-JuLy 31) o o o
drawdown of seasona wet ands .(Flgure A-8 (AUG 1-AUG 16) . o o
6-3). These drawdowns likely increase A2 (A AvG23) .
) -23 (AUG 17-AUG 23 00 0 0
the area of shallow water habitat for 57 (s S :
. . . -7 (SEPT 1-SEPT 1 2,000 120 0
shorebirds, especially if most seasonal 7 >
S-22 (SEPT 16-SEPT 30) 4,200 400 0
wetlands were managed at depths greater
than 10 cm. Many of the public and 7 Qe it i) 6:500 840 »200
private seasonal wetlands are managed 0-22 (Ocr 16-Ocr 30) 8,700 1,300 7,600
for April and early May drawdowns to N-6 (Oct 31-Nov 14) 0200 742 12,800
maximize moist soil plant germination. N-21 (Nov 15-Nov 29) 10,000 1,840 15,200
D-6 (Nov 30-DEcC 14) 10,000 2,000 17,600
Hypotbetical Sborebird D-21 (DEc 15-DEC 29) 10,000 2,000 20,000
Pl . R . J-5 (DEC 30-JAN 13) 10,000 2,000 20,000
anmng egzon J-20 (JAN 14-JAN 28) 10,000 2,000 20,000
The method for determining how much F-4 (JaN 29-FEB 12) 10,000 2,000 20,000
seasonal and semi-permanent wetland F-19 (FEB 13-FEB 27) 10,000 2,000 20,000
habitat must be managed at depths <10 M-6 (FEB 28-MAR 14) 10,000 2,000 10,000
cm is described using a hypothetical M-21 (MAR 15-MAR 29) 10,000 2,000 5,000
g yp 5 9
shorebird—planning region. Habitat A-5 (MAR 30-APR 13) 10,000 2,000 0
resources and water management A-20 (APR 14'APR 28) 3,150 2,000 0
schedules for this planning region are M-4 (APR 29-MaY 10) 1,300 - i

presented in Table 6-6, while shorebird
foraging habitat needs are presented for each 15-day interval in Table 6-7.
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Table 6-7. Habitat needs of non-breeding
shorebirds in a hypothetical planning region.

Habitat Needs
Interval
(acres)*

J-7 (JuLy 1-JULY 15) 100

J-22 (JULY 16-JULY 31) 100

A-8 (AUG 1-AUG 16) 150

A-23 (AUG 17-AUG 23) 300

S-7 (SEPT 1-SEPT 15) 300

S-22 (SEPT 16-SEPT 30) 300

0-7 (Oct 1-Ocr 15) 500

0-22 (Ocr 16-OcT 30) 500

Long-billed dowitcher - T T TN LT e N-6 (Oct 31-Nov 14) 600

Photo: Brian Gilmore e — TR y

: N-21 (Nov 15-Nov 29) 600

D-6 (Nov 30-DEC 14) 100

To provide some insight into whether wetlands currently satisfy shorebird energy D-21 (DEC 15-DEC 29) 100

requirements, the JV estimated a “required depth ratio” for all time intervals in all J-5 (DEC 30-JAN 13) 100

flooding periods. This ratio reflects the fraction of existing seasonal or semi-permanent J-20 (JAN 14-JAN 28) 160

wetlands that must be <10 cm in depth to meet shorebird needs. These depth ratios may F-4 (JAN 29-FEB 12) D

provide some basis for future monitoring and evaluation. For example, water depths [P (B 215100 ) 200

periodically measured in seasonal wetlands can be compared to these depth ratios to M6 (FEB 28-MAR 14) 200

determine if adequate shallow water habitat is being provided. M.21 (MAR 15-MAR 29) 200

Summer Flooding Period for the Hypothetical Planning Region Acs (MAR 30-APR 13) 500

A-20 (APR 14-APR 28) 500

Shorebirds require 100 acres of wetland habitat <10 cm deep in both the July 7 and July M-4 (APR 20-MaY 10) 500
22 intervals, with habitat needs increasing to 150 acres during the August 8 interval

ToTAL 6,150

(Table 6-7). All habitat requirements during the Summer Flooding Period must be met
from managed wetlands, as no winter flooded rice is available. “Habitat acres that have not been subject to

Jfood depletion as a result of prior shorebird
Providing 100 acres of shallowly flooded habitat would meet shorebird needs in the  foraging
July 7 interval. However, simply maintaining the same 100 acres would not meet
shorebirds needs in the July 22 interval, because food resources in these 100 acres are depleted by July 15 (the 2006 Plan assumes
that invertebrate populations are not self-renewing). Meeting shorebird needs for the entire month of July requires that 100 acres of
wetlands be provided on July 1, with an additional 100 acres to be provided on or before July 16. In theory, the 100 acres of wetland
habitat needed in the July 22 interval can be provided at any date between July 1 and July 16. For example, 200 acres flooded on July
1 would meet shorebird needs for the entire month.

Semi-permanent wetlands may provide the best opportunity to meet shorebird needs during July. Most semi-permanent wetlands
are drawn down during the first part of July, which may result in significant habitat <10 cm deep. The planning region contains
2,000 acres of semi-permanent wetlands (Table 6-6). If all wetlands are drawn down by mid-July, the required depth ratio for these
semi-permanent habitats is 5% (i.e., 100 of the 2,000 acres must provide water depths <10 cm). If all 2,000 acres of semi-permanent
wetlands are dry by mid-July, no opportunity exists to meet shorebird needs in the July 22 interval using these wetlands. Seasonal
wetlands could be flooded to meet habitat needs during the second half of July. However, it may be better to delay the drawdown of
some semi-permanent wetlands to meet shorebird needs in the July 22 interval.

Although habitat needs of shorebirds in the July 22 interval may be met through delayed drawdown of semi-permanent wetlands, it
is assumed that habitat needs in the August 8 interval (150 acres) must be met by flooding seasonal wetlands. Flooding of seasonal
wetlands in this hypothetical shorebird region has not occurred prior to mid-August; so providing 150 acres of seasonal wetlands in
the August 8 interval represents a management effort directed solely at shorebird needs. However, this involves early flooding of only
1.5% of the existing seasonal wetland base (150/10,000).
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Fall Flooding Period for the Hypothetical Planning Region

Habitat needs for shorebirds in the Fall Flooding Period (August 17-November 29) range from 300 acres in August and September,
to 600 acres for the November 21 interval (Table 6-7). Although this hypothetical shorebird region contains 20,000 acres of winter
flooded rice, none of this agricultural habitat is available prior to the October 7 interval (October 1-15). As a result, shorebird needs
must be met entirely from seasonal wetland habitats in the August and September intervals.

Seasonal wetland habitat objectives for Table 6-8. Seasonal wetland objectives (acres) for shorebirds in the Fall Flooding Period

shorebirds in the Fall Flooding Period are of a hypothetical planning region.
provided in Table 6-8. Seasonal wetland

objectives prior to October are equivalent j— SWI.nterval Cumul.ativ.e“ Flooded® Requireid I:epth"
to the overall habitat needs of shorebirds, Objective SW Objective SIS Ratio (%)
as most winter flooding of rice has yet to Leog (e -6 25 300 450 600 67
begin. Beginning in October, seasonal $-7 (SePT 1-SEPT 15) 300 750 2,000 38
wetland objectives decline to 50% of S-22 (SEPT 16-SEPT 30) 300 1,050 4,200 25
overall habitat needs (Table 6-7), as rice 0-7 (Ocr 1-OcT 15) 250 1,300 6,500 20
becomes available and is assumed to meet 0-22 (Oct 16-OcT 30) 250 1,550 8,700 18
half of shorebird energy requirements. N-6 (Oct 31-Nov 14) 300 1,850 9,200 20

N-21 (Nov 15-Nov 29) 300 2,150 10,000 22
Although the summed seasonal wetland

ToTAL 2,000 2,150

objective of 2,000 acres is staggered over
seven 15-day intervals, it is possible to SW — Seasonal Wetland.

meet this overall habitat objective in “Includes SW objectives from previous flooding periods.
"Flooded SWi reflect flooding schedules within a shorebird planning region.

a shorter period of time. For example,
‘Cumulative SW Objective/Flooded SW.

seasonal wetland objectives for shorebirds
could be.rr'let in the Fall Floodlng Period Table 6-9. Seasonal wetland objectives (acres) for shorebirds in the Winter Flooding Period
by providing 2,000 acres during the of a hypothetical planning region.

August 23 interval and maintaining these

acres at a depth <10 cm through the end

SWinterval  Cumulative® Flooded®  Required Depth *

of November (Figure 6-8). Interval Objective ~ SW Objective SWs Ratio (%)
Seasonal wetlands become increasingly D-6 (Nov 30-Dec 14) > 2200 10,000 2
available from August through November, D21 (D5 0 DisT ) >0 2300 10,000 .

as these habitats are flooded prior to the -2 (2 ooy o) 50 2330 10,000 -
hunting season. This increase in seasonal J-20 (JaN 14-JAN28) 52 2,400 o000 2
wetlands is reflected in the required depth F-4 (JaN 29-FEB 12) 100 2,500 10,000 25
ratio of shorebird habitat. Two thirds of F-19 (FEB 13-FEB 27) 100 2,600 10,000 26
all seasonal wetland acres that are looded M-6 (FEB 28-MAR 14) 100 2,700 10,000 27

by the August 23 interval must be <10 M-21 (MAR 15-MAR 29) 100 2,800 10,000 28
cm deep if shorebird habitat needs are to TOTAL 600 2,800

b t in this 15-day interval. H ]
¢ met1 1S ay mnterva OWCEVET, SW_ Smmnﬂ[ Wt[and.

“Includes SW objectives from previous flooding periods.

"Flooded SWr reflect flooding schedules within a shorebird planning region.
abundant and fewer of these acres must  <Cymularive SW Objective/Flooded SWs.

be <10 cm to meet shorebird needs

(Figure 6-9). The required depth ratio for

the depth ratio declines in later intervals
as seasonal wetlands become increasingly

intervals in the Fall Flooding Period is calculated as the cumulative objective for seasonal wetlands, divided by the acres of seasonal
wetlands that are flooded. The cumulative seasonal wetland objective includes any objectives from previous flooding periods. In Table
6-8, 4,200 acres of seasonal wetlands are flooded by the September 22 interval. Twenty five percent of these acres must have provided
water depths <10 cm through this interval. This is equivalent to about 1,050 acres of shallow water habitat. Note that this 1050-acre
objective must be appropriately staggered between the August 23 and September 22 intervals if shorebirds needs are to be met for all
intervals (i.c., the required depth ratios must be met for the catlier intervals as well).
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Winter Flooding Period for the Hypothetical Planning Region

Opverall habitat needs for shorebirds in the Winter Flooding Period (November 30-March 29) range from 100 acres in December
and January, to 200 acres in February and March (Table 6-7). Seasonal wetland objectives for shorebird populations in the Winter
Flooding Period are provided in Table 6-9. These wetland objectives are equivalent to 50% of the interval habitat needs, as winter
flooded rice is assumed to meet half of all shorebird energy requirements. Seasonal wetland objectives are also summed from one
interval to the next to provide a total seasonal wetland objective between December and March. Although the summed seasonal
wetland objective is staggered over several 15-day intervals, it is possible to front-end this overall habitat objective. For example,
seasonal wetland objectives for shorebirds could be met in the Winter Flooding Period by providing 600 acres during the December
6 interval and maintaining these acres at a depth <10 cm through the end of March (Figure 6-10).
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Figure 6-8. Seasonal wetland objectives for shorebirds in the Fall Flooding Period by 15-day intervals for a hypothetical planning region.
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Figure 6-9. Changes in the depth ratio for shorebirds in the Fall Flooding Period. The fraction of potential shorebird habitat
(seasonal wetlands) that must be <10 cm deep declines from August through November.
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Figure 6-10. Seasonal wetland objectives for shorebirds in the Winter Flooding Period by 15-day intervals for a hypothetical planning region.
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The required depth ratio increases from December through March (Table 6-9). For the Winter Flooding Period, the depth ratio is
calculated as the summed seasonal wetland objective for a given interval divided by the potential seasonal wetland habitat at the
beginning of the Winter Flooding Period (i.c., the December 6 interval). The required depth ratio increases through winter, as no new
wetlands are being flooded and shorebirds deplete food resources on seasonal wetland acres that are managed below 10 cm in depth
(Figure 6-11). Wetland managers could respond to this increase in required depth ratios by reducing water depths in some wetlands

that are traditionally managed for waterfowl.

30 7

20

epth Ratio (%)

D-6 D-21 J-5 J-20 F-4 F-19 M-6 M-21

15-Day Interval

Figure 6-11. Changes in the required depth ratio for seasonal wetlands in the Winter Flooding Period for a hypothetical planning region.

Spring Flooding Period for the Hypothetical Planning Region

Opverall, habitat needs for shorebirds in the Spring Flooding Period (March 30-May 12) range from 500 acres in each of the April
intervals, to 300 acres in the May 4 interval (Table 6-7). Seasonal wetland objectives for shorebirds in each 15-day interval of the
Spring Flooding Period are provided in Table 6-10. These wetland objectives are equivalent to the overall habitat needs of shorebirds,
as winter flooded rice has been drained prior to the growing season. Seasonal wetland objectives are also summed from one interval to
the next to provide a total seasonal wetland objective for April and May. Although the summed seasonal wetland objective is staggered
over three 15-day intervals, it is possible to front-end this overall habitat objective. For example, seasonal wetland objectives could be
met in the spring period by providing 1,300 acres at the beginning of the April 5 interval and maintaining these acres at a depth <10
cm until mid-May (Figure 6-12). Required depth ratios were not calculated for intervals in the Spring Flooding Period because of the
uncertainty introduced by drawdowns of wetlands during this time. The drawdown of seasonal wetlands may result in an abundance
of shorebird habitat during the Spring Flooding Period (Taft et al. 2002). Finally, the ending cumulative objective of 4,100 acres
suggests that forty one percent (4,100/10,000) of all seasonal wetlands in this hypothetical planning region must be managed for
shorebirds for at least some time during

the wintering period. Estimating what Table 6-10. Seasonal wetland objectives (acres) for shorebirds in the Spring Flooding Period
of a hypothetical planning region.

fraction of wetlands must be managed for
shorebirds may be a useful exercise (i.e.,

depth ratios). However, it bears repeating Interval SW Interval Cumulative SW* I
that such estimates are compromised Objective Objective

by a lack of knowledge on invertebrate A-5 (MAR 30-APR 13) 500 3,300 10,000
communities within these habitats, A-20 (APR 14-APR 28) 500 3,800 3,150
and how these communities respond to M-4 (APR 29-MAY 10) 300 4,100 1,300
shorebird foraging. ToTAL 1,300 4,100

SW — Seasonal Wetland.
“Includes SW objectives from previous flooding periods.
tFlooded SWi reflect flooding schedules within a shorebird planning region.
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Figure 6-12. Seasonal wetland objectives for shorebirds in the Spring Flooding Period by 15-day intervals for a hypothetical planning region.

Water Supplies for Wetland Management for the Hypothetical Planning Region

Water supplies needed to manage seasonal wetlands for wintering waterfowl were estimated in Chapter 4. The assumption here is
that shorebird needs can be met in the context of meeting waterfowl needs provided that adequate amounts of wetland habitat are
managed at depths <10 cm. As a result, water supply estimates that are specific to shorebirds are not needed for the period when
seasonal wetlands are traditionally flooded in the Central Valley (i.c., beginning in mid-August). However, shorebirds rely on the
Central Valley prior to when seasonal wetlands are traditionally flooded (i.e., July and early August), and flooding of wetlands in this
period may be needed to meet shorebird needs. As a result, the water needs (acre-feet) associated with providing seasonal wetlands
prior to conventional flooding dates was estimated. These estimates were based on wetland acre needs of shorebirds outside of
conventional flooding dates (e.g., July and early August). The acre-feet estimate of water needed to flood these wetlands was based on
annual wetland water requirements from the 2000 Central Valley Wetland Water Supply Investigations, CVPIA 3406 (d)(6)(A,B), A
Report to Congress (U.S. Fish & Wildlife Service 2000).

Meeting shorebird needs in the hypothetical planning region required flooding 150 acres of seasonal wetlands in the August 8
interval. Conventional flooding schedules indicate that seasonal wetlands receive about 1 acre-foot of water during the second
half of August and 2-acre feet of water in September (Figure 6-13). However, these

water requirements are geared towards waterfowl and may provide water depths that are 0.4

less than optimal for shorebirds. The JV tentatively assumes that providing shorebird 0.35

habitat outside of the conventional flooding schedules requires 2 acre-feet per acre. s 031

For example, providing 150 acres of seasonal wetlands in the August 8 interval would § 0.25

require 300 acre-feet of water. This water requirement is above and beyond the water TE; 021

needed to manage seasonal wetlands in a conventional manner (i.c., where flooding S0

does not begin before mid to late August). 0(;'51 |

Agricultural Enhancement 0 ' '

A-S A-20 M4

Harvested rice fields that are winter flooded in the Central Valley can provide important 15-Day Interval

shorebird habitat during the wintering period. Similar to wintering waterfowl, winter
Figure 6-13. Changes in the seasonal wetland

depth ratio for shorebirds during the Spring
winter flooded rice is only available from early October through late March (Figure Flooding Period.

6-4). As a result, wetlands must meet 100% of shorebird needs in all 15-day intervals
between July 1 and October 1, and March 30 and May 10.

flooded rice may provide up to 50% of the food energy needs of shorebirds. However,

The methods for determining how much winter flooded rice must be managed at depths <10 ¢m is described using the hypothetical
shorebird region in Table 6-6. The planning region contains 20,000 acres of winter flooded rice. Flooding of this rice begins in early
October, with drawdown complete by the end of March (Figure 6-4).

Overall, habitat needs for shorebirds between October 1 and March 29 range from a high of 600 acres in November, to a low of
100 acres in the December and January intervals (Table 6-7). Agricultural enhancement objectives (i.e., flooded rice) for shorebirds
between October and March are presented in Table 6-11. The agricultural objectives are equivalent to 50% of the interval habitat
needs, as seasonal wetlands are assumed to meet half of all shorebird energy requirements. Agricultural enhancement objectives are
also summed from one interval to the next to provide a total rice objective between early October and the end of March. Although the
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summed agricultural objective of 1,700
acres is staggered over several 15-day
intervals, it is possible to front-end this
overall habitat objective. For example,
the agricultural enhancement objective
could be met by providing 1,700 acres of
winter flooded rice in early October and
maintaining these acres at a depth <10
cm through the end of March (Figure
6-14). The required depth ratio remains
relatively steady for winter flooded rice
between October and March (Figure 6-
15). This is largely the result of interval
rice objectives being small relative to the
amount of flooded rice that is available.

Table 6-11. Rice habitat objectives (acres) for shorebirds between early October and the end of March

Interval

0-7 (Ocrt 1-OcCT 15)
0-22 (Oct 16-OcCT 30)
N-6 (Oct 31-Nov 14)
N-21 (Nov 15-Nov 29)
D-6 (Nov 30-DEC 14)
D-21 (DEC 15-DEC 29)

J-5 (DEC 30-JAN 13)

J-20 (JAN 14-JAN 28)

F-4 (JAN 29-FEB 12)
F-19 (FEB 13-FEB 27)
M-6 (FEB 28-MAR 14)

M-21 (MAR 15-MAR 29)

TOTAL

in a hypothetical planning region.

Rice Interval Cumulative
Objective Rice Objective

250 250
250 500
300 800
300 1,100
50 1,150
50 1,200
50 1,250
50 1,300
100 1,400
100 1,500
100 1,600
100 1,700

1,700 1,700

Flooded”

Rice
2,200
7,600
12,800
15,200
1,7600
20,000
20,000
20,000
20,000
20,000
10,000

5,000

Required®
Depth Ratio (%)

o
-

0 N N N N NN NN

“Flooded Rice reflects post-harvest flooding schedules for rice.
*Cumulative Rice Objective/Flooded Rice.

1800 1
= -
§ 1600
N -
I 1400
X 1200 7
S 1000 A
)
3 800
8 600
S
< 400
3
T 200
0 -
Total O-7 0-22 N-6 -21 D-6 D-21 J-5 J-20 F-4 F-19 M-6 M-21
15-Day Interval
Figure 6-14. Rice habitat objectives for shorebirds by 15-day intervals for a hypothetical planning region.
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Figure 6-15. Changes in the required depth ratio for rice habitat between October and March.
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Summary

Conservation objectives for managed seasonal and semi-permanent wetlands, water supplies, and agricultural enhancement are
summarized for the hypothetical shorebird-planning region in Table 6-12.

Table 6-12. Conservation objectives for non-breeding shorebirds in a hypothetical planning region.

Interval Seasonal Semi Perm. Water Win'ter Flooded
Wetlands (Acres) Wetlands (Acres) (Acre Feet) Rice (Acres)
J-7 (JuLY 1-JULY 15) 0 100 0 0
J-22 (JULY 16-JULY 31) 0 100 0 0
A-8 (AUG 1-AUG 16) 150 0 300 0
A-23 (AUG 17-AUG 23) 300 0 0 0
S-7 (SEPT 1-SEPT 15) 300 0 0 0
S-22 (SEPT 16-SEPT 30) 300 0 0 0
0-7 (Ocr 1-Ocr 15) 250 0 0 250
0-22 (OcT 16-0CT 30) 250 0 0 250
N-6 (OcT 31-Nov 14) 300 0 0 300
N-21 (Nov 15-Nov 29) 300 0 0 300
D-6 (Nov 30-DEC 14) 50 0 0 50
D-21 (DEc 15-DEC 29) 50 0 0 50
J-5 (DEC 30-JAN 13) 50 0 0 50
J-20 (JAN 14-JAN 28) 50 0 0 50
F-4 (JAN 29-FEB 12) 100 0 0 100
F-19 (FEB 13-FEB 27) 100 0 0 100
M-6 (FEB 28-MAR 14) 100 0 0 100
M-21 (MAR 15-MAR 29) 100 0 0 100
A-5 (MAR 30-APR 13) 500 0 0 0
A-20 (APR 14-APR 28) 500 0 0 0
M-4 (APR 29-MAY 10) 300 0 0 0
ToTAL 4,050 200 300 1,700
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Conservation Objectives for Wintering Shorebirds
Within Planning Regions

Sacramento Valley Planning Region

Current Conditions

Population objectives for migrating and wintering shorebirds in the Sacramento Valley Planning Region (Colusa, Butte, American,
and Sutter Basins) are presented in Figure 6-16. Population objectives are the highest for April, with shorebird numbers reaching a
minimum in July. Winter flooded rice provides the majority of foraging habitat potentially available to shorebirds, though seasonal

wetlands exceed 50,000 acres (Table 6-13).
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Figure 6-16. Shorebird population objectives (acres) for the Sacramento Valley Planning Region.

Figure 6-17 depicts the relationship between shorebird population objectives and the availability of seasonally flooded wetlands and
winter flooded rice. Semi-permanent wetlands are assumed to provide shorebird habitat from July 1 to July 15 when they are typically

drawn down and more likely to provide foraging habitat <10 cm in depth.
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Figure 6-17. Shorebird population objectives (red) vs. flooding schedules for managed seasonal wetlands (blue) and rice (green)
for the Sacramento Valley Planning Region. Shorebird population objectives are expressed as the fraction of peak population;
wetlands and rice are expressed as the fraction of these habitats that are flooded.
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Seasonal wetlands provide no habitat prior to the August 23 interval when flooding Table 6-13. Acres of managed wetlands
and intentionally flooded rice in the

of these wetlands in the SV Planning Region typically begins. However, drawdown of Sacramento Valley Planning Region.

semi-permanent wetlands in early July provides some foraging habitat between July 1
and July 15. Increases in the amount of seasonal wetlands track increases in shorebird Qo] St B, Winter
numbers from late August to early December. Shorebird numbers increase during April Wetland Wetland  Flooded Rice

when seasonal wetlands are being drawn down and the amount of foraging habitat <10 50,868 8,968 346,606

cm deep is likely increasing,

Winter flooded rice provides no foraging habitat prior to the October 7 interval. Table 6-14. Habitat objectives for shorebirds

Although rice provides large amounts of potential habitat from late October through in the Sacramento Valley Planning Region
during the Summer Flooding Period.

late March, these habitats are largely dry by the time shorebird numbers peak in April.

] ] Interval Habitat Objective
Management of Existing Seasonal L
and Semi-Permanent Wetlands J-7 (o 1-Jury 15) 106
J-22 (JULY 16-JULY 31) 423
Summer Flooding Period (July 1-August 16) A-8 (AUG 1-AUG 16) e

Shorebirds require 396 acres of foraging habitat <10 cm deep in the July 7 interval,
with habitat needs increasing to 423 acres and 1,584 acres in the July 22 and August Table 6-15. Overall habitat needs for shorebirds
8 intervals respectively (Table 6-14). All habitat requirements during the Summer in the Sacramento Planning Region during the

. . . Lo Fall Flooding Period.
Flooding Period must be met from managed wetlands, as no winter flooded rice is allflooding Ferio

available. ’
Interval : H‘.lb’mt
Semi-permanent wetlands may provide the best opportunity to meet shorebird needs Objective (Acres)
in July. The SV Planning Region contains nearly 9,000 acres of semi-permanent e (e iy £00E i) 1,584
wetlands (Table 6-13). If all these wetlands are drawn down between July 1 and July S-7 (SEPT 1-SEPT 15) 1,584
15, the required depth ratio for these semi-permanent habitats is 4% (i.c., 396 of the $-22 (SEPT 16-SEPT 30) 1,584
8,968 acres must provide water depths <10 cm to meet shorebird needs in the July 0-7 (Ocr 1-Ocr 15) 1,980
7 interval). Semi-permanent public wetlands alone (3,562 acres) can meet shorebird 0-22 (Oct 16-0OcT 30) 1,980
needs in the July 7 interval if only 11% of these habitats provide suitable water depths N-6 (OcT 31-Nov 14) 2,965
during drawdown. If all 8,968 acres of semi-permanent wetlands are drawn down by N-21 (Nov 15-Nov 29) 2,065
mid-July, no opportunity exists to meet shorebird needs in the July 22 interval using TOTAL 14,642

these habitats. Delaying the drawn down of some semi-permanent wetlands until late
July could help provide the 423 acres of habitat needed by shorebirds in the July 22

interval.

Population energy demand estimates for shorebirds indicate that 1,584 acres of wetland habitat are required during the August 8
interval. There are currently no seasonal wetlands flooded in the SV Planning Region during the first two weeks of August, and all
semi-permanent wetlands are assumed to be dry by this time. The 1,584 acres of wetlands needed by shorebirds during this interval
could be met through early flooding of seasonal wetlands. These 1,584 acres represent 3% of existing seasonal wetlands in the SV
Planning Region, and 13% of all public seasonal wetlands.

Fall Flooding Period (August 177-November 29)

Habitat needs for shorebirds in the Fall Flooding Period range from 1,584 acres in each of the August and September intervals, to
nearly 3,000 acres in each of the November intervals (Table 6-15). Although the SV Planning Region has over 350,000 acres of winter
flooded rice, none of this agricultural habitat is available prior to the October 7 interval. As a result, shorebird needs must be met
entirely from seasonal wetland habitats in the August and September intervals. Beginning in October, seasonal wetland objectives
decline to 50% of interval habitat needs as rice is assumed to meet half of all shorebird needs (Table 6-16).
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Table 6-16. Seasonal wetland objectives (acres) for shorebirds in the Sacramento Valley Planning Region during the Fall Flooding Period.

Sl G S gy et bpi

A-23 (AUG 17-AUG 31) 1,584 3,168 2,543 >100

S-7 (SEPT 1-SEPT 15) 1,584 4,752 8,648 55

S-22 (SEPT 16-SEPT 30) 1,584 6,336 19,330 33

0-7 (Ocrt 1-OcT 15) 990 7,326 30,521 24

0-22 (Ocr 16-OcT 30) 990 8,316 41,712 20

N-6 (Oct 31-Nov 14) 1,483 9,799 45,273 22

N-21 (Nov 15-Nov 29) 1,483 11,282 50,868 22
ToTAL 9,698

SW — Seasonal Wetland.

“Includes SW objectives from previous flooding periods.

" Flooded SW reflect flooding schedules within a shorebird planning region.
‘Cumulative SW Objective/Flooded SWr.

Although the total seasonal wetland objective of 9,698 acres is staggered over seven 15-day intervals, it is possible to meet this overall
habitat objective in a shorter period of time. For example, seasonal wetland objectives for shorebirds could be met in the Fall Flooding
Period by providing 9,698 acres during the August 23 interval and maintaining these acres at a depth <10 cm through the end of
November (Figure 6-18).
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Figure 6-18. Seasonal wetland objectives for shorebirds in the Fall Flooding Period by 15-day intervals for the Sacramento Valley Planning Region.

Seasonal wetlands become increasingly available from August through November as these habitats are flooded prior to the hunting
season. This increase in seasonal wetlands is reflected in the required depth ratio, which declines from August through October

(Figure 6-19).
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Figure 6-19. Changes in the required depth ratio for seasonal wetlands in the Fall Flooding Period for the Sacramento Valley Planning Region.

Chapter 6: Wintering Shorebirds 163



Table 6-17. Overall habitat needs for shorebirds
during the Winter Flooding Period.

Interval Habitat Objective
(Acres)
D-6 (Nov 30-DEC 14) 2,965
D-21 (DEc 15-DEC 29) 2,965
J-5 (DEC 30-JAN 13) 3,367
J-20 (JAN 14-JAN 28) 3,367
F-4 (JAN 29-FEB 12) 3,367
: Akt ~ '
By ” el : — A’ F-19 (FEB 13-FEB 27) 3,367
el Lt _) A R o T M-6 (FeB 28-Max 14) 3918
¥ 6inmoﬂ'!£te-.' B, s - A5 YA it S ' M-21 (MAR 15-MAR 29) 3,918
" hoto: Dave Feliz, CDFG * ] YL ] Ty |
2 T ¥ - = - pian _— ToTAL 27,234

Winter Flooding Period (November 30-March 29)

Habitat needs for shorebirds in the Winter Flooding Period range from nearly 3,000 acres in the December intervals, to over 3,900
acres in March intervals (Table 6-17). Fifty percent of these habitat needs must be met from seasonal wetlands, with the balance being
provided by winter flooded rice (Table 6-18). The overall seasonal wetland objective for the Winter Flooding Period is 13,260 acres.
Although this wetland objective is staggered over several 15-day intervals, it is possible to meet this conservation objective in ashorter
period of time. For example, seasonal wetland objectives for shorebirds could be met in the Winter Flooding Period by providing
13,620 acres during the December 6 interval and maintaining these acres at a depth <10 cm through the end of March (Figure 6-
20). As expected, the required depth ratio increases through the Winter Flooding Period, as no new wetlands are being flooded and
shorebirds deplete food resources on seasonal wetland acres that are managed <10 cm in depth (Figure 6-21).

Table 6-18. Seasonal wetland objectives (acres) for shorebirds in the Sacramento Valley Planning Region during the Winter Flooding Period.

Syl Comahe S sy R e
D-6 (Nov 30-DEC 14) 1,483 12,765 50,868 25
D-21 (DEC 15-DEC 29) 1,483 14,248 50,868 28
J-5 (DEC 30-JAN 13) 1,684 15,932 50,868 31
J-20 (JAN 14-JAN 28) 1,684 17,616 50,868 35
F-4 (JAN 29-FEB 12) 1,684 19,300 50,868 38
F-19 (FEB 13-FEB 27) 1,684 20,984 50,868 41
M-6 (FEB 28-MAR 14) 1,959 22,943 50,868 45
M-21 (MAR 15-MAR 29) 1,959 24,902 50,868 49
TotAL 13,620 24,902

SW — Seasonal Wetland.

“Includes SW objectives from previous flooding periods.

"Flooded SWs reflect flooding schedules within a shorebird planning region.
*Cumulative SW Objective/Flooded SWs.
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Figure 6-20. Seasonal wetland objectives for shorebirds in the Winter Flooding Period by 15-day intervals for the Sacramento Valley Planning Region.
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Figure 6-21. Changes in the required depth ratio for seasonal wetlands in the Winter Flooding Period for the Sacramento Valley Planning Region.

Spring Flooding Period (March 30-May 12)

Habitat needs for shorebirds in the Spring Flooding Period range from over 5,000 acres in each of the April intervals to less than 400
acres in May. Shorebird needs must be met exclusively by seasonal wetlands as rice fields are assumed to be dry by this time (Table
6-19). The summed seasonal wetland objective for the Spring Flooding Period is nearly 11,000 acres, with most of these acres needed

in the April intervals (Figure 6-22).

12,000 7
10,000 A
8,000 1
6,000 -
4,000

2,000 A

Habitat Objective (acres)

0 - T 1
Total A-5 A-20 M-4

Figure 6-22. Seasonal wetland objectives for shorebirds in the Spring Flooding Period by 15-day intervals for the Sacramento Valley Planning Region.
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Table 6-19. Seasonal wetland objectives (acres) for shorebirds in the Sacramento Valley Planning Region during the Spring Flooding Period.

Interval SW Interval Objective Cungz;letﬁ:/;fW“ Flooded SW* Habitat
A-5 (MAR 30-APR 13) 5,223 30,125 50,868
A-20 (APR 14-APR 28) 5,223 35,348 16,023
M-4 (APR 29-MAY 10) 348 35,696 6,612
ToTAL 10,794 35,696

SW — Seasonal Wetland.
“Includes SW objectives from previous flooding periods.
"Flooded SWi reflect flooding schedules within a shorebird planning region.

Water Supplies for Wetland Management

Additional water supplies that are needed for shorebirds are based on seasonal wetland needs in the August 8 interval (see earlier
description for establishing water supply objectives). Seasonal wetland objectives for shorebirds in the SV Planning Region during the
August 8 interval are estimated at 1,584 acres. This equates to a water supply need of 3,168 acre-feet.

Agricultural Enhancement

Habitat objectives for flooded rice in the SV Planning Region range from just under 1,000 acres in the October intervals, to neatly
2,000 acres throughout March (Table 6-20). Although the summed agricultural enhancement objective is staggered over several 15-
day intervals, it is possible to front-end this objective. For example, rice habitat objectives could be met by providing 18,566 acres
during the October 7 interval and maintaining these acres at a depth <10 cm through the end of March (Figure 6-23). The required
depth ratio for rice habitat is low for all time intervals, which reflects the large amount of rice acreage that is available relative to

shorebird needs in the SV Planning Region (Figure 6-24).

Table 6-20. Rice habitat objectives (acres) for shorebirds between early October and the end of March in the Sacramento Valley Planning Region.

Rl CmaOeRie e Rt Do
0-7 (Ocrt 1-OcCT 15) 990 990 38,123 3
0-22 (Ocr 16-0cCT 30) 990 1,980 131,171 2
N-6 (Oct 31-Nov 14) 1,483 3,463 221,828 2
N-21 (Nov 15-Nov 29) 1,483 4,946 263,421 2
D-6 (Nov 30-DEC 14) 1,483 6,429 305,013 2
D-21 (DEC 15-DEC 29) 1,483 7,912 346,606 2
J-5 (DEC 30-JAN 13) 1,684 9,596 346,606 3
J-20 (JAN 14-JAN 28) 1,684 11,280 346,606 3
F-4 (JaN 29-FEB 12) 1,684 12,964 346,606 4
F-19 (FEB 13-FEB 27) 1,684 14,648 346,606 4
M-6 (FEB 28-MAR 14) 1,959 16,607 346,606 5
M-21 (MAR 15-MAR 29) 1,959 18,566 346,606 5
ToTAL 18,566 18,566 346,606

“Flooded Rice reflects post-harvest flooding schedules of rice.
! Cumulative Rice Objective/Flooded Rice.
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Figure 6-23. Rice habitat objectives for shorebirds by 15-day intervals for the Sacramento Valley Planning Region.
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Figure 6-24. Changes in the required depth ratio for rice habitat in the Sacramento Valley Planning Region.

Summary

Conservation objectives for managed seasonal and semi-permanent wetlands, water supplies, and agricultural enhancement are
summarized for the SV Planning Region in Table 6-21. Seventy percent of the seasonal wetlands present in the SV Planning Region
(35,696/50,868) must provide foraging depths <10 cm during some portion of the wintering period if seasonal wetland objectives
for shorebirds are to be met. This seems unlikely given the current emphasis on waterfowl habitat management. In contrast, only
5% of existing rice habitat (18,566/346,606) must provide suitable foraging depths during some portion of the wintering period to
meet agricultural enhancement objectives for the SV Planning Region. In all likelihood, this objective is already being exceeded.
Shorebirds in the SV Planning Region may be getting the majority of their food resources from these rice habitats, given that they
total almost 350,000 acres.
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Least sandpiper
Photo: Dave Feliz, CDFG

Table 6-21. Conservation Objectives for non-breeding shorebirds in the Sacramento Valley Planning Region.

Interval Seasonal Semi Perm. Water Winter Flooded
Wetlands (Acres)  Wetlands (Acres) (Acre Feet) Rice (Acres)
J-7 (JULY 1-JULY 15) o 396 o 0
J-22 (JuLyY 16-JULY 31) 0 423 0 0
A-8 (AUG 1-AUG 16) 1,584 0 1,584 0
A-23 (AUG 17-AUG 31) 1,584 0 0 0
S-7 (SEPT 1-SEPT 15) 1,584 0 0 0
S-22 (SEPT 16-SEPT 30) 1,584 0 0 0
0-7 (Ocr 1-OcT 15) 990 0 ¢} 990
0-22 (Oct 16-OcCT 30) 990 0 0 990
N-6 (OcT 31-Nov 14) 1,483 0 ¢} 1,483
N-21 (Nov 15-Nov 29) 1,483 0 0 1,483
D-6 (Nov 30-DEC 14) 1,483 0 0 1,483
D-21 (DEC 15-DEC 29) 1,483 0 0 1,483
J-5 (DEC 30-JAN 13) 1,684 0 0 1,684
J-20 (JAN 14-JAN 28) 1,684 0 0 1,684
F-4 (JAN 29-FEB 12) 1,684 0 0 1,684
F-19 (FEB 13-FEB 27) 1,684 0 0 1,684
M-6 (FEB 28-MAR 14) 1,959 0 0 1,959
M-21 (MAR 15-MAR 29) 1,959 0 0 1,959
A-5 (MAR 30-APR 13) 5,223 0 0 0
A-20 (APR 14-APR 28) 5,223 0 0 0
M-4 (APR 29-MAY 10) 348 0 0 0
ToTAL 35,696 819 1584 18,566
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Delta Planning Region

Current Conditions

Population objectives for migrating and wintering shorebirds in the Delta Planning Region are presented in Figure 6-25. Population
objectives are highest for January and February, with shorebird numbers reaching a minimum in July. Seasonal wetlands provide the

majority of foraging habitat available to shorebirds (Table 6-22).
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Figure 6-25. Shorebird population objectives (acres) for the Delta Planning Region.

Table 6-22. Foraging habitats (acres) available to wintering shorebirds in the Delta Planning Region.

Seasonal Semi Permanent Winter Flooded

Wetland Wetland Rice

14,907 2,633 8,027

Figure 6-26 depicts the relationship between shorebird population objectives and the availability of seasonally flooded wetlands
and winter flooded rice. Semi-permanent wetlands are assumed to provide shorebird habitat from July 1 to July 15 when they are
typically drawn down and likely to provide foraging habitat <10 cm in depth. Seasonal wetlands provide no habitat prior to the
August 23 interval when flooding of these wetlands in the Delta Planning Region typically begins. However, drawdown of semi-
permanent wetlands in early July likely provides some foraging habitat between July 1 and July 15. Increases in the amount of seasonal
wetlands generally track increases in shorebird numbers in this region from late August through February. Although declines in
shorebird numbers correspond to a decline in seasonal wetland acres between late March and May, the amount of foraging habitat
is likely increasing during this period as drawdowns increase the numbers of acres <10 cm in depth. (Figure 6-26). Winter flooded
rice provides no foraging habitat prior to the October 7 interval. However, rice provides large amounts of potential habitat from

November through March when shorebird populations in this region reach their peak.
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Figure 6-26. Shorebird population objectives (red) vs. flooding schedules for managed seasonal wetlands (blue) and rice (green)
for the Delta Planning Region. Shorebird population objectives are expressed as the fraction of peak population; wetlands and rice
are expressed as the fraction of these habitats that are flooded.

Management of Existing Seasonal and Semi-Permanent Wetlands

Summer Flooding Period (July 1-August 15)

Shorebirds require 85 acres of foraging habitat in both the July 7 and July 22 intervals, with habitat needs increasing to 340 acres
in the August 8 interval (Table 6-23). All habitat requirements during the Summer Flooding Period must be met from managed
wetlands, as no winter flooded rice is available.

Table 6-23. Habitat objectives for shorebirds in the Delta Planning Region during the Summer Flooding Period.

Habitat Objective
(Acres)
J-7 (JULY 1-JULY 15) 85
J-22 (JULY 16-JULY 31) 85
A-8 (AUG 1-AUG 16) 340
TotAL 510

Semi-permanent wetlands may provide the best opportunity to meet shorebird needs in July. The Delta Planning Region contains
over 2,600 acres of semi-permanent wetlands. If all these wetlands are drawn down between July 1 and July 15, the required depth
ratio for these semi-permanent habitats is 3% (i.c., 85 of the 2,633 acres must provide water depths <10 cm to meet shorebird needs in
the July 7 interval). Semi-permanent public wetlands alone (945 acres) can meet shorebird needs in the July 7 interval if 9% of these
habitats provide suitable water depths during drawdown. If all 8,968 acres of semi-permanent wetlands are drawn down by mid-July,
no opportunity exists to meet shorebird needs in the July 22 interval using these habitats. Delaying the drawn down of some semi-
permanent wetlands until late July could help meet the 85 acres of habitat needed by shorebirds in the July 22 interval.

Population energy demand estimates for shorebirds indicate that 340 acres of wetland habitat are required during the August 8
interval. There are currently no seasonal wetlands flooded in the region during the first two weeks of August, and all semi-permanent
wetlands are assumed to be dry by this time. The 340 acres of wetlands needed by shorebirds during this interval could be met
through eatly flooding of seasonal wetlands. These 340 acres represent 2% of existing seasonal wetlands in the region, and 6% of all
public seasonal wetlands.

Fall Flooding Period (August 177-November 29)

Habitat needs of shorebirds in the Fall Flooding Period range from 340 acres in the August and September intervals, to nearly 1,300
acres in the January and February intervals (Table 6-24).
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Table 6-24. Overall habitat needs for shorebirds in the Delta Planning Region during the Fall Flooding Period.

Interval ; quitat
Objective (Acres)
A-23 (AUG 17-AUG 31) 340
S-7 (SEPT 1-SEPT 15) 340
S-22 (SEPT 16-SEPT 30) 340
0-7 (Ocr 1-OcT 15) 424
0-22 (Ocrt 16-OcT 30) 424
N-6 (OcT 31-Nov 14) 936
N-21 (Nov 15-Nov 29) 936
ToTAL 3,740

Because winter flooded rice is unavailable prior to October, shorebird needs must be met entirely from seasonal wetland habitats in
the August and September intervals. Beginning in October, seasonal wetland objectives decline to 50% of interval habitat needs, as
rice is assumed to meet half of all shorebird needs (Table 6-25).

Table 6-25. Seasonal wetland objectives (acres) for shorebirds in the Delta Planning Region during the Fall Flooding Period.

Sl Comlatie SV s ReniedDan
A-23 (AUG 17-AUG 31) 340 680 745 91
S-7 (SEPT 1-SEPT 15) 340 1,020 2,534 40
S-22 (SEPT 16-SEPT 30) 340 1,360 5,665 24
0-7 (Ocr 1-OcT 15) 212 1,572 8,944 18
0-22 (OcT 16-0cCT 30) 212 1,784 12,224 15
N-6 (Oct 31-Nov 14) 468 2,252 13,268 17
N-21 (Nov 15-Nov 29) 468 2,720 14,907 18
TotAL 2,380

SW — Seasonal Wetland.

“Includes SW objectives from previous flooding periods.

"Flooded SWi reflect flooding schedules within a shorebird planning region.
‘Cumulative SW Objective/Flooded SW.

Although the total seasonal wetland objective of 2,380 acres is staggered over seven 15-day intervals, it is possible to front-end
this overall habitat objective. For example, seasonal wetland objectives for shorebirds could be met in the Fall Flooding Period by
providing 2,380 acres during the August 23 interval and maintaining these acres at a depth <10 cm through the end of November
(Figure 6-27).

Seasonal wetlands become increasingly available from August through November, as these habitats are flooded prior to the hunting

season. This increase in seasonal wetlands is reflected in the required depth ratio, which declines from August through October
(Figure 6-28).
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Figure 6-27. Seasonal wetland objectives for shorebirds in the Fall Flooding Period by 15-day intervals for the Delta Planning Region.

Chapter 6: Wintering Shorebirds 171



100
J 80 A
=}
Q\,
-§ 60
S
N R
B
ST 20 A
0 : : : : : : Y

A-23 S-7 S-22 O-7 0-22 N-6 N-21

15-Day Interval

Figure 6-28. Changes in the required depth ratio for seasonal wetlands in the Fall Flooding Period for the Delta Planning Region.

Winter Flooding Period (November 30-March 29) Table 6-26. Overa[l habitaF needs.for shore.birds
in the Delta Planning Region during the Winter

Habitat needs for shorebirds in the Winter Flooding Period range from nearly 1,300 Flooding Period.

acres in the December intervals, to 300 acres in March intervals (Table 6-26). Fifty

Habitat

percent of these habitat needs must be met from seasonal wetlands, with the balance Interval

Objective (Acres)

being provided by winter flooded rice (Table 6-27). The overall seasonal wetland
. , . oy . oo D-6 (Nov 30-DEc 14) 936
objective for the Winter Flooding Period is 3,782 acres. Although this wetland objective
. . .. . . . D-21 (DEc 15-DEC 29) 936
is staggered over several 15-day intervals, it is possible to front-end this conservation
objective. For example, seasonal wetland objectives for shorebirds could be met in the J-5 (DEC 30-JaN 13) el
Winter Flooding Period by providing 3,782 acres during the December 6 interval and IF20 (I e o) 1.272
maintaining these acres at a depth <10 cm through the end of March (Figure 6-29). F-4 (Jan 29-FeB 12) R
F-19 (FEB 13-FEB 27) 1,272
As expected, the required depth ratio increases through the Winter Flooding Period as M-6 (FEB 28-MAR 14) -
no new wetlands are being flooded and shorebirds deplete food resources on seasonal o (RUiom e o) -~
wetland acres that are managed <10 cm in depth (Figure 6-30). TOTAL 5,562

Table 6-27. Seasonal wetland objectives (acres) for shorebirds in the Delta Planning Region during the Winter Flooding Period.

Interval SW Interval Cumulative SW* Flooded® Required Depth*
Objective Objective SWs Ratio
D-6 (Nov 30-DEC 14) 468 3,188 14,907 21
D-21 (DEC 15-DEC 29) 468 3,656 14,907 25
J-5 (DEC 30-JAN 13) 636 4,292 14,907 29
J-20 (JAN 14-JAN 28) 636 4,928 14,907 33
F-4 (JAN 29-FEB 12) 636 5,564 14,907 37
F-19 (FEB 13-FEB 27) 636 6,200 14,907 42
M-6 (FEB 28-MAR 14) 151 6,351 14,907 43
M-21 (MAR 15-MAR 29) 151 6,502 14,907 44
ToTAL 3,782 6,502 14,907

SW — Seasonal Wetland.

“Includes SW objectives from previous flooding periods.

tFlooded SWi reflect flooding schedules within a shorebird planning region.
‘Cumulative SW Objective/Flooded SWs.
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Figure 6-29. Seasonal wetland objectives for shorebirds in the Winter Flooding Period by 15-day intervals for the Delta Planning Region.
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Figure 6-30. Changes in the required depth ratio for seasonal wetlands in the Winter Flooding Period for the Delta Planning Region.

Spring Flooding Period (March 30-May 12)

Habitat needs for shorebirds in the Spring Flooding Period range from 402 acres in cach of the April intervals, to 28 acres in May.
Shorebird needs must be met exclusively by seasonal wetlands as rice fields are assumed to be dry by this time (Table 6-28). The
summed seasonal wetland objective for the Spring Flooding Period is nearly 832 acres, with most of these acres needed in the April

intervals (Figure 6-31).
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Figure 6-31. Seasonal wetland objectives for shorebirds in the Delta Planning Region during the Spring Flooding Period by 15-day intervals.
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H Table 6-28. Seasonal wetland objectives (acres) for shorebirds in the
Water Su pp I 1es for Delta Planning Region during the Spring Flooding Period.

Wetland Management

SW Interval Cumulative

Interval . . . . Flooded SWs
Additional water supplies that are needed for shorebirds are Vgpdie | SR
based on seasonal wetland needs in the August 8 interval A-5 (MAR 30-APR 13) 402 6,904 14,907
(see ecarlier description for establishing water supply A-20 (APR 14-APR 28) 402 7,306 4,696
objectives). Seasonal wetland objectives for shorebirds in M-4 (APR 29-MAY 10) 28 7,334 1,938
the Delta Planning Region during the August 8 interval ToTAL 832 7,334

are estimated at 340 acres. This equates to a water supply
need of 680 acre-feet.

Agricultural Enhancement

Habitat objectives for flooded rice in the Delta Planning Region range from just under 1,000 acres in the October intervals, to nearly
2,000 acres throughout March (Table 6-29). Although the total agricultural enhancement objective is staggered over several 15-day
intervals, it is possible to front-end this objective. For example, rice habitat objectives could be met by providing 5,142 acres during
the October 7 interval and maintaining these acres at a depth <10 cm through the end of March (Figure 6-32). The required depth
ratio for rice habitat increases from October through March, and reflects the relatively small amount of rice grown in the region
(Figure 6-33).
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Figure 6-32. Rice habitat objectives for shorebirds by 15-day intervals in the Delta Planning Region.
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Figure 6-33. Changes in the required depth ratio for rice habitat in the Delta Planning Region.
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Black-necked stilts in rice
Photo: Dave Feliz, CDFG

Table 6-29. Rice habitat objectives (acres) for shorebirds between early October and the end of March in the Delta Planning Region.

Interval Rice {ntqwal Cumul‘atitze Rice Floo.ded" Required ADepth”
Objective Objective Rice Ratio
0-7 (Ocrt 1-OcCT 15) 212 212 883 24
0-22 (OcTt 16-0cCT 30) 212 424 3,050 14
N-6 (OcT 31-Nov 14) 468 892 5,137 17
N-21 (Nov 15-Nov 29) 468 1,360 6,100 22
D-6 (Nov 30-DEC 14) 468 1,828 7,064 26
D-21 (DEC 15-DEC 29) 468 2,296 8,027 29
J-5 (DEC 30-JAN 13) 636 2,932 8,027 37
J-20 (JAN 14-JAN 28) 636 3,568 8,027 44
F-4 (JaN 29-FEB 12) 636 4,204 8,027 52
F-19 (FEB 13-FEB 27) 636 4,840 8,027 60
M-6 (FEB 28-MAR 14) 151 4,991 8,027 62
M-21 (MAR 15-MAR 29) 151 5,142 8,027 64
ToTAL 5,142 5,142 8,027

“Flooded Rice reflects post-harvest flooding schedules of rice.
' Cumulative Rice Objective/Flooded Rice.

Summary

Conservation objectives for managed seasonal and semi-permanent wetlands, water supplies, and agricultural enhancement are summarized
for the Delta Planning Region in Table 6-30. Nearly 50% of the seasonal wetlands present in this region (7,334/14,907 acres) must provide
foraging depths <10 cm during some portion of the wintering period if seasonal wetland objectives for shorebirds are to be met. This figure
is even higher for rice, where 64% of all winter flooded rice (5,142/8,027 acres) must provide suitable foraging depths during some portion
of the wintering period to meet agricultural enhancement objectives for this region.
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Table 6-30. Conservation Objectives for non-breeding shorebirds in the Delta Planning Region.

Interval Seasonal Semi Perm. Water (Acre Feet) Wit‘zter Flooded
Wetlands (Acres)  Wetlands (Acres) Rice (Acres)
J-7 (JULY 1-JULY 15) 0 85 0 0
J-22 (JuLY 16-JULY 31) 0 85 0 0
A-8 (AUG 1-AUG 16) 340 0 680 0
A-23 (AUG 17-AUG 31) 340 0 0 0
S-7 (SEPT 1-SEPT 15) 340 0 0 0
S-22 (SEPT 16-SEPT 30) 340 0 0 0
0-7 (Oct 1-OcT 15) 212 0 0 212
0-22 (Ocr 16-OcCT 30) 212 0 0 212
N-6 (OcT 31-Nov 14) 468 0 0 468
N-21 (Nov 15-Nov 29) 468 0 0 468
D-6 (Nov 30-DEcC 14) 468 0 0 468
D-21 (DEC 15-DEC 29) 468 0 0 468
J-5 (DEC 30-JAN 13) 636 0 0 636
J-20 (JAN 14-JAN 28) 636 0 0 636
F-4 (JAN 29-FEB 12) 636 0 0 636
F-19 (FEB 13-FEB 27) 636 0 0 636
M-6 (FEB 28-MAR 14) 151 0 0 151
M-21 (MAR 15-MAR 29) 151 0 0 151
A-5 (MAR 30-APR 13) 402 0 0 0
A-20 (APR 14-APR 28) 402 0 0
M-4 (APR 29-MAY 10) 28 0 0
ToTAL 7,334 170 680 5,142

San Joaquin Basin

Current Conditions

Population objectives for migrating and wintering shorebirds in the San Joaquin Basin are presented in Figure 6-34. Population
objectives are highest in April, with shorebird numbers reaching a minimum in July. Seasonal wetlands provide the majority of
foraging habitat, as no winter flooded rice is available in the basin (Table 6-31).
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Figure 6-34. Shorebird population objectives for the San Joaquin Basin.

Table 6-31. Foraging habitats (acres) available to wintering shorebirds in San Joaquin Basin.

Winter
Flooded Rice

Semi Permanent
Wetland

Seasonal

Wetland

61,013 6,779 0

Figure 6-35 depicts the relationship between shorebird population objectives and the availability of seasonally flooded wetlands.
Semi-permanent wetlands are assumed to provide shorebird habitat from July 1 to July 15 when they are typically drawn down
and likely to provide foraging habitat <10 cm in depth. Seasonal wetlands provide no habitat prior to the August 23 interval when
flooding of these wetlands in the San Joaquin Basin typically begins. However, drawdown of semi-permanent wetlands in early July
likely provides some foraging habitat between July 1 and July 15. Increases in the amount of seasonal wetlands track increases in
shorebird numbers from late August to early November. Shorebird numbers increase during April, when seasonal wetlands are being

drawn down and the amount of foraging habitat <10 cm deep is likely increasing,.
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Figure 6-35. Shorebird population objectives (red) vs. flooding schedules for managed seasonal wetlands (blue) for the San Joaquin Basin. Shorebird
population objectives are expressed as the fraction of peak population; wetlands are expressed as the fraction of seasonal wetlands that are flooded.
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L Table 6-32. Habitat objectives for shorebirds
Mﬂnﬂgement ofExlstmg Seﬂsondl ﬂnd in San Joaquin Basin during the Summer

Semi-Permanent Wetlands Flooding Period.

Summer Flooding Period (July 1-August 15) itz Habitat Objective

(Acres)

Shorebirds require less than 100 acres of foraging habitat in both the July intervals, J-7 (Jury 1-JuLy 15) 85
with habitat needs increasing to 340 acres in the August 8 interval (Table 6-32). Semi- T (o a6 o 5 -
permanent wetlands provide the best opportunity to meet shorebird needs in July. The A8 (AUG 1-AUG 16) 340
San Joaquin Basin contains nearly 6,800 acres of semi-permanent wetlands, of which Torar 505

1,573 acres are publicly owned (Table 6-31). If all semi-permanent wetlands are drawn
down between July 1 and July 15, only 1% of these acres must provide water depths <10
cm deep to meet shorebird needs in the July 7 interval. Semi-permanent public wetlands alone can meet shorebird needs in the July 7
interval even if only 5% of these habitats provide suitable water depths during drawdown. If all semi-permanent wetlands are drawn
down by mid-July, there is no opportunity for these habitats to meet shorebird needs in the July 22 interval. Delaying the drawdown
of some of these habitats until late July could help meet shorebird needs in the July 22 interval.

Shorebirds require 340 acres of foraging habitat in the August 8 interval. There are currently no seasonal wetlands flooded in the San
Joaquin Basin during the first two weeks of August, and all semi-permanent wetlands are assumed to be dry. The 340 acres needed
by shorebirds could be met through early flooding of seasonal wetlands. These 340 acres represent less than 0.1% of existing seasonal
wetlands in the basin.

Fall Flooding Period (August 177-November 29)

Habitat needs for shorebirds in the Fall Flooding Period range from 340 acres in the September intervals, to nearly 2,500 acres in
November (Table 6-33). Shorebird needs in the Fall Flooding Period must be met exclusively from seasonal wetlands, as no winter
flooded rice is available.

Table 6-33. Seasonal wetland objectives (acres) for shorebirds in San Joaquin Basin during the Fall Flooding Period.

mew Sl Comate S gy Rened Do
A-23 (AUG 17-AUG 31) 340 680 4,271 16
S-7 (SEPT 1-SEPT 15) 340 1,020 14,643 7
S-22 (SEPT 16-SEPT 30) 340 1,360 28,676 5
0-7 (Ocrt 1-OcT 15) 424 1,784 42,709 4
0-22 (OcT 16-0cCT 30) 424 2,208 56,132 4
N-6 (Oct 31-Nov 14) 2,497 4,705 56,132 8
N-21 (Nov 15-Nov 29) 2,497 7,202 59,183 12
ToTAL 6,862 7,202

SW — Seasonal Wetland.

“Includes SW objectives from previous flooding periods.

" Flooded SW reflect flooding schedules within a shorebird planning region.
‘Cumulative SW Objective/Flooded SWs.

Although the summed seasonal wetland objective of 6,862 acres is staggered over seven 15-day intervals, it is possible to front-end
this overall habitat objective. For example, seasonal wetland objectives for shorebirds could be met in the Fall Flooding Period by
providing 6,862 acres during the August 23 interval and maintaining these acres at a depth <10 cm through the end of November
(Figure 6-36).

Seasonal wetlands become increasingly available from August through November as these habitats are flooded prior to the hunting
season. This increase in seasonal wetlands is reflected in the required depth ratio, which declines from August through October
(Figure 6-37).
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Figure 6-36. Seasonal wetland objectives for shorebirds in the Fall Flooding Period by 15-day intervals for the San Joaquin Basin.
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Figure 6-37. Changes in the required depth ratio for seasonal wetlands in the Fall Flooding Period for the San Joaquin Basin.

Winter Flooding Period (November 30-March 29)

Habitat needs for shorebirds in the Winter Flooding Period range from nearly 2,100 acres in the January and February intervals, to
over 4,100 acres in both March intervals. All of these habitat needs must be met from seasonal wetlands, as no winter looded rice is

available (Table 6-34).

Table 6-34. Seasonal wetland objectives (acres) for shorebirds in San Joaquin Basin during the Winter Flooding Period.

Sl G W poeasys et
D-6 (Nov 30-DEcC 14) 2,497 9,669 61,013 16
D-21 (DEc 15-DEC 29) 2,497 12,166 61,013 20
J-5 (DEC 30-JAN 13) 2,095 14,261 61,013 23
J-20 (JAN 14-JAN 28) 2,095 16,356 61,013 27
F-4 (JAN 29-FEB 12) 2,095 18,451 61,013 30
F-19 (FEB 13-FEB 27) 2,095 20,546 61,013 33
M-6 (FEB 28-MAR 14) 4,118 24,664 61,013 40
M-21 (MAR 15-MAR 29) 4,118 28,782 61,013 47
ToTAL 21,610 28,782 61,013

SW — Seasonal Wetland.

“Includes SW objectives from previous flooding periods.

"Flooded SW reflect flooding schedules within a shorebird planning region.
‘Cumulative SW Objective/ Flooded SWs.

The overall seasonal wetland objective for the Winter Flooding Period is 21,610 acres. Although this wetland objective is staggered
over several 15-day intervals, it is possible to front-end this conservation objective. For example, scasonal wetland objectives for
shorebirds could be met in the Winter Flooding Period by providing 21,610 acres during the December 6 interval and maintaining
these acres at a depth <10 cm through the end of March (Figure 6-38).

Chapter 6: Wintering Shorebirds 179



As expected, the required depth ratio increases through the Winter Flooding Period as no new wetlands are being flooded and

shorebirds deplete food

Huabitat Objective
(acres)

resources on seasonal wetland acres that are managed <10 cm in depth (Figure 6-39).
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Figure 6-38. Seasonal wetland objectives for shorebirds in the Winter Flooding Period by 15-day intervals for the San Joaquin Basin.
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Changes in the required depth ratio for seasonal wetlands in the Winter Flooding Period for the San Joaquin Basin.

Spring Flooding Period (March 30-May 12)

Habitat needs for shorebirds in the Spring Flooding Period range from nearly 5,500 acres in each of the April intervals, to 366 acres
in May (Table 6-35). The summed scasonal wetland objective for this period is 11,348 acres, with over 95% of these acres needed in

the April intervals (Figure 6-40).

Table 6-

35. Seasonal wetland objectives (acres) for shorebirds in San Joaquin Basin during the Spring Flooding Period.

Interval SW Interval Objective Cu"(l)l;ﬁzi;i’ifwl Flooded SW* Habitat
A-5 (MAR 30-APR 13) 5,491 34,273 61,013
A-20 (APR 14-APR 28) 5,491 39,764 19,219
M-4 (APR 29-MAY 10) 366 40,130 7,932
ToTAL 11,348 40,130

SW — Seasonal Wetland.
“Includes SW objectives from previous flooding periods.
"Flooded SW reflect flooding schedules within a shorebird planning region.
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Figure 6-40. Seasonal wetland objectives for shorebirds in San Joaquin Basin during the Spring Flooding Period by 15-day intervals.

Additional water supplies that are needed for shorebirds are based on seasonal wetland needs in the August 8 interval (see catlier
description for establishing water supply objectives). Seasonal wetland objectives for shorebirds in the San Joaquin Basin during the
August 8 interval are estimated at 340 acres. This equates to a water supply need of 680 acre-feet.

Conservation objectives for managed seasonal and semi-permanent wetlands are summarized for the San Joaquin Basin in Table 6-
36. Nearly 66% of the seasonal wetlands present in this planning region (40,130/61,013 acres) must provide foraging depths <10 cm
during some portion of the wintering period if seasonal wetland objectives for shorebirds are to be met.

Table 6-36. Conservation Objectives for non-breeding shorebirds in San Joaquin Basin.

Interval

J-7 (JULY 1-JULY 15)
J-22 (JuLY 16-JULY 31)
A-8 (AUG 1-AUG 16)
A-23 (AUG 17-AUG 31)
S-7 (SEPT 1-SEPT 15)
S-22 (SEPT 16-SEPT 30)
0-7 (Oct 1-OcT 15)
0-22 (Ocrt 16-0OcCT 30)
N-6 (Oct 31-Nov 14)
N-21 (Nov 15-Nov 29)
D-6 (Nov 30-DEcC 14)
D-21 (DEc 15-DEC 29)
J-5 (DEC 30-JAN 13)
J-20 (JAN 14-JAN 28)
F-4 (JAN 29-FEB 12)
F-19 (FEB 13-FEB 27)
M-6 (FEB 28-MAR 14)
M-21 (MAR 15-MAR 29)
A-5 (MAR 30-APR 13)
A-20 (APR 14-APR 28)
M-4 (APR 29-MAY 10)

ToTAL

Seasonal Wetlands Semi Perm. Water
(Acres) Wetlands (Acres) (Acre Feet)
0 85 0
0 90 0
340 0 680
340 0 0
340 0 0
340 0 0
424 0 0
424 0 0
2,497 0 0
2,497 0 0
2,497 [ 0
2,497 0 0
2,095 0 0
2,095 0 0
2,095 (] o]
2,095 0 0
4,118 0 0
4,118 0 0
5,491 0 0
5,491 0 0
366 o]
40,130 175 680
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Tulare Basin

Current Conditions

Table 6-37. Foraging habitats (acres) available to wintering
shorebirds in the Tulare Basin.

Population objectives for migrating and wintering shorebirds in the Tulare
Basin are presented in Figure 6-41. Population objectives are highest in April,
with shorebird numbers reaching a minimum in July. Seasonal wetlands
provide the majority of foraging habitat, as no winter flooded rice is available

Seasonal

Wetland

Semi Permanent
Wetland

Winter Flooded

Rice

! ) ) i 20,212 2,245
in this planning region (Table 6-37).
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Figure 6-41. Shorebird population objectives (acres) for the Tulare Basin.

Figure 6-42 depicts the relationship between shorebird population objectives and the availability of seasonally flooded wetlands.
Semi-permanent wetlands are assumed to provide shorebird habitat from July 1 to July 15, when they are typically drawn down
and likely to provide foraging habitat <10 cm in depth. Seasonal wetlands provide no habitat prior to the August 23 interval, when
flooding of these wetlands in the Tulare Basin typically begins. However, drawdown of semi-permanent wetlands in early July likely
provides some foraging habitat between July 1 and July 15. Increases in the amount of seasonal wetlands track increases in shorebird
numbers from late August through October. However, shorebird populations are high in early and mid-August when no seasonal
wetlands are available. Shorebirds in the basin currently rely on sub-optimal habitats like evaporation ponds in August (Shuford et
al. 1998), which probably reflects the lack of flooded seasonal wetlands. Shorebird numbers in the basin increase again during April
when seasonal wetlands are being drawn down and the amount of foraging habitat <10 cm deep is likely increasing,
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Figure 6-42. Shorebird population objectives (red) vs. flooding schedules for managed seasonal wetlands (blue) for the Tulare Basin. Shorebird population
objectives are expressed as the fraction of peak population; wetlands are expressed as the fraction of seasonal wetlands that are flooded.

Management of Existing Seasonal and Semi-Permanent Wetlands

Summer Flooding Period (July 1-August 16)

Table 6-38. Habitat objectives for shorebirds in

Shorebirds require approximately 600 acres of foraging habitat in both the July intervals, Tulare Basin during the Summer Flooding Period.

with habitat needs increasing to nearly 2,300 acres in the August 8 interval (Table
6-38). Semi-permanent wetlands provide some opportunity to meet shorebird needs

| i i i Interval Habitat Objective
in July. The Tulare Basin contains nearly 2,250 acres of semi-permanent wetlands, (Acred)

of which 746 acres are publicly owned (Table 6-37). If all semi-permanent wetlands I-7 (Jow 1-Jory 15) g

are drawn down between July 1 and July 15, twenty-five percent of these acres must -2 (JoLy 16.Jury 31) oos
maintain water depths <10 cm deep to meet shorebird needs in the July 7 interval. A8 (A0 1406 16) -

Semi-permanent public wetlands alone can meet shorebird needs in the July 7 interval ToTAL -

if 76% of these habitats provide suitable water depths during drawdown. If all semi-
permanent wetlands are drawn down by mid-July, there is no opportunity for these habitats to meet shorebird needs in the July 22
interval. Delaying the drawdown of some of these habitats until late July could help meet shorebird needs in the July 22 interval.

Shorebirds require 2,263 acres of foraging habitat in the August 8 interval. There are currently no seasonal wetlands flooded in the
Tulare Basin during the first two weeks of August, and all semi-permanent wetlands are assumed to be dry. The 2,263 acres needed
by shorebirds could be met through early flooding of seasonal wetlands. However these 2,263 acres represent over 10% of existing
seasonal wetlands in the basin, and finding water supplies for this early flooding may be difficult.

Fall Flooding Period Table 6-39. Seasonal wetland objectives (acres) for shorebirds in Tulare Basin during the Fall Flooding Period.
(August 17-November 29)

. . . SW Interval Cumulative” 5 Required*
Habitat needs for shorebirds in the Interval Objective SW Objective e
Fall Floodmg Period range from over A23 (AUG 17-AUG 31) 2,263 1526 145 ~100
2,800 acres in the October intervals,

. S-7 (SEPT 1-SEPT 15) 2,263 6,789 4,851 >100
to 1,400 acres in November (Table S35 (SoPT 165 | .
-22 (SEPT 16-SEPT 30 2,2 ,052 ,500
6-39). Shorebird needs in this period 0 (0ot 1.0 3 3 905 = 9
. - CcT 1-0CT 1 2,82 11,881 14,148 8

must be metexclusively from seasonal 7( ) ? b4 4
wetlands, as no winter flooded rice is 0:22(Qcri6:0ar 50) 2829 14,710 18,595 79
available in basin. N-6 (OcT 31-Nov 14) 1,404 16,114 18,999 85

N-21 (Nov 15-Nov 29) 1,404 17,518 19,606 89

TotAL 15,255 17,518

SW — Seasonal Wetland.

“Includes SW objectives from previous flooding periods.

"Flooded SW reflect flooding schedules within a shorebird planning region.
‘Cumulative SW Objective/Flooded SW5.
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The total seasonal wetland objective for Tulare Basin in the Fall Flooding Period is 15,255 acres (Figure 6-43). It is unlikely that
this objective is currently met for shorebirds. Although the Tulare Basin contains over 20,000 acres of seasonal wetlands, almost all
of these habitats would have to provide foraging depths <10 cm to fully meet shorebird needs. This is reflected in the required depth
ratio, which exceeds or approaches 1.0 in each 15-day interval of the Fall Flooding Period (Figure 6-44).
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Figure 6-43. Seasonal wetland objectives for shorebirds in the Fall Flooding Period by 15-day intervals for the Tulare Basin.
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Figure 6-44. Changes in the required depth ratio for seasonal wetlands in the Fall Flooding Period for the Tulare Basin.

Winter Flooding Period (November 30-March 29)

Habitat needs for shorebirds in the Winter Flooding Period range from nearly 750 acres in the January and February intervals, to over
1,700 acres in both March intervals (Table 6-40). The overall seasonal wetland objective for the Winter Flooding Period is 9,216 acres
(Figure 6-45). As expected, the required depth ratio remains high through the Winter Flooding Period, as no new wetlands are being
flooded and shorebirds deplete food resources on seasonal wetland acres that are managed <10 cm in depth (Figure 6-46).
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Table 6-40. Seasonal wetland objectives (acres) for shorebirds in Tulare Basin during the Winter Flooding Period.

Interval SI(/)Vb;zZ::I Cumol;)lja;:;(; L Flooded SW s Req;;:’lrt(;;i g/f)p i

D-6 (Nov 30-DEC 14) 1,404 18,922 20,212 94
D-21 (DEC 15-DEC 29) 1,404 20,326 20,212 >100
J-5 (DEC 30-JAN 13) 748 21,074 20,212 >100
J-20 (JAN 14-JAN 28) 748 21,822 20,212 >100
F-4 (JaN 29-FEB 12) 748 22,570 20,212 >100
F-19 (FEB 13-FEB 27) 748 23,318 20,212 >100
M-6 (FEB 28-MAR 14) 1,708 25,026 20,212 >100
M-21 (MAR 15-MAR 29) 1,708 26,734 20,212 >100

TOTAL 9,216 26,734 20,212

SW — Seasonal Wetland.

“Includes SW objectives from previous flooding periods.

tFlooded SW's reflect flooding schedules within a shorebird planning region.
‘Cumulative SW Objective/Flooded SW's
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Figure 6-45. Seasonal wetland objectives for shorebirds in the Winter Flooding Period by 15-day intervals for the Tulare Basin.
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Figure 6-46. Changes in the required depth ratio for seasonal wetlands in the Winter Flooding Period for the Tulare Basin.
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Spring Flooding Period (March 30-May 12)

Habitat needs for shorebirds in the Spring Flooding Period range from nearly 2,300 acres in each of the April intervals, to 152 acres
in May (Table 6-41). The summed seasonal wetland objective for the Spring Flooding Period is 4,706 acres, with over 95% of these
acres needed in the April intervals (Figure 6-47).

Table 6-41. Seasonal wetland objectives (acres) for shorebirds in Tulare Basin during the Spring Flooding Period.

SW Interval ~ Cumulative SW* Flooded SW*

el Objective Objective Habitat
A-5 (MAR 30-APR 13) 2,277 29,011 20,212
A-20 (APR 14-APR 28) 2,277 31,288 6,367
M-4 (APR 29-MAY 10) 152 31,440 2,628
ToTAL 4,706 31,440

SW — Seasonal Wetland.
“Includes SW objectives from previous flooding periods.
"Flooded SW's reflect flooding schedules within a shorebird planning region.

5,000 1
4,000
3,000

2,000 T

Habirar Objective
(acres)

1,000 T

Total A-5 A-20 M-4

15-Day Interval

Figure 6-47. Seasonal wetland objectives for shorebirds in Tulare Basin during the Spring Flooding Period by 15-day intervals.

Water Supplies for Wetland Management

Additional water supplies that are needed for shorebirds are based on seasonal wetland needs in the August 8 interval (see earlier
description for establishing water supply objectives). Seasonal wetland objectives for shorebirds in the Tulare Basin during the August
8 interval are estimated at 2,263 acres. This equates to a water supply need of 4,526 acre-feet.

Summary

Conservation objectives for managed seasonal and semi-permanent wetlands are summarized for the Tulare Basin in Table 6-42.
Seasonal wetland objectives for shorebirds cannot be met even if all currently available habitat provides foraging depths <10 cm
during some portion of the wintering period. This obviously does not occur in the Tulare Basin, which may explain the reliance of

shorebirds on sub-optimal habitats within this basin.
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Table 6-42. Conservation objectives for non-breeding shorebirds in Tulare Basin.

Interval Seasonal Semi Perm. Water
Wetlands (Acres)  Wetlands (Acres) (Acre Feet)

J-7 (JULY 1-JULY 15) 0 566 0
J-22 (JULY 16-JULY 31) 0 604 0

A-8 (AUG 1-AUG 16) 2,263 0 4,526
A-23 (AUG 17-AUG 31) 2,263 0 0
S-7 (SEPT 1-SEPT 15) 2,263 0 0
S-22 (SEPT 16-SEPT 30) 2,263 0 0
0-7 (Ocr 1-OcT 15) 2,829 0 0
0-22 (Ocrt 16-0cCT 30) 2,,829 0 0
N-6 (OcT 31-Nov 14) 1,404 0 0
N-21 (Nov 15-Nov 29) 1,404 0 0
D-6 (Nov 30-DEC 14) 1,404 0 0
D-21 (DEc 15-DEC 29) 1,404 0 0
J-5 (DEC 30-JAN 13) 748 0 0
J-20 (JAN 14-JAN 28) 748 0 0
F-4 (JAN 29-FEB 12) 748 0 0
F-19 (FEB 13-FEB 27) 748 0 0
M-6 (FEB 28-MAR 14) 1,708 0 0
M-21 (MAR 15-MAR 29) 1,708 0 0
A-5 (MAR 30-APR 13) 2,277 0 0
A-20 (APR 14-APR 28) 2,277 0 0
M-4 (APR 29-MAY 10) 152 0

ToTAL 31,440 1,170 4,526

Summary

Acre objectives for seasonal wetlands, semi-permanent

Dunlin
Photo: Brian Gilmore

wetlands, and winter flooded rice are summarized for the entire
Central Valley in Tables 6-43 through 6-45. Habitat objectives
for shorebirds are strongly dependant on the estimates of
invertebrate biomass adopted for wetland and agricultural
habitats. Unfortunately, invertebrate biomass estimates do not
exist for Central Valley habitats. As a result, the JV had to rely
on biomass estimates obtained from other regions of the United
States. More importantly, the JV assumed that invertebrate
food sources are not renewable in the face of shorebird
foraging. In reality, invertebrate populations and biomass may
grow or remain stable despite the effects of shorebird foraging
(i.e., invertebrate food resources are not depleted in the way
seed resources are). If invertebrate populations are wholly or
partially renewable, then shorebird habitat objectives may be
overestimated. Future efforts to document seasonal changes in
invertebrate biomass within the Central Valley should allow
the JV to refine these habitat objectives.
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Long-billed dowitchers
Photo: Brian Gilmore

Table 6-43. Seasonal wetlands objectives (acres) for shorebirds in the Central Valley.

Interval Delta Planning Region San Joaquin Basin Tulare Basin
J-7 (JULY 1-JULY 15) 0 0 0 0 0
J-22 (JuLY 16-JULY 31) 0 0 0 0 0
A-8 (AUG 1-AUG 16) 1,584 340 340 2,263 4,527
A-23 (AUG 17-AUG 31) 1,584 340 340 2,263 4,527
S-7 (SEPT 1-SEPT 15) 1,584 340 340 2,263 4,527
S-22 (SEPT 16-SEPT 30) 1,584 340 340 2,263 4,527
0-7 (Ocr 1-OcT 15) 990 212 424 2,829 4,455
0-22 (Oct 16-0cCT 30) 990 212 424 2,829 4,455
N-6 (OcTt 31-Nov 14) 1,483 468 2,497 1,404 5,852
N-21 (Nov 15-Nov 29) 1,483 468 2,497 1,404 5,852
D-6 (Nov 30-DEC 14) 1,483 468 2,497 1,404 5,852
D-21 (DEcC 15-DEC 29) 1,483 468 2,497 1,404 5,852
J-5 (DEC 30-JAN 13) 1,684 636 2,095 748 5,163
J-20 (JAN 14-JAN 28) 1,684 636 2,095 748 5,163
F-4 (JAN 29-FEB 12) 1,684 636 2,095 748 5,163
F-19 (FEB 13-FEB 27) 1,684 636 2,095 748 5,163
M-6 (FEB 28-MAR 14) 1,959 151 4118 1,708 7,936
M-21 (MAR 15-MAR 29) 1,959 151 4,118 1,708 7,936
A-5 (MAR 30-APR 13) 5,223 402 5,491 2,277 13,393
A-20 (APR 14-APR 28) 5,223 402 5,491 2,277 13,393
M-4 (APR 29-MAY 10) 348 28 366 152 894
TotAL 35,696 7,334 40,130 31,440 114,600
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Table 6-44. Semi-permanent wetland objectives (acres) for shorebirds in the Central Valley.

Interval Delta Planning Region San Joaquin Basin Tulare Basin
J-7 (JuLY 1-JULY 15) 396 85 85 566 1,132
J-22 (JuLY 16-JULY 31) 423 85 90 604 1,202
ToTAL 819 170 175 1,170 2,334

Table 6-45. Winter Flooded Rice objectives (acres) for shorebirds in the Central Valley.

Interval Delta Planning Region San Joaquin Basin Tulare Basin
J-7 (JULY 1-JULY 15) 0 0 0 0 0
J-22 (JuLY 16-JULY 31) 0 0 0 0 0
A-8 (AUG 1-AUG 16) 0 0 0 0 0
A-23 (AUG 17-AUG 31) 0 0 0 0 0
S-7 (SEPT 1-SEPT 15) 0 0 0 0 0
S-22 (SEPT 16-SEPT 30) 0 0 0 0 0
0-7 (Ocr 1-OcT 15) 990 212 0 0 2,192
0-22 (OcT 16-0cCT 30) 990 212 0 0 1,202
N-6 (OcT 31-Nov 14) 1,483 468 0 0 1,951
N-21 (Nov 15-Nov 29) 1,483 468 0 0 1,951
D-6 (Nov 30-DEC 14) 1,483 468 0 0 1,951
D-21 (DEC 15-DEC 29) 1,483 468 0 0 1,951
J-5 (DEC 30-JAN 13) 1,684 636 0 0 2,320
J-20 (JAN 14-JAN 28) 1,684 636 0 0 2,320
F-4 (JAN 29-FEB 12) 1,684 636 0 0 2,320
F-19 (FEB 13-FEB 27) 1,684 636 0 0 2,320
M-6 (FEB 28-MAR 14) 1,959 151 0 0 2,110
M-21 (MAR 15-MAR 29) 1,959 151 0 0 2,110
A-5 (MAR 30-APR 13) 0 0 0 0 0
A-20 (APR 14-APR 28) 0 0 0 0 0
M-4 (APR 29-MAY 10) 0 0 0 0 0
ToTAL 18,566 5,142 0 0 23,708

Although shorebird habitat objectives may be conservative, regional differences in habitat objectives and required depth ratios help
suggest where the JV should focus its efforts for shorebirds both temporally and spatially. During the Summer Flooding Period (July
1-August 16), shorebird habitat needs in the July intervals may be met through staggered drawdowns of semi-permanent wetlands.
Within the SV, Delta, and San Joaquin Basin Planning Regions, only a small percent of existing semi-permanent wetlands must
provide habitat <10 cm in depth. It seems likely that shorebird needs are either being met in these regions, or can be met with minor
management adjustments. In contrast, a much higher percent of semi-permanent wetlands in the Tulare Basin must provide foraging
depths <10 cm during the July drawdowns to meet shorebird needs. Tulare Basin also differs from the other three planning regions
during the first half of August (August 8 interval). Over 10% of the existing seasonal wetlands would need to be flooded early to meet
shorebird needs during this period. This objective may be especially challenging given the high cost of water in the basin. In contrast,
less than 3% of the seasonal wetlands in the SV, Delta, and San Joaquin Basin Planning Regions need to be flooded during the first
half of August. The Tulare Basin contains 50% of all shorebirds in the Central Valley during the Summer Flooding Period, and faces
unique conservation challenges. As a resul, it represents the J Vs highest regional priority during this period.
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Although shorebird populations in the Tulare Basin decline in the second half of the Fall Flooding Period, the region remains a priority
during this time. Required depth ratios in the SV, Delta, and San Joaquin Basin Planning Regions remain relatively low during the
Fall Flooding Period. The lower the required depth ratio, the more likely that shorebird habitat needs are being met. In contrast,
required depth ratios in the Tulare Basin during the Fall Flooding Period were near or at 100% for all 2-week time intervals.

Required depth ratios increased in the SV, Delta, and San Joaquin Basin Planning Regions during the Winter Flooding Period,
and remained near or at 100% for the Tulare Basin. It seems likely that shorebirds may have increasing difficulty in meeting
their food energy needs during the Winter Flooding Period as wetlands become fully flooded and the availability of shallow water
habitat declines. Drawdown of seasonal wetlands during winter resulted in significant increases in shorebird use, which supports this
assumption (Taft et al. 2002).

The Delta Planning Region, San Joaquin Basin, and Tulare Basin are considered priority regions for additional habitat conservation
to meet shorebird needs during the Winter Flooding Period. Although required depth ratios in the SV Planning Region were similar
to other regions, the abundance of rice habitat in the SV Planning Region makes it more likely that shorebird needs are being met
in this region.

Finally, no priority regions were identified for the Spring Flooding Period. Most seasonal wetlands are being drawn down during this
period, which may create an abundance of shallow water habitat that exceeds shorebird needs (Taft et al. 2002).
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Black-necked stilts
Photo: Sacramento Bee/Chris Crewell

This chapter addresses the needs of seven species of shorebirds that
breed within the Central Valley.

Introduction

Among the shorebirds breeding within the Central Valley, only the killdeer (Charadrius
vociferous), the black-necked stilt (Himantopus mexicanus), and the American avocet
(Recurvirostra americana) are widespread, numerous, and nest in a variety of wetland,
agricultural, and water treatment or storage habitats. Because of their widespread
distribution and available survey information, black-necked stilts (s#i/ts) and American
avocets (avocets) form the basis for breeding shorebird habitat objectives in the 2005
Plan. Four other shorebird species also breed in the Central Valley including snowy
plover (Charadrius alexandrinus), spotted sandpiper (Actitis macularia), Wilson’s snipe
(Gallinago delicata), and Wilson’s phalarope (Phalaropus tricolor). Although there are no
breeding population estimates for these species, future surveys could lay the foundation
for additional habitat objectives specific to these shorebird species.

Historical Overview of Central Valley
Breeding Shorebird Habitat

Prior to European settlement, the Central Valley contained extensive shallow-water
wetland habitat that varied both seasonally and annually depending on the amount of
flooding from winter rains and spring runoff. These shallow-water wetlands were highly
productive, and when they persisted into spring and summer, provided important
habitat for many species of breeding waterbirds, and shorebirds (Shuford et al. 2001).
By the mid-1900s, breeding populations of stilts and avocets in California had been
reduced commensurate with the loss of interior marshlands (Grinnell and Miller 1944).
The loss of breeding habitat for stilts and avocets in the Central Valley was partially
offset by the creation of salt ponds in the San Francisco Bay estuary, where nesting

populations of both species increased early in the 1900s (Gill 1977).

“The Central Valley supports
thousands of nesting shorebird
species such as black-necked
stilt, American avocet, and
killdeer, as well as populations
of snowy plover. These popula-
tions are important on both a
statewide and regional scale.”

Glenn Olson
Executive Director
Audubon California
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Killdeer

ﬂ Photo: Dave Feliz, CDFG

/) In addition to habitat loss, breeding shorebirds in the Central Valley are often exposed to
“ ' poor or toxic water conditions, because they frequently rely on evaporation and sewage
ponds for breeding habitat. In the 1980s, agricultural drain water in the San Joaquin
. Valley containing high levels of salts and trace elements was delivered to wetlands
to provide wildlife habitat and to agricultural evaporation ponds for disposal. This
contamination resulted in bioaccumulation of selenium sufficient to harm reproduction
of shorebirds, including stilts and avocets (Ohlendorf et al. 1987, 1993; Skorupa and

Obhlendorf 1991.

In wetlands, exposure to selenium has been reduced by filling over areas which
contained highest concentrations of this element or by providing uncontaminated
water for wetland management. Evaporation ponds are now managed to reduce
contamination risk to wildlife by: (1) filling some ponds; (2) hazing birds or physically
altering ponds to make them less attractive; and (3) creating nearby uncontaminated
wetlands as alternative habitat (Moore et al. 1990, Steele and Bradford 1991, Bradford
1992). Despite steady declines in selenium levels, concentrations in some species still
exceed those known to impair reproduction (Paveglio et al. 1992, 1997; Hothem and

Welsh 19944,6). Monitoring is ongoing to determine shorebird and other bird response to these management actions. (R. Hansen,
Hansen’s Biological Consulting, unpublished data).

Habitat needs for wintering shorebirds were established using a forage-based model that directly linked population objectives to
habitat goals (Chapter 6). However, there is no clear link between population objectives for breeding shorebirds and the amount of
habitat needed to support breeding birds. The approach used here establishes five-year habitat objectives that reflect the pace of JV
accomplishments in recent years. Five years is the amount of time expected between the 2006 Plan and the next Implementation
Plan update. It is important that JV partners recognize that this is a short-term objective that reflects the practical realities of
habitat delivery in the Central Valley. Habitat objectives for breeding shorebirds may increase in future plan updates, as a better
understanding of the link between population objectives and habitat needs of breeding shorebirds is gained. The remainder of this
chapter is divided into two sections: (1) a short review of planning information available for breeding shorebirds in the Central Valley;
and (2) conservation objectives for breeding shorebirds in the Central Valley.

A Review of Planning Information Available

for Breeding Shorebirds in the Central Valley

The JV used four planning regions within the Central Valley to evaluate breeding shorebird needs and to establish conservation
objectives for this bird group: (1) Sacramento Valley, consisting of Colusa, Butte, American, and Sutter Basins; (2) Delta, consisting
of Yolo and Delta Basins; (3) San Joaquin Basin; and (4) Tulare Basin. The Suisun Basin was not included, as counts do not exist for
this region. However, the Suisun Marsh does provide valuable habitat for breeding shorebirds, and the following conservation actions
identified in the Southern Pacific Shorebird Conservation Plan may benefit this bird group: (1) maintain or increase current breeding
populations of killdeer, black-necked stilt, and American avocet by restoring, enhancing or creating nesting habitat; (2) incorporate
shorebird habitat components in tidal marsh restorations; (3) increase tidal circulation and water quality in marshes to enhance
invertebrate productivity and shorebird foraging areas; (4) time water drawdowns in managed marshes to correspond with the peak
of spring shorebird migration from mid-April to mid-May; (5) manage vegetation in some ponds to provide expanses of open habitat;
and (6) increase nesting habitat for black-necked stilt and American avocet in managed marshes through the strategic placement of
islands. (PRBO 2003).

Four factors were considered when establishing conservation objectives for breeding shorebirds in the Central Valley: (1) historic
patterns of habitat loss; (2) current distribution of breeding shorebirds among planning regions; (3) an estimate of the habitat
resources currently available to breeding shorebirds in each planning region; and (4) annual rates of wetland restoration in the Central
Valley. Annual wetland restoration rates provide a basis for identifying how much conservation work might be accomplished on
behalf of breeding shorebirds in the next five years, while factors one through three provide the basis for distributing this objective
in a biologically meaningful way.
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Historic Habitat Loss

Although 95% of the Central Valley’s wetlands are now gone, loss of shorebird habitat has been particularly high in the Tulare Basin.
Prior to European settlement, Tulare Lake represented the largest freshwater body west of the Mississippi River (Johnson et al. 1993,
Thelander and Crabtree 1994). Tulare Basin also contained several smaller lakes (Buena Vista, Goose, Kern), that together provided
260,000 acres of seasonal wetlands and over 250,000 acres of semi-permanent marshes (Griggs et al. 1992).

In 2001, the California State University, Chico began to develop a set of historic natural vegetation maps for the Central Valley of
California that identify major changes in the valley due in part to hydrologic alterations associated with the Central Valley Project
(1945) and the California State Water Project (1973). Preliminary analysis from the Central Valley Historic Mapping Project indicates
that 96% of the historic wetland and aquatic habitats of the Tulare Basin were lost prior to 1995, and that the loss of these habitat types
in the other planning regions of the Central Valley, has ranged between 55% and 87% (http://www.gic.csuchico.edu/historic).

Hydrologic factors varied significantly among basins of the Central Valley, resulting in regional differences in the amount of summer
wetland habitat. Despite suffering disproportionately high rates of wetland loss, the Tulare Basin likely contained an abundance of
summer wetland habitat relative to other areas of the valley. Because Tulare Basin was a terminal basin, it retained water well into
summer, since most water moved slowly out of the basin via evaporation. The timing of flood events was another important factor
in producing regional differences in summer wetland habitat. Rainfall induced floods (Dec-Mar) predominated in the Sacramento
Valley Planning Region, whereas prolonged snowmelt floods (Apr-June) were the norm in the San Joaquin Valley, particularly in
the Tulare Basin (The Bay Institute 1998). Various accounts indicate that Tulare Basin wetland habitats supported large numbers of
breeding birds, including pelicans, cormorants, waterfowl, shorebirds, and terns.

Current Shorebird Distribution

Surveys were conducted throughout the Central Valley in 2003 to determine distribution, abundance, and habitat use of breeding stilts
and avocets. These two species form the basis for breeding shorebird habitat objectives in the 2006 Plan. The 2003 survey estimated
29,600 stilts and 10,550 avocets in the entire Central Valley, exclusive of Suisun Marsh (Shuford et al. 2004). The distribution of
these two species among habitat types and planning regions of the Central Valley is presented in Tables 7-1 and 7-2.

Sixty-four percent of all breeding shorebirds (stilts and avocets combined) were observed in the Sacramento Valley Planning Region, with
32% of all birds counted in the Tulare Basin. Less than 5% were observed in the Delta Planning Region and the San Joaquin Basin.
Seventy-four percent of all stilts were observed in the Sacramento Valley Planning Region, with most others (23%) observed in the Tulare
Basin. The Delta Planning Region and the San Joaquin Basin each contained less than 3% of all breeding stilts (Table 7-1). Unlike stilts,
most avocets (57%) were counted in the Tulare Basin. The Sacramento Valley Planning Region contained 36% of all breeding avocets,
while the combined counts from the San Joaquin and Tulare Basins made up less than 8% of all birds (Table 7-2).

The distribution of breeding shorebirds among habitat types also differed by planning region. Ninety-eight percent of all stilts in the
Sacramento Valley Planning Region were observed in rice fields and only one percent in managed wetlands. In contrast, thirty-five percent
of all stilts in the Tulare Basin were counted in managed wetlands (Table 7-1). Avocets displayed similar geographic variation in their use of
habitat types. Nearly 93% of all avocets in the Sacramento Valley Planning Region were observed in rice fields, with less than 4% occurring
in managed wetlands. In contrast, nearly half of all avocets in the Tulare Basin were observed in managed wetlands (Table 7-2).

Table 7-1. Numbers (%) of breeding black-necked stilts in various habitat types by planning regions of the Central Valley in 2003 (from Shuford et al. 2004).

Sacramento Valley Delta San Joaquin Basin Tulare Basin Central Valley Total
MANAGED WETLANDS 219 (1.0) 4(2.5) 307 (44.2) 2,441 (35.3) 2,971 (10.0)
SEWAGE PONDS 133 (0.6) 33 (20.6) 274 (39.4) 1,329 (19.2) 1,769 (6.0)
RICE FIELDS 21,412 (98.1) 72 (45.0) 26 (3.7) 0 (0.0) 21,510 (72.7)
WATER STORAGE FACILITIES 42 (0.2) 0 (0.0) 2(0.3) 820 (11.8) 864 (2.9)
MISCELLANEOUS 21 (0.1) 51 (31.9) 86 (12.4) 202 (2.9) 360 (1.2)
EVAPORATION PONDS 0 (0.0) 0 (0.0) 0 (0.0) 1,170 (16.9) 1,170 (4.0)
AGRICULTURAL CANALS 0 (0.0) 0 (0.0) 0 (0.0) 958 (13.8) 958 (3.2)
TOTAL OF ALL HABITAT TYPES 21,827 160 695 6,920 29,602
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Table 7-2. Numbers (%) of breeding American avocets in various habitat types by planning regions of the Central Valley in 2003 (From Shuford et al. 2004).

Sacramento Valley Delta San Joaquin Basin Tulare Basin Central Valley Total

SEWAGE PONDS 121 (3.2) 12 (13.8) 217 (29.6) 614 (10.3) 964 (9.1)

RICE FIELDS 3,469 (92.6) 27 (31.0) 15 (2.0) 0 (0.0) 3,511 (33.3)
WATER STORAGE FACILITIES 11 (0.3) 0 (0.0) 1 (0.1) 192 (3.2) 204 (1.9)
MISCELLANEOUS 6(0.2) 45 (51.7) 104 (14.2) 55 (0.9) 210 (2.0)

EVAPORATION PONDS 0 (0.0) 0 (0.0) 0 (0.0) 1,538 (25.7) 1,538 (14.6)
AGRICULTURAL CANALS 0(0.0) 0 (0.0) 0(0.0) 694 (11.6) 694 (6.6)

TOTAL OF ALL HABITAT TYPES 3744 87 732 5,983 10,546

Stiles and avocets were more evenly distributed among habitat types in the Tulare Basin than in any other planning region of the
Central Valley. Five habitats in the Tulare Basin held >10% of all stilts or avocets. The Tulare Basin was the only planning region
where agricultural evaporation ponds, canals ditches, and water storage facilities (water recharge ponds, storm water storage ponds,
and reservoirs) supported large numbers of stilts and avocets. The proportion of shorebirds in managed wetlands in the Tulare Basin,
and to a lesser degree in the Central Valley as a whole, was weighted heavily by large numbers of stilts and avocets counted in a single
compensation wetland in the Tulare Basin that was supplied by saline water from an adjacent agricultural evaporation basin.

Overall, shorebirds in some parts of the Central Valley (e.g., Tulare Basin) rely heavily on habitats that serve the production, water
conveyance, storage, treatment, or disposal needs of agriculture, municipalities, or industry. The use of some of these habitats may
expose shorebirds to toxic substances. Therefore, reliance on some of these artificial environments is risky as future management
practices may serve human efficiencies and economies, but reduce benefits to wildlife. This highlights the need to restore and enhance
sufficient summer wetland habitat to meet the needs of breeding shorebirds, and other migratory and resident wildlife.

Existing Habitats

Acres of managed semi-permanent wetlands and planted rice are presented for each of the four planning regions in Table 7-3. These
acre estimates are intended to provide an index to the amount of habitat now available to breeding shorebirds in each of these four
planning regions. However, the JV recognizes that Table 7-3 does not include all habitat types (e.g., water storage habitats), nor does
it distinguish between semi-permanent wetlands that are managed consistent with shorebird needs vs. semi-permanent habitats that
are not managed with shorebird needs in mind. Still, the habitat estimates presented in Table 7-3 provide some insight to regional

differences in the resources available to breeding shorebirds.
Table 7-3. Existing breeding shorebird habitats (acres)

in the Central Valley. Half of all semi-permanent wetlands in the four shorebird planning
regions occur in the Sacramento Valley Planning Region, with most of

Semi-permanent ; .. . . .
- Planted rice the remaining wetlands located in the San Joaquin Basin. Only about

wetlands

Planning region

ten percent of all semi-permanent wetlands occur in the Tulare Basin,

SACRAM;:LTF(;VALLEY 110:142818 4?13;:6 despite this region’s importance to breed.ing shorebirds. Fir.lally, ab.out

5% of all managed wetlands are located in the Delta Planning Region,

Cjorauni 0 10:000 where breeding shorebird numbers are low relative to other areas of the
MG LI 2245 ° Central Valley (Table 7-3).

Annual Rates of Wetland Restoration in the Central Valley

Annual tracking of JV accomplishments indicates that wetland restoration in the Central Valley averages about 6,000 acres per year.
Between 10% and 15% of these wetlands are managed as semi-permanent wetlands, depending on the basin (U.S. Fish and Wildlife
Service 2000). Assuming an average value of 12.5%), approximately 750 acres of semi-permanent wetlands are annually restored in the

Central Valley.
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Conservation
Objectives
for Breeding

Shorebirds

Although Central Valley shorebirds
breed in a variety of habitats (Shuford
et al. 2004), there is general agreement
that conservation efforts should focus on
providing summer wetland habitat (semi-
permanent wetlands) that is managed
to prevent widespread establishment of
robust emergent plant communities.
As a result, conservation objectives for
breeding shorebirds in the 2006 Plan are
limited to: (1) the establishment of semi-
permanent wetland objectives (acres) in
each of the four planning regions; and (2)
the annual water needs of these wetlands.
It is assumed that these wetlands will be American avocet
managed consistent with the needs of Sl i

breeding shorebirds, including control of
robust emergent vegetation, provision of unvegetated nesting islands, provision of shallow foraging habitat for adults and young,
and, where appropriate, employing methods to control predation of nests and young (see Shuford et al. 2004 for more specific

management recommendations).

Recent surveys of breeding shorebirds in the Central Valley indicate that most birds breed in the Sacramento Valley Planning Region
and the Tulare Basin. Of the 40,000 stilts and avocets observed in the 2003 breeding survey, nearly 64% occurred in the Sacramento
Valley Planning Region. Tulare Basin accounted for 32% of this total (Tables 7-1 and 7-2). Although both these planning regions are
important to breeding shorebirds, they differ in terms of historic habitat loss and existing habitat resources. Loss of historic shorebird
breeding habitat appears to be especially high in the Tulare Basin with the loss of terminal lake systems to agriculture. Moreover,
Tulare Basin has considerably less summer wetland habitat than occurs in the Sacramento Valley Planning Region. These differences
in existing habitat resources are compounded by the difficulty in acquiring water for summer wetland habitat in Tulare Basin because
of high costs and low availability.

Wetland Restoration

The conservation objective is to restore 7,500 acres of semi-permanent wetlands over the next five years (Table 7-4). Restoration of
semi-permanent wetlands in the Central Valley has averaged about 750 acres per year in recent years. This objective is a two-fold
increase over current rates of restoration, and was apportioned among the four planning regions based on the current distribution of
breeding shorebirds, historic patterns of wetland loss, and existing wetland resources. While believed to be realistic, this objective will
require a substantial effort on the part of JV partners to deliver over the next five years.

Wetland Water Requirements

Annual water needs for semi-permanent wetlands are estimated to average 6.5 acre-feet per acre (U.S. Fish and Wildlife Service
2000). Table 7-5 identifies the annual wetland water needs to meet breeding shorebird requirements based on five year habitat
objectives for each planning region.
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Table 7-4. Five-year wetland restoration objectives for breeding shorebirds in the Central Valley.

Summary

Overall, meeting the five-year habitat

Planning region 5 year acre objective

objectives for breeding shorebirds in the
Central Valley requires an additional ‘
7,500 acres of semi-permanent habitat

to be distributed as described in Table
7-4. Longer-term habitat objectives for

TuLARE BasIN 4,435

TotAL 7,500

breeding shorebird populations will be
developed over the next several years by

the JV, and will be reflected in future Table 7-5. Annual wetland water needs (acre-feet) to meet 5-year breeding shorebird habitat objectives.
revisions of the 2006 Plan. It is assumed

Annual acre feet

that these acres will be managed in a way Planning region

that is consistent with breeding shorebird Need
needs (see Shuford et al. 2004 for specific DL T S
habitat management recommendations). DeLTA 5,688
The forthcoming JV monitoring and SAN JOAQUIN BasIN 8,548
evaluation plan should outline an TULARE BASIN 28,828
approach to monitor the suitability of ToTAL 48,752

semi-permanent wetland habitat  for

breeding shorebirds and population

response to habitat increases. In addition, it may suggest monitoring needs for breeding shorebird species not included in this chapter,
and an approach to produce additional habitat objectives for those species.
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This chapter addresses conservation needs within the Central Valley
for waterbirds, a large and diverse group that includes seabirds,
coastal waterbirds, wading birds and marshbirds that rely on aquatic
habitats.

Introduction

The Central Valley provides habitat for thirty-cight species of waterbirds. The North
American Waterbird Conservation Plan (NAWCP; Kushlan et al. 2002) provides
a continental framework for the conservation and management of 23 families of
North American waterbirds. Version 1 of the NAWCP concentrates on colonial
nesting species with future versions of the plan to address solitary-nesting waterbirds.
The NAWCP outlines four goals with associated strategies and desired results for
waterbirds: (1) species and population; (2) habitat; (3) education and information; and
(4) coordination and information. The NAWCP also relegates responsibility to regional
step-down conservation plans for the development of specific conservation goals at
regional scales. In the absence of a completed regional bird conservation plan, this
2005 Plan incorporates appropriate recommendations from the NAWCP Species and
Population