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Central Valley Project and State Water Project
Drought Operations Plan and Operational Forecast
April 1, 2014 through November 15, 2014

Balancing Multiple Needs in a Third Dry Year

This Drought Operations Plan and Operational Forecast (the Plan) is based on collaborative
discussions between the U.S. Bureau of Reclamation (Reclamation), California Department of Water
Resources (DWR), U.S. Fish and Wildlife Service (USFWS), National Marine Fisheries Service (NMFS),
California Department of Fish and Wildlife (CDFW), and the State Water Resources Control Board
(State Water Board). The Plan will be modified based on evolving information which could include
additional conditions in State Water Board regulatory approvals as well as federal Endangered
Species Act (FESA) and California Endangered Species Act (CESA) requirements. Most importantly,
the Plan, as described below, is based upon hydrologic conditions as of early March including recent
storms. Reclamation and DWR intend to continue to refine the Plan in collaboration with other
agencies as ongoing weather changes current conditions and forecasts for the Sierra snowpack,
reservoir storage, and river flow.

[.  Introduction and Purposes of the Plan

As California approaches the summer of a third consecutive dry year, economic and environmental
challenges for our State are mounting. Limited water supplies create a crisis that will require
extraordinary management measures on the part of water project operators, water quality and
environmental regulators, the hundreds of local water agencies that supply most Californians with
water, and State residents themselves. The latest National Weather Service data continue to show
nearly the entire State in severe drought and over two-thirds in extreme drought. According to this
same data, more of the State is in exceptional or extreme drought than when the Governor issued
his drought proclamation on January 17, 2014. In this extraordinarily dry year, all water users,
including agricultural, municipal, and fish and wildlife uses will suffer hardship.

Since December of 2013, State and Federal agencies that supply water, protect fish and wildlife, and
regulate water quality have worked together daily to cope with drought. Together, these agencies
have maximized regulatory flexibility to adjust quickly to changes in the weather and environment
and bolster water supplies when possible while minimizing impacts to fish and wildlife.

These agencies also are currently charting a collaborative course for the coming summer and fall of
2014. This Plan and Operational Forecast was developed in coordination with Reclamation and
DWR, USFWS, NMFS, CDFW, and the State Water Board. The Plan outlines proposed actions and a
likely range of coordinated operations of the Central Valley Project (CVP) and State Water Project
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(SWP) from April 1 through November 15, 2014, and is based on the conservative but prudent
assumption that conditions will remain dry, and that drought may persist into 2015.

The following are the purposes of the Plan:

1. During this extreme drought year, operate the CVP and SWP to provide for, at a minimum,
essential human health and safety needs throughout the CVP and SWP service areas from April
1 through November 15, 2014, and retain the capability to provide for such minimum needs in
water year 2015 if the drought continues. For clarity, Reclamation and DWR's consideration of
these essential human health and safety needs includes adequate water supplies for drinking
water, sanitation, and fire suppression, but does not extend to other urban water demands such
as outdoor landscape irrigation. While most Californian communities have adequate reserve
supplies, some will require continued delivery of limited amounts of water through the CVP and
SWP systems to meet these basic needs.

2. Another primary purpose is control of saltwater intrusion in the Sacramento-San Joaquin Delta.
The Delta drains roughly 40 percent of California. Enough fresh water must flow into the Delta
throughout dry months to repel saltwater that pushes inland on ocean-driven tides from San
Francisco Bay. If there is not enough water in upstream reservoirs to release to rivers to repel
the saltwater, it can contaminate the channels from which water supplies are drawn, not just for
the SWP and CVP, but also for Delta farmers and water districts in nearby Contra Costa,
Alameda, and San Joaquin counties. Maintaining enough reservoir storage to control Delta
salinity this spring through the fall is critical. Therefore, this Plan balances the need to protect
upstream storage, the need to maintain minimal exports from the Delta in the spring and
summer, and the need to maintain salinity control in the Delta for future deliveries later in the
year and into 2015.

3. Athird major purpose in crafting a plan for water project operations this spring through the fall
involves the need to preserve enough cold water deep in Shasta Lake and other reservoirs to
maintain cool water temperatures in the Sacramento River for different runs of Chinook salmon.
These same water supplies may be needed to provide for critical needs in 2015, if conditions
remain dry.

4. A fourth major purpose is the continued need to maintain minimum protections for endangered
species and other fish and wildlife resources that are suffering from unavoidable impacts due to
a drought of this magnitude and necessary drought-related actions. Most elements of the
controlling regulations that provide protection will be fully implemented this year. This Plan
calls out those elements that have been or could be modified in order to balance all needs,
while providing minimum protections required by law. As such, Reclamation and DWR propose
this Plan to ensure compliance with applicable laws and requirements of the regulatory agencies
for operations through November 15, 2014. The Plan will be submitted by Reclamation and
DWR for concurrent review under applicable laws, including the Federal ESA, CESA, and the
California Water Code.
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An underlying objective is to maximize regulatory flexibility while still remaining within the
boundaries of existing law and regulations. Maximizing such flexibility allows the project operators
to adjust quickly to changes in the weather and environment and to maximize the beneficial use of
water to the greatest extent possible within the law. This goal of improving water supply includes
facilitating water transfers to ensure the most critical supply needs are met throughout the service
areas of the CVP and SWP.

[I. 2014 Water Conditions and CVP/SWP Operations for January through
March

Three years have passed since sufficient rain and snow fell on California to classify the year as “wet.”
In 2012, precipitation was below average, and 2013 was classified as dry. So far, 2014, has proven
abnormally dry and will be classified as critically dry. The months of December and January —
typically the wettest of the year — featured a record-breaking lack of precipitation. February and
March brought several storms, but not enough precipitation to make up the deficit.

The State’s April 1 snow survey found a Sierra Nevada snowpack that is still well below average in
terms of water content for this time of year. Storage in major reservoirs is below average, too, and
less than a month remains in California’s typical “wet” season.

In January, after weeks with no precipitation, Reclamation and DWR grew concerned that CVP and
SWP reservoirs would be depleted if they met Delta outflow levels as water rights permits required
starting February 1. Depletion of reservoirs would compromise the long-term ability of the CVP and
SWP to supply basic human needs, continue repelling saltwater in the Delta, and provide adequate
carry over storage for cold water needs of Chinook salmon.

On January 29, Reclamation and DWR sought a temporary modification to their water rights permits
and licenses. On January 31, 2014, the Executive Director of the State Water Board issued an Order
that granted temporary modification for the next 180 days in response to drought conditions. The
modification allowed the Projects to reduce Delta outflow and thus conserve upstream storage for
use later. It also allowed the Projects to pump at a minimal level —a combined 1,500 cubic feet per
second (cfs) — to supply essential public health and safety needs when Delta outflow was lower than
would typically allow such pumping. According to the petition and subsequent acknowledgement in
the Order, Reclamation and DWR convened a Real Time Drought Operations Management Team
(RTDOMT) comprised of representatives from Reclamation, DWR, fisheries agencies, and the State
Water Board to discuss more flexible operations of the Projects while protecting beneficial uses.
The same day the temporary modifications were granted, DWR announced that the 29 public water
agencies that contract for SWP supplies could expect no allocation in 2014. Reclamation, operator
of the CVP, similarly announced that no supplies would be available to CVP agricultural water service
contractors south of the Delta. Additionally, Reclamation informed the State and Federal wildlife

Drought Operations Plan and Operational Forecast 3 April 8, 2014



refuges, Grasslands Ecological Area, and long-time water rights holders along the Sacramento and
San Joaquin rivers would receive 40 percent of their contract totals.

The January Order has been amended three times by the State Water Board’s Executive Director to
give water project operators the flexibility to respond to storms.

e On February 7, 2014, the Order was amended to allow project operators to pump at higher
levels to capture storm runoff. Pumping rose to roughly 6,000 cfs and stayed there until
February 18.

e On February 28, 2014, the Order was amended to extend the adjusted Delta outflow into
March.

e On March 18, 2014, the Executive Director of the State Water Board issued an Order
allowing the SWP and CVP to reduce outflow by allowing a reference salinity level known as
X2 position to move upstream from Chipps Island. This change allowed the Projects to
maintain pumping levels when X2 was west of Collinsville. The March order also restored
the full latitude of the CVP and SWP to use all the water exported from the Delta for the full
range of uses. It allowed for the captured and stored water to be used for purposes other
than human consumption, sanitation, and fire suppression, once those basic needs are met.

Along a similar timeline over these months, the Federal and State fish and wildlife agencies worked
in close coordination with Reclamation and DWR to receive, analyze, and respond to the water
project operators’ requests for additional operational flexibility while still remaining within the
boundaries of the applicable environmental laws and regulations. USFWS, NMFS, and CDFW
coordination efforts included the following:

e OnJanuary 31, 2014, Reclamation submitted to the NMFS and USFWS the measures
included in their TUC Petition as a contingency plan and outlined their and DWR requested
approval from the State Water Board for temporary modification to the Water Rights
Decision 1641 (D-1641) permit terms related to the Delta outflow and Delta Cross Channel
(DCC) standards. In the TUC Petition, Reclamation and DWR requested that the D-1641
Delta outflow standard be changed from a 3-day average of net delta outflow of 7,100 cfs at
Collinsville to allow for the necessary 1,500 cfs minimum health and safety deliveries while
also allowing additional preservation of cold water pool. Reclamation and DWR indicated
that this operation might result in a Delta outflow in the 3,000 cfs to 4,500 cfs range.
Reclamation and DWR also requested permission to open the DCC gates for human health
and safety purposes based on the consultation process with the fishery agencies.

e OnlJanuary 31, 2014, in response to the January 31, 2014, request from Reclamation,
USFWS issued a memo concurring that the proposed modifications described in the January
TUC Order issued by the State Water Board would have no additional adverse effects on
delta smelt or its critical habitat.
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e OnJanuary 31, 2014, in response to the request from Reclamation submitting the TUC
Petition, the NMFS issued a letter concluding that the TUC Petition was consistent with
Action 1.2.3.C of the NMFS 2009 BiOp and met the specified criteria for a drought
contingency plan for February. An a set of operational criteria was developed that provided
for initial DCC gate opening on February 1, 2014, and a set of monitoring triggers that would
result in DCC gate closures or diurnal gate openings for various durations. In addition, a
team of managers from Reclamation, DWR, State Water Board, DFW, NMFS, and the USFWS
was established to meet weekly, in order to coordinate management of water supplies and
protection of natural resources during the course of the declared drought emergency.

e On February 4, 2014, Reclamation submitted a letter to NMFS requesting an early
determination of the Vernalis flow-to-combined export (I:E) ratio of 1:1, due to the
unlikelihood that the current dry hydrology would change considerably and the need to plan
in advance and accommodate water transfers.

e On February 7, 2014, in response to the February 4, 2014, request from Reclamation, NMFS
issued a letter agreeing that an early determination of the I:E ratio of 1:1 was warranted for
this year. Furthermore, that water transfers that increase flow down the San Joaquin River
would be beneficial to out-migrating salmonids.

e On February 27, 2014, Reclamation submitted a proposal to the NMFS and USFWS to extend
the provisions of the TUC Petition through March 31 as their interim drought contingency
plan for March, as they will still be unable to meet 1.9 MAF of storage in Shasta Reservoir at
the end of September 2014.

e On February 28, 2014, in response to a February 27, 2014, request from Reclamation,
USFWS issued a memo concurring that the proposed extension of the modifications
described in the January TUC Order and February amendment to the Order would have no
additional adverse effects on delta smelt or its critical habitat.

e On February 28, 2014, in response to a February 27, 2014, request from Reclamation, NMFS
provided a letter, concluding that they agreed that Action 1.2.3.C of the NMFS 2009 BiOp is
still in effect, that a drought contingency plan is warranted, and that the proposal is
consistent with Action 1.2.3.C and met the specified criteria for a drought contingency plan
for March. Under the proposed drought contingency plan, Reclamation and DWR would
continue to maintain minimum releases during March from Shasta Reservoir, which should
meet a Wilkins Slough flow not to exceed 4,000 cfs, and the minimum 3,000 cfs Delta
outflow required by the State Water Board’s revised Order. It was agreed that modified
operations of the DCC gates may still be required to maintain water quality standards in the
Delta.
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e On March 14, 2014, Reclamation submitted to the NMFS and USFWS a proposal to adjust
the provisions of their March contingency plan through the end of March. Specifically, they
proposed D-1641 Delta Outflow objective compliance to be achieved through a 7,100 cfs
outflow on a 3day average and/or X2 position at Collinsville, and to capture additional
natural flow in the Delta due to recent storm events by adjusting implementation of action
IV.2.3 in the NMFS 2009 BiOp so that the 14-day running average Old and Middle River
(OMR) flow shall be calculated and be no more than 25% more negative than -5000 cfs for
the next 7 days. Reclamation and DWR would then be operated to OMRs more positive
than -5000 cfs for 10 days to the end of the month.

e On March 14, 2014, in response to a March 14, 2014, request from Reclamation, USFWS
issued a memo on the proposed modifications to the TUC Order and BiOp Reasonable and
Prudent Alternative (RPA) that concluded while additional adverse effects may occur, those
effects were considered minimal and the jeopardy determination and incidental take
statement from the 2008 BiOp remain unchanged.

e On March 14, 2014, in response to a March 14, 2014, request from Reclamation, NMFS
issued a letter that concluded the proposed modifications were consistent with Action
1.2.3.C of the NMFS 2009 BiOp and met the specified criteria for a drought contingency plan.
Furthermore, effects would be minimized through 1) planned operations from March 20-31
that result in less negative OMRs than -5000 cfs, including minimum combined health and
safety exports from March 26-31; and 2) the continued implementation of the action
triggers provided in action 1V.2.3. This conclusion was based on real-time physical and
biological data and the recognition in the RPA that Reclamation may not be able to operate
to all RPA elements in the case of severe drought.

e CDFW coordinated closely with USFWS and NMFS on the biological analysis and decision-
making. In addition, DWR consulted with CDFW on each of these proposed urgency
changes, and CDFW found them to be consistent with the California Endangered Species
Act, as a result of the findings by both NMFS and USFWS that the actions were consistent
with the biological opinions.

Importantly, this rapid intra- and inter-agency coordination sought to make real-time decisions
within the existing regulatory framework rather than waive or overrun applicable law.

Storms in February and March have helped to increase Delta outflow (see Attachment A) above
applicable restrictions, so that most project operations since February 1 occurred in compliance with
unmodified State and Federal water quality and environmental rules. Restrictions that limited
pumping to health and safety purposes were in place only 11 days during the first six weeks after
the January 31 TUC Order issued by the State Water Board’s Executive Director. As a result, most of
the water pumped from the Delta through March 2014 by the SWP and CVP and stored in San Luis
Reservoir is available for all highest priority beneficial purposes, including providing for the most
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critical needs of agriculture, industry, manufacturing, fish and wildlife, environmental protection,
and municipalities.

Similarly, even though the State Water Board and NMFS have allowed for potential opening of the
Delta Cross Channel (DCC) gates since February 1, the DCC gates were opened from February 1
through February 9 but have been closed, per usual implementation of D-1641 and the 2009 NMFS
BiOp, since February 10. The adjusted implementation of the -5,000 cfs OMR reverse flow, based on
the OMR-index demonstration project values, limit allowed for (and resulted in) seven days on
which the 14-day OMR limit could be more negative than -5,000 cfs —a period during which the
DCC gates were closed and Delta outflow per D-1641 was being met. The more negative OMR was
balanced with more positive OMR from March 22-31, 2014, including minimum health and safety
combined exports at 1500 cfs from March 27-31, 2014. The averaging period for the export/inflow
(E/1) ratio has been one of the most active modifications, with the calculation regularly shifting
between the 3-day (as storm flows rise) and 14-day inflow (as storm flows recede) averaging
periods.

I[II.  Critical CVP/SWP Operational Considerations

The operational forecasts developed for this Plan are designed to make the most efficient use of the
limited water resources in 2014 for multiple beneficial uses while managing the potential risks of
continued drought conditions into 2015. As discussed above, the general Plan objectives are to
improve cold water pool storage in upstream reservoirs through May, continue operation of the
Delta pumping facilities while taking advantage of opportunities to export natural or abandoned
flow while maintaining Delta water quality and minimizing adverse effects of listed fish, and to
manage reservoir releases in June through September to concurrently benefit in-stream
temperature objectives, meet Sacramento Valley in-basin needs, and preserve carry over storage.

The Plan includes considerations on how the Projects propose to operate under different hydrologic
conditions. The actual operation is still uncertain at this time because of changing hydrologic
conditions. The 90 percent exceedance hydrology assumes inflows from rainfall and snowmelt at
levels that are likely to be exceeded with a 90 percent probability, or in other words, there is a ten
percent or less chance of actual conditions turning out to be this dry or drier. The 50 percent
probability is the 50/50 assumption-- it is just as likely to be drier or wetter. It has been relatively
wet recently-- more precipitation has occurred than projected under both the 90 and 50 percent
exceedance hydrology forecasts. This means there will likely be more water available than
described in the 90 percent hydrologic forecast. Forecasts are updated monthly and account for
recent storm events. These updates are generally provided by the 3rd week of the month.

A. Essential Human Health and Safety

At DWR's request, the 29 public water agencies that buy from the SWP quantified their needs to
meet demands for drinking, hygiene, and sanitation (collectively 55 gallons per person per day), plus
fire protection. Most SWP contractors have alternative sources of water, including groundwater

Drought Operations Plan and Operational Forecast 7 April 8, 2014



and local reservoirs. The remaining estimated needs not met by those alternative sources in 2014
are less than 10,000 acre-feet and about 260,000 acre-feet in 2015. Those totals will fluctuate
based on precipitation.

Reclamation has used a figure of 50 percent of the historical municipal and industrial CVP water use
as an estimate of health and safety needs. Reclamation reviewed data furnished by their
contractors and currently estimates that the south of Delta CVP contractors would need about 260
TAF of water for health and safety annually. In water year 2014, about 65 TAF of that annual
guantity would be needed from the CVP. This estimate will vary from year to year depending on the
availability of other supplies including SWP supply and groundwater use. This health and safety
estimate is based on 50 gallons per day per capita and 80 percent of historical commercial\industrial
use.

B. Maintaining Salinity Control and Emergency Drought Barriers

Another primary concern is control of saltwater intrusion in the Delta. As of today, Reclamation and
DWR's planning assumptions for 2014 include the possibility of installing rock barriers temporarily
across three Delta waterways to conserve reservoir storage by physically restricting the movement
of saltwater. The three likely barriers would be constructed at Steamboat and Sutter sloughs and
West False River. With the barriers in place, releases from Shasta, Oroville, and other reservoirs to
provide sufficient Delta outflow to repel salt and protect Delta water may be reduced. If the
barriers are determined to be necessary, DWR would complete installation by early June, delaying
construction as long as possible to minimize effects on fish. The rock barriers would be removed by
November 1 at Steamboat and Sutter sloughs and by November 15 at West False River. A decision
on whether to install the barriers could be made as late as the end of April, depending on snowpack,
precipitation, and runoff. This decision will include consideration of the trade-offs between water
supply, water quality, and species protections. However, in the event that the barriers are needed,
preliminary permitting steps are being taken now subject to the contingency of final decisions later.

C. Reserves for 2015

DWR estimates that the forecasted carryover storage of approximately one million acre-feet in Lake
Oroville by the end of water year 2014 (September 30, 2014) will be sufficient to meet human health
and safety needs in 2015 (projected as 260,000 af) and other project purposes, including maintaining
Delta salinity control. This level of storage should be sufficient under a conservative 90% exceedance
hydrologic assumption for water year 2015, while still meeting regulatory and contractual
commitments. This level of carryover storage would also be sufficient under even drier conditions
assuming the implementation of management actions in 2015 similar to those being put into practice
this year. These actions have included modifications to implementation of D-1641 standards,
planned construction of Delta Salinity Barriers, and potential curtailments to other non-human health
and safety uses in the Sacramento-San Joaquin River Basins.

Reclamation estimates that current projected cumulative end of September storages of CVP
reservoirs (Shasta, Trinity, and Folsom) will range from about 1.4 maf (90 percent hydrology
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with barriers) and 1.9 maf (50 percent hydrology without barriers). Reclamation believes these
storages are adequate to meet the 2015 water year needs for the CVP. This assumes
implementation of the same drought management actions as specified above. Drier conditions
could entail further drought management activities.

D. Coldwater Species’ Needs

Reclamation and DWR, working in close collaboration with other State and Federal agencies, are
committed to ensuring sufficient cold water to meet species needs. A primary concern is the
preservation of cold water pool in Shasta Reservoir. Winter-run Chinook salmon in the Sacramento
River below Keswick Dam depend on cold water stored in Shasta Reservoir, and low reservoir levels
result in less cold water available. Under the 90 percent exceedance (with barriers) forecast
included in this Plan, storage projections and associated temperature modeling demonstrate that
winter-run Chinook spawning areas are at risk. The 50 percent exceedance forecast illustrates
improved conditions for temperatures in the upper Sacramento River.

E. CVP and SWP Water Supplies for 2014

Based on conditions in late March, DWR expects to maintain a zero allocation for its 29 water
contractors. Long-time water rights holders along the Feather River (“settlement contractors”)
would receive 50 percent of their contract water quantities, which is the least amount of water that
can be delivered to them under their contracts with DWR.

Based on conditions in late March, Reclamation, at this time is not changing its earlier
announcement that proposed to provide no supplies to CVP agricultural water service contractors,
while Federal wildlife refuges and senior water rights holders along the Sacramento and San Joaquin
rivers would receive 40 percent of their contract totals.

Importantly, updated hydrologic information will continue to inform these water supply decisions.
Any changes in water supply availability will be coordinated through and made within the existing
agency protocols and coordination structures and in consideration of the other project operations
priorities outlined in this Plan.

F. Refuge Water Supply

Water will be provided, including 4,000 AF of summer water that is currently identified as
rescheduled/carryover water for south of Delta, to keep conveyance channels charged, support
seasonal, riparian, permanent and semi-permanent wetlands and to provide critical ESA habitat for
the giant garter snake (GGS) for both north and south of the Delta refuges. Deliveries for summer,
fall, and winter water would be consistent with the schedules submitted by the refuges and
adjusted as allocations are modified.

For south of Delta refuges, when total demand from direct diversions from the Delta are not
feasible, water from San Luis Reservoir can be made to meet refuge needs. Refuges need flexibility
to transfer water from refuges both within basin as well as north of the Delta to south of the Delta
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as allowed in CVPIA and refuge water supply contracts. Water transfers from north of Delta refuges
to south of Delta refuges would only occur when habitat needs of north of Delta refuges are met.
This water would be directly diverted or could be stored in San Luis Reservoir and used when most
needed by south of the Delta refuges.

These managed wetland areas will receive 40 percent of their Level 2 allocation. In fact, that
amount is only 15-30 percent of their total water supply needs (Level 4), identified within the CVPIA.

CVPIA refuge water supplies will be provided within the operations described in this Plan. CVPIA
refuge managers will be involved regularly throughout the water supply reevaluation/adjustment
process. Refuge deliveries are included in CVP operational scenarios and forecasts, and calculations
regarding anticipated reservoir levels into the late fall and early winter.

G. Operational Flexibility, Exchanges, and Transfers

Now is the time for all water agencies statewide to be creative in implementing innovative water
management measures. Some agencies may have relatively better water supplies and could
implement extraordinary one-year transfers or multi-year exchange agreements with other
agencies. Reclamation and DWR encourage agencies to jointly investigate and pursue these kinds of
opportunities to help move water to regions of critical need in coming months.

The attached operational forecasts highlight the movement of project water for the CVP and SWP.
The movement of transfer water is not explicitly included or identified in the operations outlined
here. The anticipated transfers this year will not reduce CVP or SWP reservoir storage or increase
reservoir releases. The Delta pumping rates identified also do not include the conveyance of
transfer water. Individual transfers will be evaluated and approved through separate, but expedited
procedures.

In order to facilitate transfers and exchanges, the State Water Board approved a petition from the
DWR and Reclamation to allow the SWP and the CVP to combine their place of use in their water
right permits. This action allows water to be transferred between the SWP and the CVP without
further regulatory action by the State Water Board. Additionally, DWR and Reclamation, in
cooperation with the fishery agencies, will consider transfer requests on an individual basis
following the Vernalis Pulse Flow period. The Interagency 2014 Drought Transfers Group will help
facilitate the approval of proposed transfers.

Federal and State agencies will also continue to encourage individual Californians to do their part to
stretch this year’s limited supplies. Every drop of water conserved will make a positive difference.
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IV. Overview of 2014 Operations and Forecasts
A. Overview

Reclamation and DWR's proposed Drought Operations Plan for 2014 incorporates the following
components, to be implemented as needed based on hydrology, to support the combined drought
operations of the CVP and SWP for the remainder of Water Year 2014:

e Operational forecasts based on the March 1 90 percent (with and without barriers) and 50
percent exceedance runoff forecasts and assumptions outlined in the Plan (see CVP and
SWP Operational Forecasts below);

e Upstream flow and temperature management actions for Feather River, Sacramento River,
Trinity River, Clear Creek, American River, and Stanislaus River. This includes Sacramento
River Temperature Analysis of potential cold-water management objectives as described in
NMFS RPA Action 1.2.3.C;

¢ Asuite of proposed modifications to Delta criteria for April and May, including modified DCC
gate operations to protect water quality, an export regime designed to take advantage of
natural or abandoned flow in those months, and some actions to offset adverse effects to
out-migrating San Joaquin River steelhead and salmon;

e A contingency for placement of emergency drought barriers in the Delta and corresponding
modification to Delta water quality objectives; and,

e Asuite of proposed modifications to Delta criteria for June through November 15, including
modifications to some State Water Board D-1641 requirements.

Overall, this Plan addresses both proposed operations in April and May of 2014, as well as monthly
objectives through November 15, 2014. The general CVP and SWP operational objectives for both
periods are to improve cold water pool storage in upstream reservoirs through May, continue some
water deliveries, operation of the Delta pumping facilities while taking advantage of opportunities to
export natural or abandoned flow while maintaining Delta water quality and minimizing adverse
effects to listed fish, and to manage reservoir releases in June through September to concurrently
benefit in-stream temperature objectives and to meet Sacramento Valley in-basin needs and
preserve carryover storage. April and May operations include temporary modifications to the San
Joaquin River inflow to export ratio objective (NMFS RPA IV.2.1), San Joaquin River flow objectives
(D-1641), the Delta export to inflow (E/I) ratio objective (D-1641), and the X2 Delta Outflow
objectives (D-1641).

Delta inflow conditions can change very quickly and are difficult to accurately forecast beyond five
to ten days — sometimes less. The water project operations will depend on quickly adapting to
observed hydrologic and biological conditions within the operating parameters described below. To
facilitate this goal, and the goals outlined in this Plan, Reclamation and DWR will continue to
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coordinate operations through the typical agency processes and protocols including the existing
Water Operations Management Team (WOMT) and RTDOMT processes.

The Plan will continue to be refined as April forecasts are finalized and future weather conditions
continue to change the Sierra snowpack, reservoir storage, and river flows. Changing precipitation
could also lead to a reassessment of water supply availability and/or the need for extraordinary
measures, including temporary rock barriers (Emergency Drought Barriers) on three channels in the
Sacramento-San Joaquin Delta. While many of the planning assumptions used are conservative
based on hydrologic conditions remaining dry, the approach outlined also allows for adapting
decisions to changing hydrology and water availability. The Plan is based on current (March 2014)
operations forecasts. If the operations change in such a way that is not considered in this Plan,
Reclamation and DWR will alert the regulatory agencies and reinitiate Section 7 consultation, as
necessary.

B. CVP and SWP Operational Forecasts

The combined operational forecasts for CVP and SWP operations through November 2014 are
summarized in Attachment B. These forecasts take into account observed March reservoir inflows
and the projected runoff estimates developed by DWR. The operational outlooks for the 90 percent
exceedance (both with and without the proposed emergency drought barriers) and 50 percent
exceedance forecasts provide a range of anticipated monthly averaged flow rates and estimated
end-of-month reservoir storage levels These operational forecasts are based on the following:

e Hydrology is based on the March 1, 2014, DWR runoff forecasts at the 90 percent
exceedance and 50 percent exceedance levels. These runoff forecasts, to be updated
monthly through June, include reservoir inflows as well as estimates of accretions and
depletions in the Sacramento River Basin;

¢ Installation, operation, and removal of emergency drought barriers in one of the 90 percent
exceedance forecast;

e Operating to a Sacramento River flow at Wilkins Slough target of 4,000 cfs;

e Stanislaus River operations coordinated through the Stanislaus Operations Group (SOG).
River releases of Table 2E flows (NMFS BiOp) will be closely coordinated to also achieve
benefits as a pulse flow on the San Joaquin River. The action will be coordinated with
modified D1641 San Joaquin River flow requirements.

The coordination of Jones Pumping Plant and Banks Pumping Plant operations in April and May to
offset effects to San Joaquin River steelhead (see Section VIII, the majority of exports will be
exported through the CVP’s Jones Pumping Plant to the extent possible, as fish loss is lower at the
CVP facility) are not reflected in the monthly operations summary tables. This coordination will be
done on a real time basis to best respond to observed hydrological and operational conditions.
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The availability of water supplies for municipal, industrial, agricultural, and refuge customers of the
CVP and SWP will be reevaluated over the coming weeks and any adjustments will be based on
updated hydrologic conditions, snow surveys, reservoir storage quantities in the CVP and SWP
systems; and projected export levels achieved under the observed inflow and environmental
conditions.

At this time, most CVP agricultural water service contractors and SWP Table A water supply remains
at or near zero even for the 50 percent exceedance forecast, and senior water right deliveries
remain at 40 percent. Additionally, SWP Feather River Settlement contracts remain at 50 percent.
It is intended that the management of the CVP and SWP will be within the purposes outlined in this
Plan and continue to be carried out in coordination with the existing WOMT and RTDOMT
processes. As stated above, if hydrologic conditions improve, forecasts will be updated, available
water supply amounts will be reassessed, and additional ESA Section 7 consultation will be
completed, as necessary.

V. Proposed Upstream Tributary Operations - April Through November 15

A. Upper Sacramento River, Trinity River, and Clear Creek Flows and Temperature
Management Planning - NMFS RPA Action [.2.3.C

Reclamation intends to integrate to the fullest extent possible the operations of the Trinity, Clear
Creek, and Shasta complex to make maximum use of the limited cold water reserves. The highest
priority for this ongoing cold water management will be to improve water temperatures on the
upper Sacramento River to protect winter-run Chinook salmon.

In addition, Reclamation is working with Sacramento River Settlement Contractors on options to
shift a significant portion of their diversions this year out of the April and May period and into the
time frame where Keswick releases are higher to achieve temperature objectives on the upper
Sacramento River. The willingness and cooperation of the settlement contractors in this effort
would allow a modified diversion pattern and create the benefit of increased Shasta Reservoir
storage at the beginning of the temperature control operations and increased availability of water
to these senior water rights holders in this critically-dry year.

Trinity Operations

Reclamation will operate the Trinity River Division to meet the critically dry year flow schedule of
the Trinity River Restoration Project Record of Decision (ROD). End of September storage for Trinity
Lake is projected to range from 457 TAF (90% exceedance) to 546 TAF (50% exceedance). This
unavoidable low storage may result in additional adverse effects due to elevated water
temperatures for Trinity River salmonids. Low-level release from Trinity Reservoir for temperature
management will be implemented if necessary to meet species needs and State Water Board basin
plan objectives. Pursuant to Government-to-Government obligations, Reclamation will continue to
consult with Trinity Basin tribes.
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Clear Creek Operations

The Clear Creek population of spring-run Chinook salmon provides an important buffer to other
Central Valley populations, but the limited cold water supplies this year, and the priority to protect
winter-run Chinook salmon on the Sacramento River, may limit the ability to manage temperatures
and flows on Clear Creek.

Reclamation commits to providing the two attraction pulse flows in Clear Creek, per advice from the
Clear Creek Technical Team on the timing, duration, and flow, as provided in NMFS RPA Action I.1.1.
These pulse flows are, per the RPA Action, requested in April or May and June, however in an effort
to preserve cold water pool storage, the technical team may provide recommendations to modify
implementation.

The current temperature modeling for Clear Creek (see Attachment C) shows some limited
exceedances of the I.1.5 objectives in August (60 degrees Fahrenheit (F) for both the 90% and 50%
exceedance forecasts, but the modeled temperature spikes generally appear manageable in real-
time. Modeled temperature results for the period after September 15, indicate that the 56 degree F
target at Igo will not be achieved. Temperature conditions will generally improve with improving
hydrology, but will also be highly dependent on the ultimate temperature management strategy for
the upper Sacramento River that will ultimately be implemented with advice from the Sacramento
River Temperature Task Group (SRTTG).

Shasta Operations/Keswick Release Schedule

As stated previously, a major goal of this Plan is to conserve as much storage at Shasta Reservoir as
possible to provide for cold water for salmonids, and provide carryover storage in the event of a
prolonged drought.

Current temperature modeling based on the March 90 percent forecast (Attachment C) indicates
that 56 degrees F can be achieved to a Sacramento River compliance point approximately 2 miles
upstream of the confluence with Clear Creek until the middle of August. For the remainder of the
temperature control season, cold water would only be accessible via power bypass, which has not
been modeled. This operation would result in temperatures greater than 60 degrees F being
released from Shasta and Keswick through most of September and into October, as the remaining
cold water is utilized. Preliminary temperature analysis for the 50 percent forecast projects
achievable temperatures through the end of September at the location identified above, and any
adverse effects depend on the location and timing of spawning. The potential inability to meet
essential temperatures in late August and September for incubating eggs and emerging fry would
cause adverse effects. In order to offset these potential effects, a winter-run Chinook salmon
contingency plan has been prepared includes measures to maintain winter-run Chinook juvenile
productivity (Attachment D). Regardless, the Plan strives to increase the likelihood of meeting
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essential protective temperatures by including measures that increase cold water accessibility and
storage.

Given the severe drought conditions and limited availability of cold water resources this year, this
Plan incorporates the following operational actions:

e Keswick releases will be held to no greater than 3,250 cfs, or as determined necessary to
reasonably target no more than 4,000 cfs at Wilkins Slough, unless necessary to meet
nondiscretionary obligations or legal requirements;

e Keswick releases will not be increased to directly support CVP Delta diversions;

e Reclamation and DWR have worked with the State Water Board to modify a number of
standards that help limit the need for increased Keswick releases to meet Delta objectives.
Reclamation will continue to rely to the extent possible on other CVP reservoirs to meet
overall CVP obligations;

e Reclamation will bypass the power penstocks at times this year if such operation will help
access remaining cold water pool or would help preserve cold water if blending with warmer
water early in the season;

e The delivery of water for the purpose of decomposition of rice straw will not be made
available from the CVP this year unless hydrologic conditions change substantially;

e Reclamation will continue to develop monthly operational forecasts and temperature
analyses to facilitate the ongoing monthly consultation under NMFS RPA Action I.2.3 and
1.2.4.

The attached operational forecasts (see Attachment B) were developed using the estimated
Sacramento Valley depletion forecasts calculated by DWR as part of their monthly hydrologic
updates. These depletion forecasts are based on a regression analysis of historic accessions and
depletions data in the Sacramento Valley taken over a long period.

Based on more current projected inflow data and potential in-basin depletions, productive
discussions with Sacramento River Settlement Contractors about significant modifications to
diversion patterns, and the bulleted parameters outlined above; a more likely estimated range of
average monthly releases from Keswick Reservoir are presented below:
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Range of Keswick Reservoir Release (in cubic feet per second)

90% Exceedance 90% Exceedance 50% Exceedance
With Salinity Without Salinity
Barriers Barriers

April 4000-6500 4000-6500 3800-6500
May 4500-7000 4500-7200 4500-7000
June 9000-10000 10000-11000 9000-10000
July 9000-10000 10000-11000 9000-10000
August 7000-8000 7000-8000 8000-9000
September 4000-5000 4000-5000 5000-6000
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A release of 9,000 cfs is considered the minimum to reasonably maintain stable water temperatures
in June and July due to daily air temperature fluctuations, and given the shutter configuration on the
temperature control structure. Using a lower base flow (for example 8,000 cfs) results in needing to
release more cold water relying on the cold water pool more and requiring higher releases when air
temperatures are high. Higher base flow allows more stable operations and the ability to blend
warmer and cooler water, helping to conserve cold water pool longer through the summer.

These flow schedules were calculated based on the estimated Sacramento Valley depletion
forecasts developed by DWR as part of their monthly hydrologic updates.

In addition, the cold water management of Shasta, Trinity and Whiskeytown reservoirs will be
carried out in coordination with the SRTTG to meet temperature objectives on the Sacramento
River, Clear Creek, and the Trinity River, and to meet in-basin water supply needs. The temperature
operations will be conducted in accordance with Water Rights Order 90-05. The SRTTG has
requested additional modeling from Reclamation based on shaping of delivering schedules in
addition to temperature release locations in order to extend the duration of cold water availability
into August and September. Per the RPA, Reclamation will by-pass power generation to improve
temperatures if needed for the protection of the winter-run or spring-run Chinook salmon.

As required by the NMFS BiOp, operations of other CVP reservoirs will be scheduled to support
Shasta Reservoir cold water pool needs to the extent possible, provided such action would not
unnecessarily cause other adverse fishery effect.

The SRTTG will continue to meet and provide advice to WOMT and RTDOMT on updated
temperature modeling results based on April and May conditions on how to best meet temperature
objectives. The ultimate goal will be to balance the various factors to provide the best possible,
given the constraints, conditions on the Sacramento River for winter-run Chinook salmon. The
winter-run Chinook salmon contingency plan (see Attachment D) contains additional detail on
augmented modeling, monitoring, hatchery operations and rescues and relocations that are
planned.
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B. Folsom/American River Operations

The estimated flow schedule for the American River is shown in Attachment B for both the 90
percent (with and without barriers) and 50 percent exceedance forecasts. Current forecasts show
year-end reservoir storage greater than 200 TAF. As hydrology improves the minimum flows
included in the current forecasts may increase in the coming months. Consistent with NMFS RPA
Action 1.2, a preliminary temperature plan will be developed for the American River based on the
April forecast data.

C. New Melones/Stanislaus River Operations

The estimated flow schedule for the Stanislaus River is shown in Attachment B for both the 90
percent (with and without barriers) and 50 percent exceedance forecasts. Reclamation commits to
provide for the required Appendix 2-E flows per NMFS RPA Action Il.1.3 and to coordinate the pulse
flow schedule with the SOG, with consideration of the other flow actions in the San Joaquin River
basin this spring. This pulse flow will be initiated between April 7 and April 15. Reclamation will, to
the extent possible, provide flows necessary to meet the Vernalis salinity objective and any
dissolved oxygen requirements on the Stanislaus River. Proposed modifications to Table 3 of D-1641
are described in more detail below, but in general would include “shoulder” flows in April and May,
a 31-day pulse flow (coordinated as possible with other San Joaquin River tributaries to meet
modified San Joaquin River flow requirements at Vernalis.

To address D-1641 April-June flow requirements in 2014 on the San Joaquin River, Reclamation
proposes the flows at Vernalis as described below. The D-1641 pulse is separate from the NMFS
BiOp pulse flow and measures to offset the effects to steelhead described in Section VIII, but will be
coordinated with it to maximize benefits. Water released for this D-1641 pulse flow will be available
for export subject to other applicable limitations.

D. Feather River Operations

DWR plans to meet all flow requirements on the Low Flow Channel and High Flow Channel on the
Feather River and all temperature requirements at the Feather River Fish Hatchery and Robinson’s
Riffle for all periods as designated in the current FERC license which includes consultation by NMFS
and USFWS, and the 1983 agreement between DWR and CDFW.

In light of the need for storage to meet all reasonable Lake Oroville project purposes in 2015, the
suitability of water deliveries for the purpose of decomposition of rice straw beginning in the fall
would not be reasonable unless hydrologic conditions improve substantially.
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VI. Proposed Delta Operations — April and May

The intent of the proposed modifications to operating criteria in April and May is to take advantage
of natural or abandoned flows during wet periods to increase storage in San Luis Reservoir to
provide for multiple beneficial uses including, high quality water to reduce potential disinfection
byproduct threats to public drinking water supplies, wildlife refuges, water for irrigation, and critical
needs. Even with the current and predicted precipitation, drought conditions in the southern Sierra
and San Joaquin Valley are expected to be more extreme than in the northern part of the state. The
proposed operating criteria are also designed to reduce adverse effects on endangered species and
other fish and wildlife commensurate with the unavoidable negative effects of a drought of this
magnitude. Where possible, the agencies have attempted to offset further adverse effects on the
species originating from these planned operations by shifting higher exports to Jones Pumping Plant
and providing for an additional pulse in a future year (see Section VIII, below). This is especially
critical for juvenile San Joaquin steelhead that are the target species for NMFS RPA Action IV.2.1.

The proposed suite of April/May modifications includes continuation of a number of provisions in
the current TUC Order and existing flexibility allowed under D-1641, including compliance
specifications for outflow requirements and averaging periods for E/I ratio requirements,
respectively. Export limitations during the San Joaquin River pulse flow period would comport with
D-1641 requirements. The Vernalis flow-to-combined export (I:E) ratio of 1:1 associated with San
Joaquin River flows for a critically-dry San Joaquin Valley classification (NMFS RPA Action 1V.2.1) will
be implemented during most of the April 1 through May 31 period, with the modification noted
below under BiOps (1). The D-1641 San Joaquin River flow objectives would also be modified in
April through June (as described Sections VI.C and VII.D below). In addition, some actions will be
implemented to offset adverse effects to out-migrating San Joaquin River steelhead and salmon (see
Section VIII, below). Specific elements of the proposal for April and May relative to NMFS BiOp
provisions, USFWS BiOp provisions, CDFW longfin smelt incidental take permit, and D-1641
provisions are defined below. A biological review of this suite of actions is provided in Attachment E
for salmonids and sturgeon and F for delta smelt and longfin smelt.

A. NMFS BiOp Provisions

1. NMFS RPA Action IV.2.1 will be implemented with the following modification:

Before the approximately 31-day Stanislaus River pulse flow (to be initiated between April 7-15,
2014), Action IV.2.1 would be modified to allow for increased export pumping to capture
abandoned or natural flows in the Delta, up to OMR limits, as provided in the NMFS BiOp
(Action 1IV.2.3) and USFWS BiOp (Action 3). Action IV.2.1 will be implemented during the 31-day
pulse flow period. Action 1V.2.1 will likely be implemented following the Stanislaus River pulse
flow, through May 31. However, in the unlikely event that there is abandoned or natural flows
in the Delta during the latter half of May; exports would increase to capture those flows.
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2. Schedule the Stanislaus River pulse flow release in coordination with releases from other San
Joaquin River tributaries for 31 days, to begin sometime between April 7 and April 15. The exact
timing and duration will be developed through the SOG in coordination with the WOMT and
RTDOMT processes. Reclamation and DWR will maintain a San Joaquin River inflow-to-export
ratio of 1:1 (with a minimum combined export of 1,500 cfs), for the duration of the pulse.

3. All OMR flow related actions, including those based on the NMFS salmonid density triggers,
remain in place. The OMR Index Demonstration Project as specified in the NMFS concurrence
letter continues.

4. Modification of DCC gate operations (NMFS RPA Action IV.1.2): If the Projects determine that
the DCC gates must open to provide for salinity management in the Delta, the Projects will
provide at least a 5-day notice to the fish and wildlife agencies so that enhanced monitoring can
begin. The Projects will implement enhanced monitoring and triggers to open and close the
gates, as needed for protection of listed species (see Attachment G).

B. USFWS BiOp Provisions

No additional modifications, beyond March 31, to the USFWS BiOp RPA actions are currently
proposed under this Plan. All OMR flow related actions, including USFWS determinations based on
entrainment risk, remain in place’. The OMR Index Demonstration Project as specified in the USFWS
concurrence letter continues.

C. D-1641 Provisions

Reclamation and DWR are requesting further modifications of requirements contained in D-1641.
Below is a description of those anticipated requests. These requests would be subject to approval
by the State Water Board’s Executive Director and potentially the State Water Board members. D-
1641 provisions #1 and #2 (below) are intended to be an extension of existing TUC Order provisions
1(a) and 1(b), which terminate on March 31, 2014. D-1641 provisions #3 and #4 are considered
within existing D-1641 flexibility and within the process of implementation defined therein. D-1641
provision #5 (below) will be defined through coordination with the BiOps provision #2 (above).

1. The minimum Delta Outflow levels specified in Table 3 are modified as follows:
The minimum monthly Net Delta Outflow Index (NDOI) described in Figure 3 of D-1641 during
the months of April and May shall be no less than 3,000 average (mean) cubic-feet per second

(cfs).

2. The maximum Export Limits included in Table 3 of D-1641 are modified as follows:

! The CDFW 2081 permit criteria associated with longfin smelt remain in place.
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During April and May when footnote 10 of D-1641 is not being met, or the DCC gates are open
during a period inconsistent with footnote 23 of D-1641, the combined maximum SWP and CVP
export rate for SWP and CVP contractors at the Harvey O. Banks and C.W. “Bill” Jones Pumping
Plants will be no greater than 1,500 cfs on a 3-day running average. When precipitation and
runoff events occur that allow the DCC to be closed and footnote 10 of D-1641 is being met [3-
day average Delta Outflow of 7,100 cfs or electrical conductivity of 2.64 millimhos per
centimeter on a daily or 14-day running average at the confluence of the Sacramento and the
San Joaquin rivers (Collinsville station C2) if applicable?], but any additional Delta Outflow
requirements contained in Table 4 of D-1641 are not being met, then exports of natural and
abandoned flows are permitted up to D-1641 Export Limits contained in Table 3 and under the
existing Biological Opinions (with implementation modifications or limits, as specified in BiOps
section, above).

3. Continue to vary the averaging period of the Delta E/I ratio pursuant to Footnotes 18, 19, and 20
of D-1641 as was approved in the March TUC Order. Operate to a 35 percent E/I ratio with a 3-
day averaging period on the rising limb of a Delta inflow hydrograph, and operate to a 14-day
averaging period on the falling limb of the Delta inflow hydrograph.

4. Implement combined export limitations as specified in Table 3, Footnotes 17 and 18 of D-1641.
The timing and duration of this action is to be coincident with a coordinated pulse flow on the
San Joaquin River system as described under BiOps (1) and (2) of up to but not to exceed 31
days.

5. D-1641 (5) Vernalis base flow and pulse flow are modified as follows:

e April 1 to the start of the pulse flow period — maintain Vernalis flow at or above 700 cfs (3-
day running average);

e For the 31-day pulse flow period, create a 16-day pulse averaging 3,300 cfs at Vernalis with
flows averaging 1,500 cfs at Vernalis for the remainder of the 31 days. The start date and
flow schedule for the overall pulse flow volume of water may be modified (with concurrence
with the fishery agencies);

e From the end of the pulse flow period through May 31— maintain an average flow of 500 cfs
for the period.

6. The compliance location for the D-1641 Agricultural Western Delta Salinity Standard at
Emmaton (14-day running average of 2.78 millimhos per centimeter through August 15) is
moved to Three Mile Slough on the Sacramento River.

? The Standard does not apply in May if the best available estimate of the Sacramento River Index for the water
year is less than 8.1 MAF at the 90% exceedence level.
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The attached export and hydrodynamic forecasted operations for the Delta hydrodynamics are
based on the specific proposed operating criteria outlined above (BiOp provisions #1 through #4,
and D-1641 provisions #1 through #6). These forecasted values are the current best estimate of
resulting exports and flows for the purposes of analysis, but should not be construed as specific
proposals (see Attachment H).

VII. Proposed Delta Operations - June Through November 15

During the June through November 15 period, operations would be focused on conserving as much
water as possible in upstream reservoirs while meeting in-basin needs. The conservation of storage
will help meet fall Sacramento River temperature requirements and minimize potential impacts
from a continuation of drought into 2015, including for the benefit of Chinook salmon. A salient
component of operations during this period includes the construction and operation of emergency
drought barriers in three locations in the Delta, which would reduce the need for reservoir releases
to meet salinity objectives. See Attachment B for 90 percent forecasts with and without the
proposed barriers. These two forecasts show a gain of 149,000 AF in cumulative end of September
carryover storage between all reservoirs as a result of implementing the emergency drought
barriers. However, as described below, this savings in storage would only be achieved if the D-1641
requirement for Agricultural Western Delta Salinity at Emmaton is set aside while the emergency
drought barriers are in place. If hydrologic conditions warrant that sufficient water is available in
upstream reservoirs to maintain the this Emmaton standard, or a modification of the standard that
would move the compliance point to Three Mile Slough on the Sacramento River, emergency
drought barriers would not provide any savings in Delta outflow needs or end of September
carryover storage in upstream reservoirs. For this reason, the 50 percent forecast does not include
proposed barriers.

In addition, the proposed suite of operational modifications in June through November 15 includes
continuation of some provisions in the current TUC Order regarding compliance specifications for
outflow requirements and averaging periods for E/I ratio requirements. Specific elements of the
proposal for June through November 15 relative to NMFS BiOp provisions, USFWS BiOp provisions,
and D-1641 provisions are defined below. A biological review of this suite of actions is provided in
Attachments E and F.

A. Emergency Drought Barriers

If hydrologic conditions continue to be forecasted at a level of dryness similar to what is expressed
in the March 90 percent forecast, emergency drought barriers would be constructed on West False
River, Steamboat Slough, and Sutter Slough during May. The West False River barrier would be
constructed first, with construction beginning approximately May 7. The Sutter and Steamboat
slough barriers would be constructed second, with in-water construction starting no earlier than
May 22. The barriers would be constructed primarily with rock fill. Four 48-inch culverts will be
operable at the barriers in Sutter and Steamboat sloughs to allow fish passage and downstream flow
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when needed to improve water quality and stage. A boat portage facility will be operated at the
Steamboat Slough barrier to allow boats less than 22 feet long to cross the barrier. Water quality
and stage will be continuously monitored upstream and downstream of the barriers. The barriers
will also be monitored for their effects on migrating adult and juvenile salmon and sturgeon and
their designated critical habitats, as well as effects on delta smelt distribution and habitat and
longfin smelt habitat. Initiation of barrier removal will begin no later than October 15, 2014, with
the complete removal of the Sutter and Steamboat slough barriers by November 1, and complete
removal of the West False River barrier by November 15.

The state and federal agencies will employ a contingency approach to salinity barrier construction,
which would allow a decision to be made as late as the end of April concerning the construction of
the barriers. Should runoff projections and water quality conditions warrant, installation of the
salinity barriers could be delayed or halted. Site-specific ESA compliance for construction and
operation of the salinity barriers will be achieved through DWR’s application for a 404 Corps permit,
and accompanying ESA Section 7 consultation between NMFS and USFWS and the Corps, and
applicable permits from CDFW. A petition for construction and operation of the emergency drought
barriers has been advanced to the State Water Board.

The proposed modifications to CVP and SWP operations with the salinity barriers in place related to
Delta outflow and water quality are addressed as part of this Plan. With the salinity barriers in
place, it is estimated that a minimum monthly Delta outflow of 2,000 cfs, would be sufficient to
maintain water quality for in-Delta uses and Project diversions, thereby conserving upstream
storage that would have been necessary under a higher outflow requirement. However, this range
of projected Delta outflow with barrier operation is estimated to be insufficient to meet the D-1641
Agricultural Western Delta Salinity Standard at Emmaton for critical year types (14-day running
average of 2.78 millimhos per centimeter through August 15). Additional upstream releases would
needed to be expended in order to meet the Emmaton standard. In fact, due to the hydrodynamic
changes associated with the operation of the proposed salinity barriers, slightly higher upstream
releases would need to be expended to meet the Emmaton standard than if the barriers were not
installed at all. Therefore, one of the primary objectives of barrier operation (conservation of
upstream storage), can only be achieved if barrier implementation is carried out in concert with
modifications of various Delta salinity D-1641 requirements (see below).

B. NMFS BiOp Provisions

1. Modification of DCC gate operations (NMFS RPA Action 1V.1.2): If the Projects determine that
the DCC gates must open to provide for salinity management in the Delta, the Projects will
provide at least a 5 day notice to the fish and wildlife agencies so that enhanced monitoring can
begin. The Projects will implement enhanced monitoring and triggers to open and close the
gates, as needed for protection of listed species (see Attachment XX).
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C. USFWS BiOp Provisions

No modifications to the USFWS BiOp RPA actions are currently proposed during June through
November 15.

D. D-1641 Provisions

Reclamation and DWR may request further modifications of requirements contained in D-1641.
Below is a description of those anticipated requests. These requests would be subject to approval
by the State Water Board’s Executive Director.

Scenario 1: With Emergency Drought Barriers in Place June through November 15

1. The minimum monthly Net Delta Outflow Index (NDOI) described in Figure 3 of D-1641 during
the months of June through October shall be no less than 2,000 mean cfs.

2. During the month of June, continue to vary the averaging period of the Delta E/I ratio pursuant
to Footnotes 18, 19, and 20 of D-1641 as was approved in the March TUC Order. Operate to a
35 percent E/I ratio with a 3-day averaging period on the rising limb of a Delta inflow
hydrograph when storm runoff is occurring, and operate to a 14-day averaging period on the
falling limb of the Delta inflow hydrograph.

3. Set aside the critical year D-1641 Agricultural Western Delta Salinity Standard at Emmaton (14-
day running average of 2.78 millimhos per centimeter through August 15).

4. The number of required days for 150 mg/I Cl at Contra Costa Canal Intake shall be 56 days.

5. The mean monthly Rio Vista flow standard in September, October, and November shall be no
less than 2,000 cfs.

Scenario 2: Without Emergency Drought Barriers in Place

1. The minimum monthly NDOI described in Figure 3 of D-1641 during the month of July shall be
no less than 3,000 cfs.

2. The number of required days for 150 mg/| Cl at Contra Costa Canal Intake shall be 56 days.
3. The compliance location of the D-1641 Agricultural Western Delta Salinity Standard at Emmaton

(14-day running average of 2.78 millimhos per centimeter through August 15) is moved to Three
Mile Slough on the Sacramento River.
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VIIL

The mean monthly Rio Vista flow standard in September, October, and November shall be no
less than 2,000 cfs.

Vernalis Base Flow: For June 1 through June 30, no specific minimum flows are required; flows
will be maintained sufficient to meet D-1641 San Joaquin River EC requirements at Vernalis.

Measures to Offset Effects to San Joaquin River Steelhead

The NMFS BiOp RPA protections for juvenile San Joaquin steelhead (Action IV.2.1) rely on 61 days of

minimum protections in April and May. This Plan proposes to reduce this action by 10-30 days to a

minimum of 31 days, depending on the start date of the pulse flow and hydrology in late May. At a

minimum the I:E action will occur during the 31-day pulse flow period, approximately April 15

through May 15, with a possible start date as early as April 7. Steelhead emigration generally occurs

throughout the February to June period, and does not tend to occur in pulses that can be seen in

data. The attached biological review qualitatively assesses the additional adverse effects to

steelhead that will occur due to shortening this window.

In order to provide additional protections that would not occur otherwise, the Plan proposes the

following:

1.

Provide for additional flows in the San Joaquin River in a subsequent year to benefit
outmigration of San Joaquin steelhead: Reclamation and DWR will make an amount of water
equivalent to half the volume of increased exports realized over the April/May 2014 period
available to provide for a larger pulse flow, for the fishery agencies to shape, in the next “dry” or
better water year type based on the San Joaquin Valley Index. For example, if there is a 60 TAF
gain in exports above the minimum health and safety diversion of 1,500 cfs, then 30 TAF of
additional water (from some source within the San Joaquin River Basin in addition to the
Appendix 2-E flows or that required to meet in-river regulatory obligations on the other
tributaries) would be made available in a future year for the spring pulse flow on the San
Joaquin River. The release timing of this additional flow would be scheduled at the discretion of
the fishery agencies.

Shift exports to Jones Pumping Plant for all of April and May up to the federal capacity (either
pumping or canal capacity); remainder of exports to be pumped by the State up to operable
constraint (OMR limit outside of pulse period). Slight adjustments would be allowed to maintain
minimal deliveries to the SWP South Bay Aqueduct, if necessary. The rationale for this action is
that loss at the Banks Pumping Plant is much higher than at the Jones Pumping Plant, therefore
the shift in exports is expected to minimize take associated with increased exports. This action
was developed and vetted by a team of interagency staff in 2011.
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IX. Emergency Fisheries Monitoring, Technology Improvement, and Science
Planning

The state and federal agencies commit to developing, and implementing as appropriate, a multi-
objective emergency fisheries monitoring, technology improvement, and science plan to minimize,
and to the extent possible, measure effects to listed species and improve understanding of
biological effects associated with water operations during drought conditions. Drought year effects
to be studied include, but are not necessarily limited to, effects associated with Delta Cross Channel
gate and export facility operations, salinity barrier influence on smelt and associated habitat, and
upstream flows and temperature management for anadromous fishes. This planning process will:

1. ldentify near-term extraordinary fish (salmonid, steelhead, sturgeon, and smelt) monitoring
necessary to support and inform water operations during 2014 drought conditions;

2. Develop a winter-run Chinook salmon contingency plan (see Attachment D) that includes: a)
infrastructure needs at Livingston Stone National Fish Hatchery, b) increased monitoring of
redds and temperature impacts, and c) rescue and relocation to more suitable habitats including
Battle Creek (see Attachment 1);

3. Identify monitoring and studies to document the environmental effects of the drought,
including: a) the effects of the proposed temporary salinity barriers and associated CVP/SWP
operation on smelt habitat throughout the timeframe that the barriers are in place and b) the
effect of the barriers on migrating salmon, steelhead, sturgeon, delta smelt, and longfin smelt
and their habitats; and

4. Identify opportunities for longer-term anadromous fish monitoring to improve operations
decision-making during drought as well as other year types (see Attachment J).

This planning process is currently under development. Draft and final plans will be completed
collaboratively by the USFWS, NMFS, CDFW, DWR, and Reclamation. It is expected that specific
“action plans” for items 1, 2, and 3 above, because they are time sensitive due to drought
operations, will be developed by April 15" so that implementation, as appropriate, can begin.
Action plans for longer-term actions, such as item 4, will be developed by October 1, 2014, through
a collaborative process led by NMFS and CDFW in coordination with the other agencies. The action
planning process will include stakeholder input and scientific-peer review. The newly formed IEP
Salmon MAST and the South Delta Salmonid Research Collaborative subgroup of the Collaborative
Science and Adaptive Management Program (CSAMP) will be engaged prior to final decisions being
made specific to long-term anadromous fish monitoring. Additionally, the CSAMP could be engaged
if appropriate to address smelt issues that arise during implementation of these plans.

Additional adverse effects including take resulting from the final monitoring program will be
addressed under existing authorizations or separate consultation.

Please see additional smelt monitoring requests from USFWS and CDFW included as an attachment
to this document (see Attachment I).
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ATTACHMENT A

FEBRUARY AND MARCH 2014 - ACTUAL DELTA OPERATIONS



Attachment X-1

Releases Wilkins Exports OMR Index DCC NDOI Chipps EC Collinsville EC
Date Oroville Keswick Folsom Slough CCF Jones Daily 5 Day 14 Day % QWEST Daily 3-Day Daily 14 Day Daily 14 Day
cfs cfs cfs cfs cfs cfs cfs cfs cfs Open cfs cfs cfs mS/cm mS/cm mS/cm mS/cm
2/1/2014 987 3,349 619 4130 393 248 -333 -261 -790 58 1970 7,149 15.68 15.68 11.27 11.07
2/2/2014 980 3,350 623 3832 391 251 -382 -287 -728 100 1966 7,243 15.25 15.72 10.66 11.12
2/3/2014] 980 3,340 638 3798 397 257 -360 -309 -667 100 5115 8,205 7,532 14.97 15.75 10.63 11.18
2/4/2014] 976 3,307 648 3780 392 252 -342 -330 -606 100 4985 7,898 7,782 13.90 15.75 9.90 11.21
2/5/2014 975 3,275 648 3842 395 252 -342 -352 -545 100 4772 7,712 7,938 13.01 15.65 9.25 11.19
2/6/2014] 980 3,316 655 4193 389 247 -341 -354 -485 100 4875 7,767 7,792 12.67 15.49 8.60 11.11
2/7/2014] 1,007 3,411 647 4330 392 242 -334 -344 -425 100 6063 9,662 8,380 12.83 15.34 8.34 11.00
2/8/2014] 1,034 3,709 648 4750 398 254 -329 -338 -366 100 6336 10,420 9,283 13.36 15.19 8.26 10.82
2/9/2014] 981 3,453 1,053 5620 397 809 -814 -432 -364 100 7904 13,680 11,254 12.63 14.93 8.00 10.57
2/10/2014 1,105 3,529 686 7688 394 804 -778 -519 -381 42 13420 23,585 15,895 10.45 14.43 6.61 10.12
2/11/2014 1,240 3,312 629 13838 2491 1604 -3414 -1134 -607 0 12633 26,919 21,395 8.01 13.81 4.81 9.56
2/12/2014 1,240 3,174 629 12113 3345 2269 -4024 -1872 -876 0 9919 26,566 25,690 6.34 13.07 3.44 8.91
2/13/2014 1,171 3,075 620 8806 2998 2591 -4781 -2762 -1200 0 8504 25,382 26,289 5.18 12.21 2.58 8.19
2/14/2014 1,038 2,994 619 7388 2998 2588 -4786 -3557 -1526 0 5414 18,527 23,492 4.51 11.34 2.23 7.47
2/15/2014 964 2,890 617 7007 2991 2592 -4798 -4361 -1845 0 1904 10,741 18,217 4.40 10.54 2.08 6.81
2/16/2014 961 2,890 613 6831 2993 2596 -4827 -4643 -2162 0 1064 8,097 12,455 4.30 9.75 1.96 6.19
2/17/2014 956 2,889 617 6483 2996 2608 -4850 -4808 -2483 0 841 7,467 8,768 3.93 8.97 1.85 5.56
2/18/2014 957 2,894 620 6827 2496 2601 -4400 -4732 -2773 0 1067 7,075 7,546 3.75 8.24 1.79 4.99
2/19/2014 958 2,932 610 6235 1497 2605 -3510 -4477 -2999 0 1837 7,339 7,294 3.91 7.59 1.85 4.46
2/20/2014 958 2,897 567 5535 1495 1975 -2965 -4110 -3186 0 2160 7,273 7,229 3.61 6.94 1.55 3.95
2/21/2014 956 2,751 630 5122 991 1714 -2306 -3606 -3327 0 2630 7,319 7,310 3.92 6.31 1.87 3.49
2/22/2014 954 2,773 610 4708 990 1715 -2328 -3102 -3470 0 2373 6,611 7,068 4.70 5.69 2.50 3.08
2/23/2014 951 2,731 585 4524 288 1074 -1122 -2446 -3492 0 3393 6,976 6,969 5.45 5.18 2.97 2.72
2/24/2014 955 2,708 590 4468 696 798 -1250 -1994 -3526 0 3112 6,256 6,614 5.51 4.82 2.92 2.46
2/25/2014 960 2,712 551 4284 693 801 -1258 -1653 -3372 0 2955 5,867 6,366 6.64 4.72 3.83 2.39
2/26/2014 964 2,710 563 4290 698 800 -1249 -1441 -3174 0 463 5,531 5,885 7.15 4.78 3.66 2.40
2/27/2014 960 2,618 650 4420 693 805 -1251 -1226 -2921 0 1815 7,724 6,374 8.22 5.00 4.45 2.54
2/28/2014 965 2,688 690 6924 691 827 -1250 -1252 -2669 0 1921 8,126 7,127 8.59 5.29 4.45 2.69

* Per D-1641 No Chipps days required in February
7 Chipps Island Carryover Days From February Applied to March

Days with modified D-1641 implementation covered by TUCP order
Parameters under modified D-1641 implementation covered by TUCP order

Days with modified OMR Implementation
Parameters affected by modified OMR Implementation



Attachment X-2

Releases Wilkins Exports OMR Index DcC NDOI Chipps EC Collinsville EC
Date Oroville Keswick Folsom Slough CCF Jones Daily 5 Day 14 Day % QWEST Daily 3-Day Daily 14 Day Daily 14 Day
cfs cfs cfs cfs cfs cfs cfs cfs cfs Open cfs cfs cfs mS/cm mS/cm mS/cm mS/cm
3/1/2014] 880 2,684 718 11167 694 811 -1150 -1232 -2408 0 7357 17,041 10,964 8.10 5.56 3.86 2.82
3/2/2014] 829 2,687 711 12838 2496 1458 -3240 -1628 -2295 0 6147 21,315 15,494 7.24 5.77 3.72 2.95
3/3/2014] 836 2,544 659 12513 2198 2085 -3594 -2097 -2205 5949 25,935 21,430 5.22 5.86 2.49 2.99
3/4/2014] 821 2,602 638 10272 2195 2447 -3973 -2641 -2175 0 4719 24,917 24,056 4.14 5.89 1.84 3.00
3/5/2014] 823 2,661 660 17754 2792 2871 -4919 -3375 -2275 0 3845 22,513 24,455 3.60 5.86 1.50 2.97
3/6/2014] 820 2,595 1,031 18238 2493 3312 -5045 -4154 -2424 0 -49 16,878 21,436 3.09 5.83 1.41 2.96
3/7/2014] 818 2,648 632 15529 3488 3297 -5981 -4703 -2686 0 433 22,913 20,768 213 5.70 0.87 2.89
3/8/2014 821 2,543 642 15075 3487 3301 -6016 -5187 -2950 0 420 24,316 21,369 1.46 5.47 0.62 2.76
3/9/2014] 819 2,448 594 12517 3351 3195 -5791 -5551 -3283 0 -507 21,275 22,835 117 5.16 0.41 2.57
3/10/2014] 816 2,644 598 10309 3496 3326 -6020 -5771 -3624 0 -1400 17,820 21,137 1.32 4.86 0.46 2.40
3/11/2014] 799 2,641 550 15615 3499 3273 -5963 -5954 -3960 0 -2384 13,936 17,677 1.29 4.48 0.39 2.15
3/12/2014] 798 2,619 555 19025 2994 3361 -5601 -5878 -4271 0 -2481 11,916 14,557 1.24 4.06 0.42 1.92
3/13/2014] 800 2,631 561 14038 3694 3356 -6249 -5925 -4628 0 -2801 14,763 13,538 2.28 3.63 0.48 1.64
3/14/2014] 800 2,629 556 10861 3492 2736 -5518 -5870 -4933 0 -1875 16,694 14,457 2.67 3.21 0.59 1.36
3/15/2014 801 2,670 554 9105 3498 2891 -5658 -5798 -5255 0 -2507 13,344 14,933 2.18 2.79 0.56 1.12
3/16/2014] 803 2,684 545 7998 3288 3338 -5896 -5785 -5445 0 -3333 9,129 13,056 2.15 2.42 0.64 0.90
3/17/2014 813 2,692 546 7253 2090 3345 -4809 -5626 -5531 0 -2383 7,726 10,067 2.64 2.24 0.88 0.79
3/18/2014] 815 2,637 545 6420 2283 3350 -4995 -5376 -5605 0 -2893 6,030 7,629 3.03 2.16 1.12 0.74
3/19/2014] 814 2,713 546 5531 1488 3346 -4323 -5136 -5562 0 -2379 5,513 6,423 3.49 2.15 1.32 0.73
3/20/2014 811 3,321 543 5211 1486 2753 -3826 -4770 -5475 0 -2014 4,969 5,504 4.22 2.23 1.92 0.76
3/21/2014 810 3,166 545 4986 1194 1448 -2421 -4075 -5221 0 -1777 5,441 5,308 5.29 2.46 2.70 0.89
3/22/2014 809 3,072 544 5173 1191 1001 -2031 -3519 -4936 0 -393 5,276 5,229 5.38 2.74 2.94 1.06
3/23/2014] 809 3,095 543 5235 705 1000 -1612 -2843 -4637 0 -322 5,703 5,473 5.19 3.03 2.95 1.24
3/24/2014 812 3,095 548 5153 689 998 -1616 -2301 -4323 0 192 5,861 5,613 5.10 3.30 2.82 1.41
3/25/2014] 814 3,077 541 4944 998 1004 -1895 -1915 -4032 0 -292 5,287 5,617 6.29 3.65 2.93 1.59
3/26/2014 819 3,068 529 4988 993 1004 -1922 -1815 -3770 0 -470 4,476 5,208 5.93 3.99 311 1.78
3/27/2014 817 2,935 528 5091 694 866 -1551 -1719 -3434 0 1213 6,532 5,432 5.71 4.23 2.85 1.95
3/28/2014] 814 2,863 528 5314 699 801 -1498 -1697 -3147 0 1631 8,017 6,341 5.52 4.44 2.84 211
3/29/2014] 820 2,702 529 5673 692 804 -1481 -1669 -2848 0 937 8,056 7,535 6.18 4.72 3.02 2.29
3/30/2014] 815 2,699 528 6732 694 805 -1483 -1587 -2533 0 4014 12,141 9,405 6.11 5.01 3.15 2.47
3/31/2014] 812 2,546 528 13867 692 804 -1430 -1489 -2292 0 4742 13,962 11,386 5.80 5.23 2.77 2.60

* Per D-1641 29 Chipps days required in March
7 Chipps Island Carryover Days From February Applied to March

Days with modified D-1641 implementation covered by TUCP order
Parameters under modified D-1641 implementation covered by TUCP order

Days with modified OMR Implementation
Parameters affected by modified OMR Implementation



ATTACHMENT B

MARCH OPERATIONS FORECASTS - 90% WITH BARRIERS, 90% WITHOUT
BARRIERS, 50% WITHOUT BARRIERS



50% Forecast

Storages
Federal End of the Month Storage/Elevation (TAF/Feet)
Mar Apr May Jun Jul Aug Sep Oct Nov
Trinity 1187 1382 1416 1271 1084 907 725 546 522 519
Elev. 2293 2296 2283 2264 2244 2221 2193 2189 2188
Whiskeytown 206 206 238 238 238 238 238 238 206 206
Elev. 1199 1209 1209 1209 1209 1209 1209 1199 1199
Shasta 1773 2105 1977 1819 1599 1346 1141 1081 1102 1217
Elev. 963 956 946 932 914 898 893 894 904
Folsom 305 435 509 525 446 382 339 305 329 368
Elev. 408 418 420 409 400 394 388 392 398
New Melones 1060 1070 1028 949 855 760 665 597 586 606
Elev. 952 946 935 921 906 890 877 875 879
San Luis 369 470 431 347 190 93 155 290 426 583
Elev. 448 437 422 399 376 376 392 418 452
Total 5667 5600 5148 4412 3725 3263 3058 3171 3498
State End of the Month Reservoir Storage (TAF)
Oroville 1407 1630 1696 1583 1373 1197 1096 1072 1102 1110
Elev. 745 752 740 715 693 678 675 679 681
San Luis 307 478 414 358 324 254 192 173 250 413
Total San
Luis (TAF) 676 948 845 705 513 347 347 464 676 996
Monthly River Releases (TAF/cfs)
Trinity TAF 18 36 92 47 28 28 27 28 18
cfs 300 600 1,498 783 450 450 450 450 300
Clear Creek TAF 12 11 12 12 5 5 9 12 13
cfs 200 190 190 200 85 85 150 200 225
Sacramento TAF 200 461 530 550 562 505 357 246 193
cfs 3250 7750 8615 9250 9149 8214 6000 4000 3250
American TAF 37 71 92 131 105 83 72 52 51
cfs 600 1200 1500 2201 1710 1357 1202 850 850
Stanislaus TAF 15 29 25 32 22 23 14 35 12
cfs 243 480 410 536 364 368 240 577 200
Feather TAF 49 48 68 94 137 108 65 58 57
cfs 800 800 1100 1575 2225 1750 1100 950 950
Trinity Diversions (TAF)
Mar Apr May Jun Jul Aug Sep Oct Nov
Carr PP 10 50 117 156 155 156 154 8 17
Spring Crk. PP 35 30 120 150 150 150 145 30 10
Delta Summary (TAF)
Mar Apr May Jun Jul Aug Sep Oct Nov
Tracy 185 59 71 50 50 180 265 227 200
USBR Banks 0 0 0 0 0 0 0 0 0
Contra Costa 6.35 6.35 6.35 4.9 5.55 6.35 7 8.4 9.2
Total USBR 191 65 78 55 56 186 272 235 209
State Export 185 33 71 71 30 29 45 183 208
Total Export 376 98 149 126 86 215 317 418 417
COA Balance 0 0 0 0 -1 4 5 5 5
Old/Middle R. std.
Old/Middle R. calc. -4,404 974 -1,556 -1,623 -1,212 -2,851 -4,260 -5,000 -5,242
Computed DOI 12444 8438 5303 4001 4002 2993 3009 3367 4270
Excess Outflow 2294 50 1301 0 0 0 0 374 773
% Export/Inflow 31% 13% 23% 20% 15% 39% 53% 63% 63%
% Export/Inflow std. 35% 35% 35% 35% 65% 65% 65% 65% 65%
Hydrology
Trinity Shasta Folsom New Melones|
Water Year Inflow (TAF) 544 2,732 1,017 413
Year to Date + Forecasted % of mean 45% 49% 37% 39%
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90% -

Minimum Regulatory Standards - No Salinity Barriers

Storages
Federal End of the Month Storage/Elevation (TAF/Feet)
Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb
Trinity 1187 1374 1264 1076 913 761 606 457 400 395
Elev. 2292 2282 2263 2245 2226 2203 2177 2165 2164
Whiskeytown 206 206 238 238 238 238 238 230 230 201
Elev. 1199 1209 1209 1209 1209 1209 1207 1207 1197
Shasta 1773 2053 1897 1669 1329 957 711 656 603 620
Elev. 960 951 937 913 881 855 849 842 844
Folsom 305 422 440 455 430 381 316 293 285 280
Elev. 406 409 411 407 400 390 386 384 384
New Melones 1060 1064 994 894 789 672 559 474 454 459
Elev. 951 942 927 911 891 870 852 847 849
San Luis 369 444 412 344 246 117 39 95 234 369
Elev. 442 433 415 396 370 347 351 388 419
Total 5563 5246 4676 3945 3127 2468 2205 2205 2324
State End of the Month Reservoir Storage (TAF)
Oroville 1407 1625 1637 1509 1326 1150 1012 971 943 944
Elev. 745 746 732 709 686 666 660 655 655
San Luis 307 449 392 301 249 188 130 99 194 317
Total San
Luis (TAF) 676 893 805 645 495 305 169 194 428 686
Monthly River Releases (TAF/cfs)
Trinity TAF 18 36 92 47 28 28 27 23 18
cfs 300 600 1,498 783 450 450 450 373 300
Clear Creek TAF 12 11 12 9 7 5 9 12 12
cfs 200 190 190 150 120 85 150 200 200
Sacramento TAF 200 464 510 601 627 483 294 281 230
cfs 3250 7800 8300 10100 10200 7860 4945 4573 3874
American TAF 34 30 31 39 61 84 36 44 45
cfs 550 500 500 647 991 1368 613 714 749
Stanislaus TAF 23 29 25 34 26 21 14 35 12
cfs 368 480 410 564 425 346 240 577 200
Feather TAF 49 48 49 59 86 77 71 59 57
cfs 800 800 800 1000 1400 1250 1200 960 960
Trinity Diversions (TAF)
Mar Apr May Jun Jul Aug Sep Oct Nov
Carr PP 1 149 125 127 128 127 122 41 0
Spring Crk. PP 8 120 120 120 120 120 120 30 19
Delta Summary (TAF)
Mar Apr May Jun Jul Aug Sep Oct Nov
Tracy 153 60 61 55 53 50 130 185 160
USBR Banks 0 0 0 0 0 0 0 0 0
Contra Costa 7 6.4 6.4 6.4 4.9 5.6 6.4 7 8.4
Total USBR [ | 160] 66] 68 61] 58] 56] 136] 192] 168] [ |
State Export [ [ 153] 60] 54] 41] 12] 10] 16] 104] 125] [ [
Total Export [ | 313] 126] 122] 102] 70] 66] 152] 296] 293] [ |
COA Balance [ [ 0] 0] 0] 0] 0] o] 0] o] 1] [ [
[Old/Middle River Std. | | | [ | [ | [ | [ | |
[Old/Middle R. calc. [ [ -4,052] -1,614] -1,561] -1,442] -1,062] -1,066| -2,213] -3,518] -3,829] [ [ |
Computed DOI 10411 5194 4360 4001 2993 2993 3009 2993 3496
Excess Outflow 1220 1193 358 0 0 0 0 0 0
% Export/Inflow 32% 24% 24% 19% 13% 13% 30% 51% 53%
% Export/Inflow std. 35% 35% 35% 35% 65% 65% 65% 65% 65%
Hydrology
Trinity Shasta Folsom New Melones
Water Year Inflow (TAF) 433 2,367 727 275
Year to Date + Forecasted % of mean 36% 43% 27% 26%




90% - With Salinity Barriers

Storages
Federal End of the Month Storage/Elevation (TAF/Feet)
Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb
Trinity 1187 1374 1264 1075 912 760 605 455 399 394
Elev. 2292 2282 2263 2245 2225 2203 2176 2165 2164
Whiskeytown 206 206 238 238 238 238 238 230 230 201
Elev. 1199 1209 1209 1209 1209 1209 1207 1207 1197
Shasta 1773 2053 1897 1669 1371 1029 783 728 674 691
Elev. 960 951 937 916 888 864 857 851 853
Folsom 305 422 440 455 439 389 335 297 286 296
Elev. 406 409 411 409 401 393 387 385 386
New Melones 1060 1064 994 894 789 672 559 474 454 459
Elev. 951 942 927 911 891 870 852 847 849
San Luis 369 444 417 352 276 153 84 170 329 450
Elev. 442 433 416 403 378 358 368 405 432
Total 5563 5250 4682 4024 3241 2604 2354 2371 2490
State End of the Month Reservoir Storage (TAF)
Oroville 1407 1625 1637 1508 1330 1163 1032 1003 975 976
Elev. 745 746 731 710 688 669 665 660 660
San Luis 307 449 394 304 268 206 150 122 230 353
Total San
Luis (TAF) 676 893 810 655 543 359 234 292 559 802
Monthly River Releases (TAF/cfs)
Trinity TAF 18 36 92 47 28 28 27 23 18
cfs 300 600 1,498 783 450 450 450 373 300
Clear Creek TAF 12 12 12 9 7 5 9 12 12
cfs 200 200 200 150 120 85 150 200 200
Sacramento TAF 200 464 510 559 596 483 294 281 230
cfs 3250 7800 8300 9400 9700 7860 4945 4573 3874
American TAF 34 30 31 30 62 72 52 47 30
cfs 550 500 500 506 1007 1176 880 763 500
Stanislaus TAF 23 29 25 34 26 21 14 35 12
cfs 368 480 410 564 425 346 240 577 200
Feather TAF 49 48 51 54 77 71 59 59 57
cfs 800 800 822 900 1250 1150 1000 960 960
Trinity Diversions (TAF)
Mar Apr May Jun Jul Aug Sep Oct Nov
Carr PP 1 149 126 127 128 127 122 41 0
Spring Crk. PP 8 120 120 120 120 120 120 30 19
Delta Summary (TAF)
Mar Apr May Jun Jul Aug Sep Oct Nov
Tracy 153 64 65 72 45 60 160 205 145
USBR Banks 0 0 0 0 0 0 0 0 0
Contra Costa 7 6.4 6.4 6.4 4.9 5.6 6.4 7 8.4
Total USBR [ | 160] 71] 71] 78] 50] 66] 166] 212] 153] [ |
State Export [ [ 153] 61] 56| 57] 11] 12] 20] 117] 125] [ [
Total Export [ | 313] 132] 127] 135] 61] 78] 186] 329] 278] [ |
COA Balance [ [ 0] 0] 0] 0] 1] 1] 9] 9] 10] [ [
[Old/Middle River Std. | | | [ | [ | [ | [ | |
[Old/Middle R. calc. [ [ -4,052] -1,685] -1,624] -1,869 | -949| -1,216] -2,653] -3,932] -3,634] [ [ |
Computed DOI 10411 5110 4311 2505 2505 2505 2505 2505 3496
Excess Outflow 1220 1109 309 0 0 0 0 0 0
% Export/Inflow 32% 25% 25% 28% 12% 16% 37% 56% 52%
% Export/Inflow std. 35% 35% 35% 35% 65% 65% 65% 65% 65%
Hydrology
Trinity Shasta Folsom
Water Year Inflow (TAF) 433 2,367 727
Year to Date + Forecasted % of mean 36% 43% 27%




ATTACHMENT C

TEMPERATURE MODELING (INCLUDING CLEAR CREEK)



March 25, 2014
Upper Sacramento River — March 2014 Preliminary Temperature Analysis

Summary of Temperature Target Results by Month

ol JUN JuL AUG SEP ocT
arget Location
90%-Exceedance Outlook (Figure 1)
Sac. R. above Clear Creek (CCR) | CCR | CCR \ Keswick ~ 56°F to 62°F
50%-Exceedance Outlook (Figure 4)
Sac. R. above Clear Creek (CCR) [ CCR | CCR | CCR | CCR | Kwk~56°F

Temperature Model Inputs, Assumptions, Limitations and Uncertainty:

1. Operation is based on the March 2014 Operation Outlooks (monthly flows, reservoir release, and end-of-month reservoir storage)
for the 90% and 50% exceedances.

2. The profiles used for Shasta, Trinity and Whiskeytown were taken on March 12, March 18, and March 12, respectively.

3. Guidance on forecasted flows from the creeks (e.g., Cow, Cottonwood, Battle, etc.) between Keswick Dam and Bend Bridge is not
available beyond 5 days. Model input side flows (Cottonwood Cr & Bend Bridge local flow w/o Cottonwood Cr) were selected from
the historical record, and are consistent with the forecast exceedance frequency. During spring, the relatively warm creek flows can
be a significant percentage of the flows at Bend Bridge.

4. Although mean daily flows and releases are temperature model inputs, they are based on the mean monthly values from the
operation outlooks. Mean daily flow patterns are user defined.

5. Cottonwood Creek flows, Keswick to Bend Bridge local flows, and diversions are mean daily synthesized flows based on the
available historical record for a 1922-2002 study period.

6. Meteorological inputs were derived from a database of 86 years of meteorological data (1920-2005). The meteorological inputs in
the model represent "Average™ meteorological conditions.

7. Meteorology, as well as flow volume and pattern, significantly influences reservoir inflow temperatures and downstream tributary
temperatures; and consequently, the development of the cold-water pool during winter and early spring.




Temperature Analysis Results:

Note that for all exceedances, Lake Shasta storage is too low to utilize the upper gates of the TCD. This TCD limitation, along with
the relatively small cold-water pool volume, significantly impacts temperature management.

90%-Exceedance:

A temperature target location at the Sacramento River above Clear Creek gauge is possible through about mid-August (Figure 1). By
early August, the TCD intake level will be through the side gates. Shasta Dam release temperature is expected to exceed 56°F by late
August, nearing 62°F by mid-September.

Figure 2 shows temperature results for Clear Creek at Igo.

Figure 3 includes results for the Trinity River at Lewiston Dam. The dashed lines are the 2009 mean daily temperatures at selected
locations. NOTE: There are no releases through the auxiliary outlet works (AOW) in this analysis.

50%-Exceedance:
A temperature target location at the Sacramento River above Clear Creek gauge is possible through September (Figure 4). By

September, the TCD intake will be through the side gates. Shasta Dam release temperature is expected to approach 56°F by mid-
October.

Figure 5 shows temperature results for Clear Creek at Igo.

Figure 6 includes results for the Trinity River at Lewiston Dam. The dashed lines are the 2009 mean daily temperatures at selected
locations. NOTE: There are no releases through the auxiliary outlet works (AOW) in this analysis.
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Trinity River - 2014 March 90%-Exceedance Outlook
"Critically Dry Year" Release Schedule
Mean Daily Water Temperature
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Trinity River - 2014 March 50%-Exceedance Outlook
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Model Performance and Fall Temperature Index:

1. Based on past analyses, the temperature model does not perform well from late September through fall. One factor is that the modeled release temperatures
are cooler than has historically been achieved when all release is through the side gates (lowest gates), especially when there’s a large temperature gradient
between the pressure relief gates (PRG) and the side gates.

2. Based on historical records, the end-of-September Lake Shasta volume below 56°F is a reasonable indicator of fall water temperature in the river reach to Balls
Ferry.

3. For river temperatures not to exceed 56 ‘F downstream to Balls Ferry, the end-of-September lake volume less than 56°F should be greater than about 650 TAF,
see figure below:

Sacramento River - Lake Shasta
Early Fall Water Temperature at Balls Ferry
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ATTACHMENT D

WINTER-RUN CONTINGENCY PLAN



Winter-run Drought Contingency Plan for 2014

Background

The March forecast indicated that Shasta End-of-September storage would still be too low (662-
thousand-acre-feet in the 90% forecast) to maintain winter-run egg incubation and fry production
through August and September in the Sacramento River. Recent rains have increased Shasta
Reservoir storage to 1.7 million-acre-feet, however, temperature modeling showed greater than
50% of the eggs may be lost due to high temperatures in the 90% forecast (driest). However,
temperature modeling using the 50% forecast (wet, or average condition) showed that a
temperature of 56-Fahrenheit as required by NOAA’s National Marine Fisheries Service
(NMFS) to support successful egg and fry incubation could be maintained all summer until mid-
October down to South Bonneyview Road Bridge/Clear Creek gauge (ten miles below Keswick
Dam).

The Livingston Stone National Fish Hatchery (LSNFH) winter—run production would also be
subject to these projected high temperatures since it relies on its water supply through Shasta
Dam. The LSNFH will also likely lose their water intake located on the powerhouse penstock if
the forecast shows that the reservoir elevation will drop below the powerhouse intake on Shasta
Dam.

Components

1) Enhanced Temperature, Flow, and Egg Survival Monitoring Program for assessing naturally
spawned winter-run egg survival in the upper Sacramento River.

2) Increasing production at LSNFH: Infrastructure needs for normal operations, and additional
needs for increasing production.

3) Collecting winter-run out of the Sacramento for additional LSNFH broodstock or relocation
into Battle Creek (see #5).

4) Releasing unfed fry from LSNFH at alternative locations.

5) Relocating winter-run to suitable spawning and rearing habitat outside of the Sacramento
River.

Key Actions

1) Enhanced Temperature, Flow, and Egg Survival Monitoring [implemented by US Bureau of
Reclamation (BOR) and Department of Water Resources].
a. Implement a permanent temperature monitoring station at Airport Road Bridge.
b. Place temperature and water level sensors in redds and primary juvenile rearing habitat (in
place by May 15).
¢. Monitor temperatures in the secondary channels, within spawning gravel areas, and
tributaries (Cow, Cottonwood, and Clear creeks).
d. Monitor 7-Day Average Daily Maximum.
e. Incorporate weekly (or daily as needed) winter-run redd dewatering and juvenile stranding
real-time monitoring data into water level management and temperature modeling (in



place by May 15). This may be part of the existing California Department of Fish &
Wildlife (CDFW) monitoring, and will be reported to NMFS as part of this program.

i. NMFS will use this data to make operational recommendations to the Sacramento River
Temperature Task Group.
1. TRIGGER? for flow recommendation: Documentation of 5 or more dewatered
winter-run redds.
ii. TRIGGER for implementing fish stranding relocation: One observation of an isolated
area of stranded juveniles.

f. Calibrate long-term temperature forecast models to reduce uncertainty.

g. Evaluate the likelihood of critical depletions through coordination with water contractors
more than 30 days in advance of forecasted operations.

h. Use an existing, more current model than HEC-5Q, such as CE-QUAL-W?2, to increase
forecast accuracy of long-term temperature forecasts.

i. Monitor redds at the downstream end of the spawning distribution (near the temperature
compliance point) to determine whether healthy fry emerge. Redds located close to the
temperature compliance point may be more susceptible to lethal temperatures. This may
be incorporated as part of existing CDFW monitoring.

2) Increase production at LSNFH: US Fish & Wildlife Service has requested funds from the US
Bureau of Reclamation for infrastructure needs for increasing production at LSNFH. Multi-
agency agreement (winter-run PWT subgroup) to implement this action, and to increase
spawned adults from 120 to 400.

a. Date broodstock collection completed (June 1)

b. Date spawning begins (May 1-15, depending on condition)

c. Infrastructure improvements have been addressed (funding pending)
d. NMFS Permits and approvals - completed

3) Collecting winter-run out of the Sacramento for additional LSNFH broodstock or relocation
into Battle Creek (see #5). Decision deadline: May 1, 2014.

TRIGGER: Close communication with LSNFH, and temperature modeling for the Sacramento
River (and #5), will determine the need for this action. Recommended methods:
a. Rescued winter-run from Colusa Basin Drainage Canal (Section 10(a)(1)(A) Permit
18181). Will be genetically identified as winter-run prior to transporting
b. Hook and line sampling

Permitting for a. and b. above, could be achieved by modification of existing Section 10(a)(1)(A)
Permits (1415 [RBFWO] or 18181 [CDFW])

4) Rearing unfed fry at alternative locations. If LSNFH successfully spawns 400 adults,
capacity for rearing fry is only 200 adults, therefore, half of the production (~200,000 to
400,000) will need to be released into Sacramento River as unfed fry, or raised at another
facility.

! TRIGGER is defined as a biological condition that warrants an operational change or action
implementation.



TRIGGER: Decision will need to be made by June 15 based on how many fish are spawned at
LSNFH, this will be a joint decision by the Interagency Winter-run PWT sub Group.
a. Relocate to Battle Creek to rear (25% survival based on literature)
i. Directly into creek as unfed fry
b. Relocate to alternative hatchery and rear until September-February (e.g., Mt. Shasta Trout
Hatchery, or CNFH), (80-90% survival based on LSNFH data)

5) Relocating winter-run to suitable spawning and rearing habitat outside of the Sacramento
River (Decision deadline: May 1 for adults, June 15 for juveniles).

TRIGGER: Only if forecast shows <50% survival or less in the Sacramento River, and
temperatures in Battle Creek demonstrate improved survival.
a. Battle Creek — temperatures/egg survival (spawning capacity for 150 adults)
i. Monitoring components are to be determined
ii. NMFS section 10 Permit has not been modified/completed



ATTACHMENT E

BIOLOGICAL REVIEW - SALMONIDS AND STURGEON



Attachment E. Salmonid and Green Sturgeon Biological Review for Endangered Species Act
Compliance for WY2014 Drought Operation Plan (4/8/14)

Status of Species

Winter-run Chinook salmon

An estimate of 6,075 Winter-run Chinook salmon returned to the upper Sacramento River in
2013 [broodyear (BY)], which was larger than the spawning run that produced these fish in
the Sacramento River during the summer of 2010. Redd surveys detected 1 of the 569 Winter-
run Chinook salmon redds built in 2013 to be downstream of the 2013 temperature
compliance point at Airport Bridge. Typically a pulse of fry outmigrates from the upper
Sacramento River in early October and rear in the middle Sacramento River. In fact, a pulse of
Winter-run Chinook fry appeared to have moved downstream of Red Bluff Diversion Dam
(RBDD) during early October, although monitoring of this pattern is uncertain due to the
federal government shutdown that kept biologists from monitoring this site (Figure 1 and 2).
Of the estimated 4.3 million juvenile Winter-run Chinook expected to migrate past RBDD
(based on the 2013 spawner escapement and JPE survival values), approximately 1.8 million
fish were estimated to have migrated past RBDD by March 26, 2014 [United States Fish and
Wildlife Service (USFWS), Red Bluff, biweekly data]. Based on these monitoring data, it is
hypothesized that a significant proportion of the juvenile Winter-run Chinook salmon
migrated out of the upper Sacramento River during the lapse in RBDD fish monitoring.

Typically, Keswick releases are high in the fall and a substantial proportion of Winter-run
Chinook are transported downstream of RBDD. However, during WY 2014 fall and winter
Sacramento River flows downstream of RBDD have been low due to a seasonal lack of
precipitation and minimal releases to conserve Shasta Reservoir storage since February 2014
(Figure 3). While a substantial portion of juvenile Winter-run Chinook salmon appear to have
passed RBDD during fall, numerous larger-sized Winter-run Chinook were observed weekly
in fish monitoring at RBDD during the winter months than compared to other years (Figure
2). Of 179 stranding sites along the Sacramento River from Tehama (Los Molinos) to
Keswick Dam (about RM70), 21 completely isolated sites have been identified to have
winter-run salmon trapped in them [Doug Killam, California Department of Fish and Wildlife
(CDFW), pers. comm.]. Based on these monitoring data, it is hypothesized that a larger
proportion of Winter-run Chinook salmon underwent a longer residency and rearing period in
the upper Sacramento River between Keswick Dam and RBDD than during years with higher
fall and winter Keswick releases and/or natural flows. On recent weekly DOSS calls, the topic
of the position of Winter-run Chinook salmon has been discussed. There has been agreement
that between 10-15% of BY13 Winter-run Chinook salmon remains upstream of Knights
Landing. It is hypothesized that an extremely small proportion of these fish remain above
RBDD.



Attachment E. Salmonid and Green Sturgeon Biological Review for Endangered Species Act
Compliance for WY2014 Drought Operation Plan (4/8/14)

Figure 1. Red Bluff Diversion Dam Passage of Juvenile Older Chinook Salmon and
Associated Environmental Data. *
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Figure 2. Weekly Estimated Passage of Juvenile Winter-run Chinook Salmon at Red Bluff Diversion Dam (RK
391) by Brood-Year (BY).

! Figure supplied by DWR on March 25, 2014.

2 Fish were sampled using rotary-screw traps for the period July 1, 2007 to present. Winter-run passage value interpolated using a monthly mean

for the period of October 1 through October 17, 2013, due to partial federal government shutdown. Figure supplied by USFWS on March 26,
2014.



Attachment E. Salmonid and Green Sturgeon Biological Review for Endangered Species Act
Compliance for WY2014 Drought Operation Plan (4/8/14)

Winter-run Chinook juveniles have been passing the location of the rotary screw trap
monitoring station at the Glen-Colusa Irrigation District (GCID) intake canal in the middle
section of the Sacramento River since October 2013 (Figure 4). It is hypothesized that the
steady recovery trend of outmigrating Winter-run Chinook in GCID’s screw traps during the
majority of the winter was caused by a prolonged residency period of juvenile Winter-run
Chinook, which passed RBDD earlier in the fall and winter as fry and parr, having abandoned
outmigration to rear between RBDD and GCID. Typically, fry and parr that cannot sustain
territories in river flows outmigrate past Knights Landing and into the Lower Sacramento
River with late fall/early winter Sacramento Valley rainstorms increase flows to greater than
7,500 cfs at Wilkins Slough. Rosario et al (2013) described multiple pulses of distinctly
different sized Winter-run Chinook salmon typically moving through the Lower Sacramento
River at Knights Landing between November and January. Juvenile Winter-run Chinook were
infrequently observed at the Tisdale Weir (Figure 5) and Knights Landing (Figure 6) fish
monitoring station on the Middle and Lower Sacramento River, respectively, until this
winter’s February and March storms caused Sacramento River flows greater than 7,500 cfs at
Wilkins Slough. It is hypothesized that in WY 2014, a significantly greater proportion of
juvenile Winter-run Chinook salmon reared as parr and smolts in the Sacramento River
between Hamilton City (close to the GCID intake) and Knights Landing waiting for
physiological or environmental cues to emigrate into the Delta than reared in the upper
Sacramento River or Delta.
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Figure 3. Keswick Reservoir Outflow for WY 2014.2

3 Downloaded from CDEC on March 26, 2014.



Attachment E. Salmonid and Green Sturgeon Biological Review for Endangered Species Act
Compliance for WY2014 Drought Operation Plan (4/8/14)

Figure 4. Glen-Colusa Irrigation District Rotary Screw Trap older juvenile Chinook salmon catch data
and associated environmental data. No catch data from 2/28 to 3/14 since trap cone was raised due to high
flow and debris.*

Figure 5. Tisdale Weir Rotary Screw Trap older juvenile Chinook salmon catch data and associated
environmental data.’

* Figure supplied by DWR on March 26, 2014.
> Figure supplied by DWR on March 26, 2014.



Attachment E. Salmonid and Green Sturgeon Biological Review for Endangered Species Act
Compliance for WY2014 Drought Operation Plan (4/8/14)

Figure 6. Knights Landing Rotary Screw Trap older juvenile Chinook salmon catch data and associated
environmental data.’

Juvenile Winter-run Chinook salmon have been observed in lower Sacramento River and
Delta beach seine and trawl fish monitoring surveys during storm periods in February and
March when river outmigration flows stimulated migration into the Delta (Figure 7). Through
March 20, 2014 expanded salvages of 106.5 natural origin juvenile Winter-run sized Chinook
salmon have been estimated at the federal fish collection facility at the South Delta CVP
export pumps and 50 natural origin juvenile Winter-run sized juvenile Chinook have been
estimated at the state fish collection facility at the South Delta SWP export pumps through
March 20. All of these fish were recovered since March 3™. No hatchery Winter-run sized
juvenile Chinook have been salvaged as of March 26, 2014. As of March 24, an estimated
cumulative loss of 346 Winter-run Chinook salmon has occurred. The incidental take limit for
WY 2014 is 23,928 natural Winter-run Chinook salmon. On the April 1 DOSS calls, multiple
opinions suggest that 60-70% of the BY 2013 juvenile population of Winter-run Chinook
remains in the Delta as of April 1. It was hypothesized that the remainder of the population
rearing in the Sacramento River will enter the Delta in the next ten days during the current
storm period (Figure 8).

On the weekly DOSS calls, the topic of the proportion of the population of Winter-run
Chinook salmon that has exited the Delta has also been discussed. Based on data from Chipps
Island (Figure 9), DOSS estimated that 20-25% of the BY 13 juvenile Winter-run Chinook
salmon have exited the Delta region.

e Figure supplied by DWR on March 26, 2014.



Attachment E. Salmonid and Green Sturgeon Biological Review for Endangered Species Act
Compliance for WY2014 Drought Operation Plan (4/8/14)

Figure 7. Sacramento Trawl and Sacramento Area Seines older juvenile Chinook salmon catch data and
associated environmental data.’

Figure 8. Observed and forecasted precipitation and Sacramento River flows for Verona on the Lower
Sacramento River. °

7 Figure supplied by DWR on March 26, 2014.
8 Figure downloaded on April 1, 2014.



Attachment E. Salmonid and Green Sturgeon Biological Review for Endangered Species Act
Compliance for WY2014 Drought Operation Plan (4/8/14)

Figure 9. Chipps Island Trawl older juvenile Chinook salmon catch data and associated environmental
data.’

Adult winter-run Chinook salmon are currently entering the Sacramento River and migrating
to the upper reaches of the river in preparation for spawning during the summer of 2014
(Table 1). These adult Winter-run Chinook will hold in the upper Sacramento River between
RBDD and Keswick Dam until they are ready to spawn during the summer. These fish require
coldwater holding habitat for several months prior to spawning as their gonads mature, and
then require cold water to ensure the proper development of their fertilized eggs, which are
highly sensitive to thermal conditions during this embryo development period. As of March
26, 82 adult Winter run Chinook have been collected and retained at the Keswick Dam Fish
Trap for Livington Stone National Fish Hatchery. These fish include 26 wild males, 7
adipose-clipped males, 48 wild females, 17 adipose-clipped females. Also, eight prespawn
mortalities have been collected, sampled, but were not retained.

? Figure supplied by DWR on March 26, 2014.



Attachment E. Salmonid and Green Sturgeon Biological Review for Endangered Species Act
Compliance for WY2014 Drought Operation Plan (4/8/14)

Table 1. Percentage of adult Chinook salmon passing above Red Bluff Diversion Dam, percentage of adult
Steelhead passing above Fremont Weir, and percentage of adult green sturgeon passing above the Middle
Sacrament River.

Adults returning to the river in 2014 are predominantly members of the cohort from brood
year 2011. Based on cohort replacement rate (CRR) estimates, the 2011 brood year was the
third lowest CRR since 1992. It is likely that the escapement of Winter-run Chinook in 2014
will be approximately half the number of adults that spawned in 2013 or less, based on the
smaller number of adults that returned in 2011 compared to 2010. Fewer returning adults will
typically result in lower juvenile production for that year, thus the juvenile production for
2014 is expected to be lower than in 2013.

Spring-run Chinook salmon

In 2013, a small, but greater than average spawning run of Spring-run Chinook returned to the
upper Sacramento River. This greater-than-average return of spawners was observed across
many tributaries supporting Spring-run Chinook salmon. The adult escapement estimate for
Central Valley Spring-run in 2013 was 20,057 fish returning to the Feather River Fish
Hatchery and 18,499 fish returning to the tributaries. This is the largest return in the past 25
years. Spring-run Chinook will be entering Clear Creek in the spring and into summer and
then holding until they spawn starting in September. Spawning in Clear Creek occurs
upstream of a barrier weir installed at river mile 7 to separate Spring-run and fall-run
spawning and protect Spring-run eggs from superimposition by fall-run spawners. Table 2
shows Spring-run spawning distribution in Clear Creek. Distribution has shifted upstream
somewhat through the years after removal of McCormick-Seltzer diversion dam
(approximately RM 6.2) in 2000 and with repeated gravel additions.



Attachment E. Salmonid and Green Sturgeon Biological Review for Endangered Species Act
Compliance for WY2014 Drought Operation Plan (4/8/14)

Table 6. Distribution of spring Chinook salmon redds (SCS) in Clear Creck. 2003-2011. River
miles (RM) begin at the confluence at RM 0. and end at Whiskeytown Dam at RM 18.3. River
miles 11-18 are upstream of IGO. Both RM 7 (0.6 miles) and RM 18 (0.3 miles) are incomplete

miles. The SCS redd count is redds upstream of the picket weir location. From 2003 through

2005. and in 2011. the picket weir was located at RM 8.2 (Reading Bar). so RM 7 was not
available for SCS spawning. From 2006 through 2009. the location of the picket weir was at RM
7.4 (Shooting Gallery). In 2010, weirs were installed at both sites.

RM

RM RM

RM

RM

RM RM

RM RM

RM RM

R s s 8 M0 M 1 R M B s 17 i T
003 MA. 4 % o 2 3 o 45 4 4 5 3 &
2004 NA 9 1 9 2 0 2 4 3 3 4 0 37
2000 NA 4 2 11 4 0 1 4 10 3 1 2 5
2006 4 1 8 12 13 7 0 4 8 10 5 0 8
2000 0 6 1 5 0 2 1 1 7 15 1 0 49
20060 8 18 3 11 4 6 0o 11 5 13 6 1 8
2000 3 8 2 15 4 1 4 6 4 4 13 0 64
200 1° 1 0 3 o0 o0 o 1 1 2 1 0 10
200 NA 1 0 5 o0 2 1 5 0o 2 0 0 16

* The SCS redd count includes one redd from Reach 5b (between weirs). Other redds in Reach 5b were
counted as fall Chinook and not included here.

Table 2. Clear Creek spring Chinook spawning distribution, copied from Giovannetti and Brown (2013).

Juvenile Spring-run begin emigration from Clear Creek soon after emergence, with passage
near the mouth peaking in November through December and continuing to around May.
Recent year passage indices are shown in Table 3. Unlike fall-run Chinook in Clear Creek,
Spring-run have not appeared to show population increases relative to other central valley

populations.

Broodyear 95% LCI 90% LCI Passage Index 90% UCI 95% UCI

1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010

272,930
90.576
68.446
156.297
20.432

9.570
17.808
70.716

149,395
39.129
61.181
19.920

275.736

158.835

155.897

92331
70.733

30.130
9915

18.163
72.560

39.900
61.979
20.231

292323
101,347
86.836
172.708
33.902
11.906
20.401
86.918
202,011
45.903
68.624
22.853

310.697
113,299
107,359
189.998
38.705
14.701
22.733
105.130
279.553
53.145
76.913
26.166

314.778
116.274
112.386
192.685
39.638
15.644
23384
113.960
319.016
54452
79.425
27.111




Attachment E. Salmonid and Green Sturgeon Biological Review for Endangered Species Act
Compliance for WY2014 Drought Operation Plan (4/8/14)

Table 3. Spring-run Chinook passage indices at a rotary screw trap at river mile 1.7 on Clear Creek, in
Shasta County, CA from Early et al (2013).

Rain events during mid-November 2013 increased daily average flows in upper Sacramento
River tributaries conducive to triggering outmigration of yearling Spring-run Chinook into the
mainstem, although the rapid return to stable tributary flows and low temperatures may have
limited the extent to which yearling Spring-run Chinook exited these watersheds. There were
short periods of the winter, when Mill and Deer creeks were not connected to the Sacramento
River due to lack of tributary flows. A substantial outmigration of young-of-year Spring-run
Chinook salmon juveniles passed RBDD with an increase in Sacramento River flows during
the February 2014 storm and thousands continue to be observed daily in fish monitoring at
RBDD (Figure 10). These smaller sized Spring-run Chinook may have been subjected to
stranding risks during reservoir release reductions earlier this winter similar to juvenile
Winter-run Chinook salmon.

Juvenile Spring Chinook Salmon Estimated Passage
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Figure 10. Weekly Estimated Passage of Juvenile Spring-run Chinook Salmon at Red Bluff Diversion Dam
(RK 391) by Brood-Year (BY)."

Recovery of juvenile Spring-run Chinook salmon migrating past Tisdale and Knights Landing
rotary screw trap monitoring stations in the middle and lower Sacramento River has been
increasing. Between October 1, 2013 and January 30, 2014, 95 juvenile, but no smolting,
Spring-run Chinook salmon were observed at GCID’s rotary screw trap. In February, 310
young-of-year Spring-run Chinook salmon were recovered in GCID’s rotary screw trap. In
March, reduced monitoring effort occurred ten days, and 180 juvenile Spring-run Chinook
were recovered in the GCID rotary screw trap. At the Tisdale Weir and Knights Landing fish
monitoring stations, greater catches of older juvenile Chinook salmon, which would include

10 Fish were sampled using rotary-screw traps for the period July 1, 2007 to present. Figure supplied by USFWS (March 26, 2014).
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yearling Spring-run Chinook salmon, were observed during the February and March storms
than had been observed prior to the storms (Figures 5-6). Similar to February, Spring-run
Chinook salmon from Butte Creek, and the Feather and Yuba rivers are outmigrating into the
Delta during March. Since February, Spring-run Chinook salmon have been observed in the
lower Sacramento and Delta beach seine and trawl fish monitoring surveys in addition to
being observed exiting at Chipps Island (Table 4).

Table 4. Lower Sacramento River and Delta beach seine recoveries of salmonids during WY 2014.*

The first Spring-run Chinook salmon salvage occurred at the state and federal fish collection
facilities at the South Delta CVP/SWP export pumps on March 13, 2014. As of March 24,
there has been a combined expanded salvage of 55 and combined loss of 67 young-of-the-year
Spring-run Chinook, respectively. As of March 23, no Spring-run surrogate, adipose-clipped
Late fall Chinook salmon have been recovered at the fish collection facilities. Of 25 salvaged
Winter-run sized, which were genetically tested, close to 50% (12 samples) were genetically
identified as yearling Spring-run Chinook from the Upper Sacramento River. It is
hypothesized that the dry spring of WY2013 and resultant lack of spring natural flow
variability increased the proportion of Upper Sacramento River Spring-run Chinook that
oversummered and reared in the coldwater refugia below Keswick Dam compared to normal
conditions. It is hypothesized that this is the mechanism behind the substantial
misclassification of juvenile Spring-run Chinook as Winter-run Chinook at the state and
federal fish collection facilities during the earliest portion (March 3-20, 2014) of the WY 2014
salvage season. On the weekly DOSS calls, the topic of the proportion of the population of
Spring-run Chinook salmon that have entered the Delta has been discussed. DOSS

" Trawl and beach seine data updated through March 10, 2014. Provided by USFWS Delta Juvenile Fish Monitoring Program.
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participants agreed that most yearling Spring-run Chinook salmon have entered and exited the
Delta. Regarding young-of-year Spring-run Chinook salmon, on the April 1 DOSS call,
participants estimated between 30% and 60% are in the Delta with 5-10% having exited the
Delta past Chipps Island.

Adult Spring-run Chinook will migrate into the upper Sacramento River from May to July
2014. These adults oversummer in the upper Sacramento River before spawning and require
coldwater holding habitat for the maturation of their gonads before spawning in September
and October. Lack of cold water habitat will decrease the viability of their gametes as they
mature and exposes adult fish to increased mortality through other avenues, such as disease
and thermal stress. Additionally, the brood year 2014 eggs will require continued cold water
thermal conditions as they develop in the gravel during the September through November
2014 incubation period.

Steelhead

American River
Steelhead spawning in the American River occurs from late December to about late March or
early April. Reclamation conducts bi-weekly steelhead spawning surveys throughout the
spawning period. Seining surveys conducted by CDFW throughout the summer and fall have
shown that summer rearing distribution for steelhead essentially mirrors the spawning
distribution. Mark and recapture of rearing steelhead has shown strong natal site fidelity.
Although few recaptures of marked fish occur, the recaptures that do occur all happen within
close proximity to the marking site (i.e. at the same riffle or the next riffle upstream or
downstream). No thermal refugia have ever been found in the lower American River. The
coolest water is essentially in the faster flowing sections of the river and the steelhead rear and
feed primarily in the faster water areas (riffles predominantly) of the river through the
summer. The American River in-river steelhead population consists primarily of hatchery-
produced fish that spawn in the river, and the steelhead return is dominated by fish that return
to the hatchery or are harvested prior to spawning in the river (Figure 11).
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Figure 11. American River steelhead spawner population estimates compared to Nimbus hatchery
steelhead return (from Hannon 2013). The red bars are area under the curve population estimates (based
on observations of adults holding on redds) and the error bars are the redd count based estimates. No
‘area under the curve’ based estimates are available for 2009 and 2010.

Steelhead spawning survey surveys have identified 110 steelhead redds in the American River
in 2014 from Januar