From: Jerry Brown [jbrown@sitesproject.org]

Sent: 6/2/2020 6:35:46 AM

To: Alicia Forsythe [aforsythe@sitesproject.org]
CcC: Kevin Spesert [kspesert@sitesproject.org]
Subject: Shasta Carryover

Attachments: 2020 SAC TMP response letter.pdf

Ali — You're probably aware of this current battle between the SWRCB and USBR over the 2020 temperature
management plan. | would expect that statements in this letter could be useful to our claims about Sites assisting with
cold water pool management. It appears Reclamation is claiming water temperature is more important than volume but
the State Board is arguing for more volume because they want more carryover storage as a hedge in case next year is
dry. Both positions would support our claims that the additional colder water Sites is able to back-up in Shasta is
valuable to temperature management in dry and critical years.

Kevin — making you aware of this for the purpose of making edits to our message platform relative to environmental
benefits to temperature management for salmon.
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State Water Resources Control Board
June 1, 2020

Ernest A. Conant

Mid-Pacific Regional Director
U.S. Bureau of Reclamation
sconant@pusbr.gov

ORDER 90-5 SACRAMENTO RIVER TEMPERATURE MANAGEMENT
Dear Mr. Conant:

This letter responds to the U.S. Bureau of Reclamation’s (Reclamation) May 20, 2020
submittal of a final 2020 Sacramento River Temperature Management Plan (TMP)
pursuant to State Water Resources Control Board (State Water Board or Board) Water
Right Order 90-5. Additionally, the attached appendix addresses certain issues raised
in Reclamation’s May 11, 2020 comment letter to the State Water Board related to the
draft TMP.

Order 90-5 requires Reclamation to take actions reasonably within its control to protect
winter-run Chinook salmon and other native species from elevated temperatures and
other adverse conditions created by Reclamation’s operations on the Sacramento River.
State Water Board staff repeatedly requested that Reclamation provide information on
operational scenarios other than those proposed in Reclamation’s TMP that could allow
for better temperature control. Unfortunately, Reclamation has failed to provide the
requested information. This information is needed to inform adequate temperature
management. Since Reclamation has declined to provide the information, the State
Water Board does not have sufficient information to make a well-informed decision on
Reclamation’s final TMP. We are therefore unable to approve the TMP, and object to
the plan.’

In the spirit of cooperative federalism, we expect that Reclamation will provide the
information we requested. In order to be in a position to potentially improve
temperature conditions this year, the State Water Board needs the requested analyses
within 20 days from the date of this letter. If this information is provided timely, we will
reevaluate the TMP and consider approval at that time.

1 The decision on Reclamation's TMP is made pursuant to authority delegated to the Executive Director of
the State Water Board, and does not necessarily reflect the views of all of the State Water Board
Members.
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Background

Operations of Shasta Reservoir and associated facilities are not only critically important
to California’s water supply but also to the protection of winter-run Chinook salmon,
which is one of the state’s most endangered salmon species. Prior to construction of
Shasta Dam, winter-run Chinook salmon spawning and early rearing habitat
encompassed approximately 200 miles of snow-fed cold water streams in the upper
reaches of the Sacramento River and its tributaries. These stream systems remained
cold throughout the year, which protected salmon eggs and emergent fry from heat-
induced mortality. With the construction and operation of Shasta and Keswick Dams,
winter-run Chinook salmon no longer have access to this historic cold water habitat and
are instead limited to a small stretch of the Sacramento River below Keswick Dam,
where cooler temperatures are dependent on reservoir releases.

A number of controllable and uncontrollable factors contribute to temperatures below
Keswick Dam, including the volumes of cold water that are affected by runoff and the
timing and volume of releases from Shasta Reservoir, imports of water from the Trinity
River system, temperature control device and side gate operations, power supply
operations, air temperatures, and tributary inflow volumes and temperature in
downstream reaches.

For the last several decades, winter-run Chinook salmon have teetered on the verge of
extinction, due in large part to elevated temperature conditions in their sole remaining
habitat, which is below Keswick Dam. The winter-run Chinook salmon population
declined from over 100,000 fish in the late 1960s to fewer than 200 in the early 1990s
(Yoshiyama et al. 1998).2 These dramatic population declines led to the State Water
Board’s adoption of Order 90-5 that requires Reclamation to take actions reasonably
within its control to protect winter-run and other native species from elevated
temperatures and other adverse conditions created by Reclamation’s operations on the
Sacramento River.

In 2014 and 2015, temperatures were not maintained at protective levels below Shasta
and Keswick Reservoirs, resulting in near total mortality of winter-run in those years and
the near extinction of the species. Extinction of the winter-run was likely only avoided
by maintaining high levels of hatchery production. In those years, adequate reservoir
storage and cold water pool levels in Shasta Reservoir needed for temperature control
were not maintained. Reclamation’s modeling and monitoring was also inadequate to
inform regulatory agency decision making and adjustments to operations that could
have allowed for adequate temperature management.

This year’s hydrology is very similar to the hydrology the region faced in 2013, the year
before temperature control was lost. Over the last 21 years, every year with similar

2Yoshivama, R. M., Fisher, F. W., & Movle, P. B. (1988). Historical abundance and decline of chinook
salmon in the Central Valley region of California. North American Journal of Fisheries Management,
18(3), 487-521.
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hydrology to this year was followed by another dry year. This observed pattern
supports the importance of planning for and maintaining carryover storage levels this
year. The operations proposed by Reclamation in its TMP are very similar to
Reclamation’s 2013 operations. And in fact, Reclamation’s cold water pool estimates
are already diverging from Reclamation’s modeling. The volumes of coldest water in
Shasta Reservoir are more than 10 percent lower than what was modeled less than two
weeks ago. In addition, the current volumes of coldest water less than 48 degrees F in
Shasta Reservoir are similar to the low levels experienced in 2014. This raises
concerns that temperature conditions could already be deteriorating relative to
Reclamation’s TMP and could continue to do so. Recent science from the National
Marine Fisheries Service (NMFS) (Daniels and Danner, 2020)® shows that dam
discharge temperature from Shasta Reservoir has a greater effect on Sacramento River
temperature than discharge volume, which suggests that reduced releases may be an
effective tool in extending cold water pool resources, particularly if accurate information
regarding cold water pool volumes and supporting modeling are available to inform
regulatory decisions.

Given the conditions this year, the State Water Board asked Reclamation to evaluate
scenarios that may improve temperature control and carryover storage going into next
year, including reduced water deliveries under Reclamation’s water rights, allowing
Reclamation to retain more water in storage for the protection of cold water pool.
Modifications to the volume and timing of imports from the Trinity River, and
adjustments to power operations could also be considered.

Since this information is needed to inform adequate temperature management, and
Reclamation failed to provide it, the State Water Board cannot approve the TMP. In the
interim, although the State Water Board objects to the current plan, we do not expect,
recommend, or require that Reclamation meet 56 degrees Fahrenheit (F) at the Red
Bluff Diversion Dam (RBDD), as that would not be the best use of the limited Shasta
Reservoir cold water pool. Instead, Reclamation should take every action in its
reasonable control to protect native fish in the Sacramento River with an emphasis on
actions that optimize protection of the winter-run Chinook salmon fishery downstream of
Keswick Dam and provide for improved storage conditions going into next year. We also
encourage Reclamation to work with the Sacramento River Settlement Contractors and
other watershed stakeholders to implement voluntary measures that could improve
fishery conditions, such as adjusting the timing of fall diversions.

Regulatory Background

Order WR 90-5 requires Reclamation to operate Keswick Dam, Shasta Dam, and the
Spring Creek Power Plant to meet a daily average water temperature of 56 degrees F
on the Sacramento River at RBDD during periods when higher temperatures will be
detrimental to fish. If there are factors beyond Reclamation’s reasonable control that

S Daniels, M. E., & Danner, E. M. {2020). The Drivers of River Temperatures Below a Large Dam. Water
Resources Research, 56(5), e2019WR026751.
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prevent Reclamation from meeting 56 degrees F at RBDD, Reclamation, in consultation
with staff from the State Water Board, fisheries agencies, and the Western Area Power
Administration, may develop a plan and propose that the compliance point be moved
upstream. The State Water Board has 10 days to consider the TMP (which is June 1
this year due to the 10 day period ending on the weekend).

Under the 2019 Reclamation Biological Assessment and associated 2019 NMFS
Biological Opinion, Reclamation proposes to operate to meet a temperature between
53.5 degrees F and 56 degrees F or higher at a compliance point 41 miles upstream of
RBDD at Clear Creek (CCR). In the TMP, Reclamation is identifying a compliance
location in addition to CCR for meeting 56 degrees F at times that 56 degrees F is not
proposed at CCR as the compliance location for Order 90-5. Water temperatures
generally increase incrementally downstream of Keswick Dam until an equilibrium
temperature is reached. Accordingly, providing a temperature of 56 degrees F at a
downstream location like RBDD provides cooler temperatures upstream. Meeting a
temperature of 56 degrees F at RBDD would generally provide cooler temperatures
than 53.5 at CCR.

Reclamation’s 2020 TMP

This year, Reclamation is proposing to meet the following temperature compliance
points:

¢ End of May through end of June, 2020: 53.5 degrees F at CCR and 56 degrees F
at Balls Ferry

¢ End of June through middle of September, 2020: 54 degrees F at CCR and 56
degrees F at Balls Ferry

¢ Middle of September to the end of October, 2020: 56 degrees F at CCR

Reclamation submitted estimates of temperature dependent mortality indicating that
these operations would be expected to result in stage independent temperature
dependent mortality of 28 percent (with stage dependent temperature dependent
mortality of 15 to 16 percent).* Estimates of temperature dependent mortality provided

4 While State Water Board staff recognizes the efforts of Anderson (2018) in adapting the temperature
dependent model from Martin et al. (2017) to develop stage dependent mortality estimates for optimizing
use of cold water during the temperature management season, this model may underestimate
temperature dependent mortality. Martin et al. (2017) shows that temperature related mortality of eggs
can occur earlier than the critical age used in Anderson (2018), and that lower temperatures for only a
portion of the incubation period may not be sufficiently protective. Together with a historical reduction in
the length of the temperature management reach and a lack of protection for fish that emerge after
October 31 through mid-November, underestimating temperature mortality during the early stages of egg
development could lead to management actions that further impact wild winter-run Chinook salmon stock
and its genetic diversity. (Martin, B. T., Pika, A, John, S. N., Hamda, N., Roberts, J,, Lindley, 8. T., &
Danner, E. M. (2017). Phenomeanological vs. biophysical models of thermal stress in agquatic egygs.
Ecology letters, 20(1), 50-59; Anderson, J. J. (2018). Using river temperature 1o optimize fish incubation
metabolism and survival: a case for machanistic models. bioRxiv, 257154).
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by Reclamation on May 27, 2020 (Table 1), show similar results for mean/median stage
independent mortality with a possible lower and upper range of less than 1 percent to
nearly 70 percent.

Table 1: Estimated temperature-dependent egg mortality under different scenarios assuming a
2012-2019 spatial and temporal redd distribution using output from RAFT and interpolated
HEC-5Q water temperature models.

s Meaan fMedian Lower Upper
Scenarin MODEL (%) 9%) (%) (%}
MAY_26_ 2020 _INPUT_SC_OQUTPUT_S0_25L3MTO
- - - - - RAFT 30.63 27.57 0.08 69.6
26 8 UTPUT 2EL3IMT
MAY 26 2020 INPUT_SC_OQUTPUT_S0_25L3MTO HEC-5Q 26.46 27 16 011 67.32

While the mortality levels expected from the TMP are generally consistent with that
expected for a Tier 3 year described in the 2019 Biological Opinion (median mortality of
24 percent) ®, the projected temperature dependent mortality rate of approximately 28
percent is concerning to State Water Board staff considering the poor condition of
winter-run Chinook salmon and other natural and anthropogenic causes of mortality that
will affect these fish. Uncertainties concerning mortality rates and operations could also
result in higher levels of mortality. Accordingly, approaches that could lower mortality
and improve carryover storage conditions for next year merit consideration.

Evaluation of Alternative Operational Scenarios

Reclamation evaluated many scenarios in developing the initial draft TMP; however,
Reclamation only evaluated possible modifications to temperature shutter operations
that all included similar levels of mortality, or scenarios that would not be recommended
due to uncertainties with the ability to provide temperature control throughout the
temperature control season. Reclamation did not evaluate any other actions that could
improve temperature conditions, including possible changes to the timing or volume of
releases, modifications to Trinity River imports, or power production operations to
evaluate the possibility for more protective temperature conditions.

In response to an earlier draft of the TMP, State Water Board staff requested that
Reclamation evaluate scenarios in which volumes of water equivalent to reductions in
deliveries to exchange contractors and refuges that occur under the current Shasta
Critical year conditions are backed up in to storage in Shasta Reservoir. The purpose
of Board staff’s request was multi-fold: to evaluate whether conservation of water in
Shasta Reservoir would improve temperature management this year; to avoid the
higher end of possible temperature dependent mortality estimates; to evaluate whether
the additional stored water would benefit carryover storage conditions going into next
year; and to better understand the supply side and system management tradeoffs that
would result from additional Shasta storage. Recognizing the interconnected nature of

> The 2017 NMFS proposed Biological Opinion amendments, although never finalized, recommended that
temperature dependent mortality not exceed 8 percent in this type of year.
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the water supply system and the potential for unintended consequences of modifying
project operations, State Water Board staff also asked Reclamation to include
information regarding the tradeoffs associated with lower releases and information
regarding why Reclamation does not recommend such operations.

Reclamation has declined to evaluate additional operational scenarios. Reclamation’s
position is that scenarios with different operational assumptions would be inconsistent
with its contractual obligations, and are therefore beyond Reclamation’s reasonable
control. The State Water Board disagrees. To the extent that Reclamation delivers
water under its own water rights, Reclamation’s obligation to deliver water to its
contractors does not take precedence over its permit obligations. Order WR 90-5
requires Reclamation to reduce releases to the extent reasonable and necessary to
control water temperature. This permit condition is not and cannot be nullified by a
contractual obligation. Reclamation’s water supply contractors are not entitled to more
water under their contracts than Reclamation is authorized to deliver consistent with the
terms and conditions of its water right permits and licenses. (See United States v. State
Water Resources Control Bd. (1986) 182 Cal. App.3d 82, 145-148; State Water
Resources Control Board Cases (2006) 136 Cal.App.4th 674, 806, fn. 54; see also
Order WR 92-02, p. 9, fn. 3 [compliance with Order WR 90-5 may require adjustments
to water deliveries, which are controllable factors, and water should not be considered
available for delivery if it is needed as carryover to maintain an adequate cold water

pooll].)

Reclamation’s May 11 letter also suggested that the Board intends “to evaluate or take
action on water rights held by parties other than Reclamation, in particular the
Sacramento River Settlement Contractors, the San Joaquin River Exchange
Contractors, and wildlife refuges . . ..” That is not the case. The Board’s April 29,
2020 letter was intended to clarify that none of the operational scenarios the Board
seeks to evaluate would impact the natural or abandoned flows to which senior riparian
or appropriative water right holders may be entitled, including the settlement and
exchange contractors.

The Board appreciates the willingness of Reclamation and the Sacramento River
Settlement Contractors to continue to discuss this and other legal issues pertaining to
compliance with Order WR 90-5. For purposes of compliance this year, however, it may
not be necessary to resolve this issue because, due to the improvements in hydrology
that occurred in early April, the Board is not seeking to evaluate any operational
scenarios that may be inconsistent with Reclamation’s contractual obligations to
settlement or exchange contractors. Specifically, the Board’s April 29, 2020 letter asked
Reclamation to evaluate a scenario that stores water that is not delivered to settlement
and exchange contractors due to the Shasta Critical year determination. There is
reason to believe that this action may improve both temperature conditions in the fall
and carryover storage. If the Shasta Critical year determination changes, evaluation of
a scenario that reduces exports for service contractor deliveries is also requested.
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These operations would be consistent with the settlement and exchange contracts,
which provide for 75 percent allocations in a Shasta Critical year. These operational
scenarios are also consistent with the shortage provisions contained in Central Valley
Project (CVP) service contracts, which generally provide for reduced annual deliveries
to service contractors when CVP water is unavailable due to hydrology or other legal
requirements, which would include obligations under Order WR 90-5. (See State Water
Resources Control Board Cases, supra, 136 Cal.App.4th at pp. 805-806 [discussing
shortage provision in CVP service contract].) The State Water Board recognizes that
such a scenario would have significant tradeoffs, however, and would therefore also like
information on those tradeoffs.

Drought and Carryover Storage

Storage conditions this year are very similar to conditions in 2013. That year was the
beginning of California’s most recent drought, when low storage at the end of water year
2013 contributed to reduced storage in 2014 and 2015. The low storage levels in 2014
and 2015 led to the loss of temperature control and near extinction of winter-run
Chinook salmon. Given the parallels this year to hydrologic conditions in 2013, the
State Water Board continues to be concerned with preventing temperature dependent
mortality and providing for carryover storage in the event that this is the first year in a
series of drought years. One of the significant lessons learned from the recent drought
was the need to plan for such contingencies. As such, Reclamation’s proposal to
operate this year similar to 2013 needs to be carefully considered. Recent information
from Reclamation provided on May 27 indicates that the volume of coldest water in
Shasta Reservoir (water less than 48 degrees F) is tracking very close to cold water
volumes observed in 2014, and that the volumes of water less than 49 degrees F is
more than 10 percent lower than what was modeled less than 2 weeks prior. The fact
that cold water pool estimates are already diverging from Reclamation’s model raises
concerns that temperature conditions could already be deteriorating relative to the May
20" TMP. Further, it is possible that this year's Shasta Critical year determination (in
which water supply allocations are reduced to various contractors) could change
resulting in changes in operations that could affect temperatures. Reclamation,
however, has not provided information regarding how such a change would affect
operations this year.

State Water Board Renewed Request for Information

As stated above, the State Water Board currently does not have sufficient information to
make a well-informed decision on Reclamation’s final TMP. If the following information
is provided within 20 days of the date of this letter, we will consider approval of the TMP
at that time:

¢ Evaluation of operational scenarios that improve temperature protection this
year, including extending temperature protection beyond October 31 if eggs are
still in the redds at that time, and carryover storage going into next year.
Assuming this remains a Shasta Ciritical year, this should include evaluation of
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improving temperature management and carryover storage with water not
allocated to settlement and exchange contractors and refuges under the
contractual shortage provisions of the associated contracts. In the event it is not
a Shasta Critical year following the recent storm event, a scenario in which
exports for service contractors are reduced to provide 100 thousand acre-feet
(TAF) of additional storage in Shasta Reservoir and up to 250 TAF if feasible
should be evaluated.

¢ An evaluation of other possible adjustments to other operations to improve
temperature conditions, including adjustments to power operations and Trinity
River imports.

¢ The State Water Board recognizes that at this point in the water year, such
scenarios could have significant water supply and economic impacts so also
requests an evaluation of the tradeoffs associated with the above scenarios.

In addition to providing this information, Reclamation should notify the State Water
Board immediately if any conditions (monitoring, modeling, operations, etc.) or
projections indicate that conditions will be any less protective than identified in the May
20" TMP. This includes, but is not limited to, lower than projected reservoir storage
levels or cold water pool volumes, higher than projected reservoir releases, higher than
projected water temperatures at CCR or Balls Ferry, increases to estimated winter-run
Chinook salmon mortality levels, or other indications that conditions for protection of
winter-run and other native species are degrading this year.

Transparency and Collaboration Moving Forward

The State Water Board wants to work cooperatively with Reclamation and watershed
stakeholders on collaborative science and planning to further improve our shared
understanding of temperature management actions that can best achieve water supply
and fish protection goals. Climate change, increased population growth, increased
water demand will continue to put additional stressors on an already overburdened
system, and could lead to endangered species going extinct when coupled with other
stressors on these fish. At the same time, the State Water Board recognizes that
curtailments in water supply and deliveries may cause real economic effects. Decisions
that deplete the cold water pool too early, or that require releases at the wrong time,
could have disastrous effects for water users and species alike. The State Water Board
is tasked with balancing competing demands, and relies on the best available science
and data when making related decisions and recommendations. The Board relies on
the expertise of our federal partners to help us make the best decisions. We cannot do
this alone.

While Reclamation evaluated over 300 management scenarios in developing the TMP

for this year, each scenario relied on the same basic set of assumptions related to
releases and supplies. The result was each scenario forecasted similar mortality levels
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of salmon. The alternative operational scenarios the Board has requested are needed
to make the most informed temperature management decisions — not only for the
Board, but for the numerous stakeholders who are directly involved in management and
stewardship of California’s water resources. Most critically, voluntary efforts to develop
a long-lasting and meaningful balance between water supply and ecosystem needs will
ultimately rely on timely and accurate information. The information developed from the
requested scenario evaluations, combined with a better understanding of how water
supply changes propagate throughout the water supply system, is a necessary part of
an ongoing collaborative process.

One of the most difficult elements in temperature management planning is the short
decision-making window inherent to the current process. With a highly fluid hydrology,
changes in temperature and supply can occur on a near weekly basis, particularly
during the winter and spring. In 2018, State Water Board staff requested that
Reclamation develop a temperature management and planning protocol, in part to help
address the ongoing challenges associated with the short timelines of the existing
process. Reclamation worked towards this effort in 2018, but ultimately requested to
pause the development of the protocol as a new biological opinion was being
developed. A revised biological opinion was adopted in 2019.

Given that the 2019 biological opinion is now complete, Board staff requested in our
April 3, 2020 letter that Reclamation develop a draft protocol for submittal to the State
Water Board and fisheries agencies for comment by September 15, 2020. In public
comments on the TMP, the State Water Board received helpful recommendations from
Reclamation’s contractors, fisheries agencies, and non-governmental organizations
(NGOs) on possible improvements to the temperature management process that should
be considered related to early planning, voluntary measures, and collaboration. The
protocol should consider these recommendations, as the recommended improvements
could help all stakeholders involved. The State Water Board also recognizes that
Reclamation plans to develop a drought tool kit of actions that can be taken during
drought conditions to improve temperature management. The State Water Board is
very supportive of those efforts and encourages Reclamation to include information
regarding the drought tool kit in the draft protocol. Prior to development of the protocaol,
State Water Board staff will be sending a letter outlining additional issues it believes are
important to consider, and we would like to meet with Reclamation to share ideas that
would meet our collective needs and objectives.

The draft protocol requested above will be a good first step in establishing an earlier
and ongoing collaborative process. Looking forward, efforts already underway may
provide additional opportunities for temperature management collaboration. A science
partnership with agencies, water users, and NGOs like that being proposed by the
Northern California Water Association, could be a promising opportunity for identifying
key temperature management questions and solutions in a collaborative forum. We
look forward to seeing additional information and outcomes from that process, and are
available for discussions as helpful.
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If you have any questions regarding this letter, please contact Diane Riddle at

diane riddis@walarboards . ca.gov. Please be aware that due to the public health
concerns regarding the COVID-19 virus and the resulting pandemic, many State Water
Board staff are telecommuting; therefore, the best avenue of communication at this time
is via email.

Sincerely,

ORIGINAL SIGNED BY
Eileen Sobeck

Executive Director
State Water Resources Control Board
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Appendix: Clarifications and Corrections to Issues Raised in Reclamation’s May 11,
2020 Letter to the State Water Resources Control Board.

1. Prior Drought

Reclamation raises a number of comments in their May 11, 2020 letter to the State
Water Board regarding conditions during the prior drought and technical issues related
to temperature management that require clarification. The description provided in the
May 11t letter offers an incomplete analysis of the complicated temperature
management issues that developed during the drought. We wish to provide additional
context to statements made in the May 11t |etter related to loss of temperature control
and modeling efforts.

Reclamation attributes the loss of temperature control during the drought years of 2014
and 2015 entirely to decisions by the regulatory agencies, including the State Water
Board. As Reclamation has acknowledged, depleted storage conditions in 2013
contributed to low storage in 2014 and associated temperature concerns. Regulatory
agencies relied on temperature modeling provided by Reclamation in 2014 as part of
the temperature planning process, and based regulatory decisions on that modeling
information. Unfortunately, as described in the Sacramento River Temperature Task
Group Annual Report and Activities, water temperatures from October 1, 2013 through
September 30, 2014 were about 4 degrees F higher than modeled. These high
temperature levels resulted in the loss of nearly all of the 2014 cohort of winter-run
Chinook salmon due to temperature dependent mortality.

In 2015, delayed reporting by Reclamation on limited cold water storage conditions left
limited options for improving temperature conditions, particularly without significant loss
of already dedicated economic resources, and little time to analyze what options
remained. By the time state and federal regulatory agencies were aware of the limited
cold water volumes there were few actions that could be taken.

Reclamation seems to attribute 2014-2015 winter-run Chinook salmon mortality to the
actions of regulatory actions, but clearly there are numerous factors that affected poor
outcomes in those years. A collaborative multi-agency and stakeholder approach will
help future temperature planning efforts — although without timely and accurate
information such collaborative efforts will be constrained. The experience of the 2014-
2015 drought years, and the resulting loss of nearly all the 2014 and 2015 cohorts of
winter-run Chinook salmon, have informed the Board’s subsequent temperature
management planning efforts. Likewise, Reclamation has also taken the lessons
learned during the most recent drought as an opportunity to evaluate drought responses
and improve its temperature planning and management processes. Continuing (and
potentially expanding) this working relationship will provide for better outcomes during
dry conditions in the future.
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2. Releases from Shasta, Allocations, and Decision Making

Reclamation’s May 11t comment letter states that there is little difference in March
through April releases from Shasta Reservoir between a zero allocation to water service
contractors and a 100 percent allocation to water service contractors in a dry year.
Reclamation further indicates that requirements for early water supply planning would
only impact planting decisions without benefiting the available cold water pool, since the
majority of deliveries to water service contractors begin in May when the hydrology and
stratification of the available cold water-pool is better known. The Board acknowledges
that changes in hydrology can be rapid and have significant effects on temperature
management planning, as evidenced by this water year in particular. But the challenges
associated with hydrologic uncertainty make early planning efforts more critical, not
less. Reclamation may begin the maijority of its deliveries to water service contractors in
May; however, water supply allocation and associated planting decisions related to
deliveries are made earlier in the season making it important to start planning processes
early when conditions are dry. Early discussions on hydrology could facilitate voluntary
efforts to identify reasonable options for improving cold water pool volumes and related
temperature induced mortality.

3. Temperature Relationship to Shasta Releases and Fall Carryover

Reclamation indicates that lower releases from Shasta Reservoir during the spring
through fall would not benefit temperature operations. Reclamation cites Daniels and
Danner (2020), who evaluated the relationship of river temperatures to discharge over a
wide range of flows and geographic scales. Daniels and Danner (2020) found that
“discharge temperature often had a larger effect compared to discharge volume,”
particularly in the upper reach of the Sacramento River near CCR where Reclamation
intends to manage temperatures. According to Daniels and Danner (2020), the river
temperature in the upper Sacramento River (between Keswick Dam and upstream of
Bend Bridge) responded primarily to changes in discharge temperature, with the
exception of flows below 5,300 cfs. (Reclamation’s forecasted releases during June and
July are about 12,000 cfs.) Thus, when releases are above 5,300 cfs, greater discharge
volumes may not be necessary to control river temperatures in the locations where
temperature management currently occurs, and higher releases may deplete stored
cold water resources.

Reclamation’s May 11 comment letter also indicates that there is not a significant
correlation between end of September storage levels and the next year’s cold-water
pool. Yet at the same time, Reclamation’s analysis of historical prior storage, inflow,
and releases for May 1 cold water capabilities states that “lower release in the fall of
2013 could have improved conditions for 2014.” As discussed above, this year is very
similar to 2013. Accordingly, improvements to carryover storage levels this year merit
further consideration to address the types of challenges encountered during 2014 and
2015.
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4. Releases to Maintain Delta Water Quality

Reclamation indicates that State Water Board Decision 1641 (D-1641) required high
releases from Shasta storage this winter to meet Delta outflow requirements, despite
low precipitation. The D-1641 Delta outflow requirements are based on the prior
month’s hydrologic conditions to provide more operational certainty. The outflow
requirements include significant flexibility to reduce water supply impacts, including
three different methods of compliance and the ability to carry over excess compliance
days from one month to the next. Although daily outflow from Shasta Reservoir
exceeded inflow intermittently during the period from December through mid-March,
approximately twenty percent of inflow to the reservoir was stored on a net basis during
February and March. Although it is more typical to store upwards of fifty percent of
inflow during these months, outflow from Shasta is well within the range observed
during the prior twenty years of implementation of D-1641, on the basis of both absolute
volume and fraction of inflow to the reservoir.
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Talking Points Regarding Expansion Capabilities of Rightsized Sites Reservoir Project
June 1, 2020

In communicating the results of the April 2020 Value Planning Report to various stakeholders
and interested parties, questions have been raised about the capabilities of the “rightsized”
project to be expanded for future purposes. These talking points are a summary of the areas
covered in these conversations and the responses that have been provided.

Reservoir and Dams

e Inundation Area - In sizing to 1.5MAF it was possible to minimize inundating an Oak
woodlands habitat including mature oak trees. If the reservoir was enlarged to 1.8MAF
these areas would be inundated and may require mitigation.

s Dam Height - The height of the dams was reduced about 20-ft as a result of the 1.5MAF
versus 1.8 MAF. To accomplish the additional height in the future, it is possible to
establish an adequate dam base originally to support the additional height which can
be raised in the future following a “haircut” to tie in to the clay core and increase the
height of the dam without complete demolition. This construction could temporarily
reduce the operating surface elevation until the raise is complete.

e Qutlet Works — The number and size of gates and tunnels to release water from the
reservoir would likely be undersized for to evacuate the volumes required for the larger
reservoir size because of DSOD release criteria and would require modifications. A cost
analysis could be performed in the preliminary design for including the larger facilities
upfront.

Crossing and Bridge

e Road and Bridge Height — The configuration of the lowest cost alternative for the road
and bridge for the 1.5MAF does not lend itself to a phase-able solution should the
reservoir be enlarged in the future. This issue is being discussed with the County since it
is necessary to not impact this road in the future.

Conveyance

e Delevan Pipeline and Pumping Station — These features were eliminated as part of the
value planning project. It could be added as a standalone element in the future to
either fill additional reservoir capacity or fill existing capacity over a shorter period of
time. Alternative sources for diversions could also be evaluated (including the Colusa
Basin Drain and Stony Creek). The addition would also make additional capacity
available for greater amounts of release from the reservoir to meet demands.
Interconnecting these features would require some modification of pumping plants at
the Funks Reservoir.

Energy Generation
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Pump-back Generation — This capability was eliminated due to a lack of cost
effectiveness. A Forebay/Afterbay (Fletcher/Holthouse) and a Pumping/Generating
Plant totaling more than S600M was eliminated. Adding this feature at a later date
would require major rework of facilities plus adding back what was eliminated in Value
Planning.

In-Line Hydro — The Value Planning report for VP7 incorporates in line hydro generation
as part of pressure control on releases from the reservoir.

Draft_0002179



Draft_0002180



Sites Reservoir has been designed and
optimized to meet our water supply n
today and in the future

The Sites Project Authority conducted a
rigorous Value Manning offort o raview tha
project’s proposed operations and facilities to
develop & project that is “right sized” for our
investors and pardticipants while stifl
providing water supply rellabllity and
anhancing the envirenmaeant

Rightsizing the reservolr was responsive o
input from stats and feders! agencies,
NGOs, slected officials, ndowners andg
ioca! communities

The fesdback we recsived through s robust
culrasch effort was oritiesl o developing a
raservelr that is the right size for both people
and the snvironment
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Byl Water Agencien

Peowth of el FL148
Soaath of Dadty S e
Subbotat Pubic Water e
BT R%
Agenciss SR
Stete s €& AT RGO
Total Reminrement #220,000

Release Capacity from Sites

The “rightsized” project can deliver watlser
o meet the demands of our participants
and Califormia’s investment of water for
the sovirenmsnd

Long term sverages ~260,000 AFY

Participant Deamand

Participant watler subscriptions allocated in
the currernt participstion agresment

Allocation of State of California water
subscription is based on the Proposition 1
water investment

»  Water for Delta Smelt

s Water for Refugss

Wet

Shanes Nonnad 280 2an
Helow Monmnal 28k 238
Dry L o
Criticaliv vy A
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Frobeet Caet CHNSE Bilflonat
Tomingenoy Cost (20128, Mlang

Total Prodest Cost (RUIBE Mileny

Annusiized ABY raloass

Rangaol Anntel Costs During Repaymant
Without WIFS Losns (30308, 888

Rangs ol anntel Tosts During Repavmant
YN WIRIA Loans D0eng, saan

s
{G.8

FI - RN

2AB.000

HHBO - KT

$HO0 - 5880

The rightsized project is
roughiy $2 Billion less then
the 2017 preferred alternative

Cost savings primarily from
the removal of the Delevan
Diversion facllity on the
Sacramento River and the
Delavan Pipsiing

Lowsered the Annual Cost
during repayment {§/AF}

Slgniflcant savings to
participants with finangs
through 2 WIFLA governmant
backad loan
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Sites Reservolr provides many multi-layered benefits

increases effectivensss
and stficiency of
existing water

storage infrastructure additional opperbunites

Does not creste a barrer
o native fish migration

Pravides northern
Sacrarrenio Walley with

for rroyention

W Adaptable to curent

anwl future conditions
arwd pricrities

Cortriutes 1o
system relinbiliy sl
prrformances with
elirrste changs

Frovides environmentad
wyatir iy dries pariods
foar pative fish, and
habitat for native

s and birds

Adigrs with Sacramerts

AT
i—;? %}3 walley's vabues anc

foaters regional and
statewide collaboration

Pelabile dry yesy watey
sty for California
corrrrrinities. farms
and businesses
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Key Milestones Through 2021

Most oligibillty requiremsnty undey Brop ¥ (WSIPY In order
to access the remainder of the $816 Million In funding

Secirouiate Draft BIR for public comment, proactiveby
sngsge stakeholders, develop responses 1o comwnenis 1o
support anvironmental feasibility detsrmination

Complets Feasibility Report

Secure enviromnmental permit certalnty and draft parmit
applications

Update and refing cost sstimate and afordabiity analysis
Develop Plan of Finance

improve definition of SWRICVYP exchangs, including
Operations Pan
Enhance bndowner, stakeholder & NGO sngasgement

Develop Operating Agreement Term Sheets with: DWR,
USBR, TCCA, GOID, CBD Authority
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Sites Reservolr is a generational opportunity to construct a
multi~-benefit water storage project that helps restore flexibility,
reliability, and resiliency to our statewide water supply

e — N
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verse statewide representation of public
agencies advancing Sites Reservoir

Z Barticipants include
counties, oitles, watey
and irrigation disticts

Reajeny

Urban and Bueat

BasRAERNIR.
L

Sacramento Valley
San Joaquin Valley
Bay Area

K[outhern Calfornis
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Sacramento Valley
Carter Mutual Water Company

City of Amwarican Sanean

Colusa County

Loluss County Waler Agetwy
Cortine Water District

Danels Water Diaty

Dunnigan Water Distriet

Sstenry Conanty

Charm-Coluss rrigation District
Latrands Waber District

Placer Coundy Walsr Agsnoy
Rechonation Diatricl 108

ity of Boseville

Sacramento County Water Agency

City of Sacrammnio

Tehama-Uoluss Carad Authority
Wastslde Water Diatsict

Wastern Canal Water District

Hay Area
Sarta Clars Valley Watey Disteict

Tore T Water Ageney

San Joaguin Valley
Wheasler Ridge-Maricops Water Blorags

Drstrict

Southern Callifornia
Antelope Valley - East Kawn Water Agency
Coachala Valley Water District

Dasert Water Agenoy

Metropoditan Walsy District
San Bernardings Vallsy Municipal Water Dislrict
ary Gorgonio Pass Water Agency

Zanta Clarits Valley Water Agency
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15 million acre~fest

UtHizes the existing Glenne
Colusa brrigation DBistrict and
Tehama-Colusa Canal
Authority canals to convey
walar Lo Biies Ressrvolr from
the Sacramento River

Oeltvers water back to the
Sacramento River through
the Tehama-Colusa Canald
ang through the Colusa
Basin Drain Tor participant
deliveries and for the
anvironment

Yot Regotatbr
R zod ¥

Pipeting
e
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Location

Criteria

Wilkins Slough Bypass Flow

8.000 cfs April/May
5,000 ¢fs all other times

Fremont Weir Notch

Prioritize the Fremont Weir Notch, Yolo Bypass preferred
alternative, flow over weir within 5%

Flows into the Sutter Bypass
System

Freeport Bypass Flow

No restriction due to flow over Moulton, Colusa, and
Tisdale Weirs

Modeled WaterFix Criteria (applied on a daily basis)
Post-Pulse Protection (applied on a moving 7-day average)
Post-Pulse (3 levels) = January—March

Level 2 staris January 1

Level 1 is initiated by the pulse trigger

Net Delta Outflow Index {NDOI)
Prior to Project Diversions

44 500 cfs between March 1 and May 31
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Most releases coour In dry vears for water supply and environmenial benefits

Priority of releases assume the following:
Provide water to project participants north and south of the della
Provids water to Cache Slough area via Yolo bypass
Provide water for Incremental Lavel & refuge deliveries
Support Reclamation goals through sxchanges

Deltveries to SWHP contractors supplement Table & {start & 85% allocation
and more agoressive releasess starting & 85}
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The Value Planning process has
resuited in a project that has s
smalier footprint and operated in a
different manney then originally
designed

Due to these changes the Authority
will revize and recirculate its Draft
EiIR

Work with landowners, tribas,
staksholders, NGOs, and loesd
aommunities o develop s
collaborative snvivonmeantal
review process

s sssential that we bulld a project
now that makes senss for af our
particinants - local, stats, ang
federal
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Sites Reservoir provides water dedicated to
environmental use

A significant portion of the Sites Reservoelr Projset’s
annual water supples will be dedicated to
anvironment uses:

Proserve cold-water poeo! i Lake Shasta later
into the summer months to support salmon
development, spawning and rearing

Provide a rellable supply of refuge water (o
irnprove Pacific Plywaey habitat for migratory
birds and other native species

Provide water dedicated to help improve
conditions for the Delia Zmelt

Vater dedicated for the smvwironment provided by
Sites Reoservolr will be mansged by stale resourass
agenuy mansgers who will decide how, snd whaen,
this waler would be used ~ creating a water asset for
the state that doss not cuwrently exisy
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Bubiic Water Sgancies
Naorth of Dadta B2ANE
Southof Delte QR
Subtntsl
Puliie Watae 1araag
Agencies

State of 04 = QU8
Tota

Renuiramant S2ENO00

Sites crentes 2 resource that can be managed for the
benefit of the speciss.

Water for the envirenmaent 3 managed by state

rasources ag%&m:é%&

e

Sahanced Daltg
Eooxestam

5y
Bad

There is flaxibiiity to manage
these benefits each vear.

The rangse of possibilities will be
covered in the recirculated Draft
EiR.
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Sites Reservoir will benefit the local andg

®

regional economy

Craats hundrads of construction-
reiated jobs during sach vear of the
construction period, and long-term
Jobs related 1o operations

Craates new recrestion
apportunities in the Sscramento
Yalley whizh adds to the region's
STONGMY

Adding reslilancy o the waler
supply will strengthen the
statawids economy and business
that rely on & reliable source of
watar for thelr operations -
particudarly agriculiure
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Sites Reservoir provides regional flood
protection benefits

Provides significant reglonsgd
flood protection benefits for
the Sacramento Valley

Wi capture and store flood
flows that would normally
irnpact the community of
saowesll - protecting homes,
business and farms

Wi help to Himdt “down
straam” Hooding Issues by
capturing storm flows that
sometimes overwheim the
regions flood control faciiities
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From: Laurie Warner Herson [laurie.warner.herson@phenixenv.com]

Sent: 6/3/2020 10:51:26 AM

To: Williams, Nicole [Nicole.Williams@icf.com]; Briard, Monique [Monique.Briard@icf.com]

CC: Luu, Henry [Henry.Luu@hdrinc.com]; Alicia Forsythe [aforsythe@sitesproject.org]; Linda Fisher
(linda.fisher@hdrinc.com) [linda.fisher@hdrinc.com]

Subject: Engineering Coordination Update

Hi Nicole,

I had a call with Henry late yesterday to follow up on items we talked about during our EIR/EIS call on Monday morning
as well as some other topics related to the EIR/EIS. The following is a brief overview of our discussion:

° We had a general discussion of the data and assumptions needed for the EIR/EIS analysis. | brought up the
forthcoming AQ spreadsheets and we agreed that it would be best to hold off submitting those to the engineers while
they are focused on the near-term priorities.

® Henry and | will be having a call with Jeff and Pete to go through the comments Jeff had on Alternatives 1 and 2;
I’'m in the process of updating the table to incorporate Jeff's comments and will walk through it during that call, also
confirming whether there are other components that should be included.

® We talked about how to address the Intertie Project. Henry has talked with Kevin and there is a meeting
scheduled this week with the engineers to discuss the Intertie Project. For now, | will be adding a footnote to the table,
assuming that accommodation of the Intertie Project in project design would occur under both Alternatives 1 and 2.

® Regarding the comments from Colusa County and the term ‘incremental’ flood damage reduction included in
the project objectives, | will be sending a follow-up email to let Mike to let him know that Henry and the engineering
team will be updating the CWC flood benefit analysis and will coordinate with the County at that time; we will need to
confirm with Ali whether we keep ‘incremental’ as part of that objective or not.

® Henry and | discussed the road to Ladoga and conceptual level of analysis that can be done. There is a meeting
with the County tentatively scheduled for next week to discuss roads. | will attend and confirm approach to including the
Ladoga Road under Alternative 2.

® Henry is going to be working with the engineers to develop preliminary figures for Alternatives 1 and 2 so we
have them by 6/15.

More discussion to come during our call this afternoon as well as after the other meetings mentioned above.
Thanks,
Laurie

Laurie Warner Herson
Principal/Owner

Environmental Planning

916.201.3935

laurie. warner.herson@phenixenv.com

State of California Small Business (#1796182)

Supplier Clearinghouse Women Business Enterprise (#16000323)

http://phenixenv.com/
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From: Heather Dyer [heatherd@sbvmwd.com]

Sent: 6/3/2020 12:35:14 PM

To: Jerry Brown [jbrown@sitesproject.org]

CC: Marcia Kivett [MKivett@sitesproject.org]; Kevin Spesert [kspesert@sitesproject.org]
Subject: RE: Board Workshop Thursday

Perfect. | just gave them a presentation two weeks ago — a detailed primer on climate change and megadrought. So
they are familiar with the issues and excited to be in “preparation and resiliency” mode.

Heather

From: Jerry Brown <jbrown@sitesproject.org>

Sent: Tuesday, June 2, 2020 3:38 PM

To: Heather Dyer <heatherd@sbvmwd.com>

Cc: Melissa Zoba <melissaz@sbvmwd.com>; Marcia Kivett <MKivett@sitesproject.org>; Kevin Spesert
<kspesert@sitesproject.org>

Subject: Re: Board Workshop Thursday

Heather — Thanks for the guidance. Everything after “questions” is hip pocket — six slides total.

Melissa — Here are my slides for my presentation to the Board on Thursday afternoon. | appreciate your help and let me
know any questions or concerns.

Jerry

From: Heather Dyer <heatherd@shvmwd.com>
Date: Tuesday, June 2, 2020 at 1:39 PM

To: Jerry Brown <ibrown@@sitesproject.org>

Cc: Melissa Zoba <melissaz@sbhvmwd.com>
Subject: RE: Board Workshop Thursday

I think a few key slides from our recent Advocacy virtual meetings with legislators would be good. | think just
concentrating on the high points about the right-sizing and the cost savings, new leadership, momentum, etc.. My
Board is very into win-win solutions, collaboration with many partners for multi-benefit projects, and they understand
that reducing impacts or making things better with the fisheries situation helps all of us down the road.

Thanks! You’re first up on the schedule tomorrow. Here’s the agenda with a link to Zoom. If you have a few slides to
show we can put them in our powerpoint and have Melissa run the presentation for you. I've cc:d our IT manager,
Melissa Zoba so you can send her the slides.

Heather

From: Jerry Brown <jbrown@sitesproiect.org>
Sent: Tuesday, June 2, 2020 11:52 AM

To: Heather Dyer <heatherd@shvimwd.com>
Subject: Board Workshop Thursday

Hi Heather — would you prefer | come to the meeting with a slide deck or should | go without powerpoint? |assume |
have 5-10 minutes of comments followed by any questions from your board members. Is this correct? Thanks. Jerry
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Agenda

Meeting name Subject Attendees
Sites Reservoir Roadway/ Roadway Design Methodology
Bridge Feasibility Design and Criteria

Kick Off Meeting {Task Order 1)

Meeting date Time
June 10, 2020 10:00 AM

Location
Colusa County Public Works

Project name
Sites Reservoir Project

AECOM Project number
60476765.31000

Prepared by
Howard Michael/
Vanessa Doctolero

Sites: Kevin Spesert

A=COM I

Meeting Goal: Establish roadway design criteria for feasibility level studies.

Colusa County: Michael Azevedo; Gary Evans,

AECOM: Vanessa Doctolero; Howard Michael;
Jeff Herrin {Optional)

Our current Scope of Work involves feasibility level design for roads in support of environmental impact

assessments through August 31, 2020. This task will not include cost estimating beyond that previously

performed. The following table lists the roads, road type, and road location. The following pages

include related agenda for this kick off meeting.

ROAD

COLUSA
COUNTY

GLENN
COUNTY

Eastside Road

Local Access

Local Access

Road to Southern Residents (Sulfur Gap Road)

Local Access

North Road (Access Road - Construction Bypass)

Local Access

Saddle Dam Road — North (5 - 9)

Maintenance

Saddle Dam Road — South (1 - 5)

Maintenance

Maintenance

Road to Stone Corral Recreation Area / Sites Dam (Exist. — no plans)

Local Access

Comm Road (Existing — no plans)

Local Access

Sites Lodoga Road (Alt 1 — with South Bridge)

Local Access

Sites Lodoga Road (Alt 2 — with South Side Road)

Local Access

Road to Peninsula Hills Recreation Area (Existing — no plans)

Local Access

Road to west side Day Use Boat Ramp (Existing — no plans)

Local Access

County Road 68 (no plans yet, only estimate)

Local Access

County Road D (no plans yet, only estimate)

Local Access

County Road 69 (no plans yet, only estimate)

Local Access

Potential Access Road Al (no plans yet, only estimate)

Maintenance

Potential Access Road B1 (no plans yet, only estimate)

Maintenance

Potential Access Road C1 (no plans yet, only estimate)

Maintenance
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Sites Reservoir Roadway/ Bridge Feasibility Design Kick Off Meeting
(Task Order 1)
1) Feasibility Study {general alignment and roadway/bridge definition)
a) Roadway alignment methodology

»  United States Geological Survey (USGS) publicly available LiDAR and aerial
imagery

e 1-foot contour intervals
e 1-footto 2-foot tolerance

e 200 scale, not 50 scale feasibility design

From USGS website site, “There is ho guarantee or warranty
concerning the accuracy of these data. Users should be aware that
temporal changes may have occurred since these data were collected
and that some parts of these data may no longer represent actual
surface conditions. Users should not use these data for critical
applications without a full awareness of its limitations”.

®  Planning level design
= Corridor width for flexibility in redesigning final alignment/bridge layout
®=  Design just to support environmental studies
= Right of way/parcel impacts
b) County coordination
®  Colusa County
e Staff
e BOS
e Glenn County
e Staff
e BOS

2} Roadway functional classification (Design Type)
a) Access control
b) Rural collector
®  Glenn County:
e Road 68 (I-5 to Road D) — minor collector, travel speed 35 to 45 mph
®=  Colusa County, Sites Lodoga Road — major collector, Class 3 bike route
¢) Rurallocal
= Glenn County (not mapped)
¢ Road D (south of Road 68), travel speed 25 to 30 mph

AECOM 2
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Sites Reservoir Roadway/ Bridge Feasibility Design Kick Off Meeting
(Task Order 1)

e Road 68, travel speed 25 to 30 mph

3) Alignment alternative criterion
a) AASHTO or Caltrans Design Criteria
®=  County unique design criteria
e Glenn County
3% ROAD DEZIGN BPTANDARDS

For mew constraetion oy projects that epgrade roadway widths, 1he followdag
enad design Randards shall apply:

Lo Shoulder o | Total Roadbed
Eack Side Ly | Witk (B

0300 vabicles, howr 22 & 34

rver 200 vehicles oy e B EH

For roads ¢n an appraved bke plan, addidonal paved shonlder should be
added 50 thut the stindird for a Type 1 bicyele fanility s met

e Colusa County — Caltrans Highway Design Manual (HDM) per General
Plan

o HDM references AASHTO for Local Agency Projects

b) AASHTO design speed

= Rural Local

Design Speed (mph) for Specified
Design Volume veh/day}
, 50 250 | 400 | 2,000
under
50 to to to and
250 | 400 | 2,000 | over
Level 30 30 40 50 50
Rolling 20 30 30 40 40
Mountainous 20 20 20 30 20

s Rural Collector
Design speed (mph) for Specified

Design Volume {veh/day)

Level AD 50 &0
Rofling 30 40 50
Mourtainous 20 30 40

¢) ADT
d) Cross sections

e) Design vehicle — California Legal Truck or STAA

AECOM
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Sites Reservoir Roadway/ Bridge Feasibility Design Kick Off Meeting
(Task Order 1)
f) Travel time
g) Standard geometry
h) Safety
®  Longer trips encourage faster driving
i) Long term maintenance
j)  Constructability
k) Right of way
= Property impacts
= No. of properties
I} Emergency response
m) Evacuation route

n) Cost

4) Roadway features
a) Grade limitations
b) Passing/climbing lanes
c) Turnouts
d) Bike lanes (5’ or 6’ shoulders) — County standard is 4’
e) Overlook on fill prism in reservoir
f) One or two navigational passageways?
g) Upgrading non-standard features (e.g. Striping, MGS, flared end terminal systems, etc.)

h) Drainage features (e.g. box culverts, irrigation canals, roadside ditches, etc.)

5) Roadway feasibility (10%) design
a) Bridge and roadway (causeway) elevation over reservoir
= 1.5 MAF (WSE =498 ft) + 10 ft = Max. flood + wave
= Dam crest elev. ~498 ft + 20 ft freeboard (may reduce to 15 ft — TBD) =518 ft
b) Flexible alignments for redefining during final design (35% to 100%)
c) Service Area coordination
®  Preliminary geotechnical report
e “Caltrans” Structures Preliminary Geotechnical Report
e “Caltrans” Roadway Preliminary Geotechnical Report
e Preliminary Pavement Evaluations for Cost Scoping in later phases

e Preliminary Geologic Hazards Evaluations/Study for risk determination
and risk assessment for cost and schedule development

AECOM 4
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d) Cutslopes

e) Fill slopes

6) Bridge features

Sites Reservoir Roadway/ Bridge Feasibility Design Kick Off Meeting

Preliminary Environmental Constraints Analysis

e Wide study corridor for flexible alignment during preliminary design

Preliminary Right of Way Evaluation
e Property/owner constraints

e Property/owner requirements/needs

Per geotechnical investigations
General criteria

¢ 1.5:1(H:V)

General criteria
e 1.5:1(H:V) with soil reinforcement

e 2:1(H:V)

a) Cross section equal to approach roadway

b) High winds

Reduced shoulder width to save cost

AASHTO - 7.2.5: Long bridges, defined as bridges having an
overall length in excess of 200 ft, may have a lesser width if
current or projected bicycle use is very infrequent and no

pedestrian facility is needed (4’ min.).

¢) Jump prevention fencing?

d) Suicide prevention/emergency phone

e) Upgrading existing bridges

AECOM

(Task Order 1)
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AECOM

Sites Reservoir Roadway/ Bridge Feasibility Design Kick Off Meeting
(Task Order 1)

L1
o L} + i x (]
4, PN PY e _% 1] (7]
=l ‘ o
E ’ s o @Yy i - Z Uy e |P~ainf‘
as0 el 7 S =
L . SUBGRADE 95 % COMPACTION —" B'cLass 2 A8 3/4" MAX.
? 2YTYPE 8 AL 12" MAX.
3 FOG  SEAL
g
BRADED DITCHES RINIWUN ¥
T=280 &%
MAJOR ROAD

Figure 1 - Glenn County Standard Roadway Cross Section

Bural Roadway - 38 ROW.
s with paved shoulder

Figure 2 - Roadway Cross Section Considered to Date — Colusa County Ruraf Roadway
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Ad Hoc Operations and
Engineering Workgroup Agenda

Sites

rogram Managemsat Team

Date: June 10, 2020 Location: Webex meeting

Time: 2:30 PM to 5:00 PM

lLeader: Robert Kunde Recorder: HDR - Sites Integration

Purpose: Ongoing update for the Ad Hoc for the Operations and Engineering Workgroup for 2020

Aftendees:

Mike Azevedo, Colusa County Wes Mercado, Zone 7 Erin Heydinger, Sites Integration
Thad Bettner, GCID Dirk Marks (A), SCVWD Rob Leaf, CH2M

Robert Cheng, CVWD Randall Neudeck, MWD Henry Luu, Sites Integration
Rob Cooke, DWR Dan Ruiz, WWD John Spranza, Sites Integration
Amparo Flores, Zone 7 Jeff Sutton (A), TCCA Rob Tull, CH2M

Katrina Jessop, Valley Water Bob Tincher, SBYMWD

Rick Kaufman (A), American Canyon Bill Vanderwaal, RD 108 (A) Indicates alternate

Robert Kunde, WRMWSD Jerry Brown, Sites Authority

Eric Leitterman, Valley Water Ali Forsythe, Sites Authority

Discussion Topic Topic Leader Time Aliotted
1. Introductory Remarks Kunde/Azevedo 5 min
2. Agenda Overview Forsythe 5 min
3. Engineering Update Luu 10 min
4. Modeling Baseline Tull 45 min

5. Shasta Exchanges

a. Principles of Agreement Forsythe 10 min
b. Operaticnal Parameters Tull 20 min
6. Diversion Scenarios Results Tull 30 min
7. Demand Patterns Tull 10 min
8. Organizational Asssessment — Negotiations Approach Forsythe 10 min
9. Recap and Schedule Next Call Forsythe 5 min
6/9/2020 AGENDA | 20200610_Ad Hoc Ops Eng Work Group-Agn 10of1
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File Provided Natively
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Sites Reservolr is a generational opportunity to construct a
multi~-benefit water storage project that helps restore flexibility,
reliability, and resiliency to our statewide water supply

e — N
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verse statewide representation of public
agencies advancing Sites Reservoir

Z Barticipants include
counties, oitles, watey
and irrigation disticts

Reajeny

Urban and Bueat

BasRAERNIR.
L

Sacramento Valley
San Joaquin Valley
Bay Area

K[outhern Calfornis
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Sacramento Valley
Carter Mutual Water Company

City of Amwarican Sanean

Colusa County

Loluss County Waler Agetwy
Cortine Water District

Danels Water Diaty

Dunnigan Water Distriet

Sstenry Conanty

Charm-Coluss rrigation District
Latrands Waber District

Placer Coundy Walsr Agsnoy
Rechonation Diatricl 108

ity of Boseville

Sacramento County Water Agency

City of Sacrammnio

Tehama-Uoluss Carad Authority
Wastslde Water Diatsict

Wastern Canal Water District

Hay Area
Sarta Clars Valley Watey Disteict

Tore T Water Ageney

San Joaguin Valley
Wheasler Ridge-Maricops Water Blorags

Drstrict

Southern Callifornia
Antelope Valley - East Kawn Water Agency
Coachala Valley Water District

Dasert Water Agenoy

Metropoditan Walsy District
San Bernardings Vallsy Municipal Water Dislrict
ary Gorgonio Pass Water Agency

Zanta Clarits Valley Water Agency

Draft_0002211



Sites Reservoir has been designed and
optimized to meet our water supply n
today and in the future

The Sites Project Authority conducted a
rigorous Value Manning offort o raview tha
project’s proposed operations and facilities to
develop & project that is “right sized” for our
investors and pardticipants while stifl
providing water supply rellabllity and
anhancing the envirenmaeant

Rightsizing the reservolr was responsive o
input from stats and feders! agencies,
NGOs, slected officials, ndowners andg
ioca! communities

The fesdback we recsived through s robust
culrasch effort was oritiesl o developing a
raservelr that is the right size for both people
and the snvironment
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15 million acre~fest

UtHizes the existing Glenne
Colusa brrigation DBistrict and
Tehama-Colusa Canal
Authority canals to convey
walar Lo Biies Ressrvolr from
the Sacramento River

Oeltvers water back to the
Sacramento River through
the Tehama-Colusa Canald
ang through the Colusa
Basin Drain Tor participant
deliveries and for the
anvironment

Yot Regotatbr
R zod ¥

Pipeting
e
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Byl Water Agencien

Peowth of el FL148
Soaath of Dadty S e
Subbotat Pubic Water e
BT R%
Agenciss SR
Stete s €& AT RGO
Total Reminrement #220,000

Release Capacity from Sites

The “rightsized” project can deliver watlser
o meet the demands of our participants
and Califormia’s investment of water for
the sovirenmsnd

Long term sverages ~260,000 AFY

Participant Deamand

Participant watler subscriptions allocated in
the currernt participstion agresment

Allocation of State of California water
subscription is based on the Proposition 1
water investment

»  Water for Delta Smelt

s Water for Refugss

Wet

Shanes Nonnad 280 2an
Helow Monmnal 28k 238
Dry L o
Criticaliv vy A
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Location

Criteria

Wilkins Slough Bypass Flow

8.000 cfs April/May
5,000 ¢fs all other times

Fremont Weir Notch

Prioritize the Fremont Weir Notch, Yolo Bypass preferred
alternative, flow over weir within 5%

Flows into the Sutter Bypass
System

Freeport Bypass Flow

No restriction due to flow over Moulton, Colusa, and
Tisdale Weirs

Modeled WaterFix Criteria (applied on a daily basis)
Post-Pulse Protection (applied on a moving 7-day average)
Post-Pulse (3 levels) = January—March

Level 2 staris January 1

Level 1 is initiated by the pulse trigger

Net Delta Outflow Index {NDOI)
Prior to Project Diversions

44 500 cfs between March 1 and May 31
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Most releases coour In dry vears for water supply and environmenial benefits

Priority of releases assume the following:
Provide water to project participants north and south of the della
Provids water to Cache Slough area via Yolo bypass
Provide water for Incremental Lavel & refuge deliveries
Support Reclamation goals through sxchanges

Deltveries to SWHP contractors supplement Table & {start & 85% allocation
and more agoressive releasess starting & 85}
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The Value Planning process has
resuited in a project that has s
smalier footprint and operated in a
different manney then originally
designed

Due to these changes the Authority
will revize and recirculate its Draft
EiIR

Work with landowners, tribas,
staksholders, NGOs, and loesd
aommunities o develop s
collaborative snvivonmeantal
review process

s sssential that we bulld a project
now that makes senss for af our
particinants - local, stats, ang
federal
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Frobeet Caet CHNSE Bilflonat
Tomingenoy Cost (20128, Mlang

Total Prodest Cost (RUIBE Mileny

Annusiized ABY raloass

Rangaol Anntel Costs During Repaymant
Without WIFS Losns (30308, 888

Rangs ol anntel Tosts During Repavmant
YN WIRIA Loans D0eng, saan

s
{G.8

FI - RN

2AB.000

HHBO - KT

$HO0 - 5880

The rightsized project is
roughiy $2 Billion less then
the 2017 preferred alternative

Cost savings primarily from
the removal of the Delevan
Diversion facllity on the
Sacramento River and the
Delavan Pipsiing

Lowsered the Annual Cost
during repayment {§/AF}

Slgniflcant savings to
participants with finangs
through 2 WIFLA governmant
backad loan
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Sites Reservolr provides many multi-layered benefits

increases effectivensss
and stficiency of
existing water

storage infrastructure additional opperbunites

Does not creste a barrer
o native fish migration

Pravides northern
Sacrarrenio Walley with

for rroyention

W Adaptable to curent

anwl future conditions
arwd pricrities

Cortriutes 1o
system relinbiliy sl
prrformances with
elirrste changs

Frovides environmentad
wyatir iy dries pariods
foar pative fish, and
habitat for native

s and birds

Adigrs with Sacramerts

AT
i—;? %}3 walley's vabues anc

foaters regional and
statewide collaboration

Pelabile dry yesy watey
sty for California
corrrrrinities. farms
and businesses

Draft_0002219



Sites Reservoir provides water dedicated to
environmental use

A significant portion of the Sites Reservoelr Projset’s
annual water supples will be dedicated to
anvironment uses:

Proserve cold-water poeo! i Lake Shasta later
into the summer months to support salmon
development, spawning and rearing

Provide a rellable supply of refuge water (o
irnprove Pacific Plywaey habitat for migratory
birds and other native species

Provide water dedicated to help improve
conditions for the Delia Zmelt

Vater dedicated for the smvwironment provided by
Sites Reoservolr will be mansged by stale resourass
agenuy mansgers who will decide how, snd whaen,
this waler would be used ~ creating a water asset for
the state that doss not cuwrently exisy
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Bubiic Water Sgancies
Naorth of Dadta B2ANE
Southof Delte QR
Subtntsl
Puliie Watae 1araag
Agencies

State of 04 = QU8
Tota

Renuiramant S2ENO00

Sites crentes 2 resource that can be managed for the
benefit of the speciss.

Water for the envirenmaent 3 managed by state

rasources ag%&m:é%&

e

Sahanced Daltg
Eooxestam

5y
Bad

There is flaxibiiity to manage
these benefits each vear.

The rangse of possibilities will be
covered in the recirculated Draft
EiR.
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Sites Reservoir provides regional flood
protection benefits

Provides significant reglonsgd
flood protection benefits for
the Sacramento Valley

Wi capture and store flood
flows that would normally
irnpact the community of
saowesll - protecting homes,
business and farms

Wi help to Himdt “down
straam” Hooding Issues by
capturing storm flows that
sometimes overwheim the
regions flood control faciiities
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Sites Reservoir will benefit the local andg

®

regional economy

Craats hundrads of construction-
reiated jobs during sach vear of the
construction period, and long-term
Jobs related 1o operations

Craates new recrestion
apportunities in the Sscramento
Yalley whizh adds to the region's
STONGMY

Adding reslilancy o the waler
supply will strengthen the
statawids economy and business
that rely on & reliable source of
watar for thelr operations -
particudarly agriculiure
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Key Milestones Through 2021

Most oligibillty requiremsnty undey Brop ¥ (WSIPY In order
to access the remainder of the $816 Million In funding

Secirouiate Draft BIR for public comment, proactiveby
sngsge stakeholders, develop responses 1o comwnenis 1o
support anvironmental feasibility detsrmination

Complets Feasibility Report

Secure enviromnmental permit certalnty and draft parmit
applications

Update and refing cost sstimate and afordabiity analysis
Develop Plan of Finance

improve definition of SWRICVYP exchangs, including
Operations Pan
Enhance bndowner, stakeholder & NGO sngasgement

Develop Operating Agreement Term Sheets with: DWR,
USBR, TCCA, GOID, CBD Authority

Draft_0002224
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From: Heydinger, Erin [Erin.Heydinger@hdrinc.com]

Sent: 6/8/2020 9:37:45 AM
To: Alicia Forsythe [aforsythe@sitesproject.org]; Jerry Brown [jbrown@sitesproject.org]
Subject: RE: Workgroup Draft Agenda

Sounds good, | just added it.

Ali — | also added a placeholder in the PowerPoint for that item.

Erin

¥ RE, FMP
331,307 8758

hcdrine. comfoliow-us

From: Alicia Forsythe <aforsythe@sitesproject.org>

Sent: Monday, June 8, 2020 8:50 AM

To: Heydinger, Erin <Erin.Heydinger@hdrinc.com>; Jerry Brown <jbrown@sitesproject.org>
Subject: RE: Workgroup Draft Agenda

CAUTION: [EXTERNAL] This email originated from outside of the organization. Do not click links or open attachments
uniess you recognize the sender and know the conient is safe.

It would be separate from the Shasta Exchanges. Its more of a Sites “procedure” on how we would approach
negotiations.

Thanks Erin!

Ali

Alicia Forsythe | Environmental Planning and Permitting Manager | Sites Reservoir Project | 916.880.0676 |
aforsythe@sitesproject.org | www.SitesProject.org

CONFIDENTIALITY NOTICE: This communication with its contents may contain confidential and/or legally privileged information. 1 is saiely for
the usa of tha intended recipiant{s). Unauthorizad interception, review, use or disclosure is prohibited and may viclate applicabie laws
including the Elactronic Communications Privacy Act. If you are not the intended recipient, pisase contact the sender and dastroy all copies of
the communication.

From: Heydinger, Erin <Erin.Heydinger@hdrinc.com>

Sent: Monday, June 8, 2020 7:37 AM

To: Alicia Forsythe <aforsythe@sitesproject.org>; Jerry Brown <jbrown@sitesproject.org>
Subject: RE: Workgroup Draft Agenda

Sounds good, I'll add it. Is that separate from the Shasta Exchanges agreement item or would those slides move in to the
Negotiations Approach part of the agenda?

Thanks,
Erin
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hdrins. com/foliow-us

From: Alicia Forsythe <aforsythe@sitesproiect.org>

Sent: Monday, June 8, 2020 6:50 AM

To: Jerry Brown <jbrown@@sitesprolect.org>; Heydinger, Erin <Erin. Heydinger@hdrinc.com>
Subject: RE: Workgroup Draft Agenda

CAUTION: [EXTERNAL] This email originated from outside of the organization. Do not click links or open attachments
unless you recognize the sender and know the content is safe.

Yes. We should. Good catch. We have it on the environmental work group agenda but completely forgot it here.
Erin, can you insert “Organization Assessment Item — Negotiations Approach” as #8 and allocate it 10 mins? Lets take
Demand Patterns down to 10 mins and Modeling Baseline down to 45 mins to make up the time. | can keep the recap

and next call super short if we are running low on time to fit all of this in.

Ali

Alicia Forsythe | Environmental Planning and Permitting Manager | Sites Reservoir Project | 916.880.0676 |
aforsythe@sitesproject.org | www.SitesProject.org

CONFIDENTIALITY MOTICE: This communication with its contents may contain confidential and/or fegally privileged information. H is saialy fur
the use of the intendad recipient{s). Unauthorized interception, review, use or disclosure is prohibited and may violate applicabis laws
including the Electronic Communicatinns Privacy Act. If you are not the intended recipient, pieass contact the sendar and destroy all copies of
the communication.

From: Jerry Brown <ibrown@sitesprolect.ore>

Sent: Sunday, June 7, 2020 12:36 PM

To: Heydinger, Erin <Erin. Heydinger@hdrinc.com>; Alicia Forsythe <aforsvithe@sitesorolect.org>
Subject: Re: Workgroup Draft Agenda

Shouldn’t we review the proposed negotiations approach at this meeting and the environmental planning and
permitting workgroup meeting?

From: "Heydinger, Erin" <Erin. Hevdinger@hdrinc.com>

Date: Friday, June 5, 2020 at 11:38 AM

To: Michael Azevedo <mizzevedos @countyofcolusa.com>, Rob Kunde <rkunde @wimwsd.com>
Cc: Alicia Forsythe <afgorsythe@sitesprofect.org>, "Robert. Tull (Robert. Tull@iscobs.com)"
<Robert. Tull@®iacohs.com>, Jerry Brown <ibrown@sitesprolect.org>

Subject: Workgroup Draft Agenda

Hi Rob and Mike,

Attached for your review is a draft agenda for next week’s Workgroup meeting. Please get back to me if you have any
changes or other topics we need to cover. | hope to send this out midday Monday and will also include a draft memo on
the modeling baseline that CH put together.

Thanks, and have a great weekend!
Erin
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Water/Wastewaler

MR
2A79 Gateway Oaks Dr, #200
Sacrameants, LA

hdrine.comfoliow-us
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TECHNICAL MEMORANDUM

Sites Project Authority — Sacramento River Intake Fish
Screen Operations

PREPARED FOR: Rob Tull/SAC
PREPARED BY: James Kapla/SEA
Aaron George/SEA
DATE: 25 March 2020
PROJECT NUMBER: D3205400.A.CS.OE.D1.D1-03-03

Introduction and Purpose

The Sites Reservoir Project is a proposed 1.8 million acre-foot off-stream reservoir intended to divert
and store excess Sacramento River streamflows, providing approximately 500,000 acre-feet per year of
additional water supply on average. The Project would provide multiple beneficial uses including a
reliable water supply for cities and agriculture; dedicated water for fisheries and environmental
purposes; increased habitat for migratory birds; and improved flexibility and drought resiliency for the
Central Valley Project and the State Water Project.

The purpose of this technical memorandum (TM]} is to summarize key operational parameters of three
Sacramento River intakes intended to supply water to the proposed Project. This includes estimates of
available diversion capacity at various streamflows, given instream flow requirements and pumping
capability. The intake facilities under consideration include the following:

1. Tehama-Colusa Canal Authority (TCCA) Red Bluff
2. Glenn-Colusa Irrigation District (GCID) Hamilton City
3. Delevan (Proposed)

The location of each facility is shown in Figure 1. This TM includes the following sections:

e Introduction and Purpose

e Intake Facilities Overview

e Methodology, Assumptions and Limitations
e Red Bluff Facility Operations

e Hamilton City Facility Operations

e Delevan Facility Operations

e References

e Attachments

CH2M HILL ENGINEERS, INC. 1
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SITES PROJECT AUTHORITY — SACRAMENTO RIVER INTAKE FISH SCREEN OPERATIONS
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Figure 1. Sites Reservoir Project Facilities

Sites Project Authority — Sacramento River Intake Fish Screen Operations

CH2M HILL ENGINEERS, INC.

Draft_0002230



SITES PROJECT AUTHORITY — SACRAMENTO RIVER INTAKE FISH SCREEN OPERATIONS

Intake Facilities Overview

Table 1. Intake Facilities Overview
Sites Project Authority — Sacramento River Intake Fish Screen Operations

Intake Facilit

Screen Configuration

Provisions for Fish Protection
and Monitoring

ping Capability

Diversion Capacity

Operations

Screen
TCCA Red Bluff River mile 244 Flat plate screens in e 1.75mm Four e Seven fish refuge bays, of Installed capacity of 2,000 cfs. Minimum is 80 cfs Streamflows per USGS Gage
near Red vertical configuration. slot size. mechanical which three are located at . with all screen bays 11377100 Sacramento River
. —  Pump Nos. 1and 11: 300 Hp .
Bluff, CA. . brush blowout panel openings. except 59 and 60 above Bend Bridge near Red
60 screen bays with a total |e 0.33 fps rated at 125 cfs. .
cleaners. . . blocked off with Bluff, CA.
structure length of approach e Refuge bays include %-inch . .
. . ) . . — Pump Nos. 3 through 9: 600 Hp solid panels, and o . .
approximately 1,118 feet. velocity. Sediment round bars with 1-inch clear rated at 250 cfs maximum VED Existing minimum instream
Effective screen height of e Sweeping jetting system openings. ’ turn-down on flow requirement of 3,250 cfs
ith dut Future capacity of 2,500 cfs. ) below intake f

9.8 feet, from EL 235.83 to velocity \:r:d oonnee ol Anchorages for fyke net pactty Pump Nos. 1 or 11. oe;r\;vt;gni € forsummer
EL 245.67 (NAVD8S). minimum standb frames located downstream - Future Pump Nos. 2 and 10: 600 Sites R . P )

2x ¥ of screen panels. Hp rated at 250 cfs. Ites Reservolr Red Bluff Diversion Dam

approach pump: 100 Hp raximum located immediatel

PP . rated at 3,500 All pumps are controllable with requirement is . Y .
velocity. VED downstream is operated with
gpm. S. 2,100 cfs.
gates out.
Maximum capacity
of 2,500 cfs.

GCID Hamilton City | River mile 206 Flat plate screens in e 1.75mm Eight e Three bypass bays with Existing capacity of 3,000 cfs. Minimum is 150 Streamflows per USGS Gage
near Hamilton vertical configuration with slot size. mechanical internal fish return system . cfs. 11383800 Sacramento River
City, CA 5 degree batt brush t tl ted) - Pump Nos. 1 and 2: 206 Hp Hamilton City, CA

y, CA. egree batter. e 033fps Irus (not currently operated). rated at 150 cfs and 10.3 feet Sites Reservoir near Hamilton City, CA.
87 screen bays with a total approach cleaners. TDH. maximum Existing minimum instream
structure length of velocity. - Pump Nos. 3 through 8: 550 Hp requirement is flow re‘qu1rement of 4,000 cfs
approximately 1,090 feet. 1,800 cfs. below intake for summer

Original structure effective
screen height of 11.5 feet,
from EL 127.52 to EL
138.99 (NAVDS8S).

Extended structure
effective screen height of
11.5 feet, from EL 126.72
to EL 138.19 (NAVDS88).

e Sweeping

velocity
minimum
2X
approach
velocity.

rated at 400 cfs and 10.3 feet
TDH.

- Pump No. 9: 270 Hp rated at
200 cfs and 10.3 feet TDH.

- Pump No. 10: 135 Hp rated at
100 cfs and 10.3 feet TDH.

Diversion by gravity is available
starting at an approximate intake
afterbay WSEL of 136.0. Maximum
gravity diversion rate is
approximately 1,000 cfs with an
intake afterbay WSEL > 145.0.

Deck at EL 154.8 is overtopped at
streamflows greater than
approximately 100,000 cfs.

Maximum capacity
is 3,000 cfs.

operations.

Average daily irrigation
withdrawals from November
2012 through April 2018 were
approximately 293 cfs.
Monthly averages for this
period were as follows:

e November - 671 cfs
e December - 336 cfs
e January - 90 cfs

e February-51cfs

e March-103 cfs

e April - 513 cfs

Operated with Water Control
Structure weir blocks removed.

CH2M HILL ENGINEERS, INC.
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SITES PROJECT AUTHORITY — SACRAMENTO RIVER INTAKE FISH SCREEN OPERATIONS

. i . Provisions for Fish Protection - . . . 5 .
Screen Configuration \nd Monitoring mping Capability Diversion Capacity Operations

Delevan River mile s Flat plate screens in e 1.75mm e Two e To be determined (TBD) e Design capacity of 2,000 cfs. e Sites Reservoir e Streamflows per CA DWR
P d 158.5 i i ion. ize. i i i i
(Proposed) near vertical configuration slot size mechanical - Pump Nos. 1 through 4: rated at maXI.mum . Station BT.C, Sacramento River
Maxwell, CA. . brush requirement is at Butte City, CA.
® 32 screen bays with atotal |e 0.33 fps 500 cfs.
cleaners. 2,000 cfs. . .
structure length of approach - No VEDs are currently e Proposed minimum instream
approximately 560 feet. velocity e Sediment considered e  Minimum is 200 cfs flow requirement of 5,000 cfs.
jetti tem. ' AECOM).
e [Effective screen height of e Sweeping Jetting system (per ) e Proposed return flow
12.3 feet, from EL 38.33 to velocity e Adjacent Maxwell requirement of 1,500 cfs;
EL50.67 (NGVD29). minimum ID intake and PS is separate or combined facility
2x 200 cfs. TBD.
approach
velocity.
4 CH2M HILL ENGINEERS, INC.
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SITES PROJECT AUTHORITY — SACRAMENTO RIVER INTAKE FISH SCREEN OPERATIONS

Methodology, Assumptions and Limitations

The following provides an overview of the methodology, assumptions and limitations associated with
the estimates of available diversion capacity. Some information is common to all three intakes while
other information is specific to TCCA Red Bluff, GCID Hamilton City or Delevan.

Common Attributes
Methodology

The analysis utilized the following general methodology at each intake facility location:

1. Identify appropriate Sacramento River streamflow data set, typically a U.S. Geological Survey
(USGS) or California Department of Water Resources (CA DWR) stream gage.

2. Develop rating curve for correlating streamflow with water surface elevations {River stage) at
the intake location.

3. Evaluate facility configuration and geometry to compare effective screen area with River stage.

Consider instream flow requirements, pump capability and other constraints.

5. Develop estimates of available diversion capacity versus streamflow, while maintaining
approach velocities in accordance with fisheries design criteria (NMFS, 2018).

Ea

Assumptions

e Where river stage water surface elevation information is available at both the upstream and
downstream ends of the intake facility, the water surface profile is averaged linearly across the
face of the screeens.

e The intake screens are in a clean condition without significant accumulation of sediment and/or
debris.

e Porosity controls provide balanced and uniform approach velocities through the intake screens.

Limitations

This memorandum provides high-level estimates of water availability at Project facilities and is intended
to support water supply and operations modeling efforts. The estimates are based on recent historical
streamflows, rating curves and pumping data. Actual withdrawal rates may be affected by a variety of
factors including the following:

e Changing River morphology

e  Ground subsidence

¢ Sediment and debris accumulation

e  Non-uniform approach velocities

e  Future winter irrigation demands

e Other proposed diversions not quantified herein

e Differing instream flow requirements

e Modifications to existing fisheries design guidelines and criteria

TCCA Red Bluff

Methodology

Historical streamflows for TCCA Red Bluff were obtained from USGS Gage 11377100 Sacramento River
above Bend Bridge near Red Bluff, CA. The gage is located approximately 17 miles upstream of the site.

A composite rating curve was developed using data from the November 2009 Design Development
Report (CH2M, 2009), including Appendix A, Table A-1 for the low end of rating curve (streamflow 0 cfs

CH2M HILL ENGINEERS, INC. 5
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SITES PROJECT AUTHORITY — SACRAMENTO RIVER INTAKE FISH SCREEN OPERATIONS

to 24,999 cfs), and Table A-2 for the high end of rating curve (streamflow 25,000 cfs and greater). This
curve was used for the purposes of generating stage-frequency data based on the USGS data set.

Existing estimates of diversion capacity are available in the table “Project Diversion as a Function of
River Stage” located in the conformed construction drawings (CH2M, 2009a), as well as another table
(Table 2) located in the Design Development Report. The values in the drawing set utilized a slightly
lower, more conservative diversion capacity for a given streamflow and were therefore used for the
purposes of evaluating diversion capacity.

River stage values interior to the existing rating curve were interpolated at 0.1-foot WSEL intervals, and
extended at the upstream and downstream work points as necessary. Diversion rates for the additional
data points were then calculated assuming an approach velocity equal to the average approach velocity
from existing data. This results in approach velocities that are approximately 3 percent lower than the
criteria velocity of 0.33 fps. This was deemed reasonable and appropriately conservative for this type of
analysis.

Assumptions

e Instream flow requirement of 3,250 cfs.

e The Red Bluff Diversion Dam located immediately downstream of the Intake is operated with
the gates removed.

e The additional water demand associated with the sediment jetting system is intermittent and
has negligible impact.

e The minimum diversion of 80 cfs occurs with all screen bays except 59 and 60 blocked off with
solid panels, and maximum VFD turn-down on Pump Nos. 1 or 11.

e Future Pump Nos. 2 and 10 are installed.

Limitations

e Additional pumping capacity is required to meet Project objectives (future Pump Nos. 2 and 10).

e Several tributaries including Red Bank Creek and Elder Creek are located between the Bend
Bridge gage and the Red Bluff Intake. The tributaries are understood to have substantial
streamflows in winter, but such flows were not quantified as part of this analysis. This is
assumed to conservatively under-estimate diversion capacity at the intake location.

GCID Hamilton City
Methodology

Historical streamflows for GCID Hamilton City were obtained from USGS Gage 11383800 Sacramento
River near Hamilton City, CA. The gage is located approximately 5 miles downstream of the site. The
streamflows were adjusted to a location just upstream of the oxbow by adding historical pumping rates
from the GCID Main Pump Station. Daily shift records of pump discharge (typically three shifts per day)
were averaged to develop average daily pump discharge rates. This information was then correlated and
added to the average daily streamflow data.

Water surface elevations were obtained from historical data collected by GCID from 2011 through 2018
at the upstream end of the intake structure, “Screen 85;” the downstream end of the screen structure,
“Bypass Channel;” and the intake structure afterbay/pump station forebay, “Forebay.” The water
surface profile at the face of the screens was linearly averaged between “Screen 85” and “Bypass
Channel.” Where data was missing, the average differential was assumed in order to facilitate
calculation of the profile.

A large data gap in water surface elevation data exists between April 2015 and December 2017. The
average differential was 0.63 feet before that time, and 1.01 feet after that time. The cause of the

6 CH2M HILL ENGINEERS, INC.
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SITES PROJECT AUTHORITY — SACRAMENTO RIVER INTAKE FISH SCREEN OPERATIONS

change is unknown, but could potentially be attributed to re-calibration of instruments, an increase in
the headwater at the Gradient Structure, removal of a hydraulic constriction downstream, and/or some
other contributing event. The removal of the weir blocks in the Water Control Structure were ruled out
as a cause since this occurred circa 2006. The most recent average water differential value of 1.01 feet
was assumed to be representative of current operations and was therefore utilized where necessary for
the purposes of this diversion capacity analysis.

Operation of the GCID Main Pump Station impacts the water surface elevations (WSELs) at the screens,
and the water surface profile along the screens for a given streamflow in the Sacramento River can vary
with pump discharge. A higher pumped flowrate will result in a lower water surface profile through the
oxbow as compared to the profile for a lower pumped flowrate — for the same streamflow. Therefore, a
series of rating curves were developed for a range of pump station discharges and streamflows to
account for the impact of drawdown on the water surface profile in the oxbow.

Table 2. GCID Hamilton City Rating Curves
Sites Project Authority — Sacramento River Intake Fish Screen Operations

< 20,000 Low flow curve developed from data where Main Pump Station discharge is >2,500 cfs
20,000 to 30,000 Linear transition assumed between low and high flow curves (0.25 feet per 1,000 cfs)
> 30,000 High flow curve developed from data where Main Pump Station discharge is zero

The curves are based on empirical data and are intended to conservatively estimate water surface
elevations in the oxbow over the range of operational conditions, particularly for low streamflows.

The rating curve was tabulated at 0.1-foot intervals (using the average WSEL at the screens) and
estimates of available screen area were calculated. Separate calculations were made for the original
intake screen structure and the fish screen extension (circa 2001), since the structures are not identical
and have different geometry.

Existing estimates of diversion capacity are available in Table 1 of the Designer’s Operating Criteria
(USBR, 2010} and this information is plotted on the diversion capacity figure for reference. Diversion
rates utilizing the developed rating curves were then calculated for both portions of the intake structure
assuming an approach velocity of 0.33 fps.

Assumptions

e No other significant diversions or inflows are assumed to occur between the intake facility and
the gage location. Therefore, the summation of the Main Pump Station discharge and gage
streamflow is assumed to be representative of the Sacramento River streamflow immediately
upstream of the oxbow.

Instream flow requirement of 4,000 cfs.

Minimum diversion of 150 cfs in accordance with pump capability.

The bypass bays and internal fish return system are not operated.

The Water Control Structure weir blocks were removed circa 2006 and are no longer utilized.
e November through April irrigation withdrawals are typically less than approximately 1,200 cfs.

e o e

Limitations

e Asignificant change in average water surface differential across the screens is evident in data
before and after the April 2015 to December 2017 time period. This discontinuity is unexplained
and associated impacts to diversion capacity are currently unknown.

CH2M HILL ENGINEERS, INC. 7

Draft_0002235



SITES PROJECT AUTHORITY — SACRAMENTO RIVER INTAKE FISH SCREEN OPERATIONS

e |tis understood that gravity flow is possible starting at an afterbay WSEL of approximately 136.0
(streamflow of approximately 5,500 cfs). A review of the available data set indicates that there
may be periods when gravity flow is possible (and probable), but the pumped flow is reported as
zero. These periods typically occur at streamflows greater than approximately 20,000 cfs.
Therefore, the rating curve for streamflows above approximately 20,000 cfs may slightly under-
estimate available diversion capacity for certain conditions.

Delevan
Methodology

Historical streamflows were obtained from CA DWR Station BTC, Sacramento River at Butte City, CA. The
gage is approximately 10 miles upstream of the site.

The rating curve (Figure 6) from the North of Delta Offstream Storage (NODOS) Sacramento River Fish
Screen Facility Feasibility Study (CH2M, 2008) was utilized to inform this analysis. This curve was
developed via analysis of existing ratings at the Butte City gage and USGS gage 11389500 Sacramento
River at Colusa. The curve includes a River stage of 52.0 feet (NGVD29) at a streamflow of 6,000 cfs. A
supporting field measurement of 53.5 feet at 6,212 cfs suggests that the actual stage may be even
higher. However, a subsequent analysis by the California Department of Water Resources (CA DWR)
recommended that a conservative value of 51.0 feet be used at 6,000 cfs for the purposes of the
Feasibility Study.

For the diversion capacity analysis, the curve was adjusted in accordance with the 51.0-foot constraint,
and linear interpolation was used to complete interior portions of the curve. River stage values for
diversion capacities ranging from 0 cfs to 2,000 cfs were interpolated at 1-foot WSEL intervals.

Assumptions

e Streamflows were not adjusted to account for reach gains or losses (likely negligible) between
the gage and intake facility.

e Instream flow requirement of 5,000 cfs.

e  Minimum diversion of 200 cfs in accordance with proposed pump capability.

Limitations

e The design low WSEL for the fish screens of 51.0 feet at 6,000 cfs streamflow identified by CA
DWR varies from the Figure 6 rating curve (AECOM, 2018 and CH2M, 2008) and measurements
taken in the field. It appears that this elevation is conservatively low, and could be refined
(raised) during future design. This may result in a slightly shorter intake structure with a reduced
footprint.

e Additional water surface elevation measurements were identified in as a potential method to be
taken to develop a more detailed rating curve for final design (CH2M, 2008).

e The proposed intake facility may also be required to operate as a flow release / discharge
structure under certain scenarios. This analysis does not include consideration of specific
fisheries criteria {i.e., exclusion barrier criteria) that would be required to accommodate this
mode of operation.

8 CH2M HILL ENGINEERS, INC.
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SITES PROJECT AUTHORITY — SACRAMENTO RIVER INTAKE FISH SCREEN OPERATIONS

TCCA Red Bluff Facility Operations

Table 3. TCCA Red Bluff Available Diversion Capacity by Streamflow
Sites Project Authority — Sacramento River Intake Fish Screen Operations

CH2M HILL ENGINEERS, INC.

2,010 2412 1,417
2,175 2413 1,445
2,350 241.4 1,472
2,525 2415 1,500
2,700 2416 1,527
2,875 2417 1,554
3,075 24138 1,582
3,275 2419 1,609
3,330 2419
3,475 242.0
3,675 2421
3,950 2422
4,225 2423
4,500 242.4
4,775 2425
5,050 2426
5,325 2427
5,350 2427
5,600 2429
5,925 243.1
6,250 243.2
6,575 2434
6,900 2435
7,184 2436
7,468 2437
7,751 2438
7,862 2438
8,035 2439
8,319 244.0
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8,714 244.1
9,109 2443
9,266 244.4
9,898 2445
10,254 244.6
10,610 244.7
10,965 244.8
11,321 244.9
11,677 245.0
12,139 245.1
12,600 245.2

10

Diversions limited by instream flow requirement of 3,250 cfs

Diversions limited by River WSEL and submerged screen area

No restrictions {assumes use of future Pump Nos. 2 and 10)

CH2M HILL ENGINEERS, INC.
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GCID Hamilton City Facility Operations

Table 4. GCID Hamilton City Available Diversion Capacity by Streamflow

5

900 132.5 1,744

938 132.6 1,777

977 132.7 1,809
1,018 132.8 1,341
1,061 132.9 1,873
1,105 133.0 1,906
1,151 133.1 1,938
1,200 133.2 1,970
1,250 133.3 2,002
2,690 133.4 2,035
2,765 133.5 2,067
2,842 133.6 2,099
2,921 133.7 2,131
3,002 133.8 2,164
3,086 133.9 2,196
3,172 134.0 2,228
3,260 134.1 2,260
3,351 134.2 2,292
3,445 134.3 2,325
3,541 134.4 2,357
3,639 134.5 2,389
3,741 134.6 2,421
3,845 134.7 2,454
3,952 134.8 2,486
4,062 134.9 2,518
4,176 135.0 2,559
4,292 135.1 2,583
4,412 135.2 2,615
4,534 135.3 2,647
4,661 135.4 2,679

CH2M HILL ENGINEERS, INC.
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4,791 135.5 2,717
4,924 135.6 2,744
5,061 135.7 2,776
5,203 135.8 2,808
5,348 135.9 2,841
5,497 136.0 (begin possible gravity diversion) 2,874
5,650 136.1 2,905
5,807 136.2
5,969 136.3
6,135 136.4
6,306 136.5

13

Diversions limited by instream flow requirement of 4,000 cfs

No restrictions, assuming GCID irrigation withdrawals are less than approximately 1,000

cfs

CH2M HILL ENGINEERS, INC.
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Delevan Facility Operations

Table 5. Delevan Available Diversion Capacity by Streamflow
Sites Project Authority — Sacramento River Intake Fish Screen Operations

727 38.0 0

909 39.0 154
1,091 40.0 308
1,273 41.0 462
1,455 42.0 615
1,636 43.0 769
1,818 44.0 923
2,000 45.0 1,077
2,571 46.0 1,231
3,143 47.0 1,385
3,714 48.0 1,538
4,286 49.0 1,692
4,857 50.0 1,846
5,429 51.0 2,000

15
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Delevan
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https://waterdata.usgs.gov/nwis/uv?site no=11377100

17

CH2M HILL ENGINEERS, INC.

Draft_0002245



SITES PROJECT AUTHORITY — SACRAMENTO RIVER INTAKE FISH SCREEN OPERATIONS

Red Bluff
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Prepared for the Tehama-Colusa Canal Authority and the
USBR. November.

Rating Curve:
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Diversion Capacity:
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Prepared for the Tehama-Colusa Canal Authority and the
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Diversion Capacity:
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low River streamflow/stage conditions to maintain the
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analysis).
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to confirm design capacity for diversion at various water
levels.
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Pumping Plant Post-Construction Fish Screen Hydraulic
Evaluation. March.

Post-construction hydraulic monitoring and evaluation.
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GCID
Hamilton
City

9 Ayres Associates. 1995. Riverbed Gradient Restoration Hydraulic analysis of riverbed gradient structure alternatives.
Structures for the Sacramento River at the Glenn-Colusa
Irrigation District Intake, California. Prepared for the U.S.
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July.
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13 CH2M. 1985. Plans for the Construction of Main Pump Record drawings of GCID Main Pump Station.
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(GCID).
14 CH2M. 1993. Modifications to the CDF&G Fish Screens at | Drawings for installation of screen cleaners and fish bypass.
the GCID Diversion. Prepared for GCID. February. Used in conjunction with original drawings (USBR, 2007) to
confirm design capacity for diversion at various water levels
while maintaining maximum approach velocity of 0.33 fps.

15 CH2M. 2008. Glenn-Colusa Irrigation District Fish Hydraulic monitoring and evaluation.

Protection Evaluation and Monitoring Program. Prepared
for GCID. January.

16 GCID operational flows and WSEL data. Historical operations data collected by GCID from January 2011
through December 2018. Provided in numerous Excel files,
compiled and processed by Jacobs for this evaluation. Includes
Main Pump Station discharge and WSELs for the River, Oxbow
(Screen 85), Bypass and Afterbay.

17 GCID Main Pump Station Data Pump specifications and pump curves.
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GCID 18 McMillen, LLC. 2013. Glenn-Colusa Irrigation District Water surface elevation data.
Hamilton Gradient Facility, Sacramento River, CA, Water Data
City Collection Technical Memorandum. Prepared for USACE
Sacramento District. 21 June.
19 USBR. 2010. Designer’s Operating Criteria for Hamilton Diversion Capacity:
City Pumping Plant Fish Screen Structure and e Table 1 summarizes design capacity for diversion at low river
Downstream Channel Structures. Prepared for GGCID, .\ o .
. . . . flow conditions to maintain maximum 0.33 fps approach
California. Technical Service Center, Denver, Colorado. . . . .
velocity. Note that this table does not contain associated
26 January. . . . .
stage information, which was based on the low flow rating
curve.
e Provides minimum WSEL for full pumped flow of 3,000 cfs
(El. 136.5 upstream of the weir)
20 USBR. 1997. Drawings for Specification No. 20-C0476. Volume lll, various drawings including Drawing 602-D-4095 “Fish
Fish Screen Structure Extension, Fish Screen Structure Screen Structure Sections.” Sections used to confirm design
Improvement Project, Glenn-Colusa Irrigation District, capacity for diversion at various water levels while maintaining
Central Valley Project Improvement Act. 21 October. maximum approach velocity of 0.33 fps.
Delevan 21 AECOM. Delevan Intake Pumping-Generating Plant and Intake and fish screen general arrangement drawing.
Fish Screen Structure, Site Plan, Authority Project
Alternative - D. Prepared for Sites Project Authority.
2018.
22 CA DWR Station ID: BTC, Sacramento River at Butte City, | Streamflow data.
CA http://cdec.water.ca.gov/dynamicapp/staMeta?station id=btc
23 CH2M. 2008. North-of-Delta Offstream Storage — Rating Curve:

Sacramento River Fish Screen Facility Feasibility Study.

Prepared for California Department of Water Resources.

June.

e Figure 6 rating curve used to generate stage data at the
intake based on streamflow.

Diversion Capacity:

¢ Fish screen drawings used to confirm design capacity for
diversion at various water levels while maintaining
maximum approach velocity of 0.33 fps.
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Attachments
1 - TCCA Red BIluff

November through April flow-duration curve
Monthly flow-duration curves

Annual stage-frequency curve

November through April stage-frequency curve
Monthly stage-frequency curves

2 — GCID Hamilton City

Annual flow-duration curve

November through April flow-duration curve
Monthly flow-duration curves

Annual stage-frequency curve

November through April stage-frequency curve
Monthly stage-frequency curves

3 — Delevan

21

Annual flow-duration curve

November through April flow-duration curve
Monthly flow-duration curves

Annual stage-frequency curve

November through April stage-frequency curve
Monthly stage-frequency curves
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