OR109 NCWA

Response to comment OR109-1

Comment noted.

Response to comment OR109-2

Please refer to Master Response 5.

To advanee the econemic. soclal and environmental susiainability of Northern Callfornia
by enhancing and preserving the water vights, supplies and water quality.

February 2, 2012
VIA ELECTRONIC MAIL: eircomments(@deltacouncil.ca.gov

M. Phil Isenberg

Chair, Delta Stewardship Council
980 Ninth Street, Suite 1500
Sacramento, California 95814

Re:  Draft Delta Plan EIR
Dear Chairman Isenberg and Members of the Council:

The Northern California Water Association (NCWA) is an association of water suppliers and local
governments throughout the Sacramento Valley, whose water supplies over 2,000,000 acres of farms,
much of the habitat for birds using the Pacific Flyway, the cities and rural communities, recreational
opportunities and the fisheries throughout the region. NCWA is committed to advance the economic,
social, and environmental sustainability of the Sacramento Valley by enhancing and preserving its water
rights, supplies, and water quality for the rich mosaic of farmlands, cities and rural communities, refuges
and managed wetlands, and meandering rivers that support fisheries and wildlife.

= 0OR109-1

NCWA and others in the Sacramento Valley have provided comments to nearly every draft version of
the Delta Plan and we have reviewed the Draft Delta Plan Program Environmental Impact Report (the
“Draft EIR™) and provide the following comments.

1. Summary of NCWA Comments

The DEIR confirms that the draft Delta Plan’s primary ecosystem tool would be an attempt to accelerate
the implementation of a “more natural flow regime.” NCWA’s comments to the Fifth Draft of the Delta
Plan focused on concerns with the natural flow regime and we provided comments on the DEIR as part
of a north state coalition letter on January 20, 2012. Similarly, these comments to the DEIR also focus in
a more detailed manner on the significant effects a natural flow regime would have on the Sacramento
Valley. |- OR109-2
Unfortunately, neither the draft Delta Plan nor the DEIR explain in any way what this means practically.
This failure makes the DEIRs project description illegally vague. The DEIR then compounds this
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failure by failing to analyze, in any significant way, the impacts that implementing a “more natural flow
regime” would have on the Sacramento Valley’s fisheries, migratory birds and water supplies, not to
mention the hydropower supplies that benefit the entire state. The December 2011 technical report
prepared for the Water and Power Policy Group, which is attached to this letter for your reference,
demonstrates that the implementation of a “more natural flow regime” would devastate water-supplies,
public trust resources, and hydropower generation, thereby preventing achievement of the “co-equal
goals.” The DEIR attempts to assume away the water-supply impacts that implementing a “more naturalf
flow regime™ would cause by claiming that water districts would implement new water supplies, not to
mention the hydropower supplies that benefit the entire state. Moreover, the DEIR fails to acknowledge
that implementation of a “more natural flow regime” could cause the Bureau of Reclamation to be
unable to satisfy its contractual obligations, which could destabilize all Central Valley Project (CVF)
deliveries and lead to serious environmental impacts in CVP export regions.

Finally, the DEIR fails to analyze how the draft Delta Plan’s terms themselves — mainly, policy ER P1
and recommendation WR RS — could prevent NCWA’s members from implementing new water projects
to address the impacts that implementing a “more natural flow regime” would cause. NCWA urges the
Delta Stewardship Council to revise the draft Delta Plan’s policies and recommendations that would
impair the Sacramento Valley's regional self-sufficiency as described in Water Code section 83021,

2, Comments on Draft EIR

NCWA has the following comments on the DEIR:

Regime™ Is Cemrul To The Proposed Project, But Violates C
Define That Key Project Element

Section 2.2.4.1 of the DEIR states that the proposed project includes, in proposed policy ER P1,
encouragement to the State Water Resources Control Board (SWRCB) to complete “flow objectives and
flow criteria by 2014 and 2018 [for the Delta and high-priority tributaries in the Delta watershed],
respectively . . .." (DEIR, p. 2A-39.) The DEIR assumes that the SWRCB *“will meet the
recommended deadlines™ and that proposed policy ER P1 “could encourage a more natural flow regime
in the Delta.” (DEIR, p. 2A-39.) The DEIR then states: (1) in numerous places, that the proposed
project will accelerate the implementation of a *more natural flow regime:” (2) this fact distinguishes
the proposed project from various projeet alternatives; and (3) “the No Project Alternative assumes that
ongoing studies by the SWRCE to evaluate future Delta flow objectives . . . would continue on their
current courses.” (DEIR, pp. 2A-68:7-8; 2A-0R:25-26, 2A-73; 2A-87:35-36; 2A-93:27-31; 2A-95:35-
36; 2B-6; 2B-11; 2B-15; 2B-16; 3-86:39 to 3-87:3; 3-94:27-30; 4-87:10-14; 4-87:23-24; 4-88:1-3; 4-
88:21-25; 4-88:42 to 4-80:4; 4-89:40-41; 4-90:16-21; 4-91:6-8; 4-01:34-37; 4-94:36-38; 6-30:11-13; 6-
64:39-41; 6-66:17.) In particular, the DEIR states the following in identifying the proposed project as
the environmental superior alternative:

varying focus and the subject matter requirements of the Delta Reform Act, related to the
long-term impacts to biological resources, flood risk reduction, water supply and water

quality, and agricultural land . . .

—OR109-2

—OR109-3

Response to comment OR109-3

Please refer to Master Response 5.
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Alternatives 1A and 1B are inferior mostly because they would fail to arrest the
increasing environmental deterioration of the Delta ecosystem. Thc,x fail to do so
because they \l.ould l:.sult in fewer ecosyqlem restoration pro_;::cts in lhe i):.lta and would

(DEIR, pp. 25-10:36-38, 25-11:8-11 (emphasis added).)

The DEIR accordingly portrays acceleration toward implementation of a “more natural flow
regime” as a fundamental part of the proposed project. The draft Delta Plan contains no definition of a
“more natural flow regime.”
natural flow regime.” An enormous variety of streamflow schedules could be viewed as a “more natural
flow regime.” For example, implementation of a “more natural flow regime” could be limited to
measures to reduce the extent to which Sacramento River water is drawn to the south Delta by CVP and
State Water Project operations. Reducing these reverse flows is one of the goals of the Bay-Delta
Conservation Plan. Alternatively, implementing a “more natural flow regime” could involve a complete
restructuring of all water project operations in the Delta watershed as would be required if the streamflo
criteria stated in the SWRCB’s August 3, 2010 Delta flow criteria report were implemented. As the
Council is aware, the Delta Reform Act stated that those eriteria would inform the Delta Plan (Water
Code §85086(c)(1)), and those criteria included the following:

. Net Delta outflows set at 75% of average unimpaired flow from January through June;
. Sacramento River flows at Rio Vista set at 75% of average unimpaired {low from April

through June; and

. San Joaquin River flows at Vernalis set at 60% of average unimpaired flow from
February through June.

(SWRCB, Development of Flow Criteria for the Sacramento-San Joaquin Delta Ecosystem, pp. 131-133
(Aug. 3.2010).)

Given this extreme variability in what might be considered a “more natural flow regime.” the
failure of the draft Delta Plan and the DEIR to define what they mean in proposing to accelerate the
implementation of such a regime causes the DEIR to violate CEQA. The courts have long declared that
““[a]n accurate, stable and finite project description is the sine gua non of an informative and legally
sufficient EIR.” (Save Round Valley Alliance v. County of Inye (2007) 157 Cal. App.4™ 1437, 1448
{quoting County of Inve v. City of Los Angeles (1977) 71 Cal. App.3d 185, 199).)

B. he DE 1]{ Fails lo Analxm the '\;‘Iaug Impacts That Implementing A “More

Implementing a “more natural flow regime” could have severe impacts on the water supplies for
many beneficial uses in the Sacramento Valley. Preliminarily, notwithstanding NCWA’s pre-DEIR
submission of detailed information about existing state-of-the-art streamflow requirements in the
Sacramento Valley, as described in NCWAs September 30, 2011 letter to the Council, the DEIR fails to
include those requirements in describing the proposed project’s environmental setting. Hydrological

(Fifth draft Delta Plan, pp. 112-114.) The DEIR also fails to define a “moré

f— OR109-3
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Response to comment OR109-4

The EIR includes the Sacramento River watershed in its description of the
environmental setting for the Water Resources analysis. This discussion
notes operational constraints including those related to flows (DEIR,

p. 3-21). For a discussion of the referenced “more natural flow regime”
and related impacts, please refer to Master Response 5. As described in
Section 2B of the Draft Program EIR and Master Response 2, the Delta
Stewardship Council does not propose or contemplate directly authorizing
any physical activities, including but not limited to construction or
operation of infrastructure. Rather, through the Delta Plan, the Delta
Stewardship Council seeks to influence the actions, activities, and/or
projects of other agencies, the details of which would be under the
jurisdiction and authority of the agencies that will propose them in the
future and conduct future environmental review. Thus, it would be
inappropriately speculative and premature for the EIR to provide
quantitative modeling of specific, hypothetical flow requirements and any
related impacts on the environment. See Master Response 2.
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modeling of the kind necessary for the Council 1o at least generally analyze the impacts that
implementing a “more natural flow regime” would cause has been available since at least early 2010,
but the DEIR fails to consider it.

Most strikingly, the available information shows that implementing such a flow regime, despite its stated
intent to benefit fisheries, could have very significant impacts on the Sacramento Valley’s fisheries,
including its populations of Chinook salmon and stecthead. In fact, as discussed in an April 2011 report
by Dave Vogel — a fisheries biologist with decades of experience working in the Sacramento Valley —
attempting to implement such a flow regime could undermine 20 years of work in the Valley to improve
conditions for salmon. (Mr. Vogel’s report is discussed in more detail below.) The available
information also shows that implementing a “more natural flow regime” could significantly impair water
diversions. These reduced diversions in turn would have significant negative impacts on the following
resources:

. Birds using the Pacific Flyway:

. The Sacramento Valley’s farmlands and the terrestrial species that use them as habitat;

. The Sacramento Valley's wildlife refuges;

. The Sacramento Valley’s groundwater resources;

. Hydroelectric generation associated with the Sacramento Valley's reservoirs, resulting in

increased greenhouse gas emissions.
. Recreation, including the major reservoirs in the region; and

. Groundwater resources as a result of additional pumping to make up for lost surface
water supplies.

i Implementing A “More Natural Flow Regime” Could Have Severe
Hydrological Impacts

While it is not possible to determine the impacts of the “more natural flow regime” that the draft Delta
Plan proposes given that proposal’s vagueness, information available to the Council prior to the DEIR’s
preparation shows how severe the resulting hydrological impacts could be. During the SWRCB’s 2010
Delta flow criteria proceeding, the Sacramento Valley Water User (SVWLU) group presented testimony
concerning hydrological modeling of flow criteria proposed by third parties. That hydrological
testimony concerned, among other proposals, flow regimes proposed by members of UC Davis's Center
for Watershed Sciences to provide enhanced ecosystem services in the Delta watershed, including
significantly increased Sacramento River flows to benefit salmon and significantly increased Delta
outflows to benefit delta smelt (exhibit SVWU-60)." The SVWU hydrological testimony (exhibit
SVWIU-1) demonstrates that such a flow regime would:

'All of the testimany and exhibits presented to the SWRCB by the SVWU group and NCWA, including the referenced UC
Davis report, are available on the SWRCB's website at
http:www o waterboards. ca. goviwaterrights 'water_issues/programs’bav_delta/deltaflow/svwu.shtml and have been available

there since 2010,

f—OR109-4
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Response to comment OR109-5

Please refer to response to comment OR109-4 and Master Response 5.
References used in the discussion of “natural flow regime” in Section 3 of
the EIR include: SWRCB (State Water Resources Control Board) 2010a,
Draft Technical Report on the Scientific Basis for Alternative San Joaquin
River Flow and Southern Delta Salinity Objectives, and SWRCB (State
Water Resources Control Board) 2010¢, Development of Flow Criteria for
the Sacramento-San Joaquin Delta Ecosystem. August 3.
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. Significantly reduce storage in Shasta, Oroville and Folsom Reservoirs, with storage
levels being drawn below levels specified for water temperature control in the National
Marine Fisheries Service’s (NMFS) last Central Valley salmon biological opinion and
even to dead pool in many years; and

. Significantly increase streamflows in the March-May period and significantly decrease
streamflows during the rest of the year, resulting in probable violations of water
temperature standards set to protect listed fish species.

SVWLU also modeled the impacts of the criteria that the SWRCE eventually adopted as part of its 2010
Delta flow criteria report. The State and Federal Contractors Water Agency submitted a summary of the
results of the SVWU's modeling with an October 1, 2010 letter to both the Council and the SWRCB.?
That modeling showed that the SWRCB’s Delta flow criteria, if implemented, would have impacts

similar to the proposals presented by the UC Davis, including: |- OR109-5

. Much more frequent reductions of storage in upstream reservoirs below levels specified
for water temperature control in NMFS’s most recent Central Valley salmonid biological
opinion, with Shasta Reservoir reaching dead pool by the end of April in some years; and

. Significant shifts of releases to the Sacramento River from the June-September period to
the February-May period, resulting in probable violations of water temperature standards
set to protect listed fish species.

While the proposed flows analyzed in the SVWU group’s work may not completely conform to a given
“more natural flow regime”™ whose implementation might be accelerated by the Delta Plan, that work
demonstrates just how significant the hydrologic effects of major alterations to the flow regime in the
Delta and its watershed could be. As discussed below, these effects could result in significant impacts to
many resources in the Sacramento Valley. The DEIR, however, fails to consider — in even the most
general terms — any of the available hydrologic modeling that estimates such impacts. This failure alone
demonstrates that the DEIR does not adequately analyze the drafi Delta Plan’s hydrological impacts.
Moreover, as discussed below, this failure causes the DEIR to inadequately analyze the draft Delia
Plan’s impacts on many other resources in the Sacramento Valley,

ii. The DEIR Fails To Adequately Analyze The Water-Supply Impacts In
The Sacramento Valley Of Accelerating The Implementation Of A “More
Natural Flow Regime”

As discussed above, implementation of a “more natural flow regime” as proposed by the draft Delta
Plan and the DEIR would reduce storage in the Sacramento Valley's reservoirs dramatically. This
reduction in storage would trigger very significant water-supply impacts because stored water is
necessary to serve communities and irrigate crops during California’s annual dry season. The SVWU’s
modeling of the impacts of implementing the SWRCB's 2010 Delta flow criteria confirms this
conclusion. If the CVP’s reservoirs were drained to dead pool by the end of April in critically dry years

*NCWA has been unable to locate this October 1, 2010 letter and its exhibits on the Council’s Website. Those materials,
however, are on-line at hitp:/edm] 5025 contentdm.ocle.org/egi-
bin/showfile.exe? CISOROOT=/p267501cep2 &CISOPTR=3878& filename=3879.pdf.

—~0R109-6

Response to comment OR109-6

Please refer to response to comment OR109-4 and Master Response 5.
The Delta Plan assumes that water supply agencies would be encouraged
to reduce reliance on the Delta water through implementation of local and
regional water supplies, including water use efficiency, water recycling,
and groundwater conjunctive use programs to meet water demands
projected in existing general plans. In addition, subsection 3.4.3.1 of the
RDEIR addresses water supply impacts of the final draft Delta Plan,
including on areas upstream of the Delta.
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— as the SVWII"s modeling of the SWRCB's 2010 criteria indicates that they would be (Figures 2 and 8)
~ then there probably would be no water to deliver for any purpose from those reservoirs for at least six
months until the following rainy season. In California, however, dry years often arrive consecutively,
indicating the very real possibility that implementing a “more natural flow regime” could result in there
being consecutive years during a multi-year drought when California’s water system would be unable to
deliver water for communities and irrigation.

Concerning the water-supply impacts of the proposed project’s proposal that the implementation of
“more natural flow regime” be accelerated, however, the DEIR states:

Under the Proposed Project, the SWRCB would be encouraged to modify Delta flow
objectives in order to place more emphasis on creating a natural flow regime in the Delta.
Such objectives would likely reduce the amount of water available for municipal,
agricultural, and industrial water uses within the Delta and outside the Delta . . .

Because the SWRCB would consider all beneficial uses during the development of Delta
flow objectives, it is anticipated that Delta water would continue to be available for
municipal, agricultural, and industrial water uses, but at a reduced amount.

(DEIR, pp. 3-84 10 3-85.)

The DEIR then declares that these impacts would be less than significant because the proposed project
would trigger the implementation of additional local and regional projects that would compensate for the
“reduced amount” of available “Delta water.” (DEIR, pp. 2-84 to 3-85.) This declaration simply is not
adequate 1o satisfy CEQA’s requirement that an EIR analyze the proposed project’s environmental
impacts.

The DEIR’s water-supply discussion is impermissibly vague concerning the proposed project’s water-
supply impacts upstream of the Delta. The DEIR fails to define what the above discussion means by
“Delta water,” so it is impossible to determine whether the DEIR contains any analysis of the impacts
that implementing a “more natural flow regime” would have on Sacramento Valley water supplies.

If the DEIRs statement that implementing such a flow regime would reduce the amount of “Delta water’
available for consumptive use applies to water users in the Sacramento Valley, then the DEIR’s
discussion of that subject is still inadequate. The DEIR states that the proposed project would result in
less-than-significant water-supply impacts because water users would augment their water supplies by
implementing more local and regional water projects. (DEIR, p. 3-85.) In the Sacramento Valley,
however, local and regional water projects generally must involve the use of water sources that are
tributary to the Delta. Additional local and regional water projects in the Sacramento Valley generally
would increase the use of water from the Delta’s tributaries, although much of that water would be reuse,
within the watershed, just as existing operations in the Sacramento Valley reuse water many times. The
detailed operations and management of the Sacramento Valley is described in the July 2011 report
“Efficient Water Management for Regional Sustainability in the Sacramento Valley,” which is available
on NCWA's website.”

i hittp:/fwww . norcalwater.org/wp-content/uploads2012/01/Technicalreport-jul 201 1.pdf

t—0OR109-6
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The DEIR simply fails to acknowledge these realities and account for differences in the water supplies [~0R109-6

available 1o the Sacramento Valley and those available to export areas. It would be impossible for the
Sacramento Valley to significantly compensate for water-supply impacts caused by the implementation
of a “more natural flow regime” when the available water sources essentially are all tributary to the
Delta. The DEIR’s discussion of the proposed project’s water-supply impacts therefore fails to comply
with CEQA.

ii. The DEIR Fails To Adequately Analyze the Sacramento Valley Fishery
Impacts Of Accelerating The Implementation Of A “More Natural Flow

Regime”

An EIR must adequately describe a project’s environmental setting. (Cal. Code Regs., tit. 14, §
15125(a); Cadiz Land Co. v. Rail Cyele (2000) 83 Cal.AppA"‘ 74, 91-94 (EIR must adequately describe
groundwater aquifer that would be affected by propoesed project).) NCWA submitted a description of the
existing streamflow requirements for the Sacramento Valley's major rivers with a September 30, 2011
letter.' Nonetheless, while the November 4, 2011 DEIRs biological resources chapter describes the
rivers in the Sacramento River watershed, it fails to describe in any way the existing streamflow
requirements in the watershed’s major rivers, (DEIR, pp. 4-39 to 4-45.) The DEIR fails to describe
those existing requirements even though the Governor’s Economic and Environmental Leadership
Award has been awarded for two of the agreements that reflect those requirements, specifically the Yubal
River Accord and the American River’s Water Forum Agreement. The DEIR fails to do so even though:
(A) it cites the final Yuba River Accord EIR as a source and in fact summarizes the Accord’s Lower
Yuba River Fisheries Agreement (DEIR Appendix H, p. H-2); and (B) NMFS’s 2009 biological opinion
for CVP and SWP operations incorporates the Water Forum’s flow management standard. The DEIR’s
failure to describe existing streamflow conditions in the Sacramento Valley’s rivers is, in itself, a
violation of CEQA.

The Sacramento Valley streamflow requirements described in NCWA's September 30, 2011 submission

have been developed in the last 10 years based on state-of-the-art science, largely to improve conditions |~ or10e-7

in the Delta’s tributaries for salmon and steelhead. It is impossible to determine from the draft Delta
Plan and the DEIR how their proposed accelerated implementation of a “more natural flow regime”
would impact continued implementation of existing streamflow requirements in the Sacramento
Valley’s rivers and the salmon and steelhead that those requirements benefit.

As a result of hard work in the Sacramento Valley over the last 20 years to improve stream conditions
for salmon and steelhead, science indicates that the steps most needed to improve the Valley’s salmonid
fisheries actually must be taken in the Delta. In an April 2011 report to NCWA, Dave Vogel of Natural
Resource Scientists, Inc., concluded, based on his review of the relevant literature and his decades of
experience with salmonids in the Sacramento Valley that:

In most respects, and relative to other parts of the state, habitat conditions for
anadromous fish in the Sacramento River and its tributaries have improved significantly
over the past two decades . .. While some opportunities remain in the Sacramento Valley
. .. the available evidence indicates that conditions have become worse, not better, in the
Delta during the most-recent decades. Despite the enormous, unprecedented actions to

“NCWA’s September 30, 2011 submission is located on-line on the Couneil's Website at
http:/fweww. deltacouncil ca.gov/sites default/files/document s/ files NCWA 09301 1.pdf,

Response to comment OR109-7

Please refer to response to comment OR109-4 and Master Response 5. In
addition, the SWRCB report, Development of Flow Criteria for the
Sacramento-San Joaquin Delta Ecosystem published on August 3, 2010
(Flow Criteria Report, SWRCB 2010a) states that in development “of
Delta flow objectives with regulatory effect, [the SWRCB] must ensure
the reasonable protection of beneficial uses, which may entail balancing of
competing beneficial uses of water, including municipal and industrial
uses, agricultural uses, and other environmental uses” (Flow Criteria
Report, p. 3). The Flow Criteria Report also states that prior to adoption of
revised water quality and flow objectives and criteria, future analysis
would be conducted by the SWRCB of the impacts of “new flow
objectives on the environment in the watersheds in which Delta flows
originate, the Delta, and the areas in which Delta water is used. It will also
include an analysis of the economic impacts that result from changed flow
objectives.” Id.
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improve fish production in the upper watersheds, there has been remarkable lack of focus
or progress to fix the serious predation and habitat problems in the Delta, through which
all Sacramento Valley anadromous fish must migrate . . . Until significant progress is
made on correcting the habitat problems and largely site-specific sources of native
juvenile anadromous fish mortality in the Delta, it is likely that many of the benefits
of upstream actions are, and will continue to be negated.

(Vogel, Insights into the Problems, Progress, and Potential Solutions for Sacramento River Basin
Native Anadronmous Fish Restoration, April 2011, pp. ii-iii (“"Vogel 2011™)(emphasis in original).)

In light of the progress that has been made in the Sacramento Valley, Mr. Vogel also advised that careful
hydrological analysis would be necessary to ensure that the Valley’s anadromous fish would not be
harmed by new proposed streamflow requirements. (Vogel 2011, p. iii.}) A copy of Mr. Vogel's April
2011 report is available on NCWA’s website.

Rather than analyzing how the proposed project’s acceleration of a “more natural flow regime's™
implementation would impact existing state-of-the-art streamflow requirements in the Sacramento
Valley and the anadromous fish those requirements were developed to support, the DEIR simply
assumes that the SWRCB s aceelerated implementation of a “more natural flow regime” would have
beneficial or less than significant impacts on those fisheries. (DEIR, pp. 4-68:8-12; 4-69:10-14, 4-
70:20-25.) This is a mere assumption and is not environmental analysis sufficient to comply with
CEQA. The DEIR cannot declare that accelerated implementation of a “more natural flow regime” is a
key component of the Delta Plan and then assume away the impacts that such implementation could
have in the context of existing state-of-the-art streamflow requirements developed to benefit fisheries.

As the SVWU group’s hydrological information described above indicates, significant revisions to the
Sacramento Valley’s existing flow regime — which is based on the streamflow requirements described in
NCWA’s September 30, 2011 submission — could prevent reservoirs and rivers from meeting regulatory
standards designed to support listed fish species. Negative impacts to sensitive fish species probably
would result. The DEIR’s failure to analyze these probable fishery impacts causes the DEIR 1o violate
CEQA.

iv. The DEIR l—alls to Adegualelg A_nalv/e dle lmpacl‘: Of Accelemtmg The

The Pacific Flyway

Many avian species use the Sacramento Valley’s irrigated croplands as winter and breeding habitat.
These croplands, especially small grains, provide crucial habitat in the Pacific Flyway, especially in
areas such as the Central Valley where only a fraction of historic wetlands remain. The habitat values
created by these croplands are described in detail in the Central Valley Joint Venture 2006
Implementation Plan (www.centralvallevjointventure.org/science). The DEIR does not analyze the
impact implementing a “more natural flow regime™ could have on the Sacramento Valley's water
supplies, including a reduction in the diversions that support habitat values on both irrigated cropland
and natural wetlands which rely on agricultural tailwater. The DEIR therefore does not comply with

CEQA.

v. The DEIR Fails To Adequately Analyze The Impacts Of Accelerating The

t—OR109-7
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Response to comment OR109-8

Please refer to Master Response 5. In addition, subsection 4.4.3 of the EIR
analyzes impacts of the Delta Plan on biological resources, including
migratory birds, as well as mitigation measures (see, e.g., RDEIR, pp. 4-7,
4-15, 4-32, and DPEIR starting at p. 4-65).

Response to comment OR109-9

The EIR analyzes the Delta Plan’s impact on farmlands in Section 7 and
Biological Resources in Section 4. Regarding water supply availability as
a result of the referenced more natural flow regime, please refer to Master
Response 5. As noted in this comment, the EIR finds that the Delta Plan
could have significant impacts as a result of conversion of agricultural
lands to non-agricultural uses (Table ES-1, DPEIR). The RDEIR also
concludes that, given the potential for an increased number and severity of
actions in the Delta watershed under the Revised Project, the overall
adverse biological resource impacts resulting from the Revised Project
would be greater than the Proposed Project. RDEIR, p. 4-6.
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Valley Farmlands

The DEIR recognizes that the conversion of important farmlands to non-agricultural use can be a
significant environmental impact. (DEIR, p. 7-18.) The DEIR, however, fails to analyze the impacts on
the Sacramento Valley’s farmlands of the draft Delta Plan’s proposal to implement a “more natural flow
regime.” As discussed above, implementing such a flow regime would have severe hydrological
impacts. The amount of water available for agricultural use in the Sacramento Valley would be
significantly reduced, which would deny the Valley's farmers of the reliable surface-water supplies on
which they have relied for decades. A likely consequence of this radical shift would be a significant
conversion of existing agricultural lands to non-agricultural use. By the DEIR’s own estimation, this
impact of the Council's proposed project would be significant and yet the DEIR does not analyze it.

The loss of agricultural lands in the Sacramento Valley caused by the Council’s proposed project would
have additional and significant environmental impacts. Terrestrial species such as the giant garter snake
use the Valley's irrigated croplands as habitat. The DEIR asserts that fallowing north-of-Delta cropland
to support water transfers could impact giant garter snake, (DEIR, pp. 4-64 to 4-65.) The DEIR,
however, fails to analyze the much more significant impacts that implementing a “more natural flow
regime” would have on that species, and other sensitive terrestrial species, as a result of the significant
water-supply impacts that implementing such a flow regime would have, The DEIRs failure to analyze
these significant impacts on sensitive terrestrial species that depend on the Sacramento Valley’s irrigated
croplands causes the DEIR to violate CEQA.

vi. The DEIR Fails To Adequately Analvze the Impacts Of Accelerating The
Implementation Of A “More Natural Flow Regime™ On The Sacramento

Valley’s Groundwater

Nearly all of the Sacramento Valley has always had reliable surface-water supplies and its communities
and farms therefore have always been self-sustaining. The Valley's groundwater supplies reflect its
sustainability. As the fifth draft Delta Plan itself recognizes (p. 91), the Valley’s groundwater aquifers
have been stable for decades. If, however, a “more natural flow regime” were implemented as proposed
by the draft Delta Plan and DEIR, then Valley’s communities and farms would be forced to pump
significantly more groundwater in order to attempt to maintain the region’s economy. Groundwater
levels would decline. This is not guess. Groundwater levels in southern Yuba County were
significantly overdrafted before Yuba County Water Agency (YCWA) began delivering water there in
the mid-1980s, but have recovered to historic levels since. (DWR, Bulletin 160-09, Cal. Water Plan,
2009 Update, vol. 2, p. 8-20.) If surface-water supplies throughout the Sacramento Valley were
significantly reduced because a “more natural flow regime™ was implemented, there likely would be
groundwater declines throughout the Valley similar to those that occurred in southern Yuba County
before YCWA's deliveries began.

The DEIR recognizes that substantial depletion of groundwater can be a significant environmental
impact. (DEIR, p. 3-76.) The DEIR, however, does not analyze the impacts on groundwater supplies of
the Council's proposed implementation of a “more natural flow regime.” (See DEIR, p. 3-84.) The
DEIR therefore does not adequately analyze the impacts of implementing the Council’s proposed project

—OR109-9

= OR109-10

Response to comment OR109-10

Please refer to Master Response 5.
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Valley Wildlife Refuges

As stated in the Final NEPA Envirommental Assessment and CEQA Initial Studv. Refuge Water Supply,
Long-term Water Supply Agreements, Sacramento River Basin referenced in Section 4.3.3.6.1 of the
DEIR, for each of the Sacramento Valley Refuges, “managed wetlands are composed of seasonal
wetlands (flooded from August or September to April), moist soil impoundments (flooded from Augus|
through May and irrigated once in June: sometimes referred to as “watergrass units"), summer water
(flooded September through mid-July), and permanent wetlands (flooded year-round) (G. Mensik,
2000)." As discussed above, implementation of a “more natural flow regime” as proposed by the draft
Delta Plan and DEIR would severely limit the physical availability of critical water supplies in the fall
and winter months. These limitations on water supplies in the Sacramento Valley generally would
reverberate specifically in limitations to water supplies for refuges during the most critical times for
those resources. The DEIR does not adequately analyze these impacts of the Council's proposed
implementation of a “more natural flow regime.”

—OR109-11

viii.  The DEIR Fails To Adequately Analyze The Impacts Of Accelerating The
Implementation Of A “More Natural Flow Regime™ On Hydroelectric

Generation [n The Sacramento Vallev And The Resulting Increased GHG
Emissions

The DEIR recognizes that a project may have significant environmental impacts if' it were to require thg
development of new electricity generating facilities or the expansion of existing facilities and those
facilities could result in significant environmental impacts. (DEIR, pp. 20-6 to 20-7, 20-13.) The DEIR,
however, fails to analyze in any way the adverse impacts on hydroelectric generation in the Sacrament
Valley that implementing a “more natural flow regime” would have and the environmental impacts tha
replacement electrical sources would have,

In the Delta watershed, the natural flow regime involves high streamflows in the winter precipitation
season and the spring snowmelt season. Given this natural hydrology, water storage is necessary to
support hydroelectric generation during the high-demand summer months, Such water storage is not
possible wiﬂlout modifying the natural flow regime by diverting high winter and spring streamflows info
reservoirs.” The hydrologic modeling conducted by the SWWU group discussed above demonstrates | orioo-12
that requirements that attempt to more closely replicate flow conditions result in reduced reservoir
storage and shifts of streamflows from the summer and fall into the spring.

These hydrological shifts associated with implementing a “more natural flow regime” would be likely tp
both reduce hydroelectric generation and shift significant amounts of that generation from the warmer
and high-electrical demand summer months to the more temperate and low-electrical-demand spring

months, as suggested by the MBK reports submitted to the SWRCE as part of the Delta Flow Criteria
proceedings and the Water and Power Policy Group described earlier. Reduced generation is likely to
occur because a “more natural flow regime” will reduce the reservoir storage on which much generation
depends. Generation shifts will occur because a “more natural flow regime” will demand that more

*In contrast to water storage for consumptive use — for which increased groundwater storage might mitigate some impacts to
surface storage, if at potentially higher cost - groundwater storage cannot replace surface storage for hydroelectric generation
because such generation depends on water falling under gravity’s influence to tum turbines.

Response to comment OR109-11

Federal and state wildlife refuges receive water pursuant to federal and
state law and would continue to do so under any new flow regime. DPEIR
pp. 4-54 to 4-58. Please refer to response to Master Response 5.

Response to comment OR109-12

Please refer to Master Response 5.
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water be released through hydroelectric plants in the spring months when more natural runoff occurs.
The reduced and shified generation will require the development of replacement generation facilities.
The DEIR stated that such an impact would be significant (DEIR, pp. 20-6 to 20-7), but fails to analyze
whether this impact will occur as a result of the implementation of a “more natural flow regime,” as
proposed by the draft Delta Plan. The DEIR therefore violates CEQA because it fails 1o analyze an
impact that, by the DEIR’s own admission, could be significant.

—0OR108-12

The electrical generation that would not occur because of the implementation of a “more natural flow
regime™ probably would be replaced by generation that relies on fossil fuels. This increased use of fossil
fuels would increase greenhouse gas emissions. The DEIR recognizes that hydroelectric generation ca
reduce GHG emissions where that generation replaces carbon-based generation. (DEIR, pp. 21-11 to
21-12.) Nowhere, however, does the DEIR recognize that the increased GHG emissions that would
occur if implementation of a “more natural flow regime” were to compel the replacement of lost or
shifted hydroelectric generation with new carbon-based generation. The DEIR's failure to analyze this
impact of a key element of the proposed project violates CEQA

C. The DEIR Fails To Analyze The Impacts On Sacramento Valley Water Users Of
The Drafi Delta Plan’s Proposed Policy ER Pl And Proposed Recommendation
WR RS

The DEIR bases its environmental analysis on what it terms a “very conservative approach™ of assuming
that “the Delta Plan has the desired outcome™ through other agencies’ actions. (DEIR, p. 2B-2.) The
DEIR then organizes its analysis “to address the types of actions, activities, and projects of other
agencies, which the Council seeks to influence through the Delta Plan’s Policies and
Recommendations,” stating:

The types of expected projects, both covered actions and non-covered actions, fall into
five categories that closely track the Delta Plan’s general topical organization:

Reliable water supply
Delta ecosystem restoration
Water quality improvement
Flood risk reduction

& " - t— OR109-13
Protection and enhancement of Delta as an evolving place.

(DEIR, p. 2B-3.)

This analytical approach is fundamentally flawed and fails to comply with CEQA because it fails to
analyze the environmental impacts of specific proposed Delta Plan policies and recommendations that
would be implemented assuming that, as the DEIR puts it, “the Delta Plan has the desired outcome.”
For the Sacramento Valley, this crucial failing is demonstrated by the DEIRs failure to even identify,
much less analyze, the impacts on the Valley if the SWRCB were to implement the draft Delta Plan’s
proposed policy ER P1 and proposed recommendation WR R5.

Proposed policy ER P1 states, among other things, that: (1) the SWRCB should adopt and implement
“updated flow objectives for the Delta” by June 2, 2014 and “flow criteria for high-priority tributaries ip
the Delta watershed” by June 2, 2018; and (2) if the SWRCB were to indicate, by June 30, 2013, that thy

(43

Response to comment OR109-13

As described in Section 2B of the Draft Program EIR and Master
Response 2, the Delta Stewardship Council does not propose or
contemplate directly authorizing any physical activities, including but not
limited to construction or operation of infrastructure. Rather, through the
Delta Plan, the Delta Stewardship Council seeks to influence the actions,
activities, and/or projects of other agencies, the details of which would be
under the jurisdiction and authority of the agencies that will propose them
in the future and conduct future environmental review. Without specific
details of future projects, it is not possible for the Delta Stewardship
Council to conduct site-specific quantitative analyses and design site-
specific mitigation measures. Accordingly, in the absence of specific
proposed physical projects, this EIR makes a good faith effort to disclose
the potentially significant environmental effects of the types of projects
that may be encouraged by the Delta Plan and to identify program-level
mitigation measures.

Policy ER P1 has been recategorized as Recommendation ER R1 and has
been amended. It states that the SWRCB should adopt updated flow
objectives for the Delta by 2014 and flow objectives for high-priority
tributaries by 2018. Under ER P1, after the flow objectives are revised,
they will be used to determine consistency with the Delta Plan. Please see
Section 2 of this FEIR. Recommendation WR R5 also has been revised to
recommend preparation by DWR of guidelines for water supply reliability
elements in urban water management plans by 2014. RDEIR, Appendix C,
Table C-12, p. C-13; Final Draft Delta Plan, p. 109. Please refer to Master
Response 5 regarding the impacts associated with policy ER P1 and
recommendation WR R5. Recommendation WR R3 in the Revised Project
(which is similar to WR RS in the Fifth Staff Draft of the Delta Plan)
addresses compliance with existing legal requirements that govern
applications for a new water right or a new or changed point of diversion,
place of use, or purpose of use. Thus, the SWRCB must evaluate such
applications for consistency with the constitutional principle of reasonable
and beneficial use; Water Code sections 85021, 85023, 85031; and other
provisions of California law. This may require submission of an urban
water management plan, agricultural water management plan, and
environmental analysis to the SWRCB.

Neither the Delta Reform Act nor the Delta Plan affect water rights (Water
Code §§ 85031, 85032(1)). Similarly, the SWRCB’s update of the flow
objectives will not directly affect water rights. Please see Master Response



5 for further discussion of the EIR’s analysis of the protections for exiting water
uses and users. These protections are included in all of the alternatives analyzed in
the EIR. In addition, the RDEIR considers impacts of the final draft Delta Plan on
areas upstream of the Delta, including the Sacramento Valley. In particular, each
section’s analysis of impacts resulting from projects designed to encourage a more
reliable water supply notes that different areas have different resources available to
them in developing local supplies or storage or reducing local demand (see, e.g.,
RDEIR, pp. 3-2, 4-2, 5-2, and 6-2).

Finally, the Delta Plan does not preclude implementation of new management
methods, but rather requires that they be consistent with the Delta Plan if they fall
within the scope of covered actions. See Master Response 1.
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above target dates could not be met, the Council will consider recommending that the SWRCB “cease
issuing waler rights permits in the Delta and the walershed.” Proposed recommendation WR RS states:

The [SWRCB] and/or the Department of Water Resources should require that proponents
requesting a new point of diversion, place of use, or purpose of use that results in new or
increased use of water from the Delta watershed should demonstrate that the project
proponents have evaluated and implemented all other feasible water supply alternatives.

The DEIR fails to analyze, in any way, the impacts that implementation of this proposed policy and
recommendation would have in the Sacramento Valley. If implemented — as, in the DEIR’s words, “th
desired outcome™ of the Delta Plan — this proposed policy and recommendation effectively would
prevent the Sacramento Valley's communities and farms from using their local water sources to meet
their increasing demands unless both: (1) the SWRCB adopts new streamflow requirements reflecting
the undefined “more natural flow regime” proposed by the draft Delta Plan; and (2) those communities
and farms have implemented “all other feasible water supply alternatives.” This apparently “desired
outcome™ of the draft Delta Plan would, among other things:

. Violate the area-of-origin laws that ensure that the Sacramento Valley’s communities angd
farms will be able to use their local water supplies to meet their growing needs (Water
Code §§ 1215-1222, 10505, 10505.5, 11128, 11460-11463, 12200-12220);

. Violate the 2009 Delta Reform Act, which states that it “does not diminish, impair, or
otherwise affect in any manner whatsoever any area of origin, watershed of origin, |- OR109-13
county of origin, or any other water rights protections [or] limit or otherwise affect the
application of Article 1.7 (commencing with Section 1215) of Chapter 1 of Part 2 of
Division 2 [of the Water Code], Sections 10505, 10505.5, 11128, 11461, 11462, and
11463, and Sections 12200 to 12220, inclusive:”

. Force Sacramento Valley communities and farms to pump significantly more
groundwater, potentially: (A) changing the Valley from an area with stable groundwaier
levels (see draft Delta Plan. p. 91) to one with serious groundwater overdrafts; and (B)
inducing significant increases in GHG emissions associated with the increased electrical
demands created by the additional groundwater pumping;

. Induce urban and agricultural growth in other areas of the state as a result of artificial
water-based constraints on growth in the Sacramento Valley, with associated impacts to
air quality, traffic, housing, public services, wetlands, sensitive species habitat, noise an
other environmental concerns in those other areas; and

. Prevent the implementation of new management methods intended to further both
economic and environmental interests through revised water project operations, such as
the Yuba River Accord, which could not be implemented without the SWRCB’s approval
of changes to Yuba County Water Agency’s water-right permits (see SWRCB Corrected
Order 2008-0014).

In short, CEQA does not allow the Council to issue specific policy proposals like policy ER P1 and
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recommendation WR RS and then fail to analyze their specific impacts under the theory that the
Coungil's EIR must only analyze the impacts of others” projects. By not analyzing the specific impacist- or100-13
of policy ER P1 and recommendation WR R5 on the Sacramento Valley’s communities and farms —
which, unlike other parts of California, have no choice but to depend on their local water sources to megt
growing demands — the DEIR violates CEQA.

NCWA stands ready to meet with you or your staff to clarify these comments, should you have
questions.

Sincerely yours,
C o
P
M‘”
David J. Guy

President

Cc: Joe Grindstaff, Executive Officer



No comments
-n/a -
Water and Power Policy Group

Hydrologic Modeling Results and
Estimated Potential Hydropower Effects
Due to the Implementation of the
State Water Resources Control Board
Delta Flow Criteria

December 2011

Prepared by:

DANIEL B. STEINER | MBKARX

ENGINEERS
CONSULTING ENGINEER ConsULTING ENGINEERS

m ‘ ONE COMPANY
Al Many Solutions»




No comments
-n/a-

I'his page intentionally left blank.



m Hydrologic Modeling for the SWRCB Delta Flow Criteria

Member Organizations of the Water and Power Policy Group

* State and Federal Contractors Water Agency
* San Joaquin River Group
* Western Area Power Authority
* Pacific Gas and Electric Company
* Sacramento Municipal Utilities District
* Redding Electric Utility
* Association of California Water Agencies
# Placer County Water Agency
Northern California Power Agency
California Municipal Utilities Association

Yuba County Water Agency

* Member Organizations helping to fund the effort.

SHRCE Dotta Flow Criterta i
‘Water and Power Polky Groap December 2011
Carsim I Modeling and Potential Hydropower Effects.

No comments
-n/a-



m Hydrologic Modeling for the SWRCB Delta Flow Criteria

Technical Group

Craig Jones — State Water Contractors
Walter Bourez — MBK Engineers
Buzz Link — HDR Engineering, Inc.
Kirk Rogers — HDR Engincering, Inc.
Blair Jackson — Modesto Irrigation District
Don Imamura - Northern California Power Agency
Ed Horton — Placer County Water Agency
Einar Maisch — Placer County Water Agency
Lowell Watros - Redding Electric Utility
Nicholas Markevich - Pacilic Gas and Electric Company
Morn Worthington — Northern California Power Agency
Paul Hutton — Metropolitan Water District of Southern California
Paul Olmstead — Sacramento Municipal Utility District
Steve Sorey — Sacramento Municipal Utility District
Tom Kabat - City of Palo Alto
Tom Patton — Western Area Power Administration

Jerry Johns - Independent Consultant

SWRCE Dotta Flow Criteria
‘Water and Power Polky Groap
Carsim Il Modeling and Potential Hydropower Eflects

No comments
-n/a -



m Hydrologic Modeling for the SWRCB Delta Flow Criteria

Contents

1.0 INTRODUCTION.

1) BRachetoiicls s " AR

1.1.1 Delta Outilow Hacommendaﬂon
1.1.2 Sacramento River

1.1.3 San Joaquin River.

1.1.4 Old and Middle Riv

2.0 OVERVIEW. 7
2.1 Summary of the State Water Resources Control Board Delta Flow Criteria Impacts ....................... 7

3.0 ANALYTICAL APPROACH TO HYDROPOWER MODELING 13
3.1 CalSim Il
3.2 CVP/SWP Hydropower Effects..
3.3 San Joaquin River Tributary Hydropower Effects .

4.0 DETAILED ANALYTICAL RESULTS
4.1 Change in Delta Qutflow - SWRCE DFC Minus Existing (BO's).
4.2 Groundwater Pumping in Sacramento Valley ...

4.3 Characteristics of Hydropower Conditions with the SWRCB DFC.

4.4 Hydropower Modeling Tools ..o e

4.5 CVP and SWP Hydropower Fte Ul

4.6 Cost Estimates for Loss of M&| Supplies South of the Delta

4.7 Characteristics of San Joaguin River Tributary Hydropower Co

SWRCEB DFG i ininimisi i s e wsinming SRR
4.7.1 New Melonss (CVP).
4.7.2 Don Pedro .. ”
] T 71

N U

Tables

Table 1 — Summary of SWRCB DFC Impacts
Table 2 — CVP Energy Load Center (GWH) ...
Table 3 — CVP Energy at Load Center (GWH)
Table 4 — SWP Energy at Load Center (GWH]) .
Table 5 - CVP PU Energy at Load Center (GWH).......ccocevneien
Table 6 - CVFP PU Energy at Load Center (GWH).
Table 7 - SWP PU Energy at Load Center (GWH)
Table 8 - CVP Net Energy at Load Center (GWH)
Table 9 - CVP Net Energy at Load Center (GWH) ...
Table 10 - SWP Net Energy at Load Center (GWH)
Table 11 — Combined CVP/SWP Energy at Load Cent :
Table 12 - Combined CVP/SWP Energy at Load Center (GWH) ..
Table 13 = Power and Pumping Cost Report Metrics, CVP Long-Term Gen Madel Results..
Table 14 - Power and Pumping Cost Report Metrics, SWP Gen Results
Table 15 - Power and Pumping Cost Reporting Metrics, Combined Model Results with Desal

(B.2B0 KWHIAF) .. ceeoeo e veseotseseoees e eeee oo aee s see e e 55t e 54t 2141 see ettt 68
Table 16 - Power and Pumping Cost Reporting Metrics, Combined Model Results with Desal

(4,200 kWh/AF)
Table 17 - Energy (GWH)
Table 18 - NM Generation = SWRCB DFC {Spreadsheet Maodel).

Table 19 - NM Generation — Existing {BO's) Study (Spreadsheet Model) ........c.ciiiiiiiininien 69
SHRCE Dotta Flow Criterta i
‘Water and Power Polky Groap December 2011

Carsim I Modeling and Potential Hydropower Effects.

No comments
-n/a -



m Hydrologic Modeling for the SWRCB Delta Flow Criteria

Table 20 - NM Generation = SWRCE DFC (Spreadsheet Model) minus NM Generation = Existing
(BO's) Study (Spreadsheet Model) .
Table 21- Energy {GWH)
Table 22 - DP Generation - SWRCB DFC (Spreadsheet Model) R
Table 23 - DP Generation - Existing (BOs) Study (Spreadshest Mode)...
Table 24 - DP Generation - SWRCB DFC (Spreadsheet Model) minus DP Generatlon - Exlstlng
(BO's) Study ( Spreadsheel Model) .
Table 25 Energy (GWH].... .
Table 26 — Merced Generatlon - SWF!CB DFC . wi2
Table 27 - Merced Generation - Existing (BO's) Sludy wio VAM P
Table 28 - Merced Generation - SWRCB DFC minus Merced Generation =
L e B e e R e T PR A T PP e T P 72

Figures

Figure 1 = Delta Outflow Summary Criteria. ...,
Figure 2 — Sacramento River Inflow Summary Criteria
Figure 3 — San Jeaquin River Inflow Summary Criteria
Figure 4 = Hydredynamics Summary Criteria....
Figure 5 = Summary of Changes in Delta Boundary Flows -

Average Annual Changes by 40-30-30 Water Year Type (MAF)...

Figure 6 = Summary of Changes in Key River flows = SWRCB DFC minus Exlstrng {BO s)

Average Monthly Changes by 40-30-30 Water Year Type (f8). oo 10
Figure 7 - Summary of Changes in Delta Boundary Flows - SWRCB DFC minus Existing (BO's).

Average Monthly Changes by 40-30-30 Water Year Type (cfs). ........ 11
Figure 8 — Summary of Main CVP/SWFP Reservoir Carryover — SWRCB DFC and Emshng [BO s).

End of September Storage (TAF).
Figure 9 — San Joaquin River Basin Analysis.
Figure 10 — Changes in Delta Outflow — SWRCB DFC Minus Existing (BO's). Average by Year

P e L e 18
Figure 11 - Annual Change in Delta Out‘flow SWRCB DFC minus Exlstlrlg {BO" s) Average

INEraas e OF BB MAR: i i i i i e e s R il ver e s e a7
Figure 12 - Violations in D- 1641 Delta Out‘!low Requirements in July in SWRCB DFC Scen;mo
Figure 13 - Shortage in Supply to Satisfy SWRCB DFC in April, May, and June..
Figure 14 - Viclation in Smelt Fall X2 RPA in September in SWRCB DFC Scenario.....
Figure 15 - Vialations in D-1641 Flow Requirement at Rio Vista in September, October, and

ST

minus Existing (

©

November in SWRCE DFC Scenario iinsan ko 20
Figure 16 - Sacramento River Plus Yolo Bypass Inflow to Dslla TS R U B R T 21
Figure 17 Change in Sacramento River plus Yolo Bypass Inflow to De!la SWF{CB DFC Minus

g B A i st e e 21

Figure 18 - Annual Change in Sacramemo River Plus Yalo Bypass lnflow to Delta SWHCB DFC
e Bl ERNG BENE s iusssingin i os s pha s b e B A A e
Figure 12 - Manthly Change in Delta Exports SWRCB DFC minus Exmting (BO's)
Figure 20 - Annual Change in Delta Exports - SWRCB DFC minus Existing (BO's).....
Figure 21 - Monthly Change in Groundwater Pumping in Sacramento Valley - SWRCI

minus Existing (BO's) ... Sl
Figure 22 - Monthly Change in Groundwaler F'umpmg in Sacramen’(o VaHey SWRCB DFC

e S G B S Y it e R s S A e e e Tl 25
Figure 23 - Annual Change in Groundwater Pumping in Sacramento Valley SWRCB DFC minus

Existing (BO's}........ccccoenee e S G A R B

Figure 24 - End of September Shasta Storage ...,
Figure 25 - Change in Keswick Release - SWRCB DFC minus Existing (BO s}
Figure 26 - Manthly Shasta Storage for Existing (BO's) and SWRCB DFC ..

SHRCE Dotta Flow Criterta ii
Water and Parwer Pol by Groap Ducenber 2011
Carsim 1| Mo el and Pogential Hydropower Eflects

No comments
-n/a -



m Hydrologic Modeling for the SWRCB Delta Flow Criteria

Figure 27 - Average Monthly Sacramento River Flow Below Keswick for Existing (BO's) and
SWRCB DFC...
Figure 28 - End of Sepiember Tnnlt)r Sturage
Figure 22 - Monthly Change in Trinity River Import - SWRCEB DFC minus Existing (BO's) .
Figure 30 - Annual Change in Trinity River Import - SWRCB DFC minus Existing (BO's)...
Figure 31 - Monthly Change in Trinity River Flow - SWRCEB DFC minus Existing (BO's)
Figure 32 - Annual Change in Trinity River Flow - SWRCE DFC minus Existing (BQ's) .
Figure 33 - Manthly Trinity Storage for Existing (BO's) and SWRCB DF
Figure 34 - End of September Folsom Storage ..o,
Figure 35 - Change in American River Flow below Nimbus - SWRCB DFC minus Existing (BO's) .
Figure 36 = Manthly Folsom Storage for Existing (BO's) and SWRCB DFC
Figure 37 — Average Monthly American River Flow belew Nimbus for Exlstlng {BO's) and SWRCB
BN E s R T P D B L S M T i
Figure 38 - End of September Oroville storage ..........
Figure 38 - Change in Feather River Flow below Thermalito - SWFICB DFC minus E><|5t|ng (BO 3 S 37
Figure 40 - Manthly Croville Starage for Existing (BO's) and SWRCB DFC...oociiiiicccnnnciies i
Figure 41 - Average Feather River Flow below Thermalito for Existing (BO's) and SWRCB DFC
Figure 42 - Change in San Joaquin River at Vernalis - SWRCB DFC minus Existing (BO's)...
Figure 43 - Annual Change in San Joaquin River at Vernalis - SWRCB DFC minus Existing
B g s e S i s &
Figure 44 - Monthly San Joaquin River F\ow at Vernalis for Existing {BO s) and SWRCB DFC
Figure 45 - San Luis Reservoir Annual Maximum Storage for Existing {BO's) and SWRCB DFC
Figure 46 - San Luis Reservoir Annual Low Paint in Storage for Existing {BO's) and SWRCB DFC

Figure 47 - Total San Luis Reservoir Storage for Existing (BO’s) and SWRCE DFC ..... 44
Figure 48 - CVP North of Delta Ag Service Contract Delivery for Existing (BO's) and SWRCEB
LB T e T o e U PR TP YR e PR 0y i S TR T PR o e o 47

Figure 48 - CVP South of Delta Exchange Contract Deilveryfor Exlstmg {BO s) and SWHCB DFC ........ 47
Figure 50 - CVP Sacramento Valley Settlement Contract Delivery for Existing (BO's) and SWRCB

A R R S e T R
Figure 51 - CVF Sacramento Valley Setrlement Contract Delivery for Exlstmg (BO's).
Figure 52 - Change in CVP Sacramento Valley Settlement Cantract Delivery for Existing (
Figure 53 — Annual CVP Generation at Load Center ......
Figure 54 = Annual Net CVP Generation at Load Center
Figure 55 = Annual SWP Generation at Load Center......
Figure 56 — Annual CVP Project Use Load at Load Center.
Figure 57 = Annual CVP Project Use Load at Load Center.
Figure 58 - Annual SWP Project Use Load at Load Center
Figure 52 = Annual Net CVP Generation at Load Center....
Figure 60 — Annual CVP Generation at Load Center .
Figure 61 - Annual Net SWP Generation at Load Center...
Figure 62 ~ Average Year CVP Energy at Load Center (GW )
Figure 63 — Average Year SWP Energy at Load Center (GWH)
Figure 64 - Critical Year CVP Energy at Load Center (GWH)...
Figure 65 = Critical Year CVP Energy at Load Center (GWH) ...
Figure 66 — Average Year CVP/SWP Energy at Load Center (GWH)..
Figure 67 = Critical Year CVP/SWP Energy at Load Center (GWH]....
Figure 68 - Average Year CVP On-Peak Capacity at Load Center (MW) ..
Figure 62 — Average Year SWP On-Peak Capacity at Load Center (MW) .....
Figure 70 - Critical Year CVP Energy On-Peak Capacity at Load Center (MW)
Figure 71 - Critical Year SWP On-Peak Capacity at Load Center (MW)....
Figure 72 — Average Year CVP/SWP On-Peak Capacity at Load Center (MW)
Figure 73 — Critical Year CVP/SWP On-Peak Capacity at Load Center (MW) ............

SHRCE Dotta Flow Criterta iii
Water and Parwer Pol by Groap Ducenber 2011
Carsim 1| Mo el and Pogential Hydropower Eflects

No comments
-n/a -



m Hydrologic Modeling for the SWRCB Delta Flow Criteria No comments
-n/a -

This page intentionally left blank.

SHRCE Dotta Flow Criterta iv
‘Water and Power Polky Groap December 2011
Carsim I Modeling and Potential Hydropower Effects.



m Hydrologic Modeling for the SWRCB Delta Flow Criteria No comments

-n/a -
1.0 INTRODUCTION

At the direction of the Water and Power Policy Group, the HDR Team investigated the
potential effects of implementing the SWRCB DFC. This product does not constitute the
culmination of this project, but it does provide a marker from which further effort may proceed.
To this end, we have identified hydropower effects caused by the alternative flow criteria on
the CVP and SWP, as well as analyzed hydropower effects on San Joaquin River tributaries. It
is our belief that a great percentage of the statewide hydropower effects can be identified by
this level of analysis.

This document summarizes our analysis of potential effects the State Water Resources Control
Board Delta Flow Criteria (SWRCB DFC) may have on CVP/SWP operations, San Joaquin
River operations, and hydropower.

This document consists of the following sections:

@ Definition of SWRCB DFC and those included in this analysis

L y of conclusions and modeling results

@ Analytical approach

@ Detailed modeling results

1.1 Background

To analyze the potential effects that the SWRCB DFC may have on hydropower, the following
SWRCB DFC were analyzed:

@ Delta Outflow Recommendation (75 percent of unimpaired flow from January through
June).

@ Sacramento River at Rio Vista (75 percent of unimpaired flow from November through
June).

@ San Joaquin River at Vemalis (60 percent of unimpaired flow from February through
June).

@® Old and Middle River (OMR) flow eriteria (> than -1500 cfs in dry and critical years).

1.1.1 Delta Outflow Recommendation
The Delta Outflow Recor dation of 75 p of uni ired from January through June,

and the unimpaired flow is used to determine flow requirements. Delta Smelt Fall X2 is
included in the Existing (BO's) and as part of the SWRCB DFC. Data is provided in Figure 13
Source: Table 20 Delta Outflow Summary Criteria, California Departnent of Water Resources

Report, California Central Valley Unimpaired Flow Data, Fourth Edition, November 2006.
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Figure 1 - Delta Outfiow Summary Criteria.
Table 20. Deita Outflow Summary Criteria

Delta Outflow Recommendations
Category A
VWater Year i
o N[O J] F] v 2] JJAScm“a I
[ 1) !;;Dem Oulliow: 15 percent of 14-day average unimpaired
Category B
. Criteria
2] Delta Smelt Fall X2 DA

8. Wel years X2 less lhan 74 km
(greater than approximaiely 12,400 cfs)

reater than 7,100 cfs,

| 3} 2006 Bay-Dslta Flan Delta Cuifiow Objectives {crifical, dry and
A below notmal véars!
Basis for Criteria and Explanation

1.1

1) Promole increased abundance and improved productivily (positive population growth)
for Longfin Smelt and other desirable estuanne ces

2) Increase quantity and quality of habitat for Delta It; Fall X2 requirement limited to
above normal and wet years to reduce potential conflicts with cold water pool storage,
while promoting variability with respect to fall flows and habitat conditions in above
normmal and wet water year types, expected to result in improved conditions for Delta
Smelt, however, the statistical relationship between Fall X2 and abundance is not
strong; note 2) above regarding need for impraved understanding concermning the Fall
X2 action also applies

3) Fish and wildlife beneficial use protection

Notes:

These flow criteria do not consider any balancing of public trust resource
protection with public interest needs for water.

All flows are subject to appropriate ramping rates to avoid ramping impacts to
public trust resources.

These fiow recommendations should be tempered by tributary specific flow needs
and the need to manage cold-water resources for the protection of public trust
resources.

Criteria for percentages of unimpaired flows apply only up to a specified maximum
cap, appropniate maximum flow caps still need to be determined based on public
trust needs and to avoid flooding.

Additional flows may be needed for the protection of public trust resources for
perniods of time for which no flow criteria are recommended or where 2006 Bay-
Deita Plan flow objectives are recommended, but adequate information is not
available at this time to recommend such flows

.2 Sacramento River

The Sacramento River requirement is modeled as 75 percent of unimpaired Sacramenio River
at Hood, plus an unimpaired Yolo Bypass flow into the Delta from November through June,
rather than at Rio Vista. This model is more conservative (using less water) in comparison if it
were modeled at Rio Vista,

SWRCE Detta Flow Critveia
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The meeting 75 percent of unimpaired flow at Rio Vista requires the Sacramento River and the
Yolo Bypass to be at 88 to 100 percent of the unimpaired flow, due to Cross Channel and the
Georgiana Slough flow. The Rio Vista flow requires is included in the BO's as part of the
SWRCB DFC. However, the Wilkins Slough and the Freeport flows of 13.000 to 17,000 efs
were not analyzed. Data is provided in Figure 2; Source: Table 21 Sacramento River Inflow
Summary Criteria, California Department of Water Resources Report, California Central
Valley Unimpaired Flow Data, Fourth Edition, November 2006,

Figure 2 - Sacramento River Inflow Summary Criteria
Table 21. Sacramento River Inflow Summary Criteria
Sacramento River

Category A

= Criteria
1} Fio Vista: 75 percent of 14-day average unimpaired flow

Category B

n Included in analysis

T Wikes Sugh Provds pulse Tiows o1 20,060 cfs Iu? s

starting in November coinciding with storm events prod = =
unimpaired flows at Wilkins Siough abave 20,000 cis until | Included in Baseline
d that majority of smolts have moved

ouwnslream

Freeport: Posilive flows in of

confiuence with Gnorglma Sbugh wh-le ;uverlﬂe salmon are
ately 13, 7,000 cis)

5) oS;_cral_nerm River at Rio Vista: ZUDE Bay-Delta Plan flow

] Basis for Criteria and Explanation. and Notes |

1) Increases juvenile salmon outrmigration survival for fall-run Chinook salmon

2) Promote juvenile salmon emigration for other runs of Chinook salmon

3) Increases juvenile salmon outmigration survival by reducing diversion into Georgiana
Slough and the central Delta

4} Increases juvenile salmon cutmigration survival

5) Fall adult Chinook salmon attraction flows

Notes:

+ These flow critena do not consider any balancing of public trust resource
protection with public interest needs for water.

+ All flows are subject o appropnate ramping rates to avoid ramping impacts to
public trust resources.

* These flow recommendations should be tempered by tributary specific flow needs
and the need to manage cold-waler resources for the protection of public trust
resources.

« Criteria for percentages of unimpaired flows apply only up to a specified maximum
cap; appropnale maximum flow caps still need to be deterrmined based on public
trust needs and to avoid flooding.

+ Additional fliows may be needed for the protection of public trust resources for
penods of ime for which no flow criteria are recommended or where 2006 Bay-
Delta Plan flow objectives are recommended, but adequate information is not
available at this time to recommend such flows.

' Definition of storm, number of starms. and how to d ine when the ity of les have
| outmigrated needs to be determined.
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1.1.3 San Joaquin River

The San Joaquin Rivera at Vernalis was analyzed at 60 percent of unimpaired flow from

February through June, Data is provided in Figure 3; Source: Table 22 San Joaguin River

Inflow Swimmary Criteria, California Department of Water Resources Report, California

Central Valley Unimpaired Flow Data, Fourth Edition, November 2006,

Figure 3 - 5an Joaquin River inflow Summary Criteria
Table 22. San Joaquin River Inflow Summary Criteria

San Joaquin River

Category A

Water Year B
JLE[ WAl O] J[ &[S Criteria

L B T T

3) 2006 Bay-Delta Plan October pulse flow

Basis for Criteria and Explanation, and Notes

Notes:

1) Increase juvenile Chinook salmon outmigration survival and provide conditions that
will generally produce positive population growth in most years and achieve the
doubling goal in more than half of years

2) Minimum adult Chinook salmon attraction flows to decrease straying, increase DO,
reduce temperatures, and improve olfactory homing fidelity

3) Aduit Chinook salmon attraction flows

These flow criteria do not consider any balancing of public trust resource
protection with public interest needs for water

All flows are subject to appropriate ramping rates to avoid ramping impacts to
public trust resources.

These flow recommendations should be tempered by tributary specific flow needs
and the need to manage cold-waler es for the p 1 of public trust
TESOUrces.

Critena for percentages of unimpaired flows apply only up to a specified maximum
cap, appropnate maximum flow caps still need to be determined based on public
trust needs and to avoid flooding.

Additional flows may be needed for the protection of public trust resources for
periods of time for which no flow criteria are recommended or where 2006 Bay-
Delta Plan flow objectives are recommended, but adequate information is not
available at this time to recommend such flows.

1.1.4 OId and Middle River, Inflow-Export Ratios, and Jersey Point
The Old and Middle River (OMR}) did not analyze San Joaquin River flow to export ratio. The
OMR included flows included in the BO's and the SWRCB DFC (Figure 4: Source: Table 23:
No. 4-6, Hydrodynamics Summary Criteria, California Department of Water Resources Repon,

SWRCE Dotta Flow Criteria
‘Water and Power Polky Groap
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= Water Year s! Criteria |Included in analysis

| Included in Baseline
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California Central Valley Unimpaired Flow Data, Fourth Edition, November 2006). The
Jersey Point criteria is not addressed in the data.

Figure 4 - Hydrodynamics Summary Criteria
Table 23. Hydrody ies S y Criteria

Hydrodynamics: Old and Middle River, Inflow-Export Ratios, and Jersey Point
Catsgory A

Criteria

1) San Joaquin River Flow to Export Ratio: Vernalis flows to exports
greater than 0.33 dunng fall pulse flow (e.g., October 15 - 26),
complementary action to San Joaquin River Inflow

recommendation #2

| Criteria
i 2) Old and Middie River Flows: greater than -1.500 cfs m Crilical and

Dry water years
Oid and Middie River Flows: greater than 0 or -1,500 cfs in Cntical
and Dry water y‘aars when F W'T mdex for longfin smelt is less

3)

Odd and Mirkle Rwar Flwn gma?ar lhan 5,000 cfs'in all water
year types

Uid'and Middle River Flows! greater lhan -2.500 when salmon
smalts are determined to be present in the Delta |
£) San Joagquin River Flow to Export Ratic. Vernals flows to exports
greater than 4.0 when juvenile San Joaguin Hiver salmon are
mmgrating in mainstem San Joaquin River

T) Jersey Point: Positive flows when salmon present in the Delta

B) 2006 Bay-Delta Plan Exports 1o Delta Inflows
Basis for Criteria and Explanation

1) Reduce straying and improve homing fidelity for San Joaquin basin adult salmon

2) Reduce entrainment of larval / juvenile deita smelt, longfin smelt, and provide benefits
to other desirable species

3) Same as number 2), but if the previous FMWT index for longfin smelt is less than 500,
then OMR must be greater than O (to reduce entrainment losses when abundance is
low), or greater than -1 500 if the previous FMWT index for longfin smeilt is greater
than 500

4) Reduce entrainment of adult delta smelt, longfin smelt, and other species; less
negative flows may be warranted dunng periods when significant portions of the adult
smelt population migrate into the south or central Delta; thresholds for such flows
need to be determined

5) Reduce risk of juvenile salmon entrainment and straying to central Delta at times
when juveniles are present in the Delta, will also provide associated benefits for aduit
migration

B) Improve survival of San Joaquin River juvenile salmon emigrating down the San
Joaquin River and improve subsequent escapement 2.5 years later

7) Increase survival of outmigrating smoits, decrease diversion of smolts into central
Delta where survival is low, and provide attraction flows for adult retums

8) Protection of estuarine dependent species

{cont.)
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2.0 OVERVIEW

The analytical approach used for this effort was the latest publically available version of the
CalSim Il model. This version was used by the DWR to develop its 2009 State Water Program
(SWP) Reliability Study, published by DWR on January 29, 2010.

The version was ideal for the application, because it was used to evaluate criteria submitted to
the SWRCB during its Delta proceeding, and it has been used by members of the consultant
team to evaluate the final criteria developed by the SWRCB.

The baseline CalSim I1 Study (BST_2005A01 A_Existing DRR_2Step) includes reasonable
and prudent alternatives (RPAs) contained in the 2008 Fish and Wildlife Service Biological
Opinion for the Coordinated Operations and the 2009 National Marine Fisheries Service
Biological Opinion for OCAP.

The SWRCB DFC criteria’s deseribed above are input into the CalSim II Existing Conditions
(BO’s) model simulation to develop a model simulation with the SWRCB DFC. These model

simulations are compared to derive changes to the water system, and then determine the

hydropower impacts.

2.1 Summary of the State Water Resources Control Board Delta Flow

Criteria Impacts

Table 1 - Surnmary of SWRCB DFC Impacts

Four of the SWRCE DFCs were analyzed, and
assumptions made thatimposed less onerous
burden on water system.

Increase in Delta Outflow

Significant and regular cuts

D g d in project

Unable 1o meel biclogical opinions.

Upsiream storage

State-wide impacis
Pacific Fiyway Delivery
SWRCE Detta Flow Criterta

‘Water and Power Polky Groap
Carsim I Modeling and Potential Hydropower Effects.

Effects to the waler syslem were very severe, resulling in the inakility 1o
produce visble operations.

There was

pproximately at 5 MAF of i i Delta outflow.
Senior Water Rights holders (including pre-1914, S: il
and Exchange contractors, are cul reguiary and significantly
M&l South of Dalta - 1.1 MAF = 2.5 Milion households.

Agriculture ~ 2 Million acres out of production (7000,000 + North, 1 Million
+ South).

Impossible 1o meet salmon and smelt criteria.
Cannot meet existing flow standards, including SWRCE D-1641,

Lower storage in all seasons.

Fish habitat and cold water pool heavily impacied.
Reduced hydropower capacity caused by loss in head.
Impacts fo groundwater storage.

Reduced ability for conjunciive management.

Impacts o Ephemeral steams and habitats.

Significant reducton in refuge delivery effeciive Pacific Flyway.

7
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CVPSWP Hydropower Generation

CVPSWP Hydropower Generation Cost

CVPSWP Load

San Joaquin Tributary Hydropower Generation

San Joaquin Tributary Hydropower Generation Cost

SWRCE Dotta Flow Criteria
‘Water and Power Polky Groap
Carsim I Modeling and Potential Hydropower Effects.

A 308 average annual reduction in combined CVPSWP g

Change in timing (generation shifted o spring months when already
surplus power in the syslem.

Reduction in summer and fall menths.

Spring energy production is 50% greater with the SWRCE DFC than with
the existing condiions.,

Summer energy production with the SWRCE DFC is about 50% less than
with existing.

Shift in iming of generation will produce economic cost.

Summer generation value is 30% grealer than on an MWh basis.

At 12,000 KWhiyearhousehold the average annual generafion reduction
is equivalent fo nearly 250,000 households each year.

A decrease in Defta exports.

A decrease in project use load, bul will require additional energy for
desafination of replacement water (greater than the project use load),
savings by 2,000 GWh - at 12 000 KWh'yearhousehold the average
annual additional energy for desclation is equivalent 1o nearly 165,000
heuseholds per year.

Replacement power costs will be 200 percent more cosfly than project
[power.

Don Pedro = Overall reduction in annual generation of 23% (135 GWH)
Eschequer - Overall reduction in annual generation of 26% (90 GWH)

At 12,000 KiWhiyearhousehold the average annual Don Pedro generation
reduction is equivalent o over 11,000 households each year.

At 12,000 KiWh'yearthousehold the average annual Exchequer generation
duction is equivalent to 7,500 households each year.

8
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Figure 5 - Summary of Changes in Deita Boundary Flows - SWRCB DFC minus Existing (BO's). Average Annual
Changes by 40-30-30 Water Year Type (MAF).
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| |
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Critical = 2.5 ) ]
All= 4.6 /‘

Delta Exports
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Dry=-26 Wet= 05
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Figure 6 - Summary of Changes in Key River flows - SWRCE DFC minus Existing (BO's). Average Monthly
Changes by 40-30-30 Water Year Type (cfs).
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Figure 7 - Summary of Changes in Defta Boundary Flows
Changes by 40-30-30 Water Year Type (cfs).
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Figure 8 - Summary of Main CYPISWP Reservoir Carryover - SWRCE DFC and Existing (BO's). End of

September Storage (TAF).
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3.0 ANALYTICAL APPROACH TO HYDROPOWER MODELING

The analytical approach used for this effort was to employ available hydropower models
utilizing CalSim II model output from simulations described in Section 2.0. For the CVP
hydropower analysis. Reclamation’s Long TermGen spreadsheet was used. For the SWP
hydropower analysis, DWR's SWPGen spreadsheet was used. Proprietary models for the San
Joaquin River tributary hydropower analyses were employed by Daniel B. Steiner, Consulting
Engineer, to obtain results for these watersheds.

The analysis of the SWRCB DFC was performed using several different models to define both
a baseline operations and an operation with the SWRCB DFC. Effects due to the SWRCB
DFC are derived by comparing model simulations with and without the SWRCB DFC. The
following flowchart illustrates the models used and information passing between models.
Components of the flowchart are described in detail in this section.

3.1 CalSim Il

CalSim II is a planning model designed to simulate the CVP and SWP water delivery systems
while meeting various instream flow requirements, in-basin use obligations. and flood control
criteria. The CalSim II model simulation used to support the State Water Project Delivery
Reliability Report (SWP DRR) is the best available modeling tool and latest public release of
the model. Appendix A of the SWP DRR describes the CalSim II modeling assumptions. For
this analysis CalSim II was used to assess changes in CVP / SWP storage, river flows, water
deliveries, and Delta conditions. The SWP DRR may be found at the following web location:
hitpe/ibaydeliaoffice. water ca. gov/swpreliability/Reliability201 Ofinal 10121 0.pdf

Besides its public availability, this version is ideal for the application because it has already
been used to evaluate criteria submitted to the State Water Resources Control Board (SWRCB)
during its Delta proceeding, and it has been used by bers of the consultant team to evaluat
the final criteria developed by the SWRCB. The baseline CalSim II study

(BST 2005A01A Existing DRR_25tep) includes reasonable and prudent alternatives (RPAs)
contained in the 2008 Fish and Wildlife Service Biological Opinion for the Coordinated
Operations and the 2009 National Marine Fisheries Service Biological Opinion for OCAP.

SHRCE Dotta Flow Criterta 13
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Figure 9 - 5an Joaquin River Basin Analysis

TN o
San Joaquin Rivef San Joaquin Rive
Baseline | Baseline
Systern Baseline
Operation CVP/SWP
CalSimll Generation, Capacity,

San Joaguin Rive|
with SWRCB DFd

Systerm Operatiol

with SWRCB DF(

San Joaquin Rive
with SWRCB DFG

and Load Changes

No comments
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San Joaquin River Basin
Generation and Capacity
Changes

Generation, Capacity;
and Load Changes

3.2 CVP/SWP Hydropower Effects

The implementation of the SWRCB DFC creates considerable hydropower effects. These
effects though sizeable on a monthly basis are likely to be even greater when brought into the
world of real-time operations.

The analyses portrayed in this report are necessarily conducted on a monthly basis because of
the limitations on data used for comparative input. These data are the result of CalSim II
simulations of SWP/CVP conditions expected to occur in the future with and without the
SWRCB DFC. Because CalSim 11 is constrained by its own input data which only exists on a
monthly time step, so therefore is the hydropower analysis possible on a monthly basis.

Hydropower effects obtainable from the models include prod ;8 ion (MWII) and
capacity (MW) at project power plants; and, energy use (MWH) and demand (MW) at project
pumping plants. Not identifiable with these tools are the ancillary services: scheduling and
dispatch, reactive power and voltage control, loss compensation, load following, system
protection, and energy imbalance.

This report expresses results at Load Center, which is assumed to be at Tracy California.
Values shown for load center include adjustments for station service at, and line losses from,

SHRCE Dotta Flow Criterta 14
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power plants as well as station service at and line losses to pumping plants. Reported energy

values are averages over the month and capacity values are also head dependent monthly
averages.

Given the limitations of a monthly time step, effects of the comparisons are largely identified
by the temporal distribution of hydropower production and use along with the annual changes
in these quantities.

3.3 San Joaquin River Tributary Hydropower Effects

Analysis of the San Joaquin River Basin was prepared for the San JToaguin River Group
Authoriry by Daniel B. Steiner, Consulting Engineer, and the analysis is described in his
February 15, 2011 paper titled: “Power Operation Impact Analysis Associated with SWRCB
Staff Vernalis Flow Requirements.” The purpose of this analysis was to describe the results of
preliminary analyses that illustrate quantifiable potential power generation effects of alternative
flow requirements applied to the major rim reservoir projects located on the Stanislaus,
Tuolumne and Merced rivers. The analysis produced results that illustrate the magnitude of
potential effects, in terms of monthly and annual energy production and the seasonal shifts of
oeneration that could occur. These results are derived from models that have been used by the
San Joaquin River Group Authority (SIRGA) and its members throughout recent watershed and
basin planning efforts. Power generation is modeled as an incidental result of reservoir
releases. Generation efficiency (KWh/AF) and capability (MW) curves. based on the reservoir
elevation/storage parameter, applied to reservoir releases, provide month to month (or more
frequent) generation values for each model’s simulation period.

Similar to the discussion on CVP/SWP Hydropower Effects, San Joaquin River Hydropower
effects are expressed in the same manner. Although different tools are incorporated into the
analyses, the resultant comparisons are presented in the same manner as the CVP/SWP.
Exceptions to the above are, however, that no adjustments are made to reflect quantities at the
Tracy load center, nor are there any loads identified for these tributary projects.
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4.0 DETAILED ANALYTICAL RESULTS

Changes in the water system and hydropower are characterized by the following parameters:

L 2R 2 20 2R 2 2 2R R N AR AR 2N

&

Changes in Delta outflow.

Effectiveness of system to satisfy SWRCB flow requirements and SWRCB DFC,
Sacramento River Basin flow to Delta.

Effects on Delia Exports.

Effects on Sacramento River Basin ground water.
Effects on Shasta Lake and Upper Sacramento River.
Effeets on Trinity operations,

Effects on Folsom Lake and the American River.
Effects on Oroville and the Feather River.

Effects on the San Joaquin River at Vernalis.

Effects on San Luis Reservoir operations.

Effects on CVP / SWP water deliveries.

Effects on CVP / SWP hydropower generation.
Effects on CVP / SWP energy load.

4,1 Change in Delta Outflow - SWRCB DFC Minus Existing (BO’s)

@ Large increases in January through June.

@ Decreases in January and February in wet years as reservoirs refill.
SHIRCE Dotta Flow Criterta 17
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Figure 10 - Changes in Defta Qutflow - SWRCE DFC Minus Existing {BO’s). Average by Year Type
Average by Year Type

40000
35000
lelalole]
258000
20000
15000
10000

5000

CFs

-5000 U
-10000

Oet MNev Dec Jan Fab Mar Apr May Jun Jul Aug Sep

aWet B Above Nomnal mBelow Mormal EDry O Crifical

Figure 11 - Annual Change in Delta Outfiow - SWRCB DFC minus Existing (BO's). Average increase of 4.6 MAF.
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Figure 12 - Violations in D-16471 Delta Qutfiow Requirements in July in SWRCB DFC Scenario.

Hydrologic Modeling for the SWRCB Delta Flow Criteria
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Increases tlows in winter and spring cause upstream reservoirs to hit dead pool causing
shortage in upstream diversions and inability to satisfy SWRCB D-1641 flow requirements.
Figure 13 - Shortage in Supply to Satisfy SWRCB DFC in April, May, and June.
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Satisfying the SWRCB DFC along with numerous existing flow requirements result in

demands on the system in excess of its ability to satisfy existing requirements and the SWRCB

DFC.
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Figure 14 - Violation in Smelt Fall X2 RPA in September in SWRCE DFC Scenario

Satisfying the SWRCB DFC cause water shortages leading to inability to meet Fall X2 tlows
Smelt BO RPA’s

Figure 15 - Violations in D-1641 Flow Requirement at Rio Vista in September, October, and November in
SWRCB DFC Scenario
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Satisfying the SWRCB DFC cause water shortages leading to inability to meet SWRCB D-
1641 flow requirements in the Sacramento River during fall months
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Figure 16 - Sacramento River Plus Yolo Bypass Inflow to Delta
Average by Year Type
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Figure 17 Change in Sacramento River plus Yolo Bypass inflow to Delta - SWRCB DFC Minus Existing (BO's)

Average by Year Type
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@ Large increases in January through June.
@ Decreases in January through March in wet years as reservoirs refill.

@ Decreases in July through December, mostly due to low upstream reservoir storage but
is also due to an assumption that reservoirs do not release additional water to support

exports.
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Figure 18 - Annual Change in Sacramento River Plus Yolo Bypass Inflow to Delta - SWRCB DFC minus Existing

(BO's)
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@ Average annual increase of 900 TAF.

@ Affected by increases in Trinity River import of about 170 TAF.,
@ Affected by increases in groundwater pumping of about 800 TAF.
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Figure 19 - Monthly Change in Defta Exports - SWRCE DFC minus Existing (BO's)
Average by Year Type
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@ Delta exports are affected throughout each year and in all types of years.

@ No Reservoir releases are made 1o support Delta export because of low upstream
reservoir conditions.

Figure 20 - Annual Change in Delta Exports - SWRCB DFC minus Existing {BO's)
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@ Average annual Existing (BO's) level export = 4.93 MAF,
@ Average annual export with SWRCB DFC = 2.14 MAF.
@ Average annual change in export = 2.8 MAF.
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4.2 Groundwater Pumping in Sacramento Valley

CalSim II is not designed to simulate CVP/SWP operations using criteria as onerous as the
SWRCB DFC. Therefore, the model simulation produced using the SWRCB DFC
i h in ground pumping. The level of increased pumping simulated in

c
© =3

the model is not physically possible.

Although the model increases groundwater pumping to satisfy all demands, there would most
likely be a reduction in crop acreage and refuge water supply, and any increase in groundwater
pumping will likely result in lower groundwater tables, and increases in groundwater recharge
(similar in magnitude to the increase in pumping). This increase in recharge would result in
decreases in stream flow that would cause additional need for groundwater pumping, reservoir
releases, and crop fallowing to satisfy the SWRCB DFC. 1t is also believed that decreases in
groundwater levels would cause adverse impacts to ephemeral siream habitat, urban wells, and
major surface water streams.

Figure 21 - Monthly Change in Grol er Pumping in Sacr Valley - SWRCB DFC minus Existing (BO's)
Average by Year Type
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Figure 22 - Monthly Change in Gr er Pumping in Sacr Valley - SWRCB DFC minus Existing (BO's)
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@ Annual average existing (BO's) pumping according to CalSim II (very rough) = 2.385
MAF.

@ Average annual pumping with SWRCB DFC = 3.198 MAF.
@ Average annual change in groundwater pumping is 814 TAF.

There are a large number of factors affecting the interrelationship between groundwater levels
and pumping, siream-groundwaler interaction, deep percolation of applied water, percolation of
precipitation, and natural recharge; making it difficult to speculate how much additional
pumping, recharge, and fallowing would occur. Therefore, determining the appropriate
equilibrinm of these factors is difficult, if not impossible, under existing conditions, and is even
more difficult under the SWRCB DFC.

Groundwater pumping is increased during dry and critical years, and is believed that increases
in pumping could not be sustained. In the past during dry and critical years there have been
groundwater substitution water transfers. A reasonable assumption is that some level of
increased pumping may occur under SWRCB DFC conditions. For the purpose of this
analysis, and due to the historical transfers and the proposed SWRCB Bay-Delta Hearing Phase
8 Settlement, it may be reasonable to assume that up to 200,000 AF of increased pumping may
oceur,

Annual limit of increased groundwater pumping is 200,000 AF indicated by the red line on the
chart below. The amount of increased pumping used in the hydropower analysis is the
minimum of 200,000 AF or the annual increase displayed (Figure 23).
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Figure 23 - Annual Change in Groundwater Pumping in Sacramento Valley - SWRCB DFC minus Existing (80's)
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Shasta storage would het dead pool in close to 60 percent of all years. Even in years when
storage is above minimum it would be impossible to satisfy upper Sacramento River temperature
objectives in almost every year. It may be possible to meet temperature objectives in less than
10 percent of years; however reductions in Keswick release from June through November will
cause increased warming making it more difficult to meet objectives {Figure 23).

Figure 24 - End of September Shasta Storage
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Figure 15 - Change in Keswick Release - SWRCE DFC minus Existing (BO's)
Average by Year Type
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Figure 26 - Monthly Shasta Storage for Existing (BO's) and SWRCE DFC

4500
4000
o 3500
3000
gzm

i

2000
1500

e = .
i = [ -
3 \wﬁn s6t/o1 |2 eerjor ....in ST 1 = o0z
=T 8 T [ 1 | SSNE R
I 1 N2 senm HETHT CE L]
eEsjat — K =T
= f = | | | 2 oo/t
< | | s z -
. - “ et
——] .llu L0 WETAT T
956t/ = L W L 1 ] SE5L/0E
g = -1'a - 3
| ]| S =
flm 1 L « ﬁ = > u sELfon CIETHT | U
—— L SEst/ot s < nﬂw [ =
-l = =~ L1 o weor || U
- 1 - e
| prarat [ =1 n..lk =
i — S 'S e —T—h EL61/01 - = AL
- Al.. LT | L L nﬂ
7 e/ < e = -l | st/
== - —— —
— . B e IS - ™~ usLL =
Y n [ — 1 = iU T
i U zeET/0T A - u.I.ul-. = p——— PESTAOT
= A — - .lx.l....\.. e | - w 1 uston 4
M, — ﬁ e n-... — —3 EBALAOL
ALY < oo [ wstpn
- | et E = ..l.\lvl iy e = ZEET/0L
Zil K < - o £
—] 096T/01 - EvLfoL = = SE10T ﬁl\ ] e
- =
Mo, _M...ln.. nll. — -
= 626101 3 J 6L o aLT F — .n EETIOT
o ‘| ——
. S5 A B ™ e ki
Yh AL n‘\m..l..ln A tesifor o = Frar ﬁn_ur -
= | | L
= | — Jert=1
= < By L oL ™ HELAT “I.-:. ﬂ.-.-
£251f01 — a— FLar
oo = = | = < e
= oversm SHETOT | ]
= B B | past 3 Ll
] w2t/ s - " fa—=
Tz T~ ~ ™ ) T
> Lo X AL el
T g | —— NM\
= sztjal A ﬂl.... | rln ~ (5.~
] b L | fosya |1 | T3 m S T Ll
T i | =T e I = s
m— Ews
LT \.....Uv U T/ I e 1T
- i | ] = .
—— o ] TesLfoT 188101
.:-.A... ﬂ“ll“ n < - 07
Ll |.ﬂUm B mon st G
ﬂ - g ™ =l . o
[ el T =
s/l * sesi/oL 51 5T/

December 2011

== Flaod Disgram

SWACE OFC

State and Fecdiral Contractons Water Agency
Carsim Il Modeling and Potential Hydropower Eflects

SWRCE Detta Flow Critoeia



| 39X

Hydrologic Modeling for the SWRCB Delta Flow Criteria

No comments
-n/a -

Figure 27 - Average Monthly Sacramento River Flow Below Keswick for Existing (BO's) and SWRCB DFC
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There are often violation in the minimum flow requirement below Keswick, when this occurs
both Shasta and Trinity Reservoirs are at dead storage (Figure 28).
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Figure 28 - End of September Trinity Storage
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The SWRCB DFC are very extreme and CalSim II was not designed to address these
circumstances, therefore the logic that balances Trinity and Shasta Reservoir storage properly
for existing (BO's) conditions may not be suitable when operating to satisfy the SWRCB flow
criteria. Logic may need to be developed that isolates the Trinity operation from the
Sacramento River Basin, Because Trinity River imports are increased in the SWRCBE DFC
model simulation there is likely an underestimate of hydropower impacts (Figure 29).

Figure 29 - Monthly Change in Trinity River import - SWRCB DFC minus Existing (BO's)
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Figure 30 - Annual Change in Trinity River Import - SWRCB DFC minus Existing (80’s)
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Figure 31 - Monthly Change in Trinity River Flow - SWRCE DFC minus Existing (BO's)

Average by Year Type
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There is an average annual d of 129 TAF rel to the Trinity River, this differs from
the increase Trinity River import of 169 TAF because the end of sinmlation storage in Trinity is
1.5 MAF lower (Figure 32).

Figure 32 - Annual Change in Trinity River Flow - SWRCE DFC minus Existing (BO's)
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Figure 33 - Monthly Trinity Storage for Existing (BO's) and SWRCE DFC
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Roughly 50 percent of the time Folsom would end the water year at dead storage (Figure 34).

Figure 34 - End of September Folsom Storage
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Figure 35 - Change in American River Flow below Nimbus - SWRCE DFC minus Existing (BO's)
Average by Year Type
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Figure 36 - Monthly Folsom 5Storage for Existing (BO's) and SWRCB DFC
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Figure 37 - Average Monthly American River Flow below Nimbus for Existing (B0's) and SWRCE DFC
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Figure 38 - End of September Oroville storage
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Figure 39 - Change in Feather River Flow below Thermalito - SWRCB DFC minus Existing (BO's)
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000

Figure 40 - Monthly Oroville Storage for Existing (BO's) and SWRCB DFC
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Figure 41 - Average Feather River Flow below Thermalito for Existing (BO's) and SWRCB DFC
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Figure 42 - Change in San Joaquin River at Vernalis - SWRCB DFC minus Existing (B0's)
Average by Year Type
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Figure 43 - Annual Change in 5an Joaquin River at Vernalis - SWRCEB DFC minus Existing (BO's)
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Figure 44 - Monthly San Joaguin River Flow at Vernalis for Existing (BO's) and SWRCE DFC
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Figure 45 is shown with the SWRCB DFC San Luis Reservoir fills in one year (1983).

Figure 45 - San Luis Reservoir Annual Maximum Storage for Existing (BO's) and SWRCB DFC
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Figure 46 is shown with the SWRCB DFC San Luis reaches dead pool in all but 2 years (1983
and 1965) and remains at dead pool for several months in most years.
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Figure 46 - San Luis Reservoir Annual Low Point in Storage for Existing (BO's) and SWRCB DFC
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CVP North of Delta Agricultural Service Contract Delivery
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SWP Table A Delivery
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Delivery is not frequent enough to sustain surface water delivery system with SWRCB DFC
(Figure 48).

Figure 48 - CVP North of Delta Ag Service Contract Delivery for Existing (BO's) and SWRCE DFC
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Decrease in CVP Exchange Contract delivery requires releases from Friant to satisfy contract
terms (Figure 49).
Figure 49 - CVP South of Delta Exchange Contract Delivery for Existing {(BO's) and SWRCB DFC
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Delivery is shorted when Shasta and Trinity Reservoirs reach dead pool and instream
requirements can not be satisfied (Figure 50).

Figure 50 - CVP Sacr
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Figure 51 - CVP Sacr Valley Set
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CalSim 11 is designed to satisfy Sacramento CVP contracts at 100% in normal Shasta year types
and 75% in critical Shasta year types and does not dynamically cut these diversions further than
their contract allows. The SWRCE DFC require enough water from upstream reservoirs to
cause them to hit dead pool and render them unable to satisty these senior water rights as well
as instream [low requirements. Deliveries are cut at the lime upstream reservoirs hit dead pool
resulting in unrealistic delivery patterns that are high in the spring and low during summer
(Figure 52).

Figure 52 - Change in CVP Sacramento Valley Settlement Contract Delivery for Existing (BO's)
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4.3 Characteristics of Hydropower Conditions with the SWRCB DFC

The SWRCB DFC causes the CVP and SWP to dramatically alter reservoir operations as
described in the previous pages. Generally these operational changes lead to increased
reservoir releases in the spring, decreased reservoir releases in the summer (see pages 16, 22,
25), decreased reservoir carryover storage (see pages 16, 22, 25), and decreased Delta export
pumping. As aresult of these changes, the timing and magnitude of generation at Project
hydropower facilities is distorted from historical norms and the Project pumping loads
associated with water deliveries south of the Delta shrink radically with the loss of exports
(Average annual reduction in export = 2.8 MAF, see page 12).

As noted on page 19, “The SWRCB DFC are very extreme and CalSim Il was not designed to
address these circumstances, therefore the logic that balances Trinity and Shasta Reservoir
storage properly for existing (BO's} conditions may not be suitable when operating to satisfy
the SWRCB flow criteria. Logic may need to be developed that isolates the Trinity operation
from the Sacramento River Basin. Because Trinity River imports are increased in the SWRCE
DFC model simulation there is likely an underestimate of hydropower impacts”. The Trinity
operations logic problem has not yet been addressed in CalSim II, but a rough attempt to
compensate for this overly ambitious import of Trinity water and resulting increase in
generation is presented as an alternative.

4.4 Hydropower Modeling Tools

CalSim II does not contain an ability to directly calculate hydropower production or use,
Instead, power results are determined using CalSim 11 modeling results post-processed in two
spreadsheet models, Long-Term Gen for the CVP and SWP Gen for the State water Project.
Hydropower effects of the SWRCB DFC presented in this handout are determined as the
difference between the existing conditions CalSim II study and the SWRCB DFC CalSim IT
study. By necessity, since CalSim ITis a monthly time-step model, the hydropower results are
presenied as monthly values. Additional analyses on a shorter time-step may be desirable but
presently available tools are not up to that task.

4.5 CVP and SWP Hydropower Results
The following pages, 50 through 71, contain the results of the monthly CVP and SWP

hydropower analysis.
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Figure 53 - Annual CVP Generation at Load Center
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Table 2 - CVP Energy Load Center (GWH)

Water Year Type

Existing (BO's) and SWRCB Studies

Existing (BO's) 6.263 5016 4,080 3850 3079 4714
SWRCBDFC 5731 4597 2920 2835 1524 3835
Change from Existing (BO's)

Existing (BO's) 0 0 0 0 (] 0
SWRCBDFC 532 419 4,162 1015 1585 879
% Change 8% 8% 28% 26% 5% 9%
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Figure 54 - Annual Net CVP Generation at Load Center

Annual Net CVP Generation at Load Center
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Table 3 - CVP Energy at Load Center (GWH)

Existing (B0's) and SWRCB DFC WiTrinity Adjustment Studies

Exisfing (BO's) 6,263 5016 4,090 3850 3079 4714

SWRCE DFC

WiTrinity 5,550 4,287 2717 2540 1538 3,656

Adjustment

Change from Existing (BO's)

Existing (BO's) (1] 0 0 0 0 0

SWRCB DFC

Wi Trinity -3 730 1,374 -1.210 -1.541 -1,058

Adjustment

% Change 11% -15% “34% 1% -50% 2%
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Figure 55 - Annual SWP Generation at Load Center

Annual SWP Generation at Load Center
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Table 4 - SWP Energy at Load Center (GWH)

[ [ [ ] [ e [

Existing (BO's) and SWRCE DFC Studies
Exiséing (BO's) 5,730 4,640 4021 3520 2348 4,268
SWRCBDFC 3,956 2,808 1.984 1,766 1126 2,556
Change from Existing (BO's)

Existing (BO's) (1] 0 0 0 0 0

SWRCBDFC 774 1,832 2,037 1,754 1,222 1,742

% Change 3% -39% 51% -50% 52% 41%
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Figure 56 - Annual CVP Project Use Load at Load Center
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Table 5 - CVP PU Energy at Load Center (GWH)

Water Year Type

Existing (BO's)
SIWRCBDFC

Exising (BO's)
SWRCBDFC
% Change

SWRCB Delta Flow Criteria
Water and Parwer Pol by Groap

Existing (BO's) and SWRCE DFC Studies
1399 1,242 1,471 1,073 787 1,176
06 487 430 467 403 530
Change from Existing (BO's)
0 0 (1] 0 0 0
693 -756 41 605 -384 646
-50% 1% -63% -56% 49% -B5%

54

December 2011

Carsim 1 Modeling and Potential Hydropower Ellects.

No comments
-n/a -



No comments

-n/a -

Hydrologic Modeling for the SWRCB Delta Flow Criteria

Figure 57 - Annual CVP Project Use Load at Load Center

Annual CVP Project Use Load at Load Center
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Table & - CVP PU Energy at Load Center (GWH)

Existing (B0's) and SWRCB DFC W/Trinity Adjustment Studies

1398

1176
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1073

117

1.242
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47
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706

Change from Existing (BO's)
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605

141
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Figure 58 - Annual SWP Project Use Load at Load Center
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Existing (BO's) and SWRCB DFC Studies
Existing (BO's) 9,061 8,169 8,205 7,153
SWRCB DFC 3427 2442 2,084 2,178
Change from Existing (B0's)
Existing (BO's) 0 0 0 0
SWRCBDFC 5,635 5,726 6,212 4,975
% Change -62% -10% -T5% -10%
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Figure 59 - Annual Net CVP Generation at Load Center
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Table & - CVP Net Energy at Load Center (GWH)

Existing (BO's) and SWRCB DFC Studies

Existing (BO's) 4,864 3774 2919 2,777 229 3538
SWRCBDFC 5,025 4,110 2499 2,368 1,120 3305
Change from Existing (BO's)

Exising (BO's) 0 0 0 0 0 0
SWRCBDFC 162 336 421 -40% 147 -233
% Change % 9% 4% -15% 51% 1%
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Figure 60 - Annual CVP Generation at Load Center

Annual CVP Generation at Load Center
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Table 9 - CVP Net Energy at Load Center (GWH)

Existing (BO's) and SWRCB DFC WiTrinity Adjustment Studies

Exisfing (BO's) 4,864 3,774 2919 2,777 220 3538
SWRCB DFC
WifTrinity 484 3.800 2287 2173 1,135 3126
Adjustment

Change from Existing (BO's)
Existing (BO's) ] 0 0 0 0 0
SWRCE DFC
Wi Trinity -19 26 633 604 1,157 412
Adjustment
% Change 0% 1% 2% -22% -50% -12%
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Figure 61 - Annual Net 5WP Generation at Load Center

Annual Net SWP Generation at Load Center
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Table 10 - SWP Net Energy at Load Center {GWH)

I I S

Existing (BO's) and SWRCB DFC Studies

Exiséing (BO's) -3.332 -3529 4,215 -3,633 2422 -3.456
SWRCBDFC 529 366 -100 412 448 48
Change from Existing (BO's)

Existing (BO's) 0 0 0 0 0 0
SWRCBDFC 3,861 3885 4,175 3z 1874 3,503
% Change 116% 110% 98% 80% 82% 101%
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Figure 62 - Average Year CVYP Energy at Load Center (GWH)

Average Year CVP Energy at Load Center (GWH)
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Figure 63 - Average Year SWP Energy at Load Center (GWH)
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Figure 64 - Critical Year CVP Energy at Load Center (GWH)

Critical Year CVP Energy at Load Center {(GWH)
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Figure 65 - Critical Year CVP Energy at Load Center (GWH)
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Figure 66 - Average Year CVYP/SWP Energy at Load Center (GWH)
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Figure 67 - Critical Year CVP/SWP Energy at Load Center (GWH)
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Figure 68 - Average Year CVP On-Peak Capacity at Load Center (MW)
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Figure 69 - Average Year SWP On-Peak Capacity at Load Center (MW)
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Figure 70 - Critical Year CVP Energy On-Peak Capacity at Load Center (MW)
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Figure 71 - Critical Year SWP On-Peak Capacity at Load Center (MW)
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Figure 72 - Average Year CYP/SWP On-Peak Capacity at Load Center (MW)
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Figure 73 - Critical Year CVP/SWP On-Peak Capacity at Load Center (MW)

Critical Year CVP/SWP On-Peak Capacity at Load Center {(MW)
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Table 11 - Combined CVP/SWP Energy at Load Center (GWH)

Existing (BO's) and SWRCB DFC WiTrinity Adjustment Studies

Existing (BO's) 11,962 9,656 811 7,370 5426 9,012
SWRCB DFC W/ Trinity Adjustment 9,508 7,085 4,700 4408 2564 6212
Change from Existing (BO's)

Exisfing (BO's) 0 0 0 (] 0 0
SWRCB DFC WTrinity Adjusiment -2.488 -2,561 341 -2.964 -2.763 -2,800
% Change 21% -27% 42% 40% 51% 3%

Table 12 - Combined CVP/SWP Enerey at Load Center (GWH)

Existing (BO's) and SWRCB DFC WiTrinity Adjustment Studies

Existing (BO's) 10,460 9411 9,466 8.226 5557 8,520
SWRCB DFC WiTrinity Adjustment 4132 2929 251 2545 1977 3,038
Change from Existing (BO's)

Existing (BO's) 0 0 0 (1] 0 0
SWRCB DFC WiTrinity Adjustment 6,328 -6,482 6953 5581 -3.580 -5,891
% Change 6% -69% -13% 68% 4% -86%

Table - Combined CVP/SWP Net Energy at Load Center {(GWH)

Existing (BO's) and SWRCB DFC WiTrinity Adjustment Studies

Existing (BO's) 1,532 245 1,355 -856 131 83
SWRCB DFC W/Trinity Adjustment 5374 4,166 2187 1,761 687 3174
Change from Existing (BO's)

Existing (BO's) 0 0 0 (1] 0 0

SWRCB DFC WiTrinity Adjustment 3841 3 3542 2617 a18 3001

% Change 251% 1601% 261% 306% 625% 3IT11%
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Table 13 - Power and Pumping Cost Report Metrics, CVP Long-Term Gen Model Results
Power and Pumping Cost Reporting Metrics

SWRCE DFC
CVP Long-Term Gen Model Results Existing WITRN Adj Ditterence
GV Facilities
Power Facilties
Capnoty Totw of wl Facates (M) Tong Taem TEE0 7,088 BET
a1 load canter
Drisvat Pariods 1368 7EE £81
Enrargy Genaration Tol of all Fachtes  (GWh) Long Temm 4,09 35 1,058
o1 iomd center
Dresat Paniods 300 ] 1,238
Canarlion Fawanie Totel of ol Fecatios  (§1,000)  Leng Tarm 76,756 06 ATT 70,578
Draat Paniods 177262 21,9568 -86,308
Fumping Facliifies
Enargy Usa Toul of Gy Leng Tam 176 ] rg
41 foad contar
Crast Parioss 790 s37 <363
Powar Gois Totd of l Facates  (81,000)  Long Tam 0,770 E7,B0E 503,206
Crast Pasiods 41,127 z2,883 18,144
Cosses
Foragona Enargy Totd of 6l Facibes  (GWN) Leng Tarm B ]
Draat Panods &1 1
Tranarasson Loanss TotW of W Fechtes (G} Leng Tarm TEE 3
Draat Pariods L) -8
Tol
Nt Ganeraton Total of ol Facetios  (GWN] Long Term 3E33
e — DI Puticds 2214
Nt Ravanue Tonel of &l Fa Long Teem 216024
Drasgt Parniods 136,136

Notes: 1 Long Tenm i the average quantity for the cabandsr years 19222002
2 Driest Poncds m the mwerge quansty for he cilondsr yonrs 19291934, 1976-1977, and 13087.1992

3. 2008 Foreosst
trand than was il

o tha

s bag:

Table 14 - Power and Pumping Cost Report Metrics, SWP Gen Results
Power and Pumping Cost Reporting Metrics.

7 2007 ), Prices wre forward pricas as of 0B/25:2009 nd wers developed by DWR powss ponfolo secion (sxrapolated from & inesr
a3 in fate 2000 &nd ending in 2000)

No comments

-n/a -

xisti i
SWP Gen Results Existin, SWRCB DFC Ditference
SWP Faclilties
Power Facilities
Total of all Facidies Ly Teirn w0 @y
Capecit w,
i f ko certer M oxiest Penods 54 186
Tl of o FaciHios Log Torm 3298 258
Enagy Generiion wh
i o kad center ki Drieat Peroda 2268 1.229
' Long Tem 248,338 141,999
Genuration Ao Total of il Fi 000) s :
e bbb B0 oriest Periods 131,268 58,015
Pumping Facillies
Total of o Faciies Tong Term 70 EXE]
oy Lew 8 ke conter (SN (xiewt Periods 4570 1,433
Power Costs Total of 8 Facities. (51,000 Lo o eam e
Tomes
- — Tong T = 7 T
Forgone Energy Total of w Facilies  {GWh) m:—:( ;:“mﬂn : s 5
Transmission Losses.  Total of o Faclies  [GWh) Lﬂ”’:ﬂ';:“ ':I' ':': ';‘;
Tolal
Het Generation Total of ol FaciMies  (GWh) ‘&":?_:;:Lm z‘m 24 gg;.:,
Nt Reenue Total of a8 Facities  (51,000) 1“;:;5:;:" ::;’:1 ‘:: :: :2-%
Motes: 1. Lomg Tenn o I verage quantity Ko U calendar yisrs 19222002
2 Driost Periods 15 1o wrage QAR for e Cakrdar yoses 19291934, 19761977, and 19671902
3. 2009 Forecast (i 2007 $1; Prices ase forward prices as of 067252008 and wers devekped by DWA
prveves partiolio section {extmpolated from a ke trond that was Hfed 1o The estimates begrreing in late
2009 arxd ending in 2035)
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R No comments

-n/a -

4.6 Cost Estimates for Loss of M&I Supplies South of the Delta

When comparing the existing conditions, there are significant reductions in the SWP Delta
exports with the SWRCB DFC that translate into a significant savings in pumping costs for the
SWP. It has been suggested that an alternative comparison which recognizes that the M&I
water lost with reduced Delta exports could be replaced with an equivalent amount of water
produced using desalinization.

An estimate of desalinization cost (independent of conveyance) was determined to range
between 3,260 and 4,900 kWh/AF (Table 15).

Table 15 - Power and Pumping Cost Reporting Metrics, Combined Model Results with Desal {3,260 kWh/AF)
Power and Pumping Cost Reporting Metrics

SWRCE DFC
Combined Model Results With Desal {3,260 KWhiAF) Existing WTRN Ad| Difterence
Combined CVP and SWP Facilities
Power Facilities
Total of all Faciibes
E Bener (GWH) g Ter 1 28
Energy Gensration b o ot {GWH) Long Term 8,008 CAE::) 2800
Genamtion Aeverue Total of all Faciives 761,000)  Long Term £25.133 4B A1E 17878
Pumping Facilities
= B Total of &l Faciines .. . N
Enaegy Uss Lt (GEWH) Lang Term 8,316 3,008 5908
Fowar Coals Total of all Faciines (61,000 Long term A, TEE330 307 850
Desal
Toll of al FesibeE g
Energy Use bbbt (EWH) Lorg Term o 3614 3514
Fower Goste ok of al Faciibes (81,0001 Long Torm [ TB1,508 181,508
Toml
ol Corsration Total of @l Faciites__(GWH) Torm 32 = i)
Net Fawervia Total of all Fas {§1,000)  Long Term ©1,894 11,618 0,375
Nates: 1 Leng Term is the averags quantity for the calendar years 19222002

2 2003 Foracast (n 2007 §); Prices are fewsrd prices as of (S/25/2002 and ware daveicped by DWR
power poiticlio secton [axtrapoated bom & linsar tend that was Stied to the estimates baginrinag in late

2003 and ending in 2033}

Table 16 - Power and Pumping Cost Reporting Metrics, Combined Model Results with Desal (4,900 kWh/AF)
Power and Pumping Cost Reporting Metrics

SWRCE DFC
Combined Medel Results With Desal (4,900 KWhiAF} Existing W/TRN Adj Difference
‘Combined CVP and SWP Facilities
Power Facilities
Total of all Faclites -
{ Ly Term 193 -2
Enargy Ganeration Lyt {GWH) Long Term 8,008 8133 2,808
Benemtion Aeverus Toml of al Facliies '(61,000) __ Long Term £25,133 B AIE 178,718
Pumping Facililies
= y Total of &l Faclines o 3
Energy Uss pietboldn (W 8,318 3,008 5308
Fower osle Total of &l Faciites "(61.000] [ TE5 50 307650
Desal
Total o all Facilifes = i & i
Energy Usa at oad carilee (GWR) Long Term (1] 5,288 5282
Power Costs. Total of all Facilites "151,000) Long Tarm 0 ZTEB30 272830
Towl
Net Genermtion Total of all Faclives  (GWH) Long Term 3 03 2163
Nel Fawerug Total of 4l Faciites (61,000 Long Term 61,594 73,803 21637
Notes: 1 Leng Tamm is the averags quantity for the calendar years 1922-2002
£ 2003 Forecast (n 2007 §); Prics are forward prices as of (2512009 and ware duwsioped by DWR
power poeticlio section (extrapolated fom a linear trend that was fitted to the estimates beginningin late
2002 and ending in 2023}
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4.7 Characteristics of San Joaquin River Tributary Hydropower Conditions
with the SWRCB DFC
The SWRCB DFC affects operations on the San Joaguin River and its tributaries presented here
are the effects on the Stanislaus (New Melones), Tuolumne (Don Pedro), and Merced
(Exchequer) rivers. (Note that results from the Stanislaus River operations at New Melones, a
CVP facility have been included in the CVP results reported in Section 4.3.)

4.7.1 New Melones {CVP)

4.7.1.1 Energy
Table 17 - Energy (GWH)

— e
I I I N I I

Existing (BO's) and SWRCB DFC Study
Exiséing (BO's) 603 508 429 400 305 467
SWRCBDFC 590 462 356 27 2H 412
Change from Existing (BO's)
Existing (BO's) 0 1} 0 0 0 0
SWRCB DFC -13 47 -13 103 - -55
% Change -2% % -1T% -26% -23% -12%

4.7.1.2 Generation (GWH)
Table 18 - NM Generation - SWRCE DFC (Spreadsheet Model)

Lo oo [ow [om [on Lo [ L [on | o Lm0 L]
] 3 53 83 158 45 43 27 580

W 15 2 o 131
™ B 10 7 0 ® W 10 W 3% 3B 20 42
BN 1 6 4 5 1 3% % @ & 7 2 18
D 15 9 6 6 s 2 4 68 3 2 2 1 207
¢ 9 8 6 5 0 » ®m 4 ® u n 1
- 13 8 6 4 B % e 15 15 33 3 20 412

Table 19 - NM Generation - Existing (BO's) Study (Spreadsheet Model)

Lo Lo Tow Lim Tro L Lo L [ o Lo Low [}
W 30 12 12 2 16 58 75 " L1l 80 T4 52 603

AN 3 14 17 20 18 1 69 a2 66 61 58 38 508
BN 30 10 T 10 10 27 &5 m 54 56 54 3B 429
D pail 12 8 L) 10 20 56 68 50 54 52 32 400
c 17 " T: i 10 20 31 49 40 42 40 25 305
All
A 7 12 " 15 13 3 62 T 61 61 58 kL] 467
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Table 20 - NM Generation - SWRCE DFC (Spreadsheet Model) minus NM Generation - Existing {BO’s) Study
(Spreadsheet Model)

Lo Do Lom [ [ro Lo Lo Lo o [ L [ oo L)
W 14 20 - 8 67 50 =35 -32 -25 -13

£ E 8 5
AN A7 3 5 3 5 1 1 38 13 B B B 47
BN A9 4 3 5 0 3 K] % 6 I e s
D A2 4 3 3 1 § 7 o P e A5 03
g 9 2 Zi 2 0 3 1 =2l s 18 4 T
Al

o 14 4 5 10 3 1 1 31 141 [Icond o6 BT 55

4.7.2 Don Pedro

4.7.2.1 Energy
Table 21- Energy (GWH)

[— vt

N s 5 s

Existing (BO's) and SWRCB DFC Study

Exisfing (BO's) B85 652 481 450 283 584

SWRCB DFC 672 531 382 313 198 448
Change from Existing (BO's)

Existing (BO's) 0 0 0 0 0 0

SWRCBDFC 193 120 44 -137 -80 -135

% Change 22% -18% 2% -30% A% -B%

4.7.2.2 Generation - GWH
Table 22 - DP Generation - SWRCB DFC (Spreadsheet Model)

I 1 S Y S S N N A
W 13 24 55 77 14 63 53 a0

8 10 101 123 1 672

AN 12 5 " 16 4 52 82 15 105 37 32 14 531

BN 14 ] ] 10 20 B 69 104 82 14 14 8 3m2

D 16 7 7 1 17 a0 50 88 5 10 10 5 3

c 6 5 3 8 12 23 40 55 A 5 § 2 188

All

A 12 L] L] 15 32 48 T4 100 81 30 27 15 449
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Table 23 - DP Generation - Existing (BOs) Study (Spreadsheet Mode)

[ Lo Lo Low Lo Tro L oo Lo Lo [ L Lo L]
W 25 10 21 49 80 T4 45 865

100 105 101 124 121

AN b} 14 30 35 49 75 74 82 72 85 69 40 652
BN Pl 8 10 14 16 4 66 70 61 73 60 34 48
D 2 10 9 14 4 ar 51 64 60 70 57 30 450
[+ 21 8 6 i 1 22 B k] ki 4 36 18 288
o # w0 ® ® 4 6 T B T 8 80 B 55

Table 24 - DP Generation - SWRCB DFC (Spreadsheet Model) minus DP Generation - Existing (BO’s) Study

(Spreadsheet Model)

T Too Loe [om [ ro e Loe Lon [ [ [ [ o0 1]
W 42 2 -1 24 25 32 -4 2 10 58 -2 -14 -183
AN 11 B} -16 -19 -7 22 4 kz} 32 -A8 -3r -21 -120
BN -10 -2 4 -4 3 9 3 H il -58 -46 -26 ]
D 12 3 -2 -3 3 -1 3 4 9 -59 -46 -25 137
C -15 3 2 3 1 1 5 16 -8 -39 -16 80
:Jvie 12 B} 8 -12 B 16 1 25 4 53 -H -18 -135

4.7.3 Exchequer

4.7.3.1 Energy
Table 25 Energy (GWH)

- Water Year Type
I A I BT I IO A

Existing (BO's) and SWRCB DFC Study

Exisfing (BO's) 521 3 32 il 175 49
SWRCB DFC 416 kil 22 158 60 258
‘Change from Existing (EO's)

Existing (BO's) 0 o 0 0 0 0
SWRCBOFC 105, 42 60 123 115 00
% Change 20% 1% -21% 44% 6% -26%
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4.7.3.2 Generation - GWH
Table 26 - Merced Generation - SWRCB DFC
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Table 27 - Merced Generation - Existing (BO's) 5tudy wio VAMP
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Table 28 - Merced Generation - SWRCB DFC minus Merced Generation - Existing (BO’s) Study without VAMP
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