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Delta Stewardship Council
980 Ninth Street, Suite 1500
Sacramento, CA 95814

Attn: Terry Macaulay

RE:  Comments on Draft Environmental Impact Report for Fifth Staff Draft Delta Plan

Dear Chair Isenberg and Members of the Council,

Placer County Water Agency (Agency) appreciates the opportunity to provide comments on the
Draft Environmental Impact Report {DEIR) for the Fifth Staff Draft Delta Plan (Plan). Asthe
Delta Stewardship Council (DSC) intends to issue a sixth and seventh draft of the Plan, the
Agency reserves the right to comment on those further drafts as well as the right to comment
on whether the DEIR, as it may be revised after responding to comments, provides an adeguate
basis for the DSC's adoption of the final Plan in the absence of supplementation and [tR2%3:1
recirculation. The Agency’s review of the Plan and DEIR has been conducted in collaboration
with the Association of California Water Agencies, the State and Federal Contractors Water
Agency, the Mountain Counties Water Resources Association and the Regional Water Authority,
and the comments of those entities are adopted and incorporated herein, along with the
specific comments presented below.

The Project Description is Inadequate

As long recognized by the courts, “An accurate, stable, and finite project description is the sine
gua non of an informative and legally sufficient EIR.” (County of Inyo v. City of Los Angeles, 71
Cal. App. 3d 185, 193 (1977).) Without an accurate description, decision-makers and the publig
cannot weigh a project’s environmental costs and benefits, meaningfully consider mitigation
measures, or evaluate alternatives. (See also CEQA Guidelines § 15124 (requiring detail
sufficient for “evaluation and review of the [project’s] environmental impact”).) CEQA requires
a project description provide sufficient facts “from which to evaluate the pros and cons” of the[~ 2213
project; an EIR in which “important ramifications” of the project remain “hidden from view”
throughout the approval process “frustrates one of the core goals of CEQA." (Santiago County
Water Dist. v. County of Orange, 118 Cal. App. 3d 818, 829 (1981).)




The DEIR describes the Plan’s purpose and characteristics in terms that are insufficient to
support a reasoned analysis of its potential impacts. While this inadequacy is undoubtedly due
to the fact that the Plan itself is still in flux, that circumstance does not relieve the DSC of its
obligation to prepare and circulate an environmental document that clearly informs the public,
as well as the DSC and other affected state agencies, of the environmental impacts of the Plan
that is ultimately adopted, and of its implementation. One of these critical potential impacts is
the Plan’s effect on water supply and water supply reliability, a co-equal goal of the Delta
Reform Act, which may be affected by policies in Plan Chapters 4 and 5, among others.

In addition to the instability of the project definition caused by the evolving components of the
Plan, the DEIR is less than clear on the scope of the project it is analyzing: whether it is the full
Fifth Staff Draft Delta Plan, or whether it is the bare policies and recommendations set forth in
the Fifth Staff Draft Delta Plan. The important distinction is that the policies themselves, at
least ERP 1, simply call for the State Water Resources Control Board to “adopt and implement
flow objectives for the Delta [and high-priority tributaries in the Delta watershed] that are
necessary to achieve the co-equal goals” without specifying or recommending any particular
parameters for such flow objectives, as is appropriate for a Commission that does not have
Jurisdiction over the issue. By contrast, the textual discussion in the 225-page Fifth Staff Draft
Delta Plan clearly advocates for a “more natural flow regime” as the goal of the flow-setting
proceedings. (Plan at 108:7-9; 110:41-42; 112:3-9, 31-32, 36-87; 113.} This ambiguity should
be rectified in the Final EIR.

Another problem with the Project description is that there remains confusion concerning the
extent and scope of the DSC’s authority under the Plan. The Agency and others have
repeatedly requested that the Plan clarify the extent to which actions taken outside of the
Delta, but which could affect Delta attributes such as inflow or water quality, may be
considered to be “covered actions” subject to the DSC's jurisdiction to make consistency
findings. To date, the clarification has not been included.

The lack of clarity concerning the Plan’s reach may affect the DEIR's conclusions concerning its |
impact on water supply. As one example, WR R5 recommends that even routine changes to
water rights within the Delta watershed, not just the Delta, be conditioned on demonstration
that “all other feasible water supply alternatives” have been implemented. The DEIR states tha
its conclusions are based on an assumption that all recommendations are accepted. However,
the potentially far reaching effects of the implementation of this recommendation on existing
water right holders and the communities and businesses they serve is not even addressed in
the Plan or the DEIR.

—1L0213-2

—L0213-3

—1L0213-4

—L0213-5

Response to comment LO213-3

Please refer to Master Response 1, regarding the project description,
which is the entire draft Delta Plan, not just the policies and
recommendations.

Response to comment LO213-4

The definition of a covered action is established by the Delta Reform Act,
Water Code section 85057.5, and is summarized in subsection 2.1.2 of the
Draft Program EIR. Please refer to Master Response 1.

Response to comment LO213-5

Section 3 of the RDEIR contains an evaluation of potential impacts on
water supply reliability, including diversion of water under existing water
rights to meet existing water demands and growth in adopted general
plans. Neither the Delta Reform Act nor the Delta Plan affects water rights
(Water Code §§ 85031, 85032(i)). 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.



Additionally, the DEIR relies on water transfers as a means of avoiding significant water suppl‘f—
impacts the Plan may cause, but does not address WR P1 and WR RS, which inject substantial
uncertainty concerning the standards that must be met by transferring and receiving entities tg
meet with the “consistency” standard and thereby consummate such transfers.

The DEIR's Conclusions Concerning the Water Supply Impacts of the Plan are Unsupported
and Misleading

Of critical importance to the Agency is the potential effect of the Plan on reliable water supply
availability. The two keys to the reliability and sufficiency of the Agency’s water supply are (1)
the ultimate decision by the State Water Resource Control Board in establishing flow objectives
in the Sacramento River and its tributaries, and (2) the feasibility of projects to offset water
supply losses resulting from those objectives. As mentioned above, the Proposed Project is not
well described in the DEIR. The Fifth Staff Draft Delta Plan is 225 pages long, and includes far
more than the 12 policies and 61 recommendations set forth in the DEIR. For example, ERP 1
merely recommends that the State Water Resource Control Board establish flow objectives by &
date certain, without specifying the nature of those objectives. This is entirely proper,
inasmuch as the DSC has no jurisdiction over flow objectives. However, the DEIR recognizes the
nuance and refinement contained in the full text of the Plan, noting that the flow objectives
that would be adopted by the State Water Resources Control Board

would likely result in a more natural flow regime in the Delta and
Delta tributaries.

(DEIR at 4-68:5-10Q; 3-83.) This assumption is repeated in the analysis of water
resources in Chapter 3.

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.

(DEIR at 3-84:40-41, emph. added.)

This is consistent with the Plan’s textual discussion, which states outright that, “Creating a more
natural flow regime in the Delta is an important step toward meeting the co-equal goal of a
healthier Delta ecosystem.” (Plan, at 112.) Given the Plan’s emphasis on creating a more

natural flow regime, however, the DEIR must provide more and better analysis of such a regime
on water supplies, given the co-equal goal of water supply reliability. According to the DEIR,
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Response to comment LO213-6

Policy WR P1 and recommendation WR RS were amended in the Final
Draft Delta Plan, which is analyzed in the RDEIR. WR P1 was
substantially reorganized, and would apply to proposed actions to export,
transfer, or use water from the Delta. WR R5 recommends that the
Department of Water Resources, in consultation with the Council and
others, develop guidelines for the preparation of a water supply reliability
element so that water suppliers can begin implementation of WR R4 to
include information on planned investments in water conservation and
water supply development in updates of urban water management plans
and agricultural water management plans. WR R3, which is similar to
WR RS in the Fifth Draft Delta Plan, recommends the State Water
Resources Control Board to evaluate water right applications for
consistency with the existing constitutional principle of reasonable and
beneficial use, and other provisions of California law. As described in
RDEIR Section 2, actions that would be encouraged to reduce reliance on
the Delta include a wide range of actions, including water use efficiency
and water conservation, local and regional water supplies (such as
recycled wastewater and stormwater projects), ocean desalination, and
water transfers, especially in areas located outside of the Delta that use
Delta water.

Response to comment L0213-7

Please refer to response to comment LO213-8 and Master Response 5.



environmental analysis of the impact of ERP 1 assumes that the Plan’s goal of “more natural
flow regime” will be implemented by the State Water Resources Control Board.

The DEIR's blithe impact assessment fails to meet the requirements of CEQA. While
acknowledging that “water would continue to be available for municipal, agricultural and
industrial water uses, but at a reduced amount.” the DEIR’s stunning conclusion, after a single
page of discussion (of the DEIR's more than 2000 pages of text), is that “there is no substantial
evidence that this impact [of a more natural flow regime] would be significant,” and that “the

total water supply available would remain the same or increase.” This conclusion is completely- Lo213-7

unsupported by fact. It appears in section 3.4.3.2.3 (DEIR at 3-84 to 3-85) and is apparently
based solely on the presumed availability of alternate sources such as surface and groundwatet
stormwater runoff, desalination, recycled wastewater, water transfers and water efficiency

projects, which would substitute for the reduction in Delta water. (/d.) Absolutely no analysis of

the availability or feasibility of such replacement supplies is undertaken in the DEIR.

As the DEIR should note, many of these replacement sources are infeasible or unavailable in
much of the study area. Groundwater is absent in roughly half of the study area (See DEIR, Fig.
3-3), including most of Placer County and other foothill and mountain communities.
Additionally, due to constraints of terrain and legal authority, recycled water is infeasible to
many steep foothill and mountain areas within the Delta watershed; these same factors limit
potential for water transfers to provide replacement water.

In analyzing the availability of replacement water supplies, the DEIR should also recognize the
chilling effect on development of alternate water supplies that is the outfall of two other
policies: WR R5 and WR P2. WR R5’s requirement that “all other feasible water supply
alternatives” be demonstrated before water right change petitions could be approved may
discourage water agencies’ management of existing water supplies in a flexible and creative
manner. The requirement creates a vague standard that is expensive and could well be
productive of litigation and delay. WR P2’s requirement that water transfer terms be
negotiated in public would undermine consummation of water transfers. Furthermore, all
water potentially transferable would also originate in the Delta watershed and either be
affected by the same supply reduction or affect Delta inflow.

! *The policies and recommendations . . . are statements of policy direction to other agencies which, if
the direction is fallowed, could lead to types of specific physical actions®. . . . fn®: This EIR assumes that
the Delta Plan will be successful and will lead to other agencies taking physical action.” (DEIR at ES-2)

“In other words, the analysis in this EIR assumes that the Delta Plan has the desired outcome.” (DEIR at
2-2B:21-22.)
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Response to comment LO213-8

As described on page 2A-39, Lines 38 through 40, of the Draft Program
EIR and Master Response 5, it is anticipated that implementation of
updated water quality and flow objectives by the State Water Resources
Control Board (SWRCB) could increase Delta outflow, reduce current
reverse flow conditions in the south Delta, increase flows in restored Delta
floodplains, and result in a more “natural flow regime” in the Delta.
Neither the Delta Plan nor the SWRCB’s flow objectives will affect water
rights. Following the adoption of its flow objectives, the SWRCB will
engage in a further public proceeding, including complete environmental
review, concerning implementation of the objectives, which may include
altering water rights. Please see Master Response 5 for further discussion
of the EIR’s analysis of the updated flow objectives and the protections for
exiting water uses and users.



Capture of stormwater runoff for subsequent use would have the same effect on the natural
flow regime as diverting water to storage. Desalination is unavailable to many jurisdictions due

to their distance from the ocean. Water suppliers are already increasing conservation efforts to

meet the requirements of 5B7x 7, even where not locally cost-effective.

In short, because of terrain and absence of non-tributary water supplies, the reduction in watet_ | ;5155

supply due to flow objectives implementing a “more natural flow regime” would almost
certainly constitute an unavoidable significant impact to areas upstream of the Delta. Fora
valid and adequate analysis of the water supply impact, the FEIR must, at a minimum,
distinguish in its analysis between areas that receive water from the Delta, and those areas
located upstream in the Delta watershed. Furthermore, since water supply reliability is one of

the co-equal goals of the Delta Plan, the benefits of a "more natural flow regime” cannot simply

be considered in isolation from the impacts of such a regime on water supply as the DEIR
attempts to do.” The trade-off of water supply reliability and ecosystem benefit must be made
explicit.

Description of the Alternatives Erroneously Characterizes their Effect with the Description of
the Alternatives, Prejudicing their Impact Analysis

Section 2A of the DEIR is set forth as "descri[bing] the characteristics of the Proposed Project
and alternatives.” [DEIR at 2A-1.). Alternative 1B is denominated an alternative “to export

more water out of the Delta.” However, nowhere in Alternative 1B, as fully set forth in the L 10213-8

Appendix, is any provision to “export more water out of the Delta.” Yet this is how it (and also
Alternative 1A) are "described.” Ultimately, neither the Proposed Project nor any of the

alternatives has a legitimate goal related to the amount of water exported from the Delta. The
Alternative descriptors are irrelevant, misleading and prejudicial and should be deleted, and a

more accurate and unbiased description of the alternatives should be prepared for the final Elj,

The Basis of DEIR Conclusions Concerning Alternatives is Unsupported

Compounding the bias suggested in the names given the alternatives in the DEIR is the fact that
the description of each alternative contains conclusory statements disparaging its efficacy in
advancing the co-equal goals of the Delta Reform Act. The basis for these conclusions is never
explained. For example, the DEIR sets forth no logical connection between the provisions of
Alternative 1B and its “description” in the DEIR that “. . . the types of facilities that would

? The authors of the DEIR should consult the analysis of such a flow regime by the State and Federal
Contractors Water Agency, attached hereto and incorporated herein by reference, for more informatio
concerning the impact of a “more natural flow regime.”

—10213-10

Response to comment LO213-9

Alternative 1B does not include the same aggressive schedule to complete
the Delta water quality improvement actions as the proposed Delta Plan.
This slower schedule could result in more water supplies for areas outside
the Delta that use Delta water (SWP and CVP water users) because of
delayed implementation of revised flow objectives that would be more
protective of public trust resources, as described in Section 2A and
Appendix C of the Draft Program EIR.

Response to comment L0213-10

Please refer to the response to comment LO213-9.



increase water use efficiency and reduce reliance on the Delta (such as described in subsection
2.2‘1]3 would be less likely under Alternative 18 compared to the Proposed Project.” (DEIR at

2A-895, emph. added.) This conclusion, which is inappropriate in a description of the Alternative
in any event, is mystifying in light of the limited scope of the Plan:

The Proposed Project does not direct the construction of specific
projects, nor would projects be implemented under the direct
authority of the Council,

(DEIR at 2A-5.)

According to the DEIR, the Plan would simply “encouragle] various actions which, if
taken, could lead to ... projects that could provide a more reliable water supply.” (/d.,
emphasis added.) The only hint as to why the DEIR authors might have considered the
Proposed Project to be more efficacious than Alternatives 1A or 1B might be its description of
WR P1’s “three component” provisions. However two of the three components of WR P1 are
already law: the first, “compliance with State law” would be required whether included in WR
P1 or not; the second, “addition of a water supply reliability element in urban and agricultural
water management plans” is also already required by state law {Water Code sec. 10635). Only
WR P1’s directive that water suppliers develop a “conservation-oriented rate structure” is not
already expressly required under state law. However, it is a Best Management Practice
subscribed to by the members of the California Council for Urban Water Conservation, which
represent about 75% of California’s urban water deliveries." CCUWC's BMP 11 reguires
volumetric pricing, also known as conservation pricing, of water.® Urban water suppliers are
also required by law to adopt conservation strategies that will result in statewide reduction in
urban per capita water use of 20% by 2020. In light of these overriding state mandates, it is
unclear how much “more likely” water use efficiency projects would be under the Plan than
under Alternative 1A or 1B.

One of the signal purposes of an EIR is to inform decision-makers of the advantages and
disadvantages of the alternatives available to them. Opinions expressed by the authors of an
EIR are only as good as the facts and logic supporting them. As one Court of Appeal put it,

* DEIR subsection 2.2.1 lists potential water replacement projects as surface and groundwater projects,
ocean desalination, recycled tewater and stor ter, water transfers and water efficiency projects
(see DEIR at 2A-5.)

* CUWCC Strategic Plan 2009-2010 at 9: http://www.cuwce.org/WorkArea/showcontent.aspx?id=8522

* BMP 11 is set forth at http://www.cuwcc.org/BMP-11-Rates.aspx
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Response to comment LO213-11

Policy WR P1 has been amended in the Final Draft Delta Plan, which is
analyzed in the RDEIR. In summary, policy WR P1 now states that water
shall not be exported from, transferred through, or used in the Delta under
conditions that include failure of water suppliers to contribute to reduced
reliance on the Delta and to improve regional self reliance. The full text of
WR P1 can be found in RDEIR, Appendix C, Table C-11, page C-3, and
Final Draft Delta Plan, page 108. Recommendation WR R1 also has been
amended in the Final Draft Delta Plan. In summary, recommendation

WR R1 now recommends that all water suppliers should implement
applicable water efficiency and water management laws, including urban
water management plans. The full text of WR R1 can be found in RDEIR,
Appendix C, Table C-12, page C-12, and Final Draft Delta Plan, page 109.
Completion of Urban Water Management Plans is not mandatory unless a
water agency requires approvals or funding from a state agency. The
inclusion of provisions also would require completion of Urban Water
Management Plans for projects that needed to be consistent with the Delta
Plan.

Response to comment L0213-12

Please refer to Master Response 3 and Section 25, Comparison of
Alternatives, of the RDEIR.



The value of opinion evidence rests not in the conclusion reached
but in the factors considered and the reasoning employed. Where
an expert bases his conclusion upon assumptions which are not
supported by the record, upon matters which are not reasonably
relied upon by other experts, or upon factors which are
speculative, remote or conjectural, then his conclusion has no
evidentiary value. In those circumstances the expert’s opinion
cannot rise to the dignity of substantial evidence.

(Pacific Gas & Electric Co. v. Zuckerman (1987) 189 Cal.App. 3d 1113, 1135.) When the DSC
makes its decision adopting the Delta Plan, “the public and decision-makers, for whom the EIR
is prepared, should also have before them the basis for that opinion so as to enable them to
make an independent, reasoned judgment.” (Santiago County Water Dist v. County of Orange

(1981) 118 Cal.App. 3d B18, 831.) The DEIR should, therefore, be revised to include a reasoned

analysis, with citation to supporting facts, of its conclusions comparing the Proposed Plan to th
Alternatives.

Conclusion

In sum, to be adequate, the EIR will need to provide better linkage between its conclusions and
the facts on which the conclusions are based. It must also distinguish between impacts and
potential mitigation available upstream of the Delta and impacts within and “below” the Delta.
In a 2000+ page environmental document, water supply reliability effects merit more than a
summary page of discussion. The goal of water supply reliability is co-equal with that of
ecosystem health, and is of vital concern to water suppliers throughout the State, and the
impact of the Plan on water supply deserves a complete and comprehensive analysis.

—L0213-12

=

—10213-13

Sincerely,
PLACER COUNTY WATER-AGENCY

W/

Chairman, Board of Directors

Enclosure

c PCWA Board of Directors
David Breninger, General Manager
Janet Goldsmith, KMT&G, Legal Counsel
Einar Maisch, Director of Strategic Affairs
Placer County Board of Supervisors
Tony LaBouff, Placer County Counsel
Tom Miller, Placer County Executive Officer
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Response to comment L0213-13
Please refer to responses LO213-1 to LO213-12.



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 | MBKARAR

ENGINEERS
CONSULTING ENGINEER CoNsULTING ENGINEERS

m ‘ ONE COMPANY
i \ | Many Solutions~




No comments
-n/a-

I'his page intentionally lefl blank.



m Hydrofogic 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.
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Technical Group

Craig Jones — State Water Contractors
Walter Bourez — MBK Engineers
Buzz Link — HDR Engineering, Inc.
Kirk Rogers — HDR Engineering, 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 - Pacific 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
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Figure 27 - Average Monthly Sacramento River Flow Below Keswick for Existing (BO's) and
SWRER DEG i nnidiiding
Figure 28 - End of September Trinity Storage
Figure 29 - Monthly Change in Trinity River Import - g
Figure 30 - Annual Change in Trinity River Import - SWRCB DFC minus Existing (BO's)
Figure 31 - Monthly Change in Trinity River Flow - SWRCB DFC minus Existing (BO's)
Figure 32 - Annual Change in Trinity River Flow - SWRCB DFC minus Existing (BO's) .
Figure 33 - Monthly Trinity Storage for Existing (BO's) and SWRCB DFC
Figure 34 - End of September Folsom Storage ...
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 below Nimbus for Emshng (BO s) and SWRCB
5] o BOPE
Figure 38 - End of September Orowlle storage ..........
Figure 32 - Change in Feather River Flow below Thermalito - SWFICB DFC minus E><|st|ng (BO s)
Figure 40 - Monthly Oroville Starage for Existing (BO's) and SWRCB DFC ..o
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

Figure 44 - Monthly San Joaquu‘l River Flow at Vernalis for Existing [BOs) 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 SWRCB DFC .
Figure 48 - CVP North of Delta Ag Service Contract Delivery for Existing (BO's) and SWRCB
EHIES cis idghd irsndbass sussiasas A s ke nas s b mrund
Figure 42 - CVP South of Dalta Exchange Contract Dellveryfor Existing {BO s) and SWHCB DFC
Figure 50 - CVP Sacramento Valley Settlement Contract Delivery for Existing (BO's) and SWRCB
DGt i R R o o e B b T R S e
Figure 51 - CVP Sacramento Vailey Settlement Contract Delivery for Exlstmg (BO's)
Figure 52 - Change in CVP Sacramento Valley Settlement Contract Delivery for Existing (BO's)
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 53 = 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 (GWH).
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) ...
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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 surmmarizes 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

@ S 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 Recon lation (75 af
June).

ired flow from January through

T

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

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

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

1.1.1 Delta Qutflow Recommendation

The Delta Outflow Recommendation of 75 percent of unimpaired 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 1;
Sowrce: Table 20 Delta Owiflow Summary Criteria, California Deparonent of Water Resources
Report, California Central Valley Unimpaired Flow Data, Fourth Edition, November 2006,
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Figure 1 - Delta Outflow Summary Criteria.
Table 20. Delta Outflow Summary Criteria

Dalta Cutflow Recommendations

Category A

Criteria

1) Nat Dalta Outliow: 75 parcent of 14-day average unimpaired

Category B

. Critaria

| 2] Deita Smelt Fall X2
o Wel years X2 less lhan 74 km
(greater than approximaiely 12,400 cis)
b.  Above nosmal pears X2 less than 81 km
reater than 7,100 cfs,
3) 2006 Bay-Delta Flan Delta Cutfiow Objactives {crtical, dry and
below normial yoears)

Basis for Criteria and Explanation

1) Promote increased abundance and improved productivity (positive population growth)
for Longfin Smelt and other desirable estuanne sg;e

2) Increase quantity and quality of habitat for 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 fiows and habitat conditions in above
normal and wet water year types expected to result in improved conditions for Delta
Smelt, however, the sta tionship between Fall X2 and abundance: is not
sirong; note 2) above regmdng need for improved understanding concerning the Fall
X2 action also applies

3) Fish and wildlife beneficial use protection

Notes:

« These flow critenia do not consider any balancing of public trust resource
protection with public interest needs for waler.

= Al fliows 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-water resources for the protection of public trust
resources.

« Criteria for percentages of unimpaired flows apply only up to a specified maximum
cap, appropriate 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 critena are recommended or where 2006 Bay-
Deilta Plan flow objectives are recommended, but adequate information is not
available at this time to recommend such flows

1.1.2 Sacramento River

Included in analysis

Included in Baseline

The Sacramento River requirement is modeled as 75 percent of unimpaired Sacramento 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.
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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 cfs
were not analyzed. Data is provided in Figure 2; Source: Table 21 Sacramento River Inflow
Suntmary Criteria, California Depariment 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} o Vista: 75 percent of 14-day average unimpaired flow

Category B

us g8 i Included in analysis
w ns Slcugh mede pulse !st of 20 000 cfs for ? days
starting in November coinciding with storm events pi = =
unimpaired flows at Wilkins Siough abave 20,000 cfs until | Included in Baseline
d that majority of smolts have moved

downstream

Freeport: Positive flows n of
confiuence with Georgiana Sbunh nh Ie juverlﬂe salmon are
present (approximately 13 0 7,000 cfs

Sncramerm River at Rio \fma. 2006 Bay-Delta Plan flow

] Basis fw Crluﬂa 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 outmigration survival

§) Fall adult Chinook salmon attraction flows

Notes:

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

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

s« 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, appropriate 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
penods 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 ime to recommend such llaws

! Definition of storm, number of storms, and how to when the majonity of iles 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 Swmmary Criteria, California Department of Water Resources Report, California
Central Valley Unimpaired Flow Data, Fourth Edition, November 2006,

Figure 3 - S5an Joaquin River Inflow Summary Criteria

Table 22. San Joaquin River Inflow Summary Criteria

San Joaquin River

Category A

Water Year i
SLE[ WA M I ACS Criteria

1} Vemals 60 percent of 14-day average urimpaired flow

3 2) Vemals: 10 day mimmum putse of 3,600 cfs m late Oclober (e g
¥k October 15 to 26)

Category B

Water Year
e A SR Ty Critena
3 3) 2006 Bay-Della Plan Qctober pulse flow

Basis for Criteria and Explanation, and 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) Aduilt Chinook salmon attraction flows.

Notes:

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

+ Al 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 resources for the protection 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 Old and Middle River, Inflow-Export Ratios, and Jersey Point

|Includsd in analysis

| Included in Baseline

SWRCB Dotta Flow Critoria

The Old and Middle River (OMR) did not analyze San Joaguin 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 Swmmary Criteria, California Departiment of Water Resources Repon,
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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

Y

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

Criteria
1) San Joaquin River Flow to Export Ratio: Vernahs flows to exports
greater than 0.33 dunng fall pulse flow (e.g., October 15 - 26);
complementary action to San Joaquin River Infiow
recommendation #2

Category B

= . Criteria
111 2) Oid and Middie River Flows: greater than -1,500 cfs m Criical and
£ Dry water years
{ 3) Oid and Middle River Fiows: greater than © or -1,500 cfs in Cntical
and Dry water y‘aars when F WT mdsx for longfin emelt is less

4y Q«f and Mickfie Rlvaf Flwm gma?ef Ihan -5, 000 cis'in all water
- year types
1 5)  Uid and Middle River Flows! greater Ihan -2, 500 when saimon

smalts are determined to be present in the Delta |
&) San Joaquin River Flow to Export Ratio: Vernals flows 1o exports

greater than 4.0 when juvenile San Joaguin River salmon are
migrating in manstes San Joaguin River |
7) Jersey Point: Positive flows when salmon present in the Delta

T 8) 2006 Bay-Delta Plan Exports 1o Delta nflows
Basis for Criteria and Explanation

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

2) Reduce entrainment of larval / juvenile delta 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 0 (to reduce entrainment losses when abundance is
low), or greater than -1,500 if the previous FMWT index for longfin smelt is greater
than 500

4) Reduce entrainment of adult deita smelt, longfin smelt, and other species; less

negative flows may be warranted dunng periods when significant portions of the adult

smelt population rnlg'atz into the south or central Delta; thresholds for such fiows

need to be determined

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 adult

migration

6) 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 smolts, decrease diversion of smolts into central
Delta where survival is low, and provide attraction flows for aduit retums

8) Protection of estuanne dependenl species

5
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2.0 OVERVIEW

The analytical approach used tor this effort was the latest publically available version of the
CalSim Il model. This version was used by the DWR to develop its 2000 State Water Program
(SWP) Reliability Study, published by DWR on January 29, 2010,

The version was ideal for the application, because it was used o evaluate criteria submitted (o
the SWRCE 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 [T 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 described above are input into the CalSim II Existing Conditions
(BO’s) model simulation to develop a model simulation with the SWRCB DEC. 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 - Surmmary of SWRCB DFC Impacts

Four of the SWRCE DFCs were analyzed, and

assumplicns made thatim Tk s Effects to the waler system were very severe, resulling in the inakdlity o

burden on water system. pISiCca s speakiney
Increase in Delta Outflow = There was approximately al 5 MAF of i i Defla outfiow.
= = Senior Water Rights holders (including pre-1914, S it
Scatirgiatas and Exchange confractors, are cul regularly and significantly
= M&i South of Delta - 1.1 MAF = 2.5 Milion households.
D ting d In project deliveri = Agriculiure - 2 Million acres cut of production (7000,000 + Morih, 1 Milion
+ South).
= mpossible lo meet sal and I criteri
Unable 1o meet biological opinions. 2 il i

= Cannot meel exisfing flow standards, inclsding SWRCB D-1641.

= Lower storage in all s2asons.
Upsiream slorage = Fish habitat and cold water pool heavily impacted,
=  Reduced hydropower capacity caused by lossin head.

= |mpacts fo groundwater storage.

State-wide impacis =  Reduced ability for conjunclive management.
= |mpacts fo Ephemeral streams and habitats.
Pacific Fyway Delivery = Significant reducon in refuge delivery effecfive Pacific Flyway.
SWRCE Detta Flow Criteria 7
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CVPSWP Hydropower Generation

CVPISWP Hydropower Generation Cost

CVPSWP Load

San Joaquin Tributary Hydropower Generation

San Joaquin Tributary Hydropower Generation Cost

SWRCB Dotta Flow Critoria
‘Water and Power Policy Group
TSI 1) M0 21 AN PoUentian Hysropower ETects

A 30% average annual reduction in combined CVP/SWP generation.
Change in timing (generation shifted to spring menths when already
surplus power in the syslem.

Reduction in summer and fall months.

Spring energy production is 50% greater with the SWRCB DFC than with
the existing conditions.

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

Shift in §ming of generation will produce economic cost.

Summer generation value is 30% greater than on an Mh basis.
A112,000 KWhiyearhousehold the average annual generafion reduction
is equivalent 1o nearly 250,000 households each year.

A decrease in Delta exports.

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

Replacement power costs will be 200 percant more costly than project
Power.

Don Pedro = Overall reduction in annual generation of 23% (135 GWH)
Exchequer — Overall reduction in annual generation of 26% (90 GWH)
A112,000 KiWh'yearthousehold the average annual Don Pedro generation
reduction is equivalent 1o over 11,000 households each year.

A1 12,000 KiWhiyearhousehold the average annual Exchequer generation
reduction is equivalent 1o 7 500 househalds each year.
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Figure 5 - Summary of Changes in Delta Boundary Flows - SWRCB DFC minus Existing (BO's). Average Annual
Changes by 40-30-30 Water Year Type (MAF).

SacramentoR. Plus
Yolo Bypass

Wet= 0.1
Above Nomal= 1.7
Below Normal= 1.8

Dry=12
Critical= 0.3

All= 0.9

7

Delta Outflow—"

Wet= 37
Above Normal = 6.1
Below Normal = 6.2

Dry= 48
Critical = 2.5
All= 46
Delta Exports
Wet=-3.1
Above Nomal = -3.3
BelowNormal= -3.2 k
Dry=-26 Wet= 05
Critical = -1.6 Above Normal= 1.1
All=-2.38 BelowNormmal= 1.1
Dry=10
Critical= 06
All=08
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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 Delta Boundary Flows - SWRCB DFC minus Existing (BO's). Average Monthly
Changes by 40-30-30 Water Year Type (cfs).
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Figure 8 - Summary of Main CVP/SWP 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 ftor 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 deseribed in detail in this section.

3.1 Calsim Il

CalSim 11 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:
http://baydeltaoffice. water ca.gov/swpreliability/Reliability201 0final 101 210.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 ¢ team to evaluat
the final criteria developed by the SWRCB. The baseline CalSim II study

(BST _2005A01A 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.
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P | o o
San Joaquin Rivep San Joaquin Rive
Baseline | Baseline
System Baseline
Operation CVP/SWP
CalSiml -1 Generation, Capacity,
System Operatiol and Load Changes
with SWRCB DF(
San Joaguin Rive| San Joaquin Rive
with SWRCB DF( with SWRCB DFG

San Joaquin River Basin
Generation and Capacity
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 Il 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 production; generation (MWH) and
capacity (MW} at project power plants; and, energy use (MWH) and demand (MW) al 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,

SWRCH Dotta Flow Critorta 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 Joaquin River Group
Authority by Daniel B. Steiner, Consulting Engineer, and the analysis is described in his
February 15, 2011 paper titled: “Power Operation Impact Analysis Associated with SWRCE
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 | shifts of
oeneration that could occur. These results are derived from models that have been used by the
San Joaquin River Group Authority (STRGA) 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/slorage parameter, applied fo reservoir releases, provide month to month (or more
frequent ) generation values for cach model’s simulation period.

Similar to the discussion on CVF/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.

SWRCH Dotta Flow Critorta 15
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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.

SHRCE 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
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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.
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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.
SWRCE Ditta Flow Critesia 19
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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

™

2000

e

-4000

™

§

-6000 o

-8000

-10000

-12000

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

owet mAbove Nomal B EBelow Normal BDry o Critical

@ 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
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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)
Average by Year Type
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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

\!

888888888 E°

| po0'T) esais

TR

(o 000't) e

i . .
|t - | i et g
g i —y
L BEST/0L S el BOEOT \\\
-
— = |
= ™
G T e =
—— = i 951/ P
— T g
o R .
et | P 3 Sos/0% =
- T} ceevon i A~y
=1 -3 I L wostfor D
i “MV.. ...jl“.w.l o
L vEsoL e :
_nTu - il.-.”ll.llullnn } L2 eomnfor Tt
— ] [ .
j L ™ T3 1o _ —.
<] .n\ e L frl}rr..
'TT > S B
-4 es1foL
! o . e 2 1610t WT.l
[ > =
I R |l_lllnn“ 7
= TEsU0L | | ! |
pr— A\ 3 . L [T .u.ll\
R . ] ]
uiBP IS il <] <
l.P..u . ogs1/ar | V. { L mstfot |
P e = F ==
= - s | ) E
| -f T~ T {ewva = 1 meior -
m——— 4 — —1
F b 25 n-.... el = - I
g B > O Y O e R evor 3|
o : X = L]
e I B e fec=]
B —| = PR ¢ 53 {oevm | -
p— lh...... Lan - L - \\w
=3 = — T
W =1 | 53 L, 3 sy ™~
| ] — P~ 3 geeror ﬁ.l.. ] 3
et I rl..'...rlu.lnn
r.z.r.-% = | |M.|r.\r U| welT |- e
._ | V I — szEL0 ﬁ.rlllllun..u!TI. { -
- - ! i
— et
— >
‘..m.lr] . ﬂ-.lnun-l.ll ] N
o ¥ZE0L B
o =z 11 TwE1f0
...... A | |9 = =
= Eol ] =Tl
o il - D e 3
T =] s 1]
| —
: |.|..h) —dresvor | | o P | T
B 1 e
sl [

geEegagpres”

[4v 000°T) Sdesois

BLETAT

ELETHT

SLETAT

SLETAT

AT

ELETSOT

—4 TLETAIT

ER I

L1370

B51/0T

BT

£FELf0T

1 sas1j01

3 S350

4 res1/01

ESSTMT

AT

THETAT

oEE1f0T

BERTHIT

" ==
TS 1<
- L.Il.\l
Pl g
3] Tt
: .-W...\..
=
P ——> |
S| s
I
2
~gm
=B
Al -
=%
=~
Il
n.;l..n”u.l-.. ”H
[ T
gl EEE
) N
§RERESERRE"

[4v nan't) afescns

200Z/0T

T0ZAT

H0ZHT

BEATAIT

886101

EEELH0T

SE61/0T

SEELAOT

PEETOT

EEL/0T

ZESLAT

TE6LA0T

0EETAIT

GELAIT

—3 BESLAOT

£851/01

9eHLH0T

SERLA0T

PESTAOT

EBSTAOT

2EEL0T

TELT

086101

—3 6EETHOT

—St0ra0E - EXHTNE (B0'S]  s——Storage - WRCB DFC ssnsasflood Diagram

35
Ducenber 2011

Carsim 1l Modeling and Potential Hydeopower Eflects

SWRCE Dotta Flow Criteria
‘Water and Power Polky Groap



m Hydrologic Modeling for the SWRCB Delta Flow Criteria

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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No comments

-n / a-
Figure 46 - San Luis Reservoir Annual Low Point in Storage for Existing (BO's) and SWRCB DFC
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Hydrologic Modeling for the SWRCB Delta Flow Criteria

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 Valley Settl Contract Delivery for Existing (BO's) and SWRCE DFC
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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.
SHIRCE Dotta Flow Criterta 50
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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
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_. H M

8,000

7.000

&000

5,000

Energy GWH)
-
g

EL |

2000 et

1000

191
1924
1926
2928
1930
FLEY
1934
1936
pLE]
1940
1942
1924
1946
1048
1950

paRpEzzogEe

1976
1978
1980
19:
2984
1986
1988
1990
199
2994
19%
1998
00
w0

=
a

s Existing (B0°S)  ——SWWRCE DFC

Table 4 - SWP Energy at Load Center (GWH)

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

Annual CVP Project Use Load at Load Center
2,00 -

1800 -
1LEDD

1400 §

paaoEdaRRIIIITRUARREEREr

wn

= Exicting (B0's)  ——SWRCE DFC

Table 5 - CVP PU Energy at Load Center (GWH)

Water Year Type

¢ 8§
fﬁ_ﬁ
-

Existing (BO's) and SWRCE DFC Studies
Exisfing (BO's) 1,399 1242 1471 1073
SWRCBDFC 06 487 430 467
Change from Existing (BO's)
Existing (BO's) 0 0 (1] 0
SWRCBDFC 693 -756 41 -605
% Change -50% 1% -63% -56%
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Figure 57 - Annual CVP Project Use Load at Load Center

Annual CVP Project Use Load at Load Center
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Figure 58 - Annual SWP Project Use Load at Load Center

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 8295 7,153 4770 7,753
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SWRCE Dedta Flow Criteria
‘Water and Power Polky Groap Deecember 2001
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Figure 59 - Annual Net CVP Generation at Load Center

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)

Water Year Type

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

Existing (BO's) 4,864
SWRCE DFC

WiTrinity 4,844
Adjustment

Exisfing (BO's) ]
SWRCE DFC

WiTrinity -19
Adjustment

% Change 0%

SWRCE Detta Flow Critoria
‘Water and Power Polky Groap
Carsim I Modeling and Potential Hydropower Effects.

3,774 2919 2,777

3,800 2287 2,173
Change from Existing (BO's)

o o 0

26 633 604

1% 2% 2%

220

1,135

3538

3126

412

58
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Figure 61 - Annual Net 5WP Generation at Load Center

Annual Net SWP Generation at Load Center

2,000 |

100 |

Energy |GWH|

g

3,000 |

2000 |

6,000 |
Existing (BO's) =———=SWR(E DFC

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%
SWRCE Diolta Flow Critoria 59
Weater and Pawer Polky Groop Decermber 2011
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Figure 62 - Average Year CVYP Energy at Load Center (GWH)

Average Year CVP Energy at Load Center (GWH)

Energy (GWH)

SWRCE DFC Wi Trinity z 3 : o5 | 5199 | cawa | el | 035 | 203 | 1893

A wn | [ Sep.
Existing (BO's} x & - 3614 | 4912 | 5280 | 6443 | 5202 | 401

Wbaisting (BO's)  ESWREB DFC W/ Trinity Adjustment

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

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)

Critical Year SWP Energy at Load Center (GWH)
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Figure 66 - Average Year CVYP/SWP Energy at Load Center (GWH)

Average Year CVP/SWP Energy at Load Center (GWH)

1,.400.0
12000
1,403
z 2000
2
E
T Mar | apr
Tmz | 7323
[m swrce oo w, Adinsment| 2373 | 2599 | 3859 | s | aers | ese: | s

WExisting (BO0S)  ESWRCE DFC W Trinity Adjustment

Figure 67 - Critical Year CVP/SWP Energy at Load Center (GWH)

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)

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)

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)

Critical Year CVP On-Peak Capacity at Load Center (MW)
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Figure 71 - Critical Year SWP On-Peak Capacity at Load Center (MW)

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)
Average Year CVP/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)

Water Yoar Type

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

Existing (BO's) 11,992 9,656 11

SWRCB DFC W Trinity Adjustment 9,506 7,085 4,700
Change from Existing (BO's)

Existing (BO's) ] 0 1}

SWRCB DFC WiTrinity Adjustment 2486 -2,561 341

% Change 21% -27% 42%

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

Water Year Type

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

Existing (BO's) 10,460 9411 9,466

SWRCB DFC WiTrinity Adjustment 4132 2929 251
Change from Existing (BO's)

Existing (BO's) 0 0 0

SWRCB DFC WiTrinity Adjustment 6,328 -6,482 6,953

% Change 0% -69% -73%

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

Water Year Type

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

Existing (BO's) 1532 45 1,355

SWRCB DFC W/Trinity Adjustment 5374 4,166 2187
Change from Existing (BO's)

Existing (BO's) 0 0 0

SWRCB DFC WiTrinity Adjustment 3841 3 3542

% Change 251% 1601% 261%

SHRCE Dotta Flow Criterta
Water and Power Polby Group
Carsim Il Modeling and Potential Hydropower Eflects

7370
4,406

-2.964
40%
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1,761
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306%

5426 5,012
2664 6212

0 0
-2.763 -2,800
51% -31%

5557 8,520
1977 3,038
0 0
-3.580 -5,891
4% -66%

All Yoars

AN 83
687 3174
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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 Towd of ll F Gy Leng Twm 176 ] rg
41 foad contar
Crast Parioss 790 s37
Powar Gois Totd of l Facates  (81,000)  Long Tam 0,770 E7,B0E
Crast Pasiods 41,127 z2,883
Cosses
Foragona Enargy ot of &l F et [T Leng Tarm ZEE, B ]
Draat Panods 20 &1 1
Tranarasson Loanss TotW ot @l F Ty Teng Tarm 07 TEE 45
Draat Pariods 128 L) -8
Tol
Nt Ganeraton Total of ol Facetios  (GWN] Long Term 3E33 =
S— . o Drioat Panocs
Nai Flavande ot of gl Facs (§1.000)  Long Term
Drasgt Parniods 136,136 67 162

Notes 1 Long Term & the average quan!
2 Drinat Panods 1 the mearmge gu
3 2008 Forecnst (n 2007 §), Prices w
%0 1ha astmates bog:

trand than was il

for tha cabandmr yaurs 1922 2002
for the calendar yonrs 19291934, 18761877, and 19871962
forward Frices as of 08/25/2009 and were devalcped by DWR power ponfolo secion {axsrapciated fram & inans

e 2000 end ending in 2000)

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

SWP Gen Results Existing SWRCB DFC Difference
SWP Facliities
Power Facllities.
Total of & Faciies Lo Terrn @y
Capesit W)
i f ko certer M oxiest Penods 186
Tatal of al Faciios Long Tern 2548
Energy Generalion Wh
TRRL e i boaxd center Y orieat perioa 1.229
7 ' Long Tem [ETET]
Genertion Ao Total of aa Faciios (31,000 W8 DL s
Pumping Facillies
Tatal of a8 Faciion Tong Tem 2479
Criorgy ey o hoswd Congar ) Driest Ponods 1,433
Tong fem 127 827
Powes Gosts Total of a Faciies (81,0000 o DL iy
Lomes
- = Tong Term 75 78
Fomgens Enangy Tatal of 6l Facition  (GWh) D ariata i 4
g Tong Term Tar T
Transmisson Losses  Totl of 4l Facaties  (Gwn) 2 (08 o s
Tolal
® Long Teim EXI] ]
Het Generation Total of ol FaciMies  (GWh) m:g:n febiss P }m oo
r TLong Teirn 154,137 4,172 .
Mot Risrmie Total of a8 Facaties. (51,000 W% U eiehi i i
Motes: 1. Long Tenn s Ihe ierae quantity K e calendar years 1922-2002.
2 Driest Perkos |5 the werage qUANIILY 1or 16 Calndar yoaes 1929- 1934, 19761977, W 19871902
3. 2000 Forecast (in 2007 S); Prices are krward prces as of 06725/ 2000 and were devekiped by DWR
prvwer portiolio section (Extrapolated rom @ Mnear trond hat was ftted 10 the stimates begrning in late
2009 ard ending in 2039)
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4.6 Cost Estimates for Loss of M&I Supplies South of the Delta

Hydrologic Modeling for the SWRCB Delta Flow Criteria

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) o 32 = i)
Net Fawervia Total of all Faciiies '(81,000)  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
cn [xtrapalated om & linear trend that was tted to the estimates begimingin lae

gower posticlio s
2009 and ending in 2039)

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
|GWH) 123 5
Enargy Genaration ok foud variiee (GWH) 8,008 8,123 2808
Benemtion Aeverus Tatal of all Facliies (61,000) £26,133 3B 416 A7e7E
Pumping Facililies
= : Total of all Faciibes | . -
Energy Uss pomlip it (W 8,318 3,008 5308
Fower Costs Total of &l Faciites "(61.000] [ TE5 50 307650
Desal
Total of all Faciliies v & ons
Energy Usa at oad carilee (GWR) Q 5,288 5282
Power Caste Total of all Facilites {51,000 ] FTELET 272830
Towl
Net Genermtion Total of all Faclives  (GWH) E 2,0 -2 163
Nel Fawerug Total of al Faciites 61,000] 61,594 73,803 21637
Notes: 1 Long Term is the average 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
[~ =] [ [

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

£ 9 8 5
N A7 3 5 3 5 1 1 38 13 25 -3 18 47
BN 19 4 3 5 0 3 K] % [ 21 16 73
D A2 4 3 3 1 B 5 0 el 2 24 A5 103
G 9 2 - 2 0 3 1 -2 d2. -2 -18 8 71
Al
4 14 4 5 10 3 1 1 kil it -28 -2 A7 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

HEEEE

fFz 003 B =

SWRCB Detta Flow Criteria
Water and Power Polby Group

-7

b ot B b

-11
-10
-3
5
3

A7

o i

éo

Carsim I Modeling and Potential Hydropower Effects.

ErEE I E EEE
-8 il -1 -6 22 -35 -13

EETIE S S

n

2
i
0

4

-1

0

18
5
-6

13

T

10
10

16
5
-
£

-2

-22
18

2

-105
A5 42
480
43 123
5 5
-12 80

72

Deecember 2001

No comments

...n/a...



	LO213 PCWA
	Response to comment LO213-1
	Response to comment LO213-2
	Response to comment LO213-3
	Response to comment LO213-4
	Response to comment LO213-5
	Response to comment LO213-6
	Response to comment LO213-7
	Response to comment LO213-8
	Response to comment LO213-9
	Response to comment LO213-10
	Response to comment LO213-11
	Response to comment LO213-12
	Response to comment LO213-13
	No comments
	No comments
	No comments
	No comments
	No comments
	No comments
	No comments
	No comments
	No comments
	No comments
	No comments
	No comments
	No comments
	No comments
	No comments
	No comments
	No comments
	No comments
	No comments
	No comments
	No comments
	No comments
	No comments


