CHAPTER VIII
CONCEPT PLAN COMPARISON

This chapter compares the concept plans described in Chapter VII and identifies initial
alternatives that should be further developed into detailed alternative plans in the Los Vaqueros
Expansion Investigation (LVE).

CRITERIA AND COMPARISON

To help focus the plan formulation process and develop the most appropriate detailed plans to be
considered for implementation, the concept plans in Chapter VII were compared against each
other using four general criteria - completeness, effectiveness, efficiency, and acceptability —
based on the Federal Economic and Environmental Principles and Guidelines for Water and
Related Land Resources Implementation Studies (P&G). Below are descriptions of each
criterion and how it was applied to the comparison. Table VIII-1 compares the plans in terms of
their ability to address each of the four criteria, with each plan assigned a relative ranking
ranging from very low to very high. An overall relative ranking of the concept plans also is
presented in the table, based on equal weighting of the rankings for the four criteria. This overall
ranking was used, along with other information, to determine if a concept plan should be
considered further in the LVE plan formulation process.

It is important to reiterate that there are many potential combinations and sizes of facilities that
could be included in each concept plan described in Chapter VII and compared herein.
Accordingly, the recommendations in Table VIII-1 apply primarily to the combination of
measures and facilities represented by each plan, with the assumption that appropriate facility
sizes or applications will be refined in future studies. Similarly, it should be noted that the
estimated costs and benefits of the concept plans presented in this chapter are based on previous
studies and supplemented with other preliminary analyses. Additional tools and analyses will be
developed in the next phase of the feasibility study to refine these preliminary cost and benefit
estimates as detailed alternative plans take shape.

Completeness Criterion

Completeness is a determination of whether a plan includes all elements necessary to realize
planned effects. It also is an indication of the degree that intended benefits of the plan depend on
the actions of others. Completeness does not focus on the relative magnitude of plan benefits or
accomplishments; rather, it indicates whether a plan has considered everything necessary to
successfully implement the plan (without unmitigated adverse impacts) and reliably achieve the
stated benefits.

Los Vaqueros Expansion Investigation, Initial Alternative Plans Information Report
California VIII-1 September 2005
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Chapter VIII
Concept Plan Comparison

Each concept plan was assigned a relative completeness ranking, from low to high, depending on
the relative degree of completeness and considering the following completeness factors:

Authorization / Objectives — A complete plan would be consistent with the basic study
authorization and would address each of the major planning objectives, while providing
opportunities to address other identified objectives or needs. For example, a plan that only
addresses water supply reliability for San Francisco Bay Area (Bay Area) water users would
rate lower for this sub-criterion because the plan did not significantly address all of the study
objectives. Accordingly, the combination concept plans would generally rate higher for
completeness than other concept plans.

Reliability — A complete plan would be capable of providing the specific and sustained
benefits for which it was formulated over the life of the project. Reliability reflects whether
other projects, programs, or actions are necessary to implement the project and develop the
full level of benefits for which the plan was intended, over and above identified operations
and maintenance (O&M). For example, a plan that requires complex legal arrangements
between multiple parties might have lower reliability due to the uncertainty associated with
the ability to obtain these agreements. Concept Plan 3 ranked lower for completeness, partly
because desalination technologies are relatively new and untested under long-term operating
conditions.

Physical Implementability — A complete plan can be physically constructed or implemented
within the study area as described, with disclosure of any unusual construction challenges.
For example, implementability might consider uncertainty regarding the ability to construct a
project feature along a major, active earthquake fault. All of the concept plans are believed
to have a high potential for physical implementation.

Environmental Resources — A complete plan must either avoid potential adverse
environmental impacts or successfully mitigate for unavoidable adverse impacts. All of the
concept plans are believed to have a high potential to avoid or successfully mitigate
environmental impacts, with the exception of Concept Plan 3 (due to potential environmental
issues associated with brine disposal).

Water and Related Resources — Completeness also considers whether or not a plan can be
implemented to mitigate any unavoidable impacts to water, power, recreation, water quality,
flood control, and/or related resources. All plans that include enlarging Los Vaqueros
Reservoir could provide additional recreation and ecosystem restoration opportunities, and
plans with an intertie to Bethany Reservoir have the potential to provide hydropower
benefits.

Other Redirected or Adverse Impacts — A complete plan would avoid or mitigate for other
potential adverse or redirected impacts. These could include hydraulic impacts to area
streams or Sacramento-San Joaquin Delta (Delta) waterways, historic or cultural resources,
or water quality.

Los Vaqueros Expansion Investigation, Initial Alternative Plans Information Report
California VIII-5 September 2005



Chapter VIII
Concept Plan Comparison

Effectiveness Criterion

Effectiveness is the extent to which a plan alleviates the identified problems and achieves study
planning objectives. For the LVE, effectiveness of the concept plans was evaluated in three
ways: (1) contribution to Bay Area water supply reliability, (2) potential Environmental Water
Account (EWA) replacement supply, and (3) potential to improve water quality. Preliminary
water supply yield and water quality estimates were derived from a "stand-alone" Los Vaqueros
Reservoir model, developed using the CALSIM software. The stand-alone model uses pre-
processed data from CALSIM II (availability of Delta Surplus) and DSM2 (water quality at
Delta intakes). The stand-alone model is described in Chapter IX. When determining a plan’s
overall effectiveness ranking, water supply reliability and EWA replacement supply
achievements were given greater consideration than water quality improvement.

e Water Supply Reliability - Because the greatest need for water in the study area is during
dry and critically dry periods, a plan’s contribution to Bay Area water supply reliability was
measured using drought period yield (October 1986 through September 1992). As shown in
Table VIII-2, the plans with the greatest water supply reliability yields were the Desalination
and Los Vaqueros Enlargement concept plans focusing on water supply reliability. The
combined objective concept plans provided significantly less supply reliability benefits.

e EWA Replacement Supply — Unlike water supply reliability, effectiveness of an EWA
replacement supply was evaluated using average annual yield. This is because EWA actions
are tied primarily to the presence of at-risk fish at the south Delta pumps, which occurs in all
year types. It should be noted that modeling tools necessary to simulate integrated operation
of EWA with the Central Valley Project (CVP) and State Water Project (SWP) are currently
under development. Consequently, EWA yield estimates presented in Table VIII-2 are
preliminary and were developed using existing tools. Actual benefits may differ when an
integrated operations model is completed that can consider EWA operations in relation to
California’s overall water management system. The greatest average annual replacement
yield for EWA was achieved by Concept Plan 5, followed by Concept Plan 7.

e Water Quality — Although a detailed evaluation of water quality was not performed for the
concept plans, Concept Plan 8 appears to have the greatest potential to provide significant
water quality benefits.

As indicated in Table VIII-1, the concept plans that ranked highest in effectiveness were
Concept Plans 5 and 7. These plans appear to have the greatest potential to provide a high EWA
replacement yield. Several of the concept plans ranked moderate for effectiveness, but no plans
appeared highly effective at meeting all three of the LVE planning objectives.

Initial Alternative Plans Information Report Los Vaqueros Expansion Investigation,
September 2005 VIII-6 California
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Chapter VIII
Concept Plan Comparison

Efficiency Criterion

The efficiency criterion is primarily the measure of how economically efficiently a plan can
alleviate the identified problems while realizing specified objectives consistent with protecting
the Nation’s environment. Concept plans generally ranked high for this criterion if they
provided a significant increase in water supply reliability and/or EWA replacement supply at a
relatively low cost, while also contributing to the water quality objective.

Comparing the efficiency of concept plans is challenging for several reasons. The concept plans
have not been developed to a high level of detail, operational simulations have not yet been
refined to optimize benefits, and benefits are expressed differently for the water supply reliability
objective (drought period yield) and the EWA replacement supply objective (average annual
yield). Table VIII-3 compares the relative efficiency of the concept plans within each plan
category (water supply reliability, EWA replacement supply, or combined objective) using a
relative comparison value. The relative comparison value represents a dimensionless measure of
relative efficiency. It is the present value cost divided by the yield and then normalized using the
sum of all three plans to the base 10. These preliminary calculations were performed to assess
which concept might provide the greatest benefits at the lowest relative cost. The figures
presented in the table are summarized below.

e Bay Area Water Supply Reliability Concept Plans — As can be seen from Table VIII-3,
the drought period yield for each of the three water supply reliability concept plans varies
from 43,000 to about 110,000 acre-feet per year with present value costs ranging from about
$720 million to approximately $2.2 billion, respectively. From this information, a relative
comparison value was developed. As can be seen, Concept Plans 1 and 2, even with
significantly varying yields and costs, appear to result in similar efficiencies. In comparison,
it is estimated that Concept Plan 3 would be significantly less efficient, as it would result in
the largest cost per unit of water supply output (i.e., higher relative comparison values).

An analysis to estimate monetary benefits to assess the economic feasibility of enlarging Los
Vaqueros Reservoir for water supply reliability will be accomplished in future phases of the
feasibility study. However, it is believed that a new drought period supplemental supply for
Bay Area water users, including enlarging Los Vaqueros Reservoir, would be highly reliable,
result in significant incidental increases in water quality benefits, and significantly add to the
overall water supply flexibility of the region. No other known new water source can provide
these benefits as cost-efficiently as enlarging Los Vaqueros Reservoir.

e EWA Replacement Concept Plans — Similar to the above calculation, a relative comparison
value was developed for the two EWA concept plans. As can be seen from Table VIII-3, it
appears that Concept Plan 5 would be measurably more efficient than Concept Plan 4 even
though it would have a higher present value cost. It is believed that the reason for the
differences in efficiencies is primarily due to the restricted capacity of the SBA with respect
to EWA replacement supplies and the relative cost savings due to the reduced need to pump
all EWA water from Los Vaqueros Reservoir to the Dyer Canal.
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Chapter VIII
Concept Plan Comparison

TABLE VIII-3

SUMMARY COMPARISON OF CONCEPT PLAN EFFICIENCY

Yield Present Value Cost . .
(1,000 acre-feet per Year) ($ Millions) Relative Efficiency
Concept EWA Relative
Plans Supply Replace- Creditable  Creditable Comparison Remarks
Reliability' placs to WSR to EWA pan
ment Value
Bay Area Water Supply Reliability (WSR) Focus
Lowest cost per unit of output
1 43 ] 720 } 3.0 (unit cost) of WSR concepts
2 95 - 1,640 - 3.2 Relatively low unit cost
Highest unit cost for WSR
3 110 - 2,270 - 3.8 concepts
X 10.0
EWA Replacement Focus
Highest unit cost of EWA
4 - 140 - 1,590 5.2 concepts
5 - 190 - 2,010 4.8 Lowest unit cost of EWA concepts
>x10.0
Combination Plans
6 34 142 520 1.640 3.0 I;;;VI:ESt unit cost of combination
7 19 173 390 1,650 3.3 Relatively low unit cost
8 47 81 520 1.640 38 Highest unit cost of combination
plans
x10.0
KEY: EWA = Environmental Water Account WSR = water supply reliability
Notes:

1. Drought period yield (October 1986 through September 1992).

2. Average annual EWA replacement supply.
3. The comparison values represent a dimensionless measure of relative efficiency, and can only be compared

against the comparison values of other plans within the same group of concept plans.

They represent the cost

per unit yield of each plan divided by the sum of the cost per unit yields in that concept plan group, normalized
to a base of 10. Using the plans focusing on EWA replacement as an example, the calculations are as follows:

Plan 4 1,590/140 = 114 =+ 21.9x10 = 5.2
Plan 5 2,010/190 = 106 + 219x10 =_4.38
2219 2'10.0

The calculation is similar for the combination concept plans except the cost per unit yield is calculated for each
purpose (water supply reliability and EWA) then multiplied before being summed and normalized to base 10.
The lower the comparison value, the more efficient a plan is in meeting the stated objective(s) compared with
other concept plans in that group.

One of the objectives of the LVE is to consider whether supplies developed in an expanded
Los Vaqueros Reservoir could be used as a less-costly replacement for EWA supplies
acquired through short-term transfers and water market purchases. Detailed economic
evaluations will be conducted in the next phase of the LVE to estimate the potential cost of
supplies on the water transfer market over the 100-year project life. These costs will be
compared with the cost of EWA supplies developed by detailed alternative plans in order to
fully quantify the potential benefits of a project.
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Chapter VIII
Concept Plan Comparison

e Combination Plans — Relative comparison values were also developed for the combination
plans 6, 7, and 8. This was accomplished by first estimating the portions of the present value
costs that could reasonably be creditable to the water supply reliability and EWA
replacement objectives, respectively. This relative crediting was based on the ratio of system
demands currently in the CALSIM II model for the two purposes. For a Dyer Canal intertie,
the ratio was about 25 percent for water supply reliability and 75 percent for EWA. For the
Bethany Reservoir intertie, the ratio was approximately 20 and 80 percent, respectively.
Future studies using traditional cost allocation procedures will be needed to more accurately
estimate these costs. The relative comparison value was then developed by taking the
product of the cost per unit yield for each objective and dividing by the sum of the products
normalized to the base 10. The comparison values for the combination plans indicate that the
relative efficiencies of plans with an intertie to the Dyer Canal or an intertie to Bethany
Reservoir would be similar.

The comparison values also indicate that the economic efficiency of a similarly sized
reservoir enlargement plan that includes reoperation for water quality improvements
(Concept Plan 8) would decline. However, chlorides in Concept Plan 8 decreased by up to
about 44 mg/L over similarly sized plans without reoperation for water quality benefits.
Future studies would be needed to determine if the cost savings associated with this
improvement in water quality to SBA users would at least equal the value of the resulting
reduction in water supply and EWA replacement yield.

Acceptability Criterion

Acceptability is the workability and viability of a plan with respect to acceptance by State and
local entities and the public, and compatibility with existing laws, regulations, and public
policies. Acceptability may be evaluated according to a plan’s ability to be implemented within
existing laws and policies; consistency with project planning principles; or the potential for
broad-spectrum acceptance or support. Factors influencing local acceptance might include the
financial burden of project implementation or the extent to which recreation opportunities are
enhanced.

Another factor relating to acceptability by the local sponsor may include the extent to which
Contra Costa Water District (CCWD) would retain control of the watershed and operation of the
Los Vaqueros Project, as described in CCWD’s Principles of Participation in Chapter II. Local
acceptability may also depend on facility designs or operating constraints put in place to satisfy
CCWD’s principles, in particular that the project would provide for long-term environmental
benefits in the Delta by supplying water for the EWA. Water could be supplied for the EWA
through either reductions in Delta pumping to benefit fish, or replacing south of Delta EWA
purchases. In addition, such a project could not be operated in conjunction with a peripheral
canal or to increase the export of water from Northern California. Permit terms and conditions,
as well as contractual arrangements, could be used to ensure that the CCWD principles are
satisfied.
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Concept Plan Comparison

Chapter XI discusses several potential ownership and operation scenarios for an expanded Los
Vaqueros Reservoir, but little is known at this time about the specific institutional arrangements
that would apply to each of the concept plans. Similarly, it is difficult at this early stage in the
feasibility study to gauge the ultimate likelihood for Federal agency acceptance, non-Federal
sponsorship, and broad-spectrum support. Consequently, the likelihood for Federal interest,
consistency with the CALFED Bay-Delta Program (CALFED) Record of Decision (ROD), and
consistency with study planning principles are the primary factors used to assess potential
acceptability of the concept plans.

Note that less weight is given to the acceptability criterion at this stage of the study primarily
because the project has yet to receive public and agency review and details regarding project
operation and institutional arrangements have not been identified. This criterion will become a
much more dominating factor as the feasibility study progresses, especially with input from other
agencies. For discussion purposes, however, the concept plans that ranked highest for this
criterion include Concept Plans 2, 6, and 8. These plans appear to be most consistent with the
goals of CALFED and have the highest potential for Federal interest and/or local support.
Concept Plan 3 ranked lowest for this criterion, primarily because it has a high first cost for
implementation, a lower potential for Federal interest, and may be opposed by environmental
stakeholders because of issues associated with brine disposal.

INITIAL ALTERNATIVES

After comparing each concept plan to the planning criteria described above, as summarized in
Table VIII-1, seven plans appear to warrant further investigation. Accordingly, these plans and
the No-Action plan are identified for further development into detailed initial alternatives in the
next phase of the LVE. Although Concept Plan 3 is not identified for further development as a
stand-alone alternative, it is believed that desalination similar to other source water diversions
and treatment facilities should be considered as potential future increments to any alternative.
Combinations of various feature sizes likely will change in future studies, some alternatives may
be dropped from further development, and other measures or combinations of measures may
emerge that warrant further study. Based on results summarized in this report, the following
plans are identified as initial alternatives:

e No-Action — No further action would be taken by the Federal government to resolve the
identified water resources problems and needs in the study area.

e 1 - Raise Los Vaqueros Dam In-Place for Bay Area Water Supply Reliability — Raise the
existing Los Vaqueros Dam in-place with increased Delta diversion and conveyance capacity
and an intertie with the SBA at the Dyer Canal, primarily to improve Bay Area water supply
reliability during dry periods.

e 2 -Enlarge Los Vaqueros Dam and Reservoir for Bay Area Water Supply Reliability —
Reconstruct and enlarge Los Vaqueros Reservoir with increased Delta diversion and
conveyance capacity and an intertie with the SBA at the Dyer Canal, primarily to improve
Bay Area water supply reliability during dry periods.
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e 4 —Enlarge Los Vaqueros Reservoir with Dyer Canal Intertie for EWA — Reconstruct
and enlarge Los Vaqueros Reservoir with increased Delta diversion and conveyance capacity
and an intertie with the SBA at the Dyer Canal, primarily to develop EWA replacement
supplies.

e 5-Enlarge Los Vaqueros Reservoir with Bethany Reservoir Intertie for EWA —
Reconstruct and enlarge Los Vaqueros Reservoir with increased Delta diversion and
conveyance capacity and an intertie with Bethany Reservoir, primarily to develop EWA
replacement supplies.

e 6 - Water Supply / EWA Combination with Dyer Canal Intertie - Reconstruct and
enlarge Los Vaqueros Reservoir with increased Delta diversion and conveyance capacity and
an intertie with the SBA at the Dyer Canal to improve Bay Area water supply reliability and
develop EWA replacement supplies.

e 7 -Water Supply / EWA Combination with Bethany Reservoir Intertie - Reconstruct and
enlarge Los Vaqueros Reservoir with increased Delta diversion and conveyance capacity and
an intertie with Bethany Reservoir to improve Bay Area water supply reliability and develop
EWA replacement supplies.

e 8- Water Supply / EWA Combination with Water Quality Improvements - Reconstruct
and enlarge Los Vaqueros Reservoir with increased Delta diversion and conveyance capacity
and an intertie with the SBA at the Dyer Canal to improve Bay Area water supply reliability,
develop EWA replacement supplies, and improve the quality of delivered water supplies.

It should be reemphasized that the concept plans are not complete alternative plans. Rather, they
represent fundamentally different ways of combining the retained measures to address specific
objectives. Concept plans retained for further consideration may significantly change during
further analysis or be dropped completely. Through future public input and scoping, other
measures or combinations of the measures may be identified. Further, some of the measures not
carried forward may be reassessed and included in future plans. Future plan formulation will
focus on refining the concepts into detailed alternative plans for inclusion in the feasibility report
and supporting National Environmental Policy Act (NEPA) and California Environmental
Quality Act (CEQA) documentation. In addition to more detailed development of alternative
plans, much future emphasis will be on refining the acceptability criteria in Table VIII-1. As
described in Chapter XI, emphasis will be on establishing Federal interest in the alternatives
and on how they could be implemented. These efforts could in turn result in significant
modifications to the concept plans above.
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