State of California

The Resources Agency
DEPARTMENT OF WATER RESOURCES

Division of Planning

LOS BANOS GRANDES FACILITIES
FORMULATION STUDIES

MEMORANDUM REPORT

November 1989

D—054112

D-054112



State of California

Memorandum

Date

To

From

Subject;

December 27, 1989

Kathlin Johnson
John Silveira

Steve Yaeger
Department of Water Resources

Los Banos Grandes Formulation Studies

Attached is the formulation studies memorandum report for
the Los Banos Grandes Facilities. The comparatlve economic
analysis is presented which formed the basis for our
recommendation for progect formulation. Supportlng
information for the investigations of alternative sizing
and development has been provided by the following
divisions:

Division of Planning provided operation simiulation
studies of the SWP and LBG Facilities, estimates of
yield, estimates of comparative costs of alternative
developments, and benefit analysis using the economic
risk model (main participants were Jake Holderman,
Sina Darabzand, Ray Hoagland, and Steve Cowdin).

Division of Design and Construction provided
fea51b111ty level de51gns and cost estimates for
several alternative plan combinations.

Division of Land and Right of Way prov1ded mapping and
cost estimates for reservoir land acquisition and
utility relocation.

Division of Operation and Maintenance provided
estimates of enerqgy requirements and resources,
estimates of monitary unit values for energy, and
annual cost of operation and maintenance of LBG
Facilities.

The report recommends that future studies emphasizing water
operation for the SWP exclusively (with only 1n01dental
power) focus on a Los Banos Grandes Reservolr in the range
of 1.73 maf with a pumplng plant capa01ty of 3500 cfs. The
basis of this recommendation is discussed in Chapter II.
Further studies of a ut111ty-part1c1pat10n pumped-storage
power development project are in progress, which could have
an effect on the installed capacity of the LBG plant.
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I. Introduction

The Los Banos Grandes Offstream Storage Facilities (LBG) are
proposed facilities of the State Water Project (SWP). These
facilities were authorized by the Legislature in AB 3792. Storage
south of the Delta is an attractive addition to the SWP because it
allows SWP water supply reliability to be enhanced without
1ncrea51ng Delta diversions during periods of time that are the
most critical to the Delta fishery.

LBG sxz1ng studles performed by the State Water Project Facilities
Plannlng Branch 1n 1985 and 1986 focused on the most cost-
effective reservoir size from a unit cost of yleld viewpoint.
Those studies determined that a LBG reservoir in the range of
capa01t1es between 1.0 and 1.5 million acre-feet "would provide
either firm new yield or verage annual deliveries at the least
unit cost for the SWP. Planning activities were dlrected
toward a reservoir size of 1.25 MAF, chosen because that size
provided the lowest unit cost of water for that study. While a
low unit cost of yield is always a goal of any facility sizing
study, ch0051ng the facility size that provides the lowest unit
cost of yleld may lead to an ineffective use of resources since
this technique leaves a volume of water undeveloped which can
provide benefits in excess of the cost of developing that volume.
A more effective use of resources is achieved by the traditional
approach of choosing the facility size that maximizes net benefits
(composite benefits less net capltallzed cost). This criteria
ensures that a site is developed to its maximum potential by
sizing the reservoir such that the cost of the last incremental
acre-foot of water developed just equals the benefit derived from
that increment of water.

The series of sizing studies dlscussed in this report were
undertaken with the goal of examining the range of LBG reservoir
sizes above 1.25 MAF to determine the reservoir size which
maximizes net benefits and fully develops the water supply
benefits of the site.

Trad1t10nal cost estlmatlng and economic analysis technigques were
employed in determining net capitalized cost. Economic benefits
of the alternative sizes were evaluated using DWR's Economic Risk
Model (ERM) developed by the D1v1s1on of Plannlng Both of these
techniques are described in detail in Section IV of this report.

1/ Los Banos Grandes Investigation - Progress Report on Project
Formulation and Sizing Studies, Walling, June 1986.
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II.
1.

Findings

The water supply accomplishments of LBG facilities are
heavily dependent on the construction of South Delta
Improvements (SDI) and the consequent increased Banks Pumping
Plant capabllltles which will be available when present
permits are modified. Without SDI, winter diversions to LBG
are restricted to an extent that the full water supply
accompllshments of LBG are not realized. Consequently, the
analysis presented herein assumes that SDI have been
constructed and that Banks Pumping Plant can divert up to
10,300 cfs except when D-1485 standards or DWR commitments

preclude that rate.

The average annual diversion of surplus winter Delta flows to
LBG is highly dependent upon the assumptions made in the
operatlon studies performed - which used SWRCB Decision D-
1485 criteria. Any 51gn1flcant revisions in diversion
criteria at Banks Pumping Plant and/or Delta water quality
standards may require reanalysis of LBG water supply
accomplishments.

The water supply accomplishments of LBG Facilities are
dependent upon the interrelationships of three factors:

a. The availability, frequency, and distribution of
uncontrolled surplus winter flows in the Delta above and
beyond that which can be diverted with existing SWP
facilities;

b. The avallablllty, frequency, and distribution of Banks
Pumping Plant Capacity above and beyond that which can be
diverted with existing SWP facilities; and

c. The magnitude of Pumping/Generating Plant capacity
available at LBG.

Given the unpredictable nature of winter surplus Delta
outflows (SDO) and a projected 10,300 cfs maximum Banks
pumplng capacity once present permlts are revised, the
incremental average annual SDO Wthh can be pumped to
offstream storage (dlvertable SDO) increases uniformly with
increasing LBG plant capac1ty up to a plant capacity of about
3,500 cfs. Thereafter, incremental divertable SDO decreases
untll it approaches zero near 5,500 cfs plant capacity.
Consequently, average annual water supply accompllshments of
LBG exhibit diminishing returns as LBG plant capacity exceeds
3,500 cfs. Average annual water supply accompllshments
increase very little with increasing plant capacity once '
5,500 cfs is exceeded.

The SWP water supply benefits which can be attributed to LBG

is constrained by 1) the physical and operational attributes
of the LBG facilities; 2) the demand level which is assumed

II-1
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as the maximum SWP target delivery; 3) the staging of new SWP
facilities such as Kern Water Bank and North Delta Facilities
(NDF) ; and 4) the remaining conveyance capacity of Banks
Pumping Plant and reaches 1 through 12 of the California
Aqueduct. The 1nterrelatlonsh1p between the staglng of NDF
and the assumed maximum SWP target delivery level is
partlcularly important. If LBG is staged before NDF at
target delivery levels of 4.2 MAF or lower, the average
annual LBG yield is hlgher. This follows from the fact that
full demands are met in about 28 percent of the years in the
57-year historic sequence at a 4.2 MAF demand level with the
SWP configured with full Through Delta Facilities and a 1.0
MAF Kern Water Bank. This falls to 19% when the SWP is
configured without full Through Delta Facilities -with South
Delta Improvements and Kern Water Bank only. The additional
years that are available for LBG to contribute toward meeting
full demands increases the average annual yield attributable
to the project.

First cost of LBG facilities increases linearly with
reservoir size. The estimated first cost of the 1.73 MAF
reservoir with a pumping capacity of 3,500 cfs is $662
million. First cost of the 2.3 MAF reservoir with 3500 cfs
pumping plant capacity is estimated to be $753 million.

Net benefits to the SWP Water Contractors from the LBG
facilities (benefits less net capitalized cost) when staged
after NDF 1ncrease with added reservoir storage between
reservoir sizes of 1.19 and 1.75 MAF and level out thereafter
up to a reservoir size of 2.3maf. This indicates that the
incremental benefits derived from reservoirs larger than 1.75
MAF just equal the incremental cost of the additional
storage. It should be noted that this net benefits curve is
unique to a SWP conflgured with new facilities consisting of
full Through Delta Facilities, a 1.0 MAF Kern Water Bank, and
LBG Facilities.

When LBG is staged before NDF, net benefits to the SWP
Contractors also 1ncrease with added reservoir storage in the
range of reservoir sizes between 1.19 and 1.75 MAF. However,
the slope of this net benefits curve becomes slightly
negatlve after a reservoir size of 1.75 MAF is surpassed,
indicating that there are not substantual marglnal beneflts
to a reservoir size greater than 1.75 MAF with the assumed
SWP conflguratlon - the existing SWP system with new
facilities consisting of SDI, 1.0 maf KWB, and LBG.

I1-2
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III.

1.

Recommendations

An analysis of a range of P/G plant capac1t1es from several
approaches - yield, net benefits as a function of pumping
plant capa01ty, recovery energy, and operatlonal
considerations - leads to a recommendation that a P/G plant
with nominal pumping capacity in the range of 3500 cfs at
design head be constructed at LBG P/G plants 1 and 2 (the
corresponding design capacity in the generating mode would be
about 4,650 cfs).

LBG Facilities should be formulated with a 1.73 MAF reservoir
and 3,500 cfs P/G Plant capacity. This recommendation is
appropriate for the following combination of new SWP

facilities:

a. 1.0 MAF Kern Fan Element of the Kern Water Bank
b. South Delta Improvements

c. North Delta Facilities

d. Los Banos Grandes Facilities

Should the Kern Fan Element of the Kern Water Bank be delayed
so that those facilities would be constructed after LBG,
further investigation should be made into constructing larger
LBG facilities 1in order to maximize net benefits to the SWP

contractors.

ITI-1
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IV. Criteria for Comparison of Alternatives

These economic analyses were undertaken with two goals:

1. To determine the range of reservoir sizes which are
economically justifiable, and

2. To determine the reservoir size which provides maximum net
benefits to the SWP.

General

To be economically justified, 1) the economic benefits which
result from the offstream storage program must exceed the total
economic costs, and 2) the benefits from each project purpose must
at least equal its separable costs. Preliminary to the inquiry
into economic justification, economic benefits and economic costs
were developed for a range of reservoir sizes between 1.19 MAF and
2.3 MAF as an aid to determining the appropriate reservoir
capacity. Previous studies have determined that reservoir sizes
of 1.0 MAF or less have marginal economic utility. In the
remainder of this sectlon, the procedures used to develop these
costs and benefits will be discussed in more detail.

Economic Costs

Each alternative LBG plan investigated included: (1) a specified
size of LBG Reservoir; (2) a selected conveyance capacity; and

(3) a selected operatlon mode for pumplng—generatlng plant
operation (i.e., continuous operation or peaking operation). 1In
these present studies, all alternative reservoirs were operated to
simulate the current SWP Water Delivery Risk Analysis operation
mode for determination of water supply accomplishments. A range
of pumplng capac1t1es between 2250 cfs and 5600 cfs was examined
in combination with reservoir sizes ranging from 1.19 MAF to

2.3 MAF. The ratlonale for selectlng these conveyance and storage
ranges is discussed in detail in Section VI.

Summary sheets 1dent1fy1ng the elements of cost analysis for each
of the alternative plans are contained in Appendix A. All costs
estimated for construction, operatlon, maintenance, and
replacement costs are at 1988 prices. Present-worth values for
future costs, power revenues and water yield accompllshments are
referenced to the initial year of project operation, using a
discount rate of 6 percent per year and a 50-year period of
analysis. Pumping energy rates and recovery energy revenue rates
were escalated for projected energy value which exceeds general
inflation for the 50-year service life using recent Department of
Enerqgy pro;ectlons of future energy rates. The Department's
current pollcy on the approprlate discount rate for economic
analysis, 1nclud1ng cost-effectiveness analysis, is set forth in
two memoranda which are reproduced in Appendlx A. As noted, this
policy is subject to annual review and revision.

Iv-1
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The economlc cost of each of the alternative reservoir sizes
compared in this analysis. was calculated as the sum of the
following component costs:

1. Present worth of capital costs (indexed to the date of initial
water delivery), composed of the following cost items:

a. Contract costs - 1988 (September) Cost Index

b. Design and construction supervision costs

c. Operation and maintenance costs during construction
and start-up

d. Plannlng costs

e. Right of way and relocations costs

f. Operatlng (energy) costs during initial reservoir
fill period

g. Mitigation costs (order of magnitude estimates)

2. Present Worth of Annual Operating Costs and Power Revenues:

a. Fixed O&M costs

b. Replacement costs

c. Variable pumping electrical costs

d. Value of net generation energy lost at Oroville and
San Luis due to LBG operations (as a result of lower
heads at Oroville and more efficient peaking of
generation at San Luis)

e. Less a deduction for revenue from power generation at
LBG Plant Nos. 1 and 2

Wildlife mitigation plans and costs for wildlife, botanical, and
cultural resources are still being developed at this time.
However, it is known that the bulk of mitigation costs are
incurred at reservoir sizes less than 1.19 MAF. In addltlon, the
preliminary analyses completed to date indicate that mitigation
costs for reservoir sizes 1.19 MAF to 2.3 MAF vary only slightly
with increasing reservoir size. Therefore, only estimated
incremental mitigation costs have been considered in comparing
alternatives in the 1.19 MAF to 2.3 MAF range.

The present worth of capital costs and annual costs to the time of
initial water dellvery are detailed in Appendix Tables Al through
Al4. Annual operatlng costs and revenues for the various
alternative reservoir sizes are detailed in Appendix Tables Ala
through Al4a.

Contract costs and annual_?osts for the 1.19 MAF (formerly

1.25 MAF) reservoir size and the 1.73 MAF reservoir size 1/
were taken from cost estimates prepared by Design and Construction
in November 1988. Cost curves for the various project components

1/ Revised Area-Capacity Curves reduced former 1.25 MAF to
1.19 MAF and former 1.8 MAF to 1.73 MAF.
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were developed from these D&C estimates for a full range of
reservoir sizes from 1.19 MAF to 2.3 MAF and for pumping/
generating plant capacities varying between 2250 cfs/3000 cfs and
4500 cfs/ 6000 cfs (5600 cfs/7400 cfs for the 1.7 MAF reserv01r)
Reservoir 51zes less than 1.19 MAF were not 1nvest1gated in this
analysis since studies performed in 1986 indicated that sizes
equal to or greater than 1.19 MAF are the most cost-effective
reservoir sizes. Contract costs for the 1.19 MAF, 1.6 MAF,

1.73 MAF, 1.8 MAF, 2.0 MAF, and 2.3 MAF reservoir sizes were
developed from these curves for three separate pumping/generating
plant capacities--2250 cfs/3000 cfs, 3500 cfs/4350 cfs and 4500
cfs/6000 cfs (5600 cfs/ 7450 cfs for the 1.7 MAF size). All
capac1t1es quoted are nominal pumping/ generating capacities at
design head.

Planning costs, rlght of way costs, and O&M and replacement costs
were taken from estimates made by the DWR Divisions of Planning,
Land and Right of Way, and Operations and Maintenance,
respectively. Quantities of electrical power and energy consumed
and generated were taken from power studies performed by O&M's
Project Operations Studies Branch. Costs and revenues associated
with those energy quantities were calculated using the year by
year unit costs for on-peak and off-peak energy and capacity
provided by the Energy Division (see Appendix A).

A summary of economic costs for the various reservoir sizes which
were examined is presented in Table VI-3.

Econonic Benefits

Relatlve economic benefits for each of the alternative reservoir
sizes were developed using DOP's Economic Risk Model. This model
operates on a 57-year dellvery schedule produced from an operatlon
study run on DWRSIM for the 57-year historic hydrology, simulated
to produce year-by-year dellvery schedules for the SWP configured
with a selected LBG reservoir size.

The Economic Risk Model (ERM) was developed to evaluate the
economic benefits of additional development of the SWP. The model
is designed to evaluate the economic consequences of changes in
the year-to-year availability of water supplies. This eliminates
the need to rely on summary quantities such as firm or average
yield which do not convey important information about costs to
water users which result from variation in deliveries. The model
can use operations studies based on historical record hydrology or
on synthetically-generated hydrology.

Because shortage management is the focus of this approach, the
model measures benefits by estimating the ability of the
facilities being evaluated to mitigate local costs and losses
associated with a shortage. To do this, assumptions about the
long-term and contingency shortage management strategles Whlch
would be employed by the SWP service areas are 1ncorporated in the
model along with estimates of the costs and effectiveness of these

Iv-3
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measures. Conservation measures are employed as the first measure
of shortage management and an assessment made of the ability to
meet water demands with the conservation measures imposed before
further shortage management measures are employed.

Economic losses which cannot be avoided by shortage management
measures are quantified by the use of a parabolic loss function.
The basis for the use of this function is the assumption that the
value of an increment of water increases as the shortfall becomes
larger. This follows from the fact that (1) the uses of water
which are curtailed first tend to be those which would result in
the least damage or inconvenience and (2) the uses which are the
last to be curtailed are orders of magnitude greater in value than
those to be curtailed first. A residential user survey recently
prepared by the State Water Contractors (SWC) for the Bay-Delta
Hearing and presented as SWC Exhibit No. 51, "Economic Value of
Reliable Water Supplies", was used to verify the reasonableness of
the economic loss function.

The model accounts for the value of deliveries greater than
current consumptive needs from both the SWP and Colorado River
system. If storage capacity exists in the M&I Contractors!
distribution systems, it allows the "excess" deliveries to be
stored to reduce the economic impact of future shortages. The
model also accounts for costs associated with any ground water
banking or reservoir carry-over storage programs. Current
contractor distribution system storage and planned banking,
terminal reservoir storage, and water transfer programs are
operated on an annual basis by the ERM as part of the shortage
management program.

The model was designed to: (1) compare alternative project
operations, (2) show the integration of a proposed project in an
overall water management plan, (3) show the value of "banking"
programs, (4) look at the potential for extreme economic losses,
and (5) test the sensitivity of results to changes in assumptions.
The model currently evaluates benefits directly for urban uses in
the South Coastal service area and for agricultural uses in SWP
service areas in the San Joaquin Valley and in the South Coastal
service area. The ERM currently assumes that benefits equal costs
for all contractors listed in Table IV-2(b).

The output of the ERM consists of a tabulation of projected
economic losses that would be experienced by the SWP South Coast
M&I contractors and by the SWP San Joaquin and South Coastal
agricultural water contractors, averaged over the 57-year historic
hydrologic cycle for a specified demand level as a result of
projected deliveries being less than projected demands. The
expected annual operation costs to the M&I contractors are
tabulated along with savings to Ag contractors from decreased SWP
pumping costs. A sample of this output from the ERM is shown in
Table IV-1 for a sample reservoir alternative study. This table
illustrates how the economic benefit of the alternative size being
studied is derived for the specified demand level. The difference

IV-4
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between the M&I contractors' economic loss in the base case

(i.e., ex1st1ng SWP facilities) and the loss with the study

alternative is added to the difference between the Ag contractors'

economic loss in the base case and the loss with the study
alternative. Table IV-1 demonstrates how this data is used to
roduce a comp051te benefit for the reservoir size under
investigation.

Table IV-1
Sample Economic Risk Model Output
(All values are $x1,000 on average annual basis)

Total Request = 4221.00 AG Request = 1248.00
MI Request = 2905.00 System Loss = 68.00 Supply Increment = 0

Difference
w/LBG w/0o LBG (Benefit)

Expected M&I loss = 119000.0 192139.0 73139.0
Expected cost of M&I

operation = 272863.0 259166.0 -13697.0

Expected AG loss = 13420.0 23832.0 10412.0

Expected AG cost avoided = 5053.0 8974.0 3921.0

Total Annual
Benefit 73775.0

To the comblnatlon of the M&I and Ag direct benefits adjustments
are made for savings to the Ag contractors due to decreased SWP
aqueduct use (Ag cost avoided). Further adjustments are made for
the increased cost of SWP aqueduct use resulting from the
incremental dellvery of the alternative being studied, for the
cost of recharglng banked supplies (when a portion of the
incremental delivery is devoted to banking), the cost of
conservation programs and other water management programs, and for
the cost of treating banked water once it is extracted for use as
M&I water (difference between the M&I operation cost in the study
compared to the base case). In summary, the economic benefit at
the specified demand level of the study alternative, when compared
to the base case, equals the combination of:

1. The M&I contractor economic loss which is avoided.

2. The Ag contractor economic loss which is avoided.

3. The cost of Ag contractor pumping energy for the
incremental water supply (variable costs only).

4. The increased M&I contractor pumping energy cost (negative).

5. The cost which is avoided for M&I contractor programs for
management of scarce supplies or developing alternative
supplies.
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Table IV-2(a)

Economic Risk Model Benefit Areas

Contracting Agencies Whose Benefits are
Calculated Directly by the Economic Risk Model (ERM)

Contracting Agency
SAN JOAQUIN VALLEY AREA

1.
2.
3.
4.
5.
6.
7.

County of Kings

Devils Den Water District

Dudley Ridge Water District

Empire West Side Irrigation District

Kern County Water Agency

Oak Flat Water District

Tulare Lake Basin Water Storage District
Subtotal

SOUTH COASTAL AREA

8.
9.

10.
11.

12.

13.
14.

*

San Bernardino Valley Municipal

Water District

San Gabriel Valley Municipal

Water District

San Gorgonio Pass Water Agency

The Metropolitan Water District of
Southern California

Ventura County Flood Control District
Castaic Lake Water Agency

Crestline - Lake Arrowhead Water Agency

Subtotal
Total

Iv-6
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Maximum SWP

Entitlement (AF)

4,000
12,700
57,700

3,000

1,153,400

5,700

118,500

1,355,000

102,600

28,800
17,300%*

2,011,500
20,000
41,500

— 5,800

2,218,850

3,573,850 (85%)

Approximately one-half of Agency covered in ERM.
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Table IV-2(b)
Economic Risk Model Benefit Areas (Cont.)

Contracting Agencies Whose Benefits are
Calculated Indirectly by the Economic Risk Model

Maximum Annual

Contracting Agency Entitlement (AF)
UPPER FEATHER AREA
1. City of Yuba City 9,600
2. County of Butte 27,500
3. Plumas County Flood Control and
Water Conservation District 2,700
Subtotal 39,800
NORTH BAY AREA
4. Napa County Flood Control and
Water Conservation District 25,000
5. Solano County Flood Control and
Water Conservation District 42,000
Subtotal 67,000
SOUTH BAY AREA
6. Alameda County Flood Control and
Water Conservation District, Zone 7 46,000
7. Alameda County Water District 42,000
8. Santa Clara Valley Water District 100,000
Subtotal 188,000
CENTRAL COAST AREA
9. San Luis Obispo County Flood Control and
Water Conservation District 25,000
10. Santa Barbara County Flood Control and
Water Conservation District 45,486
Subtotal 70,486
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Table IV-2(b) (Cont.)
Economic Risk Model Benefit Areas

Contracting Agencies Whose Benefits are
Calculated Indirectly by the Economic Risk Model

Maximum Annual

Contracting Agency Entitlement (AF)
SOUTH COAST AREA

11. Antelope Valley-East Kern Water Agency 138,400

12. Coachella Valley Water District 23,100

13. Desert Water Agency 38,100

14. Littlerock Creek Irrigation District 2,300

15. Mojave Water Agency 50,800

16. Palmdale Water District 17,300

17. San Gorgonio Pass Water Agency 17,300%*
Subtotal 278,650
Total _ 643,936 (15%)

* Approximately one-half of Agency covered in ERM.

Thus derived, the economic benefit for an alternative reservoir
size at a particular demand level (i.e., 4.2 MAF) must be combined
with benefits at other levels, distributed throughout the 50-year
perlod of analysis, and the present worth of the series taken to
arrive at the worth of the benefits referenced to the date of
initial deliveries from the reservoir. 1In this study we evaluated
two demand levels, 4.2 MAF and 3.7 MAF. After an examination of
entitlement requests from Bulletins 132-87 and 132-88 and

Bulletin 160-87, the 3.7 MAF demand level was assigned to the date
of initial dellverles (approximately 2002) and the 4.2 MAF demand
level assigned to 2020. An exponential growth function was
applled to the benefits in the years between 2002 and 2020.
Benefits after 2020 were assumed to remain constant since the 4.2
MAF maximum entitlement has been reached. The benefit thus
derived for an alternative reservoir size represents the benefits
for 85 percent of the SWP entitlement requests, as is illustrated
in Table IV-2. This represents the full entitlement requests from
the SWP contractors who fall within the portions of the service
area modeled by the ERM. The economic benefits to the remalnlng
15 percent of the contractors are taken by ERM as equal to their
allocated cost for the alternative. Fully detailed worksheets of
the benefit analysis can be found in Appendix A at the end of this
report.
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V. Description of Alternatives

A range of reservoir sizes and pumping/generating plant capacities
were analyzed for their economic cost and economic benefit. The
pumping -generating plant capacity combinations and alternative
designations are shown below:

Table V-1
Reservoir Sizes and Pumping/Generating Plant Capacities
Investigated

Alternative Number

Plant Capacity Plant Capacity Plant Capacity

(cfs) * (cfs) * (cfs) *
{MAF) 2,250/3,000 3,500/4,650 4500/6000
1.19 1 2 -
1.60 3 4 -
1.7 - - S %
1.73 6 7 8
1.80 - 9 10
2.00 - 11 12
2.30 - 13 14

* Capacity shown as Pﬁmping/Generating and P/G Plants 1 and 2
sized with equivalent capacity

** P/G Capacity 5600/7450 cfs
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Alternative
Nos.

Alternative Reservoir Sizes

Table V-2

Base Data for

9 10

11 12

13 14

Punmping Plant
Capacity

2250 cfs

3500 cfs

4500 cfs

5600 cfs

Reservoir
Capacity
(1,000 AF)

Normal Water
Surface Elev.
(ft)

Surface Area
(acres)

Height of Main
Dam (ft)

Volume of Main
Dam (mill cu yd

Maximum Pump Lift
from California
Aqueduct (ft)

Height of Salt Cr
Saddle Dam (ft)

Volume of Salt Cr
Dam (mill cu yd)

Volume of Other
Saddle Dams
(mill cu yds)

1190

723

11,270

374

9.9%

506

191

7.9%

NIL

1600

753

12,474

404

12.4%*

536

221

12.0%*

0.4%*

1728

763

12,870

414

13.2

546

231

13.4

1800

769

13,070

420

13.8%*

552

237

14.2%

2000

784

13,700

435

15.2%*

567

252

16.2%

1.3*

2300

805

14,580

456

17.3%

588

273

19.2%

2.0%

* Interpolated Estimates
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Major structural components of the LBG alternative plans are
listed as follows:

Dam and Reservoir

P ton et T e e L e
SQ MO QQDw
S Nt s ot N Casst? Nt s

Main Dam

Saddle Dams

Spillway

Outlet Facilities (Outlet facility requirements will
vary with reservoir size and conveyance plans.)
Reservoir Clearing and Preparation

Road Construction and Relocation

Land and Right of Way Acquisition

Utility Relocation

Conveyance Systen

(a)

(b)
(c)

(d)
(e)

Conveyance Canal No. 1 (below the existing Los Banos
Detention; includes connection facility to California
Aqueduct and crossing at Interstate 5).

Pumping-Generating Plant No. 1 (plant and waterways)

Modifications to the existing Los Banos Detention Dam
Spillway (required in case of emergency drawdown at Los Banos

Grandes) .

Conveyance Channel No. 2 (below Los Banos Grandes Dam)

Pumping-Generating Plant No. 2 (plant and waterways)

The size and cost of the components of these alternatives vary
according to reservoir size or pump-generate plant capacity, as
detailed in Table V-3.
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Table V-3

Facility Component
Sizing Criteria

Facility Size and Cost
Varies According to

Reservoir P/G Plant

Alternative Facility Capacity Capacity
1. LBG Main Dam and Saddle Dam Y N
2. LBG Spillway Facility N#* Y
3. LBG Inlet and Outlet Works N* Y
4. Intake Channel No. 2 N* Y
5. Pumping/Generating Plant No. 2 N* * Y
6. LBD Inlet and Outlet Works N Y
7. LBD Right Abutment Spillway N* Y
8. Intake Channel No. 1 N* Y
9. Pumping/Generating Plant No. 1 N** Y

10. Road, Utility Relocation, and
General Reservoir Costs Y N

* The size of this facility is controlled in part by emergency
drawdown criteria independent of reservoir size

*% Pumping/Generating facility sizing was selected for each
alternative

The costs of the 14 alternatives evaluated in this report were
developed by using facility size and cost curves developed from
the memorandum reports of the Division of Design and Construction,
entitled "Los Banos Grandes Offstream Storage Project" dated
August 1988 through November 1988. These reports contained
project descriptions and cost estimates for four alternative
configurations of reservoir size and pumping/generating capacity
as shown in Table V-4. Cost curves were developed from these
estimates from which the cost of the 14 alternatives were derived.
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Table V-4
Reservoir Sizes and P/G Plant Capacities
Assumed in Base Cost Estimates
(Used as Basis of Cost Curves)

Reservoir P/G Plant #1 P/G Plant #2 Operational

Capacity Capacity Capacity Regime
(MAF) (cfs) (cfs)
1.19 ¥/ 2250/3000 2250/3000 Continuous flow

incidental power

1.19 1/ 2250/3000 4500/5800 Continuous (#1)
Peaked power (#2)

1.19 1/ 4500/5800 4500/5800 Off Peak Pumping
On Peak Generation
Both P/G Plants

1.73 2/ 2250/3000 10800/14400 Continuous (#1)
Pumped Storage (#2)

1/ 1n previous studies and estimates this alternative was called
1.25 MAF. More recent area/capacity data down-grades capacity
to 1.19 MAF.

2/ 1n previous studies and estimates this alternative was called
1.80 MAF. More recent area/capacity data down-grades capacity
to 1.73 MAF.

Where required, cost data, indexed to 1988, were taken from the
September 1985 "Reconnaissance Study and Cost Estimate for Los
Banos Grandes Project! and used as supplemental points to verify
cost curves and facility sizing curves developed from the 1988
reports. Cost curves are presented in Appendix A.

Further discussion of facilities included in the 1988 D&C reports
are available in those memorandum reports. Reservoir sizes less
than 1190 TAF were not considered in this analysis, based on the
1986 LBG investigation results showing that the most cost-
effective yield occurs at storages greater than 1190 TAF. Studies
of pumpable surplus Delta outflows show that incremental pumpable
diversions to LBG decline for LBG P/G plant capacities greater
than 3500 cfs and approach zero near 5500 cfs. Consequently, P/G
plant capacities greater than 5600 cfs were not evaluated in this
study. Equivalent sized plants for both P/G plants were used in
these studies based on the conclusions of the Division of

V-5
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Operations and Maintenance's Power Studies and the analysis by the
Energy Division of power benefits. The Los Banos Creek alignment
for conveyance facilities were used for all 14 of the
alternatives. Previous studies have discounted the utility of the
Lone Oak conveyance scheme (through San Luis Reservoir). Water
supply operation studies also support larger pumping capacity for
additional average yield and dry period supply.

It should be noted that the project components listed above would
be required for the purposes of water supply development and power
recovery. These are the key items for consideration in these
project formulation and sizing studies at LBG. The project, when
completed, will include recreation facilities, mitigation measures
due to inundation impacts, and some flood control modifications
(Los Banos Detention Dam spillway modifications). Since
recreation costs and flood control modification costs are still
being developed, these items were not included in these sizing
studies but will be accounted for in the final feasibility
analysis of the selected plan.

A large part of the impacts from inundation on wildlife, riparian
habitats, and cultural resources occur with the first increment of
impoundment and a major portion of the impacts are associated with
impoundments up to 1.19 MAF. The plans for mitigating the initial
impoundment impacts are still being developed and thus the costs
associated with such impacts are unknown at this time. However,
impacts on sensitive plant communities, grasslands, streambeds,
and farm ponds from increasing reservoir sizes above the 1.19 MAF
size up to 2.3 MAF are more easily predicted. Therefore, for the
purpose of comparing alternative reservoir sizes we have included
estimates of incremental mitigation costs.
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VI. Discussion of Analyses
Pumping/Generating Plant Capacity

The annual LBG water release/refill cycle, and consequently the
water supply accomplishments, of LBG facilities are constrained by
three factors:

1. The avallablllty, distribution, and frequency of surplus
winter flows in the Delta as well as the Delta water quality
standards affecting diversion rates.

2. The avallablllty of pumplng capacity at Banks Pumping Plant
(and its attendant capa01ty in the California Aqueduct) beyond
that required for operation of the remainder of the SWP.

3. The magnitude of pumping capacity available at LBG Pumping/
Generating Plants 1 and 2 and the LBG Reservoir size.

The 1nterre1at10nsh1p of these three factors define the
probability of diverting a given volume of water through the
agueduct to offstream storage at the LBG facilities. The complex
relationship of the first two factors can only be predicted
through an operation study of the SWP and CVP systems performed on
a simulation model such as DWRSIM. Several such operatlon studies
were performed as part of this LBG formulation investigation in
order to predict surplus delta outflow (SDO) and Banks available
capacity under several differing conditions. The third factor -
the effect of LBG P/G plant capacity on divertable water -~ was
studied from the output of these DWRSIM operation studies. As
Figure VI-1 shows, average annual pumpable diversion to LBG
(assumlng 10,300 cfs Banks Pumping capacity operated with D-1485
restrlctlons) rises linearly as a function of LBG plant size until
a plant capacity near 3,500 cfs is reached. Thereafter, the
incremental pumpable dlver51on decreases as plant size increases
until it approaches zero near a plant size of 5, 500 cfs. To state
this dlfferently, after a plant size of 3,500 cfs is reached, a
decrea51ng amount of water can be dlverted per increment of
additional LBG plant capacity.

The reasons for these diminishing diversions are related to the
interaction of the above mentioned constraints on LBG water supply
accompllshments. Up to a LBG pumping capacity of 3,500 cfs the
SDO which is pumpable at Banks exceeds the capacity of LBG plant
to pump. After 3,500 cfs plant capacity is passed the decreasing
available pumping capac1ty at Banks constrains the ability of the
LBG pumping plants to divert additional uncontrolled Delta water
to LBG. Only on 1nfrequent occasions is there SDO pumpable at
Banks that could be diverted to LBG if additional LBG pumping
capacity were avallable. Beyond a LBG plant capac1ty of about
5,500 cfs, increasing LBG plant size does not yield much
addltlonal average annual diversion since nearly all SDO which is
pumpable at Banks has been diverted to LBG.

VI-1
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FIGURE VI-1
AVERAGE ANNUAL PUMPABLE SURPLUS DELTA DIVERSION TO LBG
WITH 10300 CFS BANKS PUMPING CAPACITY AND VARIOUS LBG PUMPING CRPACITIES

E

4

=

g 700 — _ 10,300 CFS
§ -

:

E

— |
APAC\TY
NOTEs ASSLMES 4. 2MF DEMAND LEVEL
FULL THROUGH DELTA FRCILITIES, AND 1. OMAF KB
400 | | | [ I I I

D—054137

D-054137



As additional support to the contributions toward average annual
water delivery that the larger pumping plant capacities make
(above the minimum 2,200 cfs nominal at design head), larger plant
capacities provide a margin of dry period yield. Studies of the
1928 through 1934 critical dry period indicate that with a pumping
plant capacity of 3,500 cfs an additional 130 TAF can be diverted
to storage in LBG over that which could be diverted with 2,250 cfs
plant capacity. This additional dry period yield results from the
capacity which is available to divert the brief high volume flood
flows that occasionally occur during protracted dry periods.

In addition to the incremental average yield and dry period
incremental yield benefits of larger Pumping/Generating Plant
capacity, a 1989 study prepared by the Energy Division determined
that additional economic benefits and operational benefits will
result from installing larger plant capacity.

Figure VI-1 demonstrates the relative water supply accomplishments
of pumping plant capacities greater than 2250 cfs. A frequency
plot of divertable surplus Delta outflow is presented in Figure
VI-2 for several LBG Pumping Plant capacities. Reservoir refill
characteristics for a range of pumping plant capacities and a
range of annual draft volumes are shown in Figures VI-3 and VI-4.

The net benefits analysis for a 1.73 MAF reservoir and a range of
pumping plant sizes between 2,250 cfs and 4,500 cfs is presented
in Figure IV-5. Net benefits maximize near 3,000 cfs when LBG is
staged after North Delta Facilities and near 3,500 cfs when LBG is
staged before North Delta Facilities. Based on these analyses, a
3500 cfs pumping plant capacity is proposed for both pumping/
generating plants after a consideration of both net benefits and
reservoir operation and refill cycles. Equal capacity at both
plants is proposed since previous studies have indicated that
there are substantial water supply and power benefits from both
LBG plants having the same capacity.

It should be emphasized that these investigations have reconfirmed
the importance of the proposed South Delta Improvements to the
water supply accomplishments of LBG. All studies have assumed
that with the completion of SDI, the Corps permit for Banks will
be modified to allow a pumping rate of 10,300 cfs at Banks during
all months except when D-1485 pumping restrictions are in effect.
Further, these studies have imposed a 2,000 cfs limit on Banks
during May and June when storage withdrawals are being made at
Lake Oroville in accordance with the DWR letter agreement with the
Department of Fish and Game. This agreement provides that DWR
will impose these restrictions as long as decision D-1485 is
still in effect.
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FIGURE VI-4
LOS BANOS GRANDES RESERVOIR SIZING STUDIES
REMRE@VERYFWI%FWVWI&BSIZEFEERWIRSHDVWI&BHVMMWTSUM
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FIGURE VI-5
1L.0S BANOS GRANDES PROJECT FORMULATION STUDIES

NET BENEFIT ANALYSIS OF VARTOUS PUMPING PLANT CAPACITIES

SOUTH DELTA IMPROVEMENTS, 1.0MAF KB, AND 1. 73MAF LBG

FULL DELTA PACTLITIES. 1.0MAF KB, AND 1.79MAF LBG
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Reservoir Operation

The initial step in any reservoir sizing study is to select an
operation mode. Early studies of LBG evaluated water supply
accompllshments from three distinct types of operatlons of LBG:
1) Operatlon for maximum annual dellvery, 2) Operation for maximum
dry period supply; and 3) an operation midway between the two
which reserves one-half of the maximum dry period supply and then
maximizes apnual delivery with the remainder (called 1/2 Firm

Ope g;;gg), These siudles were performed u51ng DWR's Water
Delivery Risk Analysis*/ criteria. These operating criteria
produce average annual deliveries which tend to be near the mid-
range between a flrm yield mode of operatlon and an operation
which tries to maximize average annual delivery.

This Risk Analysis criteria is applied to new SWP facilities by
molding the target storages at Oroville, San Luis, and LBG such
that the level of risk through the dry period approximates the
level of risk 1mposed by the current Risk Analysis Operation.
Initial screenings of benefits using the ERM showed that the
current Risk Analysis Operation is more beneficial to the SWP
contractors than other operational modes and therefore, Risk
Analysis Operation was selected for these studies. An operatlng
range must be selected for DWRSIM studies of LBG, even with a Risk
Analy51s mode of operation, since LBG's ratio of inlet/outlet
capacity to storage is so much lower than San Luis Reservoir or
Lake Oroville. Since the Risk Ana1y51s operation considers the
total carry-over storage of Oroville, San Luis, Kern Water Bank,
and LBG when making a delivery level decision, the additional
system storage LBG prov1des allows hlgher deliveries to be made
from other SWP facilities with higher 1nlet/out1et to storage
ratios. Thus the carry-over storage requirements of Risk Analysis
operation are met even though LBG 1s operated through a lower
range than San Luis Reservoir.

A series of 57-year operation studies with historic hydrology was
run on DWRSIM for several LBG reservoir sizes (1.19 MAF, 1.73 MAF,
and 2.0 MAF) with 3500 cfs pumping plant capacity and all operated
through an annual 550 TAF range (hereafter referred to as
operating storage). These studies were run for both a 3.7 MAF
demand level and a 4.2 MAF demand level. Operation studies for
the remaining reservoir sizes and pumplng plant capacities studied
were then run on a PC based model using DWRSIM data as the
starting point. PC model runs used an annual operating storage
for each reservoir size that produced a constant level of
deliveries through the critical period.

1/ "State Water Project Water Delivery Risk Analysis and Criteria
for 1989", DWR, December 1988.
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Yield

As discussed above, the selected operatlonal mode for these LBG
formulation studies is the DWR Risk Analysis operational crlterla.
This mode of operatlon balances the risk of operating for maximum
average delivery against the risk of operating for maximum dry
period supply.

The plot in Figure VI-6 shows the relationship of two types of
y1e1d (incremental average annual delivery and 1ncremental SWP dry
period supply attributable to LBG) to LBG reservoir size for the
Risk Analysis mode of operation. These curves are specific for a
4.2 MAF demand level, 3500 cfs P/G plant capac1ty at LBG, and the
SWP configured with full Through Delta Fac111t1es, a 1.0 MAF Kern
Water Bank, and full 10,300 cfs pumping capacity at Banks Pumping
Plant. This full Banks capacity is assumed for all months except
May, June and July when D-1485 strlped bass pumping restrictions
were 1mposed as well as a 2,000 cfs limit in May and June when
storage withdrawals are belng made at Lake Oroville.

As Figure VI-6 shows, the incremental average annual delivery due
to LBG would be about 10 to 15 percent greater if LBG were
constructed before NDF.

The plot for dry period supply rises linearly with increasing
reservoir size as would be expected. Average annual dellvery is
linear against reserv01r size for the smaller reservoir sizes.

For the larger reservoirs the incremental average annual delivery
realized with increasing reservoir size declines at an ever
increasxng rate. The decrea51ng slope of the average annual
delivery curve can be attributed to the fact that at the 4.2 MAF
demand level a major part of the SWP shortages of one and two year
durations have been satisfied by LBG contributions. Since a major
component of the proposed reservoir is short-term carry-over
storage to meet the one and two year duration dry periods,
increasing LBG reservoir size above 1.75 MAF shows diminishing
returns in contributions toward alleviating SWP shortages.

It should be noted, again, that should Kern Water Bank or NDF be
staged after LBG or be constructed to provide SWP yields lower
than those assumed in these studies there would then exist a
greater opportunity for a LBG larger than 1.75 MAF to contribute
to SWP shortages. Under these conditions LBG would produce a
higher average annual delivery for the larger reservoir sizes.

conomi enefi

Economic benefits were calculated on the ERM u51ng as input the
SWP deliveries generated in the operations studies described in
the previous section entitled "Reservoir Operations". SWP
deliveries from these studies were processed through the ERM to
derive benefits to the SWP contractors from each reservoir size.
A summary of the composite economic benefits for the various
reservoir sizes is shown in Table VI-1, following.

VI-4
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FIGURE VI-6
LOS BANOS GRANDES RESERVOIR SIZING STUDIES
YIELD ANALYSIS —~ INCREMENTAL SWP YIELD DUE TO LBG
AVERAGE ANNUAL YIELO (RISK ANALYSIS CURVE OPERATION) AND DRY PERIOD YIELD
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TABLE Vi-1
LBG ECONOMIC BENEFIT STUDIES ~ CALC OF COMPOSITE BENEFIT
Full Through Delta Facilities, 1.0maf KWB & LBG(3500cfs Pumping Capacity)

2010 DEMAND STUDIES 2035 DEMAND STUDIES AVG
AVG. AVG. AVG, AVG. VG ANNUAL AVG. AVG. AVG. AVG. ANNUAL
RESERV ANNUAL ANNUAL ANNUAL ANNUAL OMPOSITE RESERV ANNUAL ANNUAL ANNUAL ANNUAL CMPOSITE

SIZE M&ILOS M&ICOST AG LOSS AG COS BENEFIT SIZE M&!I LOSS M&I COST AG LOSS AG COST BENEFIT

(taf)  ($1000) ($1000) ($1000) ($1000) ($1000) (taf) ($1000)  ($1000) ($1000) ($1000) ($1000)
base 41378 233543 15797 5048 0 base 192139 259166 23832 8974 [¢]
1000 19511 238024 8492 3188 27441 1000 148257 266802 20489 7715 38748
1180 17911 238345 7634 2875 29001 1190 141603 268180 19748 7438 47144
1600 13866 239127 8267 2360 35046 1600 129552 270034 18480 6959 69086
1728 14860 239100 €824 2484 33488 1728 125142 271369 17903 8741 62956
1800 14211 239108 5855 2205 35289 1800 124843 271385 17802 6741 83240
2000 14435 238191 5442 2049 35549 2000 121727 272098 17427 6562 86297
2300 14043 230483 4940 1860 36340 2300 117460 273098 16696 6287 70570

LBG ECONOMIC BENEFIT STUDIES -~ CALC OF COMPOSITE BENEFIT
SDI,KWB & LBG (3500cfs) - NO NORTH DELTA FACIL.
All Values are $1000

2010 DEMAND STUDIES 2035 DEMAND STUDIES AVG
AVG, AVG. AVG, AVG. VG ANNUAL AVG. AVG. AVG. AVG.  ANNUAL
RESERV ANNUAL ANNUAL ANNUAL ANNUAL OMPOSITE RESERV ANNUAL ANNUAL ANNUAL ANNUAL CMPOSITE
SIZE M&ILOS M&ICOST AG LOSS AG COS BENEFIT SIZE  M&ILOSS M&I COST AG LOSS AG COST BENEFIT
base 58384 223042 18994 7152 0 base 261819 247513 28655 10790 0
1180 18645 236674 8882 3345 38026 1180 147553 266761 18245 7247 107971
1600 15320 234780 7426 2801 45245 1600 140171 268306 18223 8862 115215
1728 14087 238637 6931 2610 43308 1728 136321 269845 17185 6475 118941
2000 15008 238282 6195 2333 43665 2000 134580 269790 17253 8497 120647
2300 146812 238735 5505 2073 44846 2300 131816 270370 16927 8374 123290
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Composite benefits from the 3.7 MAF demand level studies (year
2010) and the 4.2 MAF demand level studies (year 2020) were used
to derive a stream of benefits through the 50-year service life of
the facility, and the present worth of the stream taken. The
present worths of the benefit stream for the various reservoir
sizes are presented in Table VI-2.

These benefits for the various reservoir sizes are also plotted in
Figure VI-7. As can be seen from this plot, increments of LBG
reservoir storage above about 1.75 MAF produce rather limited
incremental benefits when the SWP is configured with new
facilities consisting of full Through Delta Facilities, 1.0 MAF
Kern Water Bank, and a Los Banos Grandes Reservoir. This trend
follows from the fact that as the 1.75 MAF reservoir size is
approached, long-term carry-over storage - storage beyond the

550 TAF annual operating storage plus 50 TAF minimum power pool -
reaches the point where nearly all of the SWP shortages are filled
for the one and two year drought sequences. Shortages for drought
sequences which last longer than two years are not fully met with
LBG carry-over storage, but since such sequences are rare in the
historic hydrology, the impact on average benefits from these
sequences is much less than the benefits from the one and two year
duration dry periods.

Table VI-2
Present Worth of Benefits*
for Various Reservoirs Sizes

Present Worth Present Worth
of SWP Benefits of SWP Benefits
($ millions) ($ millions)
Reservoir Size Alternative with full with
(MAF) Number Delta Facil.**  SDI only**
1.19 2 817.1 1618.2
1.6 4 997.3 1743.2
1.73 7 1054.0 1796.7
2.0 11 1105.7 1826.6
2.3 13 1172.5 1875.8

* Referenced to the year of initial water delivery from
LBG using 6 percent discount rate and a 50-year period
of analysis.

** Benefits for SWP Contractors calculated with 3,500 cfs pumping
capacity at LBG and SWP configured with 1.0 MAF Kern Water Bank
and Delta facilities as shown.
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FIGURE VI-7

L0S BANOS GRANDES RESERVOIR STZING STUDIES
ECONOMIC ANALYSIS

PRESENT WORTH OF BENEFITS ATTRIBUTABLE TO LBG
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This trend can be seen in Figure VI-7 as incremental benefits from
adding addltional long-term carry-over storage begin to decrease
after reserv01r sizes 1ncrease beyond 1.2 MAF and become linear as
a reservoir size of 1.75 MAF is reached. Stated dlfferently,
there are slightly decreasing benefits from adding addltlonal
long-term carry-over storage beyond the 1.75 MAF reservoir size
when the SWP is configured with full Through Delta Facilities and
a 1.0 MAF Kern Water Bank.

If only SDI and a 1.0 MAF Kern Water Bank were added to the SWP
prior to LBG, benefits attributable to LBG would be greater than
when LBG is staged after full Through Delta Facilities (see Figure
VI-7). This can be attributed to the higher occurrence of one and
two year duration dry periods in which the base facilities cannot
meet all the shortages. 1In these periods additional COS at LBG
makes a distinct contribution to SWP benefits.

Costs of Alternative Reservoir Sizes

The first cost of LBG fac111t1es is essentially a linear function
in the range of reservoir sizes between 1.19 MAF and 2.3 MAF.
Figure VI-8 demonstrates this linearity for both first cost and
first cost plus interest during construction.

Table VI-3
First Cost of Various Reservoir Sizes

Present Worth

Reservoir First of Expenditures to
Size Alternative Cost * Initial Delivery
__(MAF) Number ($million) ($ million)
1.19 2 569.7 757.8
1.6 4 637.0 842.4
1.73 7 662.0 876.4
2.0 11 706.1 938.4
2.3 13 752.9 1005.3

* All alternatives include 3500 cfs P/G plant capacity

Table VI-3 summarizes project first costs, and the present worth
of total expenditures to the point of initial delivery from the
reservoir for the various alternatives with P/G Plant Capacities
of 3500/4650 cfs. Reservoir fllllng costs, and other
miscellaneous costs to the point of initial water delivery as well
as full detail on contract costs are shown in Table VI-4,

VI-é6
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TABLE Vi-4
SUMMARY OF TABLES A1 TO A14

o/20/0% LOG BANOS QRANDES STUDY
1088 COST OF ALTERNATIVES: BUMMARY
(MILLIONS 1940 3)

! H ] i 1 i : i I i : 1 i i i :
' ALTERNATIVE Ne. { 1 M 2 N 3 ' 4 N [ ] M s N 14 v ] ' ° . 1 N 1" H 12 N 13 . 14 i
; ] . . . . 1 . . . * ] U '
[ 1 [} R v )
! PROJECT DESCRIPTION : 1.19 MAF 1 1.80 MAF 1 L.TO MAF | 1,73 MAF t 1.80 MAF i 2.00 MAF ' 2.30 MaF 1
] ! 22BOCFS : ITOOCFS ! 2IB0CPFS ! OO CFS ! SBO0 CFS § 2250 CFS [ 3500 CFS | 4500 CFS ! 3500 CFS ! 4800 ! 3500 CFS § 4500 CFS | 3500 CFS | 4500 CFS !
! ' 1 : : t 1 ' : : : : t : t t
! CONTRACT ACTIVITIES ! s : : 1 : 1 ! 1 1 t ? 3 : 1
t t ' H 1 ' ' t 1 1 1 t 1 ! ¢ 1
! PAIN AMO SAODLE DANS ' 114.6 ¢ t1e.6 ¢ 157.4 ¢ 157.4 ¢ 168.0 ¢ 7.8 1 171.8 ¢ 1718 ¢ 100.1 ¢ 100.1 : 201.8 1 201.% § 231,42 291.4 1
! 1 3 1 : 3 1 s 3 : 3 t 1
t CHANNEL §1 ! 15,6 ¢ .. 15,8 ¢ 6.8 ¢ 1.0 15.6 ¢ 1.9 ¢ 17,81 .01 17.8 1 16.0 1 17.8 ¢ 1.0 : 17,8 3
3 : : : ! 1 ! 1 1 1
: cHANNEL 92 t 4.4 .2 a4 6.2 .21 4.4 s.2! 7.8 1 .2 7.8 ¢ s.21 7.8t 6.2 7.8 1
: H 1 1 s : : ! 1 ! 1 ' 1 ! ! t
: INLET-DUTLET <LBO> t 21,1 ¢ 27 M1 ¢ 27.9 ¢ 3.3 ¢ 21.1 1 2r.9 ¢ 3.3 .91 ».2 ! 27.9 ¢ n.s i IR ] 33.3
' : ! : 3 ! ! 1 t 1 1
: INLET-OUTLET <LBGD ' .4t ca.9 1 %0.7 3 0.9 @ 1.2 ¢ 52.1 ¢ ?2.9 1 9.1 ¢ 4.1 ¢ LTS 7.1 .21 ar.4 1 100.3 t
1 t 1 1 : t : ! 3 1 1 ! 1 1
t PUNP-GENERRTOR PLANT 81 ! 2.0 1 4.3 2.0 .3 ; ?8.7 ¢ 32.0! R 1.4 4.3 ¢ 1.4 : .3 s1.4 3 .33 st.4 3
: 1 ! : 1 : 1 ? ! ! 1 1 3 t t
: PUMP-CENERRTOR PLANT 82 1 63.4 ¢ 9.7 ¢ s8.5 1 9.0 1 1459 ¢ se.5 ¢ 101.8 1 124.8 ! 100.2 ! 1238 1 102.2 ¢ 128.9 ' 104.9 ¢ 129.2 1t
1 ' ! ! : : 1 1 t ! t t 1
: LBD SPrLLUAY C1> 1 10.8 ! 10.8 ¢ 10.8 ¢ 10.8 10.8 ¢ 10.9 ¢ 10.8 ! 10.8 ¢ 10.8 § 10.0 ; 10.0 3 10.0 1 10.8 1 10.0
: ' : ' : : ' ! 1 1 1 ' t t
s L83 SerLLumy : 1.2 ¢ 1.2 3 n.z 1.2 : 11.2 ¢ 11.2 ¢ 1.2 ! 1.2 .2 11.2 : 11.2 3 1.z 1.2 i 1.2 ¢
1 : H 3 ! : : : : 1 1
: ROAC AMO UFILITY RELOCATION : 28.3 ¢ 2.3 8.3 1 28.3 : 20.3 1t 2009 ¢ 20.3 ¢ 20.3 .y 20.3 ¢ 20.3 0.3 § 20.3 : 283
: 1 : 1 ' 3 1 : 1 1 1 s 1
! GENERAL RESERVOIR t 1.1 ¢ 17.8 ! 7.0 1 10.5 ! 20.7 1 17.4 ¢ 1.9 1 20.4 19.1 8 20,4t 19.6 3 20.5 ¢ 20,41 20.7 1
' : ' 1 ] : ' ! : t 1 1 1 : 1 t
1 CONTRACT SUSTOTAL : 3¢8.9 ¢ 0.2 ¢ @7.0 ¢ asa.3 40,1 ! 434.0 ¢ s1a.8 ! $77.3 ¢ $23.0 ¢ ses.0 ¢ sar.9 ¢ s13.5 § ssr.¢ 1 €s2.0 1
3 t : : : 1 : ! 1 t t 3 : 1
H .
: 1 ' : ' : 1 ' ' 1 N 1 t ! s s
I AHNUAL EXPENOL TURES 1 : : 1 ! ' ! ! 1 t 1 1 t ! 1
1 t t : : : 1 1 1 1 1 t 1 $ : !
: OZSIGN ANG CONSTAUCTION : 0.7 ! 108.7 3 102.1 ¢ 119.9 : 158.2 ¢ 108.2 : 124.9 ! 140.0 1260 | 142.1 133.4: 1.0 142.8 : 188.3
1 : ' : t t 3 : : 1 1 1
1 NITIGATION, ORR ACTIVITIES €20 ! 5.0 ¢ 5.0 ¢ 5.0 : .0 ! 5.0 5.0 ! 5.0 ! 5.0 : 5.0t s.0 $.0 ! s.0 s.0 : .0 1
t : t : : : : ' 1 : 1 $ 1
: PLANNI NG : 12.2 ¢ 12.2 ¢ 12.2 ¢ 12.2 12.2 12.2 ¢ 12.2 1 12.2 1 12.2 ¢ 12.2 t 12.2 1 2.2 } 2.2 12,2
: ! : s : : : ' : 1 t ¢ t
: PIGHT OF uAy : s.6 ¢ 5.8 @ 5.8 ¢ s.¢ ! s.6 ! 5.8 2 5.8 ¢ s.6 ! 8.6 ¢ s.6 s.8 2 5.6 ¢ 5.8t s.s ¢
: H 1 : t : 1 t ! 1 1 1 ! : 1 :
: ANNUAL SUBTOTAL : 11.8 ¢ 129.5 ¢ 12309 ¢ 142.7 ¢ 178.0 ¢ 120.0 ¢ 147.8 ¢ 182.8 : 149.6 ¢ 164.9 ¢ 156.2 ¢ 171 165.3 ¢ 190.9 :
: : : ' : : : ! ! : t ' ! ' '
: 1 ? : : : : : : 1 : : ! :
! TOTHL CONTRACT AND ANNURL COSTS ¢3) ! ar7.4 St9.7 ¢ $40.9 ¢ 837.0 8101 ¢ s82.0 ¢ s82.1 ¢ ?40.1 22,8 § 780.9 ¢ ?06.1 ¢ 7es.1 ! 7s2.9 : e32.9 @
H : : H H : :
: : t : t : : t : 1 ! !
: : s 1 : : ! : : t t : : 1 :
T F.U. OF TOTAL EXPENOITURES TO : 609.3 ! 724.0 ¢ s97.0 : #0684 1,031.5% ! ?12.0 ¢ 7.y ¢ 9342 1 es0.1 ¢ 947,58 ¢ e91.1 1 9084 ! s4.S1 31,0480
! INITIAL DELIVERIES, EXCLUOING ' : : : t : ! ? t 1 H : ! :
! ENERGY COSTS <62 <37 ! : : : : : : : 3 1 1 s : 1
: : H ! : 1 : t : : 1 ' ! t !
: : : : : : : : ! : : 1 ! ! :
! OINITISL FILLING ENERGY COSTS : »s.3 ¢ 32.8 ¢ 4.8 : 348 35.3 ¢ 5.4 ¢ 3.1 .2 .0 : se.0 3.6 ¢ 4.8 2 s4.8 ; s34
: ! ! : t t : H : : : :
T F.U. INITIAL FILLING ENERGY COSTS ¢ 6.1 3 3. 43.3 ¢ .0 7.5 ¢ “r.0 ¢ LR .4 e 0.3 a3 .1 se. ! ss.s ¢
: : : : : ! : t : : t 1
L : : : : : : : ! : : ) ! : :
I F.u. DF TOTAL EMPENDITURES TO : 45,4 ¢ ?%7.8 @ #30.3 ¢ 1,069.0 : ?59.8 ¢ e78.4 ¢ 72,6 : eS¢ 9870 ¢ 98.41  1,035.§ ! 1,005.3 ! 1,109.%
T INITIAL DELIVERIES, INCLUDING 1 1 s : : t ! 1 1 1 1 : ' 1
t  ENEPGY COSTS <82 <3 t 1 : : t : 1 : . 1 1 1 : 1 1
: : t : : : t ! t : 1 t H t t
b d

(1) PROILCT OPLRATION BLGINS THIS YIAR,
(20 LOST OF 1BG SPIWAY MAY B SHARLD WITH U.S.B.R. BLCAUSL OF A REQUIREMINT O INCREASE
THE TMIRGLNCY 1LOOD CONIROL CAPARNITY, THUS, THL TOTAL CONTRACT COST MAY St RIOUCED.
131 TOTAL MITAGATION COSTS 1O NL DLTLRMINED UNDER CUKRLNT STUDNS {OR 1,71 MAT RESERVOIR SiZE.
INCRUMINTAL MITICATION COSTS ARL PRUSTNTLD N TABLL VIS,
(42 LXCLUILS MITIGATION COSTS,
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FIGURE VI- 8

LOS BANOS GRANDES RESERVOIR SIZING STUDIES
COST ANALYSIS

FIRST COST. AND FIRST COST PLUS COST TO INITIAL DELIVERY

FIRST COST

+ COSR TO INIT. Del.

FIRST COST

NOTE« FIRST COST ARE FOR S500CFS P/G PLANT CRP. 1 INCLUDES FLANNING, DESIEN CONST. INSPECT. . STRRTUP O ANG R COSTS
SNITISATION COSTS NOT INCLUDED - NITIBATION RUANS PRESENTLY UNDER DEVELOPHENT)

1. 00

l ! | | |
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TABLE V-8
LOS BANOS GRANDES STUDIES
COST OF ALTERNATIVES: SUMMARY OF NET CAPITALIZED COSTS
(MILLIONS 1988 $)

11 ALTERNATE NUMBER ] 1 2] 31 4| s | 8 | 74 8| 9| 10 | 1 | 12 | 13 14 |
I i + : ! -——F -+ -4 fl ===~ |
| | COST COMPONENT DESCRIPTION | RESER. SIZ { 1.19 MAF 1 1.8 MAF | 1.7MAF | 1.73 MAF | 1.8 MAF | 20 MAF | 23 | MAF |
i1 {PIG PLANT CAP. | 2250 CFS | 3500 CFS | 2250 CFS | 3500CFS | 5600 CFS | 2250 CFS | 3500 CFS | 4500 CFS | 3500 CF8 | 4500 CFS | 3500 CF8 | 4500 CFS | 3500 CFS | 4500 CFS |
1| dzmzezsrsirex 2 2ooe
[ Future Worth of Total Expenditures to | 1 | | | 1 | | | | | | | 1 |
Hi Initia} Deliveries | 6454 | 7578 | 7303 | 8424 | 10890 | 7598 | 8764 | 097268 | 8915 ] 0878 | 0384 | 10355 | 10053 | 1,1035 |
It | [ I | | | | I | | | | | ! |
i1 Present Worth of Operational Expense | | { | | | | | | { | i | | |
11 During 50 Year Service Life (1) | 1168 | 852 |} 1167 | 8068 | 900 | 118.2 | 828 | 834 | 825 | 842 | 828 | 83.5 | 80.7 | 815 |
b | | | | | | i I | 1 | ] | | |
11 - fmm e — - e - t—

1 Subtotal | 7620 | 8430 | 8470 | 9230 | 1.1590 | 8780 | ©959.0 | 10560 | 9740 | 10720 | 10210 | 1,119.0 | 10860 | 1,1850 |
| | I | | | | | | | | | I | | |
11 Present Worth of Incremental Mitigation | | | | | | | | | ] | | | ] |
11 Costs During 50 Year Service Life (2) | 00 | 00 | 12 | 12 | 15 | 1.5 | 15 | 15 | 1.5 | 15 | 22 | 22 | 28 | 28 |
11 | | | ! I | | I | | | | | | |
b | i i ] ] i | | ] ! | | | i !
1 | | | ! | | | | | | | I | 1 |
[ NET CAPITALIZED COST | 7620 | 8430 | 8482 | 9242 | 1,1005 | 8795 | 9805 | 10575 | 9755 | 10735 | 10232 | f,121.2 | 10888 | 1,1878 |
i I | | ! 1 | | | 1 | | | | |

=

(1) Incremental Mitigation Costs Beyond the Mitigation Cost Associated With the 1.25 maf Reservoir
(2) Operational Expense includes :
a) Present worth (PW) of future fixed O&M costs
b) PW of future replacement costs
¢) PW of future variable electrical costs (for pumping) at LBG Plants 1 and 2
d) PW of differential ensrgy at Oroville and San Luis
o) Less PW of revenues from future electrical power generation
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Projected operating and maintenance cost, replacement costs, and
power costs (less revenues from projected power sales), as well as
incremental mitigation costs are summarized in Table VI-5 along
with the Net Capitalized Cost for the various reservoir sizes and
pumping plant capacities examined. Figure VI-9 presents a plot of
Net Capitalized Cost vs reservoir size for 3500 cfs pumping
capacity. As can be seen, this relationship is nearly linear as
reservolr size increases with only small incremental increases
which can be attributed to increasing reservoir fill costs and
operating costs.

Net Benefits

Summaries of Benefits, NCC and Net Benefits for each reservoir
size are shown in Table VI-6. Figures VI-10 and VI-11 show the
relationships between net benefits and LBG reservoir capacity.

Table VI-6
Summa of Net Capitalized Cost
and Net Beneflts for Various Reservoir Sizes

w/Full Delta Facilities

NCC
Allocated P. W. of Net
Reser. to SWP SWP Contr. SWP Contr.
Alt. Size NCC Contractors Benefits Benefits
No. (MAF) (S mill) ($ mill) ($ mill) ($ mill)
2 1.19 843.6 834.6 817.1 -17.5
4 1.6 824.2 915.0 997.3 82.3
7 1.73 960.5 950.9 1054.0 103.1
11 2.0 1023.2 1013.0 1105.7 g92.7
13 2.3 1088.8 1077.9 1172.5 94.6
w/South Delta Facilities
only
NCC
Allocated P. W. of Net
Reser. to SWP SWP Contr. SWP Contr.
Alt. Size NCC Contractors Benefits Benefits
No. (MAF) ($ mill) ($ mill) ($ mill) (S mill)
2 1.19 843.6 834.6 1618.2 783.6
4 1.6 924.2 915.0 1743.2 828.2
7 1.73 960.5 950.9 1796.7 845.8
11 2.0 1023.2 1013.0 1828.6 815.6
13 2.3 1088.8 1077.9 1875.8 797.9
Note: All Costs and Benefits are for P/G Plant Capacity =

3500/4650 cfs

vi-7
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FIGURE VI-9
LOS BANOS GRANDES RESERVOIR SIZING STUDIES
COST ANALYSIS FOR VARIOUS RESERVOIR SIZES
NET CAPITALIZED COST

NOTE:  ITIGATION O0STS NOT INCLUDED - MITIGATION FLANS PRESENTLY UNDER DEVEL OPNENT)
NCC IS SHOWN FOR LBG PLANT CAP. OF S500CFS
I I I I I
1.00 1.25 1.50 2.00 225
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FIGURE VI-10
LOS BANGS GRANDES RESERVOIR SIZING STUDIES
ECONOMIC ANALYSIS
NET BENEFITS ATTRIBUTABLE TO LBG GHEN STRGED AFTER NORTH DELTRA FACITITIES)

150

LBG INCR.NET BENEFITS WITH SWP CONFIGURED W TOF. 1.0MAF KB AND LBG
NOTEs NET BENEFITS RRE SHOWN FOR LBG P/6 PLANT CAPRCITY = 3500 CFS

-0 [ | [ | |
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FIGURE VI-11
LOS BANGS GRANDES RESERVOIR SIZING STUDIES
ECONOMIC ANALYSIS
NET BENEFITS ATTRIBUTABLE TO LBG OGMHEN STRGED BEFORE NORTH DEL.TR FRCITITIES)

8
1

NET BENEFITS (¢ MILLIONS)
2
|

700 —

1BG INCR. NET BENEFITS MITH SWP CONFIGURED W/ SOI. 1.0MFF KB AND LBG

NOTE: NET BENEFITS SHOWN ARE FOR LBG P/6 PLANT CRPACITY OF 3500/4350 CFS
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| | I I
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As can be seen from Figures VI-10 and VI-11, a goal of maximizing
Net Benefits leads to a LBG reservoir size of approximately

1.75 MAF when the SWP is configured with a 1.0 MAF Kern Water Bank
and South Delta Improvements. With full Through Delta Facilities,
the optimum size for LBG Reservoir is indicated to be 1.75 MAF or
larger. However, the incremental net benefits beyond the 1.75 MAF
51ze are minimal. Accordlngly, the optimum size of LBG Reservoir
1s indicated to be in the range of 1.75 MAF. A selection of a LBG
size in the range of 1.75 MAF leads to the recommendation of
normal water surface elevation 763.0, which equates to a reservoir
size of 1.73 MAF. In past studies thls water surface elevation
was associated with the much-studied reservoir size of 1.8 MAF.
More recent topographic mapplng and area/capac1ty curves have
downgraded storage at this water surface elevation to 1.73 MAF.

VI-8
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Appendix A

Economic Cost Data Detail and

Economic Benefit Analysis Detail
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Capital Cost Summaries for Alternatives 1 - 14
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3.7 and 4.2 MAF demand levels.
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PROJECT DESCRIPTION
HITIGATION, O&N RCTIVITIES <%
ANNUAL SUBTOTHAL
OF TOTAL EXPENDITURES TO

RORD AND UTILITY RELOCATION
PLANNING

HAIN AND SADDLE DANS
CHANNEL $1

CHRNNEL $2

INLET-OUTLET <LBDD
INLET--OUTLET <LBG>
PUNP-GENERATOR PLANT $1
PUNP-GENERATOR PLANY $2
LBD SPILLUAY (2>

LBG SPLLURY

GENERAL RESERVOIR
CONSTRUGCTION SUBTOTAL
DESIGN AND CONSTRUCTION
RIGHT OF LAY

THE EMERGENCY fLOOD CONTROL CAPABNITY. THUS, THE TOTAL CONTRACT COST MAY B REDUCED.
(3) TOTAL MITAGATION COSTS 1O BL DLILRMINED UNDER CURRENT STUDILS FOR 1.73 MAF RESERVOIR SIZE,

INCREMENTAL MITIGATION COSIS ARL PRISINTLD IN TABLL VIS5,

F.N. INITIAL FILLING ENERGY COSTS

INITIAL OELIVERIES, EXCLUDING

ENERGY COSTS <6 <
INITIARL FILLING ENERGY COSTS

F.N. OF TOTAL EXPENDITURES TO
INITIAL DELIVERIES, INCLUDING

CONTRACT ACTIVITIES
ENERGY COSTS (6% <4

ANNUAL ERPENDI TURES

FaM.

(2) COST OF LBG SPILLWAY MAY BL SHARLD WITH U.S.8.R. BECAUSL OF A REQUIREMENT TO INCREASE

TOTAL CONSTRUCTION & ANNUAL COSTS <9
(1) PROILCL OPLRATION BLGINS THIS YLAR.

(43 EXCLULLS MITIGATION COSTS,
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PROJECT DESCRIPTION
INITIAL FILLING ENERGY COSTS

ANNUAL SUBTOTAL

CONSTRUCTION SUBTOTAL
NITIGATION, O&N ACTIVITIES <%

PLANNI NG

PUINP-GENERATOR PLANT $2
L8O SPILLUAY <25

ROAD AND UTILITY RELCCATION
GENERAL RESERVOIR

DESIGN AND CONSTRUCTION

L8G SPLLMNAY

RAIN AND SADDLE DANS
INLET-OUTLET <LBDD
INLET-QUTLET <LBGD
PUNP-GENERATOR PLANT 81

RIGHT OF uAY

CHANNEL $2

CHRNNEL 81

THE EMLRGENCY 1LOOD CONIROL CAPABILITY, THUS, THE TOTAL CONTRACT COST MAY 8t REDUCED.
(3) TOTAL MITAGATION COSTS TO BL DLTLRMINLD UNDER CURRENT STUDILS FOR 1.73 MAF KESERVOIR SIZE.

INCREMENTAL MITIGATION COSTS ARE PRESENTLD IN TABLE VIS,

F.U. OF TOTAL EXPENDITURES TO
INITIAL DELIVERIES, EXCLUDING

ENERGY COSTS <6x> <4
F.H. OF TOTAL EXPENDITURES TO

INITIAL DELIVERIES, INCLUDING

INITIAL FILLING ENERGY COSTS
ENERGY COSTS <6R> <40

CONTRACT ACTIVITIES

ANNUAL EXPENDI TURES

F.d.

(2) COST O LBG SPILWAY MAY BL SHARLD WITH U.$.B.R. BECAUSL Ot A REQUIREMENT TO INCREASL

TOTAL CONSTRUCTION & ANNUAL COSTS (4>
(1) PROJLCY OPLRATION BLGINS THIS YIAR,

(4) EXCLUDLS MITIGATION COSIS,

8/'28/83



S1SOD NOHVOLLIW S1ANTIXT (¥)

"AVIA SiH1 SNIDIB NOILVH140 1D310¥d (L)

*S-A FIRVE Nt OTINISTAD 13V S1SOD NOILLVOILIW TVINIWINDNI

ISYIADNI OL INIWININDIA V 40 1SAVITE "¥'F°S°N HLIM GIAVHS I8 AVW AVMTILS D81 10 150D (2)

3ZIS WOARISIY VW ££°L 301 SNANLS LNTAAND YIANN OINIWSILIA 38 O1 S1SOD NOILVDOVLIW 1IV10) (f)
‘GIDNATY 38 AVW 1SOD IDVIINOD IVIOL IHL ‘SAHL “ALINAVAVD TI0RINOD QOO AINIDNIWT TH)

‘oM 9~d
"ON 9~d

€$40> QUM NSISIA 1Y U 9-d

Z
T

Cld> T "ON OYIH N91S30 9-d
SCAUD ALIJUGND F%UUOLS

C1d> NOLIBAITI °S$°N WNLINUW
SMTIUNYILW ¥4 UIHG WITSANG

05$+4/009S
0S$»L.70098
“N39 Ze&
194

2%t

e 2= == A= as mn ws o= ba Be AS ee S5 Ao e Be 4w a8 Bv S8 e P G5 4% Gn G5 me G4 BB S8 B S5 ES SC Ga e v T WE =S E8 S8 me - e 4o 26 ¢ bh 4= 4p 5 A8 e B me 46 ma Se me vh ws RO Fn =o we

- 3
: :
BTl ET Pl zrigbicesiiEiiiiiaii
BRI I EER. : 4 ERE ]
Sow 5o 8o~ & -2 I 2 $ o T KK
R B 4 2 B R
wmo ] wRo an z [ ng mm.‘-_l W
ﬂﬂi N.ﬂ .Nnn_ M M © 1““!11'8 =
W - W 7] W m uunwmwwnﬁz! [ad m
wmi a & )Wi 2 m M * a3 s o = 3 307 m m g
SRR | F . | 8RR 1 B & BE sl 2L 88 .. 21 p
" IN Am ” m uﬂﬂ c - Q cr ]ﬁ
Ny E3 N 2= 2228 8
zZ3 m < Wl z - 9 5 m I @® 3
1m mm m s S % v 8 . » =
&0 3G 0 - 5 ¥ 2 bl g
-~ < - Lnd o “ u
&3 o v ¥3 4 " g
8 F 5
- e “
“ 5
v
-
' 8
-A
a7
a a [ - > “
- - @ ” ) o
oy
. %
2%
w w - t~! o
. . . . . . o
w [ o o0 ] (-]
"
. §
3 -
ol
w w - - > o
. . » . . . -
& a a Fy 2 -]
I
©
10
3]
' Al
A F 3 n N N “
. . . . . L]
~ -~ - - - o
-
~w
-
; w
v o e RN . 2
@ o [ e! o ©
-
' 8
-0
X
« [ - !~! %
» h v 13 . B
o [ © e ! w e
[
1§
-
1"
] ] o w w - » o
1) . . . 2 . . L]
~ ~ o ] o -3 o
-
3
X
@ @ o o ! ~ m&
b 4 H b . . . 14
L - FY [ ] 0 o -
me e oo acas | seoemsense | onoene asne | o anas | o5 e o8 oo e an me e oe ve o an ov | == s ae 6o on me 56 56 Su 44 e se ma e oe S4 o Fo S5 0 Se me e oe 2o ov oe [ on on b4
1 -
[ o
- P R o83 wwmml
y O O T A 4 ® °% mm..sw
Lod L4 » Lo
- - R AR S,
. - mswm_._.__
L3 [
30 fzar >
W msg
N ~n [ - [ LX)
v y o o v . £ £9324
© . 3 @ o SWM
e m= o mn | e mm e e wn § on ohm e e § = e | = e o e e e | 8 R 8 R S 58S e B8 s mm == An ae B8 5 S A5 @5 % =e >e o= =e = == == = »
-
°
I
g g1 uw 5 '
h v v v .
- I o (-] »
.
3
@ . ! o P W 7
& « g 3 W 3 » N @ 2 b4
h M H . N - h
A A LY » o »wlo e L'
-
°
-4 -1 ﬂ.— .l_ - .l.v.. N e - [ 3 ..:%
8 2 1 o o oo w e - 88 8w & 0
. . . . . « e * 8 e e e s -3
~ - (] - o £~€€6 N A ¢ o 0 o
-
o
o
5 3% i3
d a 3 £
* . -
a ) w
-
T - - - _N
~ - A - - [ W - FY wl
© o 9 ) ° W N W O A O N W AN 8
h . . h ’ P R Y o
% - L N o o © ® A W “w o W
"~
-3
2 2 : " " PR N NN nf
N m w - [ e - W A = N t” W
. b h . o« e i IR T P
~ ~ ) » o o Ioa “ v o o o o
N
- - £ 3 1 .W
'3 g% g 8 e w & 2. 23 e w 8 =5
) L) . » - .« n~ [N I LA | -
0 - - » - (-3} [ NoA W A A

D—054165

D-054165



991¥50-d

991 VvSc0—-4d

TABLE A6
LOS BANDS GRANDES STUDY

1908 COST OF ALTERNRTIVES

1.73 NRF 2,250 CFS
CMILLIONS 1968 35

8/°28/89

«001-u2
9 <>

~5

1990-91
-11

PROJECT DESCRIPVTION

o L)
] .
N a
o © N - L ]
. * o . e g
w N ¥ @ & &~
- w0
ae em e ce @4 6n 2% B4 os Bv on o= 24 6a ¢n Tv Su S8 ws 4e oo an o= vh 4w 2% wm
n o o o o oo m ]
o ] [ R T .
* m L T T -
" - - Y

® & 9 8 N = o O o
[ N R ) .
N m =~ & ¥ w v M- N <&
L 4 - o«

W o T 0 N« B OO0 Y B oo

.ﬂmnh.-..iw-.-
” ~ .bu 474N”

o 0 0 © o » & > M O m
L N I S ) & o
® N = v © ¥ M N o N~
- - - - 13
53 w ®» O
[ + e a
-~ o N M
- o

e en ca ow 4 4 am Tu 4a su cu 06 o4 wa b4 o= 24 4 2 A= we 4 4o on B8 we an

8 58 oo wa 28 Ge OB Sk AL cu e o= B4 vs a ca S8 50 o ca ea o = G4 on o= oo

[~}

@8 24 on t= T8 2% T2 vo 4w 48 Pu *8 T4 =0 v 48 on 44 28 08 Pe T% E 4n 48 o ==

-]

0% 4% 2a e 04 68 68 te ce o4 =v 4t Su am et @4 =8 4% on o am om == w4 am am on

et a¢ he mr 08t 04 vu we 2o oo om b be u on o By 2 On 9% 40 =& an =n 4w ==

(-}

e a% 4a 4m 05 tn B g cc 4o 4e 4u Am an w= 45 = *h s ou as == ve e ve 4n o=

ae By 04 44 00 4 AR 4u UL *6 65 O% 4 == ae se o5 W o0 ea o o v 4 =e oo o0

«® B4 ou w4 =t 08 02w be o0 2o S 4= 4n b4 44 E Ru 4w su ve e Ch N 4 o= =n

PUNP-GENERATOR PLANT $2
LBD SPILLNAY <2>

ROAD AND UTILITY RELOCATION
GENERAL. RESERVOIR
CONSTRUCTION SUBTOTAL

PUNMP-GENERATOR PLANT €1
L8G SPLLURY

PAIN AND SADDLE DANS
INLET-OUTLET <LBD)>
INLEV-OUTLET C(LBGD

CHANNEL $1
CHANNEL $2

CONTRACT ACTIVITIES

N O &8 o w
S-S
L v aw

- o
-4 -t

~ ~
. .
" -~
® o ]
. . .
o m L
m o »
. . .
[ ]
- -t

@ o rr su ma 2o ek an 20 20 2w v on

-

3
13.1

-

69
- Al -
- -

R e

~ © w

" "

- [HER

- [
1

@ 2% vm 90 4o eo 4o aa 2% e v o an

v v

FR A U SR P

4 ©s »
» . .
» »
o [~ o
. ] "

4 oo aw oo 00 A% su oo vo on on ws o

4% oo on o =e au we ¢ oo v =t ae o

RNNUAL, SUBTOTAL.

NITIGATION, O&Mt RCTIVITIES (3>

DESIGN AND CONSTRUCTION
PLANNING

ANNUAL. EXPENDI TURES
RIGHT OF uAY

101.8

9.4

5.9

o ou au

- ae

TOTAL CONSTRUCTION & ANNUAL COSTS <4

ne re am o we

108.7

118.9

120.5

OF TOTRL EXPENDITURES TO
INITIAL DELIVERIES, EXCLUDING

ENERGY COSTS (6>

F.N.

-2 4

L

e o o0 v an

»e o0 oo on =e

INITIAL FILLING ENERGY COSTS

INITIRL FILLING ENERGY COSTS

F.M.

A
-

e o o ve =a

»
”

OF TOTRL EXPENDITURES TO
INITIAL DELIVERIES, INCLUDING

ENERGY COSTS <62 <4

F.H.

% e ¥ aE st 2e Br G4 SR S5 ou o 94 S8 =0 Bu 44 B BE T4 Ge G= 2o We S8 FU tu ve co T S6 co €4 46 S@ M8 ha 4¢ B0 TE OB SB om T4 4T 4% TE L4 48 8 8 94 4 8 S0 O7 TE 44 0 44 =w Se 40 e oo on

PRYSICRL DRTR FOR ALTERNATIVES

{1) PROJILCT OPLKATION BLGINS THIS YIAR.

(2} COS1 Of LBG SPILLWAY MAY Bt SHARLD WITH U.S.B.R. BECAUSL Of A REQUIREMENT TO INCRLASE

1.73
394 GEN.

THE EMERGENCY FLOOD CONTROI CAPABRITY. THUS, THE TOTAL CONTRACT COST MAY 8¢ REDUCLL,
(3) TOTAL MITAGATION COSTS 1O BL DLTERMINED UNDER CURKRENT STUDIES FOR 1.73 MAF RESERVOIR SIZE.

ELEVATION <FTD

STORRGE CAPRCITY CNRF>:
P~G DESIGN HERD NO. 2 CFTO

MRXIMNUN H.S.

P~G Q AT DESIGN HERD (CFS)>

INCRLMENTAL MITIGATION COSIS ARL PRESINTLD IN TABLL VIS5,

225073000
22503000

1
2

P-G NO.
P-G NO.

{4) EXCLUDLS MITIGATION CQSTS,



o n % W 4e 56 40 me e o me an mr e e Be e HE B BE KB Be S6 55 as ES Re Se &6 A8 A8 56 SO BE G0 Ae ac 41 4a S Se M6 @6 Ae Be Ba e a® BE He 3 b4 e G Be A4 ae Re Bu Se me 46 B6 He Ra s 4u

' 2
- -~ -~ - -t
> [~ N t
< ad ~ o
C s oo §OEEMIIELREMIOZ 2 8 | 8
x Z g ..un. Do ~E e - =33 > z “
Dmlamo m.... . - m... r mumm o bl ndl - B - T B Y s B ) -
S5 F80 = 4 1 &4 o B 8 28 EE
SEFgoF i AR gR | OZES g g =
= 2 z o & z g o] z m m T
s o Y o O ] - m [ h N T ] -y
v z 2 X «@ 2 £ = % &
zZ 2 oml - g3 & a8 & ¢ b
E >3 2%x9 4r9 2 r ars F § % 4 F Frz geg-"-" 2
scbzEg busg t RE L ang g gBziopc-5c88338e,3
5 £22¢3 N 2 At 4 5 . = 3 EEEEER " < o
L EL L IR AT R F L E P R R
; S 2 - -
SR A I N R R =251 8ed 8y.56 nEl g
. -
g 8oc & s B 83z 8 22 2 g = 223 2
& © [ Ve - z ﬁ vow
= o0 % 3 ] m < s z = g 2 # o]
v G owo > Z m c - > e - = @ v
g . z2 < v & o 2 > < = F =
2] 5 3 - o -~ ] m ”- » g
I x = W ms M B ms o .l... 2 N o m
> = m v . “l (79 “I— o ™m -
E -~ ZF (-] [»] [~ m “ m
< > > “
T - > x5 x -3 " ‘
X o3 m 7 -y o '
z = 2 © “w N v ;
z £2 % v
£z M E e s e emmn § oo enas se s | o seaeae me | o0 av ve | == o= oo wo av on ve o0 on on me o= =t | oo 2v vw ov 4e == m= oo ve 4s @s 2o e Se 4o e 40 0% oo bu wu me wo bo mm ow oe § o o we
$ ¢ = C
Z zz m
s g6 ¢ L2
E =" F ' ~N1
|t .
T ozsm 2 > I I . a
<< ~R - " ] L} o -]
T ®= o i
voR o= > aesemroens | aseensnnne | e mesmence | S0 cear | 56 as e us ot bu on Ge e Be B0 40 56 | =6 =6 BE 55 4o &0 65 S0 B3 Bs oe oe bu Eb be 05 56 Ko 55 85 ou oo se vv 4 w0 ws §f 86 se
= 0 C
Z o4 »
- 3 ™ -
4 a 2 _m
(=4 e > 23
€z w w - " - *a
=] fad . . . . . . o
23 © L «n L o o
A € o va ou ou na | me ab se e by | 0 6 os 0n Be | 46 S0 08 | =6 60 Go 0o 48 00 24 56 56 5o 6o be &e | 46 S0 Bu e 66 Se FE L6 S0 Hu 96 A8 €8 46 Ba ha vh 48 66 BO UB GU Be pe e == me § oo oo
g5 =
- 0
y m W .vo
w
“ - !m
z
>3 4 w o » v - "o
s > 0 . N . . . . -
x < = A a A a a -3
m m Z
2R3 ve 4o ok 0o an | oo e v s an ) we s ms s e | wsowsu | o6 00 ve mu e 4o be on 5o am me we ou | S0 4o se oo ma Pu me Ae 5o Sa aa me se &4 oo ae we 5o 5o be be be oa ba bo me me | =0 an
o ™
< m 5 -
£¢ % X
»
(2] ‘ N
w m Al
N ©C
C s BEE R . 2
~ ~ 2] [ - (-]
.8
s
Wl
o w [ ol - “
. b 4 v v .
o ] o [ 3 [ 3 o
-
' 8
YR o
[ (7] > - » “
N h . v v .
o [ ° ° @ (]
ctae s eear | oo e tnuene § 5o asuean e | 55 aces | wees e me mn ne 4o e on oo 0o oe =% | @ oo o0 oe 5o as aa 6% 4= 4e oo 4o Gu Bn me ae me Sv am 4w e oo 5m ha os =e ou | ou 0o
[y
1§
-
"o
[ L] [ - - N
o H . i ' 1y . 4
~ ~ -] o i -] o o
'
X
m...
3 Blete , o . 3
w w ©° 0 ! [ ] A o -
me veoecnae § 20 asennete | Behe s ae me | o meos | weon se a0 o ae e ve me ovon vv ou | se 4e ou an =v +e as #= W= 4u oo me ve vu an we sa 28 ou +n e oo o= ve ov or oo § e ==y
oy
r
8 85
.m wu.ﬂm l
- [ w ‘.M u“m V
w I 2 o , v . SR %8 m
w - 9 (Y] @ ~ -} (79 Wﬂms
.ww m
" -.-1
AR
v > - - - LX) L
3 50F 1 E] F . ? | g3y
~ ~ - - ! - o Swm
meve e me be | sencocuswe | 4o ueaeonns | 90 ee ve | =* 56 oe ma an os 5o 06 00 0t e 5 Ou | =e me oo ho =o o6 Ge bb 66 ke ov +& 66 €8 52 S8 S8 ve Be FE me 56 S0 S0 4¥ 8 oe § o0 00
"
-
[ - " - ..tw
] 1 o ’_Z “ -1
b h ’ MR y ’
[ -] [ » e o [}
-
&
w " “ » - n - ol
AN "] o o [ 4
v b . o e h g .
b " o v e L - & O 1=1
[vy
= = - - m - a.tm
b - 8 @ ] S T = N 8 v R o wwnsd ©
. » . » 13 . . . . . . . ] . » - . -~
[ N oo ] ol w o w N < A ©
-
o
<
- 5 oS - - = - (4 _.D.u_
~N ~N [ w ! 1] * A N A W O e S n a o g
' . b h ’ il O A T R
) « o a o ® 0 A O O W N N O o @
-
I - - - .m
w w " - - o N A w
» [ [ d [ ] - N W e o G 0 N AN “
. » . . . [ . * . » . . . . 0
(Y] 0 ) L] @ FO © 0 W N v NN O
m -
Y
_wwu - - - - .w
) o N 3 " - - % o e w [5)]
vy (] E o A ~ N oo » W N W o w o 4
.&Umw " h y . ¢ . . IR M . e
) o o ~ o w o i w @ » (M
DAIM g
TEZ ™ e ve he mm e § wEs Ge or s | 64 e mser os | Be s 04 | Se G4m0 0% S Sv Be 6e $6 B @e S= ma | n Be S8 4 Be RS e M RS As M@ 56 =% S8 #S 6+ eu be ¢ T4 0 Be me me o0 be v § 08 ou
so_¢9r =
‘'R fm » N
NeAZ R b m
-
ma £ i )
28P% =3 N T
m-< > ~ N 4 2 - v o 2 S o m v 8 )
wmm ~ » [ . . . . . ’ . ) . a » . [
fa - L o o (] - F C A LY w N e o %
W.lm m
’wt m @0 02 e ne ae [ Wv we me be he | ae ws 4e Buae | o8 se s | 50 64 5 se = oh ne 6= o we S S0 e | = 0 we o Fe ae wo e 85 he ve We Ee wA S5 40 B 2e BG W4 o e we ua be =s ae § ow we
~n W(
on w» - .
33" ¢ o8
VN~ A
v
w ] < S o - A » a a o
v e . N Pl h v B 14
° w w L) o o o - -
& g
N * ] m » o o » - -
a o NER
m»muw & -3 ] SRl ip 82 8dRNr 2
7. - . h i i . . DN . . h . s . » . . . . . . » .
S cww - w - - - e 8 N O o Ao @ N DO NB B
4

D—054167
D-054167



891¥50-a
891L¥G0—-4a

==:=;:;:x-s:a:::xx:::x:::.-stag e
1
O @ 6 M ~ ¢ D O N M T M 0O 0 &8 W o : = N N T ~
dedggigaiggr §goadqg i gy g toq
A~ - - - - n -
- " e a N 3 - 218 g 3

ar e cecs cvsscnascasnansnvsan | seve tncecacrcn e sa e nnasne | TR ev on | a0 oeoncnan | wce ov ve oe
n e me on 4% %0 0o e oa ss ve se av 20 | 20 se co temc cu tm e v ve sm o vn | o awon | vo o onne cn § on o 4o vwoa

Q Q ~N ~

N 4 »
o . . . . - I3 » . ]
on " »w [ " o Q [ 4
[Bed - - - -
-
-

9.2 N N o

. . . 3 .

«f &0 ~dg §

0 o o O
] .

I | R 3

112.%

w v W N N> o -] ° o - ~ > 9
s . » . . e ’ Q] 4 - . . . »
” L. N N = om e ~ N * “ T
- b T
- -

* v
N = N =1 v
- -

:x:I::::::l::::I:::=I::l:::l:.:::l::lllxlxlx::1!::!::1::::1::
® W A KN N~ NR O @ D v o ™ o
. . L] i) . [ 1 1] . . ] L] * [ . .

S 4 Y 8 O N m O MmN 8 i ~ ~ o v v

| m v - - & - - - ” M "

” v - - - -

*

-

e amac § maon e ance | amer e vonn | oo ae on va oe

-4
162.1

1997-98

® m N~ >~ ¥ N Q * m N oW - - o o~ ~
~ . v e ¢ e } » . ¢ e e . . . . H
» D N w O &N N = o N w 0 » v h A
[ - - m - o - - m L3 ]
1 - t - ) - -

1 1

] '

-

-?
1
1

euea H oo oo su ma an sa o on o5 0% 24 a6 20 #8 4h #m 2o == o 24 e s tn s se case | acssavacacs russreancnance | sevmme | ovomvevece | o0 oeneanca | oo unon oo oo
0 [ ] w @ [ 4
. Lo + . 4
“ o 3 o o o [
}‘ - o - - -
”.
-
ev ~v 4 2e a6 ou on o6 +5 o6 o= ou +u == 4% s +6 o8 o8 w4 av om e 2o wn om ot | ov ac os o0 on vm mm e cm cw wacese | serece | vaceanasoe | ouonoecean | on oo oo e o

CHILLIONS 1588 $>
!
-9 t
bt
1

‘TABLE A8
LOS BRANOS GRANDES STuOY
1988 COST OF ALTERNATIVES
1.73 NRF 4,500 CFS

1992-93

FISCAL YEARS

o - © T 9 ° L3 [
N . . . g . I3 .
o ~ ~ ~ n ”n
[N - -
-
”.
b

o o .
+ s . 3 * . ’
~N

1990-91
-11

4 4 Se % 48 =4 46 @ 48 =% 5E 4% ov 4N o 4% S8 64 4% =4 ov ou Gv we e sa 2s | Bvcs s vsceva e cn v vncsmnva | o uu s § 2w ccasacae | anamenascn | oo vnononan

!
H

o L} Do *» o L]
3 . ] (] o ]
w - L o- - n L
on _
il
8
-
en 0o § =u ou 4o o8 o6 a0 45 aw @@ 4u me 44 =a 6o v o2 00 o0 w6 a0 a0 on 00 25 o0 00 o= | ov on 5 ou on wa ma on 20 40 92 w¢ 00 | o0 an e | 4040 va 00 an | oo as cnascn | v oo s ouos
-] [ ] © L) L] ©
. o . . ] o
” - - -t " m
” '
[
-
(-] e ] ~ ~
. . 1 . * *

2.1
-5
<4

o o

1987-58
~14

o T 1 v T v

d . ] . . .
i

o L] L [} 3 .3
4 . . . . . .
- ;- - [ (]

e en [ ae on on mn wt av o8 = 28 Bu 20 2a 46 o w4 46 =k 48 20 20 e ma ta Gs SaaL ar | e me onae os se cmcnomcssnanne | cnemae | seanacenon | secccscnce | cncecnon s

o L. ) w - -

5, . SR B e v
-

1

g

PROJECT DESCRIPTION

INITIAL FILLING ENERGY COSTS
OF TOTRL EXPENDITURES TO

INITIRL DELIVERIES, INCLUDING

ENERGY COSTS <6R)> <9

ANNUAL SUBTOTAL

CONSTRUCTION SUBTOTAL
NITIGATION, O&N ACTIVITIES <3>

NAIN AND SADDLE DANS
CHANNEL $1

CHANNEL $2

INLET-0UTLETY <LBOD
INLET~OUTLET <LBG>
PUNP-GENERATOR PLANT #1
PUNP-GENERATOR PLANT 82
LBD SPILLUAY <2

LBG SPLLNARY

ROAD RND UTILITY RELOCATION
GENERRAL RESERVOIR
DESIGN AND CONSTRUCTION
RIGHT OF WAY

PLANNING
F.l. OF TOTAL EXAPENDITURES TO

INITIAL DELIVERIES, EXCLUDING
ENERGY COSTS <62 <4

INITIAL FILLING ENERGY COSTS

CONTRACT ACTIVITIES

RANNUAL ERPENDI TURES

F.H.
F.M.

TOTAL CONSTRUCTION & ANNUAL COSTS (%

8/28/89

4% me wu va 4u =0 e B 4 %e 48 e 4 24 40 Se G0 e TG UL Tn =% 4% % 6 =4 eu 0" 5w 00 =m G o= o= C® Ce S5 A8 ¢ G¢ 44 46 Tm T4 O 06 A4 45 TE Gu 44 4SS0 O TO BT TT FL TE SU AT S8 48 ve o e oo

1.73

763

392 GEN.
4500/5985

4500/538%

2 CFD

P-G Q AT DESIGN HERD <CFS>

1
2

P~G NO.
P-G NO.

NAXINN H.S. ELEVATION CFTD

STORAGE CRPRCITY CHRFO:

PHYSICAL DRTR FOR RLTERNATIVES
P-G DESIGN HERD NO.

THL LMLRGENCY FLOOU CONIROL CAPABILITY, THUS, THL TOTAL CONTRACT COST MAY Bt REDUCED.
(3) 1OTAL MITAGATION COSIS TO BL DEILRMINLD UNDLR CURRENT STUDILS tOR 1.73 MAF KESERVOR SI1ZE,

INCRLMENTAL MITIGATION (OS1S ARL PRESENILD IN TABLL VES.

(2) COST OF 1BG SPILLWAY MAY BE SHARLD WITH U.$.B.R. BLCAUSL OF A REQUIREMENT TO INURLASE

(1) PROILCT OPLRATION BEGINS IHIS YEAR,

(4) EXCLUDULS MIHGATION COSITS



"S1SOD NOUVIILIW S1UNI1DX 1 (7)

TVIA SIHE SNIDIS NOILV3I40 1DHON4 (1)

"SHA 118V NI ATINISING T3V S1SOD NOH VI IVEINIWIADONI

TT1ZIS HOAYISTY J¥yW €71 304 STIANLS INTINND NTIANN AINIWATLIIA IR O S1SOD NOUIVOVIW IVIOL i)
“aIDNAIN I8 AVW L1SOD 1DVIINOD 1IO01 IHL ‘SAH] "ARIIEVAVYD 103INOD 0011 ADNIDIIWI IHL
ISYIEONI O1 INITWINMNDINA V 10 ISNVIIA "W8°S'N HIIM OTAVHS I8 AVW AVM IS D81 10 150D (2)

"ON 9-d

"ON 9-d
CS42> OUIH NIIS30 1Y b 9-d

14
¥

CON OYIH NIIS33Q 9-d

Cid> NOILIBAINI "SIt NNMIMUY

SCAUID ALTOMEHD IoMYOLS

<1d> Z
SIALIUNGILTY Y04 YINO WIISAHD

0S99 /005¢
0SB /00SE
N9 96€

et

e e o 5o me = B an 20 oo 4s A S= =w G e me 5 Re $a o G4 BS B4 be Be TE ME TE 6 e BE G Be b Pe Se Se 4% 4w b Yo RS SS Se S Be Be Se ve o o me Tm E% e o 4 ae == ve A4 ma oo me —n

My

AZ,

{

n
‘ned
80/82/9

ONINNUTY

C€> SITLTATION WO ‘NOTIHITLIW
ANRTIS 990

<> AURTIILS 0F7

T8 ANEId YOLIMNINIO-dUNd

T8 TINNUHD

T4 TINNGHD

SHEG ICHUS ONY NI

AHR JO IHOIY
TS ANMT4 BOLIBYINIO-JUNG

CX9D $1S0D A%Y

INIONTINE ‘SITYMITIC WIL

04 SIMIIONIIHI 104 JO

SAWNL TANIARI WNNNY

SATLIATLION LIBUINOD

YI0AYISIN “NRIINDO
NOTAHIOTIRE ALINIAN ONY OBOY

> CX9> SIS0 ASHING

ONIONTINE *SITWIAINIC WILINI

Al SFIINIIONISHI TH1I01 40 "N 4
I I3UNO-1FWY

(4 2]

WL0IGNS NN
NOIIONYISNGD GNY NOISIO
IVL0LENS NOILLONYLSNOD

agT 1ANIN0-AIWNT
NOIALINISIO 1IIC0¥d

$1S0) ASYINI SNITII4 MWILINT

S1503 AONINT ONITII4 WILINZ

Ck> 81800 TVNNNY ¥ NOILONYLENGD TVI0L

L B T e me 4o 2P Pe e BB s me o he S 6n | me S5 6 Gp e Le Se == Se ae =& sE S8 PR 4y S = me e €5 s se me 4e 68 me be § 56 ee se

i
3
l

At~
SO-pO61

a » - -~ _
. . . . . .

- - *® (]

s ke me awse | Sndu e me sw | %E ue v nG me | ®0 wa me | S8 Wo ve 46 @e €6 %S o= pu G0 @6 A ue | 4 S GG Sa =G NG €0 B Be 4 €4 A8 Se S0 Ao b S8 46 40 o BE 6n On Se 06 =e we

ot~

99-5061

w L4 - »~ ~ [
. . . . I .
L] © -] -] L o
I
: §
&
[ [ - - » o
by . H . . . -
A » » F > =]

»i-
08-4081

e ev ae ov 3o me ch me | We e 56 Ao mm et Gu G0 6 va 5 Be b =4 we be ce oo =6 e T4 e we A A= we ve | = 4o

[ ]
>
L 5t 4
z
1z

e te te me s | ewemoame s | %8 meavnese | se

.
:
:
{
:
:
!
.
¢
'
'

W o - - -

. b . v . .

o ] [ ] o' a -]
e me e we me | mwwewe b ve | oo en on e v | wmes wv | 5 ve me e 20 vm =6 e o mo =e S0 es | Sv 44 4% 4v G == == =e O 5o == = ee +% me om o =% 42 46 o me ve == 7 wn se [ v 2o
-
) &
-0
1 LN
W o - 3 e “

. . . . . .

L @ ° ° ° (-]
he oe oa we ue [ 4o s we ma vu | oo me me o me | as esee | SE vs bk S8 4o B0 G4 2b ve 0wt Rese | 56 40 P Ge ba be = B8 48 Es e Ba Sv we s Ue Ee ww 6® Se 45 Se 4 8o 5w me sa || %o e

L -
s .
~ ~

e cammmmne | sevsasmeme | oo oumemeom | meavon ]| 56 um e o ma 5n ve an be rw he m- mn | 95 S oo se ve B0 me me =4 2o 06 =4S 4O me 4o m S S8 me Go 40 4o co Su ae so § Fo e

o ¢

b4
[

1.
- . | SHE T
s & i s . g . -1 Fa% v
- - A F n ° o (T} 1” n
SR DUV SRRt SHiati Pibafi NSNS PSSR DO B 5. YA o
:wm m
- [ edrd - V
- - » - , - ﬁm mmms 6
S O S I 5 5 2 | v834
o e U mm

2
2~
S8-pEST

In b .
.ﬂ t. 0

o mn B0 e Bu ma 4v €8 Ge o nn | Be 46 68 4o on Be S6 6O s Ue 6 4 VO T2 me L6 GO &6 50 & =4 Ss ee G4 4 ve =e

H
3

sz

[
6°9t

L etet
t3

>

wewseemros | semcvscsms | Semeoseewn | me e e | eo

’-
9655663

]
.
S o
$
=
€
z
]
s
291

'
:
'
'
1
E
$
!
t
H
]
i
:
{
!
H
!
!
:
H
'
:
'
;
H
1
¢
!
i
!
!
!
i
¢
H

26-9687

5 H 5 3 ] 3 r
-t L od
b g o4 @ o S|« & wn B ~ 8% o nwnbd
o o v 3 -lo w » ° N v anao

114
’-
96-2661

[+ R 14
oS
t 9°Q1t

e b te e we | S me v ms %e | we e v ome 6o

|
!
i
H
1
!
!
H

“tht

i T°81Y
S
H]

L

- - - {
("3 W - (23 - ” I » N
- - [ [ N @ - W N W o W o W
. . . M R h L . . . .
Py [ o o O [ ] « o E Y

r we aews 00 | weor we o 20 § mewe me vr ve § we mn ws | Bve S b ob 0t mw oo 2b Be 88 8w ss § B Ee P o we =S ke me 48 ee 4 8o He v 4o #e on we =R e ws 00 bw 00 40 pe ws § oo on

. . . . )

c o o [~ -]

Z°31t
v
<4

120
°ze

-
- w o & 5 o a
h
° s

(228 4

.
:
!
!
'
:
I
H
'
'
!
.
;
s
:
'
!
.
:
!
.
:
:
i
H
:
!

6° 92
vt
2

n s mu omws | oo 0o w. -

X4

]

9t
“0et

*

L [ 4 " . [ S -

~ - N »N - e ~
2! 2i3i3agab Epsrsbsz
: : ! ! ¥ + o &8 ac [
* Fy [ J @ 07;.!2.35‘.!.‘

D—054169
D-054169



"$1SOD NOILVDIUW S1aNT1DX1 (1)

TAVIA SIHL SNIDI8 NOILVE14O IDIN0Ad (1)

"S4A TIRVL NI GTINISI 1BV SISOD NOULVIILIW TV ENIWINDNI

ISVIYINI O1 INIWINNDIA V 40 ISNVIIO “¥'9°S'/N HLIM UISVHS 18 AVW AVMITLS D8I JO 150D (7)

*IZIS WOARISIY JYW €21 ¥04 STANLS LNTAYND YIANN GINIWY¥TLIG 38 O S1SOD NOHVOVLUW 1v10L (D)
*(IDNAN 38 AVW 1SOD 1)IVEINOD TVIO1L IHL ‘SAHL "ALITIAVAVD TONINOD AOOTI ADNIDAIWY JHL

Z °ON 9-d

T “ON 9-d
(S4d> OYIM NIISIC ¥ b I-d
14> T "OM QUIH NOISIO 9-d
ICRHD ALIINAH) FWWIUS

C1d> NOIIMAITZ “S$°H NNUIXUM
SINTIUNIILT ¥04 H1¥a "HITSANA

S$065/00Sy
SO6S/00Sy
*N39 e8¢

e°t

+

“ned
ntd
ML |
68/82/8

ONINNE Y

<E> SITLTATION HOO “NOLIBOXLIIN
ABNTIIIS 990

TS TINNBHO

T4 TINNUHD

SH0 3OS aNY NIBY

AN JO JHO XY

€22 AMIIdS QR
T8 ANEId WOLBUINIO-JUNd
T8 ANUTE MOLIBYINIO-INd

SATLIATIOY 1IBUINOD

SIUNL TONIING WINNG
YIOAUISIY WHINIS

Ch) (X9 $1S0I AQYINI
NOTAH30TRS ALITITAN ONY OH0Y

ONIONTINI “SII¥IATIZA WILINI

01 SIWNIIONIEHI WI0L 40
$1S02 ASYINT ONITIT4 WILIND
P> X9 S1S0I ASHINI
ONIGNTINE “SITYIAINIG “WILINI
Ol SIUNLIONIdNI W10l O
WICIGNS WONNY
NOTLINYASNGD QWY NOISFU
IVL0LENS NOILONYLENOD
<O 13IN0-13WL
COQT 13UNN-LIINT
MNOILdI¥ISIA 21J3C0Nd

$1903 AO¥ING INITIId WILINI
1 Cp> S1800 IVNNNY ¥ NOILLONUASNOD TVLOL

I
: 8
A
] ~ |
» » - - - “
. » » s . .
- [ "] L] ("] (-]
e me oo 5o ae | %o ve ms #u ou | e= me e s he | 4o ve ee | S5 ea 4u S Pe me 6n 4k 00 45 e ae we | =6 =6 54 Su Ba T 4% G0 € @6 4% 46 & "G 4r %e 4o e Sa A6 Sa Se be be me we ve § vo e

¢ L] L] ] L] -]

e e o v mm | me me e e ve | on oo me ve an | @ a0 me | ®e e 80 We We 4k 00 Am 5= 4o wa 2@ as | SO Be Pe bo Re ne 66 08 S0 Ab se G4 s B be Te Re 98 BN 8 46 46 A8 ¥e Ge b= ue f} we me

w w - t_t

4

1Y - — [

. » H . . . ~
E Y - A ©

{
F F N Zﬁ N
b hH H H B .
-~ ~ - .l“ > o
-
.8
-
@t
- -

L) [~

e %% to e e *E G= = 06 S® e 6 | S 5% A =w Ge Be Be e e AT A os S5 Ge TE 46 4 e ow ev ve 40 ou =m0 be S0 [ oo oe

t 8¢
[
-t

w o » 1 - -
: h h ) .
o o » ° <o o

i
' - N
'

(] [ ] w (")
. . . » . . .
-~ -~ -] o © i-3 o
oo om wa aa me ] mame ne ae we | S6 me v er e | Srmewv | o 00 mm e ve vs vr 8 S0 4n Be 4e @ | S B¢ Te Wa me e e @e Ge @e BF Bv oo S wm m- o0 he S0 00 4o oo mu sv So we =o § oo e

[} 5
T6-166T

|2 44

1 "Rt
4
4
4

"
e e omae § e emee oo | eevenmreve | o omce § seanenence os oeaeon neonvaan | oees on v on we me bo 0o o6 95 or <c S8 56 be oe Se ot os o ne os o ox be av § o oo}
£ &5
] -23 -
nt
- - ‘ W85t 3a02 >
7 * ° © s c_0
K e h oL, . . b4 ES%8 OO
~ ~ o w | o @ © [ Wmms -
SRy
as
» » ..-m mmms =t
S 8 B 1K 3 . g | vg24 ©
Y » - S o S smm
e vmonas | oonesenne ] sneesenean | coasen } wveecncm s neosmeasscssasas | oo on s ot avmn e av ox ou o5 =u bu ve 22 b 4 aa 2n 2n o v s v =m e § on on w2
"
g
) R
N ~N (e » 1 N
3 g > oW & . ]
© Y °o * _0 ® °

#

* @
D » .

~N je &

2
Zrel
T 2]
L)

4
8°h1
zor

2 2 ﬂ - [ ﬂ - N W o= [
” ” ] o (] “ 1 =» N A © W O » N ©
H . . . . » L) : P . [ S
»~ L - w [ ~N N W ¢ N ~ W 0

9°»91
1 9°%9%
» 0t
[ M g4
‘>t

o o o=

D

s me an | me se et me an 2o =v Be 20 Se me ve ob

- [ e - t
<" @ 4 - [ - N - A [
~ ~N » ~ ~ & AW U e vy O N AG “
. . - . . P B » . . D I D)
@ [ » o [ ¢ L [ - Y ~N N & O
v eser amas | S enavee s | Snee e et me | Avabas { = me Ss ve me =h e8 S0 Se b % ma as { U 0 m= Ae Se Ae S0 S8 e SO YS Ne 4w oe ei G M S0 Ao S A0 4 56 wn o oo 2e f§ == =e
3
- - - (o4 10
- » w - ™ - N e N A L)
-~ ~ > ° N v - - W = NN w e m
o . . y e . ) . o e e
N N (=3 ° (-2 ] [ d @ v O W » A A
ma me ve am b | Be o6 e 6w @e | 64 Ge as 05 6% | =4 ar we | ses Ve me ae o6 oo 4o 46 4a bs me @b | ©6 0 Ge an b Be G0 68 B o1 4% o 6o 0o me @s ch at O S8 S0 o me mw am =e me || oo e

i U
» » N © & Y, w
e w » 1 e [ “w e P8 b SR “ ® =
. » » . . . . . T . . 3 v . ]
[ S o > o o o o ~N N2 N &

[NUNUTOII BRI DUDNOUUTIE DU S e o e e e e an s on me en s me n on me e sn mm e we ae e o oo e o

oo vv wo et or e vu be me oo o

&
*9t
. 14
"o
‘0

(3

.

- ® @ » N o
e a5 #s se 6o | Se mave wa an | 4aon me ma s { ce avve ] Beewee 26 00 Be 4 me oo oo 8o be we
e ve e v me | me e enws me { Su s we e wn | onovBe § Mo b b2 be 5o me msww ae om 4o Be an

£ia2y

o w O

oi
N 0
- - .

ot N O

STerd
08
L 2
Tzt
%S
oz
€°eT
Tt
ot
(141
°19
L8 1]
¢

1

s ma 4 Ba B S 4w 4w 45 e e Lk G 68 B6 ke =t 4t S Te A8 ST S8 WS e Be e e e oo Ge B4 S5 Se FO TE A0 SR ¢ NP =4 LE LN 4o oo cr SE Ge @ B @r OF 41 54 R4 6% S0 L 6 S8 Ak 4e *e eo s av oo

D—054170
D-054170



TABLE A11

8/20/85 LOS BANOS GRANDES STUDY
1988 COST OF ALTERNATIVES
2.00 HAF 3,500 CF$S
CHILLIONS 1360

D-054171

D—054171

! : FISCAL YERRS i
: PROJECT DESCRIPTION i 1984-85 ! 1965-86 ! 1906-87 : 1987-88 : 1968-89% | 1989-90 ! 1990-91 ! 1§91-92 ! 1992-93 ! 1993-S4 | 1994-95 ! 1995-86 ! 1996-97 ! 1997-980 ! 1998-99 ! 1999-00 ! 2000-01 ! 2001-02 !! TOTAL
: : -7 -16 ! -1% : 14 1 -13 s -12 : -11 : ~10 ! -9 : -8 : -~ ~5 : -5 : -4 : -3 t -2 : -1 : ot
: : : : : : : : : : 3 : : : 1 : : : : i
! CONTRACT RCTIVITIES : : : i 1 : : ! : : : : : t : ! t ! i
t : t : i : : ! : t ! : : : t : 1 1 : i
! NAIN AND SADOLE DANS : : 1 t : : : ! 1 t : : : 22.2 % “.3 ¢ 50.4 ! 6.3 1 3.3 ! i 201.%
t : : 1 : i : t ! t 3 t t ; t : ! 1 : Iy
: CHANNEL #1 : : : : : : : : : : 1 1 : 2.2 4.2 a2 3.2t 3.0 ¢ t1 15.8
} ' : 1 t t ! : : : : : 1 : ! : : : : i1
! CHANNEL 2 t : ! : ! s : : : : ! t ! 1.4 2.8 | 2.2 ¢ : : I 5.2
! 3 t 1 1 : 3 ! | 1 i : t ! t ! t i : t
! INLET-DUTLET <LBO> t t 1 : t 1 : } M m t ! ” 8.9 ! 10.9 ! 8.9 ! ' t i 2.9
: : : 1 : s : : i : : 3 : : 1 i i
: INLET-OUTLET <LBGD : ! i : : : : t " " “ ; 17.0 _ 27.8 1 .81 6.2 ¢ 19.3 ! 6.2 ! i 7?.1
: : : i : H : : $ ' : : 1 i t i
! PUNP-GENERATOR PLANT $1 : ! : t : ! t : w ! 1 : 1 7.2 1 9.2 4 9.2 1 13.8 i .2 ! 13 4.3
: : : : 1 : ! : : 1 : : i : : 1 ! : '
: PUNP-GENERATOR PLANT $2 : : ; : t 3 ; ! 1 : : : : 20.4 ¢ 18,4 ¢ 21.8 8 17.4: 20.4 ; 4.4 88 1042
: 3 : : : ! ' 3 : : ! : : : : : : : : ¥
t LBO SPILLMAY <25 : : i : : t : : : : : t $ : 3.9 ! a9 3.9 t i 10.8
$ : ¢ : t 1 : : : $ ! : ! : : : : : : ¥
: LBG SPLLUAY : t 1 3 s : : : t t : t ! 2.9 8 4.0 i 2.9 ¢ 1.3 ¢ : 1 11.2
: : : $ i 1 : $ : t t : 1 : s : 3 1 : i
! ROAD AND UTILITY RELOCATION : : $ : 1 : : : “ : " : 9.8 ! 11.3 ¢ .42 t : t i 28.3
: : t t : : : : : 3 : : : : : : : i
$ GENERAL RESERVOIR : $ t : s : : : t : : : 8.7t 7.8 ¢ 5.1 ¢ t : : i 19.6
t ! H ! t : 1 H H ' H : - D TR ' T R ] h e T T
: CONSTRUCTION SUBTOTAL : .0 .0t .01 .0 .0 .0 ¢ .0 ¢ 0! 0 .0 .0 “ ».2 ! 132.2 ¢ 14.0 ¢ 103.3 104.9 ¢ .1 a.1 i 549.9
! 1 $ : ! H : : : : : : : : : ! : t i
u -
! : : : : t : : 1 : t : : : 1 : 1 t s 1
! ANNURL EXPENDITURES : ' ' : t ' : : $ t : t : t : : : H 1
1 t t : : : ! : 1 t : : : : : : : : t i
: DESIGN AND CONSTRUCTION : : 1 i M t : 2.0t 6.8 ! 8.3 ! 11.9 ¢ 14.8 u 14.0 ¢ 14.4 ! 13.9 ¢ 16.5 | 6.8 ¢ 9.1 4.9 13 133.4
: : : 3 t ! : : ! : : : : : : : : 1
: NITIGATION, GAM ACTIVITIES <3> ! : : 1 : 1 : : } t : 1 1 1 : 3 2.0 3.0 1 5.0
: t : : 1 : 3 ! : : t : 3 : 1 t 1 : : 1
t PLANNING ! 1.8 ¢ 1.6 ¢ 1.4t 2.1 1.0} 1.9 1 1 5! K : ! ; : 1 3 s i 1 12,2
: t : t : ' : t : i i t $ 1 ! 1 i 1 1 i
: RIGHT OF LAY ! 1 I I _t : Lt t o ot o 2.8 1 2.8} ! ! : : I T 5,6
: t : t t t : : : 1 s t : 1 : : : i : Ty
: ANNUAL SUBTOTAL 1 1.8 1 1.5 1 1.4 ¢ 2.1 1.8} 1.9 ¢ : 7.3 " 8.0 __ 11.9 m 7.8 1 6.8 1 14.4 ¢ 13.9 ¢ 16.% u 8.8 1 12.1 8 a9 i1 156,32
: : $ t i t t 1 1 : 1 ' : : : i
n - -
: 1 t : : 3 s : : : : t 1 : : ! : : ' 1
! TOTAL CONSTRUCTION & ANNUAL COSTS (4> t 1.8 ! 1.5 ¢ 1.4 2.1t 1.8 1.9 ¢ 3.0 738 8. ! 11.9 “ 17.6 ¢ 80.0 ! 126.0 124.9 ¢ 126.9 “ 323.7 ¢ 7.2 ¢ .0 11 706.1
: : : : : ! : t : ! ' : : : { : : it
H - : : : : : . ——
: 3 : : t t : 1 : 1 : 1 : : t t : 1 : 1
i F.M. OF TOTAL EXPENDITURES TO : a1 3.9 3.4 4.7 381 3.8 5.7 8 13.1 3 149 1 18.9 | 26.8 ¢ ?1.0 ¢ 169.4 1 157.7 ¢ 149.9 ! 138.0 § 92.4 ¢ 9.0 i} 091.}
i INITIAL DELIVERIES, ERCLUDING i : i t : 1 ! ! : 3 1 ! 1 i ; 1 ! $ i
i ENERGY COSTS <6% 4> 1 3 t ! : t : 1 1 : : 1 : : i : : : i
: : ! t : : : : : ' : : 3 : : H : 3 : 1
H aa
: : : : : ' : : : : : : : : 1 : 1 : :
! INITIAL FILLING ENERGY COSTS ¢ : : : : : : : : " " : " [ " " : 2r.8 | 17.8 4.6
: t : : : $ : : : $ : 3 i H
! F.U. INITIAL FILLING ENERGY COSTS ! i : : 3 : : : t 1 : 1 ! $ ! : t 29.5 ¢ 17.8 4.9
: : t t : t ! : : : t : : : t : : 1 :
: : : : : : : : : : : t : : : : : : T )
! F.u. OF TOTAL EXPENDITURES TO ! 4.1 3.9 ! 3.4 4.7 3.8 1 s.8: S.7 8 13.1 8 148 ! 18.9 ¢ 26.5 ! ?1.0 ¢ 169.4 ! 152,97 ¢ 149.9 ¢ 139.0 ¢ 121.9 26.8 938.3
! INITIAL GELIVERIES, INCLUDING ! : ! : : ! s : : { : : : : : t t :
{  ENERGY COSTS 6% C4> i ' : 1 : : : : t : t : ' : : : 1 :
: : : : : : : : : t t : : : : : t t :
(1) PROJECT OPLRATION BEGINS THIS YEAR, PHRYSICAL DATA FOR ALTERNRT'IVES
(2} COST Of IBG SPILLWAY MAY Bt SHARLD WITH U.S.B.R. BECAUSL OF A REQUIREMENT TO INCREASE
THE EMERGENCY FLOOD CONIROL CAPABILITY, THUS, THE TOTAL CONTRACT COST MAY Bt REDUCED. STORAGE nnmanm_é E> 3 2
(3) TOTAL MITAGATION COSTS TO BL DLTERMINED UNDER CURRENT STUDIES FOR 1.73 MAF RESERVOIR SIZE. : MRHINUM U.S. ELEVATION <FTS 284
sT$ P-G DESIGN HERD NG. 2 CFT> «14 GEN.
INCREMLNTAL MITIGATION COS1S ARL PRESENTED IN TABLL VES, P-G Q AT DESIGN HERD (CFS>
P-G NO. 1 3500/ 4650
(4) XCLUDLS MITIGATION COSIS, - P-G NO. 2 3500/4650
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TABLE Ata Date: ~,1989

Los Banos Grandes (LBG)
Summary of Cost Analysis
Cost Index (date) = _1988
Interest Rate = _6% Pd. of Analysis = _ 50 years

PLAN NO ALTER. |

Reservoir Capacity 1190 Tqe-.
Reservoir Normal Water Surface Elevation . ol £t
Loas Banos Detention Reservoir _Cgpagity 4/ 34,5 Tac-ft
Pumping Plant Capacities at Design Head

Pump~Cen #1 2250 cfs
Pump-Gen #2 2250 cfs

. Pumping Generation.

Design Capacity I
PumpeGen. #1 28300 kv 25700 kw
Pump-Gen #2 kw 17,8600 kw

Average Energy Amounts (Water Yield Oper)

Pump-Gen #1 81 5 10 kwh/yr 50.2 10° kwh/yr
Pump-Gen #2 220.7 jo° kwh/yr (&& Q m‘kuh/yr 2/
Diff. at Oroville/San Luis (+ or -) 2 g ICf kwh/yr (62D | i kwh/yr?

Total Cost at Beginning of Delivery

$_045.2  Million

(Equals project first cost, interest
and initial filling energy)

Present Worth (P.W.) of future fixed 0&M costs $ 3.5

P.W. of future replacement costs
P.W. of future variable electrical costs (for pumping)

P.H. of diff. energy (pump/gen) at Oro./San Luis (+ or -) $ 55.5
Total capitalized cost $__982.1

P.W. of future electrical power generation

At Pump-Gen #1 ¢ Pump-Gen P2 $ 236.9

‘At Pump-Gen #1{ Pump-Cen #2 (water deliv. to cA .&queduct)$ 2199

Net Capitalized Cost (P.W. at beginning‘ of delivery) o162 ‘Millicn

1/
2/

Pump-CGen #1 plant site is below Los Banos Detention Dam;

Pump-Gen #2 plant site is below Los Banos Grandes Dam.

Includes off-peak “Return" energy at Oroville under current Southern
California Edison contract when generating capacity would be reduced due to
conjunctive operation with LEG.
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YABLE A2a  Date: .1989

Los Banos Grandes (LBG)
Summary of Cost Analysis
Cost Index (date) = _1988
Interest Rate = 6% Pd. of Analysis = 50 years

PLAN NO ALTER. 2

Reservoir Capacity A (3 ch,ﬁ
Reservoir Normal Water Surface Elevation

Los Banoa Detention Reservoir Capacity ' Qi ﬂac-ft
Pumping Plant Capacities at Design Head“
Pump-Gen #1 BE500 cfs
Pump-Gen #2 _B500 cfs

Pumping Generation.

Design Capacity
Pump-Gen #1 44,000 kw 53 2040 kw
Pump-Gen #2 kw

Average Energy Amounts (Water Yield Oper) ‘ leh/
Pump-Gen #1 Q1.0 10 kwh/yr 56,0t o‘kwh/yr
Pump-Gen #2 254.0 o kwh/yr | jg,g m‘kwh/y
Diff. at Oroville/San Luis (+ or -) =) 4 D¢ kwh/yr = oFkwh/yr 2/

— — -

Total Cost at Beginning of Delivery

(Equals project first cost, interest $_157.8 “Million

and initial filling energy) l

Present Worth (P.W.) of future fixed O0&M costs $ 3.5
P.W. of future replacement costs $ 3.8
P.W. of future variable electrical costs (i‘or pumping)

At Pump-Gen #1 4 Pump-Gen jj2 $__255.4

P.H. of diff. energy (pump/gen) at Oro./San Luis (+ or =) § (=

Total capitalized cost $_1120.3
P.H. of future electrical power generation

‘At Pump-Cen #1¢ Pump-GCen #2. (water deliv. to CA Aqueduct)$ 2371

Net Capitalized Cost (P.W. at beginningv of delivery) T $__R43 Mlii:Ohﬁ_

1/ Pump-Cen #1 plant site is below Los Banos Detention Dam;
~ Pump-Gen #2 plant site is below Los Banos Grandes Dam.
2/ Includes off-peak "Return" energy at Oroville under current Southern

California Edison contract when generating capacity would be reduced due to
conjunctive operation with LBEG.
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TABLE A3a " Date: ,1989

Los Banos Grandes (LBG)
Summary of Cost Analysis
Cost Index (date) = 1988
Interest Rate = _6% Pd. of Analysis = _ 50 years

PLAN NO ALTER. X

Reservoir Capacity . Jdo00 Tqe-ft.
Reservoir Normal Water Surface Elevation 53 1t
Los Banos Detention Reservoir Capacity . 1 234.5 Tac-ft
Pumping Plant Capacities at Design Head /

Pump~Gen #1 2250 cfs

Pump-Cen #2 2250 cfs

. Pumping Generation.

Design Capacity

Pump-Gen ﬁ‘l 28,300 kw 25700 kw

Pump-Gen #2 00 kw 847100 kw
Average Energy Amounts (Water Yield Oper)

Pump-Gen #1 81, 3 16° kwh/yr 50.2 1¢° kwh/yr

Pump-Gen #2 kwh/yr 157.0 1ot kwh/yr

Diff. at Oroville/San Luia (+ or -) > 2. G: i kwh/yr =D G2. m‘kim/yra

‘ Total Cost at Beginning of Delivery o
(Pquals project first cost, interest $_. 1303  Million
and initial filling energy)

Present Worth (P.W.) of future fixed 0&M costs $ .
P.W. of future replacement costs $ 13.3
P.W. of future variable electrical costs (for pumping)

At Pump-Gen #1 ¢ Pump-Gen f2 $ 251.9

P.H. of diff. energy (pump/gen) at Oro./San Luis (+ or -) $_¢>55.0
Total capitalized cost $_I10R2.6
P.W. of future electrical power generation

At Pump-Cen #1¢ P(xmp—Gen #2 (water deliv. to CA Aqueduct) $__235.9

Net Capftali'zed Cost (P.W. at beg:i.nni.ng~ of delivery) T os__84T Ilil_on—

1/ Pump-Gen #1 plant site is below Los Banos Detention Dam;
Pump-Gen #2 plant site is below Los Banos Grandes Dan.

2/ 1Includes off-peak "Return" energy at Oroville under current Southern
California Edison contract when generating capacity would be reduced due to
conjunctive operation with LEG.

D—054177 7
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TABLE Ada Date: ,1989

Los Banos Crandes (LBG)

Summary of Cost Analysis

. Cost Index (date) = 1988
Interest Rate = 6% Pd. of Analysis = 50 years

PLAN NO ALTER. 4

Reservoir Capacity v , ]QQ 'r“.ﬁ
Reservoir Normal Water Surface Elevation 4
Loa Bancs Detention Reservoir Capacity 345 Tac-ft

Pumping Plant Capacities at Design Head“
Pump-Gen #1 3800 cfs
Pump-Cen #2 3500 cfs

Pumping Generation.
Design Capacity
Pump-Gen iﬁ 44000  kw 29,800 kw
Pump-Gen 2 kw 130 D0 kw
Average Energy Amounts (Water Yield Oper) .
Pump~Gen #1 91.0 10 kwh/yr 56.1 1 kwh/yr
Pump-Gen #2

kwh/yr | ﬁﬁ & _igf kwh/yr,
Diff. at Oroville/San Luis (+ or -) 240 1 kwh/yr (=) 2.8 *kiwh/yr 2/

Total Cost at Beginning of Delivery

(Bquals project first cost, interest $ _&ﬂ-_é_ﬂ-_ Mllllon
. and initial filling energy)
Present Worth (P.W.) of future fixed O&M costs $ B Z
P.W. of future replacement costs $ .
P.W. of future variable electrical costs (for pumping)
At Pump-Gen #1 § Pump-Gen j2 $__270.5

P.W. of diff. energy (pump/gen) at Oro./San Luis (+ or =) § éﬁ.g
Total capitalized cost

P.H. of future electrical power generation
‘At Pump-Gen #1¢ Pump~Gen #2 (water deliv. to CA Aqueduct) $__291.3

Net Capitalized Cost (P.W. at beginning' of delivery) - ¢ 923 ‘Million

1/ Pump-Gen #1 plant site is below Los Banos Detention Dam;
Pump-Gen #2 plant site is below Los Banos Grandes Dam.
2/ Includes off-peak "Return” energy at Oroville under current Southern

California Edison contract when generating capacity would be reduced due to
conjunctive operation with LEG.
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TABLE A5a

Los Banos Grandes (LBG)
Summary of Cost Analysis
Cost Index (date) = 1988

Interest Rate = 6% Pd. of Analysis = _ 50

PLAN NO ALTER. 5

Date: ,1989

years

Reservoir Capacity 4100 Tqe-ft.
Resgervoir Normal Water Surface Elevation 1ol ft
Los Banos Detention Reservoir Capacity . 345 Tac-ft
Pumping Plant Capacities at Design Head“
Pump-Gen #1 _5600 cfs
Pump-Gen #2 5600 cfs
. Pumping Generation.
Design Capacity
Pump-Gen #1 10,300 kw ©37100 kw
Pump-Gen #2 kw 214,200 kv
Average Energy Amounts (Water Yield Oper) ? b/ £ 1un/
Pump-Gen #1 2.8 10 kwh/yr 57,2 10° kwh/yr
Pump-Gen #2 293.2 10" kwh/yr . kwh/yr
Diff. at Oroville/San Luis (+ or =) «>4.0 & kwh/yr D3 |o"kuh/yr2/

Total Cost at Beginning of Delivery
(Bquals project first cost, interest
and initial filling energy)

$.1069:-Q  Million

Present Worth (P.W.) of future fixed O&M costs $ 31 5
P.W. of future replacement costs $ 29 4
P.W. of future variable electrical costs (for pumping)

At Pump-Gen #1 § Pump-Gen_f2 $__282.1
P.H. of diff. energy (pump/gen) at Oro./San Luis (+ or =) $_<>57.0
Total capitalized cost $ 1470.2
P.W, of future electrical power generation

‘At Pump-Cen #1¢ Pump-Cen #2 (water deliv. to CA Aqueduct)$__ B [| .3

Net Capitalized Cost (P.W. at begi.nning‘ of delivery) —$__1159 ‘Millien

1/ Pump-Gen #1 plant

2/

Pump-Gen #2 plant
Includes off-peak
California Edison

gite is below Los Banos Detention Dam;

site is below Los Banos Grandes Dam.

"Return" energy at Oroville under current Southern
contract when generating capacity would be reduced due to

conjunctive operation with LEG,

D—0541709

D-054179



TABLE A6a Date: ,1989

Los Banos Grandes (LBG)

Summary of Cost Analysis
Cost Index (date) = 1988

Interest Rate = _6% Pd. of Analysis = _ 50 years

PLAN NO ALTER. &

Reservoir Capacity _ 1128 Tqe-f.
Reservoir Normal Water Surface Elevation £t
Los Banos Detention Reservoir Capacity ‘ 34.5 Tac=-ft
Pumping Plant Capacities at Design Head“

Pump-Gen #1 22850 cfs

Pump-Gen #2 22 50 cfs

Pumping Generation.

Design Capacity '

Pump-Gen #1 28,300 kw 257100  kw

Pump-Gen #2 kw 27100 kw
Average Energy Amounts (Water Yield Oper)

Pump-Gen #1 21,3 10 kwh/yr 50.2 16 kwh/yr

Pump-Gen #2 kwh/yr LGB 1gfkwh/yr,

2467 10
Diff. at Oroville/San Luis (+ or -) < 4.0 ¢ kwh/yr OGP 1otkwh/yre

) Total Cost at Beginning of Delivery

(Bquals project first cost, interest
and initial filling energy)

$_159 .8  million

Present Worth (P.W.) of future fixed 0&M costs $ 3.5
P.W. of future replacement costs $ (3.5
P.W. of future variable electrical costs (for pumping)

At Pump~Cen #1 & Pump-Gen /f2 $ 2_§’1 |

P.W. of diff, energy (pump/gen) at Orc./San Luis (+ or =) § & 56 .9
Total capitalized cost

P.W. of future electrical power generation
At Pump-Gen #1£ Pump—(}en #2 (water deliv. to CA Aqueduct) $___241.3

-

Net Capitalized Cost (P.W. at beginningh of delivery)

1/ Pump-Gen #1 plant
Pump-Gen #2 plant
2/ 1Includes off-peak
California Edison

$_1118.8

site is below Los Banos Detention Dam;

site is below Los Banos Grandes Dam.

“Return" energy at Oroville under current Southern
contract when generating capacity would be reduced due to

conjunctive operation with LEG.

D—0541820

D-054180
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TABLE A7a Date: _,_1589

Los Banos Grandes (LBG)
Summary of Cost Analysis
Cost Index (date) = 1988
Interest Rate = 6% Pd. of Analysis = 50 years

PLAN NO ALTER. T

Reservoir Capacity v A28 Tac-.
Reservoir Normal Water Surface Elevation £t

Los Banos Detention Reservoir Capacity 4/ ' 4.5 Tac=-ft
Pumping Plant Capacities at Design Head
Pump-Gen #1 3500 cfs
Pump-Gen #2 3®S00 cfs

R ] Pumping Generation.
Design Capacity '
Pump-Gen #1 44000 kw 39800 kv
Pump-Cen #2 { kw 5& 400 kw
Average Energy Amounts (Water Yield Oper) /
Pump-Gen #1 1.0 16’ kwh/yr 56.1 10° kuh/yr
Pump-Gen #2 2841 (0 kwh/yr 190.9 i kwh/yr, 2/
Diff. at Oroville/San Luis (+ or -) a—) 2.6 \¢f kwh/yr O 636 |o°kwh/yr

Total Cost at Beginning of Delivery

(Bquals project first cost, interest $_816.5 Millicn
and initial filling energy)

Present Worth (P.W.) of future fixed O&M costs $ Al.5
P.¥W.. of future replacement costs $ 9.6
P.W. of future variable electrical coats (for pumping)

At Pump-Gen #1 § Pump-Gen j2 $ 27121

P.H. of diff. energy (pump/gen) at Orc./San Luis (+ or =) $_57.6
Total capitalized cost $__1262:9

P.W. of future electrical power generation _
At Pump-Cen #1¢ Pump~Gen #2 (water deliv. to cA Aqueduct) $___3035

Net Capitalized Cost (P.W. at beginning of delivery) S 959 _ Million

1/ Pump-Gen #1 plant site is below Los Banos Detention Dam;
Pump-Gen #2 plant site is below Los Banos Grandes Dam.

2/ Includes off-peak "Return" energy at Oroville under current Southern
California Edison contract when generating capacity would be reduced due to
conjunctive operation with LEG.

D—054181
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TABLE A8a _ Date: ,1989

~ Los Banos Grandes (LBG)
Summary of Cost Analysis
Cost Index (date) = 1988
Interest Rate = 6% Pd. of Analysis = 50 years

PLAN NO ALTER. 8

Reservoir Capacity
Reservoir Normal Water Surface Elevation
Los Banos Detention Reservoir Capacity . 1 ' 24.5 Tac-ft
Pumping Plant Capacities at Design Head /
Pump~Gen #1 4500 cfs
Pump~Gen #2 4500 cfs

1328 Tae-ft.
't

Pumping Generation.
Design Capacity '

Pump-Gen #1 56,500 kw 51,300 kw

Pump-Cen #2 kw 13400 kw
Average Energy Amounts (Water Yield Oper)

Pump-Gen #1 Q2 g 10° kwh/yr 57.2 1 kwh/yr
Pump-Gen #2 29/.2 1o kwh/yr 196 Z 1gf kwh/yr, /
Dii‘f. at Oroville/San Luis (+ or -) ™ 4 O IQ‘ kwh/yr (=) 1o*kwh/yr

Total Cost at Beginning of Delivery

(Bquals project first cost, interest $__Q7T2.7  mMillien
and initial filling energy)

P.H.. of future replacement costs
P.W. of future variable electrical costs (for pumping)

At Pump-Gen #1 § Pump-Gen j2 $__ 281 .1

P.W. of diff. energy (pump/gen) at Oro./San Luis (+ or =) § 5:2.@
Total capitalized cost

P.W. of future electrical power generation
‘At Pump-Gen #1£ Pump-Gen #2 (water deliv. to CA Aqueduct) $_211.0

Net Capitalized Cost (P.W. at beginning‘ of delivery) T O$__1O86  mMiilion

1/ Pump-Cen #1 plant site is below Los Banos Detention Dam;
Pump-Gen #2 plant site is below Los Banos Grandes Dam.
2/ Includes off-peak “Return" energy at Oroville under current Southern

California Edison contract when generating capacity would be reduced due to
conjunctive operation with LBEG.

Present Worth (P.W.) of future fixed Q&M coét.s ‘ $ 3.5 l
$ 24 -4 I

D—054182
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TABLE A9a - Date: ,1989

Los Banos Grandes (LBG)
Summary of Cost Analysis
Cost Index (date) = 1988
Interest Rate = 6% Pd. of Analysis = _ 50 years

PLAN NO ALTER. §

Reservoir Capacity 1800 Tqe-#.
Reservoir Normal Water Surface Elevation ft
Los Banos Detention Reservoir Ca@acity 4/ 34.5 Tac-ft
Pumping Plant Capacities at Design Head

Pump-Gen #1 2500 cfs
Pump-Gen #2 3500 cfs

- , Pumping Generation.
Design Capacity
Pump-Gen #1 44,000 kw 39800 kw
Pump-Gen #2 .).L.ALEI,_BQQ kw 1236400 kw
Average Energy Amounts (Water Yield Oper .y 1otb/
Pump-Gen #1 Q1.0 10 kwh/yr 5.1 10° kwh/yr
Pump-Gen #2 kwh/yr 3:’2 S g kwh/yr

228.3 10 2/
Diff. at Oroville/San Luis (+ or =) _4.0 ¢ kwh/yr 265 | o"kwh/y

Total Cost at Beginning of Delivery

(BEquals project first cost, interest $_891 5 b_d-illi-on
and* initial filling energy)

Present Worth (P.W.) of future fixed O&Y costs $ S5
P.W. of future replacement coats $ S .7
P.W. of future variable electrical costs (for pumping)

At Pump-Gen #1 § Pump-Gen j2 $__z808

P.W. of diff. energy (pump/gen) at Oro./San Luis (+ or =) §_&57.¢
Total capitalized cost $__|12att

P.W. of future electrical power generation
At Pump-Gen #1¢ Pump-Gen #2 (water deliv. to CA Aqueduct)$  B06. 8

Net Capitalized Cost (P.W. at beginning. of delivery) $__9714 Million

1/ Pump-Gen #1 plant site is below Los Banos Detention Dam;
Pump-Gen #2 plant site is below Loa Banos Grandes Dam.

2/ 1Includes off-peak "Return" energy at Oroville under current Southern
California Bdison contract when generating capacity would be reduced due to
conjunctive operation with LEG.

D—054183
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TABLE A10a

Los Banos Grandes (LBG)
Summary of Cost Analysis
Cost Index (date) = 1988

-

PLAN NO ALTER. 10

Reservoir Capacity
Resgervoir Normal Water Surface Elevation
Los Banos Detention Reservoir Capacity .
Pumping Plant Capacities at Design Head“
Pump-Gen #1 4500 cfs
Pump-Gen #2 4500 cfs

\ , Pumping

Design Capacity
Pump-Gen #1 50,500 kw
Pump-Cen #2 kw

Average Energy Amounts (Water Yield Operi ‘ 1eh/
Pump-Gen #1 Q2.8 10 kwh/yr
Pump-Gen #2 295.5 |0 kwh/yr

Diff. at Oroville/San Luis (+ or =) _>4.0 ¢ kwh/yr

Total Cost at Beginning of Delivery
(Bquals project first cost, interest
and initial filling energy)

Present Worth (P.W.) of future fixed O&M costs

P.H. of future replacement costs

P.W. of future variable electrical costs (for pumping)
At Pump-Gen #1 ¢ Pump-Gen j2

P.H. of diff. energy (pump/gen) at Oro./San Luis (+ or -)
Total capitalized cost

P.H. of future electrical power generation

At Pump-Cen #1¢ Pump-Gen #2 (water deliv. to CA Aqueduct) $ 314.5

Net Capitalized Cost (P.W. at beginning' of delivery)

Interest Rate = 6% Pd. of Analysis = 50

Date: , 1989

years

1800 Taqe-f.
168 ft
345 Tac=-ft

Generation

51200 kw
LI6.100 kW

57.2 1¢° kwh/yr

[99.3 [Q‘kwh/yr,/
(D &>.6 1ctkwh/yr

3_.3.81;5_ Million
$ 31.8
$ 24 .5
$_285.2.

$_ D510
$_{3RG-O

$.._LQ12.._. ﬁillion

1/ Pump-Cen #1 plant site is below Los Banos Detention Dam;

Pump-CGen #2 plant site is below Los Banos Grandes Dam.

2/ Includes off-peak "Return" energy at Oroville under current Southern
California Edison contract when generating capacity would be reduced due to

conjunctive operation with LEG.

D—054184

D-054184

I



TABLE A11a Date: ,1989

Los Banos Grandes (LBG)
Summary of Cost Analysis
Cost Index {(date) = 1988
Interest Rate = 6% Pd. of Analysis = 50 years

PLAN NO ALTER. (|

Reservoir Capacity 2000 Tqe-.
Reservoir Normal Water Surface Elevation ft

Los Banos Detention Reservoir Capacity . ’ ' 34 .5 Tac=-ft
Pumping Plant Capacities at Design Head /
Pump-Gen #1 35Q¢Q cfs
Pump-Gen #2 BS50Q cfs

. ' Pumping Generation
Design Capacity
Pump-Gen #1 &&OOO kw 39 800 kw
Pump-Gen #2 000 kw 141 300 kw
Average Energy Amounts (Water Yield Oper) .
Pump-Gen #1 SO 10 kwh/yr 56. 1¢° kuh/yr
Pump-Gen #2 299.5 10" kwh/yr 2017 _1gfkwh/yr
Diff. at Oroville/San Luis (+ or =) & 4.0 & kwh/yr (=) . |o"kwh/yr’/

Total Cost at Beginning of Delivery

(Bquals project first cost, interest $_938 5 Milli on
and initial filling energy)

Present Worth (P.W.) of future fixed O&M costs 3 21 .5
P.H. of future replacement costs $ 20.0
P.W. of future variable electrical costs (for pumping)

At Pump~Gen #1 & Pump-Gen_ j2 $__289.0
P.H. of diff. energy (pump/gen) at Oro./San Luis (+ or =) § (= .
Total capitalized cost $_13%6.4

P.W. of future electrical power generation —— -
At Pump-Cen #1{ Pump-Cen #2 (water deliv. to CA Aqueduct)$__B(5.8

Net Capitalized Cost (P.W. at beginning of delivery) $_ 1020 miliion

1/ Pump-Cen #1 plant site is below Los Banos Detention Dam;
Pump-Gen #2 plant site is below Los Banos Grandes Dam.

2/ 1Includes off-peak "Return" energy at Oroville under current Southern
California Edison contract when generating capacicty would be reduced due to
conjunctive operation with LEBG.

D—054185
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TABLE A12a Date: ,1989

Los Banos Grandes (LBG)
Summary of Cost Analysis
Cost Index (date) = 1988
Interest Rate = _6% Pd. of Analysis = _ 50 years

PLAN NO ALTER. |2

Reservoir Capacity 2000 Taqe-.
Reservoir Normal Water Surface Elevation ft
Los Banos Detention Reservoir Capacity 345 Tac=-ft

Pumping Plant Capacities at Design Head1/
Pump-Gen #1 4500 cfs
Pump~Gen #2 _4800 cfs

. , Pumping Generation

Design Capacity
Pump-Gen #1 500 kw 51300 kw
Pump~Gen #2 [ kw |83 Q00 kw

Average Energy Amounts (Water Yield Qper .
Pump~Gen #1 92.810 kwh/yr 57-2.1¢° kwh/yr
Pump~-Gen #2 Q1.0 yo° kwh/yr 207.3 |¢fkwh/yr
Diff. at Oroville/San Luis (+ or -) _¢> 4.0 ¢ kwh/yr =) |o°kwh/yrz/

Total Cost at Beginning of Delivery - .

(Bquais project first cost, interest $ 10355 Millien

and initial filling energy) B

Present Worth (P.W.) of future fixed 0&M costs $ 31.5

P.W. of future replacement costs $ 24 .9

P.H. of future variable electrical costs (for pumping)
At Pump~Gen #1 ¢ Pump-Gen_j}2 $_293 6

P.W. of diff, energy (pump/gen) at Oro./San Luis (+ or -) $(57.¢
Total capitalized cost $_1443. |

P.W. ._of_‘fujt:ure electrical power generation P -
At Pump~Cen #1{ Pump-Gen #2 (water deliv. to CA Aqueduct)$ _324.5

Net Capitalized Cost (P.W. at beginning‘ of delivery) $_1119 Million

1/ Pump-Gen #1 plant site is below Los Banos Detention Dam;
Pump-Gen #2 plant site is below Loa Banos Grandes Dam.

2/ 1Includes off-peak “Return" energy at Oroville under current Southern
California Edison contract when generating capacity would be reduced due to
conjunctive operation with LEG.

D—054186
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TABLE A13a

Los Banos Grandes (LBG)
Summary of Cost Analysis

Date: 1989

* ' Cost Index (date) = _1988
Interest Rate = 6% Pd. of Analysis = 50 years
PLAN NO ALTER, I3

Reservoir Capacity 2200 Tac-ft
Reservoir Normal Water Surface Elevation 805 ft
Los Banos Detention Reservoir Capacity . 34.5 Tac-ft
Pumping Plant Capacities at Design Head1

Pump-Gen #1 RB0O0 cfs

Pump-Gen #2 X500 cfs

. . Pumping Generation

Design Capacity

Pump-Gen #1 44000 kw 29800 kw

Pump-Gen #2 kw 149.500 kw
Average Energy Amounts (Water Yield Operg .y  oih/

Pump-Gen #1 O1.0 10 kwh/yr 56,0 10° kwh/yr

Pump-Gen #2 349 1o kwh/yr kwh/yr

Diff. at Oroville/San Luis (+ or =) & 4.0 ¢ kwh/yr =) |o°kuh/yr2/

Total Cost at Beginning of Delivery
(BEquals project first cost, interest
and initial filling energy) o

Present Worth (P.W.) of future fixed O0&M costs

P.W. of future replacement costs

P.W. of future variable electrical costs (for pumping)
At Pump-Gen #1 ¢ Pump-Gen_#2

P.W. of diff. energy (pump/gen) at Oro./San Luis (+ or =)
Total capitalized cost
P.W. of future electrical power generation

At Pump-Gen #1§ Pump-Cen #2 (water deliv. to C;.-;lquedu‘ct) $_329.¢

Net Capitalized Cost (P.W. at beginning. of delivery)

1/ Pump-Cen #1 plant site is below Los Banos Detention Dam;
Pump-Gen #2 plant site is below Los Banos Grandes Dam.

$_1005.3  Million
$ 315
$ 20 .3

$__RBO0.4
$_O57.6
PR

$__1086  Million

2/ 1Includes off-peak "Return" energy at Oroville under current Southern
California Edison contract when generating capacity would be reduced due to

conjunctive operation with LEG.

D—054187
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TABLE A14a | Date: ,1989

Los Banos Grandes (LBG)
Summary of Cost Analysis
Cost Index (date) = 1988
Interest Rate = 6% Pd. of Analysis = 50 years

PLAN NO ALTER, 14

Reservoir Capacity 2300 Taqe-F.
Reservoir Normal Water Surface Elevation . ft
Los Banos Detention Reservoir Capacity 34,5 Tac-1t

Pumping Plant Capacities at Design Heaci“
Pump-Gen #1 4500 cfs

Pump-Cen #2 _48500 cfs

. . Pumping Generation.

Design Capacity
Pump-Gen #1 59500 kw 51,300 kw
Pump-Gen #2 .}Z.Q_L,SQQ. ko 192,900 kw

Average Energy Amounts (Water Yield Oper ‘ o/
Pump-Gen #1 $2.810 kwh/yr 57.2 1¢° kwh/yr
Pump-Gen #2 322.810" kwh/yr 218.3 1¢fkuh/yr, /
Diff. at Oroville/San Luis (+ or =) _ ) 4.0 ¢ lwh/yr < 36 so"k’wh/yrz

Total Cost at Beginning of Delivery L

(Bquals project first cost, interest $ 1103.5  Million

and initial filling energy) o

Present Worth (P.W.) of future fixed Q&M costs $ 3.5

P.W. of future replacement costs $ 25.3

P.W. of future variable electrical costs (for pumping)
At Pump-Gen #1 § Pump-Gen_j}2 $ 30R.2

P.W. of diff. energy (pump/gen) at Oro./San Luis (+ or =) $.(357.¢
Total capitalized cost

P.H..of_Af_uture electrical power generation e _
At Pump-Gen #1¢ Pump-Gen #2 (water deliv. to CA Aqueduct)$__B3IT7.Q

Net Capitalized Cost (P.W. at beginning. of delivery) $__1185 ﬁilii-om

-

1/ Pump-Gen #1 plant site is below Los Banos Detention Dam;
Pump-Gen #2 plant site is below Los Banos Grandes Dan.
2/ Includes off-peak "Return" energy at Oroville under current Southern

California Edison contract when generating capacity would be reduced due to
conjunctive operation with LEG.

D—054188
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CONSTRUCTION COSTS IN MILLIONS OF $

LOS BANOS GRANDES
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LOS BAMOS GRAMNDES
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CONSTRUCTION COSTS IN MILLIONS OF $

LOS BANOS GRANMNDES
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LOS BANOS GRANDES
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LOS BANOS GRANDES
PUMP—GENERATOR FLANT #2
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LOS BANOS GRANDES

GEMNERAL RESERVOR
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St;n of California ' The Resources Agency

Memorandum

Date : Qctober 29, 1985

Te : 1, Bob Potter
2. Arthur Ceoch
3. Bgb Whiting
4. David Kennedy

Ray Hoagland
From : Depurtment of Water Resources

Subject: Changing the Discount Rate

.
1

Your appggval is requested t¢ change the Department's existing discount rate
and related policy. The last such change was made in June 1982 and tied the
Department's rate to that used by federal watar agencles, ‘Currentlj. that rate
is 3-5/8 percent. ‘

A formal review of the discount rate was undertaken as part of the sizing and

with the visws of an increasing number of analysts within the Department
quastioning tha appropriateness of th: federal rate. The result of the review,
along wicth recommendations, is summarized below.

Because of the nature of water projects as econcoxic investnments, DWR discount .

rata2s are appropriately derivad from the yislds* of taxable, long term, low

risk securities, both public and private. In recent months the average yields

for these securities have been in the 11 to 12 percent range. These yields

reflect investors' expectations for long-term inflation, as well as perceptions

about risk and other factors. Generally, Department economic studies, as weall

as studies by federal agencies, are mace in terms of constant (i.e. inflaticn-
adjusted) dollars. As a consequence, tne discount rate used must be an

inflation-adjusted rate.** (The inflation-adjusted rate is called a real

discount rate; unadjusted, it is called a nominal discount rate.)

At this time, the most reasonable estimate for average long term inflation
is 5 percent., iultiplying the nominal factor of 1.115 (corresponding

to the midpoint of the 11 to 12 percent range cited above) by the inflation
adiustment factor of 1/1.05 gives a factor of 1.062. This latter

* {ields, as opposed to interest rates at issue, are determined by the resais
valus of bonds,

¥+ Zcoonomic analyses are not to te cenfusad with financial repayment analyses
which‘are shorzer-tern and are based cn inflated dollars and the interest rates
at issue of tax-free tonds,

SURMAME !//r\,m(bls“:""'-( ,-‘,;:.‘"',.‘-.,'g;’_, e e e :

' cost allocation aspects of the Los Banos Grandes investigation. This coincided

D—054202
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1. Bob Potter, 2t al
Page 2
October 29, 1685

factor correspcads to a rate of 6.2 percent. On this tasis, 5 percent* .
is recommended as the vreal discount rate to be assumed for Department economic
analysas. If it is required that an economic study be done in terms of
inflated dollars for a specific reason, then an 11 percent* nominal discount
rats should be used.

A word about the federal discount rate. Federal criteria specify that the rate
will be adjusted annually based on "...the average yield during the proceeding
Fiscal Year on interest-bearing marketable securities of the United Statas
which, at the tize of the computation is made, have tarms of 15 years or mors
recaining to caturity...”". Based on rates of return over the past year, this
Wwould suggbést a discount rate in the neighborhood of 11 percent. However, the
faderal criteria also state that "in no event shall the rate te raised or
lowared mors than one-quarter of one parcent for any year". A4s a consequence,
the current fecaral discount rate of 3-5/9 percent does not reflect “full®
rates of return on United States securities nor is it a real rate adjusted for
inflation. It i3 felt that the gap between the faderal rata und either a real
rate or the goinz rate on securities warrant3 a departure from federal
criteria,

In view of tha above, it is recommended that:
1., The Derartment adopt a & percent discount rate for use in its planning
studiz2s, Said rate is to be considered a ‘"real" rate that is, a
rate that has been adjusted for inflation. Futures tenafits and costs
Would te projected in constant dollars (no increzase due to inflation).

2. In the avent that inflation is included in the analysis, a 5 percent
inflatien rate will be assumed. Future benefits and costs will te
factored up at this rate, The appropriate "nominal" discount rate
would include inflation and te 11 percent. (In effect, for long

term planning purposes, a & percent real rate is equivalent to an 11
percen<t nominal rata.)

Wt

‘.

These ciscount rates would not apply to cooperative studies with the

Fedaral Covernment if it was decided that federal criteria would be
used.

* Rcunded for computational convenience
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4., Due to the many uncertainties surrounding the factors influencing the
datermination of discount rates and long term inflation rates, the '
Department's policy shall be reviewed annually.

RECOMMEND APPROVAL:

/Arthur Goocn, Chief
Division of\Planning

Date: /" /7'S

APPROVER:

David N, Kennedy ﬁ

Director

Date: [(-&§ -5

RECOMMEND APPROVAL:

- -,
. . .t
. .

~

Robert E. Whiting
Deputy Director

e s
' -
.

Date:
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10/30/89
LBb ECONDMIC BENEFIT STUBIES - CALC OF COMPOSITE BENEFIT
Full Through Delta Facilities, 1.Geaf KWB & LBB(3I300cfc Pusping Capacity)
2010 DEMAND STUDIEE 2035 DEMAND STUDIES . AVE
Ave. five, RY5. A¥6. AVE ANNUAL RVB. AVG, AvG. AV6.  ANNUAL
RESERV ~ ANNUAL  ANNUAL  ANNUAL  ANNUAL COMPOEITE RESERV ~ ANNUAL  ANNUAL  ANNUAL  ANKUAL CMPOSITE
SIZE Ml LOSS MiI COST AB LDSS AG COST  BENEFIT SIZE  MEI LOSE ML LOST AG LDSS AB COST BENEFIT
(taf)  ($1000) ($1000) ($1000) ($1000}  ($10004 (taf)  ($1000) {$1000; ($1000) ($1000) ($1000)
base 41378 233543 19797 5946 0 base  19213§ 259146 23832 8974 0
1000 19511 238024  B492 3198 27441 1006 149257 268902 20489 77115 19748
190 17911 218345 7834 28735 29901 1130 141603  26B1BT 19748 1436 47144
1600 13866 239127 4287 2260 35046 1600 129552 270034 1B4B( 6959 59086
1728 14960 239100 6624 2494 33488 1728 125142 271369 17903 6741 629536
1800 14211 238104 59855 2205 15289 1860 124843 271385 17902 6741 63240
2000 14415 239191 5442 2049 35549 2000 121727 272088 17427 £962 64297
2300 14047 239483 4940 1840 J8340 2306 117460 2730%6 14896 6287 70570
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LBG BENEFITS ANALYSIS
RESERVDIR SIZE= 1,19
3300 cfs pumping capacity

3.7 level benefit=

4.2 level benefits

interest rates

ters (years) =

SHP Service Area included in Economic Study (X}
{used to allocate Net Capitalized Cost}

present worth of benefit series(So.CoasthAgl=
net capitalizd cost($x1000)af reser (maf)

nce allocated to recre. (1)

nce allocatd to South Coast AreabAg(see % above!
nce allocated to all other contractars

pres. worth of benefit to all other contractors
pres. worth of total henefits to all contractors

net benefit {$x1000} of project

16/18/89
HaF

29901
47144
b
50
85 I

631940
843004
B430
709383
125184
125186
BIT7126

-17444
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L.B5 BEREFITS ANALYSIS 10/30/89
RESERVOIR SIZE= 1,40 HAF
3500cts puaping capacity
3.7 level benefit= 35044
4.2 level benefit= 59084
interest rate= .06
tere (years) = 30
SkP Service Area includecd in Economic Study (%) g

(used to allocate Net Lapitalized Cost)

present worth of benefit series{5o.loastifql= BAGG11
net capitalizd cost{$x100d)of 1.6 maf reser= F24200
ncc allocated to recre.{i%) 9242
ncc allocatd to South Coast Areakfgisee ¥ above) 777714
nce allocated to all other contractors 137244
pres. worth of benefit to all other contractors 137244
pres, worth of total benefit to all contractors 997255
net benefit ($x1000) of project 82297
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LB5 BENEFITS ANALYSIS
RESERVODIR SIZE= 1.73
3300cts pumping capacity

3.7 level benefit=

4,2 level benefit=

thterest rates

tera (years) =

SWF Service Area included in Economic Study (%)
{used for allocation of Net Capitalized Cost)

present worth of benefit series(So.Coastifgl=
net capitalizd cost ($<1000)0f 1.73 maf reser=
nce allocated to recre. (170)

nce aljocatd to South Coast Areakfglcee % abovel
nce allocated to all other contractors

pres. worth of benefit to all other contractors

33638

62956
04
50
B3

911347
960500
9605
808261
142634
142674

pres. worth of total benefit to all contractors 1051982

net benefit ($x1000} of project

D—054208
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LBG BENEFITS ANALYCIS 10727789
RESERVDIR SIZE= 2,00 HAF
3500 cfs pusping capacity

3.7 level benefit= 13549
4,2 level benefit= 64297
interest rates b
tern (years} = 50

SNP Service Area inciuded in Economic Study (%} BS %
{used to allocate Net Capitalized Cast)

pPesent worth of benefit series(5o.CpastlAg)= 983778
net capitalizd cost($x1000)of 2,0 aaf reser= 1023201
nce allocated to recre. (11} 10232
nce allocatd to South Coast Areakfgi(see ¥ abovel B61023
nce allocated to all other contractors 151945

pres. warth of benefit to all other contractors 151943
pres. @orth of total benefit to all contractors 1105722

net benefit ($x1000) of project 92754
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LB BENEFITS ANALYSIE 10/27/8%
RESERVDIR SIZE= | T30 MAF
3500 cfs pusping capacity

All benefit and cost values are in $1000

3.7 eaf demand level benefit= I6340
4.2 naf desand level benefit= 70570
interest rate= 08
tere {years} = 50
SHP Service Area included in Economic Study (%) 3

{used to allocate Net Capitalized Cost)

present worth of penefit series{So,CoastdAgl= 1010800
net capitalizd cost($x1000)of 2.7 saf reser= 1088800

ncc allocated to recre. (14} 10888
nce allocatd to South Coast Arealfig(see % above) 914225
ncc allocated to all other contractors 161687

pres. warth of benefit to all other contractors 141687
pres. forth of total benefit to all contractors 1172487

net benefit ($x1000) of project 94575
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LBG ECONDMIC BENEFIT STUDIES - CALC OF COMPOSITE BENEFIT
SDI,KWB & LBG (3500cfs} - ND NORTH DELTA FACIL.
A1l Yaluss are $1000

2010 DEMAND STUDIES 2035 DEMAND STUDIES
AVG. five. VG, fiVE. AVE ANNUAL AVE. AvE. AVG. AvG,
RESERV ~ ANNUAL  ANNUAL  ANNUAL  ANNUAL COMPDSITE RESERV ~ ANNUAL  ANNUAL  ANNUAL  ANNUAL
SIZE LI LDSS MED COST AG LDSS AG COST  BENEFIT SIZE W&l L0SS KD COST AG LOSS AG COST
base 56384 223042  1B%94 7132 ¢ base 261819 247513 28655 10790
1190 1B645 236674  BBE2 3345 38026 1190 147553 266761 19245 1247
1606 15320 234780 7426 2601 45245 1600 140171  26B30¢ 18223 6862
1728 14087  23B&I7 6931 2610 43308 1728 136321 269845 17193 6475
2000  t509¢ 238282 4195 237 43665 2000 134390 269790 17237 6477
2100 14412 238733 5505 2073 44440 .2300 131816 270370 16927 6374

D—054211

AvE

ANNUAL

CHPOSITE

BENEFIT

0

107971

115215

11894¢

120047

1232%0
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LBB BENEFITS ANALYSIS - no North Delta Facilitiec
RESERVRIR SI2E= 1,19 M4F
3580 cfs Fumping Capacity

10/25/89
3.7 level benetit= 37547
4,2 level benefit= 107971
interest rate= 04
tars (years} = 50

SWP Service Area included in Economic Study (%) B85 I
{used to allocate Net Capitalized Cost)

b Y

o
present worth of benefit series(Sc.CoastkAgi= 1492971
net capitalizd cost($x1000)af reser (maf! B42000
ncc allocated to recre, (1%) B430
nce allocatd to South Loast AreakAq(see ¥ above) 709385
ncc allocated to all other contractors 12518¢

pres. warth of benefit to all other contractors 125184
pres. worth of total benefit to all coatractors 1618157

net benefit ($x1000) of project 783367
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LBG BENEFITS ANALYSIS - no North Delta Fa

10/26/1989
RESERVOIR SIZE= 1,60 HAF
3500 cfs Puaping Capacity
Modified operation for 1934 delivery criteria

All costs and benefits are shown in $1000

3.7 level benefit= 44387
.2 level benefit= 115213

interest rates= 06

tera (years) = 50

SKP Ser:ice firea included in Econoxic Study (%) 83
lusef for allocation of Net Capitalized Lost)

present worth of benefit series{So.leastlfig)= 1603952
net capitalizd cost($x1000i0f 1.73 maf reser= 924200

nce allocated to recra. {i%) G242
ncc allacatd to South Coast ArealkAglsee ¥ abovel 777714
nce allocated to all other contractars 137244

pres. worth of benefit to all other contractors 137244
pres. worth of total benefit to all contractors 17431%¢

net benefit ($x1000) of project 828237
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LBE BENEFITS ANALYSIS - no North Delta Facilities
10/26/1989

RESERVOIR SIZE= 1.73 BAF

3500 cfs Puaping Caparity

Modified operation for 1934 delivery criteria

All costs and benefits are shown in #1000

3.7 level benefit= 44531
4,2 level benefit= 118941
interest rate= Db
tern {years) = 50

5WP Service frea inciuded in Econoaic Study (%) B3
(usg? far allocation of Net Capitalized Lost)

present worth of benefit series(So.loastlhgl= 1654058
aet capitalizd cost($x1000)af 1,73 aaf reser= R8030¢

nce allocated to recre, {1%) 9605
nce allacatd to South Coast AreabAgisee X above) B0B264!
ncc allecated to all ather contractors 142674

pres. worth of benefit to all other contractors 142634
pres. worth of total benefit to all contractors 1796492

net benefit {($x1000) of project B457%97
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LBG BENEFITS ANALYSIS - no North Delta Facilities

RESERVOIR SIZE= 2.00 MAF

3500 cfg Puaping Lapacity

Modified Dperation to seet 1934 delivery criteria
10/26/1389%

A1l costs and benefits are shown in $1000

3.7 level benefit= 44791
4.2 level benefit= 1204647
interest rate= 06
tere (years} = 50

SHP Service Area included in Econoaic Study (¥} 83 1
(useﬁ to allocate Net Capitalized Cost!)

pgesent worth of benefit series(So.loasthAgl= 1678659
net capitalizd cost($x1000i0f 2.0 aaf reser= 1023200

nce allocated to recre. (1%) 10232
nce alloratd to South Coast AreakhAg(see % above) Bhi023
nce allocated to all other contractors 131945

pres. worth of benefit to all other contractors 151945
pres. worth of total benefit fo all contractors 1828404

net benefit {$x1000) of project B154636
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LB5 BENEFITS ANALYSIS -no North Delta Facilities

10/24/8%
RESERVGIR SIZE= .3 HAF
3500 cfs pumping capacity
Modified Operation for 1934 delivery criteria
Bll costs and benefits are shown in $1000
3.7 naf demand level benefit= 46021
4,2 aaf deaand level benefit= 1232%0
interest rates D06
ters (years) = S0

SWP Service Area included in Economic Study (%) B3
(used to allocate Net Capitalized Cost)

present worth of benefit series{So.Coastyfgl= 1714127
net capitalizd cost($x1000)of 2.7 saf reser= 1088800

nce allocated to recre. (1) 10888
nce allocatd to South Coast ArealAg{see I above) 916223
ncc allocated to all other contractors 161687

pres. worth of benefit to all other contracters 141487
pres. worth of total benefit to all contractors 1875814

net benefit ($x1000) of project 797902
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