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As the Nation’s principal conservation agency, the Department

of the Merior has basic responsibilities for water, fish, wildlife,

mineral, lard, park, and recreational resources. Indian Territorial

affairs are other rna~or concerns of America’s “Department d

Natural Resources”,

The Department works to assure the wisest choice in managing

all our resources so each will make its full contribution to a better

United States—now ad in the future,

FOREWORD

This is one of C4 continuing series of reports designed to present

accounts of progress in saline water conversion and thi economics of

its application. Such data are expected to contribute to the long-range

development of economical processes applicable to low-cost dernineraliza-

tion of sea and other saline water.

Except for minor editing, the data herein are as contained in a report

submitted by the contractor. The data and conclusions given in the report

are essentially those of the contractor and are not necessarily endorsed by

the Department of the Interior.
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CHAPTER 1

INTRODUCTION

PURPOSE

This report represents a compilation of the principal informatj.on pre-

parccldurinz the cours~ of the 1301saProject prior to the termination of
the agreements butween the l?arLicipants.-

PROJECT BACKGROIJND

MetropolitanFs interest in sea water desalting began in 1958 with explora-
tory studies for producfng potable water from the ocean. In 1964, negotia-
tions were completed between Metropolitan$ the Office of Saline Water, and
the Atomic Energy Commission resulting in a subcontract to Bechtel Corpora-
tion to perfo?m engineering and economic studies of nuclear power and
c?esialtingplanes.

Illthe spring of 1965, the principal electric utilities of Southern Caltforn$a
(Southern Californ~,a Edison Company, San IltegoGas and Electric Companyl and
the Los Angeles Department of Water and Power] offered to participate in the

design and construction of the nuclear power and desalting facility. fi~

Engineering and Economic l?casibility Report 0[ December 1965(~-~concluded
that a dual-purpose nuclear desalting plant located on a man-made island
was Lechnical]y feasible. The report also concluded that the participation
01 Electric Utilities would provide the lowest cost to Metropolitan.

In the period from January 1966 to August 1966, Metropolitan’s staff and
Board of Directors considered participation in a combined nuclear power and
desalting plant basfcally as described in the 1965 Feasibility Report and
also considered variations which included const~uction of the desalting
plant in two phases; namely the construction of a desalting facility with a
capacity ~f 50 million ga].l~n~ per day (mgd) in conjunction with a two-unit

nuclear power plant, followed by an expansion of 1,00mgd, resulting in G
total installed capacity of 150 mgd completed four to five years after the
cons~ruction of the first factltty. The concept fo~ building an 1,800 gross
megawatt electrical @we) nuclear po,werplant and a 150-mgd desalting plant
in two stages (phased plant) was approved by the Metropolitan Board of Direc-
tors for construction subject to consummation of contractual arrangements



in AUgUgt 1966. Concurrentlyj a hydraulic model study of the proposed

island was tnadc at the.Ca]j.fornia Institute of Technology Hydraulic
Laboratories under supervision of 13cchtelCorporaLion to verify wave
defense design pararmters (2)~

In October 1966 negotiations wcr~ Lnitiatcd hetwccn Metropol.ttan, tJ.S.
Government (OSW and AEC), and Electric Utilities (I)WP,SCE, and SDG”&E) to
dcvc~op contracts for the purpose of deS@Lli.ng and constructing the phased
nuclear power and desalting plant. In additfon, Bechtel was authorized to
conduct a detailed site investigation program to determine the g,cnl.ogicl
seismic, and soils charact’cristics for a man-made island site anclto develop
design and construction criteria.

In May 1967 a Congressional, Bill authorizing participation by the Govern-
ment was signed by Presidcn,t Johnson. Begi.nntng in the spring of 1967 and
continuing through July 1967, specifications for nuclear steam supply sys-
tems and turhinc-generator equipment were issued by the Electric Utilities

and Metropolitan and bids for this equipment were recefved. Evaluation of

the major equipment bids continued during the summer and fall of 1967.

In August 1967, Assembly $jll. 1782 granting tfdelands to Metropolitan for
use as a site for the man-made island and causeway was signed by Governor
Reagan. On November 20, 1967 contract documents were signed by all Project
Participants. Early in 1968 studies were initj.ated by the Parti.cfpants to
define design concepts and to update estimates of the costs of each J?artici-

pant’s responsibility in the Project.

REPORT CONTENT

This report provides a description of the phased plant concept, the total
costs associated with this concept based on scheduled complct~on as antici-
pated in April 1968, and est~mates of unit costs for desalted water. The
report is presented in seven chapters.

——— Chapter 1 is the introduction,

— Chapter 2 summarizes the principal items presented in the body of the
report.

— Chapter 3 descr$bes the Pro,jcct organ~zati.onal and economic bases for
determination of the plant concepts, the cost estimates, and un~.tcosts
associat~d with the production of desalted water.

— Chapter 4 provides descriptions of the plant facilities including draw-
ings and Ts arranged to dcscribc the dual-purpose power and desalting
plant by iks principal components.
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Cbapcer 5 presents the capital and investment costs for the rotal
plant:by principal facilitates. The information contained in this

chapcer includes assumptions made by the Participants and BechLel in
the development of cost estimates, a list of the contingencies~ and
a description of the necessary adjustments.

Chapter 6 de~ails the annual cost items that are considered %n
developing che costs of desalted water and presents the bas%s for
de~ermination of Matropolitan$s share of the plant investment costs.

Chapter 7 presents a reconciliation and explanation of the cost
incr~ases Tncurred during the period between Ehe 1965 Feasibility
Report (1) and the X968 studies to update Project cost estimates.

This report summarizes the reference design and cost estimates for the
phased nuclear power and desalting plant, incorporating pertihent infor-
mation from previous studies.

Additicmal studies and consultant reports were utilized to def$ne bas~c
site crizeria and plant design cri.terta. These studies included detailed
investigation of the geolagicp seismic> and soil characteristics of the
Bolsa site; meteorology of the Bolsa site; effect of the island on lit–
toral sand mavements~ tsunami potential at the site; tsland and causeway
planning szudies; and evaluation of d.esalt%ng plant performance ratio.

To aid khe reader in identifying certain abbreviations and tarms used
extensively in t%%s reportp Lhe following list of principal definitions
is provfded:

Boka Project (Project) - The design, construction, and operation of a
imo–unft, nuclear power plant in combination wfth a desalting plant,
located on a man-made island (Eolsa Island) offshore of 1301sa Chica State
Beach in Orange County, California, including transmission of electric
power and desalted water to points of connection with the respective systems.

Participants

Metropolitan or MWD - The Metropolitan Water District of Southern
California

SW - The Southern California Edison Company

sDG&”E- The San Diego Gas & Electric Company

DWP or LADWJ?- The Department of Water and Power of the City of
Los Angeles

OSW - The Office of Saline Water of the United States Department of
Interior

AK – United States Atomic EBergy Commission.
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Owners or Owning Participants - The Bol.sa Project Participants who will I
own and hold tt<le to th;tr agreed upon share--of the 1301saProject facili-
tates. Th~ Owners are MWD, SCE, SDC&E, and DWP.

PMB or Project Management Board - The Project Management Board consists of
one member and one altern,atc from each participant. The PMB is responsible
for the timely and successful completion of the Project and for gu~dance
and control of the Project Coordinator$s work.

PEC or Project Engineers Committee - The PIN consists of members appointed
by each participant. The PEC is responsible for coordination of the
detailed design and construction of each Owner’s facility in close coopera-
tion with the Project Coordinator.

Project Coordinator or PC - The Project Coordinator is responsible for
providing coordination, scheduling, cost control, administrative services,
and other services as directed by the PMB. Metropolitan, as contractor for
the Participants, engaged Bechtel Corporation to perform Project Coordinator
servtces.

Architect-Engineer or MWD’S A/Ii - Metropolitan selected Bechtel Corporation
to perform Architect-Engineer services in relatton to Metropolitan’s design
and construction responsibilities in the Bolsa Project. These responsibili-
ties include CIIEisland and causeway, backpressure turbine, and the desalt-
ing plant.

4



CHAPTER 2

SUMMARY

GENERAL

The Bolsa Island Nuclear Power and Desalting Plant concep~ is summarized
in this chapter. The plant facilities are described to Lhc ex~cnt they
were d~fined Eor the purpo~e of establishing accep~able concepts, inter-
rela.tionsh~.ps,and cost estimates and are not the result of final design
effnr~s, The total Project cost es~ima.te is based upon the faciliti~s
Llcscrihed Hnd includes allowances for design to meet anticipated criteria,
contingencies, and Owners! costs. Pertinent agreements and undcrstan,dinss

for allocaEioTIs of Prc}jectamens the ]?ar~icipants are cited to provide lJases
cc)stsamon~; the Owners.

Metropnlj.tan’s Tnvestmenc cost in the Bolsa facility is determined and
esttmates of the annual costs associated with the production of desalted
water arc developed. The unit costs of producing desalted water at the
plant site and delivered to the Robert B. Diemer Filtration Plant are
calculated.

The increase fn the estimates of total Project costs between 196.5and 1968
is discussed and the fac~ors causing the increase are identified and pre-
sented for each major faciltty in the Bolsa Project.

The sections of the summary which follow are arranged in the order of the
su’hsequent chapters.

BASES FOR COST OFWATER

Metropolitan’s capital. costs, operation and maintenance Costsp and the
resultant cost of clesaltedwater at rhe 1301sa Island plant stte are based
on the economic ground rulesj criteriat and plant parameters presented in
Chapter 3 and on the following desaltin~ plant operativn dates:

— The 150-mgd, phased, multistage flash evaporator desalting plant will
consist of three trains. The construction will be phased for commer-
cial operation of the first 50-mgd train on September Ip 1974; the
second 50-mSd train on March 1, 1,978;and the third 50-mgd train on
September 1, 1978.

5

In additfon$ certain ground rules on which the cost of desalted water was
based in the report entitled Engineering and Economic Feasibility Study
for a Combination Nuclear Power and Desalting Plant(l), prepared by Bechtel
Corporation in December 1965, have been updated CO reflect current condi-
tions and those forecasted to the time the 150-mgd phased desalting plant
would be constructed and placed tnto commercial nperat%on.



Metropolitanfs investment costs in the Project are based upon the Agreement
between Metropoli’can and the Electric Utillties dated November 20, 1967

which p~ovidesl in part~ that the cost to Metropolitan for its entitlement
in the nucl.~ar power plant would be determined by the difference in the
estimated cost of the dual-purpose power plant and the estimated cost of a
power only plant having a net capacity equivalent to the Electric Utilities
entitlement in the dual-purpose plant.

The principal economic factors used as a basis for Metropolitan’s investment
and annual costs fnclude cost of money at 4.25 percent; striking fund depre-
ciattan based on 30-y@ar nomtnal plant lffe; no ad valorem taxes or State,
local, and federal income taxes; California sales tax of 5 percent; and nuc-

lear insurance based on normal commercial and Government indemnifica~ion with
MWD self-insured for all other insurance costs.

operating and maintenance expenses are based on incremental power plant
o & M costs, estimates of operating and maintenance personnel and materials
for the desalting plant, 1968 prices for sulfurtc acid, desalttng plant load
factor of 90 percent, and nuclear fuel costs calculated from vendor data and
adjusted for Metropolitan’s cost of money.

FACILIT!E$ DESCRIPTION

The Bolsa Island Nuclear Power and Desalting Project includes a combination
nuclear power and desalting fac<lity producing approximately 1,900 Mw of
gross electrical power and 150 mgd of desalted water, with an fnitial instal-
lation of 50 mgd and appropriate provisions for expansion of the desalting
plant to a capacity of 150 mgd in four years.

The faciltty will be located on an island to be constructed offshore from
Bolsa Chica State Beach in Orange County, California as shown on Plate 4.1,
with a 2,400-foot causeway connecting the island to the mainland.

The Project also includes an onshore electrical switchyard with connecting
lines to the plant complex and an underground electrical transmission
facility.

The nuclear power plant portfon of the Project comprises two nuclear reactor
systems that will generate and supply steam to two condensing turbinc-
generators and one backpressure turbine-generator. Steam supplied to the
condensing turbine-generators will be used solely for the production of
electric power. Steam supplied to the backpressure turbine-generator wtll
serve a dual function: generating electric power from part of the energy
and conveying the remaining energy in turbine exhaust steam to the desalting
plant brine heaters.

T%e desalting plant concept is a multistage, long tube, horizontal flash
evaporator utilizing three tratns of 50 mgcl, ‘he initial installation of
50 mgd is designed for expxnsion to 150 mgd by rhe addition of two 50-mgd
trains .

‘l’hedesalted product water will be conveyed to Metropolitan’s df.stribution

system at the Robert B. Diemer Filtrat~.on Plant through a six-foot diameter
line about 24 miles long. The conveyance system includes an island pumping
station~ an intermediate pumping station and reservoir, and a blending
structure.

6



Electric t:ransmj.ssionto the SCE system connection point at Del Amo Substation
fs provided by four circutts of 220 kv underground pipe-type, na~urally cooled

cable approximately 11 miles Ions. Electric transmission to the IMP system
at Station “C” in Wi].mi.ngtonis accomplished with 3 circuics of underground
pipe-type, 230-kv cable approximately 18 rn~.lcslong.

COST ESTIMATE5

The cost est~.matespresented in Table 2.1,were determined by the Participants
to be representati.vc of the total Bolsa Island Project costs including the
estimated COSK o:felectrjc [ransm%ssion and product water conveyance facili-
ties req~~ired to delj.ver electric power and desalted water to the p~int of
interconnection with the disrributton system of the respective Utilities.
The costs shown are
ftl]l150-mgd phased

for the comple~e two-uni~ nuclear power plan~ and the
clesal.tingplant.

TABLE 2.1

130LSAISLAND PROJECT COSTS

(Millionsof Dollars)

ISLAND AND PLANT FACILITIES

Island and Causeway
Pnw@r Plant - Unit 1
Power Plant - Unit 2
Eackpress.ure Turbtne Plan~
DesaltinE Plant
Land for Switchyard and Right-of-Way

for Cable
Project Coordinator

Subtotal

OTHER FAcILITIES

Product Water Conveyance System @WD)
Power Transmission System (DWP]
Power Transmission System (SCE/SI)G&E)

Subtotal

TOTAL PROJECT COST’S

$ 45.3
197.6
189.6
43.4
159.8

2.8
8.6

$647.1

$ 41,5
34.4
42.5

$118.4

$765.5

Method of Compiling Costs

The cost estimates were received from the Owners and are Che Ownerst esti-
mates of their share of the total Project cost. These costs are based on
phased construction of the desalttng pltint and the power generating units.
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Each owner’s esttmates of cost were reviewed by the Project Coordinator as
received, reconstructed for consistency, and evaluated for completeness.
Th@ costs were then
made to assure that

Lhe total estimated

Schedule

reviewed by the Project Engineers and adjustments were
the costs presented in Table 2.1 and Chapter 5 reflpct

Project costs.

The cost estimates prepared by the Owners are based upon the following com-
mercial operation schedule:

Unit 1 Condensing J?owerPlant SepCember 1, 1974

Backpressure Turbine September 1, 1974

First 50-mgd Water Plant September 1, 1974

Unit 2 Condensing Power Plant September 1, 1975

Second 50-mgd Water Plant March 1, 1978

Third 50-mgd Water Plant September 1, 1978

Design Criteria

The estimates of constructed cost reflect the current destgn concepts.
These designs are based on crtteria presented in the Prelhninary Safety
Analysis Report (PSAR)~3j and recommended by consultants to the Project

based upon the detailed site investi~ation work and hydraulic model studies
of Lhe.island (2). The design concepts also reflect the safeguards pro-

visions that have been required by AEC Regulations in current license
applications.

Allowances for the cost of redesign of the Tsland, causeway, and plant
facilitates to me~t potential additional design criteria aye provided for
in the “Design Allowances” and arc included in the Lotal Project costs
compiled in this report.

COST QFWATER

The elements that determine MWD’S annual costs are annual fixed charges on

investment, operating and ma~ntenance costs for both the desalttng plant and
the power plant, desalting plant sulfuric acid costs, nuclear insurance costs,
fuel costs, and power credits.

Annual fixed charges are calculated based on 4,25 percent annual rate for
non-depreciable items and 5.86 percent and 6.30 percent for deprectahle
items with 31- and 27-year economic life, respectively. Annual ffxed
charges rate on the conveyance system <S 4.49 percent, which TS a weighted
average based on 50- and 75-year lifetime for pumping stations and pipelines,
respectively.



Metropolitan~s investment cost in the Project including the produc~ water
conveyance system is 2?8.2 million dollars. This itlvestm~nt is assumed to
be allocated to the facilities as listed in Table 2.2 in which Metropolita[l
would own the island and causeway> desalting plants and conveyance system
with the remainder of its cost responsibility in power and related
facilitates.

TABLE 2.2

METROPOLITAN’S INVEST7VENT COST
(llillionsof Dollars)

Facility 150-Mgd Phased Plan?

Island and Causeway 45.3

Desaltf.ng Plant 159.8

Power and Related Facilities 31.6

TOTAL COST AT BOLSA 236.7

Conveyance System 41.5

TC~AL cOST AT DIEMZ~ 278.2

The annual costs a~sociated w%th the production of 150 mgd of desalted water
are developed in detail %n Chapter 6. The annual costs and associated annual
production of desalted water ar~ levelized by dividing the present worth of
annual costs by the present worth of annual production to -develop an equiva-
lent equal annual.unit cost wh$ch constders the variable annual production
and var~able annual costs. The resulting unit water cost is shown fn Table
,2.3 at the Bolsa plant site and at the Diemer Filtration Plant.

TABLE 2.3

UNIT COST OF DESALTED WATER

Cents per 1,000 Gallons

Dollars per Acre-Foot

9

36.5

At
Diemer

43.7

142



I
FACTORS CAUSING PROJECT COST CHANGES

The material presented in Chapter 7 is concerned with the increase tn
Project costs based on the differences in estimates made in 1965 and those
made in April 1968. The basis of the April 1968 estimate is d%scussed
in deta%l in Chapter 5 of.this report,

The cost esttmates presented by Bechtel Corporation in the 1965 Engtneertng
and Economic Feasibility Study(~l were based on an unphased 150-mgd desalt-
tng plant and on 1965 labor and material prices without allowance for esca-
lation. An adjustment to th~ bas%c 1965 estimate was made on March 4, 1966
based on phasing the construction of a 150-mgd desalttng plant with a total

elapsed time of five years between commercial operation of the first 50-mgd
train and commercial operation of the second and th~rd trains of 50 mgd each.
The adjustment of March 1966 was made without specific allowance for the
escalation that would occur in thp period of time between the completion of I
the ftrst 50-mgd unit and completion of the 150-mgd plant.

The Bolsa Island Project cost Qstimates are shown in Table 2.4, Summary of
Project Cost Changes. The increase in estimated costs, by factlity,

from the 1965/1966 estimate to the April 1968 estimate is also shown.

TABLE 2.4

SUMMARY OF PROJECT COST CHANGES
(Millions of Dollars)

1965 Estimate
Estimate Based with Escalation

Island and Plant Facilities tin1965 Pr:ct?s to 1974-1978 Increase

Island and Causeway $ 23.6 $ 45.3 $ 21.7
Power Plant - Unit 1 108.8 197.6 88.8
Power Plant - Unit 2 101.3 189.6 88.3

Backpressure Turbine Plant 25.4 43.4 18.0
Desalting Plant 107.4
Land for Switchyard and Right-

of-Way for Cable 0.5
Project Coordination

Subtotal $367.0

Other Facilities

Product Water Conveyance $ 33.5
Power Transmission System - (13WP) 33.5
Power Transmission ’System - (SCE/SDG&E) 10.O

Subtotal $ 77.0

TOTAL COST w PHASED PLANT CONSTRUCTION $444.0

159.8

2.8
8.6

$647.1

.$41.5
34.4
42.5

$118.4

$765.5

52.4

2.3

8.6

$280.1

$ 8.0
0.9

32.5

$ 41.4

$321.5
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l’heprincipal factors which contributed to the increase in Project costs
of 321.5 million dollars are summarized in Table 2.5, Factors Caustng Project
cost changes,

TABLE 2.5

FACTORS CAUSING PROJECT COST CHANGES
(Millions ofl?ollars)

1965/1966 Est%mates(fiased cm 1965 Price Levels)

Factors Contributing to Cost Increase:

Column Numbers from Table 7.4

Escalation of Island and Plant Facilities

Xncrease in California Sales Tax

l[igherPower Plant Output

Market Changes in Nuclear Steam Supply Systems

Changes in Design Criteria

Allowance $or Anticipated Project Requirements

Change fn Project Responsibility

l[igher Costs for Interest During Construction
(IDC)

Savings over th~ Original Estimate

Increase in Offsite FactlTties

A. Product Water Conveyance

E. Power Transmission Systems

Additional Owners’ Contingency

TCIFAL COST INCREASE

$444.0

$152.7

3.0

16.0

23s7

17.4

35.5

25.2

16.9

(25.3)

8.0

33.4

15.0

321.5

APRIL 1968 ESTIMATE” (Escalated to Project Completion) $765.5



The single most. significant factor contributing to the cost increase is
the escalation of labor and material prices projected to the time of com-
pletion of the Project in September 1978. The change fn design criteria
and the allowance for anttctpated Project requirements together account
for an increase of 52.9 million dollars. A third major item is the increase
tlnoffsite facilities (electric transmission and product water conveyance),
most of which is ‘due to the assumption of placing the SCE/SDG&E transmission
lines underground.
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CHAPTER 3

BASES FOR COST OF WATER

GENERAL

Metropolitan’s capital costs, operation and mainterianc~ cc)sts3 and the
resultant cost of desalt~d water at the Bolsa Island plant site are based
on the economic ~round rules, crjtcrjaj and plant parameters presented in
this chapter and on ‘thefollowing desalting plant operation dates:

— ThQ 1.50-nlgd,phased, multistage flash evaporator desalting plant will
consist of three trains. The construction will be phased for comrner-
c~.aloperation of the first 50-mgd train on September I* 1974; th~
second .50-m~d train on March 1, 197?3;and the third .50-mgd train on
September 1, 1978.

BA$lCAGREEhAENTS AND UNDERSTANDINGS

The cost of desalted water is based upon the contractual, documents and
agreements set forth i.nMetropolitan-United States Government Contract
No. 14-01-0001-1290 and i.nthe Agreement between Metropolitan and the
Electric lJtilities dated November 20, 1967.

In addition, ccrtajn ground rults on which the cost of desalted water was
based in tilereport entitled Engineering and Economic l~easibility Studj-
for a Combination Nuclear Power and Desalting l?lant{l~,prepared by Bechte]
Co-rporation in December 1965, have been updated to reflect current condi-
tions and those forecasted to the time the 150-mgd phased desalting plant
would be constructed and placed into commercial operation.

The costs of water shown in Chapter 6, Table 6.3, for the phased desalting
plant arc based on MWD’S investment coscs tn a dual-purpose power and
desalting plant at the island site, and include the costs for the convey-
ance system and for pumping the product water from the plant site to the
Diemer Filtration Plant. Metropolitan’s investment costs are based on the
contractual agreenwnt,s~ wherein SCE/SDG&ll and DWP agreed ‘to construct?
own, and operate two nuclear power plants for the purpose of generating
electric energy for their respective customers and providfng steam through
a backpressure turbine to the desalting plant. It was further agreed that
MWD would own the ~sland and causeway, the backpressure turbines the desal~~
ing plants and the desalting plant sea water intake structure and pumps~
together with all related facilities identified with each of these items.
The Electric Utilities would pay the estimate.lcost of a single-purpose
plant of the same general type, and having electrical capacity equivalent
to the Utilities’ share of the dual-purpose plant with MWD paying the
incremental. costs between the single-purpose and the dual-purpose plants.
MWD would have an entitlement in the NSSS for the steam required for
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the backpressure turbtne and desalting plant. MWD would own nuclear fuel
required for the generation of power in the backpressurc turbine for its
own use and steam to the desaltin~ plant.

The nuclear power plant portion of crJst.sused in determining the difference
i.ncosts between a twn-unft, single-purpose and a two-unit, dual-purpose
power plant was furnished by the Utilities. These costs were based on each
uttl?ty performing the engineering and construction of its respective power

plant unit. Pur the purpose of this report, i~ has been assumed that SCE/Z
would design and construct the firsv operable power plant unit for commer-
cial operation on September 1, 1974.

The allocation of costs for the nuclear power facilities and the $sland and
causeway are based on preliminary d~scusstons between the Owners. Although
no final agreement was reached, the allocations presented are believed to
be a reasonable assessment of MWD’s cost responsibility.

ECONO)AICFACTORS

The cost of money to MWD used in the report is 4.25 percent. Fixed charses
are based on th~ cost of this money, plus sinking fund depreciation hasecl
on a nominal 30-year plant life. Fixed charges on non-depreciable invest-
ments ~ such as the island and causeway, are calculated at 4.25 percent.

Taxes

Ad Valorem Taxes

It is assumed that the ad valorem taxes assessed to MWD are zero.

California Sales and Use Tax

The California sales tax of 5 percent is included as a tax on the materials
and equipment purchased for MWD’S facilities.

Income Taxes

The District is exempt from all State, federal, and local corporare income
taxes.

Insurance

Property Damage and Public Liability (Non-Nuclear)

I?or the purpose of this study, it is assumed that MWD’S s@lf-insurance will
be extended to cover its investment in the nuclear power plant and the
desalting plant. Any tncrease in the cost of this insurance is not reflect
in this study.



Nuclear Insurance is computed for MD’s share of the nuclear faci].ity,
based on commercial covrrage af public Iiabil.ity insurance, governmc~nt

indemnification under the F’rice-Amlerson Act, and property dama~e insuranc~
for nuclear hazards (cnmputed on N.WD’S share of power plant capital cost),

Distributable Costs

— Project Accountant

— Land Grant.

OPERATING AND MAINTENANCE EXPENSE

Power Plan!

DesaltingPlant Labor and Mnterial Cos.t$

5ULFURICAC1D COSTS



VALUE OF ELECTRIC POWER

!i%e values shown here are based on information supplied by MWD. These
values are used to calculate the credits for replacement of Colorado River
Aqueduct pumping power and for product water pumping power
Chapter 6.

COLORADO RIvER AQUEDUCT PUMPING (110 MW)Y<

September 1, 1974 to January 1, 1980

January 1, 1980 through end of economtc Itfe

MWD’S Cost for Capacity anclO & M~>~

MWD!S Cost far Fuel @ Condensing T.urbtne
Heat llate~~~~

Total

PRODUCT WATER PUMPING POWER (28 MW)k

Island
Pumping Plant

as descrfbed in

5.125 mills/kw

1.50 millslkwhr

1.30 Krlills/kwhr

2.80 mills/kwhr

Intermediate
Pumping Plant

Phase I - 50 mgd

Phase 11 - 100 mgd

4 Mw(@ 2.8 mills 4Mw@ 7.9 tMil~S

9 Mw@ 2.8 mills 9 Mw(d 7.1 mills
less $40,000 annually

14Mw@ 2.8 mills 14 Mw@ 7.1 mills
less $40,000 annually

Y<The e~ectr~ca~ power reqlliremcn~ shown is installed or rated .caPacit~.

For calculating annual cost or credit, a capacity factor of 0.90 is Usedm

~t+~Assumcdfor purpose of evaluating power credit.

LOAD FACTOR

The desalting plant $s assum~d to b~ base-loaded throughout the economic

life of the plant. A load factor of 0.9 ts used, which takes inCo co~~sid-

eratfon plant outages ‘mtb for preventive maintenance and emergency shut-
downs.
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COPPER-NICKEL PRICE

It was initially assumed chat Government copper-nickel. could be purchased
at a ftxed prtce of 38 cents per pound for Phase I (50 mgd) of the phased
desalting plant. Subsequent changes in Project schedule and uncertainty

regarding the cnntfnued availability of copper-nick~l scrap resulted in a
FTt5decision to base the cost estimate for the desalting plant on commer-
cially available tubing. Consequently$ tubing costs are based on market
prices fo:rtubin~t escalated to the appropriate (cent~oid of) expe~~di~~lr@-

Pl?QJECT~QO~D!lN14T0~ ~05T

MWD~s sha”reof Projc’ct Coordinator costs for this project are assumrd tLI
be $3,300,000, and are included in the calculation of MWD costs,

NUCLEAR FUCL COSTSI

Fuel. cost$s are bas~clon NSSS vendor data and on fu~l cost ana]yscs based
on MWD~s cost of mnry.

.SCHED

Unit 1



CHAPTER 4

FACILITIES DESCRIPTION

GENERAL

Acceptable design concepts were established to define project costs and
interrelationships. The descriptions of plant factltttes pxesen~ed in
this chapter reflect these concepts but are not the result of ftnal destgn
efforts by the parttcfpattng owners.

The Bolsa Island Nuclear Power and D~salting Plant includes a combination
nuclear power and desalting facility productng approximately 1,900 Mw of
gross electrical power and 150 mgd of desalted water, with an initial
installation of 50 mgd and appropriate provisions for expansion of the
desalting plant to a capactty of 150 mgd in foux years.

The factltty will be located on an tsland to be constructed offshore from
Bolsa Chica State Beach in Orange County, California with a 2,400-foot
causeway connecting the island to the mainland as shown on Plate 4.1.

The project also includes an onshore electrical switchyard with an under-
ground transmission connection to the plant complex. Plate 4.2, Site
Arrangement, depicts the facilities located on the island.

The nuclear steam supply systems comprise two nuclear reac~or systems tha~
will generate and supply steam to two condensing turbine-generators and one
backpressure turbtne-generator. Steam supplied to the condensing turbine-
generators will be used solely for the production of electrtc power. Steam
supplied to the backpressure turbine-generator will serve a dual function:
generating electric power from part of the energy and conveying the remain-
fng energy in turbine exhaust steam to the desaSting plant brine heaters.

The desalted product water will be conveyed to Metropolitan’s system at
the Robert B. Diemer Filtration Plant through a six-foot diameter line
approximately 24 miles long with an island pumping station, an intermediate
pumping s’tattonand reservoir, and a blending structure.

Electric transmission ‘tothe SCE system connection point at Del Amo
Substation is provided by four circuits of 220 kv underground pipe-t>p:,,
naturally cooled cable approximately 11 miles long.

Electric transmission to the DWP system at Station “C” in Wilmington i.s

accomplished with 3 circuits of underground pipe-type, 230–kv cable
approximately 18 miles long.

The following data serve to define the scope of facilities for the 15Q-mgd
installation.



Type
Ckoss output - Mwc
Net Lffective Operating Capacity - Mwc
StQam Conditions:

F~OW - ~@ Ib/hr
Pressure - psia

3. Electrical Transmission

Type
cooling
VoltaEe, kv
Destination

5. Desalting Plant @WD)

Typ@
Product water output - It@i
Performance Ratio - lb/1,000 Btu

6, Island

scE/sDc & E WE’——

3,250 3,250

I“&@o 14.2

80.5 805

0.25 0.25

TC6F TC’6F

798 811

755 771

10.1 10.3

760 77’5

Underground Underground.
Natural Na tura1

220 230
Del Amo Sub- Station “C’!,

Stalion Wilmington
11 18

Tcm
356

7.8
760
35

Multistage Flash System
150

10,6

35.5
20 above MLLW

Rock revctment enclosing
a dredged sandfill



7. Causeway

Type Concrete box girders on
concrete pj.lcb~nts with
approximately bO-ft spans

Length, ft. 2,400
Width Deck, ft. Approx. 45; including walkway
Elevatton, ft. above MLLW 30 at 5sland, 10 near shore

8. Conveyance System

Flow Capacity, mgd 150
Conduit Diametpr, ft. 61+011

Number of Conduits one
Stages of Pumping Two
Distance from Plant to Diemer

Filtration Plant. miles 24

The desiEn of structures, equipment, and systems will be based on the basic
criteria outlined in Bnlsa Island Nuclear Power and Desalttng Plant, Pre-
liminary Safety Analys$s Report, Part B, Volume 1(3).

Class I and Class 11 systems and structures are defincclwith respect to the
degr~e that thry affect public safety and continuity of operation and specifi
criterion for seismic loading> are contained at the end of this chapter.

The destgn concepts prcscn,teclarc based on ocean bottom soil.bcarin~ strength
of 8,000 pounds per square foot. For structures founded on compacted fill
materiall a soil bearing pressure of 5,000 pounds per square foot is used.

ISLAND AND CAUSEWAY

Eolsa Island design cr)nccptfs arnan-mad~ struccure approxi.matcly 1,500 feet
by 1,100 fc’et,w-ith a usable surface area of about 35.5 acres. The island

is constructed with a rock revetment enclosing a dredged sandfill. Finished
grade of the ~.sl.andis 20 fec’tabove mean lower low water (MLLW), ‘1’hc’
island is conncctcd to the mainland by a causeway approximately 2,400 fe~t
in Icngth, A barge unloading facility is provided as part of the island
construction to facilitate handling of large pieces of equipment.

The island is desi~ned to meet the criteria established in previous studi~s.
The wave protection armor stone 5s sized ustng Hudsonts Formula considering
special placement of the quarry stone, The berm hei~l~tprovides five feet
of free board against the overtopping from the predominate 14-second period
wave and one foot of freeboard from the remo~c probability 16-second period
wave. Under earthquake loading, the wave protection Ts destgned to Class 1
criteria, Th@ slopQs are stablr under the no-loss-of-function (NLF) c+arth-
quake.
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The island sancl:~illis designed to prevent Iiquciacti{)n in both the Class
I (nuclear) and class II (remainder of the island) area. In the class I
area the sand:~il.1will bc dewatcrccl, cxcavatedp and af~er construction of
Che power factlttics, compac~cd j.nthe dry to a density that precludes
liquefaction u~~derthe NIJ?earthquake. The costs for this compaction are
tncludecl in est%matcs for the nuclear power plants. For the remainder of
‘Khcisland, chc fill.will he compacted using explosives to a density that
precludes liquefaction under the design earthquake. The causeway is
designed to support an H-20 AASHO HiEhway Loading and to resist a ‘20-percent
gravity acceleration. Storm wave forces on the pile bents are also con-
sidered in th~ design but not simultaneously with seismic forces.

Design concept

me tslarld Cclnccpt, similar to that presented in the 1965 Feasibility
lleport(~), is the free-standing tsland and comprises a perimeter wave pro-
tection system, an <slanclinterior sandfill, and an op~n 13entcauseway
that connocts the island to the mainland. The wave protection system is
the flexible rubble mound type similar to that used for breakwat~r con-
struction and the island fill is hydraulically placed dredged snd compacted
sand . NILS concept has been reviewed by island contractors experienced in
both wave protection cmns~ruction and offshore clred~ingoperations and the
Office of the Harbor and Waterways Chiefj Los Angeles District, U.S. Army
Corps of Engtneers. The free-standfng island concept is consi,dcred app~op-
riate for construction at the Bolsa site. Plate 4.3 S11OWSthe free-standing
island concQpt in plan and section.

The tsland Comprfses 35.5 acres with a surface elcvatton of 20 f~ct above
MLLW . !lc wave protection system has an attack face slope of 1 orI3 and
extends to a height of 40 feet abov~ MLLW on the three sides exposed to
storm waves, The I@cwarclside wave pr~otec’cionstops at 20 feet above MLLW.
The causeway is an open pile bent concrete structure with a superstr~lcture
approxtmatcly 45 feet w$de. Provisions are made kor carrying the 150-mgd
water lin~ and oil-filled p-ip~-type electrical transmission cables from
the island to the mainland. Plate 4.4 shows tile causeway design concept.

NUCLEAR F’OWER PLANT

Each unit of the two-unit nuclear power plant cons%sts of a nuclear steam
supply system (NSSS)~ a condensing turbin~-generator uni~$ and auxiliar~.~s
comprising a single, operable electric power generating untt. Since
several common facilities and systems are shared by the two nuclear power
units, the layout and arrangements shown assume mirror image design; there-
fore, these facfli”cicsw$II also be employed for the second unit. The des-

criptions which follow are based on the ftrst unit of a Kwo-unit plant.
The construction of the plant will be arranged so that the SCE/SIX;L K
owned NSSS and candens%ng turbine would be completely fn phase with con-
structfcm of the MWD-owned backpressure turbine and 50-mgd desalt%ng plant
and he ready for operation on September 1, 1974. The DW??-owned nuclear
power plant would ‘beconstructed based on a schedule to allow operation
approximately tw&lve months later. The additional 100-mgd desalting plant
would be TO operatton four years later.



Plant Arrangement

The proposed arrangement for the Bolsa Island Nuclear Power and Desalttng
Plant ts depicted on Plate 4.2, Site Arrangement. The nuclear power plant

comprises two nuclear reactor areas separated by a common butlding housing
the control room and oth~r supporting facilities as we~~ as Separate new
and spqt fuel storage facilities, and three turb~ne-generator areas in
a tee arrangement. The two condensing turbine-generator areas are essen-
tially mirror images. The arrangement is based cm principal criteria
developed from a site arrangement study selected by the 1301saIsland Proj-
ect Engineers Committze <PEC). Arrangement of the equipment within the
plant is shown in Plates 4.5 and 4.6.

circulatingWater systenl

The circulating wa~er system concept for the plant consists of two separate
intake structures, one servtng the desalting plant and temporary condenser
of the backpressure turbine and the other serving the two condensing tur-
bines and nuclear facilities. A ccmmmn outfall and discharge system is
provided for all facilities. I’late4,2 shows the separate intake structures
and plate 4.1X shows the portton of the circulating water system with%n
the scope of the Estimate for the ftrst nuclear unit. For the purpose 0%

developing an overall estimate, pnrtions of the circulating water sys~em

are included in the scope of the ~ack pressure turbine and the desalting
plant .

SiteI?reparntion

Hydraulic. fill <s to bc placed by the tsland contractor to about elevatfon

+8 feet. The enttre power block area %s than excavated and dewatered LO
the ocean bottom. Additj.onal excavation is performed as required for the

foundations of the contai.nmcnt vessels. Structural backfill is placed
and densifted when construction of below grade power plant facilttte~ Per-
mits. All fill material has an in-place relative density of ae least 90

percent, in accordance wfth the U.S. Bureau of Reclamatfnn Method E12; or
95 percent maximum density, in accordance with ASTM Spccificati.on 1557-58T.

Excavation and placing of compacted backftll is required for construction
of containm~nt foundations below the ocean bottom and a firm foundation
for the other power block structures, including the turbine pedestal. The
construc~ton of a two-unit plant? as planned> nccessiCat@s simultaneous
excavation and backfill. fox both un%ts. All major construction up to
grade will bQ completed for both units before completion of the backfill.
The proposed excavation plan is shown on Plate 4,7.

‘fad Utilities

Fire, domestic, and service water
island termtnus of the causeway.
videcl to furntsh servfce and f$re
pumps in the inpake structure are

are obtained from the supply at Phc
A service water tank and pumps are pro-
protcc~ion water. X%0 screen wash
used as backup ffre pumps.
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Coni%inment

The reactor containment consists of a prestressed concrete, vertical,
cylindrical structure with a shallow dome roof and a retnforccd concrete
mat foundation. The interior of the containment structure is lined with
a l/4-inch (minimum) welded carbon steel liner to ensure leak tightness of
the structure.

The containment structure houses all the high pressure, high temperature!,
radioactive systems of the primary plant. In addition ‘coprovidtng con-
finement of stor~d ~nergy and fission products-released during a maximum
credible accident? the containment structure supplies adequate biological
shielding for both operattng”and post-accident conditions.

The containment structure ts designed for an internal pressure of 59 psig
coincident with a temperature rise of approximately 290 T based on a free
volume of approximately 1,900,000 cubic feet. The proposed allowable
gross leak rate is 0,25 percent of th~ contained air per day.

A 160-ton polar crane on a circular track services the reactor head,
reactor coolant pumps, and other equipment.

Fuel Hmdlingsystem

Thefuel rod assemblies are removed by means of equipment ‘chath~ndles
spent fu~l undm water from the time ft leaves the reactor vessel until it
is placed in a cask for sh%pment from the st’ce.

Spent fuel %s removed from the reacror vessel by a manipulator crane and
placed into the fuel transfer Systcm. In the spent fuel pool, the fuel rod
assemblies are placed into storage racks. Af’cer
the fuel is removed f~om storage and loaded into
reprocessing plant.

V/ask ~~sposalSystem

The waste disposal systen collects, processcs~ and disposes of radioactive
liquid and gas~ous and solid wastes produced as a result of r@actor opera-
tion.

Liqufd wastes are collected and processed. Radioactive rcsidu~ i.sfixed
in demineralize resins which are shipped offsxte for ultimate disposal,

Gaseous radioactive wastes are collected and stored until the:r activity
level is sufficiently small for cltscharge to the environment. They are
then -released thro@ the plant stack at infrequcfit intervals when atmos-
pheric conditions ensure maximum dilutfon. Design of radioactiv~ facili-
ties will b~ based on discharEc to the environment within the guidelines
of AEC 10 CFE 20.

Solid wastes such as demineralize resins are collected, stored, and
finally shipped from the site for ultimate disposal at an authorl,.zk?dlnca-
tion.



Engineered %feguads Systems

A. Containnmnt Spray System

The containment spray sys~em reduces the pressure in Lhe containment caused
by s~eam and/vr heat buildup resulting from an acci,dent. The system con-
sists of two pumps, each discharging to a separate spray header. Each
pump $s f[ill-c~p;~~~ty and capable of pumping water at 2,600 gpm and 500 ft
TDH . l?um~>suction may be from either the refueling water tank or from the
CJULICL of the rcs~dual hd~t exchangers.

E. Containrncnt CoolinE System

The conta~.nm~nt cuoltng system cools the reactor building by suppressing
and limi~jng the rcacttir building peak pressure following the design basis
accident (D13A). This %s presently defined as a complete double-ended
rupture of the largest reactor coolant loop piping. This system serves as
a tull-capacity, redundant heat removal system along with the containment
spray system. System components consist of three containment emergency
cooling u~~i,ts~each supplying 30!000 cfm with an emergency cooling capacity-
of 82.3 x 106 13tu/hr at 290 F? 57.5 ps%a saturation, with a cooling water
flow of 2,000 gpm at 95 F. These components are designed to opera~e under
the adverse conditions existing during such an accfdent.

c. Contai.nmant Isolation System

when a prcdi>termined rise of the containment pressure is r~ached, the con-
tainment ~snlstion system closes all fluid pcnetrati.ons nnt requ~red for
opcratton of the cn~inccrcd safeguards system. Valves isolating penetra-
tions that are directly open to the contatnmenk atmosphere also cl~se on
high radiation level signal.

All isolation systems are prov<ded with redundant valving and associated
apparatus.

D. Containment Leak Dctectj.on Systcm

All. persn~,ncl access and equtpment hatches arc LntFrlocked and alarmed by
fail-safe devtces. Double seals with pressure test potnts for leakage
between tl~eseals arc provided.

Each pcnrtrati.on with rcsili.ent seals and expansion bellows is prov~ded
with pressure test connections> allowing leakage testing during normal
upcration.
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Four onc half-capactty9 vertical, single column, motor-driven, cnoling
pumps of S,500 gpm capacity at 70 feet TD1l take suction from the circulaE-

tng water tntake structure as shown on Plate 4.8 and discharge to two

full-capaci~y, component coaling water heat exchangers, and then through
individual discharge lines fnto the circulating water discharge piping.

1. Component Cooling Water System

The component cooling water system removes heat from the residual heat

rcmovalr spent fuel pool, seal water? non-regenerative, exc~ss letdown
and sample heat cxchungcrs, the reactor building normal and emergency air
Cvolers> the reactor coolant pumps oil and air coolers, thermal barrier
heat exchanger, and components of the radwastc system.

Systcm components consist of three one half-capacity compnncnt conllng
water pumps, two full-capacity component cooltng water heat exchangers,
orw component cooling water surge tank, and a chemical pot feeder for
addfng corrosion inhibitor.

Two pumps and one heat exchanger arc used for normal operation, while three
pumps and two heat exchangers, arc used for plant cooldown or for an emergency
condition, One pump and one heat exchanger are used during plant shutdown.

.2. Refueling Water System

The refueltng water systcm Lncludcs a refueling water tank containing
approximat~ly 325,000 &alIons of berated water. This water is used in the
cnntainm~nt for flood~ns the refueling cavity prior to uefueling, or for
safety tnjectinn in the ~vcnt 41fa nuclear accident. The boron solubion
is supplied to the chcrnical and volume control system and pumped in~o the
rofuc?,~n~ cavity to the rcquirecl depth for the routine refueling operation.

The reactor buildin~ vcnt~.lation system is a closed, self-contained air
recirculation system. The systE?mwill fiupply 148,000 cfm of cooled, cir-
cul:lting air at 105 F, with a cooling water flow of 780 gpm at 95 F. TbQs@

units arc rquipped with a normal filter with an average ~ff~.ciency 01 95
pcrccnt NBS, ‘co~ctheywith a high-efficiency fil.tcrrated at 99-97 percent
DOP t.rstin rcrnoving 0.3 0]:larger micron partfclek. In addition, an
activa’c~d cl]arcoal filter will.col.l~;ctradioactive iodine from the rcci.r-
culat$ng atr stream.



Zone Description

Occupied by personnel on an uncontrolled basis,
whcrv normal.work andlar mai.ntenancc is
requfr~d.

l?er~.odicoccupancy on a 40-hour week basis.
contains =1.1potentially radfoacti.vc equipment.

Limited to occasional work for short peri.nds
of time. This category includes the fuel
handling area, access area, and the op~rating
deck of the containment building.

Tnaccessj.blc durtng reactor operation or before
suff~.cient decay and decontamination

Condens~ng Turb;n@-Generator Plant

Less than 1.0

The condensing turbine-generator plant is comprised of one ncminal 800,000-
kw tandem compound Curb<ne-generator supported by a reinforced concrete,
rtg<d frame pedestal w%th mat foundat~.on together ‘with accessory s,ystems
tncluding Iubrtcating oil, cooltng water, hydrogen, gas coolers, fecdwa.tcr
heaters and associated piping, and controls. Accessory equipment fs
mounted adjacent to the turbine-generator on and below the turbine deck
ext@Klsi,,ons.Electric power js transmitted through an tsolateclphase bus
Lo a bank of two 3-phase main transformers and to the unft auxilfary trans-
former. Startup power is supplied from a startup transformer supplied
from the 68-kv swttchyard. Station auxiliary power ~.sSuppli.cd through
6,900-volt and 4,160Mvolt sectionalized buses cnmplctc with necessary
switchgear, instrumentation! wfres and cable as shown on Plate 4.9.

Twrbi17e-Generator

The turhim.e-generator %s an 1,800 rpm, tandem compound, impulse reacrion,
condensing> reheat type machine with an approximate capacity of 800,000 kw.
It conststs of a double flow, high pressure cyltnder and Lhree double flow,
low pressure cylinders with 38-inch last stage buckets. Accessories fur-
ntshed wfth the turbine-generator include four high pressure steam chest
assembltes~ emergency and normal interceptor valvesy moisture separators
and Iivc steam-fed reheaters> turbine supervisory controls, lub~icating
oil systemp seal oTI systems gland seal system~ hydrogen coolersp insula-
tion, turning gear, and miscellaneous standard accessories.

The generator is a hydrogen-cooled unit rated at approximately 890,000 kva,
22,000 volts at 0.9 power factor, 0.52 short circuit ratio, (jO-cycle,wtth
an alternator and sil.tcon-controlled rectifier excitation system.
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Lube Oil System

A turbine lubricating system complete with reservoir, oil coolers, pumps,
level controls, and motor-driven vapor extractor is supplied by the turbine
manufacturer. TO maintain oil quality, a continuous filtering and condi-
tioning unit is interconnected to the turbine lubricating system.

Steam System

The steam system, shown on Plate 4.10, has the main steam lines from the
four steam generators brought out individually through the containment
wall. outside the containment, steam dump valves and code-required safety

valves are installed on each line, Downstream of the safety valves, a

qutck-closing valve and a check valve are installed ahead of the equaliz-
ing crossover. Four main steam lines feed the condensing turbfne through
turbine stop and throttling valves. Four connections are provided to per-
mit connection of the steam supply to the NWD backpressure turbine. The

steam dump valves are stzed to permit dumping of 80 percent of full steam
flow from the NSSS to the atmosphere.

Steam to the turbin~ seals, air ejectors, and other auxiliaries are taken
off upstream of the steam generator quick closing valves. The high pres-
sure steam supply to th@ reh~aters is taken off from the steam lines sup-
plying the turbine stop valves.

Extraction steam for the first-point heater is taken from the high pressure
turbine. The second-potnt heater extracts steam from the hfgh pressure
turbine exhaust upstr~am of the moisture separators. The remaining heaters

take extraction steam from the low pressure turbines.

The fffth- and sfxth-point heaters are located in the necks of their respec-
tive condensers.

All heaters are of the U-tube type and have carbon-steel shells. The tubes
in the two htghest pressure heaters are 90-10 copper-nickel. The low pres-
sure heater tubes arc Admiralty.

~a~n Condensers

Three separate shells are provided, one for each of the three low pressure

Eurbi.nes. Each condenser is a deaerating, single-pass type, with a verti-
cally divid~d water box and a sectionalized hotwell, arranged for a double-
flow, down-exhaust turbine. Designed for sea water service, it maintains
an absolute pressure of 1.5 inch of mercury at full load, with a circulat-
ing water flow of approximately 193,000 gpm at 62 F and a tube cleanliness
factor of 85 percent. The circulating water system ~,sshown on Plate 4.11.

Each condenser contains 180,000 square feet of one inch, 18 BWG, 90-10
copper-nfckel tubes rolled into the tube sheets. The design water velocity
in the tubes %s about seven feet per second.



Feecki!er system

JIIQfccdwatcr systcm comprises tiwoh~at~r trains with an equalizing header
downstream of the first-point feedwater h<!at~rs. This header Jistributcs
feedwate.r from the two heater ‘trainsand from the MWD baclcpressure turbine
un~.tto the four fccdwater regulators controlling the water level in their
respective steam Scncratorsq The system is shown on Plate 4.12.

ThQ main fc~dwatcr pumps are of the horizontal., multistage} centrifugal.
type, and operate in series with the condensate pumps. Each is rated at
approximately 773 psi total differential. pressurr and 5,575,000 pounds of
watar pcr hour. Drive motors are approxfmat~ly 7,000 hp at 3,600 gpm.

One 800-Spm, turbine-driv<~n auxiliary feedwater pump and ‘two400-gpm,

mntnr-driven auxili~ry feedwater pumps provide emergency means of pumping
water from the condensate storage tanks into tilesteam g<~ndrators.

Demineralized water is useclfor reactor and turbtne plant makeup. Demi,n-

cralizavton is accomplished throu~h a 32.5,000-gpd multi-bed EratnP composed
of a full-f~ow pr~.mary cation exchanger? a full-flow vacuum degasstfj.er~ a

full-flow weak-base anion cxchan~~r, and a full-flow mixed-bed ion exchanger.
The demineralizcr wnit has sufficient capactty for polishing the MWD water
for makeup of both (~nj.ts.

— Turbine plant sample staeion



Radiafion Protection system
Th process radiation monitoring systems and area monftortng systems are
to be Supplted by the Nsss supplier. The radtation monitoring equipment

includes beta-gamma detectors and air particulate and radioactive gas
d@tectors. The betAa-g~mma detectors arc Iocatcd as follows:

— At control access door

— Ins%d@ th~ reactor building

— Near the in-core tnstru.ment

— At the fuel handling bridge

— T-nthe auxiliary building sump pump area

— At the steam generator blowdown

— At ‘theauxiliary building in thQ decay heat cooler area

— Near the compoflent cooling water heat exchanger:?

— In the radio-chemistry laboratory

— In the primary loop

— In the control room

— In the reactor building.

The air particulate and radioactive gas detectors are located as follows:

— At the plant vent stack

— Inside the reactor bu~lding

— In the radio-chemistry laboratory

———— In the control room and auxiliary butldfng.

Change room facil~ties are provided so personnel may obtai,nclean protec-
tive clothing required for plant work,

The plant includes a health physics facility to accommodate equipment for
detecting, analyzing, and measurtng various types of radiation and for
cvaluattng any radiological problem which may bc antic~.pated. An .!lPPl_OP-

rtzte shtelded counting room for detcc~i,ng and measuring radiation is
provided.
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Emergency Diesel Generating sy$tem



I?ostttorl Scrvicc

1 MWll desalttng plant
.2 SCE/SWT & E startup transformed

3 69-kv line
4 230/69-kv transformer

An 800-square foot concrete block rk+l.ayhouse similar to the SCE standard
relay house for unattended 66-kv substations is provfded for 230- and 69-kv

swttchyard relaying and local ‘control,

Ai,rcundi.t<oning, a 125-volt d-c battery, and sanitation facfl~.ties are
provj.dcd. A closed-circu~.t television system is provided for yard security
supervision and ,forj.nstrumcnt and annunciator scanning.

Pj,pc-type cable systems ar~ provided for each power feed between the island
and the Switchyard. Four s~parate systems are installed, consisting of
five power cable pipes and five return oil Itnes.

~omi nal

1?ipe Circuit ??othead Discunncct Heat
Conductor, Size, LQn~th, Rating, SwiLch, Exchanger,

MCI’! IrIchcs Feet .Amperes Amperes ElttI/Hr

mm ksalting
Substation 1,500 6 7,830 800 1,200 225,000

MWD Main ?Jnj.t 2,500 10 7,480 1,500 2,000 900,000

scE/sDG & E
startup

Trsnsfomer 750 G 7,810 600 1,200 225,000

scF,/sDc& F:
Matn Unit 2-2,500 2-10 7,890 1,500 3,000 2-900,000

(13nductor sizQs and heat exchanger ratings may 13esubject to change after
requir~d burfal depths and soil thermal reststivtty have been more clearly
defined.
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Plant Arrangement

The 12aCkpressu.returhtne plant structure joins the condcusing turbine

plant structure to form a tee arrangement as shown on Plate 4.5. The t!..lr-
bine pcclcstal and h~ater decks (locaCed on either stcleof the turbine
pedestal) are a’cthe same elevation as those of the concl~nsing turbi~le
plants. All auxiliary equtpment, cxclusfve of the feeclwaterh~aters$ is
located at or near grade elevation under the turbine and heater decks.

A common control buildfng is located between the two nuclear containment
structures . Intcrmccliate levels are utilized for mechanical and electrical
control equipment and electrical ,switchgear. The control room is at the

turbtne deck elevation and pxovides convcni.cnt access to the turbine-
gencrators for plant operators.

The backpressure turbine-g~:nerator main, auxiliary, and startup transformers

are located outside the turbine pedestal adjacent to the turbine deck.
Power is supplied through rhe main transformer to a 23Q-kv and 69-kv switch-
yard locat~d on the rciatnlandthrou~h cables included in the SCE scope of
work. Plate 4.13 depicts the electrical power system assoc~ated with the
backpressure turbine.

BAcKPRESSURE TURBINE PLANT
DATA AND DESIGN CRITERIA

MWD Thermal Entitlement, Mwt, each NSSS

Gross Backpressure Turbine Output, Mwe

MWD Power Entitlement, Mwe

Electr~.c Utilities Power Entitlement, Mwc

Steam Conditions at Turbine

Flow, 106 lb/hr

Pressure, psia

Feedwa~er Temperature, F

Turbiuc Exhaust Pressure, psia

150-mgd Phased
Desalting Plank

Phase I Phase 11

660 660

356 356





Major elements of this system are shown diagrammatically tn I’latQs 4.14
and 4.15, respectively, for Phases I and 11. The condenser, steam jet
ejectors$ vacuum pumps, condensate pumps! and the fifth and six point
heaters located in the condenser neck, are requtred fior!i’baseI operation
only. The condenser is designed for 180,000 sq. ft. with 90-10 copper-
ntckel tubes complete with thrce~ one half-capactty condensate pumps rated
2,660 gpm at 860 ft, “~DHwich 700-hp vertical! motor clrkves.

Turbine Plant Cooling Water System

The turbine plant cooling water syst~m serves as a heatsink to remove the

waste heat for all turbine plant equfpment except the temporary condenser.
The systcm forms a closed ctrcuit fn which treated condensate ts pumped
in series through the shell side of a water-to-water heat exchanger,
tihrnugh Lndi.vidual coolers of equipment requirtng cooling water, and
throu@ return piping to a storage tank. Sea water from the circulating
water system $s used on the tub~ sid~ of the exchangers as the cooling
medium.

The trcat~d condensate section of the system Tncludes two motor-driven
coolin~ water pumps rated 10,000 gpm at 100 ft. TDH and two heat exchangers

with each set sized to meet tiw full cooling demand of the backpressure
turbtne plant. Normally one pump and heat exchanger combination are in

sPrvicQ, with the other combination on standby. System piping and valve

arrangements are design~d to provide a means of simultaneously aligning
one heat exchanger for operation while t’ncstandby exchanger is being heat
treated with warm sea wa’c~r for periods of four to six hours to control
marin@ growth.

GmlprmsedAir Sy$w-rl

A comprcssccl air system is included to provtde a continuous supply of
pressurized air for tristruments, controls, and othpr service requirements.
ThP systcm is comprised of motor-driven 3%x compressors, air rcccivers,
instrument air filters and dryers> and the necessary piping$ valves! and
controls to supply oil-free~ compressed air at a rate of approximat~ly
500 scfm, with 300 scfm dried and filtered for Instrument supply.

ThQ cherni.calfeed system includes the necessary mixing and di.sp~nsing pumps
and tanks to injecc chemicals in controlled amounts into the feedwatcr and
condensate ~ turbine plant cooling water, and circulation wat~r systQms ‘CCJ
maintain proper chemical conditions in lines and equipment.

Auxiliary Power System

The auxtltary power system reccjves power from the backpressure ‘curbine-
generator andlor the startup transformer to supply power to motors and
other loads within the plant as shown on Plate 4.13, Electrical Single-Lin~.
The system includes 4,160 and 480-volt indoor, drawout type switchgear
which supplies power to the larger loads? and 480-volt motor control. centers
to supply small motors and miscellaneous equipment.
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y~~ p~~~spy, one 96-inch diamet~r steam line wi~h LWO 29230-gpm brtne
hrater condensate pumps will bc installed complete with a condensate return
Iinc and necessary instrumentation and controls. Orw additional 96-inch
diameter steam Iinc and four 2,230-gpm condensate pumps will bc added for
Phase 11.

DESALTII-4GF’LAN

Phased construction and oporati.on of the 150-mgd desalting plant was
ori.~inal,lyconsidered by Metropnlitan~s Board of llir~ctors Ln January 1966.
The following concept of procurement, constructinnj and oprration of the
MO-mgcl desalting plant was ad61ptPd by Metropolitan as .9basis for proceed-
ing with the 1301saProject:



The clcsi~nconcept described i.nthe following sections was used as a basis
for the cost estimates developed early in 1968. Adclttional engineering and
criteria development resulted in improvements in the desalting plant desi~n
which are discussed in a separate report(4~.

PlantArrar~gement

The 150-mgd multistage flash sea water conversion plint, a part of a dual-
purposc nuclear power and desalting plant, is located adjacent to the
nuclear power plant on the island site as shown in Plate 4.2. The plot
area for ~he desalting plant is approximately 800 feet by 630 feet, at an
elevation of 20 feet above MLLW. The initial 50-mgd d~salting plant with
auxiliary equipment occupies an area.of approximately 800 feet by 250
feet, therQby allowing the remainin~ area for construction and Iaydown of
the nuclear power plant. This available spac~ allows a decrease of the
island ~ii~~f~om the origins].ly contcmpl.at~d

TABLE 4.2

PRINCIPAL DESALTING PLANT
(Based on 6 fps brine velocity and 82

40 acres to about 35.5 acres.

DESIGN DATA
F product tempera’cure)

150 mgd

10.6
404
68

11,040
8130
630
638
362

68,000
79,300

91.2
10,950

240
363

39.0
52.05

6.0
900

4,500
36,000

900
1,5,000
2$100

60,000

22.-!Y@

10.6
404

68

3,680

800

270

638

362
68,000

79%300

30.4

3,650

80

121

13.0

17.35

2.0
350

1,500

12 ,00(1

300

5>000

700

20,000



The evaporators and associated components are arranged in three parallel
lines or trains, each of which represents a module capable of supplying
one-third of the total output, and each capable of independent operation.
Equtpment general arrangement plan and section are presented in Plates
4.17 and 4.18, respectively.

Equipment and FacilityDescription

Equipment and prfncipal design conditions utilized fn the development of
the cost estimate for the 150-mgd multistage flash desalting plant are
indicated in Tables 4.3 and 4.4. Equipment numbers fn these tables are
identified on Plate 4.17. An additional description of the desalting
plant subsystems is presented below, based on the complete 150-mgd desalt-
ing plant.

TABLE 4.3

MAJOR EQUIPMENT LIST

E-l

E-2

E-3

G-1

150 MGD J?HASED DESALTING

PHASE I - 50 MGD

Description

PLANT

Sulfuric Acid Storage Tank, carbon steel, 250,000 gal. capacity
for 98% acid, with dehydrator on vent.

One Atmospheric Decarbonator, tray-type, wood construction, with
concrete subgrade reservoir , with forced air blower for removal
of free carbon dioxide.

One Heat Rejection Section, three stages; tubes 3/4 in. x 18

gauge iron-modified 70-30 cupronickel; tube sheets approximately
96 in. x 20 in. x 2 in. thfck steel, with 90-10 cladding;
tube area approximately 345,000 square feet; one vessel.

One lleatRecovery Section, 38 stages; tubes 3/4 in. x 18 gauge

iron-modified 90-10 cupronickel; tube sheets approximately
96 in. x 30 in. x 2 in, thick steel wtth 90-10 cladding; tube
area approximately 3,097,000 square feet; four vessels.

Two Brine Heaters, shell pressure 34,2 psia, single pass; tubes
3/4 in. x 18 gauge iron-modtfied 90-10 cupronickel; duty 818.4
x 106 Btu/hr each; tube area approximately 80,000 square feet
each.

Two Raw Sea Water Pumps, each 157,000 gpm, submerged suction,
TDH 33 feet, 88X efficiency, motor-driven, vertical, 1,750 horse-
power each, stainless steel impeller, Ni-resist case, Monel shaft.
(Note: one pump is intended for water service; the other will
serve the backpressure turbine plant at reduced capacity.)
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TM3LE 4.3 (Continued)

Two Makeup Feed PLLmps, 66,000 gpm, Sul>mergL’dsuction, TIM 15 feet,
88’zefficiency motor-drjven, verticfil, ~oO ~NYYSePOWCr, s~ainlcss
steel ~mpcller, Ni,-resist cas~, Monel shaft.

(IIICAcid Injection pump :~ndOne Spare, 98% Sulfuric acid, up to
a maximum of 20 ~pm each~ TDH 40 feet, motor-drivc+n, I-O hnrse-
pow~r each.

Two Screen wash Pumps With Srrainers, each 500 ~pm, submerged
Suctionl TDH 27.5feet, motor-driven, vertical, 100 horsepower.

One Trash Handlinz System, complete with trash racks and stop
gaLes.

Two Air Ej~ctors and (hndcnscrs} each to remove approximately
1(.)lb, per mi.nut(?nf noncondensables saturated with water vapor;
complete with air leakage meters.

Onc Startup A~,rEjector} capablp of pumping the evaporator sys-
tem down to 26 in. Hg vacuum in six hours or less.



Iterm”

D-2

E-1

E-2

E-3

G- I

G-2

G-3

G-4

TABLE 4.4

MAJOR E6JUII?MENT LIST

150-Pl~D I?FIASEII llIZSAI.T’IIW l?L~T

I’WSE 11 - 100 MGD

R=scrtpthn

Two Atmospheric Decarbonators, one per tra~n, EraY-~YPP, wn~d
Conscruct$nn$ wj.thconcrete subgrade res~rvoir~ Path prov~.dcd
w~,th a forced afr blower for removal of free carbon dioxide.

Two Heat llejection Sections, three stages; tubes 3/4 in. x 18
Eauge irorl-modified 70-30 cupronickel; tube sheets approximate~y
96 in. x 20 in. x 2 in, thick, of s~eel, with 90-10 claddini;;
tube area per train approximately 345,000 square feet; one
vessel In each of two trains.

Two Heat Recovery Section, 38 stases; ~ubes 3/4 in. x 1.8gauge
iron-mocli~ied 90-10 cupronickel; tube sheets approximately
96 tn, x 30 Tn. x 2 Tn. thick, of steel with 90-10 clnddinE;
tube area per train approximately 3,097,000 squ~rc feet, ~our
vessels in each of two Crains.

Four Rrinc Heaters, shell pressure 34.2 psia$ single pass;
tubes 3/4 ~.n.x 18 gau,ge iron-modified 90-1,0cupronickel; duty
818.4 x 1,0413tu/hr each; tubp area approxi.matel.y801000 square
feet ~ach.

One sea Water Pump, 157,000 gpm capacity, submerged suction,
TDH 33 feet, 88% efficiency, motor-driven, vertical, 1,750
horsepower, stainless steel impQller, Ni-resist case, Monel
shaft. (With the addition of Phase 11, the second sea water

pump s~rving the hackpressure turbfnc plant at reduced capaci~y
fur Phase I will be returned to full.capacjty operation.)

(he Makeup Feed Pump, 66,000 gpm capscity, submerged suction,
TDII 1.5feet, 88% efficiency, motor-drtven, vertical, 300 horsF-
powcr~ stainless steel impeller, Ni-resisEl Manel shaft.

Four Recycle 13rinFI?umps, each 128,000 gpm, submerged suctinn$
NM 170 feet, 88X eff~ct~ncy, motor-driven, vertical., 7,000
horsepower eachy stainless steel impell,erjNj-resist cas~j
Mnnel shaft.

TWCJConcentrated Brine 1310wdown Pumps, each 27,000 gpm, sub-
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TABLE 4.4 (continued)

Dcscri.ption

One Trash Rack, for trash handlin~ system.



Brine Hedt?r$

A;rl?movcll system

smwckar [17klke cd DMwmJe system
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PRODUCT WATER CONVEYANCE SYSTEM

The product water conveyance system Ls sized to transport 150 mgd of
desalred water approximately 24 miles from the dual-purpose plant to the
Robert B. Diemer Ffltratfon Plant for tntr~duction and blending with
imported water.

A two-ltft system ts used for eonveytng the desalted wat@r. ThQ ftrst
Itft, from the desalttng plant co an Tntermedfate reservotr approximately
23 miles from the plant, ts about 250 feet. The second Itft to the delivery
pn%nt, approxhnately Cwo miles from the intermediate reservotr, %s about
550 feet.

The product water conveyance SYStem ~S divtded tnto seven basic component~a
in the dircctjon of water flow these components are:

— Transmission pipe 1

— Intermediate reservofr

— Pumping plant 2

— Transmission pipe 2

— Blending s~ructurc.
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TABLE 4.5

DWING FACTORS

Type and condition

of Structure

5t07

2

5

7



0:01 0:02 O:(M O.w 0:086.1 0;2 0.4 0;6‘0;8’i 2 4 6’ 8’{0

PERIOD (S0. .)

PTGURE 4,2

HORIZONTAL RESPONSE SPECTRUM
NORMALIZED TO 0.45g
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The cOmmOn facilities arc;

— Cuntrol building

— Spent fuel building

— Circulating water j.ntakcstructure

— Outfal,t structure and discharge lines

— Fuel, servtce crane

— Gantry crane

— Admtntstration building, shop, and warehouse

— Compressed air system

— Service and domestic water

— Makeup wa~er

— I’ircprotection

— Nitrogen and hydrngen systQms

— Switchyard and pipQ-type cable systems

— Excavation, dewatcring, and backfill

— Spare main transformer.

Table 5.7 summarizes the @stimated capital costs for both Uni,ts 1.and 2.
The Estimated Constructed Costs include the NSSS, the turbine-generator,
balance of plant costs including common facilities ~ and engineering manage-
ment. Qwncrs’ Contingency and Design Allowances include provisions for
cnginccred safeguards and addtttonal AEC crtteria requirements for licens-
Tng, pollution control and abatement, steam generation for plant shakedown,
a permanent barge loading facility? a visitor~s center~ testing and inspec-
tion of plant equipmcnt~ and general contingency. Interest During Construc-
tion and Other Owners’ Costs reflects the Utilities cost of money and
tnternal expenses.



TABLE 5.6

BOLSA ISLAND AND CAUSEWAY INVESTMENT COST SUMMARY
JULY 1971 COMPLETION
(Thousands of Dollars)

Capital Cost

Rock Revetment $16,660

Sandfill 5,555

Compaction 450

Barge Ramp 420

Subtotal $23,085

Contingency Allowance
Engineering and Construction Management
Littoral Drift Bypass
Protect Union Oil Line
Causeway
Power Plant Intake Structure Cofferdam
Desalting Plant Intake Structure Cofferdam
Sheet Metal Membrane

Total Constructed Cost

3,070
1,785
495
125

2,150
620
340
530

$32,200

Owners ‘ Contingency and Design Allowance 5,600

IDC and Other Owners! Costs 7,533

TO~AL INVESTMENT $45,333

NUCLEAR POWER PLANTS

Capital cost estimates for the nuclear power plants were provided by the
Electric Utilities. SCE prepared the estimate for Unit 1 and LADwP pre-
pared the estimate for Unit 2, Units 1 and 2 are identical 3,250 MWC pres-
surized light wa~er reactors with 800 Mwe turbine-generators .

Each Owner has responsibility for engineering and construction of hts own
factltttes where practicable. Those facilities common to more than one

Owner will be constructed with Unit 1; however, only one-half of the costs

for all two-unit pow~r plant common facilities required to make up a fully
operational unit are includQd i.nthe lJnit 1.estimate. Correspondingly, one-

half of the cost of common facilities are included in the Untt 2 estimate.
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Ch-toppincjwave Height

No.crfkex-ia have been cstabltshed ~or waterproofing
the facilities and the removal of the water should
overtopping occur. An allowance was included for
this item.

Contingll?ncyforL[queftiction

The compaction method included is expected to reach
the now-contemplated density requircrnent. should

the density requirement increase or should testing
of the method result in tncreased requtrementsp an
allowance equal to that tn the reference estimate
is included.

~ontingencyfor~ittoral Dtift

Until agreement has b~~n reached with the involved
agencies and the requirements for bypassing sand is
established, a contingency has been included over the
allowance in the basic estimate.

Islandhlnclscapingand Decorative LicJhting

The cost of landscaping will vary with the r~quir~
ments of the Owners. An allowance %s included for

Iandscapi.ng similar to that provided on the THUMS
Tslands in Long Beach. $100,000 has been dcfcrrcd
to Phase 11 for landscaping and decorative lighting
for the desaltin~ plant.

Pacificcoast Highway lnterchclncJe

An allowance to prov~.de raptd ex%t of construction
and employee vchicl.~s and for a permanent level
%nterchangc.

interest Durinq Construction and Other Owners’

cost

Interest during construction, is based on MWD financ-
ing the island and causeway during construction. upon
completion of the tsland construc~ionp allocation of
these costs will be made and each Participant will
carry int~rcst durtng construc~ion until commercial
operation of their respective plants.

$1,000,000

$ 500,000

$ 500,000

$ 800,000

$ 300,000

Table 5.6 summarizes the detafled development presented above.
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Item

Protection for 30-foot Tsunami.

Causeway Redesign

Contingency for Union Oil Line

Overtopping Wave Height

Gnntjngency for Ltquefactton

Contingency for Littoral Drfft

Island Landscaping and Decorative Lighting

Pacific Coast Highway Interchange

TOTAL

Protection for30-faot Tsunami

Assuming a requirement to design for 30-foot
Tsunami, the Tsland is already protected on three
stalesand tt is.necessary to build a wall on the
shore side of the island

Contingency and Design
Allowance

$ 500,000

1,500,000

500,000

1,000,000

500,000

500,000

800,000

300,000

$5,600,000

CausewayRedesign

The State Land Grant was interpreted to require
the oil-ftlled cables and product water line to be
placed below the causeway deck. This raised the
height of the bridge as did the criteria for minimum
wave requirements. Access to cables and pipeline
in the reference design was inexpensive compared to
the cost of providing access to the cables and pipeline
located under the causeway. An allowance was included
for these additional criteria.

Contingency for LhIion Oil Line

Should the island have to be moved seaward to avoid
the Union Oil Line, quantities would increase. An
allowance was included to cover this possibility.
The amount included in the estimate for protecting
the Ifne would still be required.
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Total

$ 500,000

$1,500,000

$ 500,000



Coordinator subcontract. To be resolved were the
reqtiiremcnts of the State Land Grant? provfs~.ons
for future nil filled cables and product water con-
veyance? and the minimum width required for con-
struction traffic. ThQ 1965 Feasibility Study~l~
es,timatewas updatcil by applying escalation to the
new complcti.on date and by reducing the length clue
to the island being moved closer to the shore

intakestructure

Although the estimates for the intake structures
are contatned tn Che estima~es fox the power plants
and thp dcsal.ting plant, it was considered that it
would be more economical to have the cofferdams for
these structures included with the island contractors’
scope Of work. The estimates for ~hese items arc:

(Power Plant)

<Desalting Plant)

compacted in the dry
the rcmai.ndcr of the

fsland. To prevent propagation of liquefaction,
it was considered necessary to separate these two
areas. The most economical means is by use of a
sheet pile membrane driven to the ocean floor.

Total Constructed Cost

Total constructed cost for the island, causeway,
and miscellaneous structures.

Owners’ ~mti~gerxyard lhignAilowmces

$ 615,000

$ 345,000

$ 530,000

$32,.200,000

Bechtel reviewed the estimates for contingency and design allowances pro-
vided by the Part;.cipants. The items which are applicable to ~he Island
and Causetiay cost estimates are summarized below and then each item i.s
discussed briefly in the following pages.
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Estimate for tllcCompaction
Described Above

Barge Ramp

A temporary barge ramp
suitable for unloading equip-
ment and materials has been
included in the base estimate.

Quanttty
(cubic yds)

2,600,000

Total

$ 450,000

$ 420,000

The’
ffir
was

Contingency Allowance

basfc esttmate presented above excludes contingency
overruns tn quantities and settlements, An allowance
made to cover con~ractors$ normal contingencies

tncluding overruns. No allowanc~ was made for delays or
damage due to unusually scv~re storms.

$3,070,000

Engineering and Construction Management

An evaluation of construction management costs plus that
porhion of the A&E subcontract applicable to the island
and causeway.

Littoral Dr;f~ By@ass

Until the littoral drfft bypass requirements can bQ
resolvccl~ an allowance for periodically bypassing
sand by the use of a suction dredge during the total
plant const~uction perfod has been included.

Protect Union Oil Company Line

It was assumed that by cutting off one corner of the
island or by moving the island upcnast enough to
miss the Union Oil line$ that the line would not have

to be relocated. Howeverj tt would require protec-
tion during the placement of rock. An allowance has
been included for protection of this lin~.

Causeway

$1,785,000

$ 495,000

$ 125,000

By DQcember 196’?,no new criteria had been established
on which to base an updated design of the causeway.
Work had started on a planning study und~r the Project
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A

scows . Rc’low Clevatioll -7 feet MJJ,W the matcrj.al would be bottom dumped.
Above this elevation, the sand ts agitated by a jet and pumped from the
scow by a dredge pump.

The fill is topped out at elevation +8 feet MLLW on the power plant side
of the island> with the sand required to bring this area to elevation +20
f~et M7.LW stockpiled in the desalting plant area.

SANDFILL COSTS

Below Elevation - 7 Using Ihttom
Dump Scow

Al~owance for Waste & Shrinkage (15%)

Quantity
(cubic yds)

3,200,000

1,280,000

1,920,000

3,200,000

480,000

3,680,000

cost

$2,900,000

770,000

1,160,000

$4,830,000

725,000

$5,555,000

cmlpactiorl

Gowpzct$on in the desalting plant area below elevation +5 is accomplished
using Cxplosfves. The basic method uses vertical blast holes drilled on
a 16-fnot square pattern to the origtnal ocean floor, loaded with about
six pounds of explosives per hole. Piezometer type drains are installed
on the same patterny interspersed with the blast holes, The holes are
ftred individually, al.lowin~ several minutes between shots. This method
will compact all thp fill in this zone in one lift, without- dewaterin~.
The fill in the power plant rcquirimg excavation to the ocean floor is
not compacted by this Mcthod$ The power plant estimates include dewat@r-
ing, excavation, backfill, and compaction by mechanical means in their
area of responsibility.

Cnrnpa.ctionabove elevation +5 is accomplished by conventional means, using
a 10-ton vibratory roller with four passes on an 18-inch lift. The MWD
portion of the island is compacted to elevation +20 while the remainder of
the 5sland, excluding that area Tequirtng excavation to the ocean floorj i8
compacted only to elevation +8. The balance of the compaction is included
in the power plant estimates.
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costEstimates

Estimate Approach

To develop the estimated cost for constructing the dual-purpose island,
two approaches were taken. First, ~stimates were solicited from potential
Tsland contractors. The bid requests were accompanied by ~sland plan and
sections, material specifications, ma”cerial quantfty, and schcdulcs.
Second, an independent estimate was prepared by Bechtel to the same destgn
requirements. Quarry owners were contacted for prices on armor stone and
core rock and the remaining prices were devcl.oped from an analysis of the
construction methods, procedures and equipment required. This approach
provided cost information from the contrac~ors and the engineer’s estimate
provided a base for compartng the contractor’s estimates.

Tables 5.4 and 5.5 present a comparison of salient construction factors
for each of Ehe contractors participating in the island cost estimate includ-
ing the engineer~s estimate.

The preliminary estimate of the required to complete island construction
is 18 months. This was revi~wed with potential island contractors and
found to be acceptable fn most cases. Where the scheduled time for con-
struction was satisfactory, the contractor requested mobilization time of
about three months prior to start of construction.

Rock Revetrnent

Based on the quantities and specifications for rock and concrete armov.r,

estimates of in-place prtces were developed based on both contractors and
Bechtelvs estimates. Refer to Plate 4.3 for details on rock zones and
sandfill areas.

ROCK cOSTS

Rock R@vetment Quantity Tons

Zone “C” 820,000 T
Zone “B” 338,000 T
Zones “A-4” to “A-7” 393,000 T
Zone “A-14” 340,000 T

TOTAL ROCK 1,891,000 T

Total

$ 3,780,000
2,140,000
5,450,000
5,290,000

$16,660,000

Methods of placing sandfill were discussed with dredging contractors prior
to making an estimate. Storms prohibiting dredging of any type would also
preclude rock placement. However, large swells would allow rock placement
when suction type dredging could not continue. Therefore, Bechtel’s esti-
mate was based on a drag-type dredge using bottom dump and conv~ntional
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cmsh-wd”lorlMef”hod

Vartous methods of constructing the island were reviewed wtch island con-
struction contractors and as a r~?sul.tthe fol.lowjns dcscriptton of <sland
construction was selected as befng representative.

‘Ehe first major opcratjnn in constrLlction of the island is plac~ment of
filter rnatcrial and rock at the toe of the perim~ter, This operation wr)ul.d
b.@ginat one or more Iocatjons near thp seaward side of the island. As th~?

toc rock is completed ~.na particular location, Che placement 01 di.kcrock
h~gins and i.scontinued until sufficient height is reached to allow placc-
mcnt of cover stone and armor scone, Thts sequenc(?of opcrat~ons continues
at ~ach b~ginning location until dike rc)ckreaches an elevation of about
two feet below MLLW. The rock dik~ from two feet below MLLW to eight f~~t
above MLLW consisrs principally of scalped dike rock which acts as a filter
blanket to prev?nt loss of sandfill from hydraulic actfon,

These operations will continue around the perimeter of the island until the
tsland is essentially enclosed. Durinz this period, placement of the
dreilg~d sand will takr place behind the revetment to approximately five
feet above FELLW. Compaction of the non-nuclear portion of the island will
utilize an explosive mpthod. Upon completion of the explosive compaction,
the island fill will continue to eiEht feet above MLLW in the nuclear
plant area and to 20 feet ab~vc MLLW on the remainder of the island. com-
paction of this material will he in the dry, by conventi.orialmethods.

It will.be necessary to begin excavation and construction 01 some Iaciliti,cs
prior to completion of the island; specifically, the reactor containm~nt
bufldfngs. The upcoast sect~.onwill br brought to eight f~et above MLLW
and the balance of the r~qui,,redfill material will be placed on th~ down-
coast sid~ of the island to 30 feet above MLLw to mjni.mize excavation for
the containment. This plan will allow the dredging contractor to complete
his contract without significant interruption and resulting standby costs.



TABLfi;.5.?

SUMMARY OF TOTAL PROJECT COSTS
PHASED PLANT CONSTRUCTION
(Thousands of Dollars)

Island and Plant Facilities

Power Plant - Unit 1

Backpressure Turbine Plant

Desalting Plant

Land for Switchyard and
Right-of-Way for Cable

Project Coordinator

Subto~al - Phased Plant
Construction

Other Facilities

Estimated
Constructed

costs

$ 32,200

151,300

151,100

38,890

141,690

5,000

$520,180

Product Water Cnnveyancc SystQm (MWD)

Power Transmission System (IMP)

Power Transmission System (SCE/S1lG&R)

Subtotal - Other Facilities

Owners ‘
Contingency
and Design
Allowances

$ 5,600

19,000

20,900

800

9,350

3,000

$58,650

TOTAI, COST-PHASED PLANT CONSTRUCTION

77

IDC And
Other

Owners ‘
Cr)sts

$ 7,533

27,328

17,606

3,705

8,790

2,780

540

$68,282

Total
Estimated

costs

$ 45,333

197,628

189,606

43,39.5

159,830

2,780

8,540

$647,112

$ 41,502

34,356

42,500

$118,358

$765,470
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schedule

The cost estimates prepared by the Owners are based upon the followtng
commercial operation schedule?

Unit 1 Condensing Power Plant September 1, 1.974

Backp>essure Turbine September 1, 1974

First 50-mgd WateE Plant September 1, 1974

Unit 2 Condensing Power Plant September 1, 1975

Second 50-mgd Water Plant March 1, 1978

Third 50-mgd Water Plant September 1, 1978

Plant Operation

The Utflities plan to operate the two nuclear power units with separate
operating crews> which does not permit maximum use of common facilities
considered in the 1965 study. T’hi.smethod of operation results tn the
need for some duplication of facilities, such as two nuclear auxiliary
buildings, two spent fuel pits, and increased control room factltttes.

Engineering and Construction i?espcmsibi!ity

131QQwnersJ estimates were presented basecl on the division of engineerin~
and construction as .Iollows:

SCE/SDG&E - Power Plant - Unit 1
Power Tranwn:ssion System for Power Plant - Unit 1
Power Transmission System for Backprcssure Turbine

DWP Power Plant - Unit 2
Power Transmission System for Power Plant - Unit 2

MWD - Island and Causeway
Backpressure Turbine Plant
Desalting Plant
Water Conveyance System
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i-+o~txtC.Oordirlator

The estimat12d cost for the Project Coorclinatorvs services j.sa summation
of the Owners V csttmatps for this servtcc.

Product Woter Conveyance System

The ostirnateclcost for the product water conv~ya[,ce system was obtained
from MWD.

Pcwer-rramrrli$$ion system Including Lnrldand l?igl+of~way

The estimated cost for the power transmission syst.~ms was obtain~cl from
DWF and Sclz. C(lGk ~?[transmission facilities from the SC?Zsystcm to the
SDG&E system are not included.

There is a four-ydar interval betwern commercial operation of the first
50-mgd c]csaltinz plant module and cnmmcrcial operation of the third 5Q-mgd
module. Completion of the second 50-mgd module is scheduled six months
prior to the tl”lird.

EA51S OF EST[MATES

Slt’e Location and Arrangement
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interest During Construction and Other Owners’ Costs

Costs which include miscellaneous construction expenses, administrative
and general expenses, ad valorem taxes and ~nterest during construction?
and land for switchyard and right-of-way for the electr~c cables.

Total Esti mated Costs

The total estimated cost of each facility regardless of ownership or
financial.participation.

Total lrwestrnent

The extent of ownership in the Project,

Island and Causeway

The island and causeway coscs -shown reflect che Owners’ estimates of their

costs tn these facilities.

Power Plant- unit 1

The costs for Power Plant - Unit 1 are a summation of the SCE/SDG&E esti-
mated costs for the Utilitiesl single-purpose plant and their estimate of
MWD~s costs in a dual-purpose power plant.

Power Plant - Unit 2

T{IP costs for Power ?lant - lJnit2 are a summation of IMP estimated costs
fox a single-purpose plant and their estimate of MWD’S costs in a dual-
purposc power plant.

Backpressure Turbine Plant

llIe csttmated costs of the backpressure turbine plant were obtained from

ND.

DesaltingPlant

‘l&I estimated costs for the desalCing plant were obtained from FIWD.

k4ndfor ’5w;tchyardand l?ight-of-VVayfor~able

The estimated costs for switchyard land and right-of-way for cables were
obtained from SCE and DWP.
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TA131Ji5.2

SU’MMARY OF TOT&L PROJECT cOSTS BY OWNER
PHASED PLANT CONSTRUCTION

@illiOns of Dollars}

ToCal Xnvcstmcnt
sm/ Total

s I)G&E Dwi? MWD Estimated

costs:~ Cnsts costs costs— .

Island and Plant Facilit~.cs $205.7 $204.7 $236.7 $647.1

Other Facilities 42 5 34.4 41.5 11.8.4- - —

TOTAL - IW.ASED PLANT CONSTRUCTION +24!3.2 $239.1. $278.2 $?’6.5.5

Estimatedconstructed

The @stima’Ced costs

factl%ty to a plant
normal contingency inherent in a contractor’s or a construction organiza-
tion~s estimate ts included.

0wner5; ~ontingency and Design ~l10wance5

The Owners$ estimates of costs co cover changes ~.ndesign criteria and
design growth.
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CHAPTER 5

COST ESTIMATES

GENERAL

The cost estimates presented in bl~i.scllapt~rvwre determined by the
I?articipants to be representative r)[tl~etotal Bolsa Island Project costs

including ~he estimated cost of electric transmission and product water
conveyance facilit~.es required to deliver cl.ectric power and dcsaltrcl
water to the point of interconnection with the distribution systcm of the
respective Utilities. A summary of the total project costs and tllcbasis
on which these costs were Compi],ed by 13cchtel Corporation under th~ ~,ettcr
of Imtant for Project Coordinator SFrviccs is presented.

The total,project costs are summarized by facility in Table 5.1 and allo-
cated between Owners in Table 5.2. The balance of the chapt~r describes
in detail the estimates by major facil.j.ties.

TABLE 5.1

SUMMARy OF PRO.JEC’I’COSTS BY FACI1,ITY
~Mj.llionsof Dollars)

ISLAND AND PLANT FACILITIES

Island and Causeway
Power Plant - unit 1
Power Plant - Unit 2
13ackpressurc Turbine Plant
Desaltin~ Plant
Land for Switchyard and Ri~ht-of-Way

for Cable
Project Coordinator

Cnnveyancc Syst~m @WD)
Power Transmission System (DWP)

Power Transmission SystPm (SCE/SDG&K)

Subtotal

ToTAT. PROJECT COSTS

$ 45”3
197.6
189.6
43.4
1.59.8

2.8
8.6

$118.4

$765.5
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TAELE 5.7

NUCLEAR POWER PLANTS
(Thousands of Dollars)

Es&imated Constructed Costs

Owners ‘ Contingency and Design Allowances

Interest Durtng,Constructing and Other
Ownersf Costs

TOTA1,

unit 1 Unit 2

$151,300 $151,100

19,000 20,900

27,328 17,606

$1.97,628 $189,606

BACKPRESSLJRETURBINE PLANT

The capttal cost estimate for the backprcssure turbine plant was prepar~d
by 13echtel for MWD. The estimat~ is based on quotations solicited and
recefved by MWD for turhtne-generator equipment and accessories. For the
purpose of this estimate, a concept was selected from the many alternattvc
proposals whtch offered the oppnrtuni.ty of separarton of the st@am supfily
from each NSSS after conversion for operation with the full 150-m@ desalt-
ing plant (Phase TIj.

The scope of the estimate includes the turbine-generator and acccsswries
wj.th feedwatcrp steaml and other equipm~nt as described in Chapter 4. The
main steam lines are included.to the header located at each reactor con-
tainment. Principal excavation and compacted backfill for the backpressurc
turbine plant is included in the FnwFr Plant - Unit 1 estimate.

Table 5.8 summarizes the backpressure turbine plant estimate. Th@ Esti-
mated Constructed Cost tncludes all labor and materials, eng~nccring and
normal contractors contingency.
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The owner’s ContTng~ncy and I&sign Allowances reflect the degree of engi-
neering completed. Interest During Construction and Other Owners’ Costs
reflect Metropolitan~s cost of money and distributable costs.



TABLE 5.8

EACKFRESSUFUZ TURBINE PLANT
{Thousands of Dollars)

T.urbfne Generator
Process Mechanical Equipment
Electrical
Civil-Structural
Piping and Instrumentation
Yardwork and Miscellaneous
A-E Servtces

Total Estimated Const. Cost

owners’ Contingency & Design Allow.

IDC & Other Owners’ Costs

TOTAL

Phase I

.LZ14a@

$15,585
4,145
3,270
4,105
6,830
420

2,240

$36,595

755

3,485

$40,835

Phase II
(100 mgd)

$ 275
265
295
45

1,210

205

$2,295

45

22(-)

$2,560

Total
(150 m.gd)

$15,860
4,410
3,565
4,150
8,040

420
2,445

$38,890

800

3,705

$43,395

DESALTING PLANT

The capital cost estimate for a 150-mgd desalting plant was prepared by
Becht@l Corporation for the Metropolitan Water District. The estimate was
based on the concept of phasing construct~on; t.e., only a plant capacity
of 50 mgd would b~ constructed initially and the remaining 100 mgd capacity
would be added four years later.

The division of scope between the desalttng plant estimate and other facil-
ity estimates is as follows:

Costs for sea water supply and dtscharge ducts are included for those
sections between the Tntake structure of the desalttng plant and the dTs–
charge .strucLure. The intake structure is included in the scope, but the
discharge struc~ure is excluded. The cofferdam for th~ intake structure
is included in the island estimate. The brine heaters for Lhe flash
evaporators are included, but thefr required steam supply and condensate
return lines are excluded. All electrical work requtred for the desalting
plant up to the auxiliary transfortnerhigh voltage bushings is included.
Specifically excluded i= the island pumping station and the product water
conveyance system.

Quotations were received from four vendors for the multistage flash
evaporator system and formed the basis for the estimate.

The cost estimate prepared was predicated on the use of U.S. Government
coinage scrap, furntshed at a fixed price of 38 cents per pound, in the
manufacture of all tubing for Phase 1. However, $3.6 million was applied
as a contingency in the event that the government coinage scrap was not
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available. Tubing costs for Phase 11 (100 mgcl)were based on market prices
escalated to the appropriate expenditures centroid. Table 5.9 presents the
estimated costs for the dcsalttng plant package ~.nstalled, and includes all
support factl$tfes requtred. The estimate assumes thak the island fill
will.be compacted by th~ island contractor to accommodate the required
bear?ng capactty.

TABLE 5.9

DESALTING PLANT
(Thousands of Dollars)

Estimated Constructed Costs

Evaporator

Tubing and Bundles
Vessels
Moisture Separators

water BOXQS
Lining and Coating
Insulation

Total Evaporator

Brine Heaters, wl~ubes
Brine Pumps

Miscellaneous EquipmQnt
Piping and Insulation
Access Structures and Supports
Instruments and Controls
Sea Water Pumps and Land Lines
Steam and Misc. External Piping
Electrical
Foundations, Control & Operations

Eutlding, and Civil Work
Architect-Engineer Services incl.

Construction Management

Total Estimated Constructed
cost

Owners’ Contingency and
Design Allowance

IDC & Other Owners’ Costs

TOTAL

Phase 1
(50 mgd)

$15,080
11,300
2,190

480
10

650

$29,710

1,740
1,420

730
2,540

380
.550

3,410
330

1,190

4,680

1,790

$48,470

6,020

3,350

$57,840

(100 mgd)

$ 37,070
23,220
4,520

990
40

1,340

$ 67,180

3,470
2,830

990
4,730

750
1,100
4,060

160
1,530

3,940

2,480

$ 93,220

33330

5,440

$101,990

(150 mgd)

$ 52,150
34,520
6,710
1,470

50
1,990

$ 96,890

5,210
4,250
1,720
7,27’0
1,130
1,650
7,470
490

2,720

8,620

4,270

$141,690

9,350

8,790

$159,830



LAND FOR .5WITCHYARD AND RIGHT-OF-WAY FOR CABLE

A $2,780,000 allowance was i.nc].udpdby the Electrtc Utfl<ties for land for
the switchyard and r%ght-of-way for the ptpe-type cable across the Bolsa
proper~y.

PROJECT COORDINATOR

It was decided that a Project Coordinator would be required to coordinate
the work between Che Owners, to clevelop criteria, and define interfaces.
The costs allocated to this function ar~ $8,540,000.

PRODUCT WATER CONVEYANCE SYSTEM

The scope of the cost esthnate for the product water conveyance syst~m pro-
vides conveyance for 150 mgd of product water from the desalting plant prod-
uct water sump to th~ outlet of the blending structure at the Robert P.
Diemer Filtration Plant. This system comprises a six-foot diameter transm-
ission line about 24 miles long, island pumping station, intermediate
pumping station, 25-million gallon intermediate reservoir, and a blending
structure. Table 5.10 provides the estimate summary.

TABLE 5.10

PRODUCT WATER CONVEYANCE SYST~
(Thousands of Dollars)

Estimated Constructed Costs

Land & Right-nf-Way
Ptpeltne
Reservoir
Pumping Stations
Engineering Management

EsCimated Construction Costs

Ownersr Contingency & Design
kllowance

IK and Other Owners’ Cost

TOTAL

Phase I

$ 370
23,875
3,760
3,220
1,565

$32,790

3,175

1,765

$37,730

Phase 11

$-

3,075
155

$3,230

310

232

$3,772

Total

$ 370
23,875
3,760
6,295
1,720

$36,020

3,485

1,997

$41,502
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LADWP TRANSIVI15.SION EAC1L!TIES

Tk LADWP provj.ded the following estimate for transmission from the switch-

swi.tchyard
1 Trli.lcs.



CHAPTER 6

COST OF WATER

GENERAL

Information dcve~Qped in the previous chapters is applied in this chapter

to calculate the cost of producing desalted water. The elements of annual
costs are developed and added to obtain the total annual costs to MWD for

producing the appropriate amounts of desalt~d water and electrtc power for
desalting plant auxiliaries, product pumping, power plant auxiliary power,
and exchange power for Colorado River pumping. From the total annual costs

the value of the 110 Mw of Colorado River exchange power ts deducted to
determine the cost of wat~r at the Diemer Filtration I’Iant. The annual
costs associated with the product water conveyance system are then deducted
to determine the cost of product water at the Bnlsa site.

The elements that determine MWD’S annual costs are annual fixed charges on
investment, operating and maintenance costs for both the desalting plant
and the pnwcr plantj desalting plant sulfuric acid cnsts3 nuclear insurance
costs, fuel costs, and power credits.

METROPOLITAN’S COST RESPONSIBILITIES AND OWNERSHIP

Metropolitanqs cost responsibilttfes and ownership arc based on preliminary
discussions between the Owners. hUlile no final agreement was reached
between the Owners respective to cost responsibility and ownership within
the contract definitions, the following allocations are believed to repres-
ent a reasnnabl~ assessment for the purpose of this report.

— Cost responsibilities for Metropolitan are shown in Table 6.1. Metro-

politan’s costs for their share of the nuclear power and backpressure
turbine plant were developed from the estimate made by the Electric
Utilities based on a single-pumose plant havi~g a power ou~put equiva-
lent to the Utilities’ share of the dual-purpose piant.

TABLE 6.1

METROPOLITAN’S PROJECT COST RESPONSIBILITY
(Mi.ll,ionsof Dollars)

Facility

Island and Causeway
Nuclear Power and Backpressure

Turbine Plant
Desalting Plant
Project Coordinator
Product Water Line

TOTAL

Phase I
(50 mEd)

61.8
57.8
3.3

37.7——

$169.7

Phase 11 Total
(100 mgd) (150 ~)—..

$ 0.1 L$ 9“2

2.6 64.4
102.0 159.8

3.3
3.8 41.5

$108.5 $27s.2
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— Tabulation of factlit%es owned by Metropolitan fs shown in Table 6.2
and this assessment is used to determine th~ annual costs for Metro-
poli.~an!s capital investments and cost of water. Metropolitan would

own the desalting plant and the island =nd caus~way~ th.erpbyreducing
their ownership in the power and rela~ed facilities.

TABLE 6.2

PHASED PLANT (50-100 MGD)
MWD INVESTMENT COSTS AND ANNUAL FIXED

BASED ON 4.25% COST OF MONEY
(Millions of Dollars)

TOTAL

TOTAL

TOTAL

Total MWD

Investment

$ 45.2
57.8
29.0
37.7-

$169.7

$ 0.1.
102.0
2.6
3.8

.$108.5

$2?8.2

CHARGES

Annual Fixed Charges

~ .—Amount

4“499, 1.694

8.701

4.25 0.004
6630 6.426
6.30 0.164
4.98 0,189

6,783



F XED CHARGES

TO facilitate calculation of wat(~rcosts for the phased desalting plant,
the plant is assumed to operat~ for 30 years after commercial operation of
Power Plant - unit 2. The annua”l,fixed charge rates for the phased plant
are based on 31 years for Phase 1 and on 27 years for Phase 11. Table 6.2.
summarizes the annual fixed charges for MWD’S investment in Phase I and
Phase 11. The Ievelized annual fixed charges are shown in Table 6.3 for
the phased plane.

DESAL17NG PLANT OPERATION AND MAINTENANCE COSTS

The annual operating and maintenance costs are shown for 50 mgd and 150 mgd.

OPERATING AND ROUTINE MAINTENANCE LABOR AND MATERIALS

50 m.gd 150 mgd

Number Of Personnel 24 31

Annual Labor Cost $518,000 $730,000

Qperating and Naintcnance
Material and Supplies

Tubtng (00.15% of Capital 87,000 240,000

Balance of DesaltinS Plant

@ 0.45% of Capital .260,000 720,000

Operattng Supplies & Consumables 80,000 180,000—

TOTAL $945,000 $1,870,000

DESALTING PLANT SULFLIRIC ACID COST>

Annual sulfuric acid cost is $1,320,000 for 150-mgd production. This

cost ~s based on an annual consumption of 43,200 tons of acid and an
estima~ed d~livercd cost of $30.60 pcr ton at the Bolsa Island site.
Annual Ilsage is based on adding 120 ppm of 100-percent sulfuric acid to
the sea wa~er makeup and a 90-perc@nt load factor. Acid consumption for
50 mgd is one-third the amount shown for 150 mgd.

PCWJERPLANTOF’ERAT

Labor crnc4 Materials

blGANDMA]NTEbJANCE COSTS

MWDts portion of power plant operating and maintenance costs is based (on
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the difference ~.nO & M costs betw~en dual-purpose and single-purpose
power plants, The differential was established using information fwrr~ished
by the Electric Utilities. MWD~s share of the power plant O & M costs are

estir~latcdto he $3903000 annually.



Nuclear insurance

NUCLEAR FUEL CYCLE COST5

Basic PClrcmd-elx

— The fu~l cost evaluations are carried nut over a 31-year period. In
the case of the phased plant construction, Phase I (50 mgd) is assumed
to extend over the first four years of operation and Phase 11 (150 mgd)
over the next 27 years. The capacity factor of the desalting plane
is assumed conscant at 90 pcrccnt over the evaluation pertod.

— Annual ca.rrytng charEes for non-depreciable items and present worth
rates arc assumed to be i.denti,calfor MWD. Analyses were conducted
using 4.2.5percent cost of money.

— A 5 percent sales Lax was included for appropriate fabricated materials.

Fuel Management Program



Unit Cost Pro~ections

~llit cost projections Lnr materials and services required for var~ous parts
of the fuel cycle are csscnttally L1lLOSFd~veloped by DWP and SCE during
th< NSSS evaluation and w~r~ used to develop total reactor core cycle costs
bascclon 4.25 percent cost of money. These costs are adjusted for sales
tax and for MWD’s share of the total reactor core.

ANNUALPOWER DEDUCTIONS

Power cleducti(>ns are calculated usfng the criteria set forth in Chapter 3.
The power deductions comprise 1~0 NW exchange power, excess power, and prod-
uct water pumping power.

The phased plant j.ncludestemporary condensing facilities durins Phase I
and the full 110 NW of cxchanse power is ava~,lable as well as excess power.
Tl]eexcess power is limited tn 15 Mw until after the second nuclear power
plant becomes operative and then increases to 50 Mw for’thrpe years. The

excess power is deducted at a valup corresponding to the estimat~d cost vf
produci,ns this powe~.

Generation Value of Energy
Time Period (Mw) @lills/kwhr)

PllASEDPLANT

~haSP 1 (50 mgd)

ExchanZe Power

Excess Power

Excess Power

Exchange Power

Sept. 11 1974 to
March 1,,197.5

March 1, 197S to
Sept, 1, 1978

Sept. 1, 1978 to
Sc’pt” 1, 1979

Sqlt . 1., 1979 to
Sept. 1, 2005

98

5.125

2.800

2.800

5.125

2.800



UNIT COST OF DESALTED WATER

The uni~ cost of desalted waLer

uct watcJr ‘cu the Dicmcr Ftl,tration Plant, is cl~rived .Erom the net annual

costs at Dicmrr cli.vided by the annual. production of desalted water at

90-percFnt load factor. Net annusl costs at bhe plant arc ca].culated by

deductins annual cost of cc)nvcyins product water to Dicmer from the annual
cost at Diemer divided by LI}Fannual production. Since the production of

130th desalted water and power is variable in the early yezrs of operation,

and since Iucl cycle costs declfne in later yeaxs~ adjustments are made
to Ievelize both the variable COSCS and the deductions for the p[msecl
plant. Leveltzed unit cost of desalted water as developed in this report
i~ defined as the present worth of annual costs divided by the present worth
of annual production.

42.32 x 109 g,~”llons



TA13LE 6.3

PHASED PLANT
cOST OF PRODUCT WATER

COSTS AT DIEMER

Fixed CharRes

Island and Causeway
Desalting Plant
Power and Related Facfl$ttes
Conveyance System

Desalting Plant O & M

Labor & Materials
Acid Treatment

Power Plant O & M

Labor,-Materialsz and Nuclear Insurance

Conveyance System O & M

Pumping Statfon~ Pfpeline, & Reservoir

Nuclear Fuel

31-Year Levelized

Subtoral - Annual Costs

Deduct Exchange and Excess Power

NET ANNUAL COST AT DIEMER

COST OF WATER AT DIEMER
Cents per 1,000 gallons
Dollars per acre-foot

COSTS AT BOLSA

Conveyance System

Fixed Charges
O & M l?ump~ng Stations, Ptpe, and Reservoir

Froduct Pumping
Island Stations
Intermediate Statfons

Subtotal, Deduct from Net Annual
Cost at Diemer

NET ANNUAL COST AT PLANT

COST OF WATER AT PLANT
Cents p~r 1,000 gallons
Dollars per acre-foot

Levelized Annual Cost
(millions of dollars)

1.93
8.45
1.83
1.84

1.50
1.13

0.63

0.34

4.01

21.66

3.17

18.49

43.7
142.0

1.84
0.34

0.26
0.63

3.07

15.42

Unit Cost
of Water



CHAPTER 7

FACTORS CAUSING PROJECT COST CHANGES



TABLE 7.1 (Continued)

1.965/l.966
Other Facilities Estimate

Product Water Conveyance - @WD) $ 33.5

Power Transmission Systcm - (DWP) 33,5
Power Transmission, system - (scE/sl)G&E) 10.0.—.

subtotal $ 77.0

TOTAL COST - I’NASED PLANT
CONSTRUCTION

April 1968
Estimate Increase

$ 4.1.5 $ 8.0
34.4 0.9
42.5 32.5

$118.4 $41.4

$321.5

The increase in total Project cost of 321.5 million clollsrs i.sthe subject
discussed in this chaprer. The principal factors which contr~butcd to the
incrcasc in Project costs are summarixcd in Table 7.2, Factors (lausi.n~

Pr{]jectCost Changes.

TABLE 7.2

FACTORS CAUSING PROJECT COST CHANGES
(Millions of Dollars)

1965/1966 Estimate (Based on 1965 “Price1.evels)

~actors Contrtbutfng to Cost Incrcas@:

Column Numbers from Table 7.4

Iv Escalation of Island and Plant F’acili~tes $152.7

v Increase in California Sales Tax 3.0

VI Hi#lcr Power Plant Output 16.0

VII Market Changes in Nuclear Steam Supply Systems 23.7

VIII Chan2es in Design Criteria 17.4

Ix Allowance for Anticipated Project Requtremenks 35.5

x Change in Project Responsibility 25.2

xl Higher Ccots for Interest During Construc-
tion (IDC) 16.9

XII Savings over the Or~ginal Estimate (25.3)

XIII Increase in Offstte Facilities

A. Product Water Convcyancc 8.0

B. Power Transmission SysLems 33.4

XIV Additional Owners’ Cont~ngcncy 15.0

TOTAL COST INCREASE

APRIL 1968 ESTIMATE (Escalated to Project Completion)
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$444.0

321.5

$765.5



The total increase of Project investment for each Owner is shown it,
Table 7.3, Summary of Increase in Project Investment by Owner.

TABLE 7.3

SUMMARY OF INCREASE IN PROJECT INVESTMENT BY OWNER
(Millions of Dollar+)

1965-1966 Current

Owner Estimate Estimate

sclI/sDG&E $120.3 $248.2

DWP 136.3 239.1

MWD 187 4 278.2-

TOTAL $444.0 $765.5

Project

Increase

$127.9

102.8

90.8

$321.5

The balance of this chapter concerns a detailed discussion of the cost
increases developed in relation to the factors causing the increase and
the facilities affected by the increases. Table 7.4, is a foldout located
at the end of this chapter. Each column of the table is discussed sepa-
rately. The final section of thts report recaps the increase in the cost
of phasing,

.1965 ESTJ.MTE. W (Cohmn 1)

The 1965 estimate is presented by facility.

‘TOTAL COST - 1965

1966 CC)S~.OFPHASIN~

In 1966 an estimate for

PRICING LEVEL

- (Column 1:)

additional facilities required
for phas~d plant construction was prepared.

COST OF ADDITIONAL FACILITIES REQUIRED FOR
PHASED PLANT CONSTRUCTION - 1965 PRICING LEVEL

Millions
of Dollars

$434.4

$ 9.6
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196511966 ESTIMATE- fcolumn III)

Jly add~.n~Cc]lumnsI and 11, the base est~.mate for
phased plant construction is sl]ownby facility.
It is to these figures that the cost increases are
appl.icclto obtain the current estimat~ of $765.5
million

TOTAL COST - PHASED PLANT CONS’YR1JCTION-
1965 PRICING LEVEL

Escalation OF ISIAND AND PLANT FACILITIES H (~olurnn lW

$444.0

The single most si~nificant factor contrihutinf+ to the cost increa

the escalation d. labor and material prices proj~ctcd to the time I

str~lction of thr project. The es’cimate contained in the feasibili
studies considered an unphased project of approximately four years
tion, to be complctcd in 1971 and was based on 1965 prices exclud~
allowance for escalation. The effect 0[ phasing the construction
water plant Lo allow four years betw~cn the first 50-mSd desalting
and the second 100-mgd dcsaltinE unit, the extended lead time for
del.ivury of nuclear components, and the schedule strctchout result
project of about 10 years total duration, with the first nucl~ar p
operatj.ng in Sept~mber 1974 and the second phase npcrating in 1978
upon presently available and projected esti.mates for escalation of
tindmat~rials averaging between 4-1/2 and 6 p~?rcent~total.escalati
for this project were $152.7 million- It should be noted that the
cost estimate incl,udcdequipment cost for phasing and not the effc
escalation caused by pbasj.ng the construction. The following brea

shows escalation costs by facility bascclon the current schedule;

Millions M i,
gf Dollars Of

Island and Causeway
Power Plant - Unit 1
Power Plant - Unit 2
Backpressure T.urbi,ncPlant
Desalting Plant

TOTAL ESCALATION

104

$ 8.5
43.1
37.8
10.3
53.0

$152,7



INCREASE IN CALIFORNIA SALE5 TAX - (Column V)

The ~:.llif(>rlli;l Statq S{alPs Tax and Use Tax jncrcased

from 4 percent i.n1965 t,]5 percent in 1968. This
resultrd in an increase to tl]eproject costs of $3
mi.1lion. A breakdc)wn by facility appears in ‘llablc7.4

CHANGE TN STATE SALES TAX

Ililli.ons

of Dollars

$3”0

The 1965 cost cstjmate was bas~d on standard turbinrs and nuclear st~am

SIIppl.y systclms ,available at that time3 CapablP of SUpp~ying ;] ~rOSS ~lallt

The original condensingcapacj.ty of 1.,790Nwe. turbine for power output
was a four-flow machine. Subsequently, vendol”soffered nuclear steam
supp~y systems with incr~ased L}le’rmalpower rati.n~s 01 aI~oLIt 10 percent
,andspecific steam conditions givin~ a potential increase in n~t cl.ectrical.

cdpaci.ty of 165 Mwe to the Utilities. To takr advantage of the ~ncreascd
capability rcqu~.red, a chan~e from tandem-compounc?j four-flow to tandem-
Compound ~ six-”flow Lurhines resu~ted in ,sprice increase for the turbi,ne-
generators. Th@ six-flow turbine is more exprnsj.v~ th~n tho ,ftour-flow
b~?ciauscit consists (oft~]rccrather than two c~omp],ete~c)wpressure casjngs.

TOTAI, INCREASE J)IJET()
lllCHERPJ,ANTOUTPUT $16.0

30!5

This cost increase was divjded between Pr)wer plants I ,and ?, as s]~own jn

Table 7.4.



MARKET CHANGESIN NIJCLEAR STEAM SLJPPLY SYSTEMS- (column VII)

Design and price information for nuclear steam supply systems was solicited
and recetved from four suppliers of light water reactor systems in the
summer and fall of 1965. ‘1’helarg~st light wat~r power reactors offered
at that time by two of the major NSSS vendors were approximately 3,000 Mwt.
This information was analyzed and adjusted wher~ requtred to correspond
with cost quotations offered in 1965 to several electric utilities, through-
out the United States.

The 1965 market price level for the dual-purpose size nuclear steam supply
systems (nominal 3,000 Mwt ~ach) was in the range of $52 to $60 million
for two units, depending on the vendor. Comparable prtces solicited sepa-
rately by SCE and DWP for nuclear steam supply systems (nominal 3,300 Mwt
each) in July 1967 were in the range of $90 million for two units, a dollar
increase of approximately 50 percent over the 1965 market level. The

increase over the 1965 price levels results from the following factors:

—

—

—

The rush of ord@rs for NSSS’S placed in 1966 and 1967 (over 50 large
reactors sold) filled the manufacturers’ order books for delivery in
1972 through 1974, and the quoted prices were not discounted in 1967
and 1968 to the extent offered in 1965.

Manufacturers offered a discount for the second similar
reactor in 1965, but their offers in 1967 did not reflect
a similar discount for the second unit.

The net result to the project for this increase was
$23.7 million and is split between Power Plants 1 and
2 as shown in Table 7.4.

TOTAL COST INCREASE DUE TO MARKET CHANGES IN NUCLEAR
STEAM SUPPLY SYSTEMS --- $23.7 million.

CHANGES IN DE$IGN CRITERIA - (Column VIII)

The cost estimates developed in the 1965 Feasibility Study were based on
criteria for design of the nuclear facility which were consistent with [;bs
requirements of nuclear plants which had been licensed or were being

licensed at that time. In addition, the design of the island and causeway

was based upon criteria developed during the preliminary site investigation
which was accomplished in the summer of 1965 , upon wave criteria anticipated
from statistical analysis, and from existing data available from the Corps
of Engineers and knowledgeable consultants in their respective fields of
endeavor. In the intervening period , additional imposed AEC requirements
as exemplified by more recent applications and licensing proceedings have
resulted in known criteria changes resulting in cost increases reflected
in the Utilities present cost estimates.

106



EFFECT OF CHANGES IN DESIGN CRITERIA
(Millions of Dollars)

Island and Causeway
Power Plant - Unit 1
Power Plant - Unit 2
Backpressure Turbine Plant
Desalting Plant

TOTAL

$5.7
3.7
3.8

(a)

$17.4

Island and Causeway

The hydraulic model study of the Bolsa Island wave defense verified the
stability of the wave defense against the maximum design wave but indicated
a need for a high~r rev~tment (change from 30 feet to 40 feet) as a pro-
tection against overtopping due to wave runup.

In addition, the work authorized by MWD during 1967 to perform a detailed
site investigation of the Bolsa Island site, including dynamic tests of

saturated soil, has resulted in more stringent criteria with respect to
sei,smicdesign, liquefaction potential, and slope stability.

The decision to phase construction of the desalting p
changing the island from 38 to approximately 35 acres
down area requirements.

Island and Causeway

Provisions for new wave runup
criteria: 30 feet to 40 feet
revetment on three sides

Provisions for N@w Seismic
Crjteria: liquefaction and
slope stability

Adjustments for Differences in
Scope: island size, location,
and cofferdams
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Millions
of Dollars

$4.7

3.1

ant resulted in
due to reduced lay-

Millions
of Dollars

Total for Island and Causeway $5.7



‘Thechange In the design criteria effecting the cost of the two nuclear
power plants includes redundancy in NSSS vendor-furnished engineered saf
guards systems, additional emergency dfesel generator requirements, than
in design energy release, redundancy in Owner-furnished engineered safe-
guards systems, and cost of quality control requirements. The costs
associated wfth the change in criteria are
between lJnits 1 and 2 on Table 7.4.

Nuclear F’ower Plants - Units 1 and .2

NSSS Scope of Supply Adjustmewc
Additional Diesel Generator Requirements
Additional Engineered Safeguards
Design Energy Release and Seismic Cr$teria
Redundancy in Reactor Auxiliaries
Fuel Cask

Total for Nuclear Power Plants

tabulated below <andare split

Millions Millions
of Dollars of Dollars

$1..6
1.2
1.4
2.0
0.7
0.6

BackPressure Turbine Plant

The current estimate includes costs for major design differences attribu
to a change in the thermodynamic cycle which resulted i.nan overall gain
plant e~flciency. The cycle change resulted i.n an increased main steam
which requ~.red larger feedwater heaters and associated equipment, pumps~
extraction Ii.nes. In addition, the accompanying exhaust steam flow i.ncr
the size of the mxhaust steam lines, condensate return lines, and assocf
condensate pumping equipment.

In the Phase 111 Study, estimated costs for the main power transformers
were included with estimated costs developed for the swirchyard. Trans-
formers and associated electrical costs were separated from the Phase 11
estimate, adjusted where necessary, and included with the backpressure
turbine plant to prc)vi.dea more complete cost breakdown. Estimated cost
is $2.3 million.

Estimated costs of yard services for the dual-purpose nuclear power and
desaltfng plant were fncluded under Miscellaneous Facilities for the Phal
111 Study. The yard services associated with the backpressure ~urbfne p
are included in the current estimate as $0.3 million.

All costs associated with the steam and condensate lines, which are prov
to convey steam from the exhaust of the backpressure turbine to the brinl
heaters of the desalting plant and return the condensed steam to the feet
water system of the backpressure turbine plant, were included in the
desalting plant account for the Phase III Study cost estimates. For the
current cost estimates, these costs were included within the scope of thl
backpressure turbine plant for ease of adjustment of costs developed for
the various conceptual designs. Transfer of Scope from Desalting Plant
Is estimated at $1.9 million.
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In lleu of detafled design engineerj.ng, an allowance was included in the
current estimate for backpressure turbfne con~rol system considerations
for operation OE two interconnected nuclear steam supply systems and three
turbine-generator plants nperatinS in combination with the d~salting plant.
Intertie Allowance is estimated at $1.0 million.

The overall project estimate developed for the I%asc 111 study was based
upon maximum utilization of common facilities. ‘herefore, cer~ain facil-
ft%es were intended for the use of a~~ owning Participants. Operating
philosophies developed by the owning Participants subsequent to the prepar-

ation of this study have resulted in duplication of certain equipment for

facilities such as service water system, turbine plant coolins water system,

compressed air system} and Ili~rOgeIl and hydrogen gas sysLems. costs associa-

ted wi~h the added scope [or these systems were developed and included in

the current cost estimates as $0.5 million.

Total for Backpressure Turbine Plmt is estimated at $[~.Omillion.

For ease of a(ijustment, costs developed Cor various conceptua~ lines from

the backpressure turbine exhaust LO the desalting plan~ brine heaters and
the condensed steam -reLurn lines LO the feedwater system of the backpressure
turbine plant were transferred from the desalting plant to the hackpressure
turbine plant. cost is estimated at $1,9 million.

The specification for portions of the Lubinx material has been changed from
70-30 to 90-10 Cuhli. ‘The 90-10 CuNi tubin~ will be USCC3 in the heat inpu~

and heat recovery sections for the desfiltin~ plant. Cost ~.s estimated at
$1..2million.

EsLlmated costs of yard services for the dual-purpose nuclear power and
desal~ing plants were included under Pliscel12neous JI’acilitiesin the

Phase 111 Studyfi The yard services associated with the desalting plant
ar@ now included “inthe current desa~ti,n,gplant estimate along
minor scope changes in the support in; facilities. Cost is est:
$1.3 mil”;lon.

Total for Desalting Plant is estimated at $1.8 million.

TOTAL FOR CHANGE l.NDES”IGNCR1’I:ER”[.AIS ES’~lMATEI)AT $17.4
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ALLOWANCE FOR ANTICIPATED PROJECT REQUIREMENTS - (Column IX)

There are a number of items of potential cost exposure for which additional
contingencies and allowances have been made in the current estimate. They

include allowances for additional requirements that may be imposed by the
AEC and by consultants as the result of the completion of detailed studies
of such items as tsunamis, wave height, liquefaction of the island fill as
a result of seismic activity, design of the plant for increased seismic
and geologic requirements and containment augmentation. They also include

contingencies and allowances for other items subject to the regulation of
State and local agencies such as fish preservation, intersection of the
causeway and the coastal highway, and atmospheric, che~al, and saline
pollution. Contingencies and allowances have also been provided for a
number of miscellaneous items not covered elsewhere.

‘The followfng detatled items arc the contingencies and allowances in the
1968 estimate. In order to arrive at a measure of the cost increase from
1965 to 1968, allowances totaling $9.7 million included in the 1965 esti-
mate are subtracted as applicable from each facility.

Millions
Island and Causeway of Dollars

Contingency for Protection for 30-foot
Tsunami $0.5

Contingency for Causeway Redesign for
Future Units 1.5

Additional Contingency for Protection
of the Union Oil Line 0.5

Contingency for Overtopping Wave Height 1.0

Additional Contingency for Liquefaction 0.5

Additional Contingency for Littoral Drift 0,5

Additional Tsland Landscaping and Decorative
Lighting 0.8

Contingency for Pacific Coast Highway Inter-
change 0.3

Less Allowances Included in 1965 Estimate (~)

Total - Island and Causeway

Millions
of Dollars

$5.0
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Nuclear Power Plant - Unit 1

Contingency for Possibility of

Increased Selsmlc and Geologic
Requirement

Contingency for Containment
Au,gmentatfon

Contingency for Interfaces Between Units 1
and 2

Contingency for Additional Engineered Safe-
guards

Allowance for Atmospheric, Thermal, and
Saline Pollution Abatement and Control

Allowance for Plant Shakedown Facilities
Prior to Nuclear Fuel LoadinE

General contingency

Allowance for Provisions to Assure Fish
Preservation

Third-Party Inspection of NSSS Equipment

ASME Turbine Test Provision

Owners’ Allowances for Power Plant - Unit 1

Less Allowances Included jn 1965 Estimate

Total - E’owerPlant Unit 1

Nucl@ar Power Plant - Unit 2

Contingency for I?ossibflity of
Increased Seismic and Geologic
Requirement

Contingency for Containment
Augmentation

Contingency for Interfaces Between Units 1
and 2

Conting~ncy for Additional Engineered Safe-
guards

111

Millions Millions
of Dollars of Dollars

$4.0

1.3

0..5

1,0

0.9

2.0

3.0

0.3

0.2

0“1

1.4

(~)

$3.7

0.8

0.2

4.9



Mj.1.lions
of Dollars

Allowance for Atmospheric, Thermal, and
Saline Pollution Abatement and Control. $0.2

General Cvnci.ngency 3.1

Third-Par’cy Inspection of NSSS Equip-
ment 0.2

ASME Turbine Test Provision 0“1

63wnersT Allowances for ??owerJ?lantT.Jnit2 3.4

Less Allowance Included in 1965 Estimate (Q)

Total - Power Plant tJnit2

Desalting Plant

General Conrfngency

Allowance for Provisions ‘COAssure Fish
PYcseTvatiL)ll

Less Allowances Included in 1965 Estimate

Total - Desalting Plant

lillowanee for Addi,ti.vnalCost of Land for
the Swi.tchyarcland for Cost of Right-of-Way

$13.7

$4.7

0.6

(Q)

for l?tpe-Type Cable

TOTAL ALLOWANCE

CHANGE IN PROJECT

FOR ANTICIPATED PROJECT REQUIREMENTS, $3:

RESPONSIBILITY- (Column X)

The 1965 Feasibility Study was based on the concept that the
and construction woulc~be performed as a single undertaking tI

Iowesc total Project cost. In this concept, on~ a8ency would

sible for the clesign, construction> and management of the tot

‘i%~.sconcept was presented and accepted as the ground rule i.n
tinn of t-he1965 Feasibility Study by both the Metropolitan W
and the Electric Utilities ‘~askForce which was formed to pro
to the study,
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It was reco~nizecl tl]atthe decision by the owning Participants to divide
engineering and construction respnnsi.bility for the Prnject would increase
thp to~zl Project cost. ‘Ihessvings in construction of the second unit
of the power plant on an optimum construction schedule in terms of increased
productivity, reuse of forms~ use of common construc~ton equipment and
other construction items would not bc p~ssible. The increase in cost due
to divided respot],sibi].ityof the two power pl~uts i.sestimated at $12.8
million.

It was also deternlincd that the two power plants would be operated with
separate operating crews. ‘[he1965 Study envisioned only one operating
organization so tha~ maximum use of commn faci.11.tiescould be achieved.
The change by the ParL.icipanLs to two separate operati[~g crews for the
power pla,nLsmakes it npcessary to duplfcate certain facilities which had
been conmlo12in 19650 ‘II~ecurrent design has two nuclear auxiliary build-
ings , Lwo spent Iucl pits, and increased con~rol room facilities. ‘HIe
est~.mat.edincrease in cost for the duplication of facilities is $6.8 million.

The SLIMof the above three factors indicates that the change i.nthe cost
from undivided to divided responslbi.li.tyfor eng,ineerlr%, construction,
and operation is $25.2 milljon,



Millions Millions
Nuclear Power Plants - Untts 1 and 2 of Dollars of Dollars

Loss of Carryover Savings in Second Power
Unit $12.8

Reduced Use of Common Facilities 6.8

Total for Nuclear Power Plants $19.6

Project Coordination 5.6

TOTAL COST INCREASE DUE TO CHANGE IN
PROJECT RESPONSIBILITY $25.2

HIGHER COSTS OF INTEREST DURI NGCLINSTRUCTION - (Golumn XI)

The 1965 Feasibility Study contained $22.9 mill~on in Interest During Con-
struction. then the 1965 cost estimate is adjusted for escalation and
design changes, th~ 1965 cost of money would indicate IDC of $35 million.
The present Owners’ estimates contain $51.9 million for this item, $16.9
million dollars more than the adjusted 1965 IDC.

The following tabulation shows the percentage change in Interest During
Construction rates for each facilfty. The rates are a function of both
the COSE of money and time. While the cost of money increased for each
owning Participant, Interest During Construction is less in 1968 for the
desalting plant due to phased plant construction.

IDC CHANGE:

Island and Causeway
Power Plant - Unit 1
Power Plant - Unit 2
Backpressure Turbine Plant
Desalting Plant

TOTAL COST INCREASE DUE
TO THE HIGHER COST OF IDC

1965 to 1968

Chanse in
IDC Rates

54%
35%

109%
88%

(lo%)

Change in
Millions of Dollars

$2.5
5.3
8.2

(u)

$16.9



Millions Millions
of Dollars of Dollars

SAVINGS OVER THE ORIGINAL ESTIMATE - (column XII)

There were two speciftc items which showed a
net savings over the original cost estimate.
The most important of these was the savings
due to purchase of the large condensing turbine-
generators which, accordtng to the 1965 cost
esttmates, were $46.2 million. In 1967, the

utilities received firm bids which resulted in
a net ~avings of about $20.1 million on the
purchase of these turbines.

Power Plant - Unit 1
Power Plant - Unit 2

Total Savings on Turbine-Gencratnrs

A further <ternwhich resulted in a savings to
th~ Project was the possible availability of
the copper-nickel material which is used in
great quantity for evaporator tubtng from the
U.S. Treasury at a fixed market price, which
when compared to the current price available
at the time of the estimate indicated a possible
savings of about $5.2 million for the Phase I
portion of the plant.

Desalting Plant - Savings on Gnvcrnment-
Furnished Copper-Nickle Coinage,Scrap

TOTAL SAVINGS OVER THE ORIGINAL ESTIMATE

INCREASE IN OFFSITE FACILITIES - (Column XIII)

With regard to the facilities required offsite
such as the conveyance water system and the
electric transmission lines, there was included
in the $444 million an estimated figure of $77
million for the combined wat~r conveyance and
power transmission facilities. Because the
possibility exists that the electric transmis-
sion facilities whtch were scheduled to be
built above-ground would have to be placed
underground, an adjustment to the estimated
costs was required. This, in conjunction with
escalation of the water conveyance facility,
resulted in an increase of $41.4 million for
the conveyanc~ and transmission facilities.

$(10.0)
(10.1)

$(20.1. )

$(5.2)

$(25.3)
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Product Water Conveyance - (MWD)
Power Transmission System - (T)WI’)
E’owcrTransmission System (sci7/srx&li]

TOTAL COST TNCREASE TN OFFSI’1’E
FACTLITLES

Millions Millions

of Dollars Of Dol.].ars

ADD! TIONAL OWNERS’ CONTINGENCY- (column XIV)

.$ 8,0
0.9

32.5

Power Plant - Unit 1
PowGr l?lan~ - lJni,t 2
Desaltj.nz F’].ant
Pr{]j?ct Goordl.nation

‘I’OTALFOR ADl)ITIONAl

~05T OF PHASING CONSTRUCT

$4,2
4.2
3.6
3.0

cON’TINCENCY

ON

$41.4

$1.5.0

The 1966 estimate (of$9.6 million fou the cost of additional facilj.tics
~xclusive o.[escalation covered temporary condensing anclcj,rcu].at in~;wate~
farili~ies :fnrthe backpressure turbjnc and two s+?paratccnRi.nc’crinR,pl:O-

cwrmnt, and construction efforts for the dcsaltin~ pl~nt. Subsequent

en~ineering pcrfurmed in 1967 and 1.96Sresulted in a smaller island and a
more complex backprcssurp turbine plant> increasing the facility costs

$Oti5m~.1.lionfor a total cost of phasinz incrcasc of $10.1 million,, cxclud-
in~ escalation. The $53.0 million for escalation of the desaltinE plant
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(Column IV, Li.nc 5 of Tahlc 7.4) includes $7.4 million for escalation of
Phase 11 over a four-year period and results from the decision to phasr
the d<!saltin~ plant.

SUMMARY OF COST OF PHASING
(MilliorIsof Do],lars)

Cost of Additional Island and
E’larltFacilities

Escalation for a Four-Year Span
]]etWeenpl”laSeST aIld11

TOTAL COST OF PHASING CONSTRUCTION

$1.0.1

7.4

$17.5
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