In the !latter of )
)

UNION ELECTRIC COMPANV, et al,) Docket Yo,
- T )
(Callaway Plant, Unit 2) )

TO: YHarold R, Denton, Director
2ffice of MNuclear Reactor Rerulation

William L, Dircks, Director
Office of Muclear Material Safety and faferuards

Vietor Stello, Director
Office of Insnection and Enforcerment

REQUEST FOR INSTITUTION OF PROCEEDINGS PURSUANT
TO 17 CFR §2.202 T0 SUSPEND CONSTRUCTIN
PE%(IT AS PROVIDED FOR IM 10 CFR £2,20F

1. Comes now the Public Service Commission of the State of
Missourl by and through its attorney, and respectfully submits
this request pursuant to 1N CFR §2,2Nf that the Nuclear Reru-
latory Commission acting by and through its relevant officlals
including but not limited to the Director of MNuclear Reactor
Rerulation, the Director of Nuclear Material Safetv and Sa‘e-
ruards, and Director of Insnection and Enforcement institute

a proceeding to i1ssue a show cause order pursuant to 10 CFR
§2.202, to susnend Construction Permit CPPR=140 pranted to

the permittee Union Electric Comnanv on April 1€, 1977, for

Callaway, Unit 2.

2. All process, documents, motions, and other parers can be

served on the Public Service Cormmission by addressing same to:
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Paul W, Phillips, General Counsel
or Treva J. Hearne, Assistant General Counsel
Public Service Cormmission
P. 0. Box 360
Jefferson City, Missouri 65102,

3. The Missouri Public Service Commission, hereinafter referred
to as the PSC, is emnowered to repulate investor-owned puhblic
utilities that serve customers in the State of Missouri., See

i

Sections 386,040, 385,250, and 393,140, RSMo, 1978.%

4, Union Electric Company, a Missouri cornoration, hereinafter
referred to as the Company, it an operating utility enprared
principally in the business of furnishing electric service
throurhout central and eastern Missouri, and thus, 1s sublect

to the jurisdiction of the PSC,

5. The facts that constitute the basis of this reauest are
sufficient ground for the action nroposed by this motion and

are as follows:

a, Before the Company could begin construction of the Callaway
electric plant, it was reauired by Missouri law to make apnli-
cation to the PSC for a certificate of public ccenvenience

and necessity. 3See Section 393.170. Pursuant to this apnli-

#A11 references are to the Revised Statutes of Missouri 1078

except as otherwise indicated.
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cation, extensive hearings were conducted by the Commission
in 1974 which resulted in the granting of the certificate
in 1975.

b. The PSC retains Jjurisdiction over the construction of this
meneration facility by virtue of its statutory authority to
Frant a certificate of public conver.ience and necessity and
its author=ity to set rates. See Sect:ions 393.130 and 393.170.
The Commission acting within its jurisiictional authority has
unon !ts own motion ordered an investiration and set hearinrs
in thls matter which could result in the withdrawal of the

certificate,

¢. On August 13, 1679, certain facts came to the atiention

>f the PSC which may substantiallv change the basis upon which,
in 1972, the PSC hal pranted the certificate of public conve-
nience and necessity for construction of Unit 2. The Commiscion
actin within 1¢s fjurisdictional autheority could withdraw the
certificate upon a findin; that Unit 2 1s not needed to ma‘rtain
the Comnany's electric nlant for safe and adequate srrvice

at reasonable rates. See Sectlon 323.130.

d. A preliminary renort filed with the PSC in compliance
with its Report and Order in Case No. ER=77-154 reveals tunt
the peak demand forecast of the Tompany may be in serious

error as indicated by the PSC Staff's prelirinary findings
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and by the Company's consistent downward revisions of its

own projected period of forecasted r:ak since 1973.

e. On Aupust 14, 1979, the PSC upon its own motion ordered

an iInvestipjation of the seneration exnansion program ~f the
Comnany. The hearings in this matter were set as early as
possible and are to begin April 7, 1980, and continue throurh
April 18, 1980. The PSC will render a determination of whether
or not to proceed in the mavter of certificate of public con-
venicnce and necessity granted to Callaway, Unit 2, with
deliberate speed in order to expedite this matter. The sta-
tutes establishing the PSC require a full and oper. hearings at
which evidence 1s presented by all interested parties and have
an onportunity to be heard. See Sections 386.41C and 386.420.
A full and complete record of all proceedings will be made

and the decision of the Commi. ,ion will be made upon the

whole record in accordance with the rules of administrative
procedure contained in the PSC statutes. See Sections 386.410,

386.420, 386.4F0 and 386.470.

6. The Nucliear Regulatory Commission 1s statutorily obligated
to consider the environmental effects of need for power under
the provisions of the National Environmental Policy Act,
42 USC §4321, et. sea., and mor= specifically, the rules

of the Nuclear Regulatory Commission. See 10 CFR §51, et.
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seq.. This obligation is restated in the Construction

Permit granted Callaway,Unit 2, No. CPPR-140 by the Nuclear
Regulatory Commission, hereinafter referred to as NRC, stating
that the NRC had found the operation of the facility to be

in accordance with 1C CFR Part 51.

7. Peak demand has been growing at a reduced rate nationally
since the Arab 011 Embargo of 1973. The PSC recognizes this
trend and would be derelict in its statutory duty to approve
a generation expancion propgram that did not reanalyze the
need for Callaway, Unit 2, in light of these recently dis-
covered facts. Likewise, the NRC would be derelict in 1ts
statutory obligation if it did not susnend this construction
while the facts upon which the agencies granted both the
certificate and permit four years ago are reassessed in lirht

of this change.

8. The construction of Callaway, Unit 2 is only 2.7% complete
and the resources of the Company are substantially consumed

in the present construction of Callaway, Unit 1; therefore,
the requested suspension will not act to the detriment of

the Company.
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9. Finally, the PSC has not filei this motion with the intent
to unnecessarily hinder or delay the proceedinrs before the
NRC in this matter, but rather to insure that construction

of Callaway, Unit 2 is in the best interest of the rate-
payers of Missouri whom the PSC 1is statutorily oblired to

protect.

Wherefore, the undersipgned pray that you institute a pro-
ceeding pursuant to 10 CFR §2,202 to suspend the construction
permit granted to Union Electric for construction of Callawvay,

Unit 2.

MISSOURI PUBLIC SERVICE CO!MMISSION

st C . SQave

Alberta C. Siavin, Chalrman

,{A“/ ‘4'7‘ ; A/:/I"’x{//

Leah‘ﬁrock VcCartnay, Commissioner

Wi%ty y comhissloner

/ , .2
{Z“ FCrLe €. [ £41((/C’L
355?§an§e A. Bryant, Comhmissioner
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AFFIDAVIT

I hereby swear that I have sirned the foreroing
document in a representative capacity as attorney for the
Missourl Public Service Commission, with full authority in
that capacity; that I have read said documert and am familiar
with 1ts contents; and, that to the best of my knowledg:,

information and belief the statements made in it are true,

Zhtarn 5 [iaron

Treva J{ Fearne
Assistant General Counsel

Subscribed and sworn before me this _litggtjday of August, 1970,

Notgry gugiic

NOTARY MALIC STATE OF mispong
My Commission expires _ W COMMSION OPmam aey, 20 ma,
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BEFORE THE PUBLIC SERVICE COMMISSION
OF THE STATE OF MISSOURI

CASE NO. 18,117

In the matter of the Application
of UNION ELECTRIC COMPANY for
permission and authority to
construct, operate, and maintain
a multi-unit nucleuar steam
electric generating plant in
Callaway County, Missouri.

APPEARANCES : Gerald Charnoff, Attorney at Law, 910 17th
Street, N.W., Washington, D.C. 20006, and
Joseph E. Birk and Charles A. Bremer,
Attcorneys at Law, 1907 Gratiot Street,
P.O. Box 149, St. Louis, Missouri 63166,
for Union Electric Company.

William M. Barvick, Public Counsel and
James B. Crenshaw, Assistant Public Counsel,
Department of Consumer Affairs, Regulation
and Licensing, 911A Leslie Boulevard,
Jefferson City, Missouri 65101, for the
Public.

David J. Newburger, Attorney at Law, Box 1120,
Washington University, St. Louis, Missosuri
63130, and George S. Newman, Attorney at Law,
Law School, Washington University, St. Louis,
Missouri 63130, for the Utility Consumers
Council of Missouri and Coalition for the
Environment, St. Louis Region.

Robert C. McNicholas, Associate City Counselor,
City of St. Louls, Missouri, Room 314, City Hall,
St. Louis, Missouri 63103, for the City of

St. Louis, Missouri, and Jack L. Koehr, City
Counselor.

Robert G. Brady, Attorney at Law and Robert

C. Johnson, Attorney at Law, 500 NortR Broadway,
5t. Louls, Missouri 63102, for General Motors
Corporation; Monsanto Company; PPG Industries,
Inc.; McDonnell-Douglas Corvoration; Anheuser-
Busch, Inc.

Michael K, McCabe, Pirst Assistant Commission

el; au . Phillips, David L. Smith,
Thomas A. Hughes, and 'IEI;.. ¥F. Ringer, Assistants
Commisslion Counsel, Missouri Public iotvlco
Commission, Jefferson State Office Building,
Jefferson City, Missouri 65101, for the Staff.
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REPORT AND ORDER

I. Introduction

On June 7, 1974, Union Electric Company of St. Louis
(hereinafter reterred to as "Company') submitted to the Missouri
Public Service Commission (hereinafter referred to as "Commission”)
an Application for permission and authority to construct, operate
and maintain a multi-unit nuclear steam electric generating plant
in Callaway County, Missouri. Upon proper application, the
following parties were granted intervention: City of St. Louis,
Missouri; Utility Consumers Council of Missouri (UCCM);
Coalition for the Environment, St. Louis Region; General Motors
Corporation-General Motors Assembly Division; McDonnell-Douglas
Corporation; Monsanto Company; PPG Industries, Inc.; and Anheuser-
Busch, Ir=.

After the issuance of due notice to the public, local
public hearings, including evening sessions. were held in
Jefferson City, Missouri, on October 17, 1974, and in Clayton,
St. Louis County, Missouri, on November 12, 1974, for the purpose
of receiving testimony from members of the public regarding the
Callaway Plant. The Commission did not receive requests for
public hearings in any other areas. Prehearing conferences were
held in Jefferson City, Missouri, on August 28, 1974, and
October 17, 1974.

Pursuant to our Orders issued September 3, 1974,
and September 5, 1574, Company submitted all of its testimony
and exhibits in proﬁir;&_;br- to the Commission and served i
copies on all of the parties. On September 26, 1974, UCCM
and the Public Counsel submitted their testimony and

exhibits serving copies on Company and the other parties.




The Missouri Public Service Commission Staff (hereinafter
referred to as "Staff") filed its prepared testimony and exhiLits
on October 10, 1974,

On October 28, 1974, evidenti- -y hearings began and,
after approximately fifteen (15) days of extensive day and
nigittime sessions, were concluded on November 21, 1974. Briefs
were filed by the parties and Oral Argument was held before the
Commission on February 7, 1975. The record is extensive and
consists of more than 3600 pages of testimony and 99 exhibits.

Lecause of the importance and magnitude of this decision,
the Commission has elected to set forth herein a summary of the
tesitimony submitted in this case. It is hoped that through this
summary the lay reader, press, and future Commissions will have
4 better understanding of the evidence presented in this case.

I1. Testimony of Witnesses

A. Witnesses for Company

Charles J. Dougherty, President and Chief Executive
Officer of Company:

Mr. Dougherty stated that Company proposes to build
two 1150 megawatt nuclear power units to be ready for operation
in 1981 and 1983. Due to the iong lead time, long-term contract,
have been entered into with Westinghouse Electric Corporation :or
nuclear steam supply systems and nuclear fuel, General Electric
for the turbine generators, and the Atomic Energy Commission for
fuel enrichment services. The units will be duplicate standardized
units designed by Bechtel Power Corporation for SNUPPS (Standardized
Nuclear Unit Power Plant System), a joint endeavor by five utilities,
to design, purchase and license five standardized nuclear power
units. This standardized approach was utilized (1) to avoid
unnecessary duplication; (2) to provide savings in engineering
and manpower costs; and (3) to provide economies in procurement
of equipment and materials through bulk purchases.
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Company's decision to construct a nuclear plant was
made after considering coal as the only practical alternative
energy source. Mr. Dougherty testified that although the initial
cost of a nuclear power plant is higher than that of a fossil-
fired plant, thé nuclear plant results in a lower overall generating
cost primarily because of the lower annual fuel cost.

Hydro, pump storage, solar, windmill and other energy
sources were rejected as they could not be sufficiently developed
to serve as practical energy alternatives.

H. Clyde Allen, Director of Corporate Planning of

Company :

Mr. Allen testified to Company's current and projected
generating capacity through 1984, the need for additional
generation and the coats of various energy sources for the ren-
eration of electricity. Mr. Allen testified that Company was
required by law to insure sufficient generating capacity to meet
the demands of customers both now and in the future. He fore-
casted peak loads on Company's system as follows:

1981 --- 7,786 megawatts
1982 --- 8,226 megawatts
1983 --- 8,859 megawatts
1984 --- 3,407 megawatts

Company's forecasting method consisted of the following

phases:

l. Adjusting actual peak loads to a standard
temperature measure;

2. Separating the adjusted peak loads into base
load and weather sensitive load components;

3. Projecting the two components separately to
the period included in the forecast; and

4. Recombining the components into the total fore-
cast peak load period.

J
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The variables used in his analysis were time, gross national
product and actual experience of Company during the period
1958 to 1973. Company's forecast projected a base load growth
rate of approximately 5.8 percent per year through 1984.
Although weather sensitive load or peak load has been growing
at a rate in excess of ten percent (10%) over the last fifteen
(15) years, Company predicted a .aturition point would be
reached by 1984. Thus, the growth of weather sensitive load
will occur at a decreasing rate over the aext ten years. The
combination of stable growth in the base load and declining growth
in the weather sensitive load 1s expected to produce a rate of growth
of total peak load declining from over six percent (6%) in the 1974-76
period, to between five percent (5%) and 5.5 percent during the
late 1970's and early 1980's. The compound growth rate was
estimated to be 5.6 percent through 1984. This was a conservative
projection since Company : system has heretofore been growing at
a rate in excess of seven percent (7%) compounded on an annual
basis.

Mr. Allen further analyzed the costs of practical
alternative energy sources for the generation of electricity.
Mr. Allen submitted Exhibit No. 18 showing annual cost comparisons
where a nuclear plant was compared with a coal-fired plant
using sulphur dioxide scrubber eguipment and a coal-fired
plant designed to burn low sulphur coal. In all comparisons made
at eguivalent capacity factors, nuclear generating capacity was
more economical than coal-fired generating capacity. The cal-
culations showed that the nuclear alternative was still the pre-
ferred choice when operating at 2 fifty-nine percent (59%)
capacity factor as compared with a coal-fired plant operating at

a sixty-seven percent (67%) capacity factor.



Donald F. Schnell, Manager of Nuclear Engineering
for Company:

Mr. Schnell testified that the plant installation
will consist of two identical units using pressurized water
reactors (PWR) manufactured by Westinghouse Electric Corporation.
The nuclear eteam supply system (NSSS), manufactured by General
Electric, consists of four steam generators along with the
reactor to convert water to steam using reactor heat. Bechtel
Power Corporation is the architect-engineer responsible for the
overall design of the plant. Site related systems including
cooling towers, water intake and discharge facilities, railroad
spur and access road will be designed by Sverdrup and Parcel
and Associates of St. Louis. There will be approximately twenty-
seven (27) similar nuclear piants in operation throughout the
United States prior to start-up of the proposed plant. Company
eStimates the total cost of the plant to be 1.75 billion dollars.

Mr. Schnell stated that a seventy to eighty percent
capacity factor could be expected in the plant after a two to
three year break-in period. During initial operation, however,
a fifty to sixty percent capacity factor would be normal.

Mr. Schnell stated that major construction activities
are scheduled to commence early in 1976. Peak construction
forces of 2000 to 2400 workers are expected by 1980 with an
average of about 1200 over the construction period. Unit one
is expected to be completed in June, 198l. Unit two will follow
in December, 1982, and with service to commence in Apr .1, 1983.
The plant will be used as a base load plant for Company's
system. The planned operating lifetime will be at least tharty
year: Company projects a permanent operating staff of about
130 personnel.

Mr. Schnell testified that the plant site will be

located approximately #‘- - ~iles north of the Missouri River and




one-hundred miles west of St. Louis in Callaway County, Missouri,
near the community of Reform, approximately <.i. miles scutheast
of the City of Fulton. The area consists of about 3200 acres
for the plant and another 1600 acres of peripheral land. In
addition, a 1750 acre corridor was acquired to provide road,
rail and water access from the plant site southwardly to the
Misscuri River flood plain. The acreage acquired will bes sufficient
to support the addition of two more units should the need for
additional generating capacity so dictate. No historic or
archaeological sites will be destroyed or impaired by the
construction or operation of the proposed plant.

Mr. Schnell further testified that prior toc the
issuance of a construction permit or an operating license for
a nuclear plant, the United States Atomic Energy Commission (AEC)
15 required to assess the potential environmental effects of
each proposed plant in order to assure that issuance of the permit
or license will be consistent with national environmental goals, as
set forth by the Natioral Environmental Policy Act of 1969,
The Atomic Energy Commission requires each applicant to submit a
report on the potential environmental impacts of the proposed
plant and associated facilities. Dames and Moore was retained
by Company as a consultant to perform environmental studies at
the plaut site. These studies initiated in the spraing of 1973,
culm.nated in the preparation of the plant environmental report
which was submitted to the AEC for review on June 1, 1974,
and was accepted by them for docketing and detailed review on
July 30, 1974. The environmental report incorporates input
from numerous experts within Dames and Mocre in such fields as
aguatic and terrestrial biology, hydrology, meteorology, geology
and demcgraphy.

All personnel assigned to the plant will be required

Lo undeirgo comprehensive training. Continuing training will be
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provided on a sch Juled basis so that employces maintain

job proficiency. Re-training and re-gualification will be
required every two years to keep plant operators abreast of new
information and technology.

Mr. Schnell stated that early in 1974 Company entered
into a twenty year contract with Westinghouse Electric Corporation
for the supply and fabrication of fuel for each of the plant
units. In addition, Company has a firm contract with the AEC
to supply fuel enrichment services for thirty years, the expected
life of the plant.

Mr. Schnell further testified that the AEC requires
each utility planning to build and operate & nuclear plant to
file a formal application for a construction permit and operating
license. Pursuant to AEC regulations, Company has filed an
environmental report and a Preliminary Safety Analysis Report
(PSAR). Company's PSAR is a seven volume report which compre-
hensively describes all aspects of the plant. It includes a
description of plant components and a complete analysis of safe-
guard systems designed to prevent or mitigate the effects of all
postulated accident conditions. Radicactive waste management,
plant security and emergency plans are also discussed in depth.
The Atomic Energy Commission staff's analysis will be examined
by the Advisory Committee on Reactor Safeguards (ACRS), a group
of highly qualified experts in the field of nuclear reactor
safety. The findings ok tﬁc ACRS are then made public. Following
completion of the staff and ACRS review a mandatory public hearing
before the Atomic Safety and Licensing Board (ASLB) will take
place. At the conclusion of this mandatory hearing, the Board
will render an initial determination as to whether a construction
permit should be granted or denied. Members of the public, including
this Commission, may participate before the Board and present
evidence. The decision is subject to further administrative
review by an Atomic Safety and Licensing Appeal Board. After

examining the preliminary determination made by the ASLB, the AEC




Commissioners may then grant permission to proceed with construction
of the plant. Following several months of study and review which
will include input from the Environmental Protection Agency and other
federal and state authorities, the AEC will issue an environmental
statement in accordance with the National Environmental Policy Act,
which identifies and analyzes the anticipated environmental
impact of the proposed facility. Issuance of this report will
be followed by public hearings before an Atomic Safety and
Licensing Board covering the environmental impact of the plant.
Appro<imately two years prior to completion of the plant, Company
18 required to submit final drafts of its PSAR and environmental
repcrt. Then the entire review cycle is repeated before Company
can secure final certification.

In conclusion, Mr. Schnell stated that besides the
obvious benefits of meeting the electrical energy needs of
Company's customers at the least cost, other benefits will result
from construction of the plant, such as increased tax revenues,
new jobs, and economic development for the immediate area and

entire State.
W. E. Cornelius, Executive Vice President of

Company :

Mr. Cornelius testified that the total expected capitai
expenditure for the nuclear plant is approximately $1,758,000,000.

Company's plans for financing the construction of

the plant are through mortgage bonds, unsecured long-term debt
obligations, preferred and common stock, as well as internal cash
flow, Company expects to use environmental improvement revenue
bonds as authorized by law. All financing will be submitted to
the Commission and all other federal and state regulatory
agencies for their approval as required by law. Company intends
to maintain the proportion of long-term debt, preferred stock
anc common equity that now exists throughout the ten-year time

span of the construction of the plant.



B. Public Service Commission Staff Witnesses

Pursuant to a contract between the curators of the
University of Missouri-Columbia and the Missouri Public Service
Commission, the Nuclear Engineering Staff of the University
of Missouri was hired as consultant to the Commission concerning
the nuclear plant. This was done to provide the Commission
testimony by unbiased, objective experts unconnected with the
case.

Walter Meyer, Professor and Chairman of Nuclear
Engineering at the University of Missouri-Columbia:

Dr. Meyer considered (1) the technical feasibility
within the time frame in which new generation capacity 1is
required; (2) the reliability of a particular methed; (3) the
cost of generation; and (4) the future availability of necessary
fuels. He concluded that the only means of power generation,
other than the use of fcssil fuels, that is technically feasible
within the p2rmissible time frame would be the nuclear plant. He
stated that from an overall cost standpoint the nuclear option,
though involving a larger capital expense, possesses a decided
advantage over fossil fueled units. This conclusion was based on
tabulations compiled by the Atomic Industrial Forum, Southern
California Edison Company, Commonwealth Edison of Chicago and

Arthur D. Little, Incorporated.

Darrell H. Timmons, Associate Professor of Nuclear
Engineering at the University of Missouri-Columbia:

Dr. Timmons' testimony involved the safety related issue
of reactor coolant syste. (RCS) pressure boundary integrity
and the AEC's procedures for obtaining a construction permit
and operating license. He stated that the design of the RCS
pressure boundary is in accord with the American Society of
Mechanical Engineers (ASME) Boiler and Pressure Vessel Code,
Section III, “"Rules for the Construction of Nuclear Power Plant
Components”. In summary, it was Dr. Timmons' opinion that the
health and safety of Missouri citizens will be adequately
protected insofar as possible within the current "state of
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the art" engineering-design methodology, by the procedures and
rules of the U.S. Atomic Energy Commission.

sudarshan Loyalka, Asscciate Professor of Nuclear
Engineering at the University of Missouri-Columbia:

Dr. Loyalka studied the most recent safety analysis
issued by the AEC, commonly referred to as WASH 1400. This study
was headed by Professor Rasmussen of MIT and involved a total
of sixty (60) people, fifty (50) man-years of effort and three
million dollars. The basic conclusion of this study was that the
risks to the public from potential accidents in ruclear power
are very small. The likelihood of a single fatality per year due
to all possible accidents in the proposed plant can be estimated
as onc in 300,000,000 and the chance of a single injury per year
is only one in 150,000,000. Dr. Loyalka testified that the
proposed plant is designed on the basis of the most current
"state of the art" and meets the most stringent criteria
established by the AEC.

Stanley R. Bull, Associate Professor of Nuclear
Engineering at the University of Missouri-Columbia:

Dr. Bull was charged with examining Company's
environmental report to determine if it is consistent with the
regulations of the National Environmental Policy Act of 1969.

He concluded that no unexpected environmental affects are antici-
pated as a result of site preparation and construction phases.

pr. Bull suggested, however, that periodic surveillance by appropri-
ate state agencies be made tc insure that the environmental
regulations are adhered to on a continuing basis.

with regard to radioactive effluents, Dr. Bull stated
that Company's predictions of liquid and gaseous radioactive
effluents are realistic and well within allowably limits.

The allowable standard for radiation emission from the operation of

nuclear power plants is 15 millirem per year. According to
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Company's environmental report, the maximum exposure from the
proposed plant would be approximately 4 millirem per year. It

is the opinion of Dr. Bull that this level of exposure would have
virtually no observable effects on biological structures.
Finally, the total manrem exposure to the population within a
50-mile radius due to natural and medical sources will be
increased by .004 percent,

Dr. Bull stated that Company had initiated a compre-
hensive precperation monitoring program to obtain base line
levels of radiation in selected critical pathways leading to man.
Company has alsc developed a monitoring program to record the
release of radioactive materials to the environment and has a
detailed emergency plan. His review found that all of these
safeguards are in conformance with AEC requirements.

Ernest G. Ellingson, Chief, Office of Economic
Research, Missouri Public Service Commission:

Mr. Ellingson testified with regard to the economic
feasibility of the proposed plant. In developing hie analysis
he first assumed that the only feasible alternative to a nuclear
plant was a cnal-fired plant. His cost comparisons were largely
based on information provided by Company in its environmental
brcport. Assumptions made by Mr. Ellingson were: (1) a 10.5
percent cost for bonds and preferred stock, (2) a 10 percent rate
of inflation for fuel cycle costs until 1982 and seven percent
thereafter, (3) a "throwaway" fuel cycle, (4) coeling towers,
though installed on the nuclear plant, would not be needed for
a camparable size coal plant, and (5) an additional $150,000,000
of evolutionary costs for additional retrofit safety requirements
for the nuclear plant. All of these assumptions would, to some
extent, bias the cost comparisons in favor of the coal plant,
Nevertheless, Mr. Ellingson ‘» his amended testimony concluded
that from a cost per kilowatt-hour standpoint, the nuclear plant

would result in a lower overall cost for producing electricity.
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The reason for this result was the fuel cost advantage enjoyed

by the nuclear plant., Mr. Ellingson had access to Company's

fuel contract as a result of his written agreement not to dis-
close proprietary contract data. He stated that in his opinion
the contract was extremely beneficial to Company and its customers
because it has been entered into prior to recent escalation in
nuclear fuel costs which would increase fuel costs by 50 to 100
million dollars.

Kenneth M. Karch, Director, Division of Environmental
Quality, Department of Natural Resources, State of Missouri:

Mr. Karch, who is responsible for administering the
state's programs in air and water pollution control, reviewed
Company's environmental report and testified that the plant
as proposed would meet State Air and Water pollution control
regulations.

Kenneth H. Anderson, Geclogist and Chief of Subsurface
Geolocy=01l and Gas Section in the Office of the State Geologist
of the Missouri Department of Natural Resources:

Mr. Anderson reviewed the Standard Nuclear Power Plant
System Report prepared by Dames and Moore, Consulting Corporation
for Company. In his prepared testimony Mr. Anderson expressed
two concerns: (1) buried karst topography and its possible
relationship with dispersion of surface connected contaminance and
(2) seismic risk and the nature and age of fauiting in the area.
Upon cross-examination, his concerns were alienated after

conferring with other recognized seismology experts.

George P. Dellinger, Superintendent of the Wildlife
Management Section of the Department of Conservation:

As a representative of the Missouri Department of
Conservation, Mr. Dellinger's testimony centered on the Pre-
liminary Land Use Study for the plant. Mr. Dellinger testified
that his department attempted to coordinate the inventory of

public needs and to recommend uses to serve those needs. Pending

-13 - rH)



resolution of boundaries of security areas, the Department
of Conservation and Company will enter into a lease &greement
of the land dedicated to the public use.

Kenneth J. Nemeth, Director of Intergovernmental
Programs, Southern Interstate Nuclear Board:

Mr. Nemeth's testimony was given on behalf of
Representative James Russell, Chairman, and Members of the
Missouri Atomic Energy Commission (MOAEC). He outlined certain
aspects of state planning, public health and safety and other
areas requiring state action. He recommended state legislation
on radiological health, state and regional emergency response
planning, power plant siting, environmental surveillance and
monitoring, and radiocactive waste disposal.

C. Public Counsel Witness

Harold L. Rosenthal, Professor of Physiological
Chemistry at Washington University School of Dentistry in
St. Louis, Missouri:

It was Dr. Rosenthal's testimony that, having been
involved in the field of physiological chemistry and radio-
biology, any increase in radiation, no matter how small, would
have deleterious affects. Dr. Rosenthal concluded that radiation
i8 acutely damaging to cellular activity and genetic stability
Making it mandatory that radiation damage be kept to a minimum
or eliminated completely.

D. Intervenor, Utility Consumer Council
of Missouri (UCCM), Witnesses

Henry W. Kendall, Professor of Physics at the
Massachusetts Institute of Technology:

Dr. Kendall testified on the safety aspects of a
nuclear power plant and the reliability of the emergency core
cooling system (ECCS). In Dr. Kendall's opinion the risk of loss
of a coolant accident (LOCA) is substantial and the back-

up coolant .supply provided by the ECCS has not as yet been tested.
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Thus, since there 1s no evidence that the ECTS will perform
satisfactorily, there is sufficient reason for disallowing the
construction of the nuclear power plant. In addition, he
stated that the regulations and requirements establicshed by

the AEC do nct remove completely the possibility of an accident,
but merely reduce such POssibility to an acceptable freqnency
level. Dr. Kendall also testified that substantial problems
exi1st with respect to waste storage and disposal giving rise

to the possibility of leaks or theft by terrorist groups and
that the authority should be denied on these orounds.

James J. MacKenzie, Member of the Joint Scientific
Staff of the Massachusetts and Naticnal Audubon Societies, and
Chairman of the Union of Concerned Scientists Fund, Inc.:

Dr. MacKenzie directed his testimony at some of the
difficulties and uncertainties in relying on nuclear fuel for
electric power generation. He stated that even though Company
may have a 20-year contract with Westinghouse Electric Corporation
for the supply of uranium, domestic supplies of uranium may still
fall short by the early 1980's. He claimed a current shortage
of fuel enrichment capacity which could only be alleviated
by private industry entering the field of fuel enrichment or
by the use of recycled plutonium. The likeiihood of privately
owned enrichment plants i1s remote dur to the prohibitive cost
involved and plutonium recycling creates additional costs for
improved security systems to guard against theft by terrorists.
Finally, in order to conserve the use of uranium, spent fuel
is reprocessed and uranium and plutonium are extracted for
reuse; unfortunately, no such commercial reprocessing plant
is currently in operation. Consequently, it was Dr. MacKenzie's
conclusion that a nuclear power plant cannot be relied upon,
at present, as a secure source of electric power because the

supply of fuel may not be assured. On cross-examination as to

b 1 8
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known domestic uranium reserves, Dr. MacKenzie admitted that

they were sufficient to meet the aggregate industrial reguirements
of the country through 1990,

Barry Commoner, Director of the Center for the
Bioclogy of Natural Systems, Washington University, St. Louis,
Missouri:

Dr. Commoner testified that electric power demand
can be reduced withou* Substantially altering our standard of
living. One of the conservaticn Measures suggested by
Dr. Commoner was to improve power pProductivity by improving
the ratio between industrial power consumption and industrial
Ooutput. As an example, Dr. Commoner revealed the impact on
total industrial energy consumption were the automobile industry
to substitute =teel for aluminun in the manufacture of cars,

He advocated more efficient use of power by household
appliances such as the use of regular refrigerators over frost-
free and more efficient air-conditioners. Dr. Commoner proposed
that Company give away more efficient air-conditioners in return
for the customers old less efficient ones which would eliminate
the need for new generating facilities.

Dr. Commoner's testimony further suggested that
alternatives to nuclear energy do exist. Solar energy is
availa. . Ow, at least on an individual homo-hect;nq basis,

He acknowledged, however, that this would only provide supple~-
mental power and a "base” supply of electricity would still

have to be maintained by conventional means. In conclusion,

Dr. Commoner stated that consumers, both industrial and individual,
have the means to manipulate the size of the demand in the future
and that these means will be employed more and more as the cost

of service increases, so that usage and demand wi'l shrink

accordingly.
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Sheldon Novick, Editor of Environment Magazine!

Mr. Novick's expertise was developed in the review of
a4 large number of scientific and professional publications
concerning nuclear power and electrical power generation and
through continuing contact with many of the individuals who
play a prominent role in the worldwide debate over nuclear
power. Mr. Novick's concerns included the future supply of
nuclear fuel, particularly enrichment services, the reliability
of nuclear plants, the prssibility of shutdowns due to accidents,
and the need for additional capacity 1f the demana decreases as
the cost of power increases. Mr. Novick also suggested that
CANDU reactors, high temperature gas cooled reactors and fuel
cells might prove tc be better alternatives of power generation
than the proposed nuclear plant.

On cross-examination Mr. Novick stated that he was
unaware that Company had a 30-year contract with the AEC for
the supply of fuel enrichment services. Mr. Novick agreed
that he was not an expert in the field of nuclear energy and
was unfamiliar with the alternative power generating devices.

Robert L. Sorensen, Assistant Professor of Economics
a. the University of Missouri-St. Louis:

DOr. Sorensen guestioned Company's forecasting model
claiming i1t failed to adeguately consider underlying factcrs
influercing e.ectric demand (i.e. the cost of electricity,
the price of substitutes, the level of real income, population
and the level of industrial output). Contrary to Company's
approach, Dr. Sorensen predicted an increase in the real cost
of electricity and a decline in population growth. He advocated
the use of an econometric model to forecast future load growth.
1f the demanac for electricity is price elastic and the real
price of slectricity is going to increase, the future demand

would correspondingly drop.
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Dr. Sorensen testified that the model employed by

Company had a poor track record with respect to prior predic~
tions and tlus forecasts made during two prior rate
increase app..cations by Company show an upward bias in the
future demand. Where Company predicts a 5.5 percent growth
rate, Dr. Sorensen predicted such increase would be mors on
the level of 4 percent., On cross-examination, Dr. Sorensen
wdmitted that the figures he used for the increase of real
price of elrctricity was a national estimate which was approxi=
mately twice that predicted for the specific area that Company
services. Following extensive cross-examination, he concluded
that Company's growth estimates were reasonable and acrzptable.
The Coamicsion has thorough'' reviewed all of the
evidence submitted by *11 parties. Taking into consideration all
of this testimony inclvaing that submitted by Company, the Staff
of the Commission, the rublic Counsel and the Intervenors, we
make the following findings of fact and conclusions of law.

I1. Findings of Fact

The Missouri Public Service Commission, having given
due consideration to all the competent and substantial evidence
upon the whole record of thre case, and not on the preceding
flummary, makes the following findings of fact:

A. General

1. Jurisdiction. Company is a Missouri corporation
authorized to operate as a public utility in the business of
the generation and supply of electrical energy as defined by
Section 386.020 (25) Revised Statutes of Missouri 1969, and is
subject to the Commission's jurisdiction pursuant to Chapter
393, RSMo 1969. The Commission, pursuant to statute, must
give its permission and approval before an electric utilaity
may begin construction of an electrical plant. In addition,
the Commission must approve all financings issuec by Company

for the construction of a plant.
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- Company. Company is authcrized to operate as
4 public u. ility in the business of the generation and supply
of electrical energy in the States of Missouri, Illinois and
lIowa. tompany's territory served in Missouri includes the City
of St. Louis, ft. Louis County, and portions of five adjacent
counties; St. Charles, Franklin, Jefferson, St. Francois and
Ste. Genevieve; and portions of Miller, Morgan and Camden
Counties in central Missouri.

The population of Company's service area is estimated
at 2,225,000 and it had approximately 735,000 electric customers
as of June 30, 1974. 1In addition to electric seri.ce, Company
provides steam heating service in downtown St. Louis to approxi=-
mately 500 customers and distributes natural gas to approximately
17,000 customers in Alton, Illinois, and vicinity.

At the time of the hearing, Company owned two electric
utility subsidiaries. Missouri Power & Light Company provides
electric and gas utility service to the public in more than thirty
counties in central and northwestern Missouri, serving an estimated
population of approximately 200,000. As of June 30, 1974, it had
approximately 85,000 electric and 35,000 gas customers. Missouri
Edison Company provides electric and gas service in portions of
five counties in eastern Missouri bordering the Mississippi River.
The population of Missouri Edison service area is approximnately
75,000 and as of June 30, 1974, it has spproximately 27,000
electric and 6,000 gas customers.

Company is a member of one of the nine regional
electric reliability councils organized for coordinating the
planning and operation of the nation's bulk power supply-MAIN
(Mid-America Interpool Network) operating primarily in Wisconsin,
Illinois and Missouri. Company alsc is a participant in the
Missouri-Illincis powe' pool under which firm and reserve capacity
is available to * «icipants pursuant to an interconnecticn

agreement.
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B. Proposed Plant

1. Plant Site. Company selected the proposed site
after an extensive eighteen month review of potential sites over

# 110,000 square mile area including the entire State of Missouri

and acjoining areas in southern Jowa, western Illinois, and northern

Arkansas. The primary site selection factors were water supply,
existing land use, population distribution, topography, and
seismology. Other limiting site selection factors included the
need to conform to the Nuclear Regulatory Commission's (prior
to January 1, 1975, this agency was known as the Atomic Energy
Commission) seismic criteria, the presence of State and National
parks and forests, and streams designated as wild or scenic
rivers.

The proposed plant site area consists of approximately
3,200 acres with approximately 1,650 acres of peripheral land
to serve as a buffer zone. 1In addition, a corridor for road,
rail and water access extends from the plant site southerly
to the Missouri River consisting of approximately 1,750 acres.
The nearest historic or archeclogical site 1is approximately three
miles from the proposed plan. site and neither it nor any other
such site will be impaired by the construction or operation of
the proposed plant. Company submitted unrefuted evidence of
the Director of Parks and State Historic Preservation Officer
stating that the plant does not pose a threat to any known
historic or archeological site. The plant will meet present

state air and water pollutio. control regulations.

Company has undertaken a detailed environmental monitoring

program to fully evaluate the environmental characteristics of
the site. This information has been submitted to the Nuclear
Regulatory Commission and a draft statement has been issued, in
which the Commission's Staff concluded that a construction permit
should be granted. The five volume "Environmental Report" was
admitted in evidence and reviewed by Staff and the Commission

in this case.
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In summary, measures will be taken to minimize the
impact on the environment during construction and operation of
the proposed facilities. Ccatrols will be utilized to prevent
adverse effects upon local water guality. Incidents of air
pollution during construction will be minimized by controls such
as seeding, prohibition of unsupervised burning, use of dust
collectors and dust control on roads. Waste heat will be
dissipated into the atmosphere by the use of cooling towers.

A thorough review of the record establishes that the
construction and operation of the proposed plant should result
in no environmental harrm. We find that the proposed site 1s
suitable for the construction of an electric generating plant
and that adequate precautions will be taken by Company during
the construction and operation of the plani for protection of
the environment. However, we guestion the extensive land
acquired for the plant and shall require Company, at the
discretion of the Commission, to provide the Commission with &
utilization study to determine what portions, if any, should
not be included in rate base.

2. Description. Company proposes to construct two
identical units at the site, each utilizing a pressurized water
reactor (PWR). Each nuclear steam supply system (NSSS) will
be manufactured by Westinghouse Electric Corporation and will
include four steam generators along with the nuclear reactor
to convert water to steam using reactor heat. Each NSSS will
have a rated thermo power level of 3,425 megawatts and will
produce steam at 1,000 psig, 600 F®* to drive the turbine
genator. The turbine generator for each unit will be manufactured
by General Electric Company and will consist of an 1,800 rpm

tandum-compound, 6-flow, 2-stage reheat turbine coupled to a
generator with a net electrical output of approximately 1,150

megawatts per unit.
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The first unit is expected to be in operation in
October, 1981, and the second unit is expected to be in service
in April, 1983. The plant will be interconnected with the
transmission and distribution system of Company by means of
substantial transmission facilities, in order that the electric
energy to be generated can be utilized to the greatest ad-
vantage of the consuming public.

C. Need for Additional Capacity

The need for the proposed plant to meet present and
future demands for service was established by Company. The
present generating capacity of Company's total system 1s
6,022,000 kilowatts and Company now has under construction two
600,000 kilowatt coal-fired units at the Rush Island site,
pursuant to the authority granted by this Commission in Case
No. 17,139. This Commission has an obligation, if not a duty,
to insure that utilities under our jurisdiction meet their
responsibility to adequately serve the needs of the public in
their service area both now and in the future. Sufficient
generating capacity to meet these needs must exist at all times.
Consideration must be given to estimated peak loads, base loads,
and required generating reserve. In order that necessary capacity
is available in the future, Company must project its expected
system peak demand into the future to cover lead times required
for the construction of new facilities. During the hearings in
this case Company's growth rate and future load predictions were
challenged by Staff and Intervenors. Company's system load has
been growing at a rate in excess of seven percent (7%) compounded
annually. Mr. Allen testified in detail to Company's fore:isting
methodology wnich explicitly considers two variables: (1) time
and gross national product; and (2) the informed judgment of the
forecaster. Consideration was given to such factors as the

effect of price on demand, price of substitute sources of power,
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population and family formations, level of real income and level
of industrial output. UCCM's witness, Sorensen, challenged
the validity and reliability of the model employed by Company,
however, on cross-examination it became clear that Dr. Sorensen's
expertise in this area was at best, limited. Dr. Sorensen
admitted that the econometric model he proposed would provide
no greater predictive reliability. Staff witness, Dr. Meyer,
also stated that Company's forecast model could be criticized,
however, no alternative model would be more accurate or reliable
than Company's. The Commission concludes that the model utilized
is reasonable and that Company's predictive methods are proper.
The growth rate predicted by Company was 5.6 percent
per year compounded through 1984 which is significantly lower
than Company's past experience and one of the lowest predicted
rates of growth in the entire electric industry. Intervenors
contend said growth rate should be lower because of conservation
measures taken at both the industrial and ind.vidual consumer
levels, particularly where the real price of electricity is
increasing. The Commission has no jurisdictic ver Company's
industrial or individual customers and the curreutly impractical
measures such as those suggested by Dr. Commoner for redirecting
the use of aluminum and steel in the production of automobiles is
completely beyond the jurisdiction of this Commission. Moreover,
the evidence shows that while there is a potential for energy
conservation, a larger potential for shifting energy demands to
electricity exists, tending to increase, rather than decrease,
the loads to be expected by Company in the future. In addition,
it is important to differentiate between conservatio- effects
on the customers total kilowatt-hour usage and the kilowltt-houf
peak, which must be the determining factor for planning capacity
add.tions. Thus, while many customers conserve during part of the
summer during off-peak periods, on the hottest day during the

peak, they insist on air-conditioning usage. In summary,

|
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the record reveals that the effects of conservation have been
properly considered by Company and the Competent and substantial
evidence on the record establishes that concervation is not a
viable alternative to additional generation capacity and the
construction of the proposed plant.

Furthermore, the Commission is cognizant that Company's
reserve capacity requirements constitute an important element
in assessing future reliability of service. Mr., Allen stated
that a reserve margin of eighteen percent (18%) 1s reasonable
and necessary. Company's projected adjusted demand for the summer
of 1982 is 7,787 megawatts. The adjusted capacity, including
unit one of the proposed plant would equal 9,271 megawatts and
provide a reserve margin of 19.]1 percent. Without the first
unit in service, the adjusted capacity available in 1982 would
be 8,121 megawatts, a reserve capacity of 4.28 percent. In
1983 and 1984 Company would experience base lcad capacity
deficiencies of 138 megawatts and 656 megawatts respectively
if the proposed plant is not built resulting in Company's
inability to meet customer demands. If the capacity represented
by the proposed plant is not available, less efficient and
higher cost generating capacity would have to be utilized to
make up the deficiency.

In conclusion, the Commission finds that based on a
complete analysis of all evidence in the record, that Company's
forecasts of peak load demana in the 1982 to 1984 time period
are reason- we conclude that without the capacity represented
by the proposed plant, Company will have reserve deficiencies in
1982 and capacity deficiencies in 1983 and 1984. Accordingly,
we find that the capacity represented by the propcsed plant is
needed if Company 1is to continue to meet the electrical needs of

the public in the area in which it serves.
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D. Economics - Nuclear vs. Fossil

Company contended it elected to build a nuclear plant
to meet future base load capacity because it is cheaper to the
ratepayer over the life of the plant. Although other methods
were advocated, the only practical alternative to nuclear power
generation 1s a coal-fired plant. Company submitted Exhibit
No. 18, a detailed cost comparison analysis of coal and
nuclear plants.

In estimating the capital costs cf a plant, Company
used an escalation rate of construction costs of seven percent (7%)
per year. Cost of capital was estimated at 14.26 percent,
reflecting an eight percent (8%) return on preferred stock and
a 13.75 percent return on common equity. Its most recent cost
estimate for the nuclear pl:-nt was $1,758,000,000 or $768 per g"
kilowatt of installed capacity. The cost of a comparable
fossil fuel plant was submitted under two hypotheses: (1) that
sulphur dioxide scrubbing equipment would be required, and
(2) that low sulphur fuel would be used. Thus, based on cost
data available for Company's Rush Island units, the cost of the
two types of coal plants were estimated at (1) $685 per kilowatt
and (2) $615 per kilowatt (the difference of $70 per kilowatt
represents the net cost of installing scrubbers). The cost of
nuclear fuel was prcjected to be 2.47 mills per kilowatt-hour.
The cost of fossil fuel for 1982 operation was estimated at
(1) 12.9 mills per kilowatt-hour for high sulphu: »sal and
(2) 7.5 mills per kilowatt-hour for low sulphur wescer. coal.
Annual costs for both methods of generation were calculated at
capacity factors varying from eighty to fifty-nine percent
in the case of nuclear capacity and eighty to sixty percent for
fossil capacity.

Challenges to the parameters employed by Company in-

cluded: (1) that the fixed charge rate was too low; (2) that

the escalation rate was unrealistic and therefore capital




expenditures were underestimated; (3) that evolutionary costs
were not concidered which also would result in an underestimated
capital expenditure; (4) that the cost of nuclear fuel was under-~
estimated; (5) that the reliability of a nuclear plant ir less
than that of a coal plant and thus comparing the two units at

the same capacity factor is unrealistic; and (6) that the cost

of derommissioning the nuclear plant at the conclusion of its
useful life 1s not included in Company's cost comparison. Other
challenges were made but do not bear comment because they were
unsubstantiated.

The Commission's Chief of Economic Research, Mr. Ellingson,
conducted an independent cost comparison utilizing cost data
greater than supplied by Company. Thus, the cost of bonds
and securities was inflated from Company's figure of eight
percent (B%) to 10.5 percent. Fuel cycle costs were escalated
at a rate of ten percent (10%) a year until 1982 and seven
percent (7%) thereafter. Other assumptions made were: (1) a
"throw away" nuclear fuel cycle: (2) cooling towers, though
installed on the nuclear plant, would not be required with the
coal plants; and (3) evolutionary costs of $150,000,000 for
additional retrofit safety requirements for the nuclear plant.
Even with these increased adjustments, the nuclear plant was
the preferred alternative from an overall cost standpoint.
Indeed, Mr. Ellingson unequivocally testified that he could find
no conditions under which a coal-fired unit would be more
economical than the nuclear alternative.

Company's Exhibit No. 41, prepared at the request of
UCCM, attempted to compare the capital cost per kilowatt of
both types of facilities where the escalation rate was higher
than seven percert (7%) per year. It became appareit that the
higher the escalation rate, the less the difference in capital
cost would be for a nuclear plaant as opposed to the coal-fired
alternative. This is so because tF  increased rate of escalation

more adverdely affects the coal-fi.ed p) 1t since major capiial
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expenditures are subject to long periods of escalation. Thus,
the coal-fired plant has a shorter construction period and
consequently more of its expenditures are made further in the
future and thus subject to greater escalation.

Company's cost projection of the proposed plant was
developed by Bechtel Power Corporation, the architect-engineer
responsible for the standardized nuclear plant. Bechtel has
been the architect-engineer for over half of all nuclear plants
built in this country and their experience in the design and
construction of nuclear facilities is substantial. Their cost
projections were supported by twc independent studies conducted
by A. D. Little Company, a nationally known consulting engineering
firm.

During the course of the hearings, UCCM and Public
Counsel challenged the validity of Company's fuel cost data
because they had not been presented into evidence. Company
and Westinghouse Electric Corporation had previously entered
ii to a contract for the supply of the nuclear steam supply
system and nuclear fuel. The contract had a non-disclosure
provision which if violated would vitiate the contract and any
cost benefits to Company which may have existed would be lost.
All parties to the proceeding were offered the opportunity to
view the contract upon the execution of a non-disclosure agreement.
This offer was declined by Intervenors and Public Counsel. As

an alternative, Company offered to present the evidence in an

in camera proceeding. The Commission knows of no statutory

authority permitting an in camera proceeding.

However, Staff witness, Mr. Ellingson, did examine
thr fuel contract afzer individually executing a non-disclosure
agre'ement. Mr. Ellingsnn testified that, based on the price
for nuclear fuel as set forth in the contract, the nuclear plant
was far more advantageous to the ratepayer and produced power
at a lower cost per kilowatt-hour. He cestified that in his
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opinion the existing fuel contract was extremely favorable
to Company ar* could not be duplicated at present day nuclear
fuel costs.

UCCM contended that the cost analysis presented by
Company was faulty, They challenged the validity of the figures
used for the cost of nuclear capacity, cost of coal capacity, and
fuel costs. However, it is pPertinent to note that UCCM presented
no evidence in Support of their claims. The selection of the
type of Capacity tc be installed is, at first instance, in the
realm of the discretion of Company's management. The scope
of our review is to determine the reasonableness of the selectic.,
made by Company. Based on all of the evidence ip the record,
we are compelled to reach the conclusion that the most eccnomical
way of supplying the increased electrical needs of Company's
customers in the future is through the construction of the pro-
posed nuclear plant,

E. Financxng

The necessary iunds for the construction of the plant
will be generated through appropriate issues of mortgage bonds,
unsecured long-term debt obligations, preferred stock and comon
stock as well as internal funds of Company . Company also expects
to use environmental revenue bonds as authorized by law. 211
financing must be submitted to the Commission and other federal
and state regulatory agencies for approval as required by law.
Intervenors' challenge to Proposed financing Proved speculative
in nature and lacking sufficient evidentiary Support. Mr. Cornelius
testified that the estimated cost of long-term bonds and preferred
stock was approximately eight percent (8%). Although this interest
rate is below existing rates, Company's prediction covers a
ten-year period. We find an eight percent (8%) cost of money to
be reasonable when consideration is given to the fact that a
substantial portion of the plant may qualify for tax-free

environmental improvement revenue bonds.
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In conclusion, we find that Company has developed a
reasonable program for raising the capital necessary to construct
the proposed plant . ich would be required in large measure
even 1f the coal-fired plant had been chosen. Furthermore, the
evidence in this record clearly establishes within reasonable
certainty, Company's ability to obtain the necessary financing.
we further note the residual benefits associated with the
construction of this plant which will inure to the benefit of
Missouri citizens in the form of new job opportunities, increased
tax revenues, and overall economic development of the State
of Missouri.

F. Safety

As stated in our Conclusions of Law, we believe the
issue of radiological health and safety is within the exclusive
jurisdiction of the [ederal government and that we are pre-
empted from considering and passing on this issue. However,
because the proposed nuclear plant is the first of its kind in
the State of Missouri and there is no othe- agency under Missouri
law egquipped to consider the safety acpects, we admitted into
the record a substantial amount of information in relation to
safety. Mr, Schnell and Dr. Bull testified concerning the
procedure Company must follow in order to obtain a construction
permit and an operating license from the Nuclear Regulatory
Commission. Company has already secured from that Commission a

Draft Statement in which its Staff concluded that a construction

permit should be granted.

No persuasive challenges were made by Intervenors on
the issue of plant safety. The testimony of Intervenors' witnesses
was discredited after extensive cross-examination. Staff witnesses
Drs. Meyer, Timmons, Loyalka, and B- il presented expert testimony
based upon personal experience that the proposed nuclear facility
would be safe. Dr. Loyalka analyzed the integrity of the conclusions

reached by the Rasmussen Report (WASH 1400) and found them to
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be accurate. Dr. Timmons examined the reactor coolant system
pressure boundary integrity and founda that only at a pressure of
three times the design pressure would a rupture occur. Finally,
with respect to air and water pollution, Staff witness Mr. Karch,
Director of the Division of Envircnmental Quality for the Missour:
Department of Natural Resources, testified that the plant, as
designed, would operate well wi*hin applicable Missouri Clean Air
and wWater standards.

During the local public hearings a number of independent,
concerned citizens expressed apprehension and fear of the safety of
the plant, waste disposal, and the increased radiation exposure,
In addition, the Commission has received numerous letters from
interested citizens on this issue. In this regard, we note that
the rules and regulations promulgated b, the Nuclear Regulatory
Commission prohibits radioactive effluents from exceeding
5 to 15 millirems per year depending upon the nature of the
effluent (a "millirem” may simply be defined as a unit of
radiation which is an indicator of the expccted biological effect
on man; .

It should be noted that all citizens of Missouri

receive approximately 130 millirems per yeir from natural sources

such as cosmic rays and radioactivity in the soil, building materials,

and food. An individual living in the Rocky Mountain area would
be exposed to approximately g additional millirems per year
frem natural radiation.

The uncontroverted evidence in this record establishes
that at the proposed plant fence line, there wculd be a maximum
radiological exposure of approximately 4 millirem per year
from both gaseous and liquid emissious released from the plant.
One mile away from the fence line the exposure would be .4
millirems per year; five miles away .04 millirems per year; and
approximately ten miles away, in the City of Fulton, Missouri,

-004 millirems per year. To place this exposure in realistic

30 =

765



perspective, it is commonly known that a chest x-ray emits a
minimum of 50 millirems per x-ray &nd a dental x-ray a minimum

2f 10 millirems per x-ray. Furthermore, an individual watching
color television for two hours per day is exposed to approximately
4 millirems per year. Thus, exposure to radiocactive effluents

at the fence line is comparable to watching color television for
two hours per day per year; or one-tenth of a chest x-ray; or
one-half of a dental x-ray. It is also interestirg to note,
although very infrequently acclaimed, that ccal plants emit

radiocactive effluents approximately equal to those of nuclear plants
of comparable size. Company's Exhibit No, 35, taken from the

September-October, 1973 issue of Nuclear Safety, Volume 14, No. S5,

in an article by L. B, Lave and L, C. Freeburg, entitled "Health
Effects of Electricity Generation From Coal, 0il, and Nuclear
Fuel”, at page 424, states:

"The conclusion can thus be drawn that

uranium cffers lower risk than coal as

a fuel, in both the extraction phase ani

the ceneration phase."

In conclusion, we believe the rules and regulations
promulgated by the Nuclear Regulatory Commission are extremely
thorough and insure that the plant design and operation, including
plans for radiocactive waste management, plant security and
emergency response, meke the proposed plant safe. The great
weight of the evidence on the issue of plant safety overwhelmingly
supports the conclusion that the proposed nuclear plant will pose
no threat to the health and safety of the citizenrs of Missouri.
There has never been any massive inadvertent release of radio-
activity from any commercial power planrt in the United States.

Nor has there been a death associated with the nuclear operations
in the commercial energy field. 1In sum, commercial nuclear
power plants have had an enviable safety record in that they have

not injured life or property of people ocutside t* plant.
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111. Conclusions of Law

The Missouri Public Service Commission has arrived
at the following Conclusions of Law:

1. Company is a public utility subject to the
jurisdiction of this Commission pursuant to Chapters 3186 and
393, Revised Statutes of Missouri, 1969.

2. The Commission' ' jurisdiction in this matter is
pursuant to Sections 393.180, 393,200, and 393.170, RSMo 1369,
whicl in pertinent part stat _:

(1) No...electrical corporation ..shall begin

construction of a...electric plint ...

without first having obtained the permission

and approval of the Commission.

(3) The Commission shall have the power to

grant the permission and approval herein

specified whenever it shall after due hearing

determine that such construccion or such

exercise of the right, privilege or franchise

is necessary or convenient for the public

service. The Commission may by its order

impose such condition or conditions as it may
deem reasonable and necessary...

3. Company is required to provide safe and adequate
service at reasonable cost (Section 393.130, RSMo 1969).

4. Orders of the Commission sha.l be based on competent
and substantial evidence upon the whole record. Article V.,
Section 22, Constitution of Missouri, 1945, and Section 536.140
RSMo 1969.

+. This Commission's jurisdiction does not extend
to issues concerning the radiological health and safety of the
proprsed nu-lear plant. The federal government has been vested
with exclu;ive jurisdiciton in this matter and state agencies
such as this Commission have been preempted from the field,

Northern States v. Minnesota, 447 F. 2d 1143 (Eighth Circuit

1971), Affirmed, Memorandum Opinion, 405 U.S. 1035 (1972). The
Supreme Court of the United States affirmed the decision of the

Eighth Circuit Court of Appeals in which the Honorable M.C. Matthes,
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Chief Judge, speaking for the court stated:

".. we hold that the federal government has
exclusive authority under the doctrine of
preemption to regulate the construction and
operation of nuclear plants, which nocessarily
includes regulation of the levels of radio-
active effluents discharged from the plant.
405 F. 2d 1143, 1154."

After careful examination of the Northern States

case, as well as the other cases ~ited by Company, Staff and UCCM,
it 1s our conclusion that federal law preempts the field of
licensing and regulation of nuclear reactors to the exclusion

of the state. Our conclusion 1s based in part upon simila:
conclusions reached by other State regulatory bodies such as the

Iowa State Commerce Commission in Jowa Student Public Interest

Group, 5CCH Atom. En.L. Rep. paragraph 16624 (Docket C3-120,
May 4, 1973), the Pennsylvania Public Utility Commission in

Philadelphia Electric Company, 91 P.U.R. 3rd 321 (Docket Cl19114,

November 9, 1971), and the New Jersey Board of Public Utility
Commisisoners in Jersey Central Power and Light Company,
61 P.U.R. 3rd 395, (Docket 652-60, November 15, 1965).

We believe these decisions reflect sourd public policy.
We are cognizant of our statutory mandat:, of the complexity of
nuclear technology, the unigue expertise of the Nuclear Regula-
tory Commission,and the importance of having safety issues
considered and resolved by a single federal agency charged by

the United States Congress with responsibility for protecting

public health and safety. We appreciate the concern expressed

by some members oi the public at the local hearings as set

forth in our findings of fact; however, we believe that regulatory
piocedures required by the Nuclear Regulatory Commission and

other federal agencies are sufficient to adequately protec* the
safety, health and welfare of the citizens of the State of
Missouri. Notwithstanding the legal conclusion reached herein,

we are of the opinion based upon our findings of fact that the
nuclear plant as proposed is safe. We note, however, that
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there are cértain local safeguards requiring state legislation
which shoulld be pursued by the Missouri General Assembly and

we shall make reccmmendations and suggestions to them at the
earliest opportunity. These recommendations should include
legislation on radiological health, state and regional emergency
response, planning power plant siting, environmental surveillance

and monitoring, and radiocactive waste disposal.

6. This Commission knows of no specific statutory
authority tec conduct an in camera proceeding or toc determine
whether inforration contained in contracts of Company with
suppliers of nuclear related materials and services may or may
not be afforded confidential status. We recognize Chapter 610
of the Missouri Revised Statutes, otherwise known as the
“Sunshine Law" provides in pertinent part that:

...except as otherwise provided by law,

.+.all public meetings shall be open

to the public and public votes and

public rec.. s shall be open to the

public fo. inspection and duplication.

Section 61(¢.015, RSMo 1973.

See alsc the recent decision by the Missouri Supreme Court in

Cohen, et al., vs. Poelker, Sup. Ct. En Banc, filed March 10,

1975, Case No. 58855. This particular information may fall
within one of the exceptions to the Sunshine Law, however,

there remains no specific statutory authority for in camera
proceedings. This Commission has only those powers, duties and
obligations as provided by the laws of this State. Furthermore,
with regard to the proprietary privilege claimed by Company,
this Commission does not have the jurisdiction or authority to
determine judicial gquestions, perform judicial functions, or to

declare or enforce any principle of law or equity. Public Service

Commission v. Kansas City Power and Light Company,31 S.W. 24

67 (Mo. En Banc 1930); Straube v. Bowling Green Gas Company,

227 S.,W. 2d 666 (Mo. 1950); Lightfoot v. City of Springfield,

236 S.W. 2d 348 (Mo. 1951). 1In addition, the Public Service
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Commission is not a court and has no powe: to either construe

contracts or enforce t em. Katz Drug Company v. Kansas City

Power and Light Company, 303 S.W. 2d 672 (Mo. App. 1959).

We believe Company has ptoéxdcd this Commission with
all informatiorn necessary to establish the reasonableness of
its cost figures, load and financial projections. We do not
belie-e thac Compiny's refusal to supply contractual proprietary
information without proper execution of a non-disclosure agree-
ment, in any way makes the record in this case incomplete.

All parties to this proceeding had the opportunity to obtain

the proprietary infermation upon the execution of a non-disclosure
agreement. The Commission 3taff availed itself of this opportunity
and examined Company's fuel contract. The results of the
Commission Staff's examination of the terms ¢ this contract

are in the record in this case., The terms and conditions of

the fuel aspects of the contract are extremely beneficial and
advantageous to Company and its ratepayers., We find the

record in this proceeding is complete and adeguate to support

these conclusions,.

7. The proposed construction, operation and maintenance
of the multi-unit nuclear steam electric generat.ng plant in
Cullaway County, Missouri is in the public interest and the
permission and authority requestei by Company should be granted.

8. All motionrs consistent with the findings and
conclusions herein should be granted; those inconsistent here-
with, denird,

It is, thexefore,

ORVERED: 1. That Union Zlectric Company be, and is,
hereby auth'rized to construct, cpe.at »nd maintain a multi-unit

steam electri: cenerating plant in Callaway County, Missouri.
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ORDERED: 2. That the authority granted herein
shall in no way be construed as acceptance by this Commission
of cost data or amount of land regquired to be devoted to plant
in service for future rate-making purposes, or specific approval

of long range financing of the facility.

ORDERED: 3. That the authority granted herein shall
in no way be construed as authority /or waiver of compliance
with any requirements set forth by the Nuclear Regulatory
Commission,

ORDERED: 4. That this Report and Orcder shall become
effective on the lst day of April, 1975, and the Secretary of
the Commission shall serve a certified copy of same upon each
party of record and a copy on all other interested persons.

BY THE COMMISSTON,

Ll At e

Secretary
(S EAL)

Mauze, Chm., Fain,

Reine, Pierce, CC., Concur

and certify compliance with

the provisicns of Section 536.080
RSMo, 1969.

Dated at Jefferson City, Missouri,
this l4th day of March, 1975.
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REPORT AND ORDER

I. Introduction

On June 7, 1974, Union Electric Company of St. Louis

(hereinafter referred to as "Company”) submitted to the Missouri

Public Service Commission (hereinafter referred to as "Commission”)

an Application for permission and authority to construct, operate

and maintain a multi-unit nuclear steam electric generating plant

in Callaway County, Missouri. Upon proper application, the

following parties were granted intervention: City of St. Louis,

Missouri; Utility Consumers Council of Missocuri (UCCM);
Coalition for the Environment, St. Louis Region; General Motors

Corporation-General Motors Assembly Division; McDonnell-Douglas

Corporation; Monsanto Company: PPG Industries, Inc.; and Anheuser-

Busch, Inc.
After the issuance of due notice to the public, local
public hearings, including evening sessions, were held in

Jefferson City, Missouri, mn October 17, 1974, and in Clayton,

St. Louis County, Missouri, on November 12, 1974, for the purpose

of receiving testimony from members of the public regarding the

Callaway Plant. The Commission did not receive reguests for

public hearings in any other areas. Prehearing conferences were

held in Jefferson City, Missouri, on August 28, 1974, and
October 17, 1974.
Pursuant to our Orders issued September 3, 1974,

and September 5, 1974, Company aubmitted all of its testimony
and exhibits in prcﬁnr;d—;br- to the Commission and served i

copies on all of the parties. On September 26, 1974, UCCM
and the Public Counsel submitted their testimony and

exhibits serving copies on Company and the other parties.



The Missouri Public Service Commission Staff (hereinafter
referred toc as "Staff") filed its prepared testimony and exhibits
on October 10, 1974.

On October 28, 1974, evidentiary hearings began and,
after approximately fifteen (15) days of extensive day and
nighttime sessions, were concluded on November 21, 1974. Briefs
were filed by the parties and Oral Argument was held before the
Commission on February 7, 1975. The record is extensive and
consists of more than 3600 pages of testimony and 99 exhibits.

Because of the importance and magnitude of this decision,
the Commission has elected to set forth herein a summary of the
testimony submitted in this case. It is hoped that through this
summary the lay reader, press, and future Commissions will have
a better understanding of the evidence presented in this case.

Il1. Testumony of Witnesses

A. Witnesses for Company

Charles J. Dougherty, President and Chief Executive
Officer of Company:

Mr. Dougherty stated that Company proposes to build
two 1150 megawatt nuclear power units t> be ready for operation
in 1981 and 1983. Due to the long lead time, long-term contracts
have been entered into with Westinghouse Electric Corporation for
nuclear steam supply systems and nuclear fuel, General Electric
for the turbine generators, and the Atomic Energy Commissicn for
fuel enrichment services. The units will be duplicate standardized
units designed by Bechtel Power Corporation for SNUPPS (Standardized
Nuclear Unit Power Plant System), a joint endeavor by five utilities,
to design, purchase and license five standardized nuclear power
units. This standardized approach was utilized (1) to avoid
unnecessary duplication; (2) to provide savings in engineering
and manpower costs; and (3) to provide economies in procurement

of equipment and materiales through bulk purchases.
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Company's decision to construct a rnuclear plant was
made after considering coal as the only practical alternative
energy source. Mr. Dougherty testified that although the initial
cost of a nuclear power plant is higher than that of a fossil-
fired plant, the nuclear plant results in a lower overall generating
cost primarily because of the lower annual fuel cost.

Hydro, pump storage, solar, windmill and other energy
sources were rejected as they could not be sufficiently developed

to serve as practical energy alterna“ives.

H. Clyde Allen, Director of Corporate Planning of
Company :

Mr. Allen testified to Company's current and pr ~ted
generating capacity through 1984, the need for additional
generation and the costs of various energy sources for the gen-
eration of electricity. Mr. Allen tescified that Company was
required by law to insure sufficient generating capacity to meet
the demands of customers both now and in the future. He fore-
casted peak loads on Company's system as follows:

1981 --- 7,786 megawatts
1982 --- 8,226 megawatts
1983 --- 8,859 megawatts
1984 ~--- 9,407 megawatts

Company's forecasting method consisted of the following

phases:

1. Adjusting actual peak loads to a standard
temperature measure;

2. Separating the adjusted peak loads into base
load and weather sensitive load components;

3. Projecting the two components separately to
the period included in the forecast: and

4. Recombining the components into the total fore-
cast peak load period.

\
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The variables used in his analysis were time, gross national
product and actual eyperience of Company during the period
1958 to 1973. Company's forecast projected a base load growth
rate of approximately 5.8 percent per year through 1984.
Although weather sensitive load or peak load has been growing
at a rate in excess of ten percent (10%) over the last fifteen
(15) years, Company predicted a -atuzition point would be
reached by 1984. Thus, the growth of weather sensitive load
will occur at a decreasing rate over the next ten years. The
combination of stable growth in the base lcad and declining growth
in the weather sensitive load is expected to produce a rate of growth
of total peak load declining from over six percent (6%) in the 1974-76
period, to between five percent (5%) and 5.5 percent during the
late 1970's and early 1980's. The compound growth rate was
estimated to be 5.6 percent through 1984. This was a conservative
projection since Company's system has heretofore been growing at
a rate in excess of seven percent (7%) compounded on an annual
basis.

Mr. Allen further analyzed the costs of practical
alternative energy sources for the generation of electricity.
Mr. Allen submitted Exhibit No. 18 showing annual cost comparisons
where a nuclear plant was compared with a coal-fired plant
using sulphur dioxide scrubber equipment and a coal-fired
plant designed to burn low sulphur ccal. In all comparisons made
at eguivalent capacity factors, nuclear generating capacity was
more economical than coal-fired generating capacity. The cal-
culations showed that the nuclear alternative was still the pre-
ferred choice when operating at a fifty-nine percent (59%)
capacity factor as compared with a coal-fired plant operating at

a sixty-seven percent (67%) capacity factor.



Donald F. Schnell, Manager of Nuclear Engineering
for Company:

Mr. Schnell testified that the plant installation
will consist of two identical units using pressurized water
reactors (PWR) manufactured by Westinghouse Electric Corporation.
The nuclear steam supply system (NSSS), manufactured by General
Electric, consists of four steam generators along with the
reactor to convert water to steam using reactor heat. Bechtel
Power Corporation is the architect-engineer responsible for the
overall design of the plant. Site related systems including
cooling towers, water intake and discharge facilities, railroad

spur and access road will be designed by Sverdrup and Parcel

and Associates of St. Louis. There will be approximately twenty-
seven (27) similar nuclear plants in operation throughout the
United States prior to start-up of the proposed plant. Company
estimates the total cost of the plant to be 1.75 billion dollars.

Mr. Schnell stated that a seventy to eighty percent
capacity factor could be expected in the plant after a two to
three year break-in period. During initial operation, however,

a fifty to sixty percent capacity factor would be normal.

Mr. Schnell stated that major construction activities
are scheduled to commence early in 1976. Peak construction
forces of 2000 to 2400 workers are expected by 1980 with an
average of about 1200 over the construction period. Unit one
is expected to be completed in June, 198l. Unit two will follow
in December, 1982, and with service to commence in April, 1983.
The plant will be used as a base load plant for Company's
system. The planned operating lifetime will be at least thirty
years. Company projects a permanent operating staff of about
130 personnel.

Mr. Schnell testified that the plant site will be

located approximately five miles north of the Missouri River and



one-hundred miles west of St. Louis in Callaway County, Missouri,
near the community of Reform, approximately ten miles southeast
of the City of Fulton. The area consists of about 3200 acres
for the plant and another 1600 acres of peripheral land. 1In
addition, a 1750 acre corridor was acquired to provide road,
rail and water access from the plant site southwardly to the
Missouri River flood plain. The acreage acquired will be sufficient
to support the addition of two more units should the need for
additional generating capacity so dictate. No historic ox
archaeological sites will be destroyed cor impaired by the
construction or operation of the proposed plant,

Mr. Schnell further testified that prior to the
issuance of a construction permit or an operating license for
a nuclear plant, the United States Atomic Energy Commission (AEC)
1s required to assess the potential environmental effects of
each proposed plant in order to assure that issuance of the permit
or license will be consistent with national environmental goals, as
set forth by the Natioral Environmental Policy Act of 1969.
The Atomic Energy Commission requires each applicant to submit a
report on the potential environmental impacts of the proposed
plant and associated facilities. Dames and Moore was retained
by Company as a consultant to perform environmental studies at
the plant site. These studies, initiated in the spring of 1973,
culminated in the preparation of the plant environmental report
which was submitted to the AEC for review on June 1, 1974,
and was accepted by them for docketing and detailed review on
July 30, 1974. The environmental report incorporates input
from numerous experts within Dames and Moore in such fields as
aguatic and terrestrial biology, hydrology, meteorology, geology
and demography.

All personnel assigned to the plant will be required

to undergo comprehensive training. Continuing training will be



provided on a scheduled basis so that employces maintain

job proficiency. Ke-training and re-qualification will be
required every two years to keep plant operators abreast of new
information and technology.

Mr. Schnell stated that early in 1974 Company entered
into a twenty year contract with Westinghouse Electric Corporation
for the supply and fabrication of fuel for each of the plant
units. In addition, Company has a firm contract with the AEC
to supply fuel enrichment services for thirty years, the expected
life of the plant.

Mr. Schnell further testified that the AEC requires
each utility planning to build and operate a nuclear plant to
file a formal application for a construction permit and operating
license. Pursuant to AEC regulations, Company has filed an
environmental report and a Preliminary Safety Analysis Report
(PSAR). Company's PSAR is a seven volume report which compre-
hensively describes all aspects of the plant. It includes a
description of plant components and a complete analysis of safe-
guard systems designed to prevent or mitigate the effects of all
postulated accident conditions. Radiocactive waste management,
plant security and emergency plans are also discussed in depth.
The Atomic Energy Commission staff's analysis will be examined
by the Advisory Committee on Reactor Safeguards (ACRS), a group
of highly qualified experts in the field of nuclear reactor
safety. The findings of the ACRS are then made public. Following
completion of the staff and ACRS review a mandatory public hearing
before the Atomic Safety and Licensing Board (ASLB) will take
place. At the conclusion of this mandatory hearing, the Board
will render an initial determination as to whether a construction
permit should be granted or denied. Members of the public, including
this Commission, may participate before the Board and present
evidence. The decision is subject to further administrative
review by an Atomic Safety and Licensing Appeal Board. After
eéxamining the preliminary determination made by the ASLB, the AEC



Commissioners may then grant permission to proceed with construction
of the plant. Following several months of study and review which
will include input from the Environmental Protection Agency and other
federal and state authorities, the AEC will issue an environmental
statement in accordance with the National Environmental Policy Act,
which i1dentifies and analyzes the anticipated environmental
impact of the proposed facility. Issuance of this report will
be followed by public hearings before an Atomic Safety and
Licensing Board covering the environmental impact of the plant.
Approximately two years prior to completion of the plant, Company
1s reguired to submit final drafts of its PSAR and environmental
repcrt. Then the entire review cycle is repeated before Company
can secure final certification.

In conclusion, Mr. Schnell stated that besides the
obvious benefits of meeting the electrical energy needs of
Company's customers at the least cost, other benefits will result
from construction of the plant, such as increased tax revenues,
new jobs, and economic development for the immediate 2 .a and

entire State.
W. E. Cornelius, Executive Vice President of

Company :

Mr. Cornelius testified that the total expected capital
expenditure for the nuclear plant is approximately $1,758,000,000.

Company's plans for financing the construction of

the plant are through mortgage bonds, unsecured long-term debt
obligations, preferred and common stock, as well as internal cash
flow, Company expects to use environmental improvement revenue
bonds as authorized by law. All financing will be submitted to
the Commission and all other federal and state regulatory
agencies fo: cheir approval as required by law. Company intends
to maintain the proportion of long-term debt, preferred stock
and common equity that now exists throughout the ten-year time

span of the construction of the plant.
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B. Public Service Commission Staff Witnesses

Pursuant to a contract between the curatcrs of the
University of Missouri-Columbia and the Missouri Public Service
Commission, the Nuclear Engineering Staff of the University
of Missouri was hired as consultant to the Commission concerning
the nuclear plant. This was done to provide the Commission
testimony by unbiased, objective experts unconnected with the
case.

Walter Meyer, Professor and Chairman of Nuclear
Engineering at the University of Missouri-Columbia:

Dr. Meyer considered (1) the technical feasibility
within the time frame in which new generation capacity is
required; (2) the reliability of a particular method; (3) the
cost of generation; and (4) the future availability of necessary
fuels. He concluded that the only means of power generation,
other than the use of fcssil fuels, that is technically feasible
within the permissible time frame would be the nuclear plant. He
stated that from an overall cost standpoint the nuclear option,
though involving a larger capital expense, possesses a decided
advantage over fossil fueled units. This conclusion was bascd on
tabrlations compiled by the Atomic Industrial Forum, Southern
California Edison Company. Commonwealth Edison of Chicago and

Arthur D. Little, Incorporated.

Darrell H. Timmons, Associate Professor of Nuclear
Engineering at the University of Missouri-Columbia:

Dr. Timmons' testimony invclved the safety related issue
of reactor coolant system (RCS) pressure boundary integrity
and the AEC's procedures for obtaining a construction permit
and operating license. He stated that the design of the RCS
pressure boundary is in accord with the American Society of
Mechanical Engineers (ASME) Boiler and Pressure Vessel Code,
Section III, "Rules for the Construction of Nuclear Power Plant
Components”. In summary, it was Dr. Timmons' opinion that the
health and safety of Missouri citizens will be adequately

protected insofar as possible within the current "state of
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the art” engineering-design methodology, by the procedures and
rules of the U.S. Atomic Energy Commission.

Sudarshan Loyalka, Associate Professor of Nuclear
Engineering at the University of Missouri-Columbia:

Dr. Loyalka studied the mcut recernt safety analysis
issued by the AEC, commonly referred to as WASH 1400. This study
was headed by Professor Rasmussen of MIT and involved a total
of sixty (60) people, fifty (50) man-years of effort and three
million dollars. The basic conclusion of this study was that the
riske to the public from potential accidents in nuclear power
are very small. The likelihood of a single fatality per year due
to all possible accidents in the proposed plant can be estimated
as one in 300,000,000 and the chance of a single injury per year
is only one in 150,000,000. Dr. Loyalka testified that the
proposed plant is designed on the basis of the most current
“state of the art” and meets the most stringent criteria
established by the AEC.

Stanley R. Bull, Associate Professor of Nuclear
Engineering at the University of Missouri-Columbia:

pr. Bull was charged with examining Company's
environmental report to determine if it is consistent with the
regulations of the National Environmental Policy Act of 1969.

He concluded that no unexpected environmental affects are antici~
pated as a result of site preparation and construction phases.

pr. Bull suggested, however, that periodic surveillance by appropri-
ate state agencies be made to insure that the environmental
regulations are adhered to on a continuing basis.

With regard to radioactive effluents, Dr. Bull stated
that Company's predictions of liquid and gaseous radioactive
effluents are realistic and well within allowable limits.

The allowable standard for radiation emission from the operation of

nuciear power plants is 15 millirem per year. According teo
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Company's environmental report, the maximum exposure from the
proposed plant would be approximately 4 miliirem per year. It

is the opinion of Dr. Bull that this level of exposure would have
virtually no observable effects on biological structures.
Finally, the total manrem exposure to the population within a
50-mile radius due to natural and medical sources will be
increased by .004 percent.

Dr. Bull stated that Company had initiated a compre-
hensive precperation monitoring program to obtain base line
levels of radiation in selected critical pathways leading to man.
Company has alsc developed a monitoring program to record the
release of radioactive materials to the environment and has a
detailed emergency plan. His review found that all of these
lathucrd; are in conformance with AEC riqusrementl.

Ernest G. Ellingson Chief, Office of Economic
Research, Missouri Public Service Commission:

Mr. Ellingson testified with regard to the economic
feasibility of the proposed plant. In developing his analysis
he first assumed that the only feasible alternative to a nuclear
plant was a coal-fired plant. His cost comparisons were largely
based on information provided by Company in its environmental
report. Assumptions made by Mr, Ellingson were: (1) a 10.5
percent cost for bonds and preferred stock, (2) a 10 percent rate
of inflation for fue' cycle costs until 1982 and seven percent
thereafter, (3) a "throwaway" fuel cycle, (4) cooling towers,
though installed on the nuclear plant, would not be needed for
a camparable size coal plant, and (5) an additional $150,000,000
of evolutionary costs for additional retrofit safety requirements
for the nuclear plant. All of these assumptions would, to some
extent, bias the cost comparisons in favor of the coal plant.
Nevertheless, Mr. Ellingson in his amended testimony concluded
that from a cost per kilowatt-hour standpoint, the nuclear plant

would result in a lower overall cost for producing electricity.
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The reason for this result was the fuel cost advantage enjoyed

by the nuclear plant. Mr. Ellingson had access to Company's

fuel contract as a result of his written agreement not to dis-
close proprietary contract data. He stated that in his orinion
the contract was extremely beneficial to Company and ‘ts customers
because it has been entered into prior to recent escalation in
nuclear fuel costs which would increase fuel costs by 50 to 100
million dollars.

Kenneth M. Karch, Director, Division of Environmental
Quality, Department of Natural kesources, State of Missouri:

Mr. Karch, who is responsible for administering the
state's programs in air and water pollution control, reviewed
Company's environmental report and testified that the plant
as proposed would meet State Air and Water pollution control
regulations.

Kenneth H. Anderson, Geologist and Chief of Subsurface
Geology-0Oil and Gas Section in the Office of the State Geologist
of the Missouri Department of Natural Resources:

Mr. Anderson reviewed the Standard Nuclear Power Plant
System Report prepared by Dames and Moore, Consulting Corporation
for Company. 1In his prepared testimony Mr. Anderson expressed
two concerns: (1) buried karst topography and its possible
relationship with dispersion of surface connected contaminance and
(2) seismic risk and the nature and age of faulting in the area.
Upon cross-examination, his concerns were alienated after

conferring with other recognized seismology experts.

George P. Dellinger, Superintendent of the Wildlife
Management Section of the Department of Conservation:

As a representative of the Missouri Department of
Conservation, Mr. Dellinger's testimony centered on the Pre-
liminary Land Use Study for the plant. Mr. Dellinger testified
that his department attempted to coordinate the inventory of

public needs and to recommend uses to serve those needs. Pending
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resolution of boundaries of security areas, the Department
of Conservation and Company will enter into a lease agreement
of the land dedicated to the public use.

Kenneth J. Nemeth, Director of Intergovernmentai
Programs, Southern Interstate Nuclear Board:

Mr. Nemeth's testimony was given on behalf of
Representative James Russell, Chairman, and Members of the
Missouri Atomic Energy Commissio: (MOAEC). He outlined certain
aspects of state planning, public health and safety and other
areas requiring state action. He recommended state legislation
on radioclogical health, state and regional emergency response
planning, power plant siting, environmental surveillance and
monitoring, and radiocactive waste disposal,

C. Public Counsel Witness

Harold L. Rosenthal, Professor of Physiolc3jical
Chemistry at Washington University School of Dentistry in
St. Louis, Missouri:

It was Dr. Rosenthal's testimony that, having been
involved in the field of physiological chemistry and radio-
biology, any increase in radiation, no matter how small, would
have deleterious affects. Dr. Rosenthal concluded that radiation
is acutely damaging to cellular activity and genetic stability
making it mandatory that radiation damage be kept to a minimum
or eliminated completely.

D. Intervenor, Utility Consumer Council
of Missouri (UCCM), Witnesses

Henry W. Kendall, Professor of Physics at the
Massachusetts Institute of Technology:

Dr. Kendall testified on the safety aspects of a
nuclear power plant and the reliability of the emergency core
cooling system (ECCS). In Dr. Kendall's opinicn the risk of loss
of a coolant accident (LOCA) is substantial and the back-

up coolant supply provided by the ECCS has not as yet been tested.
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Thus, since there is no evidence that the ECCS will perform
satisfactorily, there is sufficient reason for disallowing the
construction of the nuclezr power plant. In addition, he
stated that the regulations and reguirements established by

the AEC do not remove completely the possibility of an accident,
but merely reduce such Possibility to an acceptable frequency
level. Dr. Kendall also testified that substantial problems
exist with respect to waste storage and disposal giving rise

to the possibility of leaks or theft by terrorist groups and
that the authority should be denied on these grounds.

James J. MacKenzie, Member of the Joint Scientific
Staff of the Massachusetts and National Audubcn Societies, and
Chairman of the Union of Concerned Scientists Fund, Inc.:

Dr. MacKenzie directed his testimony at some of the
difficulties and uncertainties in relying on nuclear fuel for
electric power generation. He stated that even though Company
may have a 20-year contract with Westinghouse Electric Corporation
for the supply of uranium, domestic supplies of uranium may still
fall short by the early 1980's. He claimed a current shortage
of fuel enrichment capacity which could only be alleviated
by private industry entering the field of fuel enrichment or
by the use of recycled plutcnium. The likelihood of privately
owned enrichment plants is remote due to the prohibitive cost
involved and plutonium recycling creates additional costs for
improved security systems to guard against theft by terrorists.
Finally, in order to conserve the use of uranium, spent fuel
is reprocessed and uranium and plutonium are extracted for
reuse; unfortunately, no such commercial reprocessing plant
is currently in operation. Consequently, i%t was Dr. MacKenzie's
conclusion that a nuclear power plant cannot be relied upon,
at present, as a secure source of electric power because the

supply of fuel may not be assured. On cross-examination as to
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known domestic uranium reserves, Dr. MacKenzie admitted that
they were sufficient to meet the aggregate industrial requirements
of the country through 1990.

Barry Commoner, Director of the Center for the
Biology of Nature. R Washington University, St. Louis,
Missouri:

Dr. Commoner testified that electric power demand
can be reduced without substantially altering our standard of
living. One of the conservation measures suggested by
Dr. Commorer was to improve power productivity by improving
the ratio between industrial power consumption and industrial
output. As an example, Dr. Commoner revealed the impact on
total industrial energy consumption were the automobile industry
to substitute steel for aluminum in the manufacture of cars.

He advocated more efficient use of power by household
appliances such as the use of regular refrigerators over frost-
free and more efficient air-conditioners. Dr. Commoner proposed
that Company give away more efficient air-conditioners in return
for the customers old less efficient ones which would eliminate
the need for new generating facilities.

Dr. Commoner's testimony further Suggested that
alternatives to nuclear energy do exist. Solar energy 1is
available now, at least on an individual home-heating basis.

He acknowledged, however, that this would only provide supple-
mental power and a "base" supply of electricity would still

have to be maintained by conventional means. In conclusion,

Dr. Commoner stated that consumers, both industrial and individual,
have the means to manipulate the Size of the demand in the future
and that these means will be employed more and more as the cost

of service increases, so that usage and demand will shrink

accordingly.
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Sheidon Novick, Editor of Environment Magazine:

Mr. Novick's expertise was developed in the review of
a large number of scientific and professional publications
concerning nuclear power and electrical power generation and
through continuing contact with many of the individuzls who
play a prominent role in the wor ldwide debate over nuclear
power. Mr. Novick's concerns included the future supply of
nuclear fuel, parvicularly enrichment services, the reliability
of nuclear plants, the possibility of shutdowns due to accidents,
and the need for additional capacity if the demand decreases as
the cost of power increases. Mr. Novick also suggested that
CANDU reactors, high temperature gas cooled reactors and fuel
cells might prove to be better alternatives of power generation
than the proposed nuclear plant,

On cross-examination Mr. Novick stated that he was
dnaware that Company had a 30-year contract with the AEC for
the supply of fuel enrichment services. Mr. Novick agreed
that he was not an expert in the field of nuclear energy and
was unfamiliar with the alternative power generating devices.

RFobert L. Sorensen, Assistant Professor of Economics
at the University of Misscuri-St, Louis:

Dr. Sorensen questioned Company's fcrecasting model
claiming 1t failed to adequately consider underlying factors
influencing clectric demand (i.e. the cost of electricity,
the price of substitutes, the level of real income, population
and the level of industrial output). Contrary to Company's
approach, Dr. Sorensen predicted an increase in the real cost
of electricity and a decline in population growth., He advocated
the use of an econometric model to forecast future load growth.
If the demand for electricity is price elastic and the real
price of electricity is going to increase, the future demand

would correspondingly drop.
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Dr. Sorensen testified that the model employed by
Company had a poor track record with respect to prior predic~-
tions and thus fcrecasts made during two prior rate
increase applicat.ons by Company show an upward bias in the
future demand. where Company predicts a 5.5 percent growth
rate, Dr. Sorensen predicted such increase would be more on
the level of 4 percent. On cross-examination, Dr. Scrensen
admitted that the figures he used fcr the increase of real
price of electricity was a national estimate which was approxi=-
mately twice that predicted for the specific area that Company

services. Following extensive cross-examination, he concluded

that Company's growth estimates were reasonable and acceptable.

The Commission has thoroughly reviewed all of the
evidence submitted by all parties. Taking into consideration all
of this testimony incluvding that submitted by Company, the Staff
of the Commission, the Public Counsel and the Intervenors, we

make the following findings of fact and conclusions of law.

II1. Findings of Fact

The Missouri Public Service Commission, having given
due consideration to all the competent and substantjal evidence
upon the whole record of the case, and not on the preceding
summary, makes the following findings of fact:

A. General

1. Jurisdiction. Company is a Missouri corporation

authorized to operate as a public utility in the business of
the generation and supply of electrical energy as defined by
Section 386.020 (25) Revised Statutes of Missouri 1969, and is
subject to the Commission's juric ~tion pursuant to Chapter
393, RSMo 1969. The Commission, pursuant to statute, must
give its permissior and approval before an electric utilaty
may becgin construction of an electrical plant. 1In addition,
the Commission must approve all financings issued by Company

for the construction of a plant.
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2. Company. Company is authorized to operate as
4 public utility in the business of the generation and supply
of electrical energy in the States of Missouri, Illinois and
lowa. Company's territory served in Missouri includes the City
of St. Louis, St. Louis County, and portions of five adjacent
counties; St. Charles, Franklin, Jefferson, St. Francois and
Ste. Genevieve; and portions of Miller, Morgan and Camden
Counties in cencral Missouri.

The population of Company's service area is estimated
at 2,225,000 and it had approximately 735,000 electric customers
as of June 30, 1974. In addition to electric service, Company
provides steam heating service in downtown St. Louis to approxi-
mately 500 customers and distributes natural gas to approximately
17,000 customers in Alton, Illinois, and vicinity.

At the time of the hearing, Company owned two electric
utility subsidiaries. Missouri Power & Light Company provides
electric and gas utility service to the pPublic in more than thirty
counties in central and northwestern Missouri, serving an estimated
population of approximately 200,000. As of June 30, 1974, it had
approximately 85,000 electric and 35,000 gas customers. Missouri
Edison Company provides electric and gas service in portions of
five counties in eastern Missouri bor ¢ring the Mississippi River.
The population of Missouri Edison service area 1s approximately
75,000 and as of June 30, 1974, it has approximately 27,000
electric and 6,000 gas customers.

Company is a member of one of the nine regional
electric reliability councils organized for coordinating the
planning and operation of the nation's bulk powe. supply~MAIN
(Mid-America Interpool Network) operating primarily in Wisconsin,
Illinois and Missouri. Company also is a participant in the
Missouri-Illinois power pool under which firm and reserve capacity
is available to the participants pursuant to an interconnection

763 149
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B. Proposed Plant

1. Plant Site. Company selected the proposed site
after an extensive eighteen month review of potential sites over
2 110,000 square mile area including the entire State of Missouri
and adjoining areas in southern lowa, western Illinois, and northern
Arkansas. The primary site selection factors were water supply,
existing land use, population distribution, topography, and
seismology. Other limitirg site selection factors included the
need to conform to the Nuclear Regulatory Commission's (prior
to January 1, 1975, this agency was known as the Atomic Eneray
Commission) seismic criteria, the p:esence of State and Natioral
parks and forests, and streams designated as wild or scenic
rivers.

The proposed plant site area consists of approximately
3,200 acres with approximately 1,650 acres of peripheral land
to serve as a buffer zone. In addition, a corridor for road,
rail and water access extends from the plant site southerly
to the Missouri River consisting of approximately 1,750 acres.
The nearest historic or archeclogical site is approximately three
miles from the proposed plant site and neither it nor any other
such site will be impaired by the construction or operation of
the proposed plant. Company submitted unrefu*ed evidence of
the Director of Parks and State Historic Preservation Officer
stating that the plant does rot pose a threat to any known
historic or archeclogical site. The plant will meet present
state air and water pollution control regulations.

Company has undertaken a detailed environmental monitoring
program to fully evaluate the environmental characteristics of
the site. This information has been submitted to the Nuclear
Regulatory Commission and a draft statement has been issued in
which the Commission's Staff concluded that a construction permit
should be granted. The five volume "Environmental Report” . as
admitted in evidence and reviewrd by Staff and the Commissicn

in this case.
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In summary, measures will be taken to minimize the
impact on the environment during construction and opzration of
the proposed facilities. Controls will be utilized to prevent
adverse effects upon local water gquality. Incidents of air
pollution during construction will be minimized by controls such
as seeding, prohibition of unsupervised burning, use of dust
collectors and dust control on roads. Waste heat will be
dissipated into the atmosphere by the use of cooling towers.

A thorough review of the record establishes that the
construction and operation of the proposed plant should result
in no environmental harm. We find that the proposed site 1s
suitable for the construction of an electric generating plant
and that adeqguate precautions will be taken by Company during
the construction and operation of the plant for protection of
the environment. However, we question the extensive land
acquired for tr: plant and shall require Company, at the
discretion of t..e Commission, to provide the Commission with a
utilization study to determine what portions, ‘f any, should
not be included in rate base.

2. Des ption. Comp:ny proposes to construct two
identical units at the site, each utilizing a pressurized water
reactor (PWR). Each nuclear steam supply system (NSSS) will
be manufactured by Westinghouse Electric Corporation and will
include four steam generators along with the nuclear reictor
to convert water to steam using reactor heat. Each NSSS will
have a rated thermo power level of 3,425 megawatts and will
produce steam at 1,000 psig, 600 F* to drive the turbine
genator. The turbine generator for each unit will be manufactured
by General Electric Company and will consist of an 1,800 rpm

tandum-compound, 6-flow, 2-stage reheat turbine coupled to a

generator with a net electrical output of approximately 1,150

megawatts per unit.




The first unit is expected to be in cperation in
October, 1981, and the second unit is expected to be in service
in April, 1983. The plant will be interconnected with the
transmission and distribution system of Company by means of
substantial transmission facilities, in order that the electric
energy to be generated can be utilized to the greatest ad-
vantage of the consuming public,

C. Need for Additional Capacity

The need for the proposed plant to meet present and
future demands for service was established by Company. The
present generating capacity of Company's total system is
6,022,000 kilowatts and Company now has under construction two
600,000 kilowatt coal-fired units at the Rush Island site,
pursuant to the authority granted by this Commission in Case
No. 17,139. This Commission has an obligation, if not a duty,
to insure that utilities under our Jurisdiction meet their
responsibility to adequately serve the needs of the public in
their service area both now and in the future. Sufficient
generating capacity to meet these needs must exist at all times.
Consideration must be given to estimated peak lcads, base loads,
and required generating reserve. In order that necessary capacity
is available in the futy ‘e, Company must project its expected
system peak demand .nto the future to cover lead times required
for the construction of .+w facilities. During the hearings in
this case Company's growth rate and future load predictions were
challenged by Staff and Intervenors. Company's system load has
been growing at a rate in excess of seven percent (7%) compounded
annually. Mr. Allen testified in detail to Company's forecasting
methodology which explicitly considers two variablies: (1) time
and gross national product; and (2) the informed judament of the
forecaster. Consideration was given to such factors as the

effect of price on demand, price of substitute sources of power,
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population and family formations, level of rea. income and level
of industrial output. UCCM's witness, Sorensen, challenged
the validity and reliability of the model employed by Company,
however, on cross-examination it became clear that Dr. Sorensen's
expertise in this area was at best, limiteu. Dr. Sorensen
admitted that the econometric model he proposed would provide
no greater predictive reliability. Staff witness, Dr. Meyer,
also stated that Company's forecast model could be criticized,
however, no alternative model would be more accurate or reliable
than Company's. The Commission concludes that the model utilized
is reasonable and that Company's predictive methods are proper.
The growth rate predicted by Company was 5.6 percent
per year compounded through 1984 which is significantly lower
than Company's past experier:e and one of the lowest predicted
rates of growth in the entire electric industry. Intervenors
contend said growth rate should be lower because of conservation
measures tak.n at bcth the industrial and individual consumer
levels, particularly where the real price of electricity is
increasing. The Commission has no jurisdiction over Company's
industrial or individual customers and the currently impractical
measures such as those suggested by Dr. Commoner for redirecting
the use of aluminum and steel in the production of automobiles is
completely beyond the jurisdiction of this Commission. Moreover,
the evidence shows that while there is & potential for energy
conservation, a larger potential for shifting energy demands to
electricity exists, “2nding to increase, rather than decrease,
the loads to be expected by Company in the future. In addition,
it is important to differentiate betwecn conservation eifects
on the customers total kilowatt-hour usage and the kilowatt-hour
peak, which must be the determining factor for planning capacity
additions. Thus, while many customers conserve during part of the
summer during off-peak periods, or the hottest day during the
peak, they insist on air-conditioning usage. in s ry,
153
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the record reveals that the effects of conservation have been
properly considered by Company and the COmpetent and substantial
evidence on the record establishes that conservation is not a
viable alternative to additional generation capacity and the
construction of the proposed plant.

Furthermore, the Commission is cognizant that Company's
reserve capacity req..rements constitute an important element
1'. assessing future reliability of service. Mr. Allen stated
that a reserve margin of eightecn percent (18%) is reasonable
and necessary. Company's projected adjusted demand for *'.e summer
of 1982 is 7,787 megawatts. The adjusted capacity, including
unit one of the proposed plant would equal 9,271 megawatts and
provide a reserve margin of 19.1 percent, Without the first
unit in service, the adjustec capacity available in 1982 would
be 8,121 megawatts, a reserve capacity of 4.Z8 percent. In
1983 and 1984 Compuny would experience pase load capacity
deficiencies of 138 megawatts and 656 megawatts respectively
1f the prouposed plant is not built resulting in Company's
inability to meet customer demands. If the capacity represented
by the proposed plant is not available, less efficient and
higher cost generating capacity would have to be utilized to
make up the deficiency.

In conclusion, the Commission finds that based on a
complete anal sis of all evidence in the record, that Company's
forecasts of peak load cemand in the 1982 to J984 time period
are reasonable. e conclude that without the capacity represented
by the proposed plant, Company will have reserve deficiencies in
1982 and capacity doficiencies in 1983 and 1984. Accordingly,
we find that the capacity represented by the proposed plant is
needed if Company is to continue to meet the electrical needs of

the public in the area in which it serves,
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D. Economics - Nuclear vs. Fossil

Company contended it elected to build a nuclear plant
to meet future base load capacity because it is cheaper to the
ratepayer over the life of the plant., Although other methods
were advocated, the only practical alternative to nuclear power
generation is a coal-fired plant. Company submitted Exhibit
No. 18, a detailed cost comparison analysis of coal and
nuclear plants,

In estimating the capital costs of a gplant Company
used an escalation rate of construction costs of seven percent (7%)
per year. Cost of capital was estimated at 14.26 percent,
reflecting an eijht percent (8%) return on preferred stock and
a 13.75 percent return on common equity. Its most recent cost
estimate for the nuclear plant was $1,758,000,000 or $768 per .
kilowatt of installed capacity. The cost of a comparable
fossil fuel plant was submitted under two hypotheses: (1) that
sulphur dioxide scrubbing equipment would be required, and
(2) that low sulphur fuel wovld be used. Thus, based on cost
data available for Company's Rush Island units, the cost of the
two types of coal plants were estimated at (1) $685 per kilowatt
and (2) $615 per kilowatt (the difference of $70 per kilowatt
represents the net cost of installing scrubbers). The cost of
nuclear fuel was projected to be 2.47 mills per kilowatt-hour.
The cost of fossil fuel for 1982 operation was estimated at
(1) 12.9 mills per kilowatt-hour for high sulphur cocal and
(2) 7.5 mills per kilowatt-hour for low sulphur wastern coal.
Annual costs for both methods of generation were calculated at
capacity factors varying from eighty to fifty-nine percent
in the case of nuclear capacity and eighty to sixty percent for
fossil capacity
‘  Challenges to the parameters employed by Company in-
cluded: (1) that the fixed charge rate was too low; (2) that

the escalation rate was unrealistic and therefore capitai
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expenditures were underestimated; (2) that evcelutionary costs
were not considered which also would result in an underestimated
capital expenditure: (4) that the cost of nuclear fuel was under-
estimated; (5) that the reliability of a nuclear plant is less
than that of a coal plant and thus comparing the two units at
the same capacity factor is unrealistic; and {6) that the cost
of decommissioning the nuclear plant at the conclusion of its
useful life is not included in Company's cost comparison. Other
Cchallenges were made but do not bear comment because they were
unsubstantiated.

The Commission's Chief of Economic Research, Mr. Ellingson,
conducted an independent cost comparison utilizing cost data
greater than supplied by Company. Thus, the cost of bonds
ard securities was inflated from Company's figure of eight
percent (8%) to 10.5 percent. Fuel cycle costs were escalated
at a rate of ten percent (10%) a year until 1982 and seven
percent (7%) thereafter. Other assumptions made were: (1) a
"throw away" nuclear fuel cycle; (2) cooling towers, though
installed on the nuclear plant, would not be required with the
coal plants; and (3) evolutionary costs of $150,000,000 for
additional retrofit safety requirements for the nuclear plant.
Even with these increased adjustments, the nuclear plant was
the preferred alternative from an overall cost standpoint.
Indeed, Mr. Ellingson unequivocally testified that he could find
no conditions under which a coal-fired unit would be more
economical than the nuclear alternative.

Company's Exhibit No. 41, prepared at the request of
UCCM, attempted to compare the capital cost per kilowatt of
both types of facilities where the escalation rate was higher
than seven percent (7%) per year. 1t became apparent (hat the
higher the escalation rate, the less the difference in capital
cost would be for a nuclear plant as opposed to the coal-fired
alternative. This is so because the increased rate of escalation

more adversely affects the coal-fired plant since major capital
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expenditures are subject to long periods of escalation. Thus,
the coal-fired plant has a shorter construction period and
consequently more of its expenditures are made further in the
future and thus subject to greater escalation.

Company's cost projection of the proposed plant was
developed by Bechtel Power Corporation, the architect-engineer
responsible for the standardized nuclear plant. Bechtel has
been the architect-engineer for over half of all nuclear plants
built in this country and their experience in the design and
construction of nuclear facilities is substantial. Their cost
projections were supported by two independent studies conducted
by A. D. Little Company, a nationally known consulting engineering
firm,

During the course of the hearings, UCCM and Public
Counsel challenged the validity of CTompany's fuel cost data
because they had not been presented into evidence. Company
and westinghouse Electric Corporation had previously entered
into a contract for the supply of the nuclear steam supply
system and nuclear fuel. The contract had a non-disclosure
provision which if violated would vitiate the contract and any
cost benefits to Company which may have n=x:sted would be lost.
All parties to the proceeding wer~ offer~d the opportunity to
view the contract upon the execution of a non-disclosure agreement.
This offer was declined by Intervenors and Public Counsel. As

an alternative, Company offered to present the evidence in an

in camera proceeding. The Commission knows of no statutory

authority permitting an in camera proceeding.

However, Staff witness, Mr. Ellingson, did examine
the fuel contract after individually executing a non-disclosure
agreement. Mr. Ellingson testified that, based on the price
for nuclear fuel as set forth in the contract, the nuclear plant
was far more advantageous to the ratepayer and produced power
at a lower cost per kilowatt-hour. He testified that in his
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opinion the existing fuel contract was extremely favorable
to Company and could not be duplicated at present day nuclear
fuel costs.

UCCM contended that the cost analysis presented by
Company was faulty. They challenged the validity of the figures
used for the cost of nuclear Capacity, cost of cnal Capacity, and
fuel costs. However, it is pertinent to note that UCCM presented
no evidence in Support ot their claims. The selection of the
type of Capacity to be installed 18, at first instance, in the
realm of the discretion of Company's management. The scope
of our review is to determine the reasonableness of the selection
made by Company. Based on all of the evidence in the record,
we are compelled to reach the conclusion that the most economical
way of supplying the increased electrical needs of Company's
Customers in the future is through the construction of the pro-
posed nuclear plant.

E. Fxnancxng

The necessary funds for the construction of the plant
will be generated through appropriate issues of mortgage bonds,
unsecured long-term debt obligations, preferred stock and common
stock as well as internal funds of Company . Company also expects
to use environmental revenue bonds as authorized by law. All
financing must be submitted to the Commission and other federal
and state requlatory agencies for approval as required by law.
Intervenors' challenge to proposed financing g, oved speculative
in nature and lacking sufficient evidentiary support. Mr. Cornelius
testified that the estimated cost of long-term bonds and preferred
stock was approximately eight percent (8%). Although this interest
rate i1s below existing rates, Company's prediction covers a
ten-year period. We find an eight percent (8%) cost of money to
be reasonable when consideration is given to the fact that a
substantial portion of the plant may qualify for tax-free

environmental improvement revenue bonds.
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In conclusion, we find that Company has developed a
reasonable program for raising the capital necessary to construct
the proposed plant j,ich would be required in large measure
even if the coal-fired plant had been chosen. Furthermore, the
evidence in this record clearly establishes within reasonable
certainty, Company's ability to obtain the necessary financing.
we further note the residual benetits associated with the
construction of this plant which will inure to the benefit of
Missouri citizens in the form of new job opportunities, increased
tax revenues, and overall economic development of the State
of Missouri.

F. Safety

As stated in our Conclusions of Law, we believe the
issue of radiological health and safety is within the exclusive
jurisdiction of the federal government and that we are pre-
empted from considering and passing on this issue. However,
because the proposed nuclear plant is the first of its kind in
the State of Missouri and there is no other agency under Missouri
law egquipped to consider the safety acpects, we admitted into
the record a substantial amount of information in relation to
safety. Mr. Schnell and Dr. Bull testified concerning the
procedure Company must follow<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>