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PARTIAL INITIAL PECISION
(Constructlon Permit Proceeding)

I. BACKGROUND

1. This Decision considers Duke Power Company's
("Duke" or "Applicant') application to construct and operate
the Perkins Nuclear Station, Units 1, 2i and 3l which was
filed with the Atomic Energy Commission°/ on March 29, 1974.
Perkins is proposed tc be located on the Yadkin River in
southeastern Davie County, North Carolina. Its design calls
for 3 pressuriz d water reactors each of which is designed
for operat’ n at a power level of 3817 megawatts thermal and

a net output of 1280 megawatts electric.

1/ Perkins is che sister plant of Duke's Cherckee Nuclear
Station, Units 1, 2, and 3 planned for eastern Cherokee

County, South Carolina, on the Broad River. Together they

comprise Duke's Project 81 which employs the concept of
engineering standardization which is based on utilizing
the same design for multiple sites. (Tr. 205-206; see

also the Commission's Statement of Considerations at 40

Fed. Reg. 2974). The nuclear steam supply system standard

design in this instance is Combustion Engineering,

Incorporated's ('"CE") System 80 design for which the NRC

Staff has issued a generic safety evaluation ("SER")
gursuant to 10 CFR Part 50, Appendix 0. (Staff Exhibit
, SER, Appendix A admitted at Tr. 2010).

2/ Pursuant to the Energy Reorganization Act of 1974, 42

referred to here as the "Commission."

U.S.C. §5801, et seqg., the Nuclear Regulatory Commis:ion
("NRC'') succeeded to the licensing and regulatory functions
of the Atomic Energy Commission. The NRC and AEC will be



2. On July 19, 1974, the Commission published in

the Federal Register a notice entitled 'Hearing omn Application

for Construction Permits.' (39 Fed. Reg. 26470). This notice
ordered a hearing to be held to zonsider issues pursuant to
the Atomic Energy Act of "954, as amended, 42 U.S.C. §2011,
et seq., and the National Environmental Policy Act of 1969
("NEPA"), 42 U.S.C. §4321, et seq. It also provided that
any perscn wishing to participate in the proceeding as a

party should file a petition to intervene by August 19, 1974.

3. On August 16, 1974, the State of North Carolina
petitioned to participate as an interested state pursuant
to 10 C¥rR §2.715(¢c). There was no objection to this petition
and it was granted by the Board on July 2, 1975.

4. In early June 1975, Mary Apperson Davis and the
Yadkin River C mmittee filed a late petition to intervene;

the petition was granted on November 21, 1975.

. On July 26, 1976, Mr. David Springer filed a
"Motion To Dismiss'" and a "Petition To Intervene' questioning
the jurisdiction of the NRC to issue a construction permit.
By Orders dated July 12 and September 6, 1977, the Board

denied the motion and petitions to intervene filed by



Mr. Springer. The Board found that none of the documents
filed by Mr. Springer, either alone or in combination, con-
stituted a timely petition to intervene and that he had

failed to show good cause for failure to file on time.

These denials were affirmed by the Atomic Safety and Licensing
Appeal Board in its Orders of September 8 and 16, 1977. (See
ALAB-431 and ALAB-433, respectively 6 NRC 460 and 469).

6. Public hearings were conducted in this matter on
April 26-30, May 6, 1976, and April 28-29, July 18-21, 1977,2/
to consider environmental and health and safety issues. The
parties presenting evidence at the hearings were Applicant,

Staff, Intervenor, and the State of North Carolina.

3/ The health and safety aspects of the Cherokee and Perkins
applications were combined into one 4-day hearing session
with evidence beinz taken at Gaffney, South Caroiina, on
the first two days and at Mocksville, North Carolina, on
the third and fourth days. Thus, the Cherokee transcript
for July 18 and 19, 1977, contains the first portion of
the hearing and the Perkins transcript for July 20 ard 21,
1977, contains the final two days. The Perkins Intervenors
did not participate in that part of the hearing held at
Gaffney but were provided transcripts of the proceedings
and were given rhe opportunity to cross-examine the wit-
nesses that appeared at Gaffney during the sessions at
Mocksville. The pertinent parts of the Cherokee tran-
scripts were received into the Perkins record (Tr. 2245).




y On June 15, 1978, the Staff filed a motion to
reopen the evidentiary record in this matter because, it
concludes, "the Staff's review of alternative sites for the
Perkins facility falls short of the guidance set forth by
the Appeal Board in Pilgrim" and Seabrock.& The Staff
indicates that it is developing a schedule for its reanalysis
of alternative sites. The Intervenors have indicated in
motions of their own that they feel the altermate site aralysis
is insufficient though their emphasis is not so general as is
the Staff's. Intervenors' primary concern is that the Lake
Norman site proposed by them (and in an intervention attempt
by a Mr. Springer) has not been considered. The Applicant
opposes the position of the Staff and the Intervenors in this
regard and states its reasons in a carefully and ably prepared

document dated June 27, 1978.

4/ Boston Edison Company (Pilgrim Nuclear Genmerating Stationm,
Unit Z), ALAB-479, May 25, 1978, slip opinion and Public

Service Company of New Hampshire, et al. (Seabrcok Station,
Units | and 2), ALAB-4/1L, &pr{I 28, 1978, slip ocpinionm.



8. The Bocard determined in its Order of July 14, 1978,
that while the Staff may be in most respects like other parties,
it has obligations under NEPA that other parties do not share.
One of the Board's duties is to review the reecord and to de-
termine whether the Staff has performed its NEPA function.

If that finding cannot be made then no license may be authorized.
Thus, if the Staff has not performed adequately i%ts NEPA
function, that inadequacy is not cured because the Staff is

late in drawing attention to it or has failed tov show that a

new review would change things. We are convinced that the
evidence now in the record would not permit approval of the
Staff's alternate site review. The Staff's motion was sustained

and the record is reopened for new evidence regarding the Staff's

analysis of sites alternate to the Perkins site.

9. On April 11, 1978, the Commission amended Table S-3
relative to radon releases from the uranium fuel cycle and
directed Licensing Boards in pending proceedings to reopen
the record. Following an evidentiary hearing, this Board

issued a Partial Initial Decision on July 14, 1978.



10. The decision record in this proceeding consists
of the transcripts ("Tr.") covering the prehearing con-
ferences of June 13, 1975, and April 5,1976, the evidentiary
hearings referenced above and all exhibits received into

evidence by the Board.

IT. FINDINGS OF FACT ON ENVIRONMENTAL IMPACTS

A. BEASIC FINDINGS

General

11. On March 29, 1974, Applicant submitted an Environ-
mental Report ("ER") pursuant to 10 CFR Part 51, to which it
subsequently added Amendments 1 through 4. This ER, as
amended, was admitted into evidence as Applicant's Exhibit
1. (Tr. 266). It contains detailed infommation on and
evaluations of the environmental impacts associated with

the construction and operation of the facilities.

12. Based on the information submitted by the Applicant
in the ER, and on its own review and analysis, the Staff pre-
pared a Draft Environmental Statement ('"DES") which was issued
in May of 1975. Copies of the DES, with requests for comments,

were sent to appropriate federal, state, and local agencies.



A Notice of Availability of the DES, with requ~st for comments,

was published in the Federal Register on May ., 1975, (40 Fed.

Reg. 20370). Applicant, one individual and thirteen federal

and state agencies commented on the DES. (FES, Appendix A)-:

The Staff then prepared a Final Environmental Statement ("FES")
which was issued in October 1975. (Staff Exhibit 2, Tr. 402).

A Notice of Availability of the FES was published in the Federal
Register on October 20, 1975. (40 Fed. Reg. 47878). The FES
cencludes that the action called for under NEPA and 10 CFR

Part 51 is the issuance of construction permits for the plant
subject to certain conditions for protection of the environ-

ment. (FES, p. ii-iii).

Impacts of Construction

13. Construction related activities will disturb
approximately 400 acres at the Perkins site and about 1400
acres at the Carter Creek Impoundment, a supplemental water
storage pond. Virtually all of this land is either forest,
farmland, or pasture. (ER, §§4.1, 4.1.6, Table 5.1.4-1;

FES, §4.1, Table 9.4). The activities will result in increased
turbidity in the Yadkin River during consideration but it will
be reduced by Applicant's erosion control plan. (ER, §§4.1.1.5,
£.1.1.6, 4.1.4; FES, §4.2.1).



14. About 400 acres of land will be cleared for the
transmission lines that connect the plant to the Duke system.
The routes have been selected to minimize environmental im-
pact. Lines will be constructed and maintained according to
the appropriate federal guidelines for transmission right-of-
way construction and maintenance. (ER, §4.2; FES, §4.1.3).
About 77 acres of land will be required for the construction

of a railroad spur. (ER, §4.1.1.4; FES, §4.1.4).

15. Clearing for construction and site deve lopment
constitutes an impact on local flora and fauna. Impacts
on the fauna include killing and displacement of numerous
animals which will result in a reduction of the population

of the species involved. (FES, §4.3.1).

16. The construction of Perkins will displace some
twenty-six families at the plant site and sixteen families
at the Carter Creek Impoundment. Traffic on local roads
will increase. The housing and schools are adequate to
accommodate the influx of construction workers, which at
peak will be about 2600. (ER, §4.1, Table 5.1.4-1; FES,
§§4.4.1, 4.4.3; Tr. 1235-1236).



l7. The Board finds that the environmental impacts

of construction will be acceptable particularly in light
of Conditions 7(a)-(e) in the FES, to which Applicant has
agreed. (Tr. 288).

Impacts of Operation

1 Radioactive Effluents

18. Potential environmental impacts of operating the
Perkins Nuclear Station include the effects of radiocactive
effluents, the effects of non-radiocactive effluents such as
salts, chemicals, and heated water, as well as the possible
effects of entrainment and impingement upon the aquatic
organisms. The effect of the consumptive use of water upon
the Yadkin River and High Rock Lake has been a major concern

of the Intervenors and will be considered below.

19. The effects of low-level radiation discharged
during routine operation have been evaluated. The sources of
radioisotopes in liquid wastes are the small amounts of fission
products that leak from the fuel rods into the reactor cooling
water and activated corrosion products in the cooling water.

Leaks in equipment and piping systems that contain reactor
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cooling water, and liquids from decontamination processes
make up the liquid waste. These liquid wastes are classified,
collected, and treated by filtration, demineralization,
evaporation, c¢r a combination of these methods, and are
either recycled for inplant use or released after dilution.
(ER, §§5.2, 5.3.2; FES, §3.5.1). In estimating radiation
doses from liquid effluents, consideration was given to
pathways including drinking water, eating fish, swimming,

and consuming meat and milk from animals which use the river

for drinking water.

20. Most of the fission product gases that leak from
the fuel elements will be collected in tanks and held up
until the short-lived radicactive species have decayed.
There will, however, be some leakage at valve stems and
seals and consequently there will be some escape of radio-
active noble gases (such as xenon and krypton), tritium,
carbon-14, radiocactive iodine and particulates. (FES,
§§3.5.2, 5.4.2).

21. The Staff presented testimony on the "as low as
reasonably achievable'" radiocactive releases as set forth in

10 CFR Part 50, Appendix I. (Parsont following Tr. 616).



This testimony updated the presentation contained in

FES, §5.4.2 and included the results of a detailed Staff
assessment cof the matter. Specifically, the Staff evaluated
the radioactive waste management systems proposed for Perkins
(Id., at 2) and based on more recent data supplied by Appli-
cant and on changes to the Staff's calculational model,

generated new liquid and gaseous source terms to determine

conformance with Appendix I. (Id., at 3). Included in the

Staff's analysis were dose evaluations of three effluent

categories: (1) pathways associated with liquid effluent
releases to the Yadkin River; (2) noble gases released to
the atmosphere; and (3) pathways associated with radio-
iodines, particulates, carbon-14, and tritium reieased to
the atmosphere.(Id., at 3). The Staff concluded that the
doses associated with the normal operation of Perkins meet
the design objectives of Sections II.A, B, and C of Appendix
I and that the expected quantity of radicactive materials
released in liquid and gaseous effluents and the aggregate
doses meet the design objectives set forth in RM-50-2.
(Id., at 6). Further, the Staff's evaluation shows that
Applicant's proposed Perkins design satisfies the criteria

specified in the option provided by the Commission's
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September 4, 1975, amendment to Appendix I and, therefore,
meets the requirements of Section II.D of Appendix I.
(1d., at 6). In sum, Staff found that Perkins' proposed
liquid and gaseous radwaste management systems meet the
criteria set forth in Appendix I and are, therefore,

acceptable. (Id., at 7).

22. The Board notes that in choosing the Appendix I
option provided by the Commission on September 4, 1975, the
Applicant is committed to lower doses to offsite individuals
than would be required under the unamended regulation. We
also note the Applicant's commitment to non-removal of rad-

waste equipment as stated in Appendix B of the FES.

23. The Staff has also estimated the integrated ex-
posure to the U.S. population resulting from the liquid and
gaseous effluents from Perkins. The estimated whole-body
exposure of 77 man-rem per year is negligible compared to

that from natural background.

24. The major component of population exposure due to
operation of the plant will be that due to the occupational
exposure of plant personnel. Although no individual will
receive more than 5 rem/yr., the :otal dose to all emplovees

may be as high as 1400 man-rem/yr.



- 1% =

25. The Board finds that no significant environmental
impacts are anticipated from radiation exposure resulting

from normal operations.

4 Non-Radioactive Effluents

26. Perkins will withdraw up to 135 cfs of the Yadkin
River including a maximum of 104 cfs for evaporative losses
in the cooling towers, 31 cfs maximum for cooling tower blow-
down and 0.25 cfs for cooling tower drift. The 31 cfs of
cooling tower blowdown will be returned to the river after
use. Perkins will also use and return to the river 150 cfs
on an intermittent basis fo. dilution of radiocactive waste.

(Applicant's testimony of L.C. Dail at p. 5,following Tr. 275).

27. The average flow of the Yadkin River is 2880 cfs.
(Dail, p. 3,following Tr. 275). However, during periods of
drought the daily average flow has been as low as 330 cfs;
the 7Ql0 flow is 625 cfs. The Applicant plans to create an
artificial lake by impounding Carter Creek. Water from
Carter Creek Impoundment can be used to supplement the flow
of the river during periods of drought. This matter was
considered at length by the State of North Carolina during

the proceedings which considered a discharge permit for the
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Perkirs Nuclear Station. The State has granted a discharge

permit (State Exhibit 1) subject to the following conditions:

(a) Duke will make no net withdrawals from the
Yadkin River when the stream flow is less
than 1000 cfs (645 MGD)

(b) Duke will limit net withdrawals to not more
than 257 of the total stream flow, or not
more than that portion of this measured stream
flow that is in excess of 1000 cfs, whichever

is the lesser quantity

(¢) Duke's maximum daily consumptive use of water due
to forced evaporation will not exceed 112 cfs

(72 MGD).

28. The Board adopts the above condition as minimum

conditions for licensing the nuclear plant.

29. The consumptive use of 104 cfs maximum (average
68.8 cfs - see Dail, p. 8) and the return of heated and
chemically altered blowdown will have an adverse impact
on the river. These impacts ha.e been considered by the
Staff (FES, §5.2) under the assumption that Perkins make

no net withdrawals when the river flow falls below 880 cfs.



30. The cocling tower blowdown will contain about

10 times the concentration of salts that are present in the
ambient river water. This will result in a minor increase

in the salt concentration in the river and will not adversely
affect the quality of the water for municipal or industrial

use downstream. (FES, §5.2.1.1).

31. One of the most important uses of the Yadkin River
is to carry wastes from municipal waste treatment plants and
from industry. It is apparent that the river is already over-
burdened during periods of minimum flow. Fish kills have
resulted and have been attributed to the high biochemical
oxvgen demand (BOD) resulting from excess wastes in the
river. These adverse effects become more serious during
periods of low flow. Since Perkins will not, on balance,
withdraw water during periods of low flow, it will not con-
tribute to the reduced assimilative capacity of the river
during such periods. There will continue to be critically
low flow conditions in the Yadkin River whether or not Perkins
operates. Perkins will reduce the average flow of the river
whenever the flow exceeds 1000 cfs and hence reduce the
assimilative capacity of the river by an amount pro..rtioned
to its consumptive use. These matters will be considered
more thoroughly in connection with Intervenors' Contenticn

III(A)&.
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32. The blowdown from the cooling towers will con-
tinually discharge a maximum of 35 cfs of heated water
into the river. Under average river flow conditions the
Applicant has estimated the area of the heated plume (3°C
isotherm) would be 142 acres (Dail, p. 15,following Tr. 275)
and extend no more than one-third of the width of the river.
The Staff has estimated that even under low flow conditions
(7Q10) the 5°F isotherm would extend no more than half the

width of the river. (FES, §5.3.1.2).

33. The Staff has made an independent evaluation of

the effects of the thermal plume on the aquatic environment.
They conclude that under summer conditions, the area of the
plume will be small and there should be no appreciable adverse
impacts. (FES, p. 5-31). During winter conditions there is

a potential for a cold kill of fish if the temperature of the
plume were to drop suddenly. However, the volume of heated
water is small so very few fish could be kept in a warm region
for an extended period. They consider that the potential for

cold-shock fish fil.s will be negligible. (FES, p. 5-32).

34. Since an appreciable fraction of the Yadkin River
is used for cooling the Perkins Nuclear Station, the effects

of entrainment of river biota and the possible impingement
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of fish on the intake screen must be considered. The Sctaff
concludes that fish impingement losses at Perkins Nuclear
Station should be insignificant due to good design of the
intake structure. They also conclude that entrainment losses
of phytoplankton and zooplankton will not have a serious im-
pact on the biota of the Yadkin River. (FES, p. 5-32).

35. The Applicant plans to add chlorine to the water
circulating through the condenser and cooling towers. Daily
application of chlorine will be made to control the growth
of organisms and thus prevent fouling of the heat transfer
surfaces. This could result in a free residual chlorine
concentration of 1 ppm in the blowdown which might result in
fish kills. (FES, §5.5.2.2). However, during the course of
this proceeding the Applicant has proposed that blowdown be
held up for a considerable period following chlorination.
The concentration of total residual chlorine will drop con-
tinuously during this period. BRlowdown will be held up
until the level has dropped to 0.2 ppm. The Staff has re-
evaluated the effect based on this commitment and finds it
acceptable for protection of the aquatic environment.

(Staff response to Board Question 5 following Tr. 1227).

The Board includes this commitment as a license condition.
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36. 1In addition to the impacts noted above, consumptive
use of water from the Yadkin River will contribute to the
eutrophication of High Rock Lake, have a minor effect on
the Lake levels, and reduce the amount of hydropower from
dams below Perkins Nuclear Station. These impacts will be

considered under contested issues.

37. The vapor plume from the cooling towers will
result in some increase in fogging and icing but the in-
creases should be insignificant. (ER, §5.1.5; FES, §5.1.1).
Droplets from the cooling towers will carry some 250,000 lbs/yr
of solids which will be deposited on the land surrounding the
station. The Staff estimated that the maximum fallout would

amount to about 13 lb/acre/yr. (FES, §5.3.2.3).

38. The area in the immediate vicinity of the Perkins
Nuclear Station site is rural and sparsely populated.
Terrestrial impacts are expected to be minimal. The in-
creased burden on local schools and other demands for

governmental services should be insignificant. (FES, §5.6).



39. The environmental effects of accidents have been

assessed by the Applicant. (ER, ). The Staff has reviewed

the Applicant's assessment, has m: independent calculations,

and has concluded that under realistic assumpticns the
from a so-called "'design
be less than that allowed by 10 CFR 20.
consider accidents whick involve failure of the
containment vessel because a Staff Study (WASH-
concluded that such accidents are exceedingly improbable.

On the basis of the record of this proceeding the Board

the environmental risks due to postulated

accidents are extremely

Transportation of fue
of radiocactive waste from the si

with Commission Regulations, requirements

E - PP $ A and 2 14 ~ak s o . d san @
of Transportation, : applicable state regulations

-
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the route. (FES, §5.4.2.4). Under postulated accident
conditions, the probability of significant exposure is also
small. Since the facilities at Perkins, their operation,

and associated activities are as described at 10 CFR 51.20(g)
(2), the environmental impact of the transportation of fuel
and radioactive waste to and from the plant is as describec .n

Summary Table S-4 of Section 51.20 and is negligible.

. P Environmental Consequences of the Uranium Fuel Cycle

41. The environmental consequences of the uranium fuel
cycle associated with the operation of the Perkins Nuclear
Station were considered in the FES (dated October 1975) by
including Table S-32/ and by factoring those consequences into
a cost-benefit balance. On March 7, 1977, the Commission
promulgated its final interim rule as to environmental impact
values for the uranium fuel cycle which amended Table S-3.

At the hearing, the Staff provided testimony that the new
figures contained in the revised Table S-3 were so little
different from thcse in the original Table S-3 that the cost-
benefit balance would not be disturbed. (See Affidavit of

Robert A. Gilbert at 6, following Tr. 1778; se: also 1779-1782).

3/ Table S-3 is part of 10 CFR Part 51.
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42. 1In addition to presenting the revised Table S-3,
the Staff presented an analysis comparing the health effects
associated with the coal and nuclear fuel cycles. In making
this evaluation, Dr. R.L. Gotchy considered the entire fuel
cycle associated with each alternative. The coal fuel cycle
consists of mining, processing, transportation, power gener-
ation, and waste disposal. The nuclear fuel cycle includes
mining, milling, uranium enrichment, fuel preparation, fuel
transportation, power generatic , irradiated fuel transport,
reprocessing (if permitted) and waste disposal. (See Suppie-
mental Testimony, R.L. Gotchy, following Tr. 1740). The
Applicant also presented testimony concerning the health
effects associated with the coal fuel cycle. (See Testimony

of Lionel Lewis, following Tr. 1776).

43. After the close of the evidentiary record in this
proceeding, one of the members of this Board prepared a
memorandum which was transmitted to the Commission. The
chief thrust of this memorandum was to bring into question
the Table S-3 value for the¢ amount of radon (Rn=222) emitted

from tailings piles associated with uranium mills.

44. On April 11, 1978, the Commission amended Table

S«3 by removing the value contained in the Table for radon
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6/
releases from the uranium fuel cycle. The Commission
directed that in proceedings pending before Licensing Boards,
the record be reopened for the limited purpose of receiving
new evidence on radon releases and on health effects result-

ing from radon releases.

45. In response to the Commission's directive, a public
hearing was convened on May 16 and 17, 1978, in Bethesda,
Maryland, to receive evidence on the amount of radon that
might be released into the environment resulting from the
mining and milling of an amount of uranium sufficient to
supply the Perkins Nuclear Station for 40 years of operation.

The subsequent health effects were also considered.

46. 1In reviewing the testimony presented at that hearing
(Tr. 2247-2666) and the subsequent deposition of Dr. Kepford
(Tr. 2667-2819) we cannot agree with the Staff that we should
consider only potential deaths attributable to the nuclear
cycle over the next 1000 years. Neither can we agree with
the Intervenors that we must consider possible deaths that
may occur millions - even billions - of vear in the future

due to the radon from unstabilized tailings piles and un-

6/ 43 F.R. 15613,
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filled mining pits. We conclude that "when it comes to
balancing adverse impacts to those descendants who may follow
a million years from now against the benefits to the present
generation, we would weigh (heavily) benefits to the present
population."” (See Perkins, Partial Initial Decision -
Environmental Consequences of the Uranium Fuel Cycle, R49).
In comparing the impact of coal and nuclear cycles on future
generations "'we believe that future generations will be better
off if Perkins is nuclear." (Ibid., B50). We have further
found" . . . that the best mechanism available to characterize
the significance of radon releases associated with the mining
and milling of the nuclear fuel for the Perkins facility is
to compare such releases with those associated with natural
background. The increase in background associated with
Perkins is so small compared with background and so small

in comparison with the fluctuations in background, as to be
completely undetectable. Under such a circumstance the
impact cannot be significant.” (Ibid., B51). 1In conclusion
we have stated" . . . this Board has carefully considered
available information concerning the releases of radon-222
associated with the uranium fuel cycle and health effects

that can reasonably be deemed associated therewith, and
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48. The Staff and the Applicant have considered
alternative cooling systems. (FES, 29.2.1). At the Perkins

site only cooling towers or cooling ponds were considered

7/

since the river flow is not adequate for once-through cooling.™

The Applicant has chosen circular mechanical-draft towers for
Perkins chiefly on the basis of cost. The Staff believes that
a cooling pond, in view of its large size, would be impractical
at the Perkins site. Three natural draft towers would be a
viable alternative but do not offer significantlv smaller
ervironmental impacts. The mechanical draft towers are an

acceptable method of cooling the Perkins Nuclear Station.

;e Alternative Sites

49, The matter of alternative sites has been considered
at length during this proceeding. On June 15, 1978, the Staff

filed a motion to reopen the record to take further evidence

7/ In reply to a Board question Applicant's witness Dail
stated that since the average flow of the Yadkin River
was only 2880 cfs it could not supply the amount of water
required for unce-through cooling, namely some 5500 to
6000 cfs (Tr. 1024, 25).
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on Staff review cf alternate sites. The motion was opposed
by the Applicant. We have zyreed wirh the Staff and on

July 17 this Board issued an Order reopening the record for
nev evidence regarding the Staff's analysis of sites alternate
to the Perkins site. We will issue a Decision on this matter

at a later date.

33 Environmental Monitoring

50. The Applicant has submittsd co the Staff a
preoperational monitoring progran. (ER, §6.1). The program
has been reviewed and approved by the Staff., (FES, §6.1.3;
Tc. 670-72, 1132-33). The Board has reviewad the revised pre-
operaticnal monitoring program and flad:s that the program is
acequare. The Applicant has described an ecological monitor-
ing plan from the present until the first 'mit goes into
~oumercial operation. (ER, §6.2.5; Tr. 427). The Staff has
reviewea such plan and believes it is 2dequate to establish
¢ tsseline for operational monitoring after the plant goes
int» operation. (Tr. 427, 670-72, 1132-33). The Board so
finds.



B. MATTERS IN CONTROVERSY

Detrimental Effects on Recreational and

Property Values at Hizh Rock Lake and on the Yadkin River

51.

Intervenors; Contention III(A)l provides:

"ITI(A) The affects upon Petition-
ers and others of the consumptive water
loss of up to 112 cfs and the proposed
drawdown limitation of 880 cfs result-
ing from the cperation of the Perkins
Nuclear Station are so adverse as to
make the site and design for the plant
unsuitable for the following reasons:

"l. The summer months are both the period

of Applicant's system-wide peak loads and
also the period of maximum recreational

use of High Rock Lake. Since Perkins is
intended as a base-load plant, it will be
operated as close to 1007 capacity as
possible during those summer months. Con-
sequently, the level of High Rock Lake will
drop two feet below normal by September 15
nearly every year the Station operates at
full power during summer. As a result the
area of the reservoir will be decreased by
a maximum of about 1,000 acres, more rud
flats, stumps and rocks will be exposed
making swimming less desirable and in-
creasing boating hazards. Members of the
Yadkin River Committee and other residents
and users of High Rock Lake fought for over
twenty years to achieve the maximum draw-
down conditions presently imposed upon the
operating license of High Rock Lake (Yadkin,
Inc.). To permit the Applicant to consume
up to 112 cfs from the Yadkin River during
the summer months would deprive Petiticners
and thousands of other North Carolinians

of their accustomed recreation and reduce
the property values of members of the Yadkin
River Committee and other lakeside land-
owners by millions of dollars."
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52. Intervenors' assertion that, during the recreational
season Perkins will cause the water level to drop two feet
below the usual level, thereby adversely affecting recreational
and property values, was based on a statement in the FES at
p. 5-4. It is now apparent that the statement was incorrect;
it failed to take into account the 'rule curve'" which governs
the release of water from the lake. The error by the Staff

was corrected during the course of the hearing.

53. By way of background, the High Rock Lake Impoundment
is approximately 31 miles downstream from Perkins (ER, Figure
2.1-1) and was built in 1927 as the uppermost of a series of
hydroelectric projects. Yadkin, Inc., a subsidiary of Alcoa,
operates the Impoundment under a Federal Power Commission
license which imposes minimum release limits on the Impoundment.
In 1968, the FPC amended that license to require Yadkin, Inc.,

to use a '"'rule curve"

in releasing lake water. (Applicant's
Water Use Report ('"WUR'") at WUR-III-2, following Tr. 523; see
also 39 FPC 396). The rule curve does not limit the lake
elevaticn to a maximum drawdown. Rather, it limits the pro-
duction of power before and during the recreational season of

May 15 to Seotember 15 in order to preserve, with a high degree
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of confidence, the lake level. It accomplishes this end by
imposing restraints on the volume of water that can be dis-
charged through the High Rock Lake Dam. (Tr. 539, 588-89;
WUR-III-2, following Tr. 523). As a result of the rule curve,
the maximum drawdown during the recreational season would be
limited to five feet or less, 96% of the time. (Tr. 597;
WUR-III-2, following Tr. 523). Durinz 4% of the time, the
drawdown could exceed five feet; indeed, the testimony showed
that the drawdown during this limited period could approach
ten feet. (Tr. 597).

54. The NRC Staff testified that the two=- foot figure
appearing in the FES at 5-4 was too pessimistic, since it
did not reflect application of the rule curve on the draw-
down levels of High Rock Lake. (Tr. 1077-78). The Staff
stated that the FES calculation was based on the worst case
that could be assumed, i.e., merely subtracting Perkins con-
sumptive loss from the High Rock Lake level and without
factoring in the rule curve adjustment using the worst year.
(Tr. 1075-76). Staff witness presented a supplemental and
more sophisticated study which applied the rule curve, covered
the recreation seascns from 1968 to 1975, and assumed a 1007%
capacity factor at Perkins. (Staff Testimony of R.C. Robertson,

fellowing Tr. 1062, Tr. 1092). The Staff witness emphasized



« '~

that the application of the rule curve, in its revised study
was most significant inasmuch as it has such a powerful in-
fluence on lake levels that the water consumption upstream

of High Rock Lake makes very little difference if the rule
curve is rigorously applied. (Tr. 1087-88). In this regard,
the Staff found that in the worst yvear of the study in terms
of low flow conditions, 1971, Perkins would have contributed
6 inches tn the total drawdown, which was already at four
feet. (Staff Testimony of R.C. Robertson, at p. 2, following
Tr. 1062). 1In the Staff's opinion, this additional amount will
not have a major impact on recreaticnal use of the lake.
(Staff Testimony of R.C. Robertson, at pp. 3-4, following

Tr. 1062).

55. Applicant's testimony is in agreement with the
Staff's. (Applicant's Testimony of L.C. Dail, following
Tr. 275). The basis of such testimony is Applicant's study
utilizing 880 cfs base flow which shows, for the recreation
season in each year from 1952 to 1971, the maximum draw-
down of the lake (a) without Perkins, (b) with Perkins
operating at 767% capacity, and (c) with Perkins operating

at 887% capacity. The results of the study, set out in



Table 12 of Applicant's Water Use Report (following Tr. 523),

show that Perkins would have had an insignificant effect on
High Rock Lake drawdowns. Perkins would have hac absolutely
no eiffect on lake levels for 15 of the 20-years of the study.
In three of the five years of Perkins operation at a 767%
capacity factor, the additional amount of drawdown would

have been negligible: 0.1 inch, 1.6 inch, and 2.2 inches.

In the other two years, it would have an additional draw-

down of 7.9 inches and 18.6 inches, but during those years

the lake was drawndown to such an extent (6.7 feet in 1954

and 9.8 feet in 1956) that even without Perkins recreational use
of the lake would be curtailed. (WUR-VI-2, following Tr. 523).
It should be noted that Applicant's study reflects conser-
vative factors. First, the study period includes the driest
water vear of record, 1956, and the worst drought period of
record, 1954 to 1956. Second, it does not reflect the effect
of the upstream W. Kerr Scott Reservoir prior to 1962, which
would probably serve to maintain a higher stream flow during
dry periods due to maintaining minimum releases. (Applicant's
Testimony of L.C. Dail, at pp. 11-13, following Tr. 275;
WUR-VI-1l-2, following Tr. 523).
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agreement with Applicant's analysis of Perkins' impact on
High Rock Lake. (Tr. 586-87). However, Mr. Popovich noted
that Applicant's model was somewhat conservative in that it
did not consider Yadkin, Inc.,'s secondary downstream
storage reservoirs which at times would be called on to
generate power. (Tr. 586). In addition, Applicant assumed
passage of water to generate maximum generation at High
Rock Lake permitted by the rule curve. This is conservative
since low flows can sometimes be anticipated and adjustments
made to generation of encrgy. (Tr. 586; see also Tr. 531,
549). Mr. Popovich stated that his cwn model was likewise
conservative in that he deliberately made assumptions that

overemphasized critical situations. (Tr. 582).

58. We have received conflicting testimony concerning
the effect of the drawdown on property values. Intervenors'
witnesses concluded .nat the operation of Perkins would
adversely affect property values by reducing the lake level.
(Intervenors' Testimony of David Springer, following Tr. 1305;
Intervenors' Testimony of Lawrence Pfefferkorm, following
Tr. 1286). Applicant's witnesses testified that property
values would be unaffected; that even a four-foot drawdown

would not significantly affec® property values. (Tr. 1171-72).



We consider the argument between parties is irrelevant since
there is no evidence that the operation of Perkins will

appreciably affect the lake levels.

59. Intervenors have not presented any testimony that
would demonstrate that withdrawal of water by Perkins will
appreciably affect the lake level. They argue that with-
drawals by Perkins will reduce the amount of hydropower
available to Alcoa; that economic self-interest will cause
Alcoa to deviate from the rule curve which will result in
a lowering of the lake level. (Intervenors' Proposed
Findings, p. 7). We reject such arguments. Our finding
that withdrawal of 100 cfs from the Yadkin River will not
lead to unacceptable consequences is based in a large measure,
on the continued application of the rule curve. A change in
the rule curve would require a re-evaluation of the impact

of Perkins.

60. On the basis of the above facts, the Board finds
that Perkins' use of Yadkin River water will have a negligible
impact on High Rock Lake drawdowns. Since the effect on
drawdowns is negligible, the effect on recreation and property

values should also be negligible.



61.

Further Develop.aent in
the Yadkin River Basin

Intervenors' Contention III(A)2 follows:

"2. Both the Applicant and Staff have
radically underestimated the affect

of the proposed 880 cfs drawdown
limitation upon the future water needs
of the Yadkin River Basin. The Staff
has admitted that 'if the future water
needs for the river grow significantly,
critical water shortages could develop.'
In its 1974 Third Annual Report, the
official North Carolina state govern-
ment Council on State Goals and Policies
estimates the population of the Piedmont
area of North Carolina (roughly the ea
traversed by the Yadkin River) will .a-
crease by almost 557 from 1970 to 2000,
approximately one half of the way through
the life of the plant.

"The possible daily consumptive loss of
112 cfs of water represents 10 times

the daily consumptive loss from the

entire City of Winston-Salem, and the
amount of water necessary for the oper-
ation of the PNS would support a domestic-
industrial complex of over four million
people.

"The operation of the Perkins Nuclear
Station under the 880 cfs maximum draw-
down limitation proposed by the Applicant
and accepted by the Staff will result in
one or both of the following:

"a) Significant inhibition of future
municipal and industrial growth both
upstream and downstream from the plant.

"b) Critical water shortages during
periods of low flow."
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62. Intervenors argue that Perkins consumptive water loss
will significantly inhibit furure growth both upstream and
downstream from the plant and cause critical water shortages
during periods of low flow. Intervenors' case in this regard
consists chiefly of the testimony of David Springer (Tr. 1305),
two exhibits,é/ plus extensive cross-examination of Applicant's
witness Dail. (Tr. 893-997). Mr. Springer's testimony in-
cluded a table which was taken from a report of the North
Carolina Department of Natural and Econcmic Resources, (Exhibit
5), showing the projected fructuary uses of the Yadkin River
Basin for the years 1990, 2000, and 2010. It indicated that
the amount of water used would increase from 170 Mgdg/ in
1970 to 628 Mgd ia 2€.0, Mr. Springer also presented data on
minimum rlows in the Yadkin River. There have been nccasions
when the flow has been as low as 260 Mgd (The 7Ql0 flow is
725 cfs or 468 Mgd - Springer, p. 9). Thus, although the
average flow of the river is 2700 cfs, he argues that there
will be perlocds when the river flow is inadequate for future
needs; that an additional consumptive use of 100 cfs (65 Mgd)

by Perkins should not be permitted.

8/ Intervenors' Exhibits 5 and o admitted into evidence at
Tre. 1326.

9/ Mgd is an abbrev‘ation of millions of gallons per day.



63. Applicant argued that the needs of present and potential

users of the Yadkin River can be satisfied even during periods
of low flow. Witness Dail sponsored a document entitled "Water
Use Report," (abbreviated WUR) which projected the total with-
drawals of water from the Yadkin River for each county within
the Yadkin River Basin in the decades from 1570 to 2020 (WUR,
Table 8, following Tr. 523). Withdrawals for 1970 totaled

152 Mgd (235 =fs); for 2020 the projected total was 380 Mgd
(590 cfs). The figure for 1970 (152 Mgd) is somewhat smaller
than that of Intervenors' witness (170 Mgd) but the projected
figure for 2020 (380 Mgd) is much less than Intervenors'
figure (628 Mgd). Applicant based his future requirements on
estimated population g-owths. Since the average Yadkin River
flow is 2880 cfs the consumptive withdrawal of 100 cfs by

Perkins would still leave plenty of water for other uses.

64. Applicant, however, admitted that with minimum
flows as low as 177 cfs and 7Ql0 flows of 625 cfs that
some measures must be taken at times of low flow. They
proposed the comstruction of Carter Creek Impoundment which
will store enocugh water to supply the consumptive requirements
of Perkins for about 100 Zays (L.C. Dail, at pp. 9-11, following

Tr. 275). They proposed no net withdrawals of water from
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the Yadkin when the river flow was less than 880 cfs. Thus
downstream users needs (projected at 232 Mgd or 360 cfs)
would be met except for extended drought periods and would

not be affected by Perkins' operation.

65. The Staff did not make an independent estimate of
future demands on the Yadkin River and have submitted no
proposed findings regarding this contention. The FES (§5.2.1)
points out that the operation of Perkins will increase the

frequency at which flows below 880 cfs will occur.

66. The State of North Carolina pointed out that the
State has long been vitally interested in the development of
the Yadkin River Basin - that they planned tc hold hearings
on the use of water from the Yadkin in connection with the
application of Duke Power for a certificate. Since suck
proceedings were imminent the State requested that their
presentation of evidence in this proceeding be deferred until
such time as the State had resolved the matter to its satis-
faction. The Board granted the State's request. (See Baard
Order of April 15, 1976).



67. On April 28, 1977, the State of North Carolina

introduced into the record of this proceeding two documents which
describe the action of the State. State Exhibit 1 was a copy
of an order by the North Carolina Utilities Commission (NCUC)
granting a "Certificate of Public Convenience and Necessity"
to Duke Power authorizing the construction of Perkins. State
Exhibit 2 is a ¢opy of Environumental Management Commission
(EMC) corrected Resolution No. 76=41. 1In that document EMC
found that the effects of Duke's withdrawal on downstream
users will be minimized if the net withdrawal is limited to
no more than 257 of stream flow and is prohibited when stream
flow is 1000 cfs or less. The maximum consumptive withdrawal
is not to exceed 112 cfs. These conditions were made a part

of the certificate from the NCUC.

68. Raising the limiting stream flow from 880 cfs to
1000 cfs will further minimize the impact of Perkins on
downstream users. We find that with such a restriction the
adverse affects of consumptive use of water by Perkins will
be minimized and is a tolerable impact in view of the bene-
£its of the power produced. We adopt the conditions imposed

by the State of North Carc lina.
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Loss of Hydroelectric Power

69. Intervenors' Contention III(A)3 follows:

""3. The Applicant ard Staff have only

considered the loss of downstream

hydroelectric generating capacitv from

existing generating facilities and have

ignored the potential loss of capacity

from future hydroelectric generating

facilities."

70. Applicant testified that the Corps of Engineers has

conducted a cost-benefit analysis of potential hydroelectric
sites and found them economically unjustifiable. (Testimony

of L.C. Dail, at p. 13, following Tr. 275).

71. Intervenors offered no direct testimony in support
of their contention. There will be a loss of hydroelectric
power from present facilities downstream of Perkins. Inter-
venors questioned one of the Applicant's witnesses concerning
the accuracy of the dollar estimates for loss of hydropower,
(Tr. 570-576) but this Board belisves that matter has been
adequately considered by the Staff and the Applicant. (FES,
§5.2.1.4; ER, §3.3.1).

72. Intervenors filed no brief in support of their
contention. Neither did the Staff. The contention remains

unsupported.



Eutrophication and Fish Kills

Intervenors' Contention III(A)4 follows:

"4, The operation of the Perkins
Nuclear Station with a consumptive
water loss of up to 112 cfs and an
880 cfs drawdown limitation will
contribute to and hasten eutrophica-
tion of the High Rock Lake. It will
further increase the frequency and
and severity of fish kills."

74. The Yadkin River and High Rock Lake are at present

badly polluted as a consequence of municipal and commercial

discharges into the river. Fish kills and other signs of

eutrophication are particularly evident during times of low
flow. The consumptive withdrawal of 100 cfs of water and the

addition of some chemicals by Perkins will contribute to a

reduction in water quality in the river and lake. However,

the requirement that Perkins make no net withdrawals when the

river flow is less than 1000 cfs will be an important factor
in limiting the adverse effects of Perkins on the water

quality.

75. Intervenors argue that Perkins will contribute to
and hasten eutrophication of High Rock Lake and will further

increase the severity and frequency of fish kills. In support
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of their contention, Intervenors offered two witnesses,
Mr. David Springer (Testimony following Tr. 1305) and
Mr. Lawrence Pfefferkorn (Testimony following Tr. 1286).
Mr. Springer, who has lived for many years on the river
and Mr. Pfefferkorn, who is also personally acquainted
with High Rock Lake since it was built in the 1920's --
both testified to the steadily deteriorating quality of
the water. Neither witness claimed any expertise in the
field of biology or aquatic ecology. Neither attempted
to show zny specific effects of Perkins on water quality

or frequency of fish kills.

76. As to fish kills, Applicant testified that such
have been caused in the Yadkin River by (1) insufficiently
treated sewage discharged from the City of Winston-Salem,
(2) effluents discharged from finishing plants near the
L.cadwaters of High Rock Lake, and (3) algae bloom, a blue-
green algae, which during nights started respiring, used
up the oxyger, and the fish died from lack of oxygen. (Tr.
1203). Applicant testified that Perkins' discharge, either
in terms of chemical or thermal emissions, will not inter-
act with the sewage from Winston-Salem or the finishing

plant discharges and exacerbate the fish kill. (Tr. 1205).



«' A -

With respect to the algae bloom, Applicant testified that
the general low light penetration due to high turbidity
in the Yadkin effectively inhibits the deévelopment of the
bloom. (Tr. 1205).

77. Applicant stated that the only nutrient discharged
from Perkins that would contribute to the explusion of the
biomass would be phosphorous. (Tr. 1209). However, phos-
phorous poses no problem with respect to eutrophication
at High Rock Lake in that the maximum discharge is estimated
to cause culy a 1% increase in the total phosphorous content
of river and lake water. (Tr. 1207; 1219-20). Applicant
also testified that the oxidation of water caused by Perkins
will actually help to increase the quality of the Yadkin

10/
River water. (Tr. 1212-13, 1219-20)."

10/ 1t should be noted that Applicant has obtained a 401
Certification from the State of North Carolina pursuant
to the Federal Water Pollution Control Act, as amended,
which provides that any discharge from Perkins will
comply with the applicable provisions of Sections 301, 302,
306, 307 of the Act. See Applicant's Exhibits 3A and
3B admitted at Tr. 293).
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78. The Staff testified that Perkins will have little
or no effect on eutrophication at High Rock Lake. (Testimony
of Benjamin R. Parkhurst at pp. 2-3, following Tr. 1099). He
based this conclusion on the fact that Perkins will add only

smail amounts of phosphorous to the Yadkin River. (Id.).

79. As to the probability of Perkins increasinz the
frequency and severity of fish kills, the Staff found such
to be small because of the several mitigating factors also
testified to by Applicant above. (Testimony of Benjamin R.
Parkhurst at p. 4, following Tr. 1096).

80. The Board finds that the testimony of Staff and
Applicant biologists is prov«tive and convincing; that the
operation of Perkins will not significantly add to the
eutrophication of High Reck Lake or appreciably add to the
fish kills.

Need for Power

8l. Interve-ors' contend in their Contention III(E):

"E. The Perkins Nuclear Station will not
be needed at the time the facility is
scheduled to come on line for the
following reasons among many others:
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'""l. The applicant's forecasts of
future peak demand are inade-
quate and inaccurate.

"2. The applicant's forecasts of
future peak demand do not ade-
quately take into account the
effects of negative price
elasticity, advances in alter-
natives energy sources, and other
methods of energy comservation.

'""3. The North Carolina General

Assembly passed a bill in the

1975 session allowing the North

Carolina Utilities Commission to

adopt peak-load pricing as an

incentive to load staggering."

82. Applicant presented testimony which included pro-

jections of its peak loads, generation additions with date
of commercial operation, system capability, and reserve

percentages. Those projections are:




Forecast
Peak Period Peak load
1977 Si=ser 9,523
Winter 9,510
1978 Suzmer 10,153
Winter 10,238
1979 Susmer 10,820
Winter 11,083
1980 Susmer 11,645
Wincer 11,884
1981 Su==er 12,337
Winter 12,685
1982 s=er 13,0859
Wincer 13,506
1983 Su==er 13,3810
Winter 14,352
1984 Suzzmer 14,589
Wincer 15,22
1985 Sumz=er 15,400

1586

1987

1388

1989

1950

e
winter

Suzmer

-
winte?T

=er

-ater

Sucmer
Winter

Summer
wWinter

Suzmer
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Unit Addicions

McGuire 1

MeGuire 2

Catawba 1

"o

Catawba

Cherokee 1

Perkins 1

Cherokee 2

Perkins 2

Cherokee 2

Perkins 3

Date of
Cozmercial

QOperation

1-1-79

1-1-80

7-1-81

1-1-83

1-1-24

1-1-85

7-1-86

7=-1-27

1-1-8¢

1-1-90

Systex

Capability

12,456

12,456
12,456

13,636
13,636

14,795
14,795

14,795
15,948

15,948
15,879

17,032
16,804

18,084
17,823

(Applicanc's Testimony of D. H. Sterrett, Attachment 1, following Tr. 1451)

Percez

Reserv

30.8
31.0

22.6
2.7

[

o
- .
~1 0

[
-
o

N
1
| B

» -
1
-

15.3
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83. These projections were devel oped by Duke using past
experience as the basis for its conclusions. Two fundamen-
tal components of its peak load were considered: the baseload
component and the temperature responsive component which were
identified by means of an equation explained by Applicant's
witness Beyer.(p. 9, following Tr. 268). After the two com-
ponents were identified they were independently subjected to
a trending technique thought by Duke to be appropriate. The
peak load was then computed by adding the components. The
result was checked by comparisons with independent information,
such as other forecasts, known marketing information, and the
like. (Id., p. 10). Price elasticity was not used in fore-
casting but Duke is investigating the use of econometric
modeling as an additional help in forecasting because of the
rather large price increases that occurred in 1974 and 1975

as compared to the comparatively small changes chat had been

previously experienced. A second reason is the current intere: f

in peak load pricing. (Id., p. 11). This technique has been
suggested by Duke to the State but has not been implemented.
(Te. 1323%).
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84. Since 1970, Duke's peak loads have zhanged as

follows:
Peak Load Increase Qver Previous Year

1970 6284 MWe 11.9%

1971 6622 MWe 5.4%

1972 7450 MWe 12.5%

1973 8236 MWe 10.6%

1974 8058 MWe (2.2%) decrease
1975 8422 MWe 4.5%

The 1974 decrease and the 1975 comparatively small increase
were attributed by Duke to the then current energy ''crisis"
and the recession. A recovery economy, Duke believes, will

bring a return to more traditional trends. (Beyer, p. 2).

85. The North Carolina Utilities Commission forecast a
6.507 growth in peak load until 1986 and 6.85% thereafter
until 1990.(State Exhibit 1, p. 8). These forecasts were pre-
ceeded by public hearings which Intervenors here and others
appeared to present evidence. The hearings resulted in the
issuance of a Certificate of Public Convenience and Necessity
in which the NCUC said that: "Public Convenience and Necessity
mandates that the Perkins and subsequent plants be constructed

as scheduled by Duke." (See State Exhibit 2, p. 11).



86. The NRC Staff agrees. The Staff's projection is
for Duke's growth in peak load to be a 6.5% to 7.0% average
compound rate until 1990. (Cleary, following Tr. 456, p. 8).
These rates would result in reserve margins until 1990 of
from 207 (for some 6.57% growth rate years) to a -4.0% if
the growth rate averages 7.5%. Reserves in the low to mid
30.0% range would result if growth averages 5.57% and the

construction schedule is not slipped. (Id., p. 43). The Staff

)

thinks a reserve margin of 30% on Duke's system is reasonable

and that 157 is too low, (FES, §8.3.1).

87. The Intervenorspresented the testimony of two
witnesses. Dr. Miles 0. Bidwell, an Assistant Professor of
Economics at Wake Forest University, criticized the demand
projections of Duke because the Duke methodology assumed
that people would increase their use of electricity in the
future because they have done so in the past. A better
method, according to the witness, would be to try and explain
what determines how much electricity people will use. When
that has been determined, modern econometrics could be used
to measure the effect of changes ia these variables on electrical

consumption. The next step would be to project the changes in
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one-half of its generating capacity on an average. Under
a different pricing system, demand would even out and Duke
could double the amo' t of power they generate with no new

capacity. (Id.).

88. Dr. Bidwell has not made any projections into the
future but his techniques fit history for the 20 years ending
in 1974. (Tr. 428). He feels the failure of Duke to use
econometrics causes its ptoje;u.ons to be severe over-esti-
mates. He has not been able to wake projections because of

lack of time and momey. (Tr. 444).

89. Intervenors' second witness on their Contention
ITI(E) was Mr. Jesse L. Riley, a Senior Research Associate
vith Celanese Fibers Company and the holder of a B.S. in
Cnemistry and Physics and an M.S. in Physical Organic Chemistry.
Over the past few years, Mr. Riley has extensively studied
utility economics and load forecasting and has testified as
an expert on that subject in NRC proceedings; he has addressed
and advised other groups in that field. (Riley, p. 1, following
Tr. 795).
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were accurate, bu

have been high. (Riley, pg.
failure to accurately predict recent years,
t the projection methods are archaic. suggest an

projection with the "ecrux'" being
1ship between constant dollar costs of electricity

mand There is a correlation, says Mr. Riley, of base

dollar cost to the consumer, a '"'megative

at 4). Various approaches to Duke's

few vears contradict Duke's trend method

latter method
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its impact
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indications" that the vast amount of money spent for Perkins
will inflate rhe cos* of electricity enough tc further depress
demand through the effect of negative elasticity. (Id., at

i3). Mr. Riley provided no projections of his own.

92. Events, since the testimony was received, have lent
strength to the view that Duke's projections have been high.
Early this vear, Duke served on the Board and parties a notice
that two of the Perkins units have been delayed 3 years and
one has been delayed & years.li/

93. We are not convinced, however, that this circumstance

outweighs the evidence in the record of the long-term trend

in demand produced by Duke, Staff, and NCUC. These projections

11/ In a comment to Duke's notice, the Staff indicates that
Duke's delayed construction schedule reflects a drop in
demand of about 0.67 according to Duke projections and
a 1990 peak demand of 861 MWe less than the Staff's pro-
jection (filing of March 8, 1978). That reduction is in
the range of changes in demand projections characterized
by the Appeal Board in Consumers Power Company (Midland

Plant, Units 1 and 2), - 78) and
Niagara Mohawk Power Cor oration (Nine Mile Point, Unit
-2 NRC , as within the "substantial

margin of uncertainty that attends forecasting of power
demands. We do not believe it necessary to re-open the
record to re-examine the new projections.
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square well with the list of studies published by FEA in 1976
and which are set out in Staff's testimony. (Cleary, following
Tr. 436, p. 4). We note also the inclination of this Commission
o prefer historical trending techniques to econometrics dis-
cussed by the Appeal Board in Nine Mile Point.iz/

94. We find that Duke and thke Staff have proved the
need for the Perkins facility.

C. BOARD QUESTIONS ON ENVIRONMENTAL IMPACT OF PERKINS

Timing of Perkins Units
with Respect to Cherokee

55. By letter of March 8, 1977, the Board asked Applicant
and Staff to address the feasibility of deferrirg all Perkins
units until all Cherokee units might be completed rather than
planning to introduce into service each Perkins unit altermately
with a Cherokee unic.lé/ Tte purpose of the question was to

determine whether a delay in Perkins might be beneficial in

;g/ Niagara Mohawk Power Corporation (Nine Mile Point Nuclear
Station, Unit 2) A - . ) 347 (1973).

13/ Duke's revised construction schedule issued January 9,
1978, shows an operational date for Perkins' first unic
to fsllow Cherokee Units 1 and 2.
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allowing a further study of Duke's lessening demand and a
delay in the environmental damage to be done by the con-
struction and operation of Perkins. (Tr. 1658). Applicant's
response to the question appears in a letter from Duke's

Mr. Dail to the Staff dated April 13, 1977, and in Mr. Dail's
testimony. (both following 1661). The Staff's response appears
in the form of prefiled testimony and cross-examination on
that testimony. (Both following Tr. 1560). It appears that a
delay in Perkins construction and an attendant acceleration

in Cherokee construction will result in a substantially higher
cost for Perkins due to a projected escalation in the cost of
construction and a modest decrease in the cost of Cherokee due
to earlier construction of some units. This stated disadvan-
tage to a delayed Perkins schedule does not consider the cost
difference in constant (as opposed to inflated) dollars; what
the real cost difference may be does not appear from the

testimony of either Applicant or Staff.

96. An additional cost would result from an inbalance of
the location of generation on the Duke transmission system.
This would result, Duke says, in a minimum of $50 million spent

for beefing up transmission lines "a significant part" of which
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would "probably" not be needed when Perkins is built. An-
other disadvantage to this plan is that a larger work force

is needed at each site while construction there is accomplished.
This results in less efficient management of the work force,
more competition for skilled workers at the work locationms,
more strain on access facilities, and added pressure on

community services.

97. There would be an advantage to the delay of Perkins
until Cherckee comes on line onlv if it is determined now that
Perkins will not likely be needed during the time that we deal
with here. In another part of the decision we have found a
need for the Perkins plant; to delay its beginning until

Cherckee is finished would provide no benefit.

98. The Board by letter dated March 15, 1976, directed
certain questions to the Staff respecting matters contained
in the Final Environmental Statement. The Staff responded
in detail thereto. (Testimony of Robert A. Gilbert, following
Tr. 1227 and following Tr. 1336; Tr. 1228-49; 1337-41). The
Board questioned some of the answers that was provided in the
written testimony and deems that the Staff's responses were
satisfactory. One of our questions precipitated an argument

between Applicant and Staff counsel concerning the authority

of NRC to impose a condition requiring an approved erosion
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in previous sections of this decision. We have made an
independent analysis of the evidence and find that the

principle environmental costs are as follows:

(1) The clearing and grubbing of approximately 1700
acres of predominately forested and semi-forested land
for the plant site, Carter Creek Impoundment, trans-

mission line and railroad spur.

(2) The withdrawal of 1500 acres of land from

agricultural production.

{3) The possible disturbance of 2000 acres of arid
western lands due to open-pit mining operation in
connection with supplying uranium to the Perkins

plant for 30 years of operation.

(4) The escape of radon-222 into the atmosphere as
a consequence of mining and milling operation. This
will increase the radon hackground by a small fraction

of one percent.

(3) Withdrawal of 60,000 GPM (133 cfs) maximum,
42,000 GPM (94 cfs) avizage, from the Yadkin River for
/

cooling tower make-up. During times of low flow

| —

14/ Applicant's Water Use Report Table 1.



sumabls

pre

and

than

is less

flow

| ¥
Y
ol
IS

environmen




is
that the risk
We have not made any attempt to
do not believe it to

}

cost-benefit balance.

[he Board finds that the principle benefit of

i

is needed to pro-

service residential, commercial,

. users in Applicant's service area and

n the entire mco

costs which

ijction and operation of

the balance

e Yt T
J L - &




III. RADIOLOGICAL HEALTH AND SAFETY FINDINGS

A. BASIC FINDINGS

104. On May 24, 1974, the Commission docketed the
Applicant's Preliminary Safety Analysis Report (PSAR).ié/
The PSAR contains a description and safety assessment of
the site and the preliminary design and analysis of al.
of the facility's components and structures except for -
the nuclear steam supply system which has been designed
by Combustion Engineering Corporation. That part of the
system is described in the CESSAR and was incorporated by
reference in the PSAR in accordance with Appendix O to
10 CFR Part 50. The PSAR includes a discussion of the
compliance with the Commission criteria of 10 CFR Parts 20
and 100 and those criteria of 10 CFR Part 50 for which the
Applicant was directly responsible. The PSAR also describes
the Applicant's proposed organization, technical and /'
financial qualifications, and preliminary plan: for training

of personnel and conduct of operations.

15/ The PSAR (with amendments and the License Application,

with amendments) were received into evidence as Appli-
cant's Exhibit 2 at the hearings held on April 26, 1976.
(Tr. 266).
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105. The Staff performed a technical review and eval-
uation of the information and data submitted by the Applicant
in the PSAR and subsequent amendments, the CESSAR, and the
interface requirements between the CESSAR and the PSAR. As
a result of this review and its own independent analysis,
the Staff prepared a Safety Evaluation Report (''SER'"), issued
in March of 1977, and Supplement No. 1 to the SER (''SER Supp.'"),
issued in July of 1977.Lﬁ/ The Staff concluded in that SER
that, assuming favorable resolution of the then outstanding
matters discussed therein, the facilities can be constructed
and operated at the proposed site without undue risk to the
health and safety of the public. (SER, §21). In the SER
Supplement No. 1 the Staff addressed these outstanding matters

and concluded that all outstanding were resolved. (SER

Supp., §21) (Tr. 2011).

106. In the SER and the Supplement the Staff analyzed
and evaluated the distribution of population and land use
offsite, and the physical characteristics of the site in-
cluding seismology, geology, hydrology, and meteorology.

It analyzed and evaluated the design, fabrication, construc-

16/ The SER was received into evidence as Staff Exhibit 8
at the hearing held on July 21, 1977. (Tr. 2010). The
Supplement to the SER was also received into evidence
as Staff Exhibit 9 at that time. (Tr. 2014).
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tion, testing, and expected performance of the plant structures,
systems and components important to safety, and the response
of the facilities to various operating transients and to a
broad spectrum of postulated accidents, including design
basis accidents. The Staff analyzed and evaluated the
Applicant's plans for the conduct of plant operations and
plans for actions to be taken ir the event of an accident
which might affect the general public, Applicant's organiza-
tion structure and the technical qualifications of opem ting
and technical support personnel, and measures to be taken
for industrial secur’ty. The Supplement also contains an
analysis and evaluation of the financial qualifications of

the Applicant to design and construct the facilities.

107. The Board has considered the License Application,
the PSAR, and amendments thereto, the SER and the Supplement,
and the evidentiary record in this proceeding. We find that
the Staff's technical review and safety evaluation have been
adequate in nearly all respects. Howsver, in our Order of
September 7, 1978, we questioned the adequacy of the evidence
on generic safety issues. Or September 14, the Staff replied
that they proposed to introduce supplemental testimony. Our
final findings will be reserved pending the receipt of that

testimoen’ .
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108. The Advisory Committee cn Reactor Safeguards
("ACRS") has reviewed the application for Cherokee and
Perkins and has concluded in its letter dated April 14,

1977, that the Perkins units can be constructed with
reasonable assurance that they can be operated without un-
due risk to the health and safety of the public. (SER Appendix
C of Appendix A; SER Supp., Appendix D). The Applicant and
the Staff have duly considered and are taking appropriate

action to implement recommendations of the ACRS. (SER

Supp., §18).

General Description of
Site and Plant

109. The Applicant and Staff have evaluated the suit-
ability of the proposed Perkins site from the standpoint of
radiological health and safety considerations. The evaluation
has included a consideration of the reactor site criteria
identified in 10 CFR Part 100 of the Commission's Regulationms.
(PSAR,§2 ; Staff Testimony,following Tr. 407 and 696).

110. The site is located in the southeastern portion
of Davie County, North Carolina, approximately seven miles
southeast of Mocksville, North Carolina,and forty-eight
miles north northwest of Charlotte, North Carolina. (Staff

Testimony at p. 1l,following Tr. 407).
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111. The nearest population center having more than
25,000 people, as defined in 10 CFR Part 100, is the
Salisbury-Spencer, North Carolina area, which is centered
¢.,0out 12 miles from the site. The 1970 population of
Salisbury and Spencer was about 25,600 people. The 1980
population density within ten miles of the site is projected
to be about 135 persons per square mile, anq the population
density within fifty miles of the site in 1980 is projected
to be about 250 persons per square mile. (Staff Testimony
at pp. 2-3, following Tr. 407).

112. Applicant's projected population levels for the
region within 50 miles, based on projections by the iL.s.
Environmental Protection Agency, indicate a population
growth of about 120% during the period 1970 to 2020, which
corresponds to an average rate of about 177 per decade.
The Staff independent1y1§7ojected a growth of about 667 by
applying the 1974 OBERS™  Projections growth rates to the

present population in this general area. The Staff concluded

17/ OBERS is the descriptive title of a projection program
conducted by the U.S. Department of Commerce former
Office of Business Economics (OBE), now renamed the
Bureau of Economic Analysis (BEA), and the Economic
Research tervice (ERS) of the U.S. Department of
Agriculture.
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that the higher population density, as projected by the
Applicant will not likely be exceeded over the life of the
station, and that population density is not a deterrence
to locating the Perkins Nuclear Station at the selected

site. (Staff Testimony at p. 3, following Tr. 407).

113. The minimum exclusion area distance proposed by
the Applicant is 2,500 feet for the centrally located unit,
and 1,960 feet for each of the other two units, and the low
population zone radius proposed is five miles. The popula-
tion center distance of ten miles is well in excess of the
minimum distance of one and one-third times the low popula-
tion zone radius required by 10 CFR Part 100. The Appli-
cant has projected a population growth within the five-mile
low population zone from the present level of about 4,500
to about 9,400 by 2020. In addition to the resident pop-
ulation, transient population within the low population
zone is estimated to include as many as 3,100. There are
two schools within the low population zone about five miles
from the site. The Staff conducted its own review and con-
cluded that the population within the low population zone
has been appropriately described in the Preliminary Sa.ety
Analysis Report. (Staff Testimony at pp. 3 and 4, following
Tr. 407).
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114. Applicant owns all of the property within the
exclusion area. None of the property acquired by it has
mineral easements or rights owned or controlled by a second
party. The Staff concluded that by owning the property with-
in the proposed exclusion area, the Applicant can provide
control of the exclusion area in accordance with the require-
ments of 10 CFR §'00.3. (Staff Testimony at p. 4, following
Tr. 407).

115. The Staff has analyzed the five-mile low popula-
tion zone distance and concluded that appropriate protective
measures can be taken to protect the resident and transient
population in the event of a serious accident. The Staff
has not identified any unusual features for this site which
would prevent a favorable conclusion with regard to the
feasibility of developing appropriate emergency plans. The
Staff concluded that there is reasonable assurance that
appropriate and adequate engineered safety features can be
provided to meet the radiation dose guidelines values speci=-
fied in 10 CFR Part 100. (Staff Testimony at p. 6, following
Tr. 407).
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116. The Board finds that with respect to the minimum
exclusion area radius, the low population zone, and the

population center diste ze, the Perkins site meets the

guidelines of 10 CFR Part 100 and is acceptable.

117. The nearest industry to the proposed facility
is the Williams Manufacturing Company, a manufacturer of
women's apparel, located two and two-tenths miles north north-
east of the site. The Staff found that this activity will
not interact with the plant. A pipeline corridor approximately
three miles southeast of the site includes pipelines that
carry natural gas and methane. The Staff has investigated
the hazards associated with these pipelines and conc luded
that the pipelines do not pose a significant threat to plant
safety. There are no other industrial facilities within
five miles of the plant location. (Staff Testimony at
pp. 6 and 7, following Tr. 407).

118. The nearest major highway to the proposed Perkins
site is North Carolina 801, which passes six-tenths of a
mile north and cne and one-half miles west of the site.

There is adequate separation distance between the road and
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for nuclear plants

Province. (See Staff Response to Question 8, Cherokee Tr.,
ollowing p. 954; See Applicant's Testimony, Cherokee Tr.
1034-35; See so Staff's Testimony Perkins Tr. 2070). On

the basis of thi rd, the Board concludes that 0.1l5g

represents a conservative choice for the SSE.

Design Description, Principal Architectural
and Engineering Criteria

Perkins incorporates nuc'ear steam supply systems

-~ ™ £

consisting of pressurized water reactors supplied by Combustion
(""CE") and designated as their System
filed with the then
iminary reference
safety analysis
d Safety
+ to the Commission

rhermnirol
cnrougn




i 1

technical matters considered in evaluating the radiological
safety aspects of the System 80 design. Based upon its
evaluation of CESSAR, the Staff concluded that the System

80 design can be incorporated by reference in applications
for construction permits and can be constructed without
endangering the health and safety of the public. See 10

CFR Part 50, Appendix 0. The Safety Evaluation Report for
the System 80 design is attached as Appendix A to the Perkins
SER. The CESSAR was incorporated by reference into the PSAR.

124, Each Perkins unit will be designed for a power
level of approximately 3800 megawatts thermal and a net
electrical output of 1280 megawatts electric. (SER, Appendix
A, §1.2). Water will serve as both moderator and coolant,
and will be circulated through each reactor vessel and core
by four reactor coclant pumps. (SER, Appendix A, §1.2.2).
Each reactor has 241 fuel assemblies in its core with a 16 x 1"
fuel rod array. (SER, Appendix A, §4.3). Fuel pellets of
95% density uranium dioxide will be sealed in Zircalloy-4
tubing and pressurized with helium tc form the fuel rods.

Neutron absorber rods (boron carbide) will be provided in
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place of fuel rods at selected locations in the fuel
assemblies. Each fuel assembly will be provided with a
threaded joint tc allow the attachment of upper and lower
end fittings to the guide tubes so they may be removed to
allow replacement of individual fuel rods. (SER, Appendix A,
§4.2.1).

125, Each unit will be housed in a spherical steel
containment vessel surrounded by a reinforced concrete
shield building that is a cylindrical shell with an upper
spherical dome closure. The vessel and the spherical portion
of the shield building will be separated by an annular air
space. The containment will be designed for an intermal
pressure of 46.8 pounds per square inch gauge (''psig') and
for a temperature of 280°F. (SER, §6.2.1). The containment
pressure calculated by the Applicant for the worst design

basis accident was about 43 pounds per square inch gauge.

(SER, §6.2.1).

126. The containment houses the reactor, steam generators,
reactor coolant pumps, and pressurizer. The shield building
(also called the reactor building in the PSAR) contains certain

components of the engineered safety feitures systems for the
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facilities including the emergency core cooling system
equipment, containment spray system equipment, and shutdown
cooling system equipment. (SER, §§1.2.2 and 3.8.1 and
Fig. 1.1; PSAR Figures 1.2.1). An auxiliary building
immediately adjacent to the shield building includes zarcas
for fuel handling, auxiliary systems equipment, and the
control room. (SER, §1.2.3). Other major structures for
each unit include the two individual buildings for the
diesel generators (SER, §8.3.1), the turbine building,

and the three circular mechanical cooling towers. Each of
two nuclear service water pump structures, and each of two
nuc lear service water cooling tcwer structures are shared

by the three units. (SER, §1.2.3).

127. The steam and power conversion system for each
unit will be designed tc remove heat energy from the nuclear
steam supply and convert it into electrical energy by means
of a steam turbine generator. (SER, §10.1 and Appendix A,
§5.1). Waste heat rejected to turbine condensers will be
discharged from the closed-cycle circulating water system
to the atmosphere through mechanical draft cooling towers.

(SER, §1.2.3).
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128. Perkins will have a number of engineered safety
features designed for limiting the consequences of postulated
accidents. The principal engineered safety features include
the 2mergency core cooling systems, the reactor containment
syst :ms (including the containment heat removal system), the
control room filtration systems, the ultimate heat sinks, the

hydrogen control system, and the redundant onsite power systems.

129. A major portion of the Applicant's description of
the proposed design of the facilities, including the princi-
pa. architectural and engineering criteria for the design
appears in the CESSAR. The Staff has testified as to the
adequacy of the Applicant's description (SER, §21.0) and

the Board will adopt their testimony in that respect.

Quality Assurance

130. The Applicant's Quality Assurance Program has
been described in a topical report which was incorporated by
reference into the PSAR and is part of the record in this
hearing. This program has been reviewed by the Staff and
judged adequate to satisfy the requirements of Appendix B

to 10 CFR Part 50. (SER, §l7.2).
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Technical Qualifications

131. Duke Power Company is responsible for the design,
construction, and operation of the Cherokee Nuclear Stationm.
Duke Power Company will act as its own architect engineer
and be responsible for all site construction activities.
Combustion Engineering, Inc., will design the nuclear steam

supply systems.

132. The Applicant's proposed organization and train-
ing programs have been reviewed by the Staff. (SER, §13.1).
They questioned the Applicant's proposal to reduce the re-
quired experience of the Radiation Protection Manager from
nine to seven years. This matter has been resclved to the

satisfaction of the Staff. (Cherokee Tr. 948-949),.

133. The Staff has concluded that the Applicant has an
acceptable organization to design and construct the facility
and that the proposed plant organization, their qualificationms,
and the plans for offsite technical support of plant operations
are acceptable. (SER, §13.1). The Board relies on the Staff
testimony in concluding that the Applicant is technically

qualified to design and construct the Cherokee plant.
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Common Defense and Security

134. The Applicant states that the activities to be
conducted will be within the jurisdiction of the United
States and that all of the directors and principal staff
officers are citizens of the United States. The Applicant
is not owned, dominated, or controlled by an alien, foreign
corporation, or a foreign government. The activities to be
conducted do not involve any restricted data, but the Appli-
cant has agreed to safeguard any such data that might become
invoived in accordance with the requirements of 10 CFR Part
50. The Applicant will obtain fuel as it is needed from
sources of supply available for civilian purposes, so that
no diversion of special nuclea. material from military pur-
poses is involved. (SER, §19). The Board finds that the
issuance of construction permits for the Cherokee units will

not be inimical to the common defense and security.

Research and Development

135. No new research and development programs have been
identified as necessary to reach a final design. There are,
however, a number of test programs which Combustion Engineering,

Inc., will conduct to demonstrate the safety of the CESSAR
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Decision of December 30, 1977 (6 NRC Nc. 6 pp. 1314-1333)
and will not be repeated here. We will address Questions

3 and 5 which apply only to Perkins.

139. Question 3: Evacuation at
Forest Lake Camping Resort

"Does the possible 2100 people at the
Forest Lake Camping Resort, 3 miles
east of the Perkins site, pose a pro-
blem in evacuation within 2 hours in
the event of an accident?"

140. The Applicant stated that there are two exits
from the campground to Highway 64, a major state highway.
It believes that evacuation of the people at the campground
within two hours is reasonable. It noted that the finaliza-
tion of Emergency Plans will be considered in detail at the
operating license stage. (Applicant's Response at p. 6,

following Cherokee Tr. 940).

141. The Staff stated that its review experience is
that emergency plans can be developed without any unusual
difficulty to include capability for evacuating 2100 people
concentrated at a location 3 miles from a site. Transient
populations, like those at the camping resort, are generally

highly mobile and would have motor vehicles available. A
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vehicle capacity from 1,000 to 4,000 cars per lame per
hour has been observed in actual evacuations. Using 2,000
cars per lane per hour and assuming two persons per car,
the entire camping resort could be evacuated in about one-
half hour, well within the 2-hour time frame. (Staff
Response, at pp. 7 and 8, following Tr. 2017; Tr. 2051-52).
The Staff also provided examples of how individuals at such
locations could be notified. (ir. 2052-55).

142. The Board finds that the responses have adecg:ately

treated its question in this area.

143. Question 5: Dilution of Liquid
Wastes by Pumping of By-Pass Water

"What is now proposed at Perkins and
Cherokee with regard to pumping by-
pass water for the dilution of liquid
wastes? We were told that such a by-
pass stream was necessary in order to
meet 10 CFR 20 requirements. Explain."

144. The Applicant stated that pumped dilution was
not needud at Cherokee because the _iquid wastes were
released directly into the water flowing through the dam
which would provide adequate dilution to meet Part 20

requirements. At Perkins provision is made for pumping as
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much as 280 cfs of by-pass water. ' (ER, Table 3.3.0-1). The
Applicant stated that such a by-pass stream may be needed to
meet Part 20 requirements on a short-term basis when the
radiocactive releases are unusually high. (Applicant's

Response at p. 8, following Cherokee Tr. 940).

145. In the Staff's opinion the provision of so large
a dilution flow reflects the Applicant's choice to facilitate
batch releases of liquid radicactive wastes rather than slower

continuous releases as well as provide other operational

flexibilities.

146. Although slower releases might be preferable, the
Applicant will at all times comply with 10 CFR Part 20; the
operating specifications will assure compliance with Appendix
I for the average release rates. No member of the public will
be exposed to a radiation dose as high as 5 millivem per year

as a result of liquid releases from the Perkins nlant.

Financial Qualifications

147. In addition to the wristen questions discussed
above, the Board had orall:r advised the Staff that it wished

tc explore the Staff's eva uation of the Applicant's financial
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qualifications. The Staff presented a witness who testifisd
that he is satisfied that Applicant is financially qualified
to design and construct the proposed Perkins and Cherokee

facilities. (Perkins Tr. 2127).

148. The Commission's Regulations relating to the
determination of an applicant's financial qualifications
appear in Section 50.33(f) and Appendix C to 10 CFR Part °©
These Regulatior< state that there must be reasonable
assurance that an applicant can obtain the necessary funds
to cover the estimated construction costs of a proposed
nuclear power plant and its related fuel cycle costs. This
standard of reasonable assurance, however, must be viewed in
light of the extended period of time from the start of con-
struction to the date of commercial operation. The earliest
dates for commercial operation of the Cherokee and Perkins
plants are estimated to be January 1984, for Cherokee Unit No.
l; January 1985, for Perkins Unit No. 1; July 1986, for
Cherokee Unit No. 2; July 1987, for Perkins Unit No. 2;
January 1989, for Cherokee Unit No. 3; and January 1990, for

19/
Perkins Unit No. 3.7  Consequently, one nmust necessarily make

19/ The dates for commercial operation stated above were the
ones used by the Staf{ witness in analyzing the ability of
the Applicant to finance the construction of the plant.

On January 9, 1978, the Applicant announced that Perkins
Units 1 and 3 will each be delayed three years (to 1988 and
1993 respectively) and Perins No. 2 will be delaved four
years (to 1991). This delay should not make financing

more difficult and we see no reason for re-evaluating the
testimony on financial qualifications.



certain assumptions about future conditions. Two basic

assumptions the Staff has made in its analysis a-e that there
will be rational regulatory policies with respect to the
setting of rates and that viable capital markets will exist.
The former assumption implies that rates will be set to at
least cover the cost of service, including the cost of
capital; the latter assumption implies that capital will be

available at some price. Given these assumptions, the Staff

then focused on the reasonableness of the Applicant's financia

planning.

149. The Staff witness further testified as to the
reasonableness of the Applicant's financial assumptions.
(Perkins Tr. 2129, 2218). He stated that the policy to
internally generate +u7 of capital requirements projected
by Applicant is reasonable and attainable (Perkins Tr. 2224;
SER Supp. §20.4) and that Applicant's assumptions of 517%
long-term debt, 137 preferred stock, and 367 ccmmon stock
is in line with other utilities. (Perkins Tr. 2147; SER
Supp. .§20.3.2, 20.4).

150. The Board inquired as to Applicant's experience
with interest coverage. (Perkins Tr. 2148-54)., The Staff
testified that the past experience of the Company is that

they have been able to maintain a reasonable interest




coverage figure. (Perkins Tr. 2156). Further, it also
testified that the Cowmpany has been in an improving position
over the past two years with respect to interest coverage.
(Perkins Tr. 2156). In response to a specific question,

the Staff stated that the increase in the Applicant's con-
struction project due to Cherokee should not worsen the
Company financially, for as long-term debt increases, items
that make up the coverage of interest would also be in-

creasing. (Perkins Tr. 2157).

151. The Staff evaluated Duke's plant growth rates to
determine if the Applicant was attempting to undertake a
program beyond that which it achieved in the past ten years
and found that the proposed construction program was not
bevond what they had achieved in the past. (Perkins Tr.
2180). Applicant's annual compound growth rate was 157
in terms of gross plant for the period 1966-1976; for the
period 1976-1986 it will be 11%7%. (Perkins Tr. 2179, 2202).
In the event growth does not meet projections of the Applii-
cant, the Staff stated such would not have a serious effect
on the financial condition of the Company inasmuch as the
Company has several alternatives available, such as slowi.g
construction and selling power outside. (Perkins Tr. 2162,

2185-89; See Alsc Tr. 2146).
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IV. CONCLUSIONS OF LAW

154. The Board has reviewed the entire record of this
proceeding, including the proposed findings of fact and
conclusions of law submitted by the parties. All of the
proposed findings and conclusions submitted which are not
incorporated directly or inferentially in this Partial Initial
Decision are herewith rejected as being unnecessary to

the rendering of this Partial Initial Decision.

155. The Board concludes that the review of the appli-
cation by the Staff has been adequate except for consideration
of generic safety issues and alternate sites. The Board's
Order of July 14, 1978, determined that the record would be
reopened to receive additional evidence on alternate sites.

We will also expect supplementary testimony from the Staff
concerning the plans for dealing with certain generic safety

issues.

156. Findings in accord with 10 CFR 50.35(a) and findings
concerning the health and safety of the public will be reserved
pending the receipt of additional evidence concerning generic

safety issues. At this time we find that:
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(1) The Applicant is technically qualified

to> design and construct the proposed facilities.

(2) The Applicant has reasonably estimated the
costs and is financially justified to design and

construct the proposed facilities.

(3) The issuance of permits for construction
of the facilities will not be inimical to the

common defense and security.

157. The Board's conclusions under the Nationul
Environmental Policy Act of 1969 (NEPA) and the requirements
of 10 CFR Part 51 will be deferred pending the cor:p.etion

of the evidentiary hearing on alternate sites.
V. ORDER

Based upon the Board's findings and conclusionms,
and pursuant to the Atomic Energy Act of 1954, as amended,
and the Commission's Regulations, IT IS ORDERED, in
accordance with 10 CFR §2.760, §2.762, §2.764, §2.785, and
§2.786 _Chat this Partial Initial Decision shall become
effective immediately and shall constitute with respect to
the matters covered therein the final action of the Commission

fortv-five (43) days after the date of issuance hereof, sub=-



in support
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