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I Introduction
'l. On October 10, 1973 the then Atomic Energy Commis-

sion, which will be referred to herein by its present name,

14 Nuclear Regulatory Commission (NRC), issued a notice of the
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receipt of the application of Pacific Gas and Electric Company

(PGandE) for facility operating licenses for Units 1 and 2 at
its Diablo Canyon site in San Luis Obispo County, California.
The notice was published in t'e Federal Receister on October 19 I

1973 (38 F.R. 29105) . The Units are Westinghouse pressurized

water reactors designed to operate at, steady-state power levels
of 3338 and 3411 megawatts thermal, respectively.

2. Pursuant to the notice of hearing petitions for
leave to intervene were filed by a number of individuals and

entities. In a Memorandum and Order dated December 14, 1973

the Licensing Board appointed to rule on the petitions to inter-
vene admitted the State of California as a party to the proceedin
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and denied the other petitions while granting time to cure the

defects therein. In a Memorandum and Order dated January 25,

1974 that Board concluded that a hearing is warranted, issued

a notice of hearing, and admitted as parties to the proceeding,

in addition to the State of California, Scenic Shoreline

Preservation Conference, Inc., Elizabeth E. Apfelberg, Sandra
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Silver, John J. Forster and Lonnie Valentine. In a Notice of

Special Prehearing Conference dated February 25, 1974 the

present Licensing Board described the parties admitted by the

prior Board's previous orders as listed above naming Apfelberg
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and Silver also as representing the San Luis Obispo Mothers for

Peace and Forster and Valentine also as representing the Ecology

Action Club of California Polytechnic State University of San

15

16

17

18

19

20

21

22

23

26

Luis Obispo. Subsequently, Mr. Valentine dropped out of the

proceeding and Mr. Forster appointed Mr. Gordon Silver to

represent him (Tr. 438, 452).

3. Prehearing conferences were held March 26, 27,

April 30, and May 1, 1974. In an order dated May 30, 1974 the

Board listed the accepted and rejected contentions of the parties

In an order dated June 13, 1974, ultimately affirmed on appeal in

ALAB 223, the Board admitted William P. Cornwell as a party
specifying his contention for purposes of discovery. Subsequent

orders of the Board clarifying its May 30 order and dealing with

requests for reconsideration were issued June 18, July 23, and

July 24, 1974.

4. The Construction Permit for Unit 1 was issued





April 23, 1968 and thus this facility falls under Section C of
Appendix Zh to 10 CFR 50. The Construction Permit for Unit 2 ~

was issued December 9, 1970, and thus this facility falls within
4 Section B of 10 CFR 50, Appendix D. Since both Sections B and C

of Appendix D to 10 CFR 50 required environmental reports to be

6 filed within 60 days after September 9, 1971 both PGandE's

7 Environmental Report (App. Ex. 1), and the NRC Staff's Final
8 Environmental Statement (Staff Exs. 1, 2) cover both Units.
9 Pursuant to Section B to 10 CFR 50, Appendix D, a hearing was

10 held to consider the environmental aspects of construction and

operation of Unit, 2 (8 AEC 277). At the hearing the NRC Staff
proposed that certain conditions be inserted in the construction

permit. PGandE too'k no exception to these conditions at the
14 hearing (8 AEC 310) and they are discussed further below.

5. Additional prehearing conferences were held on

16
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April 10, 1975 and July 13, 1976 to attempt to refine the various

contentions of 'the Intervenors. On July 20, 1976 the NRC Staff
circulated what it regarded as the consensus reached at the

19 July 13, 14 prehearing conference with respect to the environ-.

mental contentions being advanced by Xntervenors which were ripe
for hearing. Also included were a contention concerning alter-
natives to once-through cooling and inland sites, which was
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1 Appendix D was superseded by 10 CFR Part 51 effective
August 19, 1974 (39 F.R. 26279). Facility license
proceedings in which notice of hearing was published in
the Federal Recei ster on or hefore August 19, 1974 are
subject to the provisions of Appendix D of 10 CFR Part
50 (10 CFR 51.56).
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dropped as being outside the NRC's jurisdiction, and certain

contentions, denominated "Controverted Contentions", as to

3 which the parties were unable to agree. These various conten-

tions are set forth below:

Once-throu h Coolin

1. Whether information developed subsequent to the Commission

hearing in September 1973 demonstrates that the Staff's

Final Environmental Statement (FES) adequately considers

the extent or effect of the facilities'hermal plume on
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the environment, as to:
Whether the mouth of Diablo Canyon is the point of

discharge.

13

14

15

B. Modeling of heat transfer to the atmosphere.

C. Quantitative data on turbidity.
D. Quantitative data on sublethal thermal effects.

E. Winds and currents causing recirculation.
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F. Impingement and entrainment of organisms.

G. Species losses and regeneration of significant marine

20

breeding areas including larval abalone.

H. Size of the 4 degree. isotherm.
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I. Procedures to ensure that the plume will not exceed

predicted values.

J. Growth and concentration of bull kelp, as affected by

heat, chlorine and foam emitted from the Diablo Canyon

discharge structures, and its effect on abalone which

feed on it.





Cost Benefit

2. Whether the NEPA cost, benefit analysis improperly assesses

the benefits to the plant by improper assumptions on:

B. Plant malfunctions, brea)(downs, downtime, or reduced

operational efficiency causing a low reliability factor.

Co er Dischar e

9
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3. Whether adverse environmental effects are being or will be

experienced by abalone due to residual particulate copper

from previously-installed condenser tubing.

Low-level Radiation
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4. Whether the FES and amendment inadequately consider as

environmental costs the doses and effects of low level

radiation as to:
C. Somatic effects, including incidences of human cancers,
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leu3cemias and infant mortalities and genetic effects

of routine releases on the population within a 50

miles radius of the plant.
D. Somatic and genetic effects on plant personnel including

inadvertent ingestion of radioactive materials.

The following contentions will be dropped

as being outside the scope of the NRC's

Cornwell
fur3.sd3.ction ~

5. The alternatives to once-through cooling of cooling towers
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or inland sites.
0 0 0 0





CONTROVERTED CONTENTIONS

Cost Benefit.

6

2. Whether the NEPA cost benefit analysis improperly assesses

the benefits to the plant by improper assumptions on:

A. Nuclear fuel shortages.

C. ECCS deficiencies causing added expenditures.

Low-level Radiation
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4. Whether the PES and amendments inadequately consider as

environmental costs the doses and effects of low-level

radiation as to:
A. Build-up of concentration of radioisotopes in the

food chain.

B. Number of nuclear reactors planned for the state.

6. On September 1, 1976 the Board issued an order

providing that evidence would be received on the following con-

tentions: 1-A through 1-J; 2-A; 3; 4-A, 4-C, 4-D. Contention

4-B was also accepted modified to refer to the number of reactor's

under construction or currently in operation in California. In

connection with Contention 3 the Board stated it would also hear

evidence on titanium raised by Scenic Shoreline Preservation

Conference, Inc. in its motion dated June 8, 1975. In an order

dated October 4, 1976 the Board accepted the non-seismic aspects

of Contention 2-B.

7. On September 7, 1976 Intervenors filed a motion to

add three new contentions relating to (1) environmental impacts

from earthquake induced accidents, (2) the nuclear fuel cycle
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including reprocessing and disposal of nuclear fuel wastes and

(3) energy conservation. The motion was denied by the Board in

its order dated October 12, 1976. At the hearing the Board

accepted Contention (1) from Intervenors'eptember 7 motion

but declined to take evidence until the safety hearings (Tr.

1609) .

8. Motions for summary disposition of various con-

tentions were filed by PGandE and the NRC Staff. The motions
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were granted by the Board as to Contentions l-A, 1-B, 4-B,

(order dated November 5, 1976) and 4-A (order dated January 27;
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1977) .

9. The hearing was held in San Luis Obispo December 7-

10 and 13-17, 1976 and submitted. Mr. William P. Cornwell did

not participate. Although the parties agreed to submit proposed

'findings the Board indicated it, would not issue a decision until
the saf ety hearings have been held (Tr. 3263) .

'I

Environmental Report and Final

Environmental Statement

10. PGandE's Exhibit 1 consisted of its Environmental

Report (ER) dated August 9, 1971 and eight supplements dating
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from November 9, 1971 through February 4, 1976.. The ER and the

first three supplements were reviewed in connection with the

environmental hearing held concerning Unit 2 (8 AEC 281). The

subsequent five supplements to the ER provide updated information

as to (i) environmental impacts of construction and operation of

the Units, (ii) additional environmental investigations, and





1 (iii) the model study of the cooling water system. As to the

2 latter PGandE presented as a witness the expert who designed the

4
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model and ran the tests (Tr. 1616, et st.). The model was built
in response to a condition added to the Unit 2 construction per-

mit after the environmental hearing (8 AEC 311). The model was

constructed to a scale of 1'-75'nd covered that portion of the

site which extended 4800 feet out to sea and 6400 feet along the

coast. (Tr. 1620). The model studies provided evidence responsive

to various of the Intervenors'ontentions, as discussed under

Section IIIbelow.

ll. The Staff issued a Draft Environmental„Statement

in December 1972, which was made available to various govern-

mental agencies and the public (37 F.R. 26459). A Final Environ-
14 mental. Statement (FES) was issued in May 1973 and was Staff

Exhibit 1 in this proceeding. An Addendum to the FES was issued

by the Staff on May 28, 1976; notice of its availability was
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published in the Federal Receister on June 7, 1976 (41 F.R.22895) .

The Addendum represents an updated assessment of the environ-

mental impacts associated with the proposed operation of the
*

Diablo Canyon Units and constituted Staff Exhibit 2 in this
proceeding. As set, forth in the FES Addendum the Staff concluded

"On the basis of the analysis and evaluation set

forth in this statement, and after weighing the

environmental, economic, technical and other benefits

against environmental costs and after considering

available alternatives at the construction stage,
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it. is concluded that the action called for under

NEPA and 10 CFR Part, 5l, is the issuance of
operating licenses for Units 1 and 2 of the Diablo

Canyon Nuclear Generating Plant subject to the

8

following conditions for the protection of the

environment which supersede those in the Final
Environmental Statement.

a. License Conditions
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Before engaging in additional construction or

operational activities which may result in a

significant adverse environmental impact. that.

was not evaluated or that is significantly
II

greater than that evaluated in this Environmental

Statement, the applicant shall provide written
notification to the Director of the Office of
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Nuclear Reactor Regulation.

b. Significant Technical Specification Requirements
II

(l) The applicant will carry out the environmental

(thermal, chemical, ecological, and radiation)
monitoring program as well as special studies

that will be made part of Appendix B to the

operating license to confirm the biological
impacts predicted by the staff.

(2) The applicant will perform the special studies

related to chlorination, defouling, and dy'e

and thermal measurements as specified in
Construction Permit CPPR-69.
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(3) The applicant will operate the defouling
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treatment system in such a manner that the

thermal alteration of the receiving waters

is no more than that for the treatment of

one unit with the other unit in full operation.

(4) During operation, the applicant will insure

that erosional problems do not occur within
the transmission line rights-of-way or in
the environs of the plant, site.

(5) If other harmful effects or evidence of

irreversible damage are detected, the

applicant will provide to the staff an

analysis of the problem and a proposed

course of action to alleviate the problem."

III Findings of Fact
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12. Since this is part of the operating license pro-

ceeding only matters new or different from the construction

permit stage need be considered (10 CFR 50, Appendix D, g A.9,

10 CFR 51.21) . Because PGandE's ER and Supplements and the

Staff's FES and Addendum were not controverted these proposed

findings will largely be limited to a consideration of the

matters in dispute between the parties. These, in turn, involve
the contentions of the Intervenors, which are considered below

in numerical sequence.

26





1. Whether information develo ed subse uent to the

Commission hearin in Se tember 1973 demonstrates

that the Staff's Final Environmental Statement

FES ade uatel considers the extent or effect

of the facilities'hermal lume on the environment.

as to:
C. Quantitative data on turbidit
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PGandE has measured suspended solids concentration monthly from

July 1974 through June 1975 (ER Supp. 6, p. 4; Wells, Figures 2,

3) . Data prior to November 1974 illustrate variability of sus-

pended solids at each of the stations with the circulating water
I

pumps operating. Data collected after November 1974 show condi-

tions at the same stations with the pumps off. The variation in
14 suspended s'olids concentration at each station exceeds variation
15
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among the stations and exceeds variation at any station with

pumps on or off. In short, suspended solids concentration and

thus turbidity is not affected by station operation (Samworth 4
\

following Tr. 2978; Samworth 2-4 following Tr. 3014 (Staff Ex.8);

Wells 4, 5 following Tr. 1644; Tr. 2980, 2981, 3009-3013) .

D. Quantitative data on sublethal thermal effects

The Er Supplements and FES Addendum deal with
both lethal and sublethal effects on important organisms (as

defined by Regulatory Guide 4.2) such as abalone, bull 'kelp and

zooplankton. Sublethal effects will be primarily on growth and

survival (Cain 6 following Tr. 2973) . In the adult abalone

thermal tolerance tests both the sublethal effect of detachment





from the substrate and the lethal death point were quantified

(Adams 4, 5 following Tr. 1678) . The California Department of

Fish and Game also looked at sublethal effects in larval abalone

and for the delayed effects of rapid temperature rise on repro-
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duction. Zooplankton tests at operating plants included the

sublethal effect of impaired swimming ability. In addition,

sublethal effects on copepods and bull kelp were studied. A

review of the data available on sublethal thermal effects indi-
cates that as much as a 10-20 acre area of Diablo Cove will be

unproductive for bull kelp, and kelp in the rest of the Cove

may be less productive than kelp in other areas outside the Cove.

The loss of 10-20 acres of bull kelp would not be significant to

the regional kelp population or to the populations of organisms

dependent on kelp for habitat since sufficient quantities of kelp

will be available in northern Diablo Cove or nearby coves to

support the abalone population now present in the Cove (Cain 9

following Tr. 2973). In any event, the data indicate that sub-

lethal effects have been fully considered in determining the

survival of important organisms at Diablo Canyon (Adams 5, 6

following Tr. 1673; Cain 6-10, 18 following Tr. 2973).

E. Winds and Currents Causin Recirculation

The physical model of the Diablo Canyon cooling

water system was deliberately constructed to determine, among

other things, the potential for recirculation (Wells 5 following
Tr. 1644) . Recirculation is not expected to occur because the,

discharge plume is thrust well seaward before its momentum

12
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subsides and the plume conforms to the prevailing coastal cur-
rent. Furthermore, even if warmed surface water should enter

the Cove recirculation effects would be negligible because of the

40-foot depth at the intake structure opening, which ensures

added dilution. The maximum credible equilibrium recirculation
rise in cooling water temperature was calculated to be 0.1'C.

(Wells 5, 6 following Tr. 1673; Fliegel and Hulman 6, 7 following
Tr. 2965; Tr. 1633; Staff Ex. 2 p. 3-10).

10

12

13

14

15

16

17

18

19

20

21

22

23

26

F. Im in ement and Entrainment of Or anisms

PGandE conducted simulated entrainment tests
and mortality observations of larval abalone which were continued

at intervals up to 48 hours after testing began (Adams 7 followin
Tr. 1673). The results were reported in ER Supplements 4 and 5.

In addition, neither PGandE nor any other investigator has found

delayed mortality in zooplankton (including copepods) from

thermal entrainment (Adams 7 following Tr. 1673). Preliminary
information on numbers and kinds of fish impinged in the period

December 3, 1975 to January 23, 1976 is set forth in ER-8.

Between December 3, 1975 — February 27, 1976 the impingement rate
for 47 days in this period was 1.51 fish per day averaging 4 oz.
Extensive information has been supplied in the ER Supplements

for the evaluations made in the FES Addendum. As stated in the

FES Addendum the new larval fish information indicates that the

average density of fish present is only one-third that used to
estimate potential impact in the original FES (Adams 8, 9 follow-
ing Tr. 1673; Staff Ex. 2 p. 5-5). In summary, it is expected

„

13





that the effects of impingement and entrainment, will be small

considering the wide coastal distribution of the potentially
entrained species (Tr. 1701; Cain 12, 13, 18 following Tr. 2973;

Tr. 2995) . Additional data will be obtained when the circulating
5 water pumps are turned on again and the Environmental Technical

6 Specifications will require routine impingement monitoring during

9

the first years of operation to provide data on the actual number

and species impinged on the traveling screens (Adams 8 following
Tr. 1673; Cain 10-14 following Tr. 2973; Staff Ex. 2 pp. 2-14,

10 5 5) .
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G. S ecies Losses and.Re eneration of Si nificant
Marine Breedin Areas Includin Larval Abalone

This subject is treated extensively in the FES

Addendum (gg 2.7.2 and 5.3.2). The Staff concluded that the loss
of as much as 10-20 acres of bull kelp in Diablo Cove will not

adversely affect the regional marine life that is dependent upon

kelp. Because the populations of abalone and sea urchins within

Diablo Cove have been reduced to a small fraction of their former

abundance primarily due to factors unrelated to the plant the

additional impact of the thermal plume will be small (Adams 10,

13 following Tr. 1673; Staf f Ex. 2 pp. 2-2 — 2-10) . Further,

analysis indicates that no significant portion of species popu-

lation in Diablo Cove will be prevented from breeding in the site
vicinity. In any event, even if there were major damage to the

Cove populations the overall effect on the species themselves

would be minimal as the Cove area is only a small part of the





available coastal breeding areas (Cain 15-17, 19 following Tr.
2 2973) .

3 H. Size of the 4 De ree Isotherm

The physical model results included predicted

thermal plumes obtained under a variety of heat load, ocean cur-

rent, tidal, and cooling water system flow conditions. The

7 model results, the ER Supplements, and the FES Addendum all agree

that when Units 1 and 2"are operating at full load the 2'C

(3.6'F) isotherm may cover all of Diablo Cove under most oceano-

graphic conditions and as much as a mile to sea, enclosing up to

400 — 500 acres. A number of naturally occurring factors in-
cluding air/water interactions, ocean turbulence, and vertical
upwellings mixings are not susceptible to physical modeling.
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However, these factors will serve to reduce the area enclosed by

a particular prototype isotherm below the levels predicted by

17

18

the models. In any event, the environmental effects of the 2'C

isotherm are minimal, and thus more exact, estimates of its size

are not warranted (Fliegel-Hulman 7, 8 following Tr. 2965; Wells
19 6, 7 following Tr. 1644; Staf f Ex. 2 p. 2-10) .

20

21

22

I. Procedures To Ensure That The Plume Will Not

Exceed Predicted Values

As stated above natural environmental condition

,24

are expected to produce prototype plumes of smaller size than

those predicted by modeling. However, a thermal monitoring pro-

26

gram will be required to confirm plume predictions (Fliegel-

Hulman 8, 9 following Tr. 2965; Wells 7 following Tr. 1644) .





J. Growth and Concentration of Bull Kel As

Affected B Heat Chlorine and Foam

Emitted From the Diablo Can on Dischar e

Structure and Its Effect on Abalone Which

6

Feed On It
(1) Heat
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As previously stated (p. 12) it has been

concluded that a 10-20 acre area of Diablo Cove will be
unpro-'uctive

for bull kelp, that the loss of 10-20 acres of bull kelp

would not be significant to the regional kelp population or to

the populations of organisms dependent on kelp for habitat, and

that sufficient quantities of kelp willbe available in northern

Diablo Cove or nearby coves to support the abalone population

now present in the Cove (Cain 9 following Tr. 2973) .

Abalone within the bottom 10-degree iso-

therm will be adversely affected, but as this area of the bottom

is expected to be small and the present, density of abalone in

the predicted plume area is'ery low due to sea otter predation,

the impact on the abalone population will be small (Cain Ibid.)
Extensive monitoring of kelp and abalone

populations in Diablo Cove and control areas has been conducted

and will be continued and included in the Environmental Technical

Specifications. Continuation of these programs and others is I

also required by the State of California NPDES permit (Cain 10

following Tr. 2973) .





(2) Chlorine

As stated in the FES a concentration of
1.0 ppm chlorine had no effect on giant kelp (Staff Ex. 1 p.

5-15); response of bull kelp should be similar. Each pump system

will be treated for only 10 minutes per day rather than continu-

ously as in the experiment. The chlorine discharge limit speci-

fied in the Diablo Canyon NPDES permit is 0.1 mg/1 total avail-
able chlorine at the point of discharge, or one-tenth the level
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cited above, and contains other restrictions on the duration of
the chlorine discharge. The discharge stream is further diluted

by mixing with the receiving water (Adams 14 following Tr. 1673;

Samworth 5, 6 following Tr. 2978; Tr. 2981, 3008).

The effects of chlorine on abalone have

been studied in PGandE's laboratory at the Diablo Canyon site.
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Specimens survived doses many times larger than those permitted

in the NPDES permit; Thus, the limit specified in the permit

will be adequate to protect abalone. In addition, the discharge

plume is expected to be primarily a surface phenomenon impinging

on the bottom of the Cove at full concentration only near the

discharge structure. In short, there will be no impact of
chlorine on abalone (Adams 16, 17 following Tr. 1673; Samworth

5-7 following Tr. 2978) .

(3) Foam

Foam was produced in varying quantities
during operation of- the cooling water pumps in 1974, 1975, and,

1976. Foam also occurs naturally along the California coast.

17





3

As part of the NPDES monitoring program aerial photographs have

been taken of the kelp beds. These photographs, verified by

on-ground inspection, reveal a normal pattern of bull kelp
4 growth in Diablo Cove for the years 1974-1976, including the

area of Diablo Cove affected by the foam from the discharge.

The kelp canopy has increased in each of the years in question

which supports the conclusion that. the foam has not affected the

growth and development of the kelp beds. PGandE has developed
I

and is following a plan for the study of foam. This study, which

includes mitigative measures if necessary, is to be completed

near the end of 1978 (Adams 14-16 following Tr. 1673; Samworth

12 8-10 following Tr. 2978; Tr. 3006 Staff Ex. 2 pp. 5-1, 5-2) .

The effects of concentrated sea foam on black
14 abalone and sea urchins were also studied at PGandE's laboratory.

The animals were able to live in a 100% solution of this concen-
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trate for the duration of the 96-hour static bioassay (Adams 17

following Tr. 1673).

(4) Conclusion
The analysis of information in the FES and FES

Addendum and new information provided in the testimony only re-
inforces the original assessment that. while there will be effects
from heat. on bull kelp within Diablo Cove there will be no

measurable adverse effects on bull 'kelp and abalone from chlorine

or foam (Adams 17 following Tr. 1673) .
I

'I

K. ~Summar

The Board finds that the assessment provided

18





1 in the FES and FES Addendum reinforced by the testimony deals

2 adequately with the above contentions. The Board concludes that
3 operation of the Diablo Canyon facility will not have a signifi-
4 cant adverse impact on the marine ecosystem in the site vicinity.
5 Some individuals of a particular species population will be lost,
6 but the loss is considered acceptable in that. the overall species

population will not be adversely impacted. All pxedicted losses

are considered sustainable to the species population (Cain 18

following Tr. 2973).

10 2. Whether The NEPA Cost Benefit Anal sis Im ro erl

12

13

14

Assesses The Benefits To The Plant B Im ro er

Assum tions On:

A. Nuclear Fuel Shorta es

Analysis of uranium resources and their avail-
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2;1

ability has been carried out'by the government since the late
1960's. For many years this work was done by the AEC; in 1975.,

this activity was made paxt of ERDA (Patterson 1).

(1) U. S. Resource Position

Resources designated as ore reserves have

the highest assurance regarding their magnitude and economic

availability based upon the very conservative methods used in so

Z3

classifying them . Resources that do not, meet the stringent re-
quirements of reserves are classed as potential resources, which

in turn are subdivided into three categories: probable; possible
and speculative. Since the geology of the United States as it

26 relates to mineral deposits can never be completely known in

19





1 detail, it will not be possible to produce a truly complete

2 appraisal of domestic uranium resources. However, so far as the

3 overall appraisal is concerned, it is more likely that the total
resources 'eventually will prove larger than present, estimates

rather than less (Patterson 2-4 following Tr. 3068; Witzig 8

6 following Tr. 1958) .

Conversion of presently estimated poten-

tial resources into ore reserves will take many years and will
9 cost several billion dollars. The conversion of potential re-

10

11

sources to ore reserves and expansion of production facilities
-can be accomplished when required as markets expand and produc-

13

tion is needed (Patterson 4, 5 following Tr. 3068).

Increasing production costs have an im-

14 pact. on resource availability. Higher prices are needed to
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produce ores of lower quality and those with more difficult
mining or milling characteristics. Such reserves, though well>

delineated, are not available if prices are too low. The

domestic uranium industry has, over most of its lifetime, been
1

concerned with discovery and production of uranium at costs in

the range of $8 to $ 10 per pound, or less. In view of the

higher cost uranium in reactors, resource estimates by ERDA in

recent years have included resources that would be available at

$ 15 and $ 30 "production cutoff costs", which are arbitrary

reference costs and not prices. At cost levels above $ 30 per

pound, there has been little effort at appraisal of resources

or in exploration. Therefore these resources are poorly known

20
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at present, although efforts are being made to appraise them.

Based upon a preliminary national uranium resource evaluation

ERDA estimates resources of 3.7 million tons (U308 ore in the
4 ground) at a production cost of up to $ 30 per ton. Of this

640,000 tons, which is adequate to supply all reactors that

11

12

13

will be on line in 1980 for 30 years'peration, are in the ore

reserve category, and an estimated additional 140,000 tons is
attributed to byproduct material through 2000. Probable re-
sources amount to 1,060,000 from U308 (Patterson 5-8, Figure 2

following Tr. 3068; Witzig 8, Table 3 following Tr. 1948).

(2) Attainable Production Levels

The domestic industry currently has a pro-

duction capacity of around 16,000 tons U308 per year. Plans

have been reported to expand capacity to 24,000 tons per year

l6

17

by 1978. Including $ 30 ore reserves and potent'ial resources

and considering that some imported uranium will add to supplies,
it is considered realistic to plan on the basis that a 60,000 ton

18 per year supply is achievable from currently estimated resources.
19

20

21

22

23
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This level of production could be reached by the 1990 "s (Patterso

8 following Tr. 3068) .

(3) Reactor Ca acit
Taking into account losses and uncer-

tainties an annual production rate of 60,000 tons U308 would

I'upport.steady state capacity of 300 thousand MWe with uranium
25

~ recycle and 246 thousand MWe without uranium recycle at a 75%

26 capacity factor, assuming a population of 1/3 BWR's and 2/3 PWR's
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At an average load factor of 66% this amount. of fuel would sup-

port 341 thousand MWe with uranium recycle and 278 thousand MWe

without, recycle. As of March 31, 1975 there were 236 reactors

(235 thousand MWe) operating, under construction, or planned

and on order, including the Diablo Canyon Units. Assuming this
population of reactors the 30-year U308 requirements are

1,328,000 short tons U308 for the uranium recycle case and

1,577,000 short tons U308 for the no recycle case. These levels

are well within the 1,840,000 short tons expected to be available

in reserves and probable potential resources categories at cut-

off costs of $ 30 or less (Krug 17 following Tr. 3197). In fact

the ore in the reserve category coupled with the probable cate-

gory is sufficient. for 30 years'peration of all reactors

placed on line- sometime after 1985,. based upon ERDA estimates of

reactor capacity, which are considered high and 80% capacity

factor. This latter conclusion does not consider either
plutonium or uranium recycle (Witzig 2, 9 following Tr. 1958;

Tr. 1973). Industry as well as the Federal government. has and

will continue to maintain a cognizance of the availability of .—

uranium fuel compared to projected requirements. If and when
1

a reassessment is needed it is highly li3cely that policy deter-

minations, as well as fuel optimization and technological condi-

tions, will cause more favorable assumptions (Witzig 9, 10

following Tr. 1958) .

These figures are based upon achieving

design burnup equilibrium values of 32,600 megawatt days

22





1 (thermal) per metric ton of uranium (MWD/MTU) for pressurized

2 water reactors and 27,500 MWD/MTU for boiling water reactors.

These burnups are reasonable and achievable (Krug 3 following

Tr. 3197; Witzig 5, 6 following Tr. 1958). It is also assumed

5 that satisfactory mechanical performance of the fuel will be

6 attained over the long term (Krug 1 following Tr. 3197).

7 Practically all fuel failure mechanisms resulting in the pre-

mature discharge of fuel assemblies have been due to hydriding,

pellet cladding interaction, and fuel densification with cladding

1O collapse. Hydride and fuel densification problems have been
t

completely resolved and pellet cladding interaction problems

are in the process of being resolved. No new modes of fuel

failures have been noted since mid-1974 (Houston 7 following

14 Tr. 3036; Tr. 3037). Thus, the assumption of satisfactory fuel
15

16

17

per formance is justified.
(4) Uranium Resource Availabilit

U. S. mining practice results in re-

covery of high percentages of the uranium contained in a deposit.
19 Also there are additional resources which will be available from

20

21

22

23

24
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26

new discoveries of low cost reserves and use of reserves beyond

the currently estimated $ 30 reserves, byproduct and probable

potential resources. Additional uranium supplies will be avail-

able from foreign sources if needed. All this assures an

adequate supply of uranium for fuel for the Diablo Canyon

reactors and shows that the benefits from the plant were not

improperly assessed because of nuclear fuel shortages (Patterson

23





10, ll, 23 following Tr. 3068; Witzig 1, 9 following Tr. 1958) .

B. Plant Malfunctions Breakdowns Downtime or

Reduced 0 erational Efficienc Causin a Low

Reliabilit Factor

Preliminarily, it should be noted that
6 since virtually all the capital investment has been made in this

(

7 project the effect of capacity factor on a cost-benefit analysis

8 is inconsequential. The unexpended non-recoverable costs are

9 minimal while the benefits are the same or have increased sub-

stantially since the original NEPA analysis (Carroll 3 following

Tr. 1755). The following annual capacity factors are being

assumed by PGandE for the Diablo Canyon Units for purposes of

14

15

future resource planning:

Years of 0 eration Annual Ca acit Factor

65o

17

18

19 5 and beyond

69%

75. 7%

78.4%

79.8%

22

23

25

26

The historical median cumulative lifetime capacity factor of
large nuclear units after their first refueling is 70/o. About

one~arter of these units have capacity factors greater than

80% and about one-quarter less than 60% Nhile nuclear plant
capacity factors have varied in the past thus it is clear that
nuclear plants can operate at capacity factors in excess of 75%.

As a result it is reasonable to expect that as additional

24
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experience is gained in construction, operation, maintenance and

licensing of light water reactors that an increasing fraction of

nuclear power plants will operate at higher capacity factors

(Krug 4 following Tr. 3200).

6

10

Various factors exist which make it
reasonable to assume that Diablo Canyon will prove more de-

pendable than historic statistical data on operating units would

indicate:
1. Forced outages account for about 36% of the total

outage time of these units, of which about one-half involved

12

13

14

15
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20
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major forced outages (over 500 hours) . These have lead to

significant design efforts to correct these problems by plant

modifications. Successful implementation of these modifications

can by itself improve capacity factor by about 6%.

2. Diablo Canyon has a number of sister units in com-

mercial operation. The startup and operating experience of

these units can be utilized at Diablo Canyon to avoid potential

problems ~

3. Fiscal incentives exist to cause PGandE to manage

optimally refueling, inspections and repairs to minimize

scheduled and forced outages because of the high costs of re-

placement energy on PGandE's system. As a result the Diablo

Canyon Units are expected to operate at a higher capacity factor

than the industry average (Carroll 2-5 following Tr. 1755;

Tr. 3253) .
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3. Whether Adverse Environmental Effects Are Bein

Or Will Be Ex erienced B Abalone Due To Residual

Particulate Co er From Previousl Installed

Condenser Tubin

In 1974 a discharge of copper into Diablo

7

10

12

13

Cove occurred on initial operation of the cooling water system

as a result of an accumulation on the copper condenser tubes.

PGandE measured levels of copper in Diablo Canyon in both Septem-

ber 4, 1974 and October 31, 1975. The 1975 sample'ontained two

orders of magnitude less copper than the plants analyzed from

the 1974 samples at the same location. Thus there should be no

impact. of copper on abalone through the food chain (Adams 18

following Tr. 1673; Samworth 11, 12 following Tr. 2978) .

15

16

17

18
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Concentrations of copper in red and black

abalone were collected in September 1974 and in black abalone

in 1976. Red abalone were not collected in 1976 because a

statistically meaningful sample would have seriously depleted

the population. The levels of copper in the black abalone were

about. the same in 1976 as in 1974. In any event, copper would

have to be redissolved from the sediment to impact abalone

through gill tissue. The absence of significant copper in kelp,

as evidence that significant redissolution',is not occurring, also

leads to the expectation of negligible impact, on abalone through

gill tissue (Adams 18, 19 following Tr. 1673; Samworth 12 follow-

ing Tr. 2978) .
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4. Whether The FES And Amendment Inade uatel Consider

As Environmental Costs The Doses And Effects Of Low

Level Radiation As To:

C. Somatic effects includin incidences of

human cancers leukemias and infant mortalities

and enetic effects of routine releases on the

7 o ulation within a 50-mile radius of the lant

The various regulations and guides govern-

9 ing radioactive releases with which PGandE must comply are set

forth in the testimony of Dr. W. K. Brunot (Brunot 3, 4 following

Tr. 2712) . All of the analyses required of PGandE have been

completed and docketed, and the plant meets all the relevant

regulatory design objectives with regard to radioactive exposure

14 (Brunot 4 following Tr. 2712) . The particular exposure limits
15

18

19

20

21

and design objectives contained in Appendix I to 10 CFR 50 were

arrived at after extensive generic review, which involved ex-

tended public hearings. In these proceedings the full range of

somatic and genetic effects of exposures at the limiting levels

were given consideration (Brunot 5 following Tr. 2712; Whipple

4 following Tr. 2847) .

An amendment. to 10 CFR 50 Appendix I on

September 4, 1975 provides that an applicant who has filed an

application for a construction permit docketed between January 2,

1971 and June 4, 1976 may choose to dispense with the cost—

benefit. analysis required by paragraph II.D of Appendix I, pro-

vided the proposed or installed radwaste systems and equipment

27





1 satisfy the Concluding Statement of Position of the Regulatory

2 Staff and Guides on Design Objectives for Light-Water-Cooled

Nuclear Power Reactors proposed by the Regulatory Staff in the
4 Rulemaking Proceeding on Appendix I dated February 20, 1974

(Docket No. RM-50-2) . PGandE indicated it wished to exercise

'this option. The NRC Staff has concluded that based upon its
evaluation the radwaste treatment systems proposed for Diablo

Canyon are capable of maintaining such releases of radioactive ~

materials in liquid and gaseous effluents during normal operation

that the doses will not exceed the design objectives of Sections

II.A, II.B, and II.C of Appendix I of 10 CFR 50. The Staff's
evaluation also showed that PGandE's proposed design of Diablo

14

15
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20
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Canyon satisfies the design objectives set forth in RM-50-2

specified in the option provided by the Commission's September 4,

1975 Amendment to Appendix I and, therefore, satisfies Section

II.D of Appendix I of 10 CFR 50. Accordingly, the Staff con-

cludes that the liquid and gaseous .radwaste treatment systems

will reduce radioactive materials in effluents to "as low as is
reasonably achievable levels" (ALARA) in accordance with 10 CFR

50.34A and, therefore are acceptable {Parsont - Boegli; 1, 2, 6

following Tr. 2897).

In order to respond directly to the con-

tentions accepted for the hearing PGandE and the NRC Staff
offered witnesses to discuss the genetic and somatic effects
from expected routine releases of radioactive materials from

operation of the Diablo Canyon Plant {testimony of witnesses

28





10

12

13

14

15

Nhipple, Goldman, and Nehemias).

The projected 1980 population within 50

miles of the Diablo Canyon Plant. was taken as 260,000. The

projected annual integrated dose to this population is 0.30

man-rem per year. Assuming a 40-year life for the plant the

population would accumulate 12 man-rem. From the BEIR Report

coefficients based on the linear no threshold hypothesis the

estimated somatic and genetic effects can be obtained. For

somatic effects the BEIR coefficient is 172 cancer deaths per

million man-rem, and for genetic effects in the first generation

the BEIR coefficient is 42 genetic effects per million man-rem.

Application of these coefficients to an assumed 40-year popula-

tion dose of 12 man-rem gives 0.00206 additional cancer deaths

and 0.000504 additional genetic effects. These are insignificant
when compared to the 16,640 cancer deaths and 15,600 genetic

18

19

20

2E

22

23

24
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effects which would occur spontaneously during this period in
San Luis Obispo County (Nhipple 3-6 following Tr. 2847; Tr. 2837,

2842) .

Using slightly different figures Dr.

Goldman calculated the annual death rate due to spontaneous

incidents of cancer of 444 would be increased only to 444.00003

due to emissions from the Diablo Canyon facility, a difference

he found negligible. These values are considered conservative

because recent evidence indicates that somatic and genetic risks
from continuous low level radiation are much lower than from

estimates based upon high dose rate data. Under this concept,

29





the plant contribution is reduced to 0.000005 deaths per year.

2 Similarly, with regaxd to genetic effects, at the l0 CFR 50 *

3 Appendix I limit of 5 mrem per year times 30 years per genera-

4 tion, the normal, expected "genetics effects" probability of

5 0.052 would increase only to 0.052006 in the first generation. i

6 If one assumes that the nearest, individual continually received

7 a total body (and gonadal) dose of 0.03 mrem per year, which is
8 the estimated dose from the Diablo facility, the calculation for
9 that individual's progeny would yield an estimate of 0.052000035

10 versus the normal probability of about 0.052, or a maximum change

of about one in a million per generation (Goldman 4-7 following
12 Tr. 2741);
13 In short, somatic and genetic effects on

14 the surrounding population have been given adequate consideration

and will be insignificant as compared to spontaneous effects
16 which occur naturally in the population (Whipple 9 following Tr.
17

18

19

20

21

2847) .

D. Somatic And Genetic Effects On Plant Personnel

Includin Inadvertent In estion Of Radioactive

Materials

Based upon a review of PGandE's safety

analysis report the Staff has determined that PGandE is committed

to design features and operating practices that, will assure that

individual occupational radiation doses as well as individual

and total plant population doses will be within the limits of
10 CFR 20 and as low as is reasonably achievable (ALARA) . The

30
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application of this ALARA concept during the licensing xeview

process has only become established in the last few years. It
is to be expected that actions ta'ken by applicants to reduce such

variables as dose rates, occupancy times, and maintenance frequ-

encies will result in lowered future doses (Nehemias 1-3 follow-

ing Tr. 2897).

To portray the radiological impact of the

plant operation on all on-site personnel it is necessary to esti-
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mate a man-rem occupational radiation dose. In view of the

number of variables involved past exposure experience from ope-

rating nuclear power stations has been used. Operating experi-

ence indicates that doses at any given operating reactor will
vary widely year by year. Higher doses may result from mainte-

nance, repairs, or inspection, and lower doses may result from

an unusually trouble-free operating year. For example, experi-

ence at any one reactor in any one year has varied widely, from

18 to 5134 man-rems. Experience at each station, averaged over

the life of the station and ta'king into account the number of

plants operating at the station, has varied considerably
less,'rom

25 to 1167 man-rems per unit per year. For purposes of its
calculations the Staff now uses a figure of 500 man-rems per year

per reactor, which at Diablo Canyon is 1000 man-rems per year.

(Previously the Staff used 450 man-rems per unit per year.) This

can be seen to be very small compared with the 30,000 man-rems,

that the population within a 50-mile radius of the station re-,

ceives each year from natural background radiation, and more or
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less comparable with the 900 man-rems that the population within
a 10-mile radius receives from natural background radiation.

Thus, no discernible radiological impact on plant employees is

expected from normal operation of the Diablo Canyon Units

(Mehemias 3-5; Nehemias Supp. l-2 following Tr. 2897).

For purposes of calculating somatic and

genetic effects on plant personnel PGandE's witness used 450

man-rem per reactor year and 0.8 rem per year to the average

worker. Under these assumptions a person who worked at the

Diablo Canyon facility for the full 40-year life of the station

would accumulate 32 rem. Using the overly conservative BEIR

coefficient this exposure would increase the chance that he

would develop a fatal cancer by 0.0054, an increase of about

4.5% over the spontaneous risk he will develop a fatal cancer.

With regard to genetic effects, under the same assumption the

40-year operation of the station will result in 36,000 man-rem of

exposure. The BEIR extrapolation of 42 genetic effects in the

first generation per million man-rem multiplied by 36,000 man-rem

results in 1.5 additional genetic effects. If the workers all
live within 50 miles of the plant these 1.5 calculated effects

willbe added to the 15,600 effects which will arise spontaneousl

in this area during the period under consideration, resulting in

an increase of about 0.01% (Whipple 8 following Tr. 2847) .

Based upon a 500 man-rem per year per unit
occupational exposure of plant employees and a genetic risk esti-
mate of up to 1,800 effects in the first generation, the pro-

portionate "worker" contribution would be up to five effects in
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1 the first generation. If one assumes some 52,000 spontaneous

genetic effects as the normal incidence in the population per

3 million live births-the worker "impact" might change the fre-

4 quency by a factor of 5/200's in ten thousand (Tr. 2823) . Those

5 estimates are not discernible from "background" rates (Goldman

6 7, 8 following Tr. 2741; Tr. 2814, 2815, 2823). In short,

7 somatic and genetic effects on plant personnel, based on experi-

ence at. similar facilities and using a number of conservative

assumptions, will be small compared to the spontaneous occur-

10 rence of similar effects in individuals (Whipple 9 following

11 Tr. 2847)12'. Micellaneous

13

14

A. Titanium Tubin

In its orders dated July 2, 1975 and

16

17

18

19

20

September 1, 1976 the Board ruled that it, would consider at the

environmental hearing the concerns expressed by Scenic Shoreline

Preservation Conference, Inc. relative to titanium set forth in

its motion to suspend replacement of copper tubing dated June 8,

1975.

Originally, the Diablo Canyon condensers

contained copper-nickel tubes. The primary reason for the change

.
23

24

to titanium tubes was a change in secondary system water chemistr

requirements which was made in order to help assure long steam

generator tube life. Since the new secondary system water
4

chemistry requirements are less tolerant of condenser tube
26 leakage than the earlier requirements, the tube material was

33





1 changed to reduce the likelihood of condenser tube leakage and,

4

6

consequently to improve the expected reliability and availability
of the units. A secondary consideration which influenced the

decision to replace the tubes was the potential for copper dis-

charge which exists with copper alloy tubes. Titanium was chosen

as the replacement tube material because of its excellent resis-

7 tance to the seawater environment and because economic considera-

8

9

tions favored its choice (Lindblad 2, 3 following Tr. 1655) .

Titanium condenser tubes were originally
considered for the plant but were rejected in favor of

copper-'2

nic'kel tubes on the basis of high cost and lack of operating

experience. A significant, amount of operating experience now

exists with titanium-tubed condensers, and PGandE has had

14 titanium tubed test sections in condensers at two of its power

plants for a number of years'(Lindblad 2-4 following Tr. 1655).

17

PGandE expects no new or unusual problems

with biological fouling of condenser'tubes due to the use of

19

20

21

23

24

titanium.. Biological fouling is an expected condition for con-

denser tubes operating in a seawater cooling water environment

and an allowance is made in the condenser design to assure that

design heat exchange capability can be achieved with some degree

of fouling present and with some condenser tubes intentionally.

plugged. At Diablo Canyon PGandE intends to control biological

fouling of condenser tubes by chlorination. There is some data

which indicates that, titanium is not as resistant to biological
26 fouling as are copper-alloy materials, and thus more frequent
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chlorination may be required for titanium tubes. If operating

experience at Diablo Canyon shows that this is required it will
be accomplished without exceeding the limits set in the Environ-

mental Technical Specifications or the limits set by other per-

mits or regulations. However, PGandE's operating experience to

date indicates there is no significant difference in resistance

to biological fouling between titanium and copper alloy con-

denser tubes (Lindblad 4, 5 following Tr. 1655; Tr. 1657).

Titanium's exceptional resistance to

corrosive attack in a seawater environment has been conclusively

demonstrated by operating experience and by extensive laboratory

testing. PGandE has experienced no problems with "pitting,
scaling, or stress cracking" of titanium condenser tubes. The

Diablo Canyon condenser tubes are commercially pure titanium

with a controlled oxygen content. This material is not

susceptible to stress corrosion cracking in a seawater cooling

water environment (Lindblad 5, 6 following Tr. 1655).

Since the copper alloy condenser tubes

were replaced with thinner-walled titanium tubes, the potential

for increased tube vibration was recognized and the design was

reviewed. PGandE believes the conservatism of its original

design will avoid any problems of vibration. However, as ad-

ditional assurance the tubes in the areas of high steam velocity

have been stiffened by the addition of "stakes", a procedure

used successfully elsewhere. PGandE has not experienced vibra-

tion problems at. its other plants and does not expect to





experience such problems at Diablo Canyon (Lindblad 6, 7 follow-

ing Tr. 1655) .

B. Need for Power

PGandE presented a witness to update

Section 11 of the FES Addendum concerning the need for power.

His testimony showed that without. the Diablo Canyon Units there
I I

would be an inadequate power supply beginning in 1977 when the
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net reserve is expected to be 10.8% of estimated load compared

to a requirement of about 15% (Lester 1, 2 following Tr. 1923) .

C. Water Qualit
PGandE has received a certificate from

the California State Water Resources Control Board pursuant to

g 401 of the Federal Water Pollution Control Act as amended

(Tr. 2872; Applicant's Exhibit 3) . PGandE has also received a

National Pollutant Discharge Elimination System permit from the

California Regional Water Quality Control Board pursuant, to

g 402 of the Federal Water Pollution Control Act as amended

(Applicant's Exhibit 4; Staff Ex. 2 p. 1-3; Tr. 2874, 3266).

The new permit specifies that the increase in temperature of the

condenser cooling. water as measured at, the point of discharge,

(delta) shall not exceed the temperature of the intake water by

more than 22'F for more than 12 hours in any calendar day or

24 hours in any calendar week. These temperature limits are

higher than the nominal delta (19 F) that was evaluated in the

FES and Addendum (Staff Ex. 2 pp. 1-3, 1-4).

Results from the physical model have been





2k

3

4

reported which predict the thermal, alteration that would be

caused by a discharge temperature 22 F above ambient, as per-

mitted by the NPDES permit. The model results indicate that
within the expected variability of model or prototype plumes a

difference in 'the areas of the thermal plume is not observed.

Although the 22'F discharge temperature ishigher the waste

8

heat load is the same, and the associated cooling water system

flow allows sufficiently increased mixing with receiving water

12'3

14

15

16

17
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19

to occur in such a way as to produce surface isotherm areas

about the same as those for normal cooling water system flow

and 19'F discharge temperature. Thus the conclusions regarding

the thermal plume are not. significantly affected by variations

in the discharge temperature in the range of 19'F - 22'F above

ambient (Wells 2, 3 following Tr. 1644; Fliegel-Hulman 9-11

following Tr. 2965).

PGandE's application for exemption under

g 316 of the Federal Water Pollution Control Act is pending

(Tr. 2873).
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D STATUS OF CONDITIONS IN THE DIABLO
CANYON CONSTRUCTION PERMIT

3

10

12

In its decision dated August, 2, 1974 (8 AEC 277) this
Board incorporated a number of conditions into the construction

permit for Diablo Canyon Unit 2. The conditions had originally
been proposed by the Staff. A statement of these conditions

and their current, status follows:
"a. The continuation of the ecological and radio-

logical base line monitoring program as specified in Section 6

of the FES. In addition, the Applicant shall develop a monitor-

ing program for operation in accordance with the requirements in
Section 6."
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Status: PGandE has complied in all respects. See

Figure l attached to John Wells'estimony for illustration
(Wells 8) .

"b. The Applicant shall implement a program, which

is acceptable to the Staff, to determine the potential for
entrainment and impingement of egg, larva, and juvenile stages

of fish, and of other important marine organisms which are

expected to be present in the intake area during plant operation,

and to determine the mortality resulting from such impacts

(entrainments or impingements) ."
k

Status: Studies to determine the seasonal variation
t

of larval fish and fish egg densities near Diablo Canyon have

been completed. A report was submitted and is considered in
I

the FES Addendum analyses and estimates of entrainment mortality.
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Impingement studies were conducted during cooling water system

testing. The results were used in the FES Addendum assessment

(Wells 9) .
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"c. The Applicant shall develop and be prepared to„

implement a program which will confirm that the total available

chlorine in the plant discharge does not exceed 0.1 ppm even

during heat, treatment for organism removal. The Applicant will
be required to conduct additional onsite chlorine studies to

determine the acute and chronic impacts on both entrained and

receiving water marine life. These studies shall start prior
to operation of the first. unit and continue for at least one

year after operation of both units. If there are adverse

effects in Diablo Cove from chlorine in the station effluent;

the Applicant shall modify the station or procedures to elimi-
nate the adverse effects. (Sect. 3.5.1; Sect.:3.5.7; Sect.

5.3.2; Sect. 6.3; Sect. 12.3.4; and Sect. 13.3 of the FES.) "

Status: Chlorine concentrations are limited to

0.1 mg/1 in the effluent by the effective NPDES discharge permit

from the California Central Coast Regional Water Quality Control

Board. Onsite laboratory studies of the effects of chlorine on

invertebrates and on finfish have been -completed. Summary in-
formation was presented by Dr. J. R. Adams in his testimony

(Wells 10).
"d. The Applicant will be required to operate the

defouling treatment in such a manner that the thermal alteration

of the ocean is no more than that for the treatment of one unit
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with the other unit in full operation. (Sect. 3.3.3; and Sect.

5.3.2 of the FES.)"

Status: pcandE intends to comply (Wells 10) .

10

"e. The Applicant shall implement a program, which is
acceptable to the Staff, for redress of the areas affected by

transmission line construction. (Sect. 4.2.2; and Sect. 4.4.1

of the FES.)"
\

Status: This program has been implemented and

essentially completed (Wells 10) .

"f. If harmful effects which, if continued, could

14

15

16

18

19

20

2;1

22

23

lead to irreversible or an unacceptable degree of damage not

previously assessed in the Final Environmental Statement are

detected by the monitoring programs, the Applicant shall provide

to the Staff an analysis of the problem and implement a program

of remedial action to be taken promptly to eliminate or signifi-
cantly reduce the detrimental effects or damage. (Sect. 3.5.1;

Sect. 5.3.2; and Sect. 6 of the FES.)"

Status: PGandE will comply (Wells 11).

"g. The Applicant will be required to initiate
additional ocean current studies starting at least one year

before operation of the first unit and continuing for one year

after full-power operation of both units. (Sect. 3.3.3; and

Sect. 6.1 of the FES.)"

Status: Ocean current studies have been conducted

26

since 1973 to supplement previous information. The information

obtained was reported in several ER supplements and is discussed

40





3

in the FES Addendum (Wells ll) .

"h. The Applicant shall begin immediately to plan and

carry out extensive physical modeling of their present proposed

discharge system, including, but not limited to, a realistic
simulation of the inta'ke 'and the discharge system, the Diablo

Cove geometry, and various types of tidal, wind and oceanic

currents, including temperature and flow variations. Modeling

of alternative systems, e.g., a diffuser system or a channel

adjacent to or on the south shore of Diablo Cove, should also

be carried out."

12

13

14

Status: Work on a physical model of the thermal

discharge system, including Diablo Cove, under various tidal,
wave and current conditions and with several levels of temperatur

and flow, is technically completed. Physical model predictions

of the thermal alteration are discussed in the FES Addendum and

Dr. Wells'estimony (Wells ll).

19

20

21

22

23

24

26

"i. As soon as construction status and operating

capability permit, the Applicant shall carry out a test program

with the actually constructed discharge system to investigate

temperature and entrainment effects with the discharge plume

in Diablo Cove and the adjacent ocean areas. These should be

carried out in the following sequence:

(l) Use dye tests with 1 and 2 units running

with no heat input;

(2) Use dye and thermal measurements with

one unit operating at power and with





flow but no heat input from the second

unit. Do this for several power levels,
including full power for unit 1; and

(3) Use dye and thermal measurements with
one unit operating and the second unit
shutdown. Operate with full flow and

at varying power levels.
Defouling treatment of the operating unit should be carried out

10

12

during 2 and 3. The details of the modeling and testing program

shall be supplied to the Staff for approval."

Status: PGandE will comply (Wells 12).

"j. The results of the tests conducted pursuant to
(h) and (i) above are to be submitted to the Staff for review;

14 If the results of. these tests coupled with other available
information indicate that, significant damage to the ocean area

outside of the Diablo Cove can reasonably be expected to occur,
1? then the Applicant is to immediately present to the Staff plans

to implement a suitable alternative discharge system."

20

21

22

Status: PGandE will submit. results of the tests
conducted pursuant to (h) and (i) to the Staff for review

(Wells 13).

23

24

26
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E. Collection of Cancer Data

On March 6, 1975 the San Luis Obispo

3

6

10

12

13

14

15

Mothers for Peace filed a motion requesting the Board to have

PGandE and the NRC Staff collect data on human cancers,

leu3cemias, and infant mortality incidences within the area of

a 50-mile radius of the Diablo Canyon site. In an order dated

May 16, 1975 the Board denied the motion but, stated that

this matter will be an issue

for consideration in the evidentiary

hearing."

At the hearing witnesses Goldman and Hhipple testified that the

incidences of cancer, etc. resulting from normal operation of

the Diablo Canyon facility were insignificant as compared to

those arising spontaneously in the population (Whipple 3-9

following Tr. 2847; Goldman 3-8 following Tr.* 2741). Thus,

there appears to be no reason to request PGandE and NRC to

18

gather the statistical data requested and the request is,
therefore, denied.

20

21

22

23

24

2P

26

IV Conclusions of Law

Since the Board is not going to issue a

decision at this time Conclusions of Law will be submitted

when the hearings have been concluded and the matter is

43
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6

ripe for decision.
V

Respectfully submitted,

JOHN C. MORRISSEY
PHILIP A. CRANE, JR
Pacific Gas and Electric Company
77 Beale Street
San Francisco, California 94106
(415) 781-4211
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ARTHUR C. GEHR
Snell & Wilmer
3100 Valley Center
Phoenix, Arizona 85073
(602) 257-7288

BRUCE NORTON
3216 North Third Street
Suite 202
Phoenix, Arizona 85012
(602) 264-0033

Attorneys for
Pa fi Gas and E t c Company

Ph' A. C ane, Jr.

18

20

21,

Dated: March 15, 1977
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