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Professional Qualifications
,,

of,

* J. Eric Schuster

"y name is J. Eric Schuster and since 1970, I have been a geologist

with the Division of Geology and Earth Resources, Washington State
,

Department of Natural Resources. My work specialties with the Division

of Geology and Earth Resources include the areas of economic geology,

petrology, mineralogy and geothermal. ~

In 1966 I received a Bachelor of Science in Geology (with distinc-
,

'

tion) from Washington State University. In 1972, I received a Masters

of Science in Geology from the University of Wyoming. In 1966, I was a

teaching assistant in the Geology Dc:partment at Washington State University

and in 1969, I was a teaching as istant in the Geology Department at the

University of Wyoming. From 1966-1969, my field experience has included.

field mapping in the Yukon Territory for Watts, Griffis, and McQuat,

Consulting Geologists (Summer 1966) and field mapping in Southeast Wyoming

for masters thesis (1967-69).
.

In 1970, I joined the Division of Geology and Earth Resources,

Washington State Department of Natural Resources as a Geologist II and

I became a Geologist III in 1974. I am a member of Sigma Gamma Epsilon*

and Sigma Xi professional societies.

I have attached to this statement, a list of my publications including

those which deal with geothermal exploration in the State,o Luashington.
#
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* Publications of J. Eric Schuster

Reports and Papers:

1971 - The feasibility of using electronic data processing to simulate-

the aggregate industry in western King County, Washington:

Washington Division of Geology and Earth Resources preliminary
t

report.

1972 - Distribution of copper and the platinum group in mafic rocks

of the Sierra fladre, Carbon County, Wyoming; University of
,

Wyoming unpublished M.S. thesis,109 p.

1972 - Geothermal exploration in Washington; Proceedings of the Third

Annual Thermal Power Conference, Washington State University

Engineering Extension Service, Pullman, Washington, pp. 225--

245.

1973 - Directory of Washington Mining Operations 1971-72; Washington

Division of Geology and Earth Resources Information Circular

No. 48, 97 p.

1973 - A learning guide on the geology of the Cispus Environmental

Center area, Lewis County, Washington; Washington Division of.

Geology and Earth Resources and Superintendent of Public
,

Instruction, 53 p.

1973 - The scarch for hot rocks-geothermal exploration, northwest;

Pacific Search, May,1973, pp. 8-11.

1974 - Geothermal energy potential of Washington; Energy Resources of

Washington; Washington Division of Geology and Earth Resources

i Information Circular No. 50, pp. 5-19.
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of |
|

J. Eric Schuster, Geologist I

liashington State Department of !!atual Resources

Division of Geology and Earth Resources
'

Olympia, Washington 98504

So - '/Go
GE0THERIML ACTIVITIES IN UASHINGT0il,1973-1974 sc413

-

During 1973 and 1974 the effort to assess and explore for Washington's

geothermal resources has been moving along two fronts. The Department of'

Natural Resources has continuad its attempt to collect and disseminate basic

knowledge of Washington's geotherral potential by utilizing the staff of

the Division of Geology and Earth Resources and sponsoring or cooperating

with other individuals or institutions in the application of several
'

geological, geophysical, and geochemical methods, and in put,li,hing reports

for general distribution.

On the other hand, the federal government has been moving toward the

leasing of federal lands to' private enterprise, and this, when finally.

accomplished will bring about intensive exploration efforts and the drilling

of full-sized geothermal test wells. Since the most attractive areas for
O

geothermal energy in Washington are on federal land, we must wait for this

leasing and deep drilling on federal land before we will have inmisputable

proof of the extent and nature of Washington's geothermal resources.

I would now like to ' turn to the geothermal effort of the Department of
|Natural Resources and-give you a brief review of our activities during the

.
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J. Eric Schuster -2-
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last two years. During 1973 and 1974, staff ecmbers of the Division of J
|

Geology and Earth Resources collected nineteen water samples from nin, j

I
of Washington's hot springs. These were sent to the U.S. Dureau of 11ines, |

.
-

the University of !!evada's Desert Research Institute, and the Department'

of Ecology for chemical analysis. These three agencies had kindly agreed'

to perform a limited number of analyses for us free of charge. Analytical

results have been received for thirteen of these water samples. These

dr;a and other chemical data on Washington's mineral and hot springs
.

indicate that several of the springs may have temperatures deep underground

that are in the range of 100 C. to somewhat over 200*C.

Geothermal gradient measurements were made in four drill holes in

1973. lio successful measurements were made in 1974. liigh geothermal
'

gradient and flow of heat upward through the earth's crust can give

positive indication of the existence of geothermal energy at depth. Because

the drilling of heat-flow holes is an expensive undertaking we have had to

make our measur~ ents in holes drilled by the mining industry in their search
.

for mineral deposits, and these holes are generally not located in areas

most favorable for the discovery of geothermal energy. This, it, part,

O

explains why no particularly high geothermal gradients or heat flows have

been measured so far in Washington.

Geologic mapping in the southern Cascade Mountains has continued during

1973 and 1974. Geologic mapping is of prime importance to the discovery

of geothermal resources because it provides information on the distribution

|
!
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J. Eric Schuster -3-

and nature of igneous rocks that might serve as sources of geothermal

heat. Important information on folding, faulting, and hydrothennal alteration

is also collected, and this helps evaluate an area for the possible presence

of suitable reservoir rocks. The Division of Geology and Earth Resources

has preliminary geologic maps from this study available in open-file form.

In 1974 we embarked on two new geophysical studies in the southern
e

Cascades. One of these is an aeromagnetic survey, conducted in cooperation

with the U.S. Geological Survey. This survey involved airborne measurement
,

of the earth's magnetic field along flight lines spaced one mile apart over

an area of 3,400 square miles. Such a survey yields information on the

types of rock present in the area studied and on folding end faulting in

those rocks. Therefore, an aeromagnetic survey can be expected to be useful
'

for mineral exploration as well es geothermal exploration. We should have

the results of this survey within the next three months.

The other new project is a gravity survey in Skamania County in an

area previously identified by geologic mapping as having many small, young,

volcanoes and lava flows. This survey resulted in the delineation of two

linear areas of less-than-normal gravity in the vicinity of the chain of
* young volcanoes and lava flows. These negative gravity anomalies may mean

that intrusive igneous rocks, fault zones, or hydrothermal alteration zones

are present at depth.

These results are most encouraging from a geothermal point of view, and

led to our submission of a proposal to tne National Science Foundation to
,

.. .
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J. Eric Schuster -4-

drill heat flow holes in the area of the young volcanoes and gravity

anomalics. The purpose is to find out if a source of heat still exists

that might support a geothermal reservoir. A grant in the amount of

$96,300 was awared by the !!ationaf Science Foundation on April 2,1975.

Let us now turn to the federal geothermal program. In 1970 Congress

passed legislation directing the Secretary of the Interior to lease federal

lands for the purpose of geothermal developtent. Late in 1973 the regulations

and Environmental Impact Statement reached their final forms, and

applications for leases began to be received in January,1974. Geothermal

lands may be leased in two ways, depending on whether the U.S. Ceological

Survey has classified the lands as Known Geothermal Resource Aieas (KGRA's)

or potential geothermal areas. A Vmown Geothermal Resource Area is one

where geothermal resources are already being devel.oped, have been discovered,*

or where there is a very strong probability that exploitable geothermal

resources exist. These lands are leased on a schedule determined by the

Secretary of the Interior and by competitive bid only. So far six KGPa's

in California, Oregon, Utah and llevada have been leased. t;either of

Washington's KGRA's has been leased, and neither will be leased in the near

future since an environmental impact statetent has not been prepared. )o

The potential geothermal resource areas are far more widespread and

are those areas where the U.S. Geological Survey believes geothermal

resources are likely to occur, but where proof of commercially valuable

.
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J. Eric.Schuster -5-

.

geothermal resources is still lacking. These lands may be leased on a

.first-come first-served basis by submitting a . valid application with a

$50 processing fee and the first year's rental fee of $1 per acre to the

'U.S. Bureau of Land Management. An Environmental Analysis Record or

Environmental Impact Statement and the consent of. the agency that manages

the land surface is required before any noncompetitive leases can be
*

.

issued.

During 1974 the Dureau of Land Management office in Portland received

applications to lease noncompetitive geothermal lands in Washington totaling'
-

,

about 1,000 square miles. 11ost of these lands are in the Gifford Pinchot

National Forest. Unfortunately, the Forest Service has not been funded

to produce the necessary Environmental Analysis Record or Environmental
*

Impact Statement, and will not be so funded at least until the beginning

of the next fiscal year (July,1975), so I anticipate'that it will be at

least one year before any noncompetitive geothermal leases are in force on

federal land in Washington..

To conclude this brief review of geothermal activity in Washington, I
.

would like to mention that there has been no deep drilling for geothermal

resources, no leasing of state lands for geothermal purposes, and there haveto

been no applications for geothermal drilling pennits under the Geothermal

Act passed by the State Legislature in 1974. However, geothermal information

gathered by the Division of Geology and Earth Resources during the last

several years has been used by many consulting geologists and companies

interested in geothermal . exploration'in Washington.
. .
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9 is75 ;, S,
Nicholas J. Beskid . i :] MAY|

!! -i -i . s i-

g' .c. ..,
I

Argonne National Laboratory \ ''s,..,, /'.

n w/p-

I am a geologist and my present position'is that'of Scientific Associate
Sincewith the Environmental Statement Project at Argonne National Laboratory.

. joining the project ja February 1974, my attention has been focused on geologic

and hydrologic characteristics'of nucicar power plant sites (i.e. , geology,
, ,

seismicity, surface water and groundwater). In addition to physical descriptions

of assigned sites my contributions to Dr:ft Environmental Impact Statements pre-

pared at Argonne include evaluations of: the environmental impact of site pre-

paration and pl:nt construction, the impacts en water use (surface water and
and assess-stoundwater), impacts on land use, hydrological monitoring progratus,

'

- . cnt cf cltcrnati:: cncrgy Scurcca particciarly gcctharmal enargy. I'rsj act
-

assignments have more recently been expanded to include nuclear fuel processing

plants and fossil fuci plants.

I have a Bachelor of Science degree in geology from, Youngstown State

University, Youngstown, Ohio (1969), and a Master of Science degree in geology

(geochemistry with a minor in chemistry) from Miami (Ohio) University (1971).

At Miami University I held a graduate teaching assistantship with '

In addition toresponsibilities for instructing geology laboratory sections.
i

graduate studies I participated in a study of strontium isotope ratios in Ohio )
*

stream and ground waters. The results of this study are published in a Department

of Interior project completion report of which I am co-author.

Previous to my joining the Environmental Statement Project (1971-1973)
4

I performed research on trace substances in the Radiochemistry group of the

Radiological and Environmental Research Divis' ion at Argonne. This was made
,

.

oe

O

- - - - - - - - -. , - . . , ,,r.-



'

.

~ PROFESSIONAL QUALIFICATIONS Pagn 2
Nicholas J. Beskid

.

.

..

e

possibic thru the Presidential Internship Program for scientists and engineers.

This research involved the development of a method of Th-228 determination in

biological sarples and .reculted in several papers of which I am co-author.

I am a member of the Geological Society of America.
.
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GEOTi!ERMAL FIELD TRIPS -

-+
.

0

To adequately fulfill my responsibilitics in assessing geothermal
~

energy as an alternative energy source, it' was necessary that I acquire

'a thorough familiarization with geothermal energy and its development.

In addition to acquiring and studying available literature, I participated
.

.

in geothermal field trips..

In April 1974, I visited the Geysers Geothermal Power Plant.in.

Calife.rnia for a pers'nal tour of the facilities. I was taken on ae

tour of the gcyser field where I visited several plant sites, drilling

sites and an injection well site. I was also shown through power

plant #3 including the generator building for e.aits 5 ana 6, where I
.

~

' "
' ''

observed the operation of the facilities. .

In June 1974, I participated in a week long geothermal field trip

sponsored by the Oregon Department of Geology and Mineral Industries

to acquaint participants with the relationships between recent volcanism

and geothermal manifestations, and to promete geothermal development in
'

Oregon. The trip was planned in such a way as to give us an opportunity

to visit most of the KGRA's (Known Geothermal Resource Areas) in Oregon

and one in Washington. At each KCRA visited, we discussed the local

and regional geology of the area.

. .
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Supplemental Testimony
.

'by i

N. J. Beskid, Geologist
Argonne National Laboratory

In the preparation of the discussion of geothermal energy as an

' alternative energy source to the energy to be produced by the proposed j

plant (Final Environmental Impact Statement (FES), pp. 9-2 to 9-4) the

Staff conducted a geothermal literature search as well as made inquiries

to state officials concerning the status of geothermal exploration in

those states. Based upon its assessment of geothermal development in the-

State of Washington, the Staff concluded that geothermal energy was not

a viable energy alternative (FES, p. 9-4).

The purpose of this supplemental testimony is to provide an up-date

of the discussion of geothermal energy in the FES. In this connection,

.

I submit the following testimony:

A. In a Report to Congress, the General Accounting Office concluded

with regard to geothermal resources that "It appears that through 1985

geothermal resources will not offer a major alternative source of energy,

and projections to the year 2000 involve great uncertainty. The develop-

ment of power from geothermal hot water, geopressured zones, and dry rock.-

is hindered by technical and environmental problems." Comptroller General

of the United States, Report to the Congress: Problems in Identifying,
.

Developing, and Using Geothermal Resources. March 6, 1975.

B. The Staff is not aware of any public statements made by any

exploration company in the States of Oregon or Washington which outline a

timetable for energy production from geothermal resources in these states.
,

.
.
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C. Drilling is the .most reliable method of characterizing-geothermal

resources and, therefore, a count of the drilling operations in a region

would demonstrate t:1e level:of geothermal exploration activity. According
'

- to the Staff's information, no deep drilling is currently in: progress in

the State of Oregon.3/ ne author has recently stated that only one wellO

was drilled in 1974 for geothermal exploration in Oregon and this well
-

2/
was abandoned at 2800 feet after encounteringEdifficult drilling conditions.-

.

.

.

.

.

.

' l/ Infonnation supplied to the Staff by Department of Geology and Mineral
o. - Industries, State of Oregon, April 29, 1975.

.

2/ Bowen, R. G. , The Ore Bin, January,1975.

.
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My name isLJan A. Norris, and I am an Environmental Project Manager.

on the technical staff of Environmental Projects' Branch No. 4 of the-

L'
'

Division of Reactor Licensing, Unite.d States Nuclear Regulatory Commission.

As a' member of this staff, I am responsible for managing and coordinating
' '

the review of applicants' environmental reports .and the preparation of
*

NRC Environmental Statements which meet the requirements of the NEPA and
: ..

the ' requirements of 10 CFR Part 51, in connection with applications to
;

the Commission for construction permits or operating licenses for nuclear-

power reactors.

I hold a Bachelor of Science Degree in Civil Engineering from the
*

University of Colorado and a Master of Science Degree in Nuclear Engineering

from the University of-Washington. I am a Regis'; red Professional Engineer

in the State of Colorado, Utah, Wyoming and Washington, Registered Land

Surveyor in the State of Colorado and a Certified Fallout Shelter Analyst
'

registered'with the Department of Defense.
.

i I have had more than twenty-three years of professional engineering.

experience. For five years _ ~I was a design engineer with Phillips-Carter--

Osborn, Consulting Engineers in Denver, Colorado. In that position I was

responsible.for design of steel and reinforced concrete structures, con-

-ducted hydrological and dam system operation studies of the Indus River

basin, and participated in design of Coello Power Plant in Bogota, Colcrrbia.

.-

'
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_ For. twelve years beginning in 1956 I was a Consulting Engineer in

private- practice with offices 'in Denver, Colorado. As a consultant I was
a
[ 1'n full charge of all civil .and structural work done by the firm. Areas

.

:
*

_ of. Work' involved the design of water and sewage systems, city planning,

and structural design for architectural and industrial clients, munici-

: palities and the Federal Government.

b In 1970 I joined the structural division of the Nuclear Power Depart-

} ment of the Naval Shipyard in Bremerton, Washington, where I was responsible
:

j for structural aspects of the overhaul and refueling availability of the

naval nuclear reactors.

In June 1972 I accept'ed my present position with the U. S. Nuclear

Regulatory Commission and am presently serving as Environmental Project

Manager for the Washington Public Power Supply Systems Nuclear Project 1

and 4. .In addition I am also serving as Environmental Project Manager for

the Nine Mile Point Nuclear Station, Unit 2, in Oswego, New York; River Bend

Station, Units 1 and.2 in Louisiana; Three Mile Island, Unit 2, in

Pennsylvania; and Washington Public Power Supply System, Units 2, 3 and 5 in

the State of Washington.

I am a member of the American Society of Civil Engineers, National *

Society of Professional Engineers and American Nuclear Society. I am an-

author of several papers and articles published by the American Nuclear

.
Society, and journals of Teratology, and Radiation Research.
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Public Pow er St.;yly Sys t. : th.: aa r Pro.i. . ' 1 an ! 4 i:as issu ..I on March lo,

19/5. Comats froa 'the Federal Lnarcy A<!ainistrativa (FLA) uera received

on FebruTry 20, 1975, 23 days of ter the expiration of the 43 day conrrant

period. Although a copy of the ccamants was includa 1 in Aprendix A to th?
,

FES'(pages A-23 throgh A-26), timely publication of t.he FES precluded ine:. c-

paration of the staff's answnrs. The following are staff responses to TEA

cod!!c6 ts .

.

.G t-9.10. v.. ( F EA - A - 2 3)

.The informatica on geolo:;y and seismolo ;y in the en/iro:untal state.: cat is
.

not interid]d to be sufficient far an independent assess!1:ent of the aday'acy

of the facility design with respect to tha geologic environmant. In accord: .ic e

with Appendix A,10 CFR 100, such adaq;cey is determined by the f;RC in its

safety evaluation of the pr.:pased station. Therefore, the staf f beliwas ,the

cescriptions of geology and seismole'ty in the statenent are sufficient,

i:ob1_.1 a9:s (FEA - A-24)G

In its com:.1 ants on the DES, the Federal Energy Adninistration (FEA) stated

that tha ?!RC s taff did not include in Saction 5.4.2.3, ". . . . . a discussion
"

c f the enviran:. aa tal impact o f direct ral aases o f . . . . . Kryton-85 . . . . . " ,

Furthar, the FEA observed that Saction 5.4.2.3 ".. . . . asserts that the primary

food pa th..ay to man is through a peacesr. of digastimi by dairy coas of

rarliaindine . . . . and the rail tant upesura o f the hu::an thyroid . . . . "q

Uith respect to the abova partion of the comment staf f points out that the

1::cact of f.r-35 releasas has ben evaluated both in terns. of ra<liation dase.

.

.
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tenas -of total body . dose :to. t e of fsitq popula tion (Tabla 5.10). Krypton-25

con'tributal .nbout 3.', of tha tothl bi dy dose an 1 phout- 50 ' o f' tina skin th: .: |-

.

pre';ented in Table 5.7. for U,':P-l' and 4 opara tion.

..

The statement. in the DES that tha prin:ary food _ pathway to iaan involves ra$Jio-

' iodine. arises from tha Tact that of the radio 2ctivity released to the
,

atmosphere, 'the highest dose to an -individual of fsite is due 'to radiciodine

rele ses, rathat than to nobie gases. As is sho.;c in DES Table 5.8, the .dese

die to radiciodina (and particulate) releases is estiaated to be 9.1 m,9.:/yr,

.while the highest c'osa 'from ocble gas raler,as to cny organ of an individual

is 1.6 ar'em/yr.

The FEA also stated that the staff did not "... consider the residual effect

of krypton-85 or any other gasuous efilcunts u:nn biota ... Other thaa for

grazing ...", and that "Other birds and animals taay cc:ne close to the sites,
.

aad thereby beso:ce dircctly esposel to the gaseous effluents cad t:ke on a

toxic dose... D;hich] can be concentrated and move through the food chain ' ..."
.

With respect to this portion of the com.ient, the staf f points out that

. radiation dosas to biota have bean evaluated in Section 5.4.1.3 of the Dr.3.'

Radiation doses to man and biota other than van frota noble gases are properly

evaluated by considaring tha noble gas as a source of external, rather thca

internal, radia tion. This technique of evaluating e;<posures to noble gases uas
v

pr.zuigated oj th:: Interneticcal Ccci:in. ion on P.adiolegicai 'Pectection in

their Report of Cc.niittee II on Permissible Disa For Internal Radiation,1959
.
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usen by the staff) in whic' it is stateJ:
~

"In d. alind with inert gy es, such as A 41 and 7.c-135, the -

calculations are not basvi on the dosa deliv: rnd by the {
.

concentration of radioactiva aatarial inside the body, but

rather on the doic a parson Muld ra'ceive if he vera surrouad2d

by a se:aispherical infinite cloud of radioactive gas. In this

case, one would expect the radiation from the radioactive clond
.

to delivar a auch higher da.;a than that fr$a the gas held in the
.

lungs or other body organs."

?!chla gases are thus not considered to coneantrata in the food chain. Th is

assumtica is basad priinarily on their chemical inertnass. The dose evali:a-

tion presented in Section 5.4.1.3 asst.;:es that the dosas receivad ' ye

terrestrial biota ara not significantly diff arant frca those calculated f:c

For rost species, this assuTption is very co'nserva tive, sinec it re rara;man.

continuous h6itar at the location of intere;t (e.g., the site bauadary).

lionever, even if a particular species is located closer to the plant than the

site boundary, it is ev.pected that the dase increase due to higher concea-

traticas of n@ie gases will be insignificant (i.e., en the order of th2*

natural bactrooad dose rate). This conclusion is based on extrapalatioh ths

total bedy dose at the si te bo ;dar/ (1.2 nv3.t/yr frca '. :;.'- 1, 2 a.id 4) 4a :.:: d

the plant.
y

l

Mditionally, FEA que;tior..; if " ... sufficient amcent of ':rypton-85 will be

stripped frc.:i the g;sacus waste ar.d plar.2d in conteoiled containars. If rat,

.
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i.oicoUprest,Dand bottle'hry;iton-05 should be di:; cussed."

I:egareligg the above co:b,'ent, stdff clarifies that that ter;.: " stripping " as,

>

: used in the DES, refars to tha 'procass of separating dissolved gases ~ frx.
, ' . .

.

,

, ' the 'prindiy. coolant liquid: an.1 does not ~ infar'the strippind of- the isotap2 -
,
.

ikrypton-35 fro.a the gaseous' was te. The alternativa of installing cryogenic
~ .

.

,
.

: noble gas stripl ers and facilities to compress and bottle krypton-85 was r.oti

. corisid2radL in ths IAS because the proposed radwasta systen.s c: cat our AL.Y'

criteria'and are therefore acceptable.
'

'

L
I

Radiolclcal,,Canseguances of post; lated Accidents (i EA - A-24)i

| Nith regard to that portion of the ccN;hnt which rela!.as to the distaace of
!

.
.

i.' neighboring co.:n: unities to the plarit tha staff points out that Table 5.11

and Table 7.2 present tha.intagrated doses deliverad to the population living
,

.

' within the 50 iaile radius of the plant (in case of Table 5.11 projected year

1980 populatipn, and in casa of Tabla 7.2 projected year 2010 papulation) 2nd

. accounts for tha proxic:ity the cities of Richland, Kennewick and Pasco,

Washington.

t

Regarding the cos.:.'ent relatin] to consequences of the postulat?d accidents
> .

.

|; due ta other than airborne transport m-echanisms the staff resnonds as follows.

The doses calculated.as consequences of the postulatad accidents are based on

airaorne transp?rt of -radioxtise nat? rials resulting in both a direct;,and an
, ir.h31ation dase. The staff's evaluation of the accident doses assunas thatu

!

the applicant's environnantal ronitoring program and appropriate additior.1

o .
.
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.i'

in-plai:t':fonite ini;)w i sid 'datect th r prasaited of.hn'ioactiVity in the .

-caviran:*.idt .iii a 'tiujly aan.iar; sneh ? th$ t -re:en!ial uaction coulil ji ' ta!-a:.: i:

-nacessary| to 'liuit ci.posurti frc.:i other: potential pathdays 'to 1; tan.
-

$, In response to fth'e cc?xant which r. fers to' radiologicalL consequ.:nces of, . '
,

| postulatied accidantsL invo'ving jransportation of spect f';als by.- rail ra id

the s taff __ra.;pondi. as follori3.:

.
.

+-.

'The transportatic accid; nits involving radioacti,ve materials are disci:ssed in -
. . .

.

. - Section' 7.2 a;p?aring on page 7-1 of the FES. Tha transportatio.1 of cold - '

., .
. .

.

-

fuel to tha planc, _of irradiated fuul fron; th6 reactor to .a fuel reprocassing'

plant, and of solid radicaccin vastas ' fro. the reactor ta burial grou1h is
;

within the scope of tha iM. report entitlad, "Envir.w: ental Sarny of
' Transportatica of Padioactiva Materials to and frca F!uciaar Por;&r-Pla:its,"'
4-

Decrsber 1972. The' environmntal risks of accidents in transpetation are

straari:cd in Table 7.3 on p2;n 74 of the FES.

1

-liith reference to this partion of the cociient which relates to environ.;:antal
1 -.

consequences of_ Class' 9 accidents the staf f paints out that the last two
.

'
.

paragraphs c. page 7-2 of the FES present a discussion of the e.:vironcental
~

'

risks' due to all classes of accidents, including Class 9 accidents. The use

ofL the draf t doctnent '.P.SH 1d00 in revieuing K:!P-1 and 4 plant would be

ia3ppropriata at this tine because the interim position of' the Com.iission is, |

v
. ir part, T. hat ' ... pending cc'ip!Mion cad detailr! evali >: ion of the rinal
t

- !

'itudy ... the contants of tha d.af t ;tu? tre not an appropriate basis for..

'

l icens ing decisions . . ."'-(Feder.il R2 ;is ter, Vol . 39, ib.157, pp. 30'vi M0?is,
,

r

ic.r:n 27, IU4}. -

. ,

,

v,- ,
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R . A.:di :. ipa l ly ,; i.: .n ..:,rd.: ace w i th progm.ai Aninx' A to 10 CFi: Part S9, the
L

. cnviron antal cifats of Class 9 accithats nced not be evaluated.

- i;afd for Peu Generatin+: Cauacity,-(FCA - A-2!!)

o . Reasonabl9nes , of h.;t Grouc Feiraca ;t .(x G.F) F_. ore... cast..s - In the opin l'on o f ..W
- --

the. staff, t!ia UGF forecast is ada<;aate for four reasons. F i rs t , the leads.

and Resources Subcc."ait. tea of the l'i:UCC (which prepares the MGF) is an

experienced group in forecastin;1 electrical energy and load demand in the

Pacific- ilo rt'rwes t. Secondly, the forecasting accuracy of the MGF has baan

good over the period l'i53-59 thrc :Sh~ 1972-73. During this period, L%-

.

annutl av.-naga-load fo,ecasts and the percent d2viation or tha actual fron

the' forecast are shoua in the DES and FES as

Table-8.2 Third, statistic +.1 analysis of thase data with the results gi no

in - Table 8.3 of the DES and FES was prepared by tha s taff. According

to those results, tha root <can-squara error pee year of_ forecast lead tiEe is

of the ordar of ene percent per year. Forecasting error was sc.ewhat. larger

for short-taca forecasts. Ucuever, tha staff notes that forecasting error was
.

smaller for long-term forecasts. The longer-tcrn forecasts have typically bea.1

underestimted, as shown by the "maan errce" colu.In of Table 8.3. Sir.ca tha
.

average annaal growth rate cvar the period was about 6.7 parcent, the forecast

annutl-average load value occurrad no care than a year earlier or later than

-_ initially pec Jictad. '.ast, the ehta used 5 IPiF in pre.carir.g ar, energ/ an.1/

loc.! forec.tst for the 37?S service ars.= in-ladas factors co.ssidered tevb

- inportant in determining futura loa.fi by the Federal Power Comission (??C).I
'

The forecasting methodology employed by MGF in praparing an er.ergy and peah *

lald forecast is coni.!; bit ut ?.h tha ti.ccaht fora.:aitin>; ret %d3 revier rf hy:

.

r
* N . F P 7. L. i n . * r. 't 6 9 T. !. .l * F." .i * /.'

' - " *
. .
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!n .a6. 1tlon; the st a ." ? r. ' - the :felir ha n's.:rv:.Li u c'nd ra ?. ; A :c + calt
,

' dea:ahd forec.is ting. - 1.ong run- Torecus ting .oi cleateical enargy da.nnd an:!

| associated growth in pea': .lcad n:ay procaed by either projectir.9 the electrical-
^*"^

-load parameters diractly~.(such as prajecting the electrical energy and pea'<.

loud da ta, by. cu.:ter ci.ss, and cc...pil ing su.h cc:npenent iiiror..utio.: inco
.

~

an overall forecast)' or iaore indirectly, based upon econo:aic theory, relate
'

the ect,ncaric dateraitents ui electrical energy da. a:d ac.d projcat the c'.:..9r-

uinants foremrd in erhr to estii. ate future el[ccrical 'en.argj dc.ncad. Ui d

regard to len run ferac.nting of cla:tcical enu.J.; dc:amd, t| tare is i:3
'

a prio~ri recsoa to believe th.it the indirect ; etho,1 ology described above

will be any- care accurate than the direct ne'hodology mas t cor.conly empicye .'

by electric utilities. I

With regard to forecastir.g I::.athodology, a survey of tweaty-eis.it enviren.h;;al i

reports'fren different utilitias indiccics ths.t afvariety of dif ferent fore-

casting uutMdologias are currently employed by electric utilities. The

methodologies used are sinilar to those discussed in Electrical Load Fore-

casting - A Haview, by '|. A. Reardan, Pacific florthwest Lahoratories,
''

- icvtcher,1972, Bife!L - 104. last co.:.moaly, utili ties including WPPS3 prei,m:'

a forecast frein a broad data base which includas information obtained fro:i

b;ilders, davalapars, local gavar amnt planning agencias, trend, in sala . .
.

c' applia.nces, and so forth. ;a.r. !od::c of na industrial .ccd c2::ai:rcOI

loads is typically acq:: ired through contact with current or prospective

,

9. e #

.

t

.

.
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.. .. . . . .cus to : -:ra . d <pi i r i can t : :>ci. i ra e r t.o, .f i::: u .,. ,i.o . .. ne prep.ri a. io:: or t :-

. . t

.

load forsant a: . ju.6 ..r :1 ar. ' rot s u':;;c t to s tra ijh t fo ci.tre q':aa t !-.

. .

fication. *

..
None of the enviro:. :netal rc.? orts surveyed above indicated that the electric

utility had prep ra ! its s2rvice rea'lo. d foracast oa the ha.iis of an

econo.netric i::adel . Thus, it coas not appear that sufficient oparational

experience has bena gaine.1 tiith thi3 fore. casting fatho.i31..:.:y ia order to.

.

validete its accu.acy or r>1iability versus alturaative foracasting

natho'Joleji's currcally ex>le):d by utilities.*

-. . ~ . - . . . . . .
_ -.-

+A draf t repart by tha '.!ashirriton Tiierr:<tl Power Plant Sita Evaluaiioa
.

Council ("TPP3EC'') s' ques ts use o f the altar.m tive 2 ane..:e. ric

matho<.!clo:;y, ''Drait En tira re::t.,1 Ir.,uct S4.a tea;.,a t, 'ud :ajten P91ic

Pouer Supply Systein, Project: 1';P-1 and t::!P-1," prapared by TPP5EC

(March 1974). The staff's ccmsnts apply as well to the T??5EC study.

.
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'

.

rathodolcgy pr.?. ared by '. Cf for the !.'PPS conititutes a rea':en ible epproa .
'

consici. ant tiith th? statt. o f t':n art pr. ci. !c<..d b./ c tin r tit il i t ies iri lt . ;
.

,

1

rance planning of a61itional go:urating capacity.
..

Finanr.inc,. an<! 0.Inershin of U.1P 1 and 4 - Wi th res.ouct to the quest ion of h T..

the hig'ier gunerating cosi.s of tiar.!;al plants (relctive to existing hyio

plants) uill a ff.;ct the consua! era, UMP-1 c;enera tina cor.ts will he trant.-

f err ed to Donnnille Po.ier lu.::inistration (CPA),via " net billin1" cf
.

con;uner-a.:nd util i tias end xchar:ge agree:.mnts wi th the inves car-o.;ned

utility participants. The increased cost incurecJ by UPA still then
'

be reficci.ed in lim t ht.itsale retu5 trith a resulting increa :a in : varat,e

cos t oi enargy to I;M ces tema. ... The in:!us trial DPA cus to..:ars vi11 tecno fe.

the cas t to ultinate censc:32r via rete it:crea3?s. The financing ar.d ou.: r-

ship of W;;P-4 are not yet resolvad. Howaver, it cpp':ars probable that the

Applicant uili nead to have fit.' contracts fro.: otilities to pnechase th?
\
\

U;:P-4 output a t co.st balore financing can be.arrangad. The resulting cost
___./

to the utilitias can be enpected to reach ultimte consu.ners via rate

increasas. The rate increases referred to here are ganeral increases.

Al though ch3n js in rate s tructuras nay alSO occur (a.g. , penal ties ra%.
-

.

than discounts for incraac.ed coasumption), the staff sees r.o logical coupline

beSteen tha tde dif fuens ty?es of rate changas.

v
.i. .J i..e.s...v.. .ri ar. r. i c i.t. ."w i.ce.. ..b.. s.c..a...n s i v .c..ie.- W i th ra n ed to th a im.a n. c '. . . . . -

P
.. -- . .

electricity price on da..and, a review of a number of articles anr1 repor:.

concernad with e:anc::v:tric. analyses of electricity d&'.tnd indicaDas that

niccrrici:y p.ica .<. '9 i sim : ': :: C-

. . *

O
.

.

.
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.'o r subs t i tu te ?d.ir,1y pr ic..'| cra n ci a.i t ic i l..ik: s ta:. i ,L ically e : Lim : .:nl-u . icq
~

.

.
-

Teithns cui' cat or1h istoric .1 d.ita siy ?,:st accite.it*..ly char.:c >.2ri::e t::e ni: :ce
-

of 'tha futura 's.arkat for electricity. Further.:oce, i? it ware acce;>t d tna:

' good'predictioas of future consua:cr p. ice -responsiveness could be i::ade, an:
-

- . . ..

-'acetiratai forecr t :nust be-pade of. the. future real pricus of both electridity

- and substitute energy.

For ins tance, the stMtitute em> ray for:n inr ale:tricci -ere. gy :':.n h ccer :aly
.

-
,

- use:! in eco :c.- ;tric 1.cm:cr.:20ts o f electrici ty. dO::en i is n.;tural gas.-

Energy sub;!,itution i.'eteGon natural g:.s cod electricity is particularly

importaint in ' theiiPPSS scry!ca area for rntar and space heating applicatica.t.

.The sulistitutability bat.ican eacrgy sourcas is depe::d:nt upai, c.m::0 oth er
on

things, /the availability of the en.:rgy sources such as electricity and nt:to a:-

g :s at narhet pricas. -If incrca. sed supplies of- an enargy resource such as

natural gas are not available to ucet increnad de.und, a significant partia

of the excess ancrgy dem;o<1 rey be shif ted to electric-il or oth?r cl brati r-

enargy sourc.:.

The staff notes a aaratorici:: on gas connections to ne.i ras |dcatial, cc:mercini,

or industrial custwars could be a stantantial stic:olant to elec;rical de:nmi..

e *

Furthe.vora, there is significant uncertainty regarding the long terir. avail-

ability of natural gds. There is liaited historical e.xpu-ience tiith this

condition in the anergy rar:m:3 of ineiastic s :bstit.ta berpy ( ps) e.;pmy
-v

coup:ad tiith reguiated pricas for ga ; and electricity.
.
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by .;Nificer:ibdK th.n Lib d ui:i - iat. ' cau ld . .re... .:r. v.. i f i ty; . . : :.: - j
1

- A-
_

.

stat.is tical' estiir.. Lio_n .6f 0.t:i price elasticity ( Tor elecit'ici ty) am: crost-:
.

. prica elk.ticitj { for schstituU:5 Tai clect. ical nu :caj) cit 6d c%v: n.2
I

in tiene |brioda when adar;' tar.e . natural gas si:pplins. uure available. , ,
u

| q;
.

s

..I_m..l. e.n._enf.ino l'ac 't -l.o.u! Pricing or Timr' of Dn i:s t :. i+! to Re.toca P.":k i M's -

n A . review of. the daily p::ak load . den: ands for tha UPPSS systea sho..'C that th {-L ;
&

~-hir;hcst paski cecur during : the .dach, (ts:ci tsi' : ci halidw.); the pn:'- ;
-

. -

,

L - t dennd> ara reduced on S..turday, cnd thb lb. test M W dairand sc(. rs on Sundiv.
'

.

.Ge!,areting rriuireceats are also less eo holidays than di.trin{: the unk and
.

,
.

~ 1aad requirea; ants ara' less at nig:it than during tha day. With paak lea !
L

,

, i
|

i pricing, tha WPP55 alectridity users ducir:u- tises of p2ak use (ca a daily. ,

t
t '

ihasis) are billed 'at a highar= rate to momaccurately reHect the higher ,

i.

|
'aacginal cos t of producing- the paa'; poxce. The costs of supplyint; onergy at p:r.d

,

|
- pariads are higher because his;h variabic cost-lcw capi tal cas ts units (oil, |_

t .-

s

!. cc::. bus tion tur'aine) arn used. Tha base cod inter;adiate load partion of th?
'.

load is . supplied, in geaaral, by high capital, lou-cost ve.riable cost ge:ecating .

units (such as nuclear) which operata.at higher rates of annual utilization to '
, . ,

'
spread :the capital cost over a graat nany vsrciatt hours of anaa91 gansratian.

.

In ordart to' re' lister constr.:stion at differaat timas by electrici ty usersian >

!,

t

I edditional r.ce-ing arraage:1aat is typically required.
.

Tw ef fectiveress of pek ical priciag .r.' a r:echinism fy r2ducint; syityc
-

v

16ad paav.s depend to a la(ge. extent upaa the price elastici:y of deu:acd. .,

i

for use of. tha applitnca or other load types cnusing the peaks. For e:-:a;.gii e,
,

f-
f

"* e}E N.[ i .[ '.4%$a f It *) f ^ I.b'!r .I f 8'.of f 'i k O! ni,I (J Y' 3 'g'*a C d h!!! *",j i'fj I'*l*/ t'J fn'
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-im i nc ir:a l ' . ( :- n:::.s|d i. m*ra n <v. In o rd. . t o c.c|.2 carecct W.it,:a:.. .af
*

.

s
.

1
i

th ir.- nl a'. ! i.:i t */ . i :. wu | ri b2 n .. M , .cy to d is.: ,gr+:.i t.: 10::d data a:id i : . i fy'
.

,

the fraction af the lc.id attrib:L Ule to sp.:ce ca:ulit io::!.ig.

.!

Furthen:: ora, to the e.v. tent thC. ;m'u wara ilattened tha hash or inbr- {
!

-

nediate load requir. .r::3 nay re.w., nbly h expacted to rir.e as tha s.r. 5.':

loni factor increasas. In theor. tical ten::s, th is 5.cbs ti tutica may be

discuss 9d in ten:3 of the cross prica el.uticity of dy.w d chich ra10 tac
.

sys te:1 o f f-p n.h elect ric31 Onur,T/ use to c!?ctrici ty peir> at tha ti na c/

syr.to.3 p ain . If pc % lead pricing n r.e i.v.p'i e:c.4a ted , th$ ra ':a o f i;rc.19 ar

UPPSSsysh.: ra.ds night be recutel. Howevat, ir.:;roveuent in tha systtc: load

factor might in;.raasa the r,# of gre.ith of generati w raquire:ents for b.sa

end inter;. aJiate load.

Ecccomic thcary indicates that holem..tation of stdatantial relision: in

rate struccure such as pa.:k load pricing could resul; in sc.:n changas in ne

pa ttara a.:1 c;> a.;th of elec tricily N :nd. The b.dy o f li c.wa te. a on cy:.i.t. -

tative dei.:.:ad analysis for the electricity cucket does not addre:.s ti.e a?fects

of rate structure changs per se although prica respansiveaess by electricity

consu'::ers is g:n3 rally indicated. Oth3r authars have disc :ssed the pt:tential
. .

co n s u';ue. ice.?. in theoretical ter:3 cf rate str:icture thangM upon diuand F:r
11-10electricity. !!c.ue /ar , a re . i ew o f t% l i te ra tuc, o n th i s n.bj ec t d o ;;.'

,

!

!

na t indice.M .' coma ly v r -ni : on :e '. Sac';l r:y h ! .ya .y i t u ,c: i ;h t:m s ' "
.

:o :id ust to estimat. de/cid of s mtantial spwulatian sin ef fect p.ML lae:-

pricing would have upan prajactad electricity d2.aa:r: uithin the 'JPP3 servica

~

9 g 9
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d2ficiency _in' th t p).4 'I.mI _pricineis ; nut in t:ida- -jes. EA .girit. dry dit.: f
apreEdiu teid t.he Unitail Sti;es.- C',w;egiently, there is : cure.:ntly insn| ricien:,

' infor;mition / for. quantilatively assassing hc.w._this sacastice would |af fcct service

araa .lcad graiUi for_ a utility such; as llPP35.-
~

. . _
-

.: ,

Invarted rate strm:tura.
0

,

cln addition,f.th~e staf f not23 tilat neither tha Applicant nar . f?C has anyN

authority: to : alt.er,the _' rats danig:i- by which electrical; enargy' produced by_~
,

. .

_'fiiP-1. anti-!::.P 1 is sold | tu ul tinath constnars. : Util i cies 'sech as !!Pr'% thua -' ' .

selvar vouid genar.1!y not be abla to .ir.plement rats: re-d-:sig.1 reasur.u-

without a-r.pecific'la;;islative_ authorizatica. 'Sericus questions of equity'

auong ele;tricity customers and stockholda 3 of th utility would aris?.

S.ich qwstio:n woul<.' arisa be2eusa utilitie; are in ganacal rerpiired to s.:11

electric energy a:1 a cost of service _ basis by state regulation of the

utility and by. the frantitise area chart:.c. Any srb tirly to one group of-

custaners mus t in balaaca.1 by incr ease <i cost. to other.i. Th.? cost includ n

a ' f air retura on stock-haldcrs ecpiity.
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110 thod.1, pp. "15-11.

,

3
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, . . ...

4
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of Econe.:.ics 71 (1957); pp. 583-510.
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-2. :- Page x ,: th i rd. p.t ra.irahh. In the . third line make the telephund nwbar.
^ - to re.id "3d1 ; '.~J-5939. "%- .

"13. Page 7-1, fourth paragraph. _ 'In the fif th line af ter the words;"... los
occurrence rate.' ~ chaage the pacied into a cowia and continue S
sentence as-folic-ss: "and those on. the low-potential-consey6envi end -

<have a' higher occurrence. rate."

4.- Page '9-3, fourth paragraph. On - the end 'of- the paragraph change _ the:
reference nui:r "10" to " read "23."

5. ' Pai;e 9-4,- secuad paragraph. - Delete fourth and fif th line in the :
. entirety ~and change the reTerence niinber at the end of the.thir:i ~and -
last 1ines from "/"(to read "10." .

6. Page 9-14. Add reference 23: Final Environmental- Sta tsr.ent for-
C Geotherinal Leasing Procca,a, Vol . IV, Appendix I, page I-313,, .

.

U. S. Departant of Intariar,_1973. -

'7. . Page 11-3, Section |ll .2. For " Discharge Desian," Suction where Topic -
is Addressad change "5.2.3.2" to raad "5.2.3."
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fA3 u.- casult et ned liifomatioihinichlbec.u:u availabia to the staf f frc.:1
- ~~;1,

'a. Pccific ?!arthiest Utilitids ."

| Conference Coamittee -
-

3 WEST-: GROUP-FORECAST-.-
,

:of- Power Loads and Resources .'
,

1 July:1975 --- . June 1986
- ' February 1,1975

'b. LOlG-RANGE-PROJECTIONOFIPO'.*ERLOADS
~

Atl0 RESOURCES FOR THERFAL PLAiNlilG-
. _ -

'. West Group Area"'

1975-76 throd.;h 1994-95- -

3

March =28, 1975-
.

the staff has revised and updated Table 8.1, 8.6, 8.7,'8.8,-8.9, Ficure 3.2
and Appendix E. Replace pages 84, 3- 7, 8-10, 8-15. S-15, 8-17, 8-l ?,, E-1,
E-2, E-3, E-4 and E-5 with tha enclosed replaces.ent pages.
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An.a.a ! - in c.ii- i. :ai
Annual- Av;rafi * Incrtw Av.ry;e Aver. . /.n c u l -.

futive Over Ext. ort In:.:rr es'- klar :-

Fin. Loa t Pr.:.m f i ng l oa f ihle Ln! ~ Lom!
Yur (105 kW.*) Year (ici 'c:4) (10' L'<!:0 (10 iJ.;<I

'

a b e 5l gg g 33

1958-59 4.678

1959-59 5.003 8.23

19fa-61 5.247 3.63

l'a51-62 5.604 6.00

1962 53 5.934 6.78

.1953 64 6.535 8.71

1964-55 C.EE5 5.76

196:-55 7.130 7. 2.;3 4.125
.

1955-57 7.ES3 7.957 9.97 9.92

1967-53 8.630 8.722 9.48 9.43

1968-69 9.532 9.624 10.45 10.33

1933-70 1.33J 10.101 4. C'; c.C'

1970-71 10.427 10.537 4.28 4.32

1971-72 10.576 10.649 1.43 1.05

1572-73 11.195 11.3?! 5.C5 6.31

1973-74 11.572 11.703 3.37 3.37

Prcje:ted '!atues
C

1975-76 13.5 7.6 0.8 1.1 15.4
'

1976-77 14.3 5.9 0.0 1.2 16.2

1977-78 15.2 6.4 0.7 1.2 17.1

1973-79 16.1 6.2 0.5 1.2 18.0

1973-30 17.0 5.3 0.6 1.2 13.0

1980 31 17.8 4.4 0.6 1.2 19.7

1961 32 18.6 4.4 0.5 1.3 20.4

1932-33 19.4 4.4 0.3 1.3 21.0

1933-84 20.3 4.6 0.2 1.3 21.9

1931-35 21.3 4.7 0.2 1.3 22.3
~

19C* M 22.2 4.3 0.3 1.3 23.9 .

Histivical valms art. t.nen ferri islas 1.1-2 0.n! 1.1-3 cf t4 3 *;ri? .1, %'P-4 FR , Gre t '. . i i.3'

and 513. int > t 51 +: are rea v ir:'' herein es Tacle R.a. Pro.iac ?.e:! v31m . D e hi s . no tc~
F.'; !C U+ ;t Groia hrcen t, Feb.1,197 5. Sic ~.t e/ o f ?nt: ore , and Eey eirw* . ( r e:3ra'i:*! hur.-
in as Table 8.13).
a fer the West Groo Area not i.actuding B'/. service ar >3 in soutNrn 11.9n.
D ior the Men Geoo Area incl:. !tr.) PP.'s s a rv ic-: m it s': .: herr n Ic no.
CGec etric mean ann.ul increts reysir+J over ist t o-year pericd fro 1 1373-74 to 1975-/6 for
tne 1975-75 projected valua to hold.

.
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t;t.s-!< i at' - .'- ::* J' $r.".',( *y ; s !, a a r - . ' . ,; i f - ti i. , - **' '* "ir- ,

. . . . . , . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . .. .. . . . . -. .-

Wta:er-- '.. i n t a r - DiL1

Wint'er F,ik *, ince.a ne P.uk Pe.it Win:ae -

f.a t i v : Deer E>2a t Interr0.t- Pa e. .

F i r e. tc s .! -Pr.c.* ding Lr. ti ible tr.if let!

Ye.v (l')' !!s.:) - _Y.u r (10' LU:) ( l e' i *,- 2 ) (10 t'hi
- . . __

D I 'l' II 1" - II '
195f,-5') 7.227 .

195?-C9 7.803 7.97

1550-51- 7.921 1.51
!

1951-5?' C.335 11.54

1952-63 9.754 10.40

1552-64~ 9.701 -0.5; e

'1954-65 11.772 21.35 i
*

1955-6C 11.C91 11.173 -5.7C
.

.

1953-67 11.521 11.613 3.83 3.94

1947-63 13.212 13.303 ?4.CS 1~.60

1953-63 15.429 15.5:0 16.73 16.76

l';s-70 14.S'5 15.i.30 -3.31 -3.12

197G-71 13.533 15.723 4.59 4.62

1971-72 16.734' 16.875 7.20 7.32

1972-73 13.103 13.25) 8.22 3.20

1973-74 1S.5?6 13.707 2.41 2.45
<

Projected Valuas

197~-76 21.3 6.7 1.3 1.2 23.7 tC
i

'

1);(-77 22.5 5.5 '2.1 1.2 25.0 >

i

1977-78 20.0 6.5 2.2 1.3 26.5 t

1

137?-73 25.4 5.8 2.0 1.3 23.0
t

197;-50 26.8 5.6 2.0 1.3 29.5 i
i

19? -31 28.2 5.2 2.1 1.3 30.3 |
'

-11:.1-62 29.6 4.8 1.7 1.4 32.3

1937-03 31.0 4.E 1.7 1.4 33.0 |

1~33-31 32.5 4.9 1.5 1.4 35.3 .

,

1.! 2-0E 31.1 4.E 1.5 1.4 36.9

'91;-04 35.7 4.3 1.5 1.4 3el. 5 .

._ _ _ . _ . _ . . _ _ . _ . . . . _
. - _ . __. -

s,ej on Tabler-l.1.~ :n1 1.1-3 >f the EP.. Tha:.c ti' des are e seca cTr. h.re;!n a; !abia 1. 2 a f. 'a

;; ardit E.

'nn? 1r:hi' 37*- . ruic : r 2.8 h. ; w ' ro la r'r: e in ~ Gr.;,.. .-

*j y ** t r P 'Mh P. Ol'C'J"J $: ' ? if *.ld 3 5'19 b'N $9rV Ict! af C-l I n IJJ *.fe''fil I i *d.

h.t., tric ruun o n. :' incr.nw rxvired ov.r tn toyeir ;":ri? ? fr.vi 107?-7.t ta 197.:-75 :orC
.

rie 1974 75 pr03+. t r.! value to toii. .
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8.3 ELECThic ENER'tY SUTPLY

Rem l Ca mc.ity- .foni8.3.1 -- = = . .

Accordir.g to the projections of Tcble 3.7, annual-aterane capability . ill be sc. c<.ht lw; t''',,
.

load until oprating year 19".M'. Pot' crate rescrws (5-8 percent) will be anilule (~ la:ac
yn rs. /<nnual. peak capability :s proj v.to in Table 8.3 to La adequite frec rna pres . tnr;.mh

-I ,., 89.wa-

S.4 P.ESET/f5
'

Annual-av.f rage reserves will tri r.c?,3tive und f r poor ntr cor di tiont for c i-h p t r t".n : .i:
1732-S', accordin ; to the prajcetions of Table a.7. In subcqwent rz ws, tne n:ser. . ; a,. . c..

|a:ieg'J.ito .

'.
.

Annual-peak rt:>erves will be adequate for the entire pririod through 107:5-06. <
.

B.S CO: CLUSIC: 5
!

Ou the basis of the '! cst Grcup For.'cae.t (.:hich tu staf f accepts as reat.nn .ble), *. ';p-1 anii i

1;;P-4 util t c needed a; sch'duld by the a:alicant (11.M-81 arn! IT,? .13 oparation, regettively) i
3

in order to rr.e4:. cr.pe::ted annual-average load in the l'acific thrthtest. i
!''

s

i
e.

i.
!
t
t
i

.
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, . . ,

Table 8.7. Projecled Annual-Aver.v;e 1.oad t nd C marating capaci ty for :t 2
Paci fic ifor.+tn t

( TG.: . : 1;

-_.. .. .--.- .. -----..- - -. -.- . - - - - . - .

_CapgI_ty_ _
j

tut Lb
Total Co:nbu s'. ier It;nr: i'esere F.e.erse

tcad fat Hydre" Tizrral Turbi:.a (b.p> L) (Deficit) (>*ntt)
- . - - . _ . _ - - -

_

- ..

1374-75 15.3 11.4

1975-76 14.5 11.9 2.3 0.1 (0.2) (0.5) (3.4)

1976-77 15. t. 12.0 3.1 0.1 (0.3) (0.5) (3.2)

1977-73 '16.4 12.0 3.3 0.2 (0.2) (1.1) (6.7)

1978-79 17.4 12.0 3.3 0.3 0.0 (1.8) (10)

19M-1,0 18.2 12.0 4.1 0.3 0.1 (1.7) (9.3)

1930.s1 19.0 12.1 5.6 0.3 0.0 (1.0) (5.3)

1981 62 19.9 12.1 6.0 0.3 C.) (1.4) (7.0)

1~32-33 20'.7 12.1 7.9 0.3 0.2 (0.2) (0.1)

1%3.S; 21.o 12.1 9.9 C.3 0.3 1.G 0.5

1784-93 22.6 12.1 11.6 0.3 0.3 1.7 7.5

19%.:.6 23.6 12.1 12.4 0.3 0.3 1.5 6.4
._

-. __ . . . . _ . - _ .

" Critical-period (woist-case) hydro capacity lass an allcuance of aSch. ;'] K.i:
for mainteaance,

b In typical yaers, about 703 |Oe of additional hydro is available. Alsa
about 500 ire!e av.2 rage additicnal may be available (at very hig'h co.;t) if' ail
cc.7.bustica turbines era op; rated as baseload plar.ts.

Based on the S.: mary of reso trees and requirem.ents of the Pacific licet'rles!.
Utilities Conference Comittae liest Group Forec33t, Feb.1,1975. The
Su:rmary is reproduc ed herein as Anpandix E. Estir.:ates have tean adiuttsd to
conforn . lith the pra.rnt sch?dule for Pebble:; Sprinc.3 Units 1 end 2'which
diffars frca that of the Suma,iry and to reflect thai, the "Carty Coal" plant
shcan in tha Suwary has rot bien ccmitted at this ti.w.

.
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|
|
|

|

.
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_ _ _ _ _ . . _ _
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:T.ul 2 d.3 - Craj ::r.m Aa. . j:'..? 3 2 to.: r.a de"- * t ."; C h :1 *./ .:: .---
.

Par.i fic flor time.; L - (100.Yle)

_ . . _ . - _ _ _ . _ . . _ . _ _ . _ . . . . . . _ . . . . . _ . . . . . .

r~,.-P
. -.___._ r.. s.;. c.. ,,- - v .

f.s ti te ~ l'aali:151e Cc +;stion Irt;,;rts (Caracity
L e a :'. I!,dro Tietml T' i t2 i w (E c;ur s) Minus iem.;} . s teml

. _ ...._. ~ - . . _ , . . . _ _ . . .
- . .. ..

1; .,1:. .,:. - . 2,. 5 3.1 .8 (1.3) 2.6 1;'., o. ,4.

197G-77 23.7 23.8 3.3 .S (1.7) 3.0 li

1977-7/ 25.2 26.2 4.3 -1.0 (I.9) 4.4 17

137 -74- S.7 2S.3 4.1 1.0 - ( 1. r> .1 5.1 ?0

190-33 23.1 23.9 5.9 1.0 (1.5) 6.2 22 -

110'- U.5 20.9. 8.0 1.0 (;.7; .7 T.1

19,;-12 31.0 29.2 0.0 1.0 (1.3) 5.9 li

10 '-73 32.0 29.7 11.7 1.0 (;.3; ,/ 27

1303 .D 33.9 23.9 13.0 1.0 (1.3) 0.7 2.5

193* U 3 ~, 5 U.S 13.5 1.0 (1.3) 7, . 5 27

1923-?A 37.2 0).C 16.8 1.0 (1.3) g,1 74
. . . _ . _ _ . . . _ _ , . . . . . . , , , . , _ . . , _ . .

. . . . . _ . .. _ . . . . - . . _ _ . - - . . . .

i;! ; :. c,. .r.; 3v.at e., o f P ., c es and ;1;,5 u : . t of ::7 T.: .i fic ! 'r t.:< > *. Ut f i t ? I n
.r ..-.,c, t s o ,.c..e;..yj .., e,Ca . grir . 03.c: t t.2, '.:e.t Lra .p Facec isi, Td.1.1; 3

Tc .ie s . i 3 a r.J /. . l ; . 9. tit.itc; h w e m . adj..ne, t3 c. , t r ~. - + .. i ; t r y ri -;.l i c.. . .t ' 3 r. i . . . 4
o f t.: .i...tr, ar.3 t3 c. .~ I s: t ;-1;f or 0;.:Li ? 5. ; vn U;. ! M i .md 2 v.!. i n d i f f e rs f.- :: s

tr.e ' '.3 rty C: :1'' ;31 e s:+ m in tN S..- .ia; n. ' e n. c m i ; 21.! t ; b . . ;; ! w -..

# ri;i:ai-;; riod (..e. 5t-case) hj're '. aim,C
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' . . rr: ~.- % , .:; 1i a i ; i n er n: d ua ;a+ w.;t ir; c.m.i t.y i n ::m.;. ra ti ...

nye er 19K!-lT33 res ts on7tiv. tifely cc:aplatica of neverl o'h r large unic
L(Ti?-3, Sh f;it ilo.1, . pes % Spiings fin.1 a::d 2). The pr.oSabili y of

- (significant del;y.in oni or ancther of thasa unit: Lis substantial, tecordinil-

:(general)perie::ca of racc:a years.~ Asishoun in _Tchle 3.9, the effect of
to the ex-

'' one-yaar sched: le slippege ucald be a not deficit in amnial---

- aver @f capaci ty in 1902-03 and a vary. snall reserve in 1933-fM. ibr w +r,-.

-delaye.! con;trudion oE !:::P-? ucald sacrifice the saving in can'.truetice
cos ts associated wi th ,"back-to-bick" cons truction of si.allar uni ts '.sich t'u

staff estimates to be of tSc order oft $100 uillica. On balance, therafera,

the staff believes that the tiropossd schedule is prudant and reasonable.

Table.8.9 Effactiof Schedule Slippage on Adequacy.
of- Projected P.egional Annual Avoraga C'.03;ity

.

-. . - . . . - - . . - - - . - - . . . - - -

Pro.iected Surplus or
S :cylus - (De fic i t) t, h:h

or (Deficit), 1 vaer Slic;a n
i

% tide %. tide
>

. _.
,

1981'-32 ( 7-.0 ) ~ (1.4) (9.0) (1.8)

1932-83 '(0.1) (0.2) (10.0) .(2.1)

1983-tM 0.5 1.0. (4.6) (1.0)

1934-83- 7.5 1.7 0 0

1935-05 S.4 1.5 3.0 0.7
.

1
1

' Re fannces *

1. FPC flews , Vol . 7, ilo. 31, Aug . 2,1974, p.1.
_

2. J. floyers, "The Value of Ther:el Insulation in P.esidenMal Cons tructi 30:
Econcr'ics - and Conservation of Energy," GR'll-EF-E?-? , Oak Ridga *icicra !
Laboratc y,_ Demoer 1971.

3. - P., Stein, "A llatter of Design," Environmental, October 1972, p?.17-29.-

.

- 4. J. Noyers, "The Rocin' Air Condi tioner 'as an Energy Consumer," ORNI.-ti3F-EP-59,
Oak Ridge tiational LaMratory, Octcher 1973. *

.
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,]] Arci loads are estirett! January peak and critical period aver.m
ena rny t i ra l oa ds o f pr i va te u t i l i ty a nd publ i c en c:/ c.|/ s t a ,
Fed ral agencies, and BPA in 'ustrial cus';amers. Bi'A indi.strial

!. custo..ier loads also include interruptible loads. Load.; also

include area trans;:lission losses.

~2/ Exports includa deliveries to California utilities under th". CSPE
agreamnt, paak/enargy e. ::un% contracts with P3'.!, tra.rtfers of
Cantralia power to Central Valley Pro,iect, UWP Co. conter. cts uithr
Idaho and Montana Power Co':.panie ;, PS?AL Co. coatracts wi th Morurt
Power Co. and Salt River Project, PPat Co. trans fers ta P?.'d. Co.
Wyoaing Division, BPA contracts with tiontana Pouar Co. for ':aagrachic

. . .. ..
p r a i a car.c a , uh ac l i ng p p. a.; ti , n.a a .'u rd-w..

, . .

exc.i....; :, man .w: 2.a..,

extension, and 1!?iP ilo. I deliveries.

3/ Ilydro resources include those shoan in the 1974 Wst Group Far:-cut
rep 9rt plus High P.c>s Aidi&n in July IN3 and a ditic ! ;9 md

capability to reflect realistic paaking conditicas for the D.A a:-
piants.

4./ Ir:93rts in;luCa anarc.y retucned ta the P N free reek /an u 17 axchant.. .-
.

contracts uith P3'.i utilitie;, PGE Co. contract vith So#.we.i Cn!ifra; ?
Edison C3., PPP.L Co. trans f ars fra.1 P9|l. Co. !!yonian Divi s inn, PE #
Co. contract wi th Montana N<.ar Co. , U'<:P Co. contu.ct , w ; H: |ba t:r' .
Idaho, an ! Utah Power Coganles, a::d UM inports f raa IM tae Po . :r
Co. for d31ivery to U.S. Indian Irrigation District.

p/ Existing snill thermal an l miscellaneous inclu:!s 01" axisting st.m .
plants, ; mall diesel gcrarators, and miscallaceoas si.nl1 indus trial
purchases.

6/ Combus tioq turb ins incl u.'e P?3L's LiWy uni t , i'G .'s Ce t:1.21, Harbor:; .
and Beaver unit , PSPal.'s inidbey Island and lihi tahorn tenir.3, Md
!f.lP's Othcl!e uni t.

7/ ilan ford-NPP, e~. tension capsilitias are based on proactie n of . .5
,

billion kilowa tt-hours ps y e,tr th rough l'J75-77 and 1.5 :> il ' inn
kilowatt-hours far the paria ! July thrwgh Octfx of 1977-71. The
piant'.ns assured s M t d m Raraaft . The plan * .r n r.c3 consid em.:
depandable as a p. min ; rasourca. '.h? |m. 1 is a na.i proje:t not

related to Hanfard 'H.

g/ ilaurva require ts on m:< cra basd nn 12 percant af tha total . ira
loads for tha first year, increasing at a rate of on2 percent per y* r
up to 20 percent, and remaining at 20 percent th. era.if ter. Peaarve
requira. aunts on energy ara caseJ on on. -half year's load growth of
utility-type loads.
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ou si '. in ta > icur.._, c:: c , i :i c.z i :>r'n r.; e ie' so. L M s .. -c

1975 '. bat Gen;9 For.r. u t r Ta t. Pa# aycro nu ntenan,2 i :- i nc.1.: t t i

with the pc A force.! ;io: aga reserves. |

I10/ !!ealiratimi fac'.or i3 tire aJjustu :nt to th : Fed. cal bydra pe.ikir.)
~

ca;: ability to raflect inability of the Fe:ineal syst<.1 to achieva
its f ull peaking cap.tbility at any one sparcific in".can,:e.

,1,1,/ Potential hydro rascurces sho<m ca Table 5 (of the Long-Range
Projacti;.n, ncet shout: he. e) reliact proja.;ts inMt libij to b2
cc:;s tructed in tha future. ~ Fifty percent o.' mis capabilicy
(excl u'!b p )w! sto. .:..} uas r;p nt!. :t o..: " : r v. ; ." 100./-O''

,

th. ou:;h iuM-ib. Pu.npej sto;v.ge projcet.; *. tare in;tal ed wiiara neady!
to w:at ccc:a .capa:ity regrir z. --!.s.

l?/ PotnCial LS m ai re3nurce . am fu!.ure projxc; u sar':0 to neet the
e. .t., , ce;,. i . ...,.g..., .... . ,,

,
; , ,1 , J . , .- .o ;,.,

The.ic p>uj.! cts ara ins talled in dat'.a.ry or .fuly as date.'91":e:I on th e
basis o f em' :y ra';u irTi s 'ts. Projo + s i ~; * ac eb F. ':' at .t '"1

' .'.

o ,- 1,2 ;) .~. e :j . J.ts.

13/ GM incastris! loads ara intarru; .i: ale loads s ery=.' dir:t tly by E.M
and a.0 incioded i<i Lin: 1 abov2. li;ese lo.i. s do c: t iq:lud2 th e

associatv: line los.es.
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I am ~ a Licensing Project Ifanager on the technical staff of the

Light Water -Reactors Branch 2-3, Division of Reactor Licensing, U.S.
,

Nuc1 car Regulatory Commission. My function is to cvaluate and coordinate
the radiological safety review perforued by the Division of Technical.
Review on specific licensing applications for the construction and
operation of nucicar facilities. I have the project management responci-
bility for the technical management.and co6rdination of the safety revices
for the applications assigned to me.

I accepted an appointment with the technical staff of the U.S. Atomic.

Energy Commission in Aup.ust 1973 and precently. have project nanagenent
responsibility for the radiological safety and site suitability revieus of
the UPPSS Huclear Projects No. 1 and 4. In this regard, I have supervised
the preparation of the Division of Reactor Licensing's Safety Evaluation
Report documenting the NRC staff's radiological safety review.

In 1958, I received n Bachelor of Science in !!cchanical Engineering
degree from the Johnn Hopkins University. In 1966, I received the Master

.
of Science in Mcchanical Engineering degree from Drexel Institute of
Technology. I successfully completed additional graduate studico in
Management Science at the Johns llopkins University in 1967.

I have a total of 15 years of professional experience, all in the
nucicar engineering field. For ten years, I was employed by the Nuc1 car
Division of the !!artin-Marietta Corporation, where I worked in increasing 1f
responsibic capacitics on a nut.ber of nuclear power generating projects
for military applications, including the PM serien of reactor pinnts and
the in!-1A barge mounted nuclear electric plant. Following this, I was'

employed by liittman Associates, Inc. uhcre I supervised an engineering
design section and fulfilled project manancment responsibility for various

*
projects originating within the section. These projects included radio-
active waste processing equipment and transport casks for shipment of
nuclear wastes to disposal sites.
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Subsequent to ceployment at llittiaan Associatco,;I was criployed by
~

'the-Reactor Fuels Division of Nuclear ruel Servicca, Inc., where 1 was
supervisor-of the engineering design group responsible for'the me.''onical

.1 -:Lengineering desir,n 'of fuel assemblics for reload supply -to con:mer-
~ light water reactor plants.

.

I~am the_ author'or-co-author of several. technical publications.
.
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SUPPLEMENTAL TESTIMONY OF THE NRC STAFF ',/ . 'Sk. ,/ e: -- e'

. \

l '.]y FOn..

- ,; !.I/O ' j.' --

'\ /';LWA-2 Activities '

e.. . _

')\ .('' . . - -

By ($ . '.;,'i
_

'gpI ;'t '),e,s \e

! Thomas H. Cox

Licensing Project Manager

, .

A. INTRODUCTION-

By letter to the Commission dated January 31, 1975, the applicant in

n

( this proceeding, the Washington Public Power Supply System (WPPSS or Applicant),

requested a limited work authorization (LWA) pursuant to 10 CFR 350.10(c).
i-

In addition *a requesting authorization to conduct activities pursuant to

10 CFR 850.10(e)(1), Applicant requested authorization to conduct subsurf ace
'

soil pr-2paration at the bottom of the excavations for certain safety-related

structures. This subsurface soil preparation would be subject to the Quality

Assurance provisions of 10 CFR 850 Appendix B, and, hence to the provisions

of 10 CFR 850.10(e)(3) . 950.10(e)(3) states that before the Director of

Regulation may authorize such activity, it is necessary for the Atomic
'

, ,.

Safety and Licensing Board (Board) to determine that there are no unresolved

safety issues relating to this work activity that would constitute good
1

*

cause for withholding authorization. The safety-related activity which

Applicant has requested pursuant to E50.10(c)(3) is hereinaf ter referred to
,

| as LWA-2 activity.'

.
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B. LWA-2 ACTIVITIES REQUESTED BY APPLICANT

Applicant has requested authorization for.the followinn LWA-2

activity:

Construction of Structures, Systems and Components which are~

Subject to the Provisions of=10 CFR 50, Appendix B

L Excavation for_the Containment and General Services Building

will include work subject to Appendix B. The work consists of:

(1) Verif4. cation that the excavation has exposed the very
; ,

dense, sandy gravel zone (the Ringold Formation) upon

which the mudmat will be poured.

(2) Density checks of any pockets of insufficiently _ dense

material uncovered in the gravel zone, and removal

of this material and backfilling if necessary

@pplicant's PSAR Chapter No. 2, Appendix 2P).

(3) Proof rolling prior to placement of the mudmats,

under the Containment and General Services Building
|~

(together with the' taking of density checks before
,

and after proof rolling). Applicant's response

to NRC Staff Question 3.58 contained in PSAR,

Volume 8.

This testimony pertains to safety issues relating to the above LWA-2.

work item.

|
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C. STAFF REVIEW AND' CONCLUSION THAT NO UNRESOLVED SAFETI ISSUES RELATE TO

THE PROPOSED LWA-2 ACTIVITY

The NRC staff position stated in Regulatory Guide 1.29, "Scismic Design

Classification", is that the pertinent quality assurance requirements of

' Appendix B to 10 CFR Part 50 should be applied to all activities affecting

the safety-related functions of the primary and secondary reactor containment.

Since Applicant seeks authorization for preparation of the subsurface

founding soil at the bottom of the excavation for certain safety-related

structures, this subsurface preparation is subject to the provisions of

Appendix B'to 10 CFR Part 50. Applicant has r.ot requested any other

*

activities which are subject to the previsions of Appendix B.

The NRC staff has completed its safety review with regard to the

above described LWA-2 activity and has concluded that there are no unresolved

safety issues relating to this activity that would constitute good cause

for withholding the authorization to conduct this activity. In this

testimony, I set forth those safety issues which have been identified to

date by the staff as outstanding, or unresolved, that could possibly relate

to the proposed LWA-2 activity. For these issues I provide a basis for

the conclusion that these unresolved safety issues do not relate to the

proposed activity, and therefore do not constitute good cause for withholding
|

authorization for the requested activity.
.,

1
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Finally, I-discuss Applicant's Quality Assurance Program which is-

-applicabic to the activities proposed under an LWA-2.

I The.following unresolved safety issues have been' identified to date
t-

by the staff and are contained in the staff's Safety Evaluation Report

(SER) which is now in preparation and will soon be published.

I 1. The staff has not completed review of Applicant's analyses to

demonstrate compliance with the Final Acceptance Criteria for

the ECCS. Based on'the staff's review to date, it is not

!
expected that component hardware changes will be required of

L Applicant to meet the Final Acceptance Criteria. Even if such
,

|

| changes were required, the use of alternate designs, if necessary,

would not require changes in the proposed founding soil density
I
| for the Containment and General Services Building (C&GSB).
|

I conclude that there is no relationship of the required Final

i
' Acceptance Criteria analyses to the proposed LWA-2 activity

that would constitute good cause for withholding authorization

for the requested activity.

2. The staff has not completed the review of Applicant's analyses
f

i of pressure responses within all containment interior compartments
|.

or of the pressure response within the overall containment, for a

hypothetical loss-of-coolant accident. The design of the contain-

- ment is similar to designs for other facilities that have been

|

. - . ._
,
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reviewed and found acceptable by the staff. The staff's review

experience is that design changes, if they should be needed,

would be limited to the containment structure itself. Any or

all of the anticipated changes that might be required will not

have any effect on the required density of the founding soil

underneath the C&GSB. I conclude that this unresolved safety

issue does~not relate to the proposed LWA-2 activity and therefore

does not constitute good cause for withholding authorization.

for the requested activity.

3. The staff has recently been informed that Applicant will propose

changes in either the emergency spray pond design or the design

of the plant components and systems that reject heat to the

pond in the event of an accident requiring use of the pond.

The staff has already found Applicant's original spray pond design

acceptable, and expects that this issue can be satisfactorily

resolved. Resolution of this issue will in no way affect require-

ments on the founding soils under the C&GSB, since the emergency

spray pond is located at some distance from the C&GSB. I conclude

that this unresolved safety issue does not relate to the proposed,

LWA-2 activity and therefore does not constitute good cause for

withholding authorization for the requested activity.
.

b
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4. A number of electrical instrumentation and control system

issues are unresolved at this date. These issues concern component

and system design and are related to qualification testing of

components, local versus remote operation of systems or components

and design for separation, independence and diversity of redundant

systems. Design of the WNP-1,4 electrical systems and components-

is similar to designs for other facilities that have been reviewed.

and found acceptable by the staff. The staff's review experience

I leads to the conclusion that design changes, if required, would

; be limited to systems and components within the safety-related*

structures and would not require changes in the minimum required

soil density under the C&GSB.

Based upon the unresolved safety issues discussed above, all

of which are unrelated to the proposed LWA-2 activity, I conclude

!

I that there are no unresolved safety issues that constitute good

cause for withholding authorization for the requested LWA-2

activity.

'

D. QUALITY ASSURANCE

The NRC staf f has completed its review of the Quality Assurance
,

program for construction of the proposed facility. Within the WPPSS

corporate organization, the functional responsibility for quality
.

assurance is assigned to the Manager of Quality Assurance who reports

directly to the Manager, Technical Division, assuring the organizational
,

; freedom to identify problems affecting quality and insuring that'

!

I
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solutions are obtained and implemented. This' organizational structure
,

assures freedom from cost and. schedule pressures.

The authority of the Quality' Assurance Manager to carry out the

- Quality Assurance program, including stop work. authority, is contained

in a statement by the WPPSS Managing Director, the highest corporate

officer in'WPPSS. .This statement is documented in the'WPPSS Quality

Assuranca Program Manual which is the official WPPSS policy document

The staff found this assignment ofregarding quality assurance.
'

authority acceptable.
A Manager of Quality Systems and a Project-Quality Assurance Manager

work for the Manager of-Quality Assurance. The Manager of Quality Systems

is responsible for developing and establishing the QA program and for -

monitoring its implementation and effectiveness. The Project Quality

Assurance Manager is responsible for managing and coordinating project'

quality assurance activities to assure implementation of the QA program

and for functional direction of the architect-engineer-constructors QA

*

program and activities. .

WPPSS requires that both the Manager Quality Assurance-Projects and

Manager Quality Systems have the equivalent of a BS degree in Engineeringo

(or related ficid) plus five years experience in quality assurance activities.

To achieve time necessary background and experience for WPPSS staff personnel,
.

an indoctrination and training program has been established. Individuals

involved in the QA program will be involved in formal training programs
.

and on-the-job training by WPPSS supervisory personnel.,

4
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~ The staff has found (1) that WFPSS has adequately described the

authorities and ' duties of persons and organizations performing quality

cassurance functions, (2) that the QA organization is independent of

organizations performing quality related activities, (3) that the
'

organization has sufficient authority and organizational freedom to

identify quality problems; to initiate, recommend, or provide solutions;_

and to verify implementation'of solutions.
*

The staff reviewed the QA program proposed by WPPSS. The QA policies

and procedures used to administer the QA program are contained in the

WPPSS Quality Assurance Program Manual. WPPSS provided a brief description

of each of the procedures and a cross index to the'related criteria of
-Appendix B to 10 8 50 in the PSAR. Based on our review of this

information, we have concluded that each criterion of Appendix B to

10 CFR R 50 has been specifically included in written procedurca within

the WPPSS QA program. The structures, systems, and components that are

subject to this program have been identified in the PSAR.

A comprehensive system of planned and documented audits is used by

the applicant to verify compliance with all aspects of the QA program.

and to assess its effectiveness. The implementation of each applicabic

criteria of 10 CFR S 50, Appendix B is audited annually. '

n.
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Audits are performed in accordance with written procedures or
.

checklists by appropriately-trained personnel having no direct.
E
'

. responsibilities in the area-audited. Audit results are documented

and reported to appropriate levels of management for corrective.

action. Responses to WPPSS's audit findings are verified for imple-

- mentation and effectiveness during follow-up audits. The_ staff has

-found that Applicant's audit activities are. satisfactory.

.The staff has found that Applicant has adequately described a

QA program which embodies sufficient policies, procedures, and

instructions to fully implement 10 CFR 8 50 Appendix B for safety-

related atructures, systems, and components.

Thestaffhas_concludIdthatApplicant'sQAprogramforthis

facility 's being imple nted by a QA organization with-sufficienti

au'thority and organizational freedom, and contains adequate policies

procedur'es, and instructions to meet the requirements of Appendix B.*

'

to 10,CFR 8 50. <<
,

The NRC staff has also examined Applicant's Quality Assurance program

at Applicant's facilities in Richland, Washington and found: (1) Applicant

has provided and implemented a Quality Assurance program commensurate with
. .

'

the project status and (2) this program, including Applicant's corrective
( i

measures,:is adequate and conforms to the commitments in the application.'

'
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Subsequent to :he request for an LWA-2, the NRC Office of Inspection
,

and Enforcement (OIE) examined those portions of the Quality Assurance
.

''
,

,

program which will be applicable to the requested LWA-2 activity. The OIE
,

% .

has found that Applicant is implementing a Quality Assurar.cc program

which-is consistent with 10 CFR 8 50, Apper. dix B, and the commitments

#
in the application. . .

i'

The OIE will perform additional insp'e tions to examine the continued -
. . - -

T (
implementation.of,the' Quality Assurance program as it applies to LWA-2

* '

,, ,,

activity-if authorized. ,

c'
Since both the program and-the, implementation are acceptable at this

time, and since the.OIE will perform additional inspections to assure

continued acceptable implementation, I conclude that there are no unresolved

quality assurance matters that would be good cause for withholding >

suthorization.

E. CONCLUSION

The staff has reviewed all of the safety-related issecs with regard to

-the LWA-2 activity proposed by Applicant, and has found that, for the

reasons stated abcVe, there are no unresolved safety issues related to this

I activit;y which would constitute good cause for withholding authorization

for this activity.

.
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nk' /.DOCKET NOS. 50-460,513
REPORT OF NRC STAFF ON SITE SUITABILITY EJ. :. /.S/\.sw. . m-

|' $.' J. ' $ V.

In accordance with 10 CFR Part 10(e), the NRC staff has reviewed the

applicants proposed site location for the WNP-1 and 4 units. to determine

whether the site is suitable for two light water reactor generating plants

of the general type proposed. The WNP-1,4 site is in Benton County,

Washic.gton, 2.5 miles. west of the Columbia River and approximately 8 miles

north of the city of Richland, Washington. The site area is one mile

east of the WNP-2 nucicar powered generating unit now under construction.

WNP-1 and WNP-4 are cach designed for a rated thermal cutput of 3619

MW and a net electrical output of about 1218 MW. The site evaluation has

been conducted on the basis of an ultimate thermal power capability of

3760 MW from each reactor. The nuclear steam supply systems, including

the initial cores, will be purchased from the Babcock & Wilcox Company.

The turbine generators will be purchased from the Westinghouse Elcetric

Company.

Our review included the reactor site criteria given in the Commission's

regulation concerning site suitability as related to radiological health
..

and safety (10 CFR Part 100). The factors considered are the population

distribution and density, the use characteristics of the site environs

including whether there are nearby industrial, military or transport facilities

that could influence the acceptability of the site and the physical
L

characteristics of the site. Each of these factors has been considered in

,

i
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detail by NRC staff specialists qualified in the technical disciplines

involved. The staff evaluated information provided by the applicant, made

visits to the site, and performed independent studies and calculations.

On the basis of these efforts, we have reached the conclusions presented in

the following sections of this report.

A'. ' POPULATION DENSITY AND USE CHARACTERISTICS

The exclusion area consists of the envelope of the two circles each

having a radius of 1950 meters (1.2 miles) and centered on each of the

proposed containments. The applicant is making arrangements with the U. S.
*

.

Energy Research and Development Administration (formerly part of the

U.S.A.E.C.) for the lease of 972 acres of land lying within the exclusion

area, and upon which the principal station structures are to be located.

In addition, the applicant currently is leasing 1089 acres for the WNP-2

unit, which is_ contiguously located. Part of the exclusion area lies

outside the leased acreage and remains under the ownership of the Energy

Research and Development Administration (ERDA). The applicant has committed

to obtain a written agreement from ERDA, similar to one obtained for WNP-2,

wherein the AEC stated that it recognized the existence of an exclusion area

and would undertake no activities within this area which would interfere

with or restrict the applicants right to fully comply with titis condition''

of the license. With the possession of such a lease and letter of intent

from ERDA, we conclude that there will be reasonabic assurance that the
,

,

%

e

,
, . . .. x

s

_



1.~ '

Is, ,(i:, |
'

-3- |
.

applicant has the authority, within the meaning of 10 CFR Part 100.3(a),
|'

to determine all activities within the designated exclusion area. We will
'

require that WPPSS obtain, prior to issuance of an LWA,'such Icase as

described above and obtain from ERDA a written agreement or letter of intent

with regard to the WPPSS authority to control all activities within the

unleased portions of the exclusion area.

The exclusion area is traversed by the mainline track of the llanferd

Reservation railroad system, a railroad spur line leading to the FFTF

facility, and access roada leading to the WNP-2 and UNP-1 and 4 facilities.

None of these routes are open to the general public. Tha WNP-2 unit,

presently under construction, is located within the exclusion area as is

the proposed H. J. Ashe substation and the existing Wye burini ground, a

nine acre radioactive waste burial facility, located about a mile away.

The only activities unrelated to plant operations within the exclusion area

will be travel along the above routes and activities at the above-mentioned

facilities.

The applicant has selected a low population zone (LPZ) radius of four

miles. According to the 1970 census, 38 persons resided within the LPZ.

In addition to the resident population, the present transient population

within the LPZ consists of about 450 agricultural and industrial workers.
.

This is projected to increase up to a maximum of 900 workers, because of

the work force associated with the WNP-2 and FFTF facilities. In addition,

- about 2000 workers pass through the LPZ twice per day traveling to and from

their jobs in other areas of the Hanford reservation. The nearest population

i
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center with more than about 25000 persons is the city of Richland, Washington,

located 8 miles south of the site. Richland had a 1970 population of 26,290

persons. The population center distance is at least one and one-third times

the LPZ distance, as required by 10 CFR Part 100.

The 1970 population density within 10 miles of the site was less than

six people per square mile, and is projected to increase to 23 people per

square mile by the year 2020. Within 30 miles of the site, the 1970

population density was about 35 people per squace mile and is projected
,

to increase to 67 people per square mile by the year 2020. Since the

nearest large city is more than 30 miles away, no special considerations

need to be given to distance from this large city.

We conclude that the specified exclusion distance and low population-

zone radius are of sufficient size that there is reasonable assurance

that suitable engineered safety features een be provided to satisfy the

exposure guidelines of 10 CFR Part 100. The population center distance

meets the requirements of 10 CFR Part 100 with respect to its distance
,

from the outer radius of the low popolation zone. We have not identified

any unusual characteristics, with respect to the low population zone,
.

that would prevent the development of appropriate emergency response

procedures.

B. NEARBY INDUSTRIAL, TRANSPORTATION AND MILITARY FACILITIES

No nearby industrial, transportation, or military facilities and associated

-activities have been identified which would preclude the design, construction
1

and operation of the planned nuclear facility at the WNP-1 and WNP-4 site

in a manner that will protect the health and safety of the public.

N *~
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The nearest transportation facility is the mainline track of the Hanford

Reservation railroad system which passes about 2500 feet southwest of the
site. Transportation routes include Hanford Reservation Route 4 located

1.5 miles soutnwest of the site, the Columbia River located 2.5 miles east
e

of the site, and State Highway 240, located 7 miles southwest. Because of

the distances of these routes from the site, we conclude that no significant

hazard to the prcposed facility exists from these searces that could nct be

provided for in the design of the proposed facility.

There are no airports or commercial airways within 10 miles of the site.

The nearest airport, the North Richland airport, is located about 11 miles
south of the site. The field has hard surface runways, but no commercial
facilities.

The nearest airport with commercial facilities is the Pasco Airport

located about 15 miles southeast of the site. In addition, the Hunford

Reservation presently lies in an aircraft restricted zone (R-6715) with

no private or commercial traffic permitted at altitudes below 10,000
feet without special permission.

On the basis of the distances of the

existing airficids from the site and previous staff studies, we conclude
that the WNP-1 and WNP-4 units need not be designed with special provisions

to protect them against the effects of an aircraft crash.

There are no military bases or high speed, low altitude military training

routes within 10 miles of the site. The nearest military facilities are

the Othello Air Force station located about 30 miles northeast of the

,

'
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site and the Yakima Firing Range located more than 30 miles northwest

of the site. Because of the remoteness of these facilities from the

site, we conclude that the activities at these facilities need not be

considered in the design of WNP-1,4.

The only industrial facilities located within 5 miles of the site

are those associated with other activities on the Hanford Reservation.

These include the WNP-2 unit , presently under construction, located about

1 mile away, the Fast Flux Test Facility (FFTF) located about 3 miles away,

a substation located about 1 mile away, and 2 small solid * radioactive waste.

disposal burial sites, the nearer of which is located about a mile away.

Because of the distances of these facilities from the site, and the types

and quantities of materials stored there, we conclude that the effect of

an industrial accident or an inadvertent release need not be considered in

the design of the WNP-1 and 4 units.

We concluded earlier, at the time of the WNP-2 review, that an accident

occurring at the FFTF would not result in doses which would prevent the safe

shutdown of the WNP-2 unit. There is reasonable assurance that suitable

control room designs can be provided for GNP-1 and 4,.and based upon

.the greater distance from FFTF than from WNP-2, we conclude that there is
.

reasonable assurance that design basis accidents at the FFTF would not result

in doses which would prevent a safe chutdown of the WNP-1 and WKP-4 units.

The WNP-2 unit has a postulated design basis accident cource term which is-

similar to those postulated for WNP-1 and 4, and in view of the separation

distance, interaction of these facilities is not a consideration.

. . . . . ._.
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There are no gas or petroleum pipelines or commercial storage facilities

within 5 miles of the site.

On the basis of the above considerations, we conclude _that there are
.

no nearby activities that would preclude site acceptability.

' ~

C. GEOLOGY AND SEISMOLOGY

The site is located on the ERDA Hanford Reservation, which is

within the Pasco Basin, a physiographic and tectonic subdivision of the

Columbia River Plateau Physiographic Province and the Columbia River Tectonic
!

Province, respectively. The Pasco Basin is bordered on the north by Saddle !

Mountain; on the west by the Yakima and Umtanum Ridges; and the southwest

and south by the Rattlesnake Hills and the Horse Heaven Hills. These features

are anticlinal folds within the upper basalt flow units. The eastern boundary

is formed by the White Bluffs, which locally is the east bank of the Columbia

River. Topographic relief in the Pasco Basin varies from maximum elevations

exceeding 3,500 feet atop Rattlesnake Mountain to a minimum elevation of +340

in the Columbia River channel at Richland where the river flows out of the

Basin. The site lies at elevation +446 on flat terrain that slopes gently

to the northeast about 2 1/2 miles west of the Columbia River. The Pasco

Basin has subsided relative to the Columbia River Plateau continuously since

its formation which began with volcanic activity in early Miocene.

Several anticlines including the Umtanum Ridge-Gable Mountain-Gable

Butte complex, and Saddle Mountain, are faulted. The faults, where

identifiable, are high angle thrust faults of limited extent which

.
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F originated where folding was inadequate to relieve the regional stresses,

i Some normal faulting has also been identified in the region.
!

'The faults parallel the anticlinal structures and are generally found on

the north, overturned side. Some, such as the thrust fault on

the Cable Mountain anticline, are subparallel and cut across the fold

axis. Most of the faults are at least older than late Pleistocene.-

Bingham ct al. (1970) determined that the faults c- c ble Mountaina

Anticline are probably more than 100,000 years old. Faults within the
|

Pasco Basin are associated with steeply overturned asymetrical anti- |.

I
clines. The applicant has der.onstrated, both in geological investiga- '

tions for the WNP-2 unit and for this investigation that there are no sharply

asymetrical anticlines or other geological structures that could

localize earthquakes in the immediate site vicinity, or that could

cause surface displacement at the site.

The largest geolo'gic structure of significance to the site is represented

by the Rattlesnake-Wallula lineament. The lineament trends northwest
j

southeast and borders the Pasco Basin on the southwest and south. It

is about 80 miles long and is located 13 miles southwest of the site.-

The lineament is a belt of en-achelon, doubly plunging anticlines com-

prising the Rattlesnake hills anticline to' the west and the Wallula

Gap fault zone to the east. Faulting associated with the Rattlesnake-

Wallula lineament and other mapped faults around and within the Pasco

Basin, appear to be related to near surface folding that occurred

contemporaneously with the downwarping of the Columbia River Plateau

'
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and the Pasco Basin. Thus, this structure is not likely to be directly

related to basement structure nor is it apt to be continuously faulted

along its entire length. We have concluded that the Ratticsnake-Wallula

lineament is the most significant structure for determination of the

safe shutdown carthquake.

The site is mantled by 10 feet or less of Leolian deposits overlying 50

to 90 feet of Pasco gravels, . The glacio-fluvial Pasco gravels consist

primarily of medium dense to very dense gravelly sands. Beneath the

Pasco gravels is the Ringold formation, which is composed of three units:
,

an upper weakly indurated siltstone and sandstone, a niddle conglomerate

member, and a lower siltstone and claystone member. The upper unit is

absent in the site area and the Category 1 foundations will be founded

either directly on the conglomerate or on engineered backfill on the

conglomerate. The Ringold extends to a depth of about 480 feet. E2 neath

the Ringold are at least 5,000 feet of basalt flows and tuffaceous inter-

beds.

Historical seismicity within the Columbia Basin Tectonic Province indicates

that the province is characterized by the infrequent occurence of low to

moderate intensity carthquakes. The largest event had a maximum intensity of
. ,

VII and occurred in the Milton-Freewater area of northern Oregon in 1936.

Several smaller events arc also geographically clustered in the same area

about 60 miles from the oite. A second cluster near Ellenburg, Washington

consists only of smaller events. The remaining earthquakes have been geograph-

ically scattered through the province, the largest being an intensity VI-VII !
.

1/ Intensities quoted in this report are based on the Modified Mercalli scale.
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event which occurred near Umatilla, Oregon in 1893. We consider it possible

that similar carthquakes could occur anywhere in the province.

..

,By virtue of its extent and proximity to the site, the Rattlesnake-

Wallula lineament must be considered to be the greatest potential
"

generator of carthquakes of significan.e to the site. It appears likely

that the intensity VII 1936 Milton-?rcewater event was associated with
t.
! this structure.

.

The SSE for the WNP-1, 4 site is based on the following considerations:

1) The maximum random carthquake in the Columbia Basin Tectonic

Province can be as great as intensity VII and can result

in that intensity at the site;

t 2) The Ratticsnake - Wallula lineament represents the most signi-

ficant scismically active structure. We view it as having

the potential of generating carthquakes of intensity VIII at

a distance of littic more than 10 miles from the site.

Based on the above, we have concluded that an intensity of VII-VIII is

a conservative site intensity for representing the SEE. Thus we consider
.

a horizontal acceleration of 0.25g used as th- zero period limit of |

appropriate response spectra to be a conservative SSE. This acceleration

is to be applied at the foundations of Category I structures. Under
!

Appendix'A to 10 CFR Part 100, we consider a value of 0.125g, equal to one

half of the SSE, to be a conservative Operating Basis Earthquake.

|
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The applicant plans to excavate to a depth of about 60 feet and recompact

the' material to an 85% average relative density in zones that support or

influence Category 1 foundations. The applicant has demonstrated that |

the proposed fill material will have an adequate resistance to liquefaction,

due to the postulated carthquake, when compacted to a relative density of

75 per cent. The applicant's proposed specification for the Category I

fill, 85 per cent average relative density, no more than 10 per cent of

f' the fill below 85 per cent relative density, and a minimum of 75 per cent
L

relative density, will asnure the stability of supported Category I

structurcs subjectd to the postulated carthquake. The sandy gravel,

silt, and clay below a depth of 60 feet arc dense and well consolidated,

and will provide competent support for Category I structures. The

applicant has requested a limited work authorization to excavate for

Category I structures (containment and general services building) . The

excavation will be made dowr. to the bearing horizon (conglomerate member

of the Ringold Formation). Density tests will be made within the cong10merate,

and any pockets of insufficiently dense material will be removed and replaced

with compacted backfill. All structural backfill will be placed according

to the proposed specifications stated above. We conclude that the applicant's
,

investigations have been adequate to define the properties of foundation
.

soils, that the methods and parameters used in the design of foundations

are appropriate and sufficiently conservative, and that there are no un-

resolved safety issues related to this excavation and structural backfill

activity.

Based on the applicant's documented design criteria, preliminary designs

s'nd plans for the utilization of the WNP-1, 4 site, we conclude that there

are no real or potential geologic, seismic or foundation engineering related

problems that would preclude site acceptability.

\__
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D. METEOROLOGY

The site, located in the Columbia Basin area of western Washington

about eight miles north of Richland on the Hanford Reservatira, is in a

region where atmospheric dispersion conditions are about average for the

western United States.

A description of meteorological conditions at the site, including the

climatology of the region, local meteorology conditions, and expected

severe weather, is presented in Section 2.6 of the Final Environmental

Statementforthefacility.E!
The WNP-1, 4 facility design is consistent with the NRC staff Tornado

Model (240 miles / hour maximum wind speed) which is sufficient for this

region of the United States.

The applicant has calculated atmospheric dispersion characteristics

based on data collected at the Hanford Meteorological Station 15 miles to

the northwest, during the 16-year period from 1955 through 1970.

An evaluation of short-term accidental releases from plant buildings

and vents, assuming a ground-level release was made using the meteorological

data described above and the diffusion model used by the staff. A compari-

son of the short-term (0-2 hour) atmospheric dispersion valres estimated,

for the WNP-1 site with similar values calculated by the staff for over 40

other sites indicates that the dispersion conditions at the WNP-1, 4 site

1/ " Final Environmental Statement Related to Construction of Washington
Public Power Supply System Nuclear Projects 1 and 4", Docket Nos. 50-460
and 50-513, March 1975, USNRC, National Technical Information Service,
Springfield, Virginia 22161.
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are better than 85% of the other sites. Site dispersion estimates will

be confirmed using a full year of onsite data to be provided by the

applicant upon completion of an annual data collection cycle at the tower
|

now in operation on the WNP-1, 4 site.

We conclude that there are no meteorological characteristics that
L
U would preclude site acceptability.

E. HYDROLOGY

The site is located in the southeast area of the Hanford Reservation

in Benton County, Washington, 8 miles north of the city limits of Richland,

about 2.5 miles west of the Columbia River and 45 miles downstream of the

Grant County PUD Priest Rapids Dam. Plant grade for safety-related

buildings will be 446 feet above mean sea level datum (feet MSL) or above,

which is about 100 feet above the Columbia River floodplain elevation near

the s!te. The Columbia River, upstream of the site, has been extensively

developed and regulated over the past 35 years. The regulation is for

various purposes including flood control, navigation, hydroelectric power,

irrigation and municipal and industrial water supply. The administrative

minimum regulated flow at the site is 36,000 cfs.
.

The applicant has concluded, and we agree, that flooding of safety-

related structures at the site will not be a problem. The river intake

structure, which is not safety-related, can be flooded by rare floods in

exceso of the Columbia River flood of record at the site. The applicant has

used extensive documented studies by the Seattle District Corps of Engineers

!
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as a basis for its evaluation of potential Columbia River flooding due

to a probable maximum flood (PMF) and to dam failures. The estimated

peak stage at the site, due to an assumed partial failure of Grand Coulee Dam,

would be 424.5 feet MSL, including 1.0 foot of stage for wind wave activity.

Safety-related structures and equipment are protected to at least 448 feet

above MSL, thus, providing a margin of at least 20 feet between the maximum

) wave runup level and the flood protection level.

I Groundwater movement is in an easterly direction from the plant site

and toward the Columbia River. There are no groundwater users between

the plant and the river and reversal of the groundwater gradient is highly

improbabic since the site is on federally owned and controlled land and

any groundwater development would be federally controlled. Since the ground-

water table has a significant gradient toward the river, is below foundation

levels, and there is no groundwater withdrawal between the site and the

river, it is concluded that in the event of a postulated accidental liquid

radwaste spill, the groundwater will not be a potential pathway to man.

Even if a postulated spill were to be transported by the groundwater to

the river, staff analyses show that concentrations at the river would be
.

far below 10 CFR Part 20 limits.

The applicant has proposed to use a design basis water level of 420

feet above MSL for design of subsurface portions of safety-related structures.

Since normal ground water levels in the site vicinity are at most 370 feet

above MSL, we consider the applicant's design basis to be conservative and

acceptable.

. - ss
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Based on the applicant's evaluation, the staff's independent analyses

of flooding, water supply and groundwater considerations and a review of

similar considerations at licensed nuclear power plant sites, the staff

concludes that there are no hydrologic factors that would preclude accept-

ability of the site.

F. CONCLUSION

On the basis of our analysis and evaluation, we have concluded that

there is reasonable assurance that the proposed site is a suitable location

for the construction and operation of two nuclear power reactors of the

general size and type proposed from the standpoint of radiological health

and safety considerations under the Atomic Energy Act and rules and regula-

tions promulgated by the Nuclear Regulatory Commission pursuant thereto,
r

-
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