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UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION

BEFORE THE ATOMIC SAFETY AND LICENSING BOARD

In the Matter of )
)

PUGET SOUND POWER & LIGHT ) Docket Nos. 50-522
COMPANY, _ET _AL. ) 50-523

)
(Skagit Nuclear Power Project, )

Units 1 and 2) )

NRC STAFF'S PROPOSED FINDINGS OF FACT
AND CONCLUSIONS OF AW IN THE FORM 0F

A PROPOSED PARTIAL INITIAL DECISION ON
ENVIRONMENTAL AND SITE SUITABILITY MATTERS

The United States Nuclear Regulatory Commission Staff (Staff), in accordance

with 10 CFR s 2.754, proposes the following findings of fact and conclusions

of law in the fom of a partial initial decision.

I.

BACKGROUND AND AUTHORITY

1. This Partial Initial Decision involves the application to the United

States Nuclear Regulatory CommissionN (the Commission) by the Puget

Sound Power & Light Company, et al. (the Applicant for construction

pemits for the Applicants' Skagit Nuclear Power Project, Units 1 and 2

(the facility or Skagit)). In particular, this Decision involves

Commission review, pursuant to 10 CFR 9 50.10e, of (1) environmental

1/ In accoraance with the Energy Reorganization Act of 1974, 88 Stat.
1233, the Atomic Energy Commission has been abolished and its
regulatory responsibilities have beet; assumed by the Nuclear
Regulatory Commission. All references in this Decision to the
" Commission" shall refer, unless indicated othemise, to the
Nuclear Regulatory Commission.
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considerations pursuant to 10 CFR Part F1, and (2) the suitability of

the proposed site for nuclear reacto"s of the general size and type

proposed from the standpoint of radiological health and safety

considerations.

2. The Skagit facility will be owned by the Puget Sound Power & Light

Company (Puget) (40".), Pacific Power & Light Company (PP&L) (20%),

Washington Water Power Company (WWP) (10%), and Portland General

Electric Company (PGE) (30%). All of these utilities (referred to

collectively as the Applicant) are members of +.he Northwest Power Pool

West Group. Distribution of electrical energy from the Skagit facility

to the owner systems will be accomplished primarily via the Bonneville

Power Administratica (BPA) high-voltage transmission system (Final

Environmental Statement (FES) Q 1.2, following Tr. 2913).

3. The Skagit facility will consist of two generatir,g units, each with a

boiling-wa ter nuclear reactor designed to produce about 3,800 megawatts

(themel) with a net electrical output of approximately 1,288 megawatts.

The pr(posed location of the facility is in Skagit County, Washington,

approximately 6 miles east-northeast of the town of Sedro Woolley and

64 miles north of Seattle. (FES Q 1.1)

4. On December 20, 1974, the United States Atomic Energy Commission, now

the United States Nuclear Regulatory Commission, published in the

Federal Reaister a " Notice of Hearing on Application for Construction
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Pennit" (Notice of Hearing). 39 F.R. 44065 (1974), with respect to the

application filed by the Applicant to construct the Skagit facility.

The Notice of Hearing set forth the requirements pursuant to the Atomic

Energy Act of 1954, as amended (the Act), and the National Environmental

Policy Act of 1969 (NEPA), which are to be met p tor to the issuance of

constructicn pennits, and designated this Atomic Safety and Licensing

Board (Board) to conduct these proceedings. The Notice of Hearing also

provided that any person whose interest might be affected by the pro-

ceeding could file a petition for leave to intervene in accordance with

the requirements of 10 CFR 5 2.714. The Notice further provided that

interested persons could file request for limited appearances pursuant

to the provision of 10 CFR 9 2.715.

5. Pursuant to this Notice of Hearing, a timely petition for leave to

intervene was filed by the Skagitonians Concerned About Nuclear Plants

(SCANP) on January 20, 1975. Neither the Staff nor the Applicant

objected to the granting of the petition for leave to intervene. On

February 10, 1975 the Atomic Safety and Licensing Board issuad an order

granting the petition to intervene and admitting SCANP as a party to

the proceeding.

6. Also pursuant to the Notice of Hearing, the Washington State Thennal

Power Plant Site Evaluation Council (TPPSEC), now called the Washington

State Energy Facility Site Evaluation Council (EFSEC), an agency of the

State of Washington, filed a timely letter which stated its intent to
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appear and participate in the proceeding pursuant to 10 CFR $ 2.715(c).

fleither the Staff or Applicant objected to the EFSEC intervention and

it was accordingly granted by the Board in an Order dated March 3,

1975. Following a flotice issued on March 12, 1975, a Special Prehearing

Conference was held in Bellingham, Washington, on April 15, 1975. At

that Special Prehearing Conference, SCANP filed with the Board a copy

of its contentions which were incorporated into the record as if read

(Tr. 67) and were stipulated to by both the Applicant and the Staff.

7. On June 18, 1975, the Board issued a Special Prehearing Conference

Order which accepted the SCAMP contentions for purposes of the pro-

ceeding related to the Limited Work Authorization (LWA). The Order

also suggested a schedule for discovery and commencement of the hearing

to begin on July 15, 1975.

G. On March 1,1977, the Commission published in the Federal Register

(41 F.R. 8835) an " Amended Notice of Hearing on Application for Con-

struction Permits." The Amended Notice was published to notice the

fact that on January 23, 1977 the above noted utility companies entered

into an agreement whereby the parties reallocated ownership shares in

the Skagit facility. Previous to this agreement, the Washington Public

Powar Supply System (WPPSS) owna' 15f. share of Skagit. Pursuant to

the agrement, WPPSS dropped its ownership share and PGE was added as a

30% owner. Pursuant to the Amended Notice, the Coalition for Safe

Power /Forelaws on Board (CSP /F08) was admitted as an intervenor in this
.
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proceeding. Also, the State of Oregon Department of Energy (DOE) was

admitted as an interested state under the provisions of 10 CFR S 2.715(c).

Finally, pursuant to their requests to participate in these proceedings

pursuant to the provisions of 10 CFR 5 2.715(c), the State of Washington

was admitted as an " interested state", and Skagit County was admitted

as an " interested county" by Board Order dated June 20, 1979.

9. The record in this proceeding to date consists of transcripts from the

evidentiary hearings including the joint hearings held by this Board

and the Pebble Springs Board (Docket Nos. 50-514 and 50-515) on the

issue of need for power, the testimony of intervenors, Applicant and

Staff witnesses, and all the exhibits identified and admitted into

evidence as listed in Appendix A to this Partial Initial Decision.

Though the Notice of Hearing and the Amended Notice set forth all the

issues which must be considered and decided by this Board to detemine

whether construction permits should be issued to the Applicant, this

Partial Initial Decision addresses only the environmental issues speci-

fied by 10 CFR Part 51 and the site suitability issues specified by

10 CFR 5 50.10(e)(2). An initial decision on the remaining radiological

health and safety issues, and this Board's ultimate decision on issuance

of the construction pemits will be issued after concluding public

hearings on the remaining radiological health and safety aspects of the

application.
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10. In making these findings and conclusions, the Board reviewed and con-

sidered the entire record of the proceeding and all of the proposed

findings of fact and conclusions of law submitted by the partis 3 in the

proceeding to date. All of the proposed findings of fact and conclusions

of law submitted by the parties which are not incorporated directly or

inferentially in this Partial Initial Decision are rejected as being

unsupported in law or fact or as unnecessary to the rendering of this

Partial Initial Decision.

II.

ENVIRONMENTAL MATTERS

A. Cocpliance with the Federal Water Pollution Control Act Amendments
of 1972

11. The Commission may not issue any license or pemit for Skagit unless,

in compliance with 6 401 of the Federal Water Pollution Control Act

Amendments of 1972 (FWPCA), the State of Washington either certifies

(a) that there are no applicable effluent limitations or standards

under SS 301, 302, ',06 and 307 of the R4PCA, or (b) that there are such

applicable standards and limitations and the discharges from Skagit

will comply with those standards and limitations or; in the alternative,

waives certification. On May 7,1976, the Washington State Themal

Power Plant Site Evaluation Council issued a Section 401 Certification

which shows that any discharge from the Skagi facility will be in

compliance with the applicable standards and limitations of the R4PCA

and will not violate the applicable Water Quality Standards of the

State of Washington (Ex. 57, Tr. 4910). In addition, in accordance
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with 5 402 of the FWPCA, the Applicant has obtained a final NPDES

pemit for the Skagit project (Ex. 57). Accordingly, the Board finds

that the 401 Certification and the NPDES pemit demonstrate compliance

with the applicable provisions of the FWPCA.

B. Compliance with Sections 102(A), (C) and (D) of the National Environ-
mental Policy Act of 1969 and 10 CFR Part 51

12. As required by 10 CFR Part 51, the Applicant submitted with its applica-

tion an Environmental Report (ER) dated August 6,1974 The ER, as

amended, was received ir.to evidence as Applicant's Exhibit No. 4

(Tr. 712). Based on the environmental infomation submitted by the

Applicant in the ER, as supplemented, and on its independent analysis-

and review, the Staff prepared a Draft Environmental Statement (DES)

which was issued January 28, 1975. By a -Notice cf Availability pub-

lished on January 22, 1975, the public was invited to comment on the

DES (40 F.R. 4195). Copies of the DES were also provided to appro-

priate federal, state and local agencies for their comment. In May of

1975, the Staff published its Final .Envircnmental Statement (FES) which

includes, among other things, the full text of all comments received

with respect to the DES (FES, Appendix A), as well as the Staff's

responses to those comments (FES, Chapter 11). The FES was incorpo-

rated into the record as if read and constituteu evidence en behalf of

the Staff (Tr. 2913). In addition, a Final Supplement to the FES was

prepared by the Commission with the assistance of the Forest Service,

U.S. Department of Agriculture. A draft of the Final Supplement was

circulated for public comment (41 Fed. Reg. 28599) and the Staff
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responded to the comments in Appendix A of the FES Final Supplement.

The purpose of the Final Supplement (issued April 1977) is to identify
'

and evaluate the potential effects of the proposed Skagit facility on

those values for which the Skagit River was named as a study river in

the Wild and Scenic Rivers Act (16 U.S.C. 51271, gt_ seo.). The Final

Supplement was received into evidence (Tr. 7767).

13. The FES, as amended at the hearing by the Staff (Tr. 2913) and the

Final Supplement, fully describes the plant site, the major systems of

the plant, the environmental effects of site preparation and transmis-

sion line construction, environment, . impacts of both plant operation

and postulated design basis accidents, and the Applicant's environmental

monitoring program. The FES also contains a cost-benefit analysis

which considers and balances the environmental effects of the proposed

facility, alternatives available for reducing or avoiding adverse

environmental effects, alternative methods for generating electricity,

and the environmental, economic, technical, and other benefits of the

Skagit facility.

14. The Staff concluded on the basis of its analysis and evaluation set

forth in the FES and the Final Supplement, that af ter weighing the

enviranmental, economic, technical, and other benefits of the Skagit

facility against their environmental and other costs, that the action

called for under NEPA and 10 CFR Part 51 is the issuance of construc-

tion pemits subject to certain limitations to protect the environment

(FES, at iii and FES Supp at iii). 1256 257
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SCANP has alleged (Contention J-1) that the environmental impact state-

ments prepared by the Staff do not comply with either the requirements

of NEPA or the Commission's regulations for the following reasons:

a. It is hardly more than a summary of the applicants'
ER, and as such necessarily represents the appli-
cants' point of view. It incorporates many judg-
ments made by the applicants and the applicants'
consultants concerning environmental impacts;
it relies entirely on the data base accumulated
by the applicants and reflects any deficiencies
in that data base or methodologies or judgments
involved in accumulating it,

b. The preparers of the DEIS failed to make their
own independent etaluation and investigation
with regard to: alternative sites, seismology,
and the need for the project.

c. The DEIS was not prepared oy the " responsible
official" as NEPA mandates.

15. In accordance with the Commission's regulations in 10 CFR Part 51 and

Regulatory Guides 4.2 and 4.7, the Applicant's ER and PSAR must contain

infomation sufficient for the Staff to do its assessment of the project.

Upon submittal with the application for a construction pemit, the ER

and PSAR were subjected to preliminary review to assure that there were

no major deficiencies which would require correction before an efficient

review schedule could be established. Additional infomation was

obtained or verified through site visits, supplemental questions, the

Staff's own experience and expertise, and various independent sources.

(Joint Testimony of Leech and Milsted, pp.1-3, following Tr. 2919).
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16. The FES was prepared by the Staff with the aid of its contractor,

Argonne flational Laboratory, under the direction of the flRC's Director

of f{uclear Reactor Regulation. The Staff's conclusions presented in

the FES do not differ substantially from those of the Applicant because

there were no significant reasons for disagreement. (Id . Tr. 3016,

3189-92). Furthermore, there appeared to be no substantial disagree-

ments between the Staff and Argonne concerning the conclusions reached

in the FES (Tr. 3029). However, it is clear that the Staff (including

the f1RC legal staff) reviewed every section and chapter of the DES and

FES before publication (Tr. 3029). The fact that no substantial dis-

agreenents arose during the course of review has no bearing on the

question of whether an independent review was conducted by the Staff.

The FES Final Supplement was prepared by the f1RC Staff with the assist-

ance of the Forest Service under the " lead agency" concept as provided

by Council on Environmental Quality (CEQ) Guidelines. This review

involved on-site investigations, the collection of information from

numerous sources, and the application of Staff and Forest Service

expertise. Accordingly, the Board finds that an independent review in

accordance with flEPA and the Commission's own regulations was conoucted

by the Staff.

17. The Board also fi' . that there is no evidence in the record to indicate

that the Staff did not independently evaluate and investigate with

regard to alternative sites, seismology, and the need for power. ( See

also, Testimony of Leech and Connor, following Tr. 4124; Tr. 4125-79).

The Staff initially evaluated whether the Applicant's site selection
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process was logical, in accordance with Regulatory Guide 4.2. Then it

further evaluated the several viable sites selected to detonaine their

advantages and disadvantages, and finally detennined whether the one

site selected was environmentally acceptable (Tr. 4158, 4171, 4173).

The Staff, af ter publication of the FES, decided to reexamine the

process by which the Skagit site was selected. This reexamination

resulted in detailed Staff testimony on the subject of alternative

sites. (See NRC Staff Supplemental Testimony on Alternative Site

Comparison, following Tr.12,542). This examination of alternative

sites and the selection process is reviewed by the Board in detail

later .his decision. Suffice it to say at this point, that the

Board is convinced that the Staff's review of alternative sites as

reflected in the FES and in Staff supplemental testimony, has been

conducted in a properly independent and comprehensive manner consistent

with the mandates of NEPA. Even though the Staff nas, at times, relied

on data supplied by the Applicant, we find no merit to SCANP's conten-

tion that the Staff did not independently assess alternative sites.

18. The Intervenor also alleges that the Staff failed to independently

evaluate seismology and the need for the project in the FES. The Staff

toes not evaluate seismology as part of its environmental review (with

the exception of a limited alternative site review), but rather as part

of its safety review (Tr. 4145). Furthermore, there is no evidence in

the record to indicate that the Staff's evaluation of need for power

was not an independent review. Although such review has to be based,
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in part, on the Applicant's submittal, it was also based upon independent

sources and the Staff's own knowledge and expertise. (Seee.g.,Testi-

many of Dr. Gordon T. C. Taylor on Need for Power, following Tr. NFP 650.)

These ccatentions, therefore, are without merit.

19. The FES was prepared under the jurisdiction of the director of the

NRC's Office of Ndclear Reactor Regulation. The NRC is the major

Federal agency responsible for the licensing and regulation of the

proposed facility and, accordingly, the " responsible official" for

purposes of preparing the FES pursuant to NEPA and in accordance with

the Commission's regulation,10 CFR Part 51, which implements the

requirements of NEPA.

* * * * *

1. Impacts of Cons,truction.

a. Impacts on land use.

20. The primary impact of Skagit on land use will'be the disturbance of

approximately 260 acres of the primarily wooded 1500-acre site for

construction activities (FES 9 4.1.1) Timber of commercial value will

be sold; non-commercial timber will be burned under pemit; brush and

tree limbs will be burned or shredded for use as mulch for erosion

control (FES 5 4.1.1). It is planned that the excavation and fill

volumes will be approximately equal so that no significant quantity of

borrow or fill will be required (_Id.). No significant historical or

archaeological sites have been found within the sita boundaries,

1256 20\
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Nevertheless, Applicant has arranged for an archaeological consultant

to assure appropriate archaeological inspections and investigations if

discoveries are made during the excavation stage (ER, Ex. 4, 9 2.3.1,

4.1.1).

21. Approximately 5200 feet of Black Creek will be diverted into a new

channel around the industrial zone (Id ). This channel will connect

with Wiseman Creek approximately 1200 feet north of the present con-

fluence. Drainage from the greater part of the construction area will

be directed toward the old course of Black Creek, and a sediment reten-

tion pond will be created by excavation and the erection of a barrier

on the west side of the construction area. A second retention pond

will be provided to the east of the construction area to control

siltation in Tank Creek.

22. To provide a supply of water for construction purposes and f .r fire

protection during the construction period, the Applicant plans to use

wells on the plant site. A permanent access road, about 1.25 miles in

length, will be constructed from State Route 20 (SR-20) to the industrial

zone of the plant site. Major improvements will be required at the

intersection of SR-20 and the new access road. Most of the work will

be within existing state and county road rights-of-way and will involve

minimal excavation and fill wcrk. (Testimony of Goettge, following

Tr. 6598; Testimony of Finnegan, following Tr. 6591; Testimony of

Dvorak, et al., following Tr. 6732.)
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23. An access railroad will b ;onstructed to connect the site with he

Burlington Northern Railroad 7 miles northwest of the site. fa much as

50 acres will be required for the right-of-way (FES 9 4.1.2) . Also,

construction cf the Ranney collectors will require about 42 acres and

about a mile of shoreline along the Skagit River. Approximately 5,000

feet of this shoreline is stabilized by a riprapped dike. Construction

of the Ranney collectors will require no dredging in the river, and the

Applicant has committed to a collector design that would not require

any additional riprap in order to comply with the Secre;ary of Argicul-

ture's detemination ur. der Section 7(a) of thc Wild and Scenic Rivers

Act (Tr.10,656). Existing riprap will be retained and maintained.

Construction of the collectors will temporarily restrict recreat ena

use of about 1 mile of river bank, but the shoreline will not be appre-

ciably disturbed. An electrical substation, transfamers and individual

pump control equipment would be constructed on site. However, there

would be no further disturbance of the site once the collection system

is in place (FES Supp. 94.1.2).

23a. Installation of the discharge diffuser will temporarily restrict access

to a short section of river bank which is of little recreational value

because of the dense brush and steep slopa (FES 9 4.2.2.1). The intake

and discharge pipelines will largely follow existing rights-of-way.

The trenching operations will produce temporary disturbances of land

use along the whole length,13.5 miles, of the pipeline routes, but

there will be no pemanent impact after restoration (Id,.),

1256 263



. ,

- 15 -

24. A barge unloading facility will be constructed in the river bank near

the discharge diffuser and the existing 500-kv transmission line

c rossing. A paved access road would run to the water and a platfonn

would be installed for moving the reactor pressure ves cis off the

ba rge . After delivery of both reactor vessels to the facility the

shoreline and -djacent land, approximately 7 acres, will be restored

or, alternatively, the facility may be converted to public use (FES

S1pp. 64.4.1).

25. The routes of the proposed transmission lines are well served by existing

county and logging roads (FES 5 4.2.2.3). Ground cover in the transmis-

sion corridors will not be greatly disturbed, so that no serious erosion

problems are expected.

25a. The Staff concluded, and the Board agrees, that these aspects of land

use conversion will result in acceptable impacts, provided that preven-

tive measures as summarized in 5 4.7.2 of the Staff's FES are implemented.

b. Impacts on water cuality and use.

26. The water quality of the Skagit River is one of its most significant

char :teristics. As of November 10, 1978, the Skagit River was desig-

na ced as a component of the Wild and Scenic Rivers System (P.L. 95-625).

Accordingly, protection of water quality, aquatic and terrestrial

habitat, and scenic and recreational qualities is of prime importance.

On-site construction is unlikely to affect the water quality or water

level in the Skagit River. However, these construction activities will
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inevitably cause siltation and turbidity in nearby creeks. These

conditions are expected to be of short duration and will be monitored

by the Applicant (FES Supp. 9 4.7.1).

27. Installatior of 'he discharge diffuser will produce some local turbidity.

This operation, which is expected to take about 3 months, will involve

the construction of a temporary cofferdam which would block about 1/3

of the river and enclose an area of about 1/4 of an acre. The Staff

expects that the effects on local fishing will probably be slight and

temporary (FES 6 4.3.1, FES Supp. 9 4.3.1).

27a. Construction of the Ranney Collectors will have no impact on water

quality since those activities will take. place on land and the Appli-

cant has committed to not extend the riprap on the riverbank to protect

the Ranney site (FES Supp. 59 4.1.4, 4.2.3). Finally, construction of

the barge off-loading facility will involve the placement of a coffer-

dam about 20 feet out from the shore. This shou?d res it in only minor

siltation for a short duration and, therefore, have no adverse effect

on water quality (_Id 9 4.4.3).

27b. The Staff concluded, and the Board agrees, that these constrJction

activities should have a negligible impact on water quality or use of

the Skagit River and nearby streams.

o65GSo, '
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c. Impacts on ecological systems.

28. Terrestial impacts during construction would result in the loss of some

vegetation, relocation and loss of some habitat, erosion of some soil,

and a change in the topography in an area of approximately 260 acres

(FES 9 4.4.1; FES Supp. 99 4.1.7, 4.3.5, 4.3.6, 4.4.5, 4.4.6, 4.7.5,

4.7.6). The pemanent loss of vegetation will be kept to a minimum as

a result of the Applicant's plans for erosion control which will involve

revegetation, stabilization of slopes by soil preparation; retention

ponds, and the use of fast-growing perennial plants.

29. Construction activities will produce some siltation and temperature

changes, primarily in the creeks on and near the site. These changes

will adversely affect the invertebrates and the fishes in the creeks.

The rerouting of Black Creek and the construction of a superspan culvert

in Wiseman Creek will cause a loss of aquatic habitat (FES 9 4.4.2).

Construction of the water intake and discharge facilities and the barge

offloading facility will temporarily produce some turbidity and loss of

benthic habitat in the Skagit River. SCANP witness Dr. David C. Brubaker

offered testimony which suggested that these construction activities

would result in siltation and increased turbidity in the Skagit River.

(Testimony of Dr. Brubaker, pp.13 and 18, following Tr. 2925).

Dr. Brubaker testified that this impact on water quality may reduce

available spawning areas and seriot' sly reduce the ability of the

salmonids to reproduce ( H., pp. 14,18,19). :iis conclusion that
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salmonid populations will be reduced is not based on any of his own

studies relating to the Skagit River site, but rather seems to be

derived from the Staff's evaluation that some siltation may occur

(Tr. 2975).

30. The Staff and Applicant presented evidence that some siltation in the

creeks will result from runoff during construction of the various plant

facilities (FES 9 4.4.2.1; Testimony of Dvorak, et al., following

Tr. 6732; ER, Ex. 4, 5 4.1.2.1). This siltation could reduce the food

available to water fowl and fishes in the Skagit River or to fishes in

the various creeks. In addition, siltation cculd increase the mortality

of salmonid fish by clogging the interstices of gravel, thereby reducing

aeration or preventing einergence, and preventing access to refugia.

The Applicant will attempt to control the runoff during construction by

building drainage ditches and retention ponds to catch drainage from

the spoils and excavation areas, and by leaving a buffer zone of low

vegetation on creek banks in the transmission and pipeline rights-of-way.

The Staff also presented testimony concerning the amount of sediments

that will be added to the Skagit River as a result of construction

activities on or near the river. (Supplemental Testimony of W. K.

Derickson on Board Questions 1 and 2, Sediments in the Skagit River,

Tr. of July 31, 1975, Vo'. II). It was concluded that because of the

small area affected by the com,truction activities, the nature of bank

and bottom materials, the load of suspended sediments that nonnc11y

occurs in the Skagit River, the location of the facility structures

1256 267



. .

- 19 -

in relation to good salmon spawning grourds, and the timing of the

construction activi ;ies, that these activities will not have any

significant effect on the Skagit River salmonid fishery. The Staff

estimated that 0.06% of the coho salmon and 0.01% of the Steelhead

trout spawners within the Skagit-Samish Basin will be lost as a result

of construction activities. These figures assume a 100% loss of spawn-

ing habitat in stream areas and maximum densities of spawners. Es ti-

mates for other salmon species are not appropriate since they spawn in

the mainstream of the Skagit and its three large tributaries--Baker,

Cascade and Sauk Rivers (M., p. 5). The Applicant will be required to

control siltation by the methods outlined above and in accordance with

EPA regulations and its NPDES permit (Ex. 57). Since siltation effects

will occur only during construction and be of limited scope and short

duration, the 3caff concluded that substantial impact on these salmonid

fishes from siltation during construction is unlikley and the activities

will not cause or contribute substantially to a decline in the various

salmonid species ( H.). The Board agrees with this conclusion and

notes that the adverse impact from siltation on fish is further mini-

mized because of the Applicant's commitment not to add more riprap at

the Ranney site and because of the conditions incorporated in the NPDES

pemit to control construction runoff discharges.
-

31. Clearcutting along streams will increase stream temperatures as well as

the magnitude of stream temperature fluctuations in the affected area.

Some clearcutting will be necessar.) with construction of the access

)[b
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road, discharge pipeline, intake system, super span culvert and railroad

s pu r. The clearcutting in the rights-of-way could result in the reduction

of adult and juvenile coho salmon, cutthroat and steelhead trout population

due to the increased stream temperature. These losses would represent

no more than 4% of the estimated number of adult and juvenile anadromous

salmonids that occur in these creeks. Also, the number of spawning

adults that utilize these creeks is less than 3% of the total escapement

in the Skagit-Sr.aish Basia. However, since most of the anadromous sal-

monids spawn from November to April, a period of high water flow and

minimal isolation, it is unlikely that substantial temperature increases

will occur. Therefore, the probability of a substantial impact on the

anadromous salmonid fishes appears to be low (FES 5 4.4.2.2). The

rerouting of Black Creek will also affect the resident cutthroat popu-

lation in that creek. Although an attempt will be made to make the

substrate character 6 tics of the new course suitable for spawning, it

is doubtful that full recovery of the cutthroat trout populatir will

occur in Black Creek. Mcwever, a large resident cutthroat population

is known to occur in the Skagit River Basin. Therefore, there is a low

probability of any ma;or impact due to clearcutting to the cutthroat

trout population ia the basin (FES 5 4.4.2.2). The Board finds that

on-site constn:ction activities will not cause a substantial impact to

the aquatic biota in the Skagit River Basin.

32. During the construction period, the reactor pressure vessels (RPV's)

will be delivered to the site via a barge to the barge off-loading

Obh/
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facility near Sedro Woolley and then from the barge-slip to the site by

way of overland transporter. The Staff reviewed in detail the Appli-

cant's proposed RPV delivery method in ree~.3e to a request by the

Boarc. (See NRC Staff Assessment of Impact Associated with the Delivery

of the Reactor Pressure Vessel, following Tr.12,216). This assessment

mainly considered the impacts to aquatic biota as a result of the barge

delivery and as a result of the placement of stream culverts to accom-

modate the overland transporter.

33. The Staff initially sought to assure itself, through an independent

evalution, whether the barge could transport the RPV without the need

for dredging of the Skagit River. After discussions with both the

Applicant .d the reactor vendor, including a review of the actual

depth soundings made at the time of a barge test run, the Staff deter-

mined that the RPV could be delivered by barge up the Skagit River and

that it was highly probable that the ri!er flow will exceed, or can be

made to exceed by controlled releases from upstream dams, the minimum

required to move the barge without requirements for dredging. (NRC

Staff Assessment, p. 3, supra.).

34 However, the Staff noted that the RPV barge may bs impeded by snags

which occur naturally in the Skagit River. Snags which do impede

navigation and movement of the barge will be removed. Removal of snags

will cause minor impacts on the aquatic biota because it reduces the

cover and shelter capabilities of a river. However, the Staff expects
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the impacts to be insignificant because it appears that the number of

snags that will have to be removed is small (Id, p. 4, 7). In addition,

the potential loss to fishes by snag removal, in both the amount of

available food items and the types of food item, should be small and

probably undetectable in tems of reduced growth or survival (Jd., p.

6). We agree with the Staff that, as a result of the barge delivery of

the RPV, impacts to the aquatic biota in the Skagit River will be

insignificant.

35. After the RPV's are offloaded at the barge slip, they will be trans-

ferred to an overland trantporter which will proceed down Fruitdale

Road, SR-20, and Bacus Hill Road to the site. In order that SR-20 can

accommodate the heavy load, the Applicant will place culverts at the

crossings for both Hansen and Coal Creek. The Staff reviewed the

Applicant's construction proposal for the excavation, in::tallation, and

removal of the culverts and concluded that the impacts to the aquatic

biota in the streams will be acceptable (Id., pp. 8-13). The Board

agrees.

d. Social and economic imoacts

36. Construction activities will inevitably result in certain 1.:. pacts such

as increased traffic (FES 5 4.5.2; FES Supp. 511.8.1) and the genera-

tion of noise, dust and smoke (FES 5 4.5.3; FES Supp. s 4.7.1) to the

Skagit area which will cause secondary social and economic impacts on

the local communities (FES Supp. 5 11.3.10; FES 5 4.5.4). To the

21\i
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extent that any of these impacts may have an effect on the overall

cost-benefit analysis for the Skagit project, they were further con-

sidered by the Staff in supplemental testimony in response to SCANP

Contentions G, J-10, and J-15. (Supplemental Testimony of Dr. T.

Winters, following Tr.13,361),

37. There is no doubt that construction of the facility will increase

traffic cn State Route 20. SR-20 (Northern Cascades Highway) is the

main corridor for traffic from Interstate-5 to the plant site and for

recreational traffic that goes beyond the plant site eastward through

the'Skagit River Valley and up into the Cascade Fountains. (FES Supp.

5 11.8.16). The NRC Staff did a worst-case analysis to detennine what

impact construction work would have on traffic on SR-20 (Supplemental

Testimony of T. Winters, following Tr.13,361). This analysis assumed

that work shifts are not staggered and that 90 percent of all traffic

impacts would occur at rush hour--i.e., one hour in the morning and one

hour in the evening each weekday. This analysis disclosed that construc-

tion traffic would cause congestion on SR-20 during the morning and

af ternoon rush hours. Particularly, traffic at the intersections of

SR-20 and the site access road and at SR-20 and Bacus Road during the

evening rush hour will be about twice the capacity of these intersec-

tions (FES Supp. s 11.8.16). The Applicant also assessed the number of

construction workers at the site, project-related traffic, and the

theoretical capacities of the highways in the area, and concluded that

impacts will result from construction traffic (MacIssac, following
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Tr. 2296). Accordingly, all parties are in agreement that construction

activities will, at times, result in traffic volumes in excess of

highway capacities.

38. Although congestion will occur during rush hours, these impacts can be

reduced by 1) staggering work forces, 2) introducing carpool programs,

3) using buses from remote parking lots, and 4) using alternative

routes for either plant or tourist traffic, an' 5) using additional law

enforcement personnel. In addition, the Applicant has agreed to widen

SR-20 at the plant site to accommodate turn lanes and this should help

alleviate some of the congestion at the access road and Bacus Road

junctions (FES Supp. 6 11.8.16). With respect to alternative routes,

both SR-530 and the South Skagit Highway (both on the other side of the

Skagit River from the plant site) provide a reasonable alternative for

recreational traffic going to or coming from the Cascades. The Board

believes that the availability of the above measures in conjunction

with the Applicant's commitment to institute such measures in accord-

ance with its site certification agreement, provides sufficient assur-

ano ihat traffic impacts can be reduced to acceptable levels.

39. Noise and air pollution impacts have also been assessed (FES 9 4.5.3;

FES Supp. QS 4. 7.1, 4. 7.10) . Blasting noise may cause a " moderate

annoyance" but it is expected to last only four to ten weeks during

cons truction. Oust and smoke will be controlled by various techniques

and should not be a problem off-site.
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40. Finally, the secondary social and economic impacts on the local community

resulting from construction activities were considered. Generally, the

Staff considered how many const uction workers would settle in the

local community and what impact this would have on local services and

the housing market (Supplemental Testimony of T. Winters, following

Tr.13,361; FES $ 4.5.4). After assessing the availability of skilled

craf t workers in the Seattle to Bellingham, Washington area (which the

Staff consider::d to be the commuting range for construction workers),

the Staff concluded that it was unlikely that the Skagit project would

require workers outside the Seattle to Bellingham labor pool. The

Staff also was of the opinion that workers from other states seeking

employment in the northwest would likely locate in Seattle in order to

maximize their opportunity for employment and reduce their costs of

relocation (Supp. Testimony of T. Winters, following Tr.13,361, p.

7-8 ) .

41. Even though there would be sufficient workers in the Seattle-Bellingham

labor pools, both the Applicant and the Staff expected that a certain

percentage of the workers would choose to move to the Skagit area. The

Applicant predicted that 10 percent of the peak work force would move

to the Skagit area (ER, Ex. 4, 5 8.2.2) whereas the Staff assumed that

20 percent would move to Skagit County and perhaps up to 30 percent

would move to Skagit, Whatcom and Snohomish Counties. (Supp. Testimony

of T. Winters, following Tr.13,361, p.10; Tr.13,366.) The Staff's

estimate is higher than the experience at Trojan where it was estimated
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that no more than 10 percent migrated. The experience at WPPSS Units 3

and 5 at Satsop, Washington was also considered by the Staff (Tr.13,535-

13,543). The Staf.f expecu that the migr ation to Skagit will be higher

than the Trojan experience because of its greater distance to large

cities (Id.). Since the Staff's estimate is more conservative, the

Board will use that number to determine the impacts in the local

communi ty.

42. Since the Skagit project has in expected total peak work force of

3,000, the Staff's assumption of 20 percent immigration would mean that

600 workers would move to Skagit County or up to 900 workers in the

three county area. Experience at other major construction projects has

indicated that relocating workers will locate in a number of communities

based on the availability of housing, services, and the personal prefer-

ence of the worker and his family. The Staff expects that the following

communities would expeaience most of this relocation based on their

proximity to the site: Bellingham (Population 39,375 (1970)), Everett

(Population 53,622(1970)), Mount Vernon (Population 8,804), Burlington

(Population 3,138), Anacortes (Population 7,701) and Sedro Woolley

(Population 4,598). All of these communities are within one hour's

commute from the site. Based on this wide range of communities in

which to relocate, the Staff concluded that impacts on housing develop-

ment and impacts on local businesses and governmental services would be

acceptable (Supp. Testimony of T. Winters, following Tr.13,361, p.12;

Tr.13,595). The Board agrees with this conclusion and further notes

o75?
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that under the rezoning agreement with Skagit County, the Applicant

would pay for additional staff and operating expenses required to

accommcdate children of construction workers in existing school build-

ings, and would also pay the costs of buying, leasing, or moving any

portable classrooms that might be required. (See FES 6 4.5.4). In

addition, the socioeconomic impact monitoring and claim payment proce-

dures under the State Site Certification Agreement should be beneficial

in minimizing and mitigating these impacts should they occur (Ex. 88,

pp. 32-34). Thus, even though workers are expected to move into the

communities surrounding the site, the relocations should not produce

any adverse community impacts and instead may be beneficial to the

local economy a.;d on the local employment situation.

43. The Board further concludes that the level of noise, dust, smoke and

traffic associated with the construction of the Skagit facility is

expected to be comparable to those associated with other large scale

projects.

44. In sum, the Board finds that the adverse impacts on the site area fron,

construction of the Skagit facility have been adequately described and

evalua ted. The Board further finds that with the measures committed to

by the Applicant (FES 6 4.7), together with the additional measures

recommended by the Staff (FES at iii), these impacts will be at the

minimum practicable level during construction of the facility and are

9]6acceptable. The Board adopts the following conditions for protection f

) f30 '~
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1. The Applicant shall take the necessary mitigating actions, including

those summarized in Section 4.7 of the Final Environmental Statement,

and in Section 8 of the Final Supplement to the FES, during construc-

tion of the station and associated transmission lines to avoid

unnecessary adverse environmental impacts from construction activities.

2. The Applicant shall establish a control program which shall include

written procedures and instructions to control all construction

activities as prescribed herein and shall provide for periodic

management audits to detennine the adequacy of implementatica of

environmental conditions. The Applicant shall maintain sufficient

records to furnish evidence of compliance with all the environ-

mental conditions.

3. Before engaging in a construction activity not evaluated by the

Commission, the Applice :, hall prepare and record an environ-

mental evaluation of such activity. When the evaluation indicates

that such activity may result in a significant adverse environ-

mental impact that was not evaluated, or that is significantly

greater than that evaluated in the Final Environmental Statement

or the Final Supplement to the FES, the Applicant shall provide a

written evaluation of such activities and obtain prior approval of

the Director of Nuclear Reactor Licensing for the activities,
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4. If unexpected hannful effects or evidence of serious damage are

detected during facility construction, the Applicant shall provide

to the Staff an analysis of the problem and a plan of action to

eliminate or mitigate the hannful effects or damage.

5. Pursuant to the Secretary cf Agriculture's detennination under the

previsior.s of the Wild and Scenic Rivers Act, the Applicant shall

adhere to the management require.ments and constraints set forth in

the Secretary's letter to the Commission dated May 2,1979 (Ex. 207,

p. 9 ) . Specifically, during construction the following conditions

are imposed on the Applicant:

a. The exterior of the pumphouse should be painted in random

vertical panels of Olympic Solid Stain Coffee and Bayberry,

or equivalent.

b. Access road to each collector site should be designed with

curves as illustrated in Appendix G (of the Department of

Agriculture's Environmental Assessment, dated April 6,1979),

to avoid any "gunsight" effects.

c. An accoustics expert should be involved in the design of the

pumphauses.
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2. Impacts of Operation.

a. Cooling tower operation.

'

45. The facility will employ two natural draft cooling towers, each about

520 feet high. In addition. two mechanical draft cooling towers will

be provided to dissipate the residual heat from each ultimate heat

sink. The ultimate heat sink for each reactor unit will only operate

during shutdowns when the natural draft tower is not in operation.

Because of the relatively small heat and water vapor output and their

intemittent operation, the impacts of the ultimate heat sink towers

will be negligible. Natural draf t cooling towers release large quan-

tities of heat and water vapor from a small area. As the wam, moist

air rises through the tower, it becomes super-saturated and the excess

noisture condenses out to fom a cloud-like plume which will usually

continue to rise by virtue of its buoyancy and momentum. The plume is

carried downwind and eventually disperses by dilution and evaporation.

The maximum height reached and the horizontal length of the visible

plume depend on prevailing meteorological conditions and on the plant

heat load. Because the capacity of air to hold moisture decreases with

decreasing temperature, visible plumes are nomally longer in winter

than in summer. In addition to the heated air and water vapor, all

evaporative cooling towers release a mist of water droplets (drif t)

which carry with them the chemical impurities present in the cooling

water from which they were derived. Drift loss from each tower of the

Skagit facility is expected to be about 0.005% of the circulating water

flow, or about 25 gpm (FES 9 5.3.1).
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46. In general, observations of operating natural draft cooling towers

indicates that the primary impact is visual, resulting from the large

physical size of the towers and the generation of vapor plumes which

remain alof t (FES 5 5.3.1.2). These visual impacts will be considered

in detail below. The only climatic environmental effect of these

plumes is expected to be a small reduction in the amount of sunshine in

the area beneath the plumes. The area affected will be small and will

be mainly on the plant property. The plumes rarely, if ever, reach the

ground. Therefore, the threat of ground-level fogging and icing is

minimal (Id.). In general, there is no clear evidence to suggest any

noticeable increase in precipitation from the use of natural draft

cooling towers, and, it is not possible, in the present state of cloud

physics, to make theoretical predictions with ar; cegree of confidence.

The Board concludes that the coolir.g towers at the Skagit plant are

unlikely to cause any noticeable climatic effects.

47. The Applicant's drift model predicts a maximum salt deposition rate of

59 pounds per acre per year in the west sector within one mile of the

cooling towers. At a distance of 5 miles, this is reduced ta about 2

pounds per acre per year. By comparison, if the average annual rain-

fall at Sedro lloolley it 46 inches and the salt concentration in rain-

fall is taken as 8 milligrams per liter, the Staff calculates that rain-

fall deposits about 84 pounds of salt per acre annually (FES 9 5.5.1.2).

Therefore, the maximum salt deposition from drift is expected to be

less than the normal deposition from rainfall. The drift salts will

1256 'cB0
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be chiefly sulfates; and since sulfates are common constituents of

fertilizers, no adverse effects on the soil are expected. Furthermore,

the high rainfall and the soil characteristics in the area will tend to

prevent harmfall accumulation of salts in the surface soil or in plant

tissues. The concentration of salts in the drift droplets may be

sufficient to cause lesions or " salt burns" on the foliage if not

washed off by rain. Spotting of tree foliage in the area of maximum

drift may be observed, but the Staff does not expect such damage to

endanger whole trees. The Staff also concludes that the drift will not

cause visible moisture, or icing in freezing weather (Id.).

48. SCANP has asserted that normal and abnomal plant operation will cause

damage to agriculture around the site area. The Staff has detemined

that the only possible causes of damage to agriculture on or around the

site are the emissions of heat, water vapor and drift droplets from the

cooling towers. SCANP basically has alleged that salt deposition will

be greater than that estimated by the Applicant and Staff and concen-

trated in a smaller area. (See, comments from SCANP on DES at FES

5 11.18.9). Although the reliability of mathematical drift deposition

models is questionable, the model used by the Applicant's consultant,

nevertheless, gives results which are consistent with actual observa-

tions of modern natural-draft cooling towers. (FES 9 11.18.9;

Tr. 3247-49). In fact, after many years of experience in Britian with

cooling towers, studies have indicated that there have been no effects
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on vegetation from salt drift. Experience in Switzerland and in the

United States indicates that salt deposition from the drift is too

small to create any impact (Id_.).
.

49. SCANP also alleged that the drift would damage sensitive agricultural

species within the plant vicinity (Tr. 3231). The Staff acknowledged

that strawberries would be the most sensitive species (35 acres of

strawberries within 5 miles of the site). Although no studies have

been conducted which reflect the results of continuous deposition of

salt drift on strawberries, the results of studies with intermittent

exposure to deposition indicated that strawberry plants would not be

affected by concentrations of sprays of 355 mg/1. The maximum antici-

pated concentration from the drift is 53 mg/l (Tr. 3233-34). The con-

centrations greatly diminish within the 4-5 miles sector from the site

(Tr. 3272). In any event, there has been no evidence or studies pre-

sented to indicate that the drift from the cooling towers will cause

damage to vegetation within the plant vicinity. The Board finds that

the drift from the cooling towers is not expected to cause any damage

to vegetation within the plant vicinity.

49b. The proposed plant is located in the Pacific flyway and, therefore, a

number of waterfowl are present in the area. SCANP has contended that

the impact on birds who use the Pacific flyway has not been adequately

evaluated (Contention J-6). The Applicant when it gathered the base-

line data, rarely observed waterfowl flying over the proposed site
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which is located several miles north of the Skagit River. The predomi-

nate flight path appears to be at lower elevation along the Skagit

River and floodplain. The Staff, therefore, concluded that the cooling '

towers and other plant structures would not likely have a serious

impact on the waterfowl that use the Pacific flyway (Joint Testimony of

Milsted, Dvorak and Derickson, pp.1-3, Tr. of July 31,1975, Vol. II).

49c. The stipulated testimony of witness John Ellingson, who testified for

SCANP in the State Site Certification proceeding (Ex. 42), indicates

that SCANP is also concerned about impacts on bald eagles from plant

operation. One of the concerns of Mr. Ellingson was that plant con-

struction and operation may create a minor intrusion intc the bald

eagle's environment by interrepting their iod supply, by presenting an

intrusion into their migratory pattern, and by concentrating Iodine-131

in their thyroids (Ex. 42, pp.12-18). However, this Board has previ-

ously found that construction activities will not cause a substantial

impact to the salmons (which the bald eagles feed on) and other aquatic

biota in the Skagit River Basin (Supra, para. 29-35). Therefora, we

would likewise not expect bald eagles to be significantly impacted by

construction activities.

49d. Insofar as the cooling towers presenting a migratory block to bald

eagles, Mr. Ellingson testified that he would not expect a bird to be

within two miles of the facility and, accordingly, there wouldn't be

any danger of birds flying into the cooling towers (Id_., p.15).
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Likewise, he stated that the eagles would avoid the cooling tower plume

(H.,p.51). It is apparently this avoidance and the possibility of a

subsequent change in migratory pattern which concerns Mr. Ellingson

(M.,p.60). However, the Board can find nothing in Mr. Ellingson's

testimony which would substantiate this speculation and there is nothing

to indicate that a change in migratory patterns would have a deleterious

effect on the bald eagle population in the Skagit Valley. Therefore,

we conclude that this speculative testimony can be given little weight.

49e. Finally, Mr. Ellingson expresses a concern about the build up of radio-

active Iodine-131 in the thyroids of these eagles. Apparently, the

iodine will first be concentrated in the salmon and then passed on to

the eagles in the food chain as they eat the spawned-out salmon.

However, again in the absence of any quantitative data to confim these

speculations, the Board cannot find thet this concern will actually

occur and have some impact on the bald eagles. In any event, we would

note two important points regarding this concern. First, there are no

liquid radioactive releases from the plant. Therefore, any exposure to

salmon from Iodine-131 would occur only through the entrainment of

gaseous releases by the cooling towers. Such releases are small and

resulting exposures would likely be insignificant (Tosetti, following

Tr. 2629; FES S 5.4). Secondly, spawning salmon do not nomally feed

and since the half-life of Iodine-131 is approximately eight days, any

Iodine-131 ingested by juvenile salmon while in the Skagit River will

have long since decayed when they return to spawn and are consumed by

eagles (ir. ;397, 3399-401).
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50. In summation, the Board finds that the impact of plant strac ures on

birds who use the Pacific flyway has been adequately evaluated and we

conclude that such impacts are minimal and acceptable.

51. In addition, we conclude that the effects of cooling tower drift on the

terrestrial and ecological ecosystems will be minimal and that drift

will not cause any noticeable climatic effects nor will it cause any

damage to agriculture in the site vicinity,

b. Visual impacts.

52. In response to SCANP Contention J-8, which criticized the Staff's

discussion and analysis of the effect of the visual impact of the plant

on recreational values of the Skagit Kiver, and to aid the Secretary of

Agriculture in his detemination relative to the Wild and Scenic Rivers

Act, the Staff (assisted by the U. S. Forest Service) did a detailed

study of the impact of the Skagit facility on visual quality. (See FES

Supplement 95 4.5.8 and 11.8.8.) It was acknowledged by the Staff that

the two cooling towers (each 520 feet high) and their plumes (up to

12,500 feet long, depending on meteorological conditions) would be

readily visible at several points along the river and in the surrounding

area. (See FES Supplement, Map 3, Figures 12-15.) In an attempt to

identify and evaluate the visual consequences, the Staff used the

National Forest Landscape Management (Visual Management) System. This

System has been evaluated by Forest Service Researchers and found to be

a very objective system for evaluating a physical landscape (FES Supplement

5 11.8.8, Tr. 7974) .
,
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53. Using this System, the Staff conceded that the scenic quality would be

impinged by the cooling towers and their plumes. Although effectively

screened by both topography and vegetation in the summer months and

partially screened in t?e winter, the plant, when it appears, will

either dominate or effectively compete with the natural landscape (FES

Supplement 5 11.8.8). The Staff assessment is that the visual impact

of the plant upon the natural landscape is dependent upon season and

upon the viewer's position. The assessment detemined that the plant's

fonn, scale and color will not be fully compatible with the fo,m, line,

color, and textures fourd in the natural landscape (_Id_.).

54. However, the Staff concluded that this visual impact is extremely

difficult to predict. Man's perception of his works upon a :tatural

landscape is a function of his experience, education and length of

residency in the immediate area. Without this background data, any

effort to predict perception becomes extremely subjective and is more

reflective of the evaluator bias than an objective analysis. Visual

impacts are largely psychologscal depending on the viewer's acceptance

of a modern technological society and, in particular, nuclear power.

It can be sumized that, for some people, the quality of the view and

the recreational experience on the lower Skagit River would be seriously

diminished; for others it would not be affected (FES Supplement 55 4.5.8,

4.5.9 and 11.8.8).

'
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55. The Board finds that the Staff has made an adequate effort to identify

and evaiuate the visual impacts of the Skagit facility. We further

agree with the Staff's assessment that the visual experience is very

difficult to predict because it is dependent on so many variables in

the natural landscape such as background, fonn, color, line, texture

and effective screening; and viewer variables such as experience,

education, residency in the area, and prejudices. However, we conclude

that the visual impact of the Skagit facility will be viewed by a

majority of the general public as an intrusion on the natural landscape

and consequently, would constitute an unavoidable adverse environmental

impact.

c. Ranney Collector System.

56. Four Ranney Collectors will supply the cooling water for the proposed

facili ty. A Ranney Collector consists of a vertical caisson with

slotted lateral pipes, which radiate horizontally from the caisson.

The collectors will be installed near the banks of the Skagit River at

River Mile 39. The collectors are designed to infiltrate water origi-

nating from the Skagit River through the sand and gravel aquifer at

that location (Ex. 4, 9 3.4.5, App. G; FES, following Tr. 2913, 5 3.3.5).

57. The pumps for the water supply will be located in a pumphouse on top of

each caisson. The pumps and ventilating equipment will cause a quiet

hum (about 40 dba) immediately outside the pumphouse. At the edge of

the river the noise from operation of the collector system will be

qQl
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about the same as leaves rustling on trees. Such noise should have no

adverse effects on or along the river (Tr. 10,654-656; Ex. 207, pp. 7,

8).

58. The pumphouses will extend to a height of two feet above the 100-year

flocd level and will be located between 130 and 150 feet from the river's

edge, behind the dike. As such the pumphouses will not be visible from

the river, except perhaps during high water conditions. In addition,

the exterior of the pumphouses will be covered with coarsely textured

wood siding to blend in with the surroundings. Vegetation will be

planted to screen the pumphouses. Based on these plans, we find

that the Ranney Collectors will have essentially no visual impact

(Exs.159-162, 204; Ex. 207, p. 7; FES, following Tr. 2913, App. D.;

FES Final Supp., following Tr. 7767, pp. 4-8; Tr.10,652-653).

59. When operating, the Ranney Col'_M:rs will induce the infiltration of

river water through the aquifer. Based upon the results of pumping

tests, the velocities into the aquifer will be approximately 0.001 feet

per second (Mikels, following Tr. 3041, p. 3; Tr. 3052-057). This

velocity is much less thrn the velocity range (0.1-0.5 fps) that may

cause some impingement of smaller salmonids. In addition, since the

laterals will not extend under the river, entrainment of aquatic biota

is very unlikely (FES 9 5.5.3.1; Ex. 4, ER 5 5.1.1. ; Ex.164,165;

Tr. 3046-047; FES Supp. Q 4.1.5. ) . Therefore, we do not anticipate

that salmon fry will be attracted by or drawn into the Ranney Collector

system.
?
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60. During normal plant opt. ration, 68.4 million gpd (106 cfs) of water will

be required for all plant uses. Considering the return of 27 cfs

dow'nstream of the intake due to blowdown from the plant, the maximum

consumptive use of river water by the plant is about 79 cfs. This

amount of consumptive use is small when ccmpared to the average flow of

16,200 cfs and the 7 day,10-year low flow for the Skagit River at

4,740 cfs.

61. Nearly all water collected in the Ranney Collectors will be infiltrated

river water with only minor amounts of groundwater (FES Q 5.2.2). The

effect of the withdrawal of groundwater will result in drawdown of the

water table extending from the collectors radially away from the river.

The maximum drawdown of the groundwater table calculated by the Applicant

is approximately 4 feet at 800 feet from the collectors and 2 feet at

1600 feet from the collectors (ER, Ex. 4, Supp.1, Ans. 39). However,

most local wells (only 10 wells within 1600 feet of the collectors)

average about 50 feet deep and groundwater levels in the valley range

from a few feet to 40 feet in depth. Accordingly, the lowering of the

water table due to the intake system is not expected to affect local

wells (H.),

62. SCANP contended that the Applicant's original assessment of potential

Ranney Collector makeup water quality was biased and misleading because

Skagit R1ver flows were high at the time origint.1 groundwater samples
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were taken in January and February 1974. High river stages were pre-

sumed by SCANP to alter the nomal ratio of river water to groundwater

in the rechanje area surrounding the test well. SCMP has also con-

tended that the Applicant's use of the Theis Method to estimate the

composition of the water that the Ranney Collector will supply is

outdated (Weber, following Tr.12,378).

63. The Staff, however, has independently checked both the Applicant's

assessment of makeup watar quality and water composition (Supplemental

Testimony of D. Schrci'ar, R. Zussman, and G. Marmer on Hydrologic

Engineering Issues, following Tr.12,226). Water quality was reviewed

to detemine if there were any chemical or biological agents in the

mak'eup water that would cause the Ranney Collectors to clog. This

problem was critically reviewed because the Ranney Collectors operating

in the lower Skagit River (operated by the Skagit County PUD and City

of Anacortes, Washington) have experienced iron bacteria problems. The

Staff detemined, however, that hydrological conditions at the proposed

Skagit plant intake site were much better than conditions on the lower

Skagit River (Tr.12,254). At the downstream locations, iron bacteria

fouling was a problem because the river is tidal and moves through a,

wide flat alluvial flood plain. At these locations, the infiltration

rate through the river bed is low and groundwater movement below the

flood plain is very slow (almost stagnant), providing long periods of

time for iron to be dissolved (Schrieber, et al., following Tr.12,226,

pp.4-5).
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64. At the Skagit plant location, the river is nontidal and moves through a

relatively narrow sloping allu':a1 valley. The infiltration rate of

the river bed is high and the groundwater movem'ent is relatively rapid.

In addition, because of the relatively fast moving waters, the sediment

load in the Skagit River is carried on downstream instead of being

deposited on the river bea. These hydrological conditions lead the

Staff to conclude that clogging of the stream-bed gravels and sands is

not expected at the Skagit intake site (_Id., p. 5).

65. Information supplied by the Applicant, as well as data from nearby

private wells and from the USGS, have established that the dissolved

iron in the surface water and groundwater near the proposed Ranney

Collector site is generally low (less than 0.1 ppm) (Mikels, following

Tr.10,688, pp. 3, 5-7). Although the Staff detemined that iron

bacteria deposits could develop in the Ranney Collectors because of the

presence of dissolved iron, organic matter and oxygen in the water, it

concluded that substantial clogging is unlikely and, in the event that

it did occur, can be cleaned out by treatment with a chlorine solution

(Schrieber, et al., following Tr.12,266, pp. 6-8). The Staff further

concluded that treatment with a chlorine solution would not impact the

aquatic biota in the river because the chlorine is allowed to stand in

the laterals only for a period of 16-24 hours and the laterals are

adjacent to and at least 25 feet below the river bed. Thus, there is
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virtually no possibility of the chlorine solution coming into contact

with the river bed or seeping into the river because the nomal hydrau-

lic gradient is toward the laterals and away from the river (Id.,
'

p.8). Any chlorine solution that moved from the laterals intti the

surrounding groundwater would be pumped back into the laterals when the

collector resumes operation. The Staff conclusion regarding chlorine

treatment is in agreement with the Applicant's assessment (Mikels,

following Tr.10,688, pp. 5-7). Based on the foregoing, we find that

clogging of the laterals is highly unlikely and, if it should occur,

can be successfully cleaned out by treatment with a chlorine solution

with no resulting impact to the aquatic biota.

66. The composition of the makeup water was also assessed by the Staff. It

found that the Applicant's use of the Theis Method to calculate the

percenta'ge of Skagit River water in the makeup water to be appropriate

and the estimates to be reasonable (Schreiber, eti al., following

Tr.12,266, pp.11-12; Mikels, following Tr.10,688). In addition to

the Applicant's methodology, the Staff used the current USGS method to

estimate the percentage of Skagit River water. By using the USGS

procedures, the Staff calculated that the hanney Collectors should

provide a makeup water supply to the plant that contains from 86% to

95% Skagit River water (Schreiber, p.13). This estimate compares

favorably with the Applicant's estimate of 90% Skagit River water by

use of the Theis Method (Affidavit of Keith E. Anderson Regarding
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Ranney Collectors for Skagit Prdect, p. 5, following Tr.10,735). It

is also apparent that SCANP's expert witness, Weber, agreed that the

proportion of infiltrated river water to stored ground water will be

high (Weber, following Tr.12,378, p. 2). Therefore, based on the

forec:ing evidence, we conclude that the composition of the makeup

water will be close in quality to that of the Skagit River, which is of

excellent quality (Mikels, following Tr. 3041, pp. 5, 6; Anderson,

following Tr.10,735, p. 5; FES 9 2.5.1.1).

67. The operation of the Ranney Collectors can also have drawdown effects

on the groundwater table and nearby streams. The Applicant has esti-

mated, and the Staff agrees, that tN maxin.im dra..down of the ground-

water table will be about four feet at 800 feet from the collectors and

about two feet at 1600 feet from the ccliectors (Schreiber, ej al.,

following Tr. 12,266, p. 18). SCl.NP has alleged that two small streams,

Muddy Creek .:nd Red Cabin Creek, run within the area of drawdown influence

and would be adversely affected (Weber, following Tr.12,418, p. 4).

If th; streams are depleted significantly, Coho salmon spawning and

rearing sites could be affected.

68. The Applicant, af ter a field examination of the streams, detennined

that ,ince the stream beds were only a few feet in depth and that the

groundwater table was about 10-15 feet below the land surface, the

streams were isolated from the groundwater table. The Applicant con-

cluded that any water lost from the streams would not be the result of

/1}
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a d.~owdown of the water tatle, but would be dependent on such natural

faches as permeability of the creek bed and underlying materials and

wetted area of the creek channel (rate of creek flow). (Affidavit of
Keith E. Anderson, pp. 7-8, following Tr.10,735. )

69. In response to an NRC Staff request, the Applicant did furthr e field

work to detemine groundwater levels near the collector site The

Staff requested this infomation in order to confim the Applicant's

conclusion that the < :-ced elevations in the streams are at least

several feet above the groundwater table in the Skagit River flood-

plain. The Staff reviewed this infomation and detemined that, indeed,

the creekbed elevations are everywhere at least several feet above the

groundwater table and, accordingly, the drawdown effects of the Ranney

Collectors will have no impact on the surface water flowing in either

Red Cabin or Muddy Creek (Supplemental Testimony of David L. Schreiber,

pp. 6-7, following Tr.12,227). We find that the drawdown effects on

nearby streams from operation of the Ranney Collector system wil' be

minimal and will not adversely effect salmon spawning.

70. Finally, both the Staff and the Applicant addressed the Licensing

Board's concern (Tr. 8,389) relative to the use of pumping test data

(set forth in Appendix G to the ER) to predict the yield of the pro-

posed Ranney Collectors. Both the Staff and the Applicant estimated

the water yield of a Ranney Collector by application of Darcy's Law.

Darcy's Law states that the rate of flow through a porous medium is
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direci.ly proportional to the cross-sectional area (through which flow

takes place) and to the pressure head (or potential energy) difference

between the inlet and outlet of the medium, and is inversely proportional

to the flow path lengt.h between the inlet and outlet. After a review

of the pumping test data, both Applicant and Staff detemined that

Darcy's Law is valid for the Skagit situation and can be used as a

basis for est':.iating water yields from the Ranney Collectors (See

Testimony of Frederick C. Mikels, following Tr.10,691 and Supplemental

Testimony of David L. Schreiber, pp.1-3, following Tr.12,227). In

addition, a comparison of predicted yields to actual yields for all

Ranney Collectors constructed in the Western United States over the

last 10 years indicated that the actual yie'd is equal to or exceeds

the predicted yields (Mikels, p. 6; Att. C; Tr. 10,701-704).

71. SCANP's witness Weber expressed several doubts about the estimated

yields from the Ranney Collectors. He said there might be a 50%

variation .a yields based on his engineering judgment (Tr.1?,388,

12,450, 12,505). However, he neither had perfomed any calculations to

support his claim, nor had any prior experience with Rar.ney Collectors

(Tr. 12,435, 12,450, 12,4 66) .

72. Mr. Weber stated that there was limited uncertainty about the application

of Darcy's law, which was used for the yield calculation at this site.

he reasoned that turbulent flow might develop in what he described as

coarse gravels and cobbles in the aquifer at the Ranney Collectors site
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(Tr. 12,381-382). His opinion was based solely upon a textbook refer-

ence by Cedergren, not upon any case examples. He was not able to

identify when Darcy's law begins to break down in the manner he described

(Tr. 12,432, 12,453-454, 12,468) . The Cedergren reference pertained to

the design of filter drains with manmade materials (crushed gravels)

from which all fine material such as sand had been removed. The material

at the collector site is a naturally deposited sandy gravel aquifer,

which is not at all comparable to the artificial material described by

Cedergren (Tr. 14,263-266). The pemeability for the smallest manmade

materials described by Ce ' 'ren was 30 to 100 times larger than the

permeabilities measured at the collector site (H.).

73. Undisputed among the witnesses was the fact that the aquifer at the

collector site is highly permeable (Mikels, following Tr. 3041, p. 3;

Ex. 4, App. G; Anderson, following Tr.10,735, p. 3; Tr.12,258,

12,433-434). As compared with pemeabilities encouqtered at several

other Ranney Collector and vertical well sites, the pemeabilities

involved here are not unusual. Deviation from laminar flow has not

been observed elrewhere (Tr. 10,841, 12,258, 14,260-262, 14,315).

Based upon the maximum groundwater velocities for the proposed design,

the Ranney Collectors will be operated well within the laminar ficw

range for which Darcy's law is valid. Additional conservatism regarding

the yield calculations arises from the fact that the pumping tests,

which provided the data to compute the yields, were run at even higher

groundwater velocities, though still within the laminar flow regime

)f)
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(Mikels, following Tr.10,691, pp. 2, 3, Att. B; Tr. 12,519-522,

14,266,14,314-315). Therefore, we find Mr. Weber's concerns about

turbulent flow conditions occurring at the Skagit collector site to be

without foundation.

74 Mr. Weber further criticized Applicant's yield predictions because a

line of observation wells perpendicular to the river was not used

during the pumping testt (Tr. 12,382). Mr. Mikels explained that when

he started perfoming hydrogeological investigations for potential

Ranney Collector sites, in the 1950's, a perpendicular line was used to

detemine whether water infiltrated from a river. In the early 1960's,

thir procedure wu dropped due to the availability of less costly means

of detemining recharge. His considerable experience since then demon-

strates that a perper.dicular line of wells is not needed to predict the

yield from a proposed collector system (Mikels, following Tr.10,691,

Att. C; Tr. 14,259, 14,292-294, 14,306-312). Witness Schreiber agreed

that perpendicular observation wells were not needed (Tr.12,233). We

agree.

75. Witness Weber further criticized the yield predictions as being affected

by the relocation of the caissons 50 feet further inland (Tr. 12,392-393).

Applicant relocated the caissons for the collectors to reduce the

visibility of the collectors from the river (Tr. 10,641-643). He

concluded that this relocation had the effect of shifting the drawdown

cone for each collector 50 feet inland (Tr. 12,392-393, 12,459-462;
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Ex . 178) . Mr. Weber, however, did not understand the cone of drawdown

for a Ranney Collector. Instead, when asked, he drew a cone of drawdown

centering on the caisson ~ as though it were a vertical well, even though

caisson location has no bearing on the cone of drawdown. He ignored

the horizontal laterals from which the water is obtained, and which,

therefore, control the shape of the cone of drawdown (Id_., Exs. 209,

210; Tr.14,266-273). The same area of the aquifer will be developed

under both the original and revised design. Therefore, we find that

Applicant's revision of the Ranney Collector design will not change the

predicted yields, the quality of water to be produced, or the effects

cn the groundwater table (Schreiber, following Tr.12,227, pp. 5, 6;

Tr.10,671-683,10,736; Exs.164-167) .

76. Mr. Weber's final criticism of the yield computa tions involved Applicant's

use of permeability from the site of collector number one to compute the

yield at collector number two (Tr. 12,382-385). The sole basis for his

criticism was his interpretation from an aerial photograph of an ancient

riverbed with finer grained sediments located between collectors one and

two (Id. ; Tr. 12,434-435 ; 12,442-449,12,481-485; Ex.177). However,

Mr. Weber had never inspected the Ranney Collector site (Tr.12,441).

While no detailed pumping test was conducted at the location of collector

two, similar materials were found during drilling at sites one and two.

Small rate pumping tests at both sites also produced similar drawdowns,

especially when compared to drawdowns at the other two collector sites

which had less penneable aquifers (Ex. 4, App. G, p.15, Fig. SW-67-5;

f-i
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Tr. 10,705, 14,274-276) . The Staff's hydrologist concurred in Appli-

cant's approach (Tr. 12,264-272). The comparability of pemeability at

the two sites was later confimed during a higher rate pumping test at

site two which demonstrated a relatively lower drawdown than encountered

during the detailed pumping test at site one (Tr. 14,276-277). This

suggests a higher pemeability at site two than at site one. For all

of the above reasons, we consider Applicant's predicted yield at

collector site two to be reasonable.

77. Based on the foregoing, the Board finds that the proposed Ranney

Collector Water Supply System for the Skagit facility is sufficient to

provide plant water needs under varying conditions with acceptable

minimal impacts on the water resources.

d. Effects of Project Discharge.

78. The facility will discharge water into the Skagit River by means of

a multiport diffuser. This discharge will elevute the water tempera-

ture of the rivar for a short distance downstream from the diffuser

(FES at 5 5.3.2). The Applicant's themal analysis, which was verified

by the Staff, shows that the maximum temperature difference between

the plant discharge temperature and the river water temperature is

8.5*F for average meteorological conditions and 14.4 F for extreme

conditions. The maximum temperature difference during the winter

can be as large as 16*F (ER Table 5.1-1,. Approximately 100 feet

downstream from the diffuser, the discharge will be completely
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mixed with the flow passing over the diffuser. The fully mixed tem-

perature for the 7-day,10-year recurrence interval low flow is con-

sertatively reported by the Applicant to be 0.8 F above the winter

ambient and 0.3 F in summer (Id_.). For an initial discharge tempera-

ture of 16 F above ambient river temperature (" worst case"), the tem-

perature increase at the surface will always be about 0.5 F for the low

flow conditions mentioned above, and even less for more nomal flows

and the 5 F isotherm will contain 250 cubic feet of water and the 2 F

isothenn will contain 1150 cubic feet of water (FES Table 5.2 and

% 5.3.2.2). SCANP contended that the "[t]hemal discharges into the

Skagit River will be at excessively high levels." (SCANP Contentions

Recarding PSAR,1.b, filed April 15,1975). Although the Staff feels

that the Applicant's estimate of themal plume volumes may be based on

an inapplicable model, the volumes contained within the isothems, even

if an order of magnitude too small, are acceptable (FES 5 5.3.2.2).

The Board concurs.

79. Toxic chemicals will also exist in the project discharge (FES Table 3.6)

as a result of chemical additions by the Applicant for water treatment

purposes and chemicals that exist naturally in the Skagit River. The

quantities of chemicals required for water treatment will obviously

depend on the quality of the original water source. Because of the

high chemical purity of the Skagit River water, the chemical require-

ments and discharges of the plant will be quite small (FES 9 3.6.1).

The chemical composition of the river was derived from the U.S. Environ-

100f
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mental Protection Agency - STORET computer file for the period 1970-74

and the Applicant's own monitoring data. The data was generally con-

sistent. However, the Applicant has used the maximum values. (Tes ti-

many of Chakravorti, p. 6, following Tr. 3382;3438;3508).

80. Plant blowdown, some of which may be diverted to the fish-rearing

facility, will always be diluted with raw river water by a factor of

approximately four before discharge to the river. The cooling tower

blowdown will consist of river water concentrated by a factor of 12 and

modified by the addition of sulfuric acid to control scaling and sodium

hypochlorite t) control bacterial and algal growths. These additions

will produce a considerable increase in sulfate and chloride ions and a

corresponding decrease in bicarbonate ion or alkalinity (FES s 3.6.2).

The only other significant chemical contribution will be that of the

demineralizer regenerant waste, which will consist essentially of

sodium sulfate solution (Id_.).

81. The cooling tower blowdown will be tne only source of residual chlorine

in the discharge. The blowdown may contain residual chlorine from the

addition of sodium hypochlorite to the service water, but the major

contribution will be from the sodium hypochlorite added to control

biological growths in the condenser cooling system (FES 5 3.6.3).

82. Sodium hypo;hlorite, as 1". solution, will be added to the circulating

water ahead cf the condensers for a maximum period of 30 minutes, once
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a day, to maintain a free available chlorine concentration not exceeding

0.5 mg/l at the condenser outlet. " Free available chlorine" means

chlorine as hypochlorous acid or hypochlorite ion, which are produced

by adding either elemental chlorine or sodium hypochlorite. These

highly effective biocidal species react rapidly with reducing sub-

stances and are destroyed rapidly by photochemical reduction in day-

light. Free chlorine may also react with ammonia in the water to

produce chloramines, referred to as " combined chlorine." In the com-

bined form, chlorine is less effective biocidally and more persistent,

since reactions which destroy chloramines are slow. The proportion of

combined chlorine produced depends c1 the pH and on the concentration

of ammonia available (H.).

83. In general, measurements at operating plants indicate that free

chlorine only appears briefly at the condenser outlet during chlorine

injection, and that af ter the injection period the chlorine residual in

the circulating water consists almost entirely of combined chlorine.

These observations show a rather slow decline of residual chlorine in

the circulating water after chlorination is discontinued; from two to

three hours were required to reach a value of 0.1 mg/l from an initial

level of 0.5 - 0.8 mg/1. This deccy rate clearly depends on several

plant-specific factors, such as makeup rate, chlorine demand and ammonia

content of makeup water, exposure to daylight, and the ccndition of

plant surfaces in contact with the circulating water (H.).
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84. The newer STORET data indicates that the maximum content of armonia in

the Skagit River is 0.31 mg/l (Testimony of Chakravorti, pp. 7-8,

following Tr. 3382). Due to the ammonia, which will react with free

chlorine to produce chloramines (combined chlorines), the dilution

water, and the two-hour residence time in the discharge pioeline, only

a very small amount, if any, of total residual chlorine concentration

will appear at the point of discharge to the Skagit River (Id.).

85. SCAflP alleged that "the operation of the Project will result in the

d s narge into the Skagit River of biocides in addition to those

evaluated by the ER and PSAR" (PSAR Contention 1.d, supra.). There is

no evidence to indicate that any biocidal agent other than sodium

hypochlorite will be used. Accordingly, based upon the foregoing

chlorine analysis, the Board finds that all biocides have been evalu-

ated and that the impact on the Skagit River is negligible.

86. Since stain ~ ess steel condenser tubes will be used, it is not expected

that detectable quantities of corrosion products will be added to the

project discharge. However, metals such as copper, zinc, chromium and

arsenic are already present in trace amounts in the river water and

will be conccatrated by a factor of approximately four in the discharge

(FES $ 3.6.4).

87. The Intervenor alleged that the various constituents of the discharge

(e.g., chlorine, copper, zinc, lead) could be toxic or even lethal to

hb



. .

- 55 -

(Testimony of Brubaker, pp.17-22, following Tr. 2925;aquatic organit 3

Tr. 3449-3466, 3523-3567 and Testimony of Brubaker, following Tr. 8211).

- It was asserted that these constituents may be toxic by themselves or

in a combined or synergistic relationship with other constituents or

the heated discharge water (_Id. and Tr. 8223). It was also alleged

that the water softness of the Skagit River would magnify any toxic

effects (Tr. 3460-3466).

88. The Applicant's estimates of the maximum changes in water quality

produced by the plant discharge (FES Table 5.11)N and the Staff's

estimate of the discharge composition (FES Table 3.6) are in good

agreement. FES Table 5.11 shows that the addition of heat and

chemicals in the discharged water will not alter the water quality of

the Skagit River substantially. The estimated changes in the ambient

water quality parameters are based on extreme conditions (maximum

ambient water quality features, maximum project discharge rate, and low

flow conditions of the Skagit River) and therefore represent over-

estimates most of the time (_Id.; Testimony of Chakravorti, p. 8,

following Tr. 3382).

89. As indicated before, toxic chemicals will exist in the project dis-

charge (FES Table 3.6) as a result of chemical additions by the

1/ The maximum contents of certain constituents (ammonia, copper and
zinc) were changed by the Applicant as a result of more recent thSTORET data. (Project Discharge Testimony, Table 2, following )
Tr. 3382). Q
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Applicant and chemicals that exist naturally in the Skagit River. The

Staff compared the toxic chemicals discharged (FES Tabic 5.11) with the

known toxic values for fish, insects and zooplankton (FES Table 5.12).

The toxic values were derived from " Toxicity of Power Plant Chemicals

to Aquatic Life," C. D. Becker and T. O. Thatcher, Battelle Pacific

Northwest Laboratories. The Staff comparison resulted in a finding

that with the exception of ammonia (NH ), copper (Cu) and zine (Zn),
3

the constituents of the discharge water would be below toxic levels

upon leaving the diffuser. Maximum calculated efficent concentrations

of ammonia (1.23 mg/l), copper (0.138 mg/1) and zinc (0.308 mg/1) in

the immediate discharge area will exceed known toxicity values for

salmonids (0.3-0.4 mg NFl /1; 0.025-0.037 mg Cu/1, and 0.14-0.30 mg
3

Zn/1). Because of rapid dilution of the small discharge volume with

Skagit River water, the area below the discharge that might contain

toxic levels of the chemicals will be quite small and impact to aquatic

biota should be minimal (FES Supplement 9 4.3.4 and Tr. 8054). Fu rther-

more, the Staff could not conceive of any credible abnomal occurrence

event which would result in the release of toxic substances or biocides

in amounts large enough to cause serious damage to the fishery (Joint

Supplemental Testimony of Milsted and Derickson, Tr. of July 31, 1975,

Vol. II, p. 2).

90. The Applicant has detemined that the planned chlorination schedule

will result in levels of total residual chlorine at the point of dis-

charge no higher than 0.09 mg/l for up to 30 minutes per day with one

g
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unit operating. Within four feet of the diffuser, however, the con-

centration will be diluted to 0.03 mg/1; this corresponds to an elapsed

time of three seconds for a passively transported o.ganism. The flational

f.cademy of Sciences report. Water luality Criteria 1972, indicates a

level of 0.05 mg/l as affording protection to most species of fish for

exposure periods of up to 30 minutes per day. Other literature indi-

cates that a level of 0.04 mg/l should protect most species of fish for

exposure periods up to two hours per day. Within 100 feet of the

diffuser, corresponding to an elapsed time of 67 seconds, the concen- -

tration will be less than 0.005 mg/1. Since this concentration can

only appear intemittently and since it approaches the level cited in

the literature as adequate to protect most species for continuous

exposure, 0.003 mg/1, no adverse impact is expected (Testimony of

Houghton, pp.13-14, following Tr. 3382).

91. The Applicant believes that the concentrations of the heavy metal ions

at the point of discharge could cause some biological stress if a fish

should find himself in the plume for an extended period of time (Id_.,

pp.14-16; Tr. 3539). However, because of the conservative assumptions

made by the Applicant--maximum concentration of these metals in the

Skagit River, the distribution of fish in the river, the rapid dilution,

and the 7-day,10-year low-flow conditions--the Applicant concludes

that the project discharge will not cause a condition of acuto biolog-

ical shock to aquatic life in the Skagit River (Id_.).

J
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92. The additive and synergistic effects of the various toxic components

were also considered. There is considerable documentation of synergism

between relatively concentrated mixtures of copper and zinc in solution.

At lower levels, such as those which were shown to be the maximum that

may exist 100 feet downstream from the diffuser, no synergism is expected

and the effects are additive. At che point of discharge, the concentra-

tions of copper and zinc under the worst case conditions are at levels

where possible synergistic interactions might occur under long-tenn

exposure, on the order of several hours. However, the rapid dilution

and the short exposure time of eny biota, which will be on the order of

seco~is, combined with the low probability of coincident high concentra-

tions, lead to the conclusion that there will be no measurable impact

resulting from the combined effects of copper and zinc (Testimony of

Houghton, pp.16-17, following Tr. 3382).

93. It is also documented in the literature, that increased temperature can

increase the toxicity of various pollutants, including chlorine and

heavy metals. While there are no laboratory studies researching the

effect of all the various constituents in the project discharge, it is

char thst the increased toxicity will not cause acute biological shock

because of the extremely brief exposure time (M., p.17). In any

event, certain research shows that a delta T of 10*C (18 F) was necessary

before synergy between heat and chlorine was noticeable. The maximum

calculated delta T for the project discharge was 16 F. Therefore, the

Applicant concluded that this synergy should not be expected to cause

stress to the aquatic biota (Tr. 3404-5).

\[30
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94. The Staff also reviewed thermal effects as well as the synergistic

effects between themal and chemical effluents on aquatic biota.

Insofar as the themal plume is concerned, the Staff concluded that it-

would probably be a problem only for fish moving downstream. It is

doubtful that the plume would cause a themal block to fish migration

because the plume would occupy less than une-fourth of the river width,

which should leave room for migration around either side (FES Supp.

5 4.3.4).

95. Fish moving downstream could enter the plume unknowingly but they

should also be carried on through it. However, the fish may be

attracted to the wamer water in the plume, particular-ly in the winter,

and suffer longer exposure to the effects of the effluent (Id_.).

Although studies are presently being conducted as to the preference of

salmonids to elevated water temperature, those studies have not defi-

nitely detemined that there is a particular ; reference (Tr. 8051).

However, the Staff has concluded that the potential for substantial

impacts to salmonids from themal or synergistic effects from the

discharge is small because it is uniikely that the fish could maintain

themselves in the current in this part of the river for a long enough

period to suffer any adverse effects (FES Supplement 5 4.3.4). It is

also unlikely that the salmonids will be attracted to the themal plume

since the water velocity in the Skagit River is too great to pemit

planktonic food resources to concentrate in the plume (FES 6 5.5.3.2).

Therefore, the possibility of " cold shock" due to a sudden shutdown o hO
'

the plant is small.
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96. SCANP's witness, Dr. Brubaker, suggested that fish could be attracted

into the discharge plume and remain there for a sufficient length of

time to become adversely affected.either by the various constituents of

the discharge or by " cold shock". He suggested that both temperature

and chlorine in the plume were capable of attracting fisn. However, he

did not know the real mechanism that attracted fish and did not know of

any studies which have evaluated the themal attraction phenomena

(Tr. 2928, 2932-33, 2958-59). On the contrary, he indicated that a

study was done on the Columbia River to monitor the effects of a

themal plume on fish migration and the results indicated that a

majority of the fish avoided the plume if possible (Tr. 2970-71).

Dr. Brubaker did, however, allude to certain studies (Stover and

Hanson; Sprague and Drury) in support of his contention that fish would

be attracted to certain concentrations of chh, 'ne (Tr. 2975).

97. Evidence was presented which indicated inat fish woula x rer..cin in the

plume for a sufficient length of t'me. Since the maximum sustained

cruising speed of juvenile salmon's is less than the velocity of the

river, it is not likely that the juvenile salmonids would remain in the

plume for a sufficient length o' time. Furthemore, the jet velocity

of the discharge would cause the water in the plume to move faster than

the average river flow. While adult fishes are capable of a higher

maximum cruising speed than juveniles, adults tend to remain near the

river bottom. Therefore, since the plume is elevated from the river

bottom, the plume would probably not attract the adults fran the bottom

(Tes timony of Houghton, pp.18-19, following Tr. 3381, Tr. 3402-3404).

1256 309
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98. Dr. Houghton also mentioned that the study done by Sprague and Drury on

chlorine attaction indicated that fish were attracted to a chlorine

level of 0.1 mg/1, and avoided chlorine levels of 0.01 and 1.0 mg/1.

Even though the maximum expected chloriae discharge from the project

is 0.09 og/1, it will be rapidly diluted, and, therefore, it is not

expected that fish will be attracted to the chlorine (Tr. 3405-07).

99. Dr. Brubaker also alluded to the fact that the thermal plume might be a

block to upstream salmon migration (Testimony of Brubaker, p.10,

following Tr. 2925). EPA studies conducted on the Columbia River

indicate ttiat a thermal plume might constitute a migratory block when

temperatures reached the vicinity of 70 F (Tr. 3409). Although the

maximum temperature expected for the discharge will be around 70 F, the

plume width is expected to be less than 25 percent of the river width

and therefore, sufficient roaa is available for the fish to avoid the

plume if they so desire (FES 9 5.5.3.2).

100. Based on the foregoing evaluation of the themal and chemical discharges,

the Staff concludes that damage to the Skagit River fishery will be so

slight as to be undetectable (FES Q 5.5.3). Therefore, the potential

dollar value of the fishery was not considered as a cost impact in the

cost-benefit analysis. (Joint Testimony of Milsted and Derickson,

p. 2, Tr. of July 31,1975, Vol . II.)

gh
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101. Furthemore, the Staff could not conceive of any credible abnomal

occurrence event which would result in the release of toxic substances

or biocides in amounts largo enough to cause serious damage to the

fishery. In this connection, the storage of chlorine has been elimi-

nated by the Applicant's decision to generata chlorine electrolytically

on site from corron salt brine (sodium cloride). Staff analysis of the

themal dischange indicates that the potential for any substantial

impact to aquatic biota due to nomal or abncmal operations (e.g.,

" cold shock") is small (_Id_.) .

102. The Board finds that there will be no substantial adverse effect on the

aquatic biota as a result of the project discharge, either from nomal

or abnomal operations, and that any damage to the Skagit River fishery

will be so slight as to be undetectable. This finding is bolstered by

the State of Washington's F4PCA certification which concludes that the

proposed Skagit project can meet established FWPCA standards for both

chemical and themal effluents.

e. Radioloaical Relcases.

103. On May 5,1975, the Nuclear Regulatory Commission announced its decision

in the rulemaking proceeding concerning the numerical guides for design

objectives and limiting conditions for operation to meet the criterion

"as low as reasonably achievable" for radioactive materials in light-

water-cooled nuclear power reactor effluents. These guic'es are set

forth in Appendix I to 10 CFR Part 50.

h
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104. Appendix I requires an applicant for a pemit to construct a reactor to

file with the Commission (1) information necessary to evaluate the

means employed for keeping levels of radioactivity in effluents to

unrestricted areas "as low as reasonably achievable," and (2) plans for

proposed Technical Specifications developed f. r the purpose of keeping

releases of radioactive materials to urrestricted areas during nomal

operation, including anticipated operational occurrences "as low as is

reasonably achievable."

105. In confomance with the requirements of Appendix I, the Applicant

filed with the Conmission en July 21, 1975 and in a subsequent sub-

mittal on February 6,1978 the necessary information to pemit an

evaluation of the Skagit fluclear Power Project, Unit flos. I and 2, with

respect to the requirements of Sections II.A, II.8, II.C and II.D of

Appendix I. In these submittals, the Applicant provided the necessary

information to show confomance with the Commission's September 4,1975

amendment to Appendix I rather than perfom the detailed cost-benefit

analysis required by Section II.D of Appendix I.

106. The Staff perfomed an independent evaluation of the Applicant's pro-

posed method to meet the requirements of Appendix I. The Staff's

evaluation consisted of the following: (1) a review of the infomation

provided by the Applicant's July 21, 1975 and February 6,1978 sub-

mittals; (2) a review of the radioactive waste (radwaste) treatment and

effluent control systems described in the Preliminary Safety Analysis

'\1
3756 3
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Report; (3) a review of the Applicant's response to the Staff's requests

for additional information; (4) the calculation of expected releases of

radioactive materials in liquid and gaseous effluent (source terms) for

Skagit; (5) the calculation of airborne relative concentration (X/Q)

and deposition (D/Q) values for the Skagit site region; (6) the calcula-

tion of individual doses in unrestricted areas; and (7) the comparison

of the calculated releases and doses with the proposed design objectives

of RM 50-2 ar.d the requirements of Sections II. A, II.B. II.C and II.D

of Appendix I.

107. The summary of calculated doses is presented in the Staff's Safety

Evaluation Report, Supplement No.1, Tables 11-6 and 11-7 and replace

those given in Tables 5.5 and 5.6 of the FES. Based on the ev:1uation

detailed in Chapter 11 of the SER, Supplement No.1, the Staff calcu-

lated the annual gamma and beta air doses at or beyond the site boundary

to be less than 10 mrad / reactor and 20 mrad / reactor, respectively, in

confomance with Section II.3 of Appendix I. In addition, the Staff

calculated the annual dose or dose commitment to any organ of the

maximum exposed individual to be less than 15 mrem / reactor in confor-

mance with Section II.C of Appendix I.

108. In conclusion, the Staff's independent evaluation shows that the pro-

posed systems will be capable of alaintaining releases of radioactive

materials in liquid and gaseous effluents during nomal operation

including anticipated operational occurences such that the calculated
n
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individual doses will be less than the numerical dose design objectives

of Section II. A, I'..B and II.C of Appendix I to 10 CFR Part 50. In

addition, the Staff's evaluation shows that the radwaste systems will

satisfy the design objectives set forth in RM 50-2 and, therefore, sat-

isfy the requirements of Section 11.0 of Appendix I to 10 CFR Part 50.

109. Based on the foregoing evaluation, the Staff concludes and the Board

agrees, that the radwaste treatment systems to be installed at the

Skagit fluclear Power Project, Unit flos. I and 2 will be capable of

reducing releases of radioactive materials in liquid and gaseous

effluents to "as low as reasonable achievable" levels in accordance

with the requirements of 10 CFR 50.34a and, therefore, are acceptable.

110. SPAflP has alles .d that:

"there is no discussion of the statistical probability of
genetic, or somatic or other foms of injury to life foms
which will result from nomal, and accidental, chemical
and radiological releases, and of the nature of such
inju ry. " (Contention J.9)

111. Estimates of genetic and somatic risk were not included in the DES

because, in the Staff's opinion, such estimates had already been per-

fomed on a generic basisU and there was no need to evaluate such

-2/ " Final tnvironmental Statement Concerning Proposed Rule Making
Action: fiumerical Guides for Design Objectives and Limiting
Conditions for Operation to Meet the Criterinn 'As low As
Practicable' for Radioactive Effluents," WASH-1258. U.S. Atomic
Energy Commission, July 1973.

h

\D<
3\



.

- 66 -

risks on a case-by-case basis. However, such risks were evaluated and

included in FES is 11.17.1 and 11.17.2 in response to a comment on the

DES.

112. The risk estimates were calculated by the Staff using infomation

presented in the BEIR Report / that is considered to yield the upper

(most conservative) limit of effects. (Joint Supplemental Testimony of

Milsted and Essig, pp.1 and 2, following Tr. 2983.) The Staff calcu-

lated the range of genetic effects to the U.S. ppulation under nonnal

operating conditions is about 0.93 to 22 over the 30-year approximate

operating plant life. By way of comparison, the resulting range in the

number of calculated genetic effects to the U.S. population from natural

background radiation at equilibrium is about 19,000 to 460,000 (Id ),

113. For the Skagit facility, the range of the number of somatic effects for

nonoccupational exposure to plant effluents under nomal operating

conditions has beer, calculated by the Staff to be 0.17 to 0.86 deaths

over the 30-year approximate operating life of the plant. By way of

comparison, the natural background dose is calculated to result in

53,000 to 260,000 deaths in the U.S. over the same 30 years (Id.).

.

3f National Academy of Sciences National Re'earch Council "The Effects
on Populations of Expo:ures to Low Levels of Ionizing Radiation. Report
of the Advisory Committee en the Biological Effect of Icnizing Radiatior.,"
November 1972.

.
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114. With respect to genetic and somatic effects from accidental radio-

logical releases, the Staff estimated effects for the highest popula-
.

tiori dose listed in FES Table 7.2 and concluded t6-t there would be

0.0001 to 0.0019 genetic effects on the first generation following such

a release and 0.0015 to 0.0075 deaths from somatic effects. The esti-

mated effects for the o.',her accidents listed in Table 7.2 of the FES

would be proportional based on the dose delivered (Id., p. 3).

11S. The non-radiological effects of plant operation, including effects of

chemical dischages to air and water, are discussed in FES $ 5.5,

11.18.6,11.18.9 and 11.18.10. The Staff concluded that the effects of

chemical discharges on terrestrial and aquatic biota will be very

slight and probably undetectable as to be statisticallf undistinguish-

able (Id. , p. 4). The Board finds that the FES evaluati?n of genetic

and somatic effects is adequate and we concur in the Staff's conclusions.

116. SCANP has finally contended, in PSAR Contention 1.c, that "the present

plant design will cause radiological contamination of cooling tower

blowdown." SCMP PSAR Contentions, p.1. While it is possible, under

certain meterological conditions, for a portion of the gaseous radio-

active wastes released to be entrained in the cooling tower blowdown

and subsequent;y 61scharged to the Skagit River, the record indicates

that resulting doses will be extremely small and that exposure through

this pathway is insignificant (Tosetti, following Tr. 2629; FES,

bfollowing Tr. 2913, 9 11.18.5).

9 }\,
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3. Environmental Effects of Postulated Accidents

117. The Staff evaluated the environmental impact of postulated accidents in
'

Chapter 7 of the DES and of the FES. The probability of occurrence of

accidents and their consequences were considered using the best esti-

mates of probabilities and realistic fission product releases and

transportation assumptions (Supplemental Testimony of Grimes, p.1,

following Tr.1895). The Staff analysis af the estimated radiological

consequences of the postulated accidents indicated that the radio-

logical exposure to an assumed individual at the site boundary would be

les- <an that which would result from a year's exposure to the Maximum

Pemissible Concentration of 10 CFR Part 20. The estimated integrated

exposure of the population within 50 miles of the plant would be much

smaller than that from naturally occuring radioactivity. When con-

sidered with the probability of occurrence, the annual potential radia-

tion exposure of the population from all postulated accidents is an

even smaller fraction of the exposure from natural background radiation

and, in fact, is well within naturally occurring variations in natural

background (Id_.).

118. The Commission issued guidance to all applicants on September 1,1971,

requiring the consideraticn of a spectrum of accidents with assumptions

as realistic as the state of knowledge pemits. The Applicant's response

was contained in the ER. The ER has been evaluated using the standard

accident assumptions and guidance issued as a proposed amendment to

Appendix D of 10 CFR Part 50 by the Commission on December 1,1971

(36 F.R. 22851) (FES 5 7.1). Qh
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119. SCANP has alleged that the Staff has failed to evaluate the probability

and consequences of accidents in accordance with the guidance set forth

in proposed Annex D to 10 CFR Part 50 (Contention J.7) (Tr. 2155-56,

2166). However, the record reflects that the Staff's analysis of the

probability and consequences of accidents has been sufficiently per-

formed in accordance with the Commission's guidance. The Board finds

that the Staff has properly considered the consequences of accidents in

accordance with Commission regulations and we further find that the

environmental risks due to postulated radiological accidents are

exceedingly small.

4. Alternative Sites

120. The issue of alternative -ites has been examined in detail by the Board

in this proceeding not only in response to SCANP's contentionsO utb

also the Board has sought further evidence from both the Staff and

4_/ SCANP Contention C:

The studies conducted by Applicant in evaluating alternative sites for
the proposed power plant were insufficient. More suitable sites, sites
such as Hanford, exist within the State of Washington and these wei;
not fully studied by Applicant. The comparative analysis of the alter-
native sites that were studied is biased and insufficier.t.

SCANP Contention J 12:

The discussion of alternatives in the DEIS is completely inadequate.

a. The preparers of the DEIS did ne independent evaluation of alter-
native sites ard they included insufficient information about
alternative sites. All information that is included about alter-
native sites was supplied by the applicant,

b. There is absolutely no discussion of Hanford, which is an obvious
and readily available alternative site.

(CONTINUED)

- 6 ', \ B1
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Applicant.b In addition, in light of several recent Commission and

AppealBoarddecisions,O the Staff decided to reexamine the process by

which the Skagit site was selected. This reexamination resulted in

detailed Staff testimony which evaluated the Applicant's site selection

process, the geology and seismology of alternative sites, the environ-

mental descriptions and comparisons of several alternative sites, and

finally, as directed by the Board, an economic appraisal of the cost

te move the Skagit units to an alternative site east of the Cascades.U

121. The Staff's reexamination culminated a lengthy history of alternative

site analysis by both the Applicant and Staff. Without going into a

detailed analysis of this history, we will attenpt to trace the basics

of the site selection process to show that, in our opinion, the Appif-

cant's site selection process was reasonable and led to a selection of

(CONTINUED)
c. The tabular comparison of three sites is grossly inadequate and

pre-ordains the outcome. The comparison of sites does not give
any weight to the unique scenic and recreational .alues, which
have been nationally recognized, of the Skagit River and it
setting. Furthennore, the seismicity values assigned to the
Skagit site are clearly erroneous. Even using the tabular con-
parison presented in the DEIS, if proper values were utilized,
the Skagit site would turn out to be the least desirable.

5_/ See Tr. 4716; 4855-56; 5593; and Board Order dated April 10, 1979.

-6/ Public Service Company of New Hampshire (Seabrook Station), CLI-77-8,
5 NRC S03 (1977); Boston Edison Company (Pilgrim Nuclear Generating
Station, Unit 2), ALAB-479, 7 NRC 774 (1978).

y NRC Staff Supplemental Testimony on Alternative Site Comparison, fol-
lowing Tr. 12, 542.

'3\9,

3250
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alternative sites that could be considered to be the best available in

the region of interest and, finally, that no obvicusly superior sites
.

are likely to be available.

122. The location of new generating resources near the load centers was a

prime consideration in the Applicant's site selection process as well

as those utilities involved in the Hydro-Thermal Program of the Pacific

Northwest (FES Q 8.1.2.4).

123. The Staff has estimated that :2% of the participants' load (Puget,-

PGE, PP&L and WWP) is west of a 2scade Mountains. For the entire

West Group Area of the Northwest Power Pool, approximately 75% of the

load is west of the Cascades. On the other hand, the largest share of

the power generating resources is in hydroelectric facilities east of

the mountains. This situation represents a substantihl imbalance of

resources vs. load within the area west of the Cascades and has required

the development of extensive transmission facilities to convey electri-

e city through th_ mountains to the Puget Sound, Portland and Willamette

Valley (Oregon) load centers. The location of resources near the load

centers reduces the losses incurred in transmission and enhances

reliability.

124. The transmission fad 11 ties in the Pacific Northwest are planned, con-

structed and maintained by BPA to be very reliable. (See Testimony on

Bul k Transmission System Requirements Associated with Alternative Sites

'310,

g2Sb
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for the Skagit fluclear Generating Facilities, by Robert B. Eastvedt,

BPA, attached a Appendix B to NRC Staff Supplemental Testimony of

Alternative Site Comparison, following Tr.12,542). Advance planning

by BPA has resulted in sufficient cross-Cascades transr.h,sion capacity

at the present time to accommodate seven additional generating resources

east of the Cascades (Tr.12,755). However, these lines are sensitive

to natural and man-made disasters which can cau 3 system outages.

Although all transmission lines suffer from outages, the cross-Cascade

transmission lines are more vulnerable to outages because of their

length and greater exposure relative to a shorter line (Tr.12,747).

Accordingly, considering the generation deficiency of the Puget Sound

area and its dependence on cross-mountain transmission lines, the

relatively low losses involved with a load-center plant location, and

potential reductions in additional transmission capacity that eventually

might be needed, the Staff has concluded and the Board agrecs, it would

be desirable from a system planning standpoint to locate the Skagit

facilities in western Washington.

123. Based on the desirability of locating generating resources in western

'/ashington, the Applicant's site selection process was oriented to

finding sites in that location which might be suitable for a large

nuclear power plant.

126. The Applicant's selection of the proposed site was the result of an

evolutionary process which began in 1966 with two studies performed by

Ch
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the Bechtel Corporation for Puget Sound Power and Light Company. In

general, the geographic scope cf both studies was Puget's service

territory which is adjacent to Puget Sound and extends toward central

Washington, but does not include Snohomish County, Seattle and Tacoma.

127. In 1970, the region of interest was expanded appreciably when the

cities of Sea..'e and Tacoma, and Public Utility District No.1 of

Snohomish County joined with Puget in sponsoring a more comprehensive

study by Bechtel to aid in the initial selection of thermal power plant

site locations in the State of Washington. (Ex. 46) The region sur-

veyed was the western Wasnington area generally bounded by the Canadian

Border, the Pacific Ocean, and the Cowlitz River, except that it also

included the Hanford area in central Washington. The purpose of the

1970 Bechtel study was to identify an additional 10 to 20 promising

site areas in western Washington and the Hanford area for fossil-fired

units in multipi s of 500 Mw or nuclear units ir multiples of 1000 Mw.

Selecting the site areas involved a detailed study of the topography of

the region and a systematic screening, using overlay maps for popula-

tion density, transportation systems, land use, transmission networks,

seismicity, water resources and surface geology. The study identified

117 potential site areas and suggested 25 of those for further consid-

eration. The areas selected for further review were in the Skagit,

Nooksack and Cowlitz River regions. Lake sites were excluded from

further consideration because the state water quality requirements

prohibit their use and ccatal sites were excluded because public

acceptance was perceived to be unir:ely. ( Id,. )
,

3 D
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128. In January 1972, Bechtel completed a reevaluation of the potential

sites .in the above-identified three regions taking into account AEC

criteria oa site suitability and the guidelines of the Washington state

authorities. (Ex. 47). This study identified 8 acceptable sites;

however, it was concluded that the proposed Skagit site was the most

promising (Id_.). After a detailed geological and seismological evalua-

tion program at the site, Puget annoanced the Skagit Project in January

1973. Because of a delay in obtaining zoning appraal from Skagit

County, a geological reconnaissance was made in 1973 which identified

an additional site at Ryderwood as the most promising site in the

Cowlitz River area. Skagit, Goshen on the Nooksack River, and Ryder-

wood were thus selected as the three candidate site areas which were

described in ,the Applicant's Environmental Report (Ex. 4).

129. No further changes in the region of interest or in the selection of

candidate sites occurred when different utility organizations--Portland

General Electric Company (PGE), Pacific Power and Light Company (PP&L),

and the Washington Water Power Company (WWP)--became participants in

the Skagit Project. The reason why no further changes were made in the

region of interest was probably due to the fact that the sponsoring

utility (Puget Power) had found several promising site areas in western

Washington and at least tentatively decided on the Skagit location. It

should also be noted that construction of additional themal power

generation for the western Oregon area was being considered during the

same time period and this resulted in the proposed Pebble Springs

c 'l
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Nuclear Plant, with PGE as the sponsor. Puget, PGE and PP&L are the

largest participants in both projects. (NRC Staff Supplemental Testi-

many of Alternative Site Comparison, p. 2, following Tr.12,542).

130. Based upon its review of the Applicant's site selection process, the

Staff concluded that the studies were sufficiently comprehensive that

it would seem unlikely that any potential sites in the region of inter-

est would have been overlooked which might be superior to the proposed

site. It also concluded that 25 preferred sites identified in the 1970

Bechtel study present an adequate selec* ion of the best sites that

might be found (H., p.13). Regardless of the Applicant's studies,

the Staff undertook its own independent analysis of alternative sites.

131. The Staff's independent analysis e' alternative sites consisted of:

(1) reviewing the Applicant's site-selection methodology to detemine

if it was reasonable; (2) analyzing the reconnaissance-level infoma-

tion available; (3) reviewing and analyzing the region of interest

selected by the Applicant; (4) reviewing ana analyzing the Applicant's

candidate and potential sites; and (5) visiting and analyzing other

siting areas in the region of interest. (M., Chapter 1;Seealso,

Ex. 181, 182, and 183). In its analysis, the Staff reviewed such

siting factors as water resources and aquatic ecology, transportation

and transmission access, land use and terrestrial ecology, geology and

seismology, demography, meteorology, nearby transportation, industrial

and military facilities, socioeconomic considerations, and public

hQh<b
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acceptance (_Id., p.14; Staff Supplemental Testimony on Alternative

Sites, following Tr. 7336).

132. The Staff's initial review of alternative sites analyzed the three

candidate site areas--GosNn, Ryderwood and Skagit--that were identi-

fied in the Applicant's ER (EX 4) and compared them with regard to

environmental, safety and site sensitive factors. The results of this

comparison were summarized in FES 9 9.2 and in subsequent Staff testi-

many on alternative sites (See Supplemental Testimony of Leech and

Connor on Alternative Sites, following Tr. u23). This initial site

review process by both the Applicant and the Staff was predicated on

the guidelines set forth in the NRC Regulatory Guide 4.2 (M., p. 2).

In response to SCANP Contention C, the Staff also evaluated the advan-

tages and disadvantages of locating the Skagit facilities at Hanford

(Id, pp. E-6). Based on its review of the Applicant's analysis and

infomation, as well as information obtained independently and through

site visits, the Staff concluded in its environmental analysis that

Skagit was the best choice of the three sites (FES 9 9.2.1).

133. In response to a request by the Licensing Board (Tr. 4716), both the

Applicant and the Staff evaluated the Cherry Point site--a site located

on Puget Sound in western Washington opproximately 9 miles south of the

Canadian border. This site had been previously evaluated by the Applicant

as a "once-through" cordenser cooling water system site. (Testimony of

Gordon W. Jacobsen on Alternative Sites - Cherry Point, p. 3, followir:g

i

gSo



. ,

- 77 -

Tr. 4940.) However, the Applicant decided not to pursue the site

because the Federal Water Pollution Control Act prohibited the use of

"once-through" cooling and obtaining an exemption for such use would be

costly, time consuming, and controversial (M., p. 4). In addition,

because of an adjacent oil refinery and storage tanks, the site pre-

sented a potential safety hazard. After it had evaluated the above

factors as well as land use, population density, water supply, geology,

seismology, transmission, access, meterology, and aesthetics, the

Applicant rejected Cherry Point as a nuclear site but reserved it as a

future combustion turbine generation site (M., p. 5).

134. The Staff's review of Cherry Point concentrated on major siting factors

such as foundations, geology, seismology, hydrology, meteorology, and

nearby industrial facilities. The Staff concluded with respect to

siting factors which influence radiological safety and other considera-

tions, that the Cherry Point site is inferior to the Skagit site.

Basically, this conclusion was based on the high quality foundation of

the Skagit site, the absence of nearby industrial facilities at the

Skagit site, and the environmental effects of "once-through" cooling at

the Cherry Point site (Testimony of Peltier and Leech on Alternative

Sites - Cherry Point, following Tr. 5018).

135. Subsequent Staff testimony was developed in response to another Board

request (Tr. 5593) that additional independent analyses of certain

alternative sites must be conducted by the Staff. This additional

'1 h
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analysis by the Staff compared the alternative sites previously con-

sidered--Goshen, Ryderwood and Cherry Point--and also considered the

possibility of adding the two Skagit units to the two units planned at

the Pebble Spring, Oregon site in respvnse to the Board's interest.

The Staff's analysis considered radiological siting factors as well as

environmental factors. The Staff concluded that it is unlikely that

any of the alternative sites would be substantially better than the

Skagit site even assuming that all the sites could meet the Commission's

guideline for radiological safety. The Pebble Springs site was found

to be approximately equal in ranking to Skagit except for its higher

costs of wheeling the power over BPA transmission lines to the western

load centers. The Staff also considered the Ryderwood and Goshen sites

to be suitable but less desirable than S!:agit. The Staff also considered

the Cherry Point site to be substantially less desirable with either

cooling towers or once-through cooling because it had the highest

potential for adverse impacts to an ac,uatic ecosystem. (Staff Testimony

on Alternative Sites, following Tr. 7336.)

136. The Staff's reexamination of alternative sites (following Tr.12,542)

did not change any of its previous conclusions regarding this issue.

Based on that detailed reexamination, the Staff concluded that the

Applicant's three candidate sites are among the best that could be

found in western Washington and that no obviously superior sites are

likely to be available. (Staff Testimony on Alternative Site Compari-

son, p.15, following Tr.12,542.) The reexamination also disclosed

that the Hanford area and the Pebble Springs site offer some advantages .,
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over Skagit in tenns of potential environmental effects. However,

these advantages would be offset by higher transmission losses,

increased project costs due to relocation, and the additional costs

of replacement electrical energy during approximately 3 years of

delay in bringing these generating units into commercial operation

(Id_., p. 16). The pertinent siting considerations analyzed by the

Staff in its detailed reexamination are discussed below.

A. Staff Evaluation of Geolooy, Seismology and Geotechnical Engineering

137. The Staff considered various geological, seismological and geotechnical

engineering aspects in its review of alternative sites.8_/ Based upon

presently available infonnation, the Staff could find no known geologi-

cal, seismological or geotechnical reason to preclude construction of

a nuclear power plant at any of the six sites. In addition, the Staff

screened and evaluated the 34 preferred sites identified in the 1970

and 1972 Bechtel studies (Ex. 46 and 47) and concluded that none were

definitely unsuitable, from a geological-seismological standpoint, as

a nuclear power plant site. (See Ex. 181, p. 1.) However, two sites

(Easton and Manchester) were removed from further consideration

because their s'osciences characteristics led to a conclusion that the

sites had a possible increased seismic hazard over the Skagit site

8_/ The considered aspects included: 1) depth to bedrock, 2) foundation
material and competency, 3) extent of excavation, 4) liquefaction
potential, 5) landslide potential, 6) faulting, 7) volcanic hazard,
and 8) earthquake intensity.
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(M.,p.3). The otter sites were ranked either as (1) equal to or

slightly preferable '.o Skagit, (2) somewhat less desirable than Skagit,

or (3). marginally acceptable from a geosciences perspective.

138. The Staff's detailed geosciences examination of the Cherry Point,

Goshen, Ryderwood, Pebble Springs and Hanford alternative sites led

to the following conclusions:

139. 1) The Goshen, Cherry Point, and Ryderwood sites are considered less

desirable than Skagit because of: -

140. The proximity of these sites to known or postulated faulting. The

Goshen and Cherry Point sites are considerably less desirable than

Skagit because of the possible or expected difficulty in dating

known or postulated faults.

141. The definition and delineation of the trace of the florthern San

Juan Island Fault in the Cherry Point and Goshen site regions

would be costly and time-consuming due to the depth of overburden

on land, the paucity of bedrock exposures, and the present off-

shore location of the detectable portion of the fault. llith

regard to delineation and definition of faulting within the Ryder-

wood site region, the costs would be considerable but probably

less than at Cherry Point and Goshen primarily because of shallow

bedrock and numerous rock exposures. The presence of widespread

\
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Early Quaternary deposits in the vicinity of Ryderwood should

facilitate the age bracketing and definition of the extent of

faul ting. In the Goshen and Cherry Point regions, absolute age

deteminations of the last movement of the faults would likewise

be difficult, perhaps inconclusive.

142. 2) The competency of the proposed foundation material at the Ryder-

wood and Cherry Point sites is less desirable than the material at

the Pebble Springs, Goshen, and Skagit sites.

143,3) The Skagit, Pebble Springs, and Hanford Reservation sites are

considered essentially equal with the exception of the volcanic

ash potential and the design ground motion as detemined through

extensive application reviews. With regard to the amount of

volcanic ash to be considered in design, the Skagit site is con-

sidered to have an advantage over Pebble Springs. With respect to

the design ground motion, the Pebble Springs and Hanford Reserva-

tion sites are considered to have an advantage over the Skagit

site. (NRC Staff Supplemental Testimony on Alternative Site

Comparison, op. 31-33, following Tr.12,542.)

B. Staff Environmental Comparison of Eastern Alternatives to Skacit

144. Since previous Staff analysis and testimony had concluded that Skagit

was the best site in western Washington, the Staff focused its reexami-

nation of environmental and economic characteristics to a comparison

hO



. .

- 82 -

of Skagit versus alternative siting at either Hanford or Pebble Springs.

The Staff chose Hanford and Pebble Springs as being representative of

sites east of the Cascades because this area had been studied in detail

by other utilities and the Staff had no basis for concluding that more

preferable sites existed in this region. (H. , pp. 41-42. )

145. The Staff gathered infomation on the environmental characteristics of

the alternative sites from the sponsoring utilities' ERs, previous NRC

testimony and EIS's, scientific reports, consultation with state agencies,

and visits to the sites. Each alternative site was briefly described

for three technical areas (aquatic ecology and resources, terrestrial

ecology, and socioeconmic characteristics). ( H., pp. 44-59.) The

Staff evaluated the environmentil characteristics of each alternative

relative to characteristics of the Skagit site. In addition, the Staff

compared expected impacts of nuclear power plant constructior, and opera-

tion at the alternative sites, relative to those expected at the Skagit

site, based on reconnaissance-level descriptive infomation and previous

Staff testimony. Methodologies used by the Staff to evaluate alterna-

tive sites differed for each technical discipline and included siting

characteristics and expected impacts cmmonly addressed in preparation

of an EIS, as well as issues developing fra site-specific characteris-

tics of both the proposed site and the alternatives.

146. Each alternative site was rated in cmparison to the Skagit site for

Y
}\both site characteristics and expected impacts. These ratings were 4
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subjective and based on the data available to the Staff at the time of

the review as well as the Staff's professional experience. The rating

system had tnree categories:

147. 1. If, for a given characteristic, an alternative was perceived by

the Staff to have a clear siting advantage due either to relative

siting value of resources or site characteristics or to relative

magnitude of expected impacts, the site was rated " preferable."

148. 2. If an alternative was perceived to have a clear siting disadvan-

tage due either to relative siting value or' resources or site

characteristics or to relative magnitude of expected impacts, the

site was rated "less desirable."

149. 3. If the alternative and proposed sites were similar or the differ-

ences were equivocal, the site was rated " comparable."

~

150. Following a discussion of the ratings for each characteristic, a Staff

judgment was made about the overall environmental preferability of each

alternative based on the ratings and Staff perception of the relative

environmental significance of the ratings. ( M., pp. 61-92.)

151. Insofar as aquatic ecology and resources, the Staff found neither

alternative site clearly preferable to the Skagit site for either

aquatic ecology or impacts to aquatic resources. Although Hanford was

h3
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rated preferable on the basis of transmission corridor impacts, the

less preferable ratings assigned this site on the basis of impingement

and entrainment and effluent discharges outweigh the preferable rating.

Therefore, the Staff concluded that Hanford is slightly less desirable

than Skagit, but not clearly so because of the difficulty of assigning

impacts to multiple units. Because the differences between Hanford

and Skagit are somewhat equivocal, the Staff assigned Hanford a com-

parable rating.

152. The Pebble Springs scenario was rated preferable to Skagit regarding

the importance of nearby fishery resources and the impacts of effluent

dischage and less desirable regarding impingement and entrainment.

Therefore, the Staff concluded that the only basis for preferring the

Pebble Springs site is the absence of salmon spawning in the vicinity

of the intakes. Since no significant impacts are expected to salmonids

spawning at Skagit, the Staff concluded that the Pebble Springs site is

only marginally better than the Skagit site and sir.ce these differences

are somewhat equivocal due to difficulties in precise prediction of

very small impacts, the Staff gave Pebble Springs a comparable rating.

(Jd . , pp. 69- 70. )

153. fleither Pebble Springs nor Hanford is clearly preferable to Skagit in

terms of potential impacts on the terrestrial environment at the site

prope r. Manford and Pebble Springs have similar terrestrial ecosystems--

both are sagebrush steppe dominated by the exotic annual cheatgrass

hb



. .

- 85 -

which replaced the fomer perennial bunch grasses after severe over-

grazing by livestock. Both sites are degraded relative to the original

natural ecosystem, and both sites are representative of similar habitat

in the region. Hanforc' is designated as a National Environmental

Research Park and is the only sizable acreage of steppe lef t in rela-

tively good condition. The immediate area around the existing reactors,

however, has been recently severely burned. The surrounding land is

used for grazing, dryland wheat faming, and irrigation.

154. Skagit, on the other hand, was originally in coniferous forest which

was logged in the late 1800s and early 1900s. Since the 1940s, part of

the site has been managed for timber and paper pulp production by

clearcut logging / replanting, and part of the site has been in pasture

for cattle grazing. Relative to other managed forests in western

Washington, the site is mediocre because of the thinner, poorer soils.

Relative to other pasture land on the coastal plain or even in the

Skagit valley floor, the site is mediocre. The surrounding land is

used for pasture and tree faming. On the basis of habitat disburbance

and land use, the Staff rated both Pebble Springs and Hanford compar-

able to Skagit. ( Id. , pp. 71-72. )

155. In tems of potential impacts on the terrestrial environment along the

transmission lines, the Staff rated Pebble Springs and Hanford compar-

able to Skagit. At Skagit, only a few miles of forest would be cleared

and pemanently changed from use as a tree fam to use as a transmission

1,
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line right-of-way covered by low-growing vegetation. At Pebble Springs,

several miles of sagebrush grazing land and dryland wheat fams would

be temporarily disturbed but would continue in the same uses. There

might be some adverse impacts due to construction at a few canyon

crossings and at the John Day River crossing, and there would probably

be continued disturbance by off-road vehicles along the transmission

line access road. At Hanford, there would be a moderate number of

miles cf sagebrush disturbed on the Hanford Reservation, but further

disturbance by off-road vehicias would be unlikely. (Ipd, pp. 73-76.)

156. The Staff also evaluate; the socioeconomic characteristics of each

si te. Sin criteria of site characteristics were used in the analysis:

population, land and water use compatibility, disrupticr. due to site

access (traffic, transmission lines, and component delivery), labor

force relocation and community disruption, cultural resources, and

aesthetics. The Staff rated the alternatise sites, as compared to

Skagit, based on (1) whether there are more or fewer competing values

and views of the future at each site area, (2) whether more or fewer

people will be impacted, and (3) whether an impact will persist that

can distinguish the relative qualities of the sites even af ter appro-

priate mitigation of impacts. (Jd_. , p . 77. )

157. Both Hanford and Pebble Springs have extremely low population densities

close to the site, ranking them among the best sites in the nation in

terms of remote siting. The settlement pattern in relation to indus- .,

ND'
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trial facilities generally favor remote siting unless there are eco-

nomic disadvantages associated with a remote site which usually relate

( Id. )to labor force relocation and community disruption. d

158. The settlement patterns near Hanford and Pebble Springs indicate there

are few, if any, residences near the sites. This feature of these

sites ennances the ability to maintain buffer zones between the site

and residential areas.

159. Another advantage of remote siting is that future development is not

likely to create problems associated with urbanizing areas growing

toward t;.e site and creating potential environmental conflicts. In

this respect Hanford and Skagit sites have less to distinguish them.

Although Skagit has more small communities near the site than Hanford,

the upriver area of the Skagit Basin us a stable population and future

industrial cevelopment would not be expected. In contrast, Hanford is

a growing urban area where future development is planned.

160. In contrast to both Skagit and Hanford, Pebble Springs has a sparse

settlement pattern in the context of no nearby urban areas and no con-

flict with farms and other urban residential areas. The Staff rated

Pebble Springs and Hanford both p !ferable to Skagit as sites where

adequate buffer zones can be assured. However, Hanford and Skagit

sites were rated comparable with respect to potential future growth.

(Id. , p. 78. )

ND,
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161. The criterion of social aspects of land and water use compatibility

reflects the extent to which construction and operation of the nuclear

plant is more or less consistent (or would interfere more or less) with

existing uses of the land and water in the vicinity of the plant.

Compatibility is reflected by existing activities in the vicinity of

the site and the land use value placed on those activities. Factors

considered include (1) description of land use and activities at and

surrounding the existing site, (2) relative intensity of use, and (3)

proximity to areas where future development is precluded or undesirable.

162. The Skagit environs are more intensively developed for agricultural use

than Pebble Springs and supports a greater diversity of farm products.

It is the intent of Skagit County Planning Board to keep areas subject

tc flooding in agricultural use and restrict or prohibit development

within the floodpla in. Both Hanford and Pebble Springs are less

intensely developed. The Pebble Springs area has dry farming as its

principal economic activity and this activity guarantees a sparse

developaent pattern and, by extension, minimal conflicts with surround-

ing uses. Hanford is already developed for nuclear power plants, and

more units at the Reservation would be consistent with the future

development of the Reservation. In contrast, the Skagit Valley is mora

developed for agriculture and is planned for increased recreational

use. The economic base of the Skagit Valley would consequently not

depend on nuclear development to the same degree that it would in the

Pebble Springs and Hanford areas. Based on the foregoing facts, the
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Staff concluded that the alternative sites are preferable to Skagit

based on the types of land uses. ( Id,, , p . 80. )

.

163. The Staff also rated Pebble Springs and Hanford preferable to Skagit

based on land use compatibility. This rating was based on the Staff's

perception that a nuclear plant in the Skagit Valley may pose a poten-

tial conflict with the 1978 designation of the Skagit River as a com-

ponent of the Wild and Scenic Rivers System. Thus, even though the

Department of Agriculture detemined that the Applicant's proposed

measures to mitigate the " direct and adverse effects upon the values

for which the Skagit River is proposed for inclusion" were acceptable

(Ex. 207), the Staff viewed the impact to the natural and scenic

character of the Skagit Valley as a land use conflict that was not

present at either Hanford of Pebble Springs. (H. , p. 81. )

164. However, the Staff also noted two potential drawbacks to siting at

either Pebble Springs or Hanford. At Pebble Springs, a utility would

be subject to Oregon siting laws and legislation, and future laws may

prohibit nuclear plants. At Hanford, the Columbia River between Mctiary

Dam and Priest Rapids was cited by President Carter's May 23, 1977

message as a river segment for study "as a potential addition to the

fiational Wild and Scenic Rivers System." Both of these potential

developments are speculative at this time. Therefore, the Staff rated

both Pebble Springs and Hanford preferable to Skagit based on land use

planning compatluility criteria. (H. , p. 82.)

r
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165. The Staff also considered the relative impacts from (1) transmission

access, (2) railroad and road construction, (3) barge delivery, and (4)
'

traffic congestion. Even though traffic congestion would probably

occur at both Skagit and Hanford, the Staff detemined that the impacts

associated with all of the above factors would not be significant and,

therefore, ranked all of the sites comparable with respect to these

impacts. (_Id. , pp. 82-83. )

166. With respect to labor force relocation and community disruption, the

Staff detemined that only construction at Pebble Springs has the

potential to create a significant community impact which may be indica-

tive of a " boom town." This conclusion was based on the relative

remoteness of the Pebble Springs site which may cause more construction

workers to relocate close to the site rather than ccramute great distances.

Based on preliminary data from the WPPSS 3 and 5 nuclear project under

construction at Satsop, Washington and on other data available to the

Staff, the Staff has estimated that between 10 to 30 percent of the

workers would relocate to communities within convenient commuting

(I_d., p. 84 and Supplemental Testimony of T. L.distance of the site. d

Winters on Cost-Benefit Analysis, pp.10-11, following Tr.13,361.)

167. Finally, the Staff considered the aesthetic impacts at these alterna-

tive sites which was based on the visual aspects of the cooling towers.

Previously, the Staff concluded that the visual values along the Skagit

River would t'e impacted by the 520 foot cooling towers. (FES Suople-

'f
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ment 55 4.5.8 and 11.8.8.) In the context of the Wild and Scenic

Rivers System, the Department of Agriculture found the towers to

represent visual impacts that would be direct and adverse; however, it

did not feel that the towers would " unreasonably diminish" the values

of the Skagit River. (Ex. 203.)

168. The Staff is of the opinion that Skagit would be less visually consist-

ent with the surrounding land uses than Hanford, an area reserved for

energy development with nisting nuclear facilities, and Pebble Springs,

an undeveloped area with no outstanding environmental or scenic values.

(NRC Staff Supplemental Testimony on Alternative Site Comparison,

p. 88, following Tr.12,542.)

169. Based on the criteria of (1) visual compatibility, (2) physical ot,tru-

siveness, and (3) quality of setting, the Staff concluded that Skagit

is inferior to both Hanford and Pebble Springs as a location for a

nuclear power plant. (Id., p. 89.)

170. Af ter considering all of the above facts with respect to socioeconomic

criteria, the Staff concluded that Pebble Springs and Hanford are

clearly preferable to Skagit. The Staff felt that the only drawback to

the Pebble Springs site would be the social disruption and financial

impact assistance required to provide adequate community facilities and

social services during construction. (Id , p. 89. )

1hi
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171. Overall, based on the environmental criteria described above, the Staff

detemined that both Hanford and Pebble Springs are comparable to

Skagit insofar as terrestrial and aquatic ecology but both sites are

clearly preferable to Skagit with regard to socioeconomic considerations.

Briefly, this preference for the alternative sites on socioeconomic

considerations was based on: (1) social aspects of land and water use

compatibility, (2) aesthetics, (3) cultural resources, and (4) popula-

tion. The Staff did not detemine whether the socioeconomic factors

are sufficient by themselves to show clear overall preferability for

the alternative sites based on environmental considerations, but instead

it estimated the cost to move the Skagit units to either of these alter-

native sites to detemine the economic impact to the ratepayer and

society and, finally, to detemine whether, based on environmental and

economic considerations, the Hanford and Pebble Springs sites are

obviously superior to Skagit. (Id_. , p. 91, 110. ) The economic com-

parison will be discussed later in these findings.

C. Intevenor Comparison of Alternative Sites

172. SCANP challenged the Staff's alternative site analysis on two grounds.

First, SCANP's witness, Dr. Eric S. Cheney, criticized t!.e Staff's

analysis of alternative sites based on geology-seismology criteria.

(Intervenor's Supplemental Testimony on Alternative Site Comparison by

E. S. Cheney, following Tr.13,668.) Second, SCANP testified that

Pebble Springs and Hanford were obviously superior sites because their

remote locations and lesser populatien densities would make evacuations

h



B 4

- 93 -

more feasible and cause less traffic congestion. (Intervenor's Supple-

mental Testimony on Alternative Sites by Mike Darland, following
.

Tr.13,804.)

173. Dr. Cheney's testimony basically asserts that Cherry Point and Skagit

should be eliminated as sites because they are adjacent to faults in a

region of high seismicity. In addition, he alleged that Skagit has

potential landslide problems and its water intake wells adjacent to the

Skagit River cannot be protected because flood-control structures will

not be allowed pursuant to the Wild and Scenic Rivers Act. Insofar as

the other sites are concerned, Dr. Cheney felt that Goshen is marginal

but that Hanford, Pebble Springs, and Ryderwood clearly are superior

sites compared to Skagit. (Testimony of Cheney, following Tr.12,668,

PP. 1. 4.)

174. Dr. Cheney's allegations pertaining to the geology-seismology of alterna-

tive sites and Skagit will be considered in detail when the Licensing

Board evaluates the geology and seismology of the Skagit site in its

radiological health and safety review. However, insofar as his testimony

reflects on the adequacy of the Staff's testimony on alternative site

comparisons, we believe it is appropriate to evaluate his assertions.

First of all, we would note that Dr. Cheney feels that the only " limiting

factors" in choosing between the alternative sites are geological.

(Cheney Tes timony, pp.1, 4.) However, he concedes that all of these

" critical" geological concerns could be engineered around with a " great

g@ 'h1
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expenditure of money." (Tr. 13,772. ) Accordingly, his rating of "less

preferable" for Skagit is derived because the site would be mare costly.
.

(Id.)

175. Differences in cost between alternative sites is not in itself a deter-

minative factor in a NEPA evaluation. As stated in Consumers Power

Company (Midland Plant, Units 1 and 2), ALAB-458, 7 NRC 155 at 162-163

(1978):

The passage of the National Environmental Policy Act increased
our concern with the economics of nuclear power plants, but
only in a limited way. That Act requires us to consider whether
there are environmentally preferable alternatives to the pro-
posal before us. If there are, we must take the steps we can to
see that they are implemented if that can be accomplished at a
reasonable cost; i.e., one not out of proportion to the environ-
mental advantages to be gained. But if there are no preferable
environmental alternatives, such cost-benefit balancing does not
take place. Manifestly, nothing in NEPA calls upon us to sift
through environmentally inferior alternatives to find a cheaper
(but dirtier) way of handling the matter at hand. In the scheme
of things, we leave such matters to the business judgment of the
utility companies and to the wisdom of the State regulatory
agencies responsible for scrutinizing the purely economic aspects
of proposals to build new generating facilities. In short, as
far as NEPA is concerned, cost is important only to the extent it
results in an environmentally superior alternative. If the " cure"
is worse than the disease, that it is cheap is hardly impressive.

176. Thus, if the geology-seismology problems at Skagit can be alleviated

through design and engineering, then neither NEPA nor any other statute

requires that we reject an applicant's proposal solely because an

alternative might prove less costly financially. As indicated in

Midland:

Monetary considerations come into play in only the opposite
fashion--i.e., if an alternative to the applicant's proposal

,
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is environmentally preferable, then we must detemine whether
the environmental benefits conferred by that alternative are
worthwhile enough to outweigh any additional cost needed to
achieve them. ( Su pra , p. 163, n . 2.5. )

177. Accordingly, since Dr. Cheney's testimony has not set forth any reasons

why any of the alternative sites are environmentally preferable, we ;an

find no basis in his testimony to find that the Staff's alternative

siteanalysisisinadequate.E As we previously indicated, Dr. Cheney's

testimony regarding geology-seismology factors may have some merit in

relationship to the seismic design of the Skagit facility--i.e., whether

the proposed facility can be designed to give reasonable assurance that

public health and safety will be protected in the event of an ear .qua ke .

The substance of Dr. Cheney's testimony regarding this matter will be

considered by the Board when geology-seismology issues are before us.

However, in our alternative site review we have found nothing in

Dr. Cheney's testimony that would alter the Staff conclusion that based

upon presently available infomation, there are no known geological,

seismological or geotechnical reasons to preclude construction of a

nuclear power plant at Skagit or any of the alternative sites.

178. Mr. Darland's testimony (following Tr.13,8D4) was also critical of the

Staff's alternative site analysis. The thrus t of Mr. Darland's testimony

9f We would also note that Dr. Cheney's observation that Skagit's water
intake wells adjacent to the Skagit River cannot be protected because of
the Wild and Scenic Rivers Act has not been substantiated. Dr. Cheney
admitted during cross-examination that he had not read the Act and
therefore, didn't know whether existing riprap on the river could be
maintained. (Tr. 13,773.)

1h k
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was that the Staff gave no consideration to the evacuation potential of

alternative sites. (M., p. 2) Mr. Darland was of the opinion that

because of the lower population densitie: of both Pebble Springs and

Hanford relative to the Skagit site, that these sites should be rated

preferable to Skagit as to the effects of evacuation--whether those

effects are social or economical. (H., p. 2, 6.) In addition, it was

opined that the lower population density would cause less traffic

congestica at Pebble Springs and Hanford. (Tr. 13, 874) Because of

this factor of population density, Mr. Darland concluded that Pebble

Springs and Hanford were obviously superior sites to Skagit when an

econmic value was assigned to injuries or loss of life in the remote

event of a nuclear accident. (Darland Testimony, pp.10-11.)

179. We find several things wrong with Mr. Darland's analysis of alternative

sites. First, Mr. Darland's testimony, in part, appears to center on

the economic value of siting in remote areas in the ev int of a nuclear

accident. To the extent that his testimony reflects an economic compari-

son between alternative sites without regard to environmental considera-

tions, it must be rejected for the reasons stated above pursuant to the

Midland decision. This Board will not reject a proposed site solely

because some alternative site may have an economic advantage. Rejection

of a proposed site under a NEPA analysis must be for environmental reasons.

180. However, that is not to say that a NEPA alternative site analysis

cannot consider and evaluate the environmental advantages to siting

gSb >l\ht
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in remote areas. These environmental advantages would normally be con-

sidered in the context of the project's socioeconomic impacts to the

surrounding communities. In this context, remote siting would have

advantages as well as disadvantages. Indeed, these factors of remote

siting have been considered by the Staff in its testimony on alterna-

tive sites and its testimony on socioeconomic impacts. (See, NRC Staff

Supplemental Testimony on Alternative Site Comparison, pp. 77-78,

82-86, following Tr.12, 542; Supplemental Testimony of T. L. Winters

on Cost-Benefit Analysis, following Tr.13,361.) The Staff noted that

the advantage of remote siting was the ability to maintain a buffer

zone between the site and residential and urban areas to mininize

potential environmental conflicts. In this respect, the Staff rated

Pebble Springs and Hanford preferable to Skagit as noted above. It

would thus appear that Mr. Darland is in accord with the Staff position

on this issue and he has so conceded. (T r. 13,876) .

181. Another advantage to remote siting would be less traffic congestion

during the construction period. Mr. Darland would rank Pebble Springs

and Hanford clearly preferable to Skagit whereas the Staff indicated

that the impacts of traffic congestion at each site would be suffi-

ciently minor that there would be no basis of rating one site prefer-

able to another on this factor. (Staff Testimony on Alternative Site

Comparison, p. 83.) Based on the facts in the record pertaining to

population densities (all the sites have relatively low population

g6 'ht
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densities) and the local road network (traffic congestion may be a

minor problem at both Skagit and Hanford), the Board can fina no basis

for ranking any of these sites as preferable to another on the basis of

traffic congestion.

182. The disadvantage to remote siting is the labor force relocation and the

community disruption attendant with the in-migration of construction

workers into nearby communities. These community impacts were assessed

by the Staff and it concluded the.t Pebble Springs would be less desir-

able than Skagit or Hanford because of the relative remoteness of the

area. ( Id_. , p . 85 ) Mr. Darland offered no opinion as to whether major

construction projects would impact smaller communities more than larger

communities (Tr. 13,887;13,897). On the other hand, he testified

that the area around the Skagit site has experienced rapid growth in

the last couple of years (Tr.13,883). Based on these facts, we would

agree with the Staff that a large construction project at Pebble Springs

would cause more local community disruption than a similar project at

Skagit--an area that has already experienced large growth and community

disruption in the last couple of years.

183. The Board concludes, based on the foregoing analysis of the environ-

mental advantages of remote siting, that the Staff's analysis has been

adequa te. Remote siting factors were considered in the Staff's evalua-

tion of the socioeconomic characteristics of alternative sites where

Pebble Springs and Hanfard were rated clearly preferable to Skagit. q
h\
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SCANP does not appear to dispute that rating, but merely opines that

because of these socioeconomic factors pertaining to remote siting,
.

these alternative sites should be rated as obviously superior to Skagit.

The Board can find no facts in this record, particularly noting the

disadvantage to remote siting on nearby local communities as analyzed

above, to rate either Pebble Springs or Hanford obviously superior to

Skagit on this basis.

184. There can be no doubt that all proposed sites generally have to meet

certain NRC criteria with regard to population densities. These

criteria are set forth in NRC Regulatory Guide 4.7 and establish a

guideline that all sites must not exceed a population density of 500

persons per square mile averaged over any radial distance out to 30

miles projected at the time of initial operation. These criteria are

designed to ensure that exposure to populations will be minimized in

the event of an accident. The Staff conducted such a population density

analysis by computer for each of the 5kagit alternative sites. (Ex. 183)

This analysis disclosed that Goshen, Ryden ood (identified as Ringold

Flat in Ex.183) and Cherry Point did not exceed these criteria.

Previous analyses conducted in the reviews of the Skagit, Pebble Springs

and Hanford sites for nuclear power projects, also disclosed that they

did not exceed these population density criteria. Accordingly, there

is reasonable assurance that in the event of a serious accident, effec-

tive action can be taken to minimize the exposure to the populations at

all these sites. (See Reg. Guide 4.7, pp. 4.7-9 and 4.7-16). We

h
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believe that there is no basis to distinguish the alternative sites

based on these criteria pertaining to radiological health and safety.

185. Mr. Darland, however, testified that the application of the criteria

set forth in Regulatory Guide 4.7 pertaining to population densities

would require the rejection of the Skaqit site. Mr. Darland applied a

" fatal flaw" approach (Tr.13,833) to the guidelines and obtained a

population censii.y that exceeds 500 persons per square mile (Tr.13,856).

Basically, Mr. Darland's approach considered the population within a

radial corridor or wedge with one point at the site extending out

11.25 miles in a southwesterly direction from the site. (Tr. 13,859-860)

At the 11.25 mile distance, the wedge was 2.5 miles across. Then the

population within the wedge .!as calculated and divided by the area of

the wedge to obtain a population density of 676 (Tr.13,860).

186. Mr. Darland's conclusion that the Regulatory Guide 4.7 criteria are

exceeded rests upon a faulty application of the guidelines. Those

guidelines state that population densities are to be computed over any

radial distance out to 30 miles (cumulative population at a distance

divided by the area at that distance). (Regulatory Guide 4.7 at

p. 4.7-9; Tr. 13,858) Our interpretation of this guideline, although

not a model of clarity, would prohibit the segmenting into wedge-shaped

sectors of any area within a given radial distan:e from the site. This

interpretation would prohibit the segmenting of distances into corridors

i
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that are com>letely arbitrary and do not reflect the actual population

within an area a given radial distance from the site. It is our under-

standing that the Staff applies its own guidelines in this fashion--i.e.,

that population densities are computed within given circles at various

radial distances from the site. Accordingly, Mr. Darland's testimony

on his " fatal flaw" approach must be rejected because it applies the

guidelines in a completely arbitrary and inappropriate manner.

187. In summation, we have found no bcsis in the Intervenor's testimony to

conclude that Staff's alternative site evaluation has been inadequate.

To the contrary, we find that Staff has taken a "hard look" at alter-

native sites and its detailed evaluations support its conclusions. As

indicated previously, the Staff, in its reexamination, concluded that

(1) the three alternative candidate sites in western Washington--Goshen,

Ryderwood and Cherry Point--were among the best that could be found and

that no obviously superior sites are likely to be available in that

region and (2) that both Hanford and Pebble Springs are comparable to

Skagit on the basf. of terrestrial and aquatic ecology, however, both

sites are clearly preferable to Skagit on the basis of socioeconomic

considera tions . Based on this socioeconomic preferability and pursuant

to a direction by the Licensing Board, the Staff estimated the economic

costs to move the Skagit units to either Pebble Springs or Hanford to

determine if either of these sites is obviously superior to Skagit.

(See para.176, sup a.) We now turn to that economic comparison.

g

xD



. .

- 102 -

D. Economic Comparison of Alternative Si g

188. The Staff estimated the costs to move the two Skagit units to Pebble

Springs or Hanford for several reasons. First, the Board requested an

evaluation of such costs. (See para. 120, suora.) Secondly, the Staff

could not discern a cleer preferdoility for any of these sites based on

environmental considerations. Consequently, the Staff evaluated the

economic costs of delay to detennine if such costs would establish a

preference for one site over another. These costs were evaluated as

impacts to the ratepayer and impacts to society at large. In its

evaluation, the Staff considered the costs of new transmission lines,

transmission line losses, wheeling costs, increased labor costs, costs

of licensing and redesign, the energy penalty of mechanical draf t

cooling towers, savings 'ue to changes in seismic design, the costs to

alleviate community impacts, escalation in costs due to a three-year

delay, and finally the cost of replacement power during the three-y:ar

delay. (NRC Staff Supplemental Testimony on Alternative Site Comparison,

pp. 93-110, following Tr.12,542.) The Applicant has also estimated

the costs to move Skagit to an alternative site. Both of these esti-

mates (excluding cost of replaceme" mwer) are reflected in Table 9 of

the Staff's testimony (p.100). The /pplicant's estimate indicates

that it would cost $936 million in 1979 dollars to move the Skagit units

to Hanford whereas tne Staif estimates that there will be $17 million

savings to move the Skagit units to Pebble Springs and a $91 million

savings to move to Hanford. The difference between the Applicant's and

q3\
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the Staff's estimates is principally attributed to their different

assumptions regarding escalation. (Tr. 12,601) The Applicant has

assumed that construction costs will escalate during the three-year

delay. However, while Staff acknowledges that escalation would take

place, the ratepayer would be faced with these costs three years later.

Thus, the relevant detennination would be whether it was more beneficial

to pay for the plant earlier or pay for it later at escalated costs.

The Staff did not attribute any real impact to escalation delay because

the ratepayer considers later payment better than payment now. ( Id . )

189. The Staff therefore concluded that the economic rationale for the value

assigned to escalation due to delay would depend on the present value

of the capital investment in approximately 1987 compared to that invest-

ment three years later. The present value would then be less where the

opportunity cost of money is 10% and escalation is at 7%. (Tr. 12,602)

At tMse rates, the present worth of the investment is $265 million

less with delay, i.e., $3325.5 million without delay compared to

$3060.6 million with delay. (Staff Supplemental Testimony, p.103).

If the opportunity cost of money and the escalation rates were equal,

then there would be no cost of delay. (Tr.12,602) Accordingly, the

Staff's position with respect to escalation costs is a conservative

one. It recognizes that escalation does occur and was of the opinion

that the Applicant's estimate of $936 million escalation was reasonable

(Staff Supplemental Testimony, p.103), particularly since it is not

,
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utility practice to raise the capital for construction projects in

advance and invest it at 10% interest to reflect the Staff's assumption

of a 10% opportunity cost of money (Tr.12,604). However, even though

an assumption of escalation costs is reasonable under these circum-

star.ces, the Staff concluded that such costs should not be included in

a cost-benefit analysis for the reasons set forth above.

190 r. tan though the Staff did not assume any costs of escalation in its

delay scenerio, it did conclude that there would be delay costs inas-

much as power would need to be generated or purchased to replace the

power not generated by the Skagit units if they were delayed. In its

analysis of replacement power, the Staff made several assump+Sns to

compute a high ar,c low e:timate of replacement power costs. (Staff

Supplemental Testimony, pp. 104-108). Both of these assumptions reflected

the fact that the West Group and the Northwest Power Pool would be

energy deficient during the three-year delay scenerio (1986-1989).

(See, West Group Forecast, March 1979, Ex.179 and 185.)

191. The Staff's low estimate assumes the Skagit energy production in each

year will be obtainable entirely from available surplus nuclear energy

whereas the high estimate assumes that adverse water conditions prevail

and all energy is purchased at the price of oil fired generation.

(Staff Supplemental Testimony, p.104) With these assumptions, the

Staff computed a high estimate of replacement power to ratepayers of
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$1.8 billion and to society of $1.4 billion. As a low estimate, it

computed a cost of replacement power to the ratepayers of $620 million

and to society of $92 million. (M., Table 10,p.107)

192. Finally, tho Staff computed the overall delay cost by combining the

cost of rep;secment power with the delay saving (which was discussed

previously) and levelizing the costs. Accordingly, the Staff deter-

mined that the ratepayer would incur a 19-44 percent increase in cost

to move the Skagit units and that society in general would incur a

11-38 percent increase in cost. (H. , Table 11, o.109) Since NEPA

requires an analysis of impacts to society, the 1_-38 percent increase

should be used in this analysis. (Tr. 12,600) In addition, because

the low estimate reflects nonnal hydro conditions, the Staff believes

that the total estimated cost to move the Skatit units would be closer

to a 11 percent increase than a 38 percent increase to society. (Staff

Supplemental Testimony, pp. 108, 110) In any event, in light of these

cost considerations to move the Skagit units to either Hanford or

Pebble Springs and incur a three-year delay, the Staff concluded that

neither of these alternative sites was obviously superior to Skagit.

(_Id . , p. 110)

193. The Applicant disagreed with several of the assumptions made by the

Staff in its calculation of the cost of replacement power. (Testimony

of David H. Knight, following Tr. 14,329.) First, the Applicant

argued that the total amount of energy needed to replace the Skagit

(0
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units in the event of a three-year delay would amount to 5,796 MWe as

opposed to the Staff's use of 2,898 MWe. The Staff's estimate was

based on the energy deficiencies as reflected in the 1979 West Group

Forecast (Ex.185) for the years 1986-89. The Applicant's estimate is

based on the assumption that both Skagit units are delayed three years

so that the energy deficiencies would be doubled, or 2, 898 x 2 =

5, 79 6. A three-year delay in each unit would bring Skagit No.1 into

operation in November 1989, and Skagit No. 2 in November 1991.

194. The Staff agreed that the Applicant's calculation of energy needed to

be replaced is correct under the assumption that both units will incur

a three-year delay. (Tr. 12,630) Since it is reasonable to assume

that if licensing delays occur, both Skagit units will be delayed in

sequence, we find that the Applicant's estimate of energy lost

(5,796 MWe) during this delay is reasonable and correct.

195. Doubling the energy lost during this delay scenerio would also cause a

similar doubling of the cost of replacement power as calculated by the

Staff. Accordingly, the cost to society under adverse water conditions

would be $2.8 billion instead of the $1.4 billion calculated by the

Staff. (Staff Supplemental Testimony, Table 10, p.107) Similarly,

the cost to society under nomal hydro conditions would be $184 million

instead of $92 million.

4 C)b)/
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196. Secondly, the Applicant is of the opinion that the Scaff's low estimate

of the cost of replacement energy to society is grossly understated.

(Testimony of Knight, pp. 3-5) The Staff's estimate is derived on the

assumption that under median water conditions only a small amount of

oil would be needed in the Northwest in order to carry the load that

would be generated by the Skagit units. The Applicants argue that

since the Western System Coordinating Council (WSCC) Region will con-

sume approximately 150 million barrels of oil annually during 1986-89

(Ex. 202, p. 29), any reduction of nonoil-fired generation, such as a

delay of Skagit, would require an equivalent amount of oil-fired genera-

tion to be operated in the WSCC area, an area which encompasses the

Northwest utilities and is integrated with it. Any hydro available in

the Northwest above the critical water level is first used to carry

Northwest deficiencies; second, to reduce generation from oil-fired

plants; and third, to reduce generation fran coal-fired plants. The

coal-fired plants are then loaded to the maximum for delivery to the

Southwest to displace oil-fired generation. (Testimony of Knight,

p. 4) Thus, any reduction of the coctemplated generation from the

Skagit units would require additional oil-fired generation either in

the Northwest or Southwest portions of the WSCC area. If the energy

equivalent of the Skagit units is delayed, it would increase oil con-

sumption in the WSCC area by 84,295,000 barrels of oil based on the

Staf f's assumption of 602 kilowatt-hours per barrel. (The Applicant

believes that more oil will be consumed because the bulk of the genera-

tion would be required on single cycle combustion turbines, which will

only produce approximately 534 kilowatt-hours per barrel.) (Id.)

\W,



. .

- 108 -

197. The Staff agreed that there are merits to this assumption regarding

costs to society. (Tr. 12,637) However, it did not compute societal

costs in this manner because it did not know what resources were avail-

able in California (i.e., the Southwest) during this period, nor did it

desire to analyze the need for power situation in California. The

Staff's assumption of societal cost under median water conditions was

to detennine the new resource additions that would be required in the

Northwest as 3 result of the delay. (Tr. 12,637-638) The Staff made

no assumptions regarding whether California would be saving oil under

median water conditions during the three-year delay. (Tr. 12,638)

198. Based on the foregoing, the Board concludes that oil consumed in the

Southwest as a result of the delay of the Skagit units is a cost to

society that must be considered in this NEPA analysis. Accordingly, we

find that the Staff's estimate of $92 million cost to society under

median water conditions has been understated and may be closer to

$1.4 billion reflected on Table 10 of the Staff testimony for a three-

year delay or $2.8 billion assuming a three-year delay for two units.

In any event, regardless of the actual net cost to society as a result

of a three-year delay, the Staff's final conclusion regarding al terna-

tive sites remains unchanged. That is, when costs to society are

considered in an alternative site comparison, neither Hanford nor

Pebble Springs are obviously superior to Skagit. The economic impacts

to both ratepayers and society to move the Skagit units and thereby

incur a three-year delay, far outweigh the socioeconomic benefits that

may be gained by moving to either Pebble Springs or Hanford.

h
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5. Alternative Energy Sources

199. [This paragraph is reserved. Findings will be filed after completion

of hearings on this subject.]

6. Need for Power

200. [This paragraph is reserved. Following resolution of the pending

motion to reopen, findings will be filed on this subject.]

,

7. Cost-Benefit Analysis

201. [This paragraph is reserved. Findings will be filed after completion

of hearings on this subject.]

C. Compliance with Section 7 of ?.he Wild and Scenic Rivers Act

203. The Skagit River was one of tra rivers designated in the Wild and

Scenic Rivers Act (P.L. 90-542, 6 U.S.C. 51271-1287 (1968)) for .ady

as a potential addition to the Wild and Scenic Rivers System. While

the Skagit River was under study, Section 7(b) of the Wild and Scenic

Rivers Act (16 U.S.C. 91278(b)) prohibitad any Federal agency, including

the NRC, from issuing any pemit or license for the proposed Skagit

nuclear facility unless and until the Secretary of Agriculture detemined

that the facility will not have a direct and adverse effect on the

values for which the Skagit River might be designated as a component of

the National Wild and Scenic Rivers System. Since Congress designated

the Skagit River as a component of the System on November 10, 1978

(P.L. 95-625), the above detemination is required from the Secretary

O.
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of Agriculture under the parallel provision of Section 7(a) of the Act

(16 U.S.C. 9 1278(a)).

204. In order to obtain the necessary approval, the NRC Staff requested the

Secretary of Agriculture's detemination pursuant to Section 7 of the

Wild and Scenic Rivers Act. (See Letter from NRC to Secretary of

Agriculture, dated September 4,1975.) By letter dated October 9,

1975, the Department of Agriculture indicated concurrence with the NRC

Staff's view that a Section 7(b) detemination was necessary before the

NRC could issue a license or pemit with respect to the Skagit applica-

tion. In order to build an adequate administrative record upon which

to base the required Section 7(b) determination, the Forest Service of

the Department of Agriculture embarked on a study of the possible

impacts of the Skagit facility on the river. The Forest Service study

resulted in an Environmental Analysis Report which was issued in May,

1976 (Ex.119).

205. In cooperation with the NRC and af ter consultation with the Council on

Environmental Quality (CEQ), it was subsequently agreed that the Environ-

mental Analysis Report would serve as a basis for a Supplement to the

FES for this project. Since the NRC had the primary respnsibility for

the licensing and regulation of the project, it was designated the

" lead" agency to prepare the Final Supplement in accordance with CEQ

Guidelines. (See 40 CFR 61500.7(B).) The Final Supplement to the FES

was issued in April,1977 and has been received into evidence in this

)
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proceeding (Tr. 7767). The Department of Agriculture detemined that

the FES and the FES Final Supplement, along with the Final Environmental

Statement (Ex.117) and the Study Report (Ex.118) on the proposal for

river classification by the Department of Agriculture, constituted an

adequate administrative record upon which to base the required Sec-

tion 7(L) detemination (Ex. 207, p. A-3; Ex. 203, p. 2).

206. On April 11, 1978, the Department of Agriculture issued its detemina-

tion pursuant to Section 7 of the Wild and Scenic Rivers Act (Ex. 203).

The detemination concluded that the NRC could not license the Skagit

facility while the Skagit River remained a " study" river under the Act

(3. , p. 10) . However, it was also detemined that "[i]f the Congress

adopts the President's recommendation to designate the river above the

Sedro Woolley pipeline crossing as a component of the Wild and Scenic

Rivers System, the project could be licensed only if certain prescribed

mitigating measures are applied to the riprap, Ranney collectors and

the fish hatchery." (H. ) As indicated earlier, Congress has desig-

nated the Skagit River as a component of the Wild and Scenic Rivers

System. To meet the mitigation requirements prescriued in the Sec-

tion 7(b) detemination, the Applicant proposed certain plans and

commitments regarding the Skagit application (Ex. 204). These miti-

gation proposals were submitted by the NRC to the Department of

Agriculture for review (Ex. 205). Finally, on May 2,1979, the

Department of Agriculture detemined that the mitigation plans pro-

posed by the Applicant were acceptable and that its obligations under

'k
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Section 7 of the Wild and Scenic Rivers Act to be completed (Ex. 206,

207). Based on the foregoing, the Board finds that the applicable

provisions of the Wild and Scenic Rivers Act have now been complied

with and that the Act does not bar the NRC from issuing a permit or

license with respect to the Skagit facility. Consequently, we reject

that part of SCANP Contention I which states that NRC licensing would

be contrary to the provisions of the Wild and Scenic Rivers Act.

207. SCANP also has alleged in Contention I, that the NRC FES completely

ignores the relationship between the Skagit nuclear project and the

Skagit River as a component of the Wild and Scenic Rivers System.

However, we find this allegation totally without merit. Not only did

the Skagit FES discuss this relationship between the project and the

Wild and Scenic Rivers System (See FES $511.2.7,11.7.1,11.7.3 and

App. D), but also the FES Final Supplement was totally dedicated to

identify and evaluate the potential effects of the proposed Skagit

project on those values for which the Skagit River was designated as a

component of the Wild and Scenic Rivers System. This environmental

assessment by the NRC Staff and as assisted by the U.S. Forest Service,

meets the requirements of NEPA and the guidelines for implementing NEPA

issued by CEQ.

D. Compliance with Executive Order 11988 (42 Fed. Reg. 26921) Relating
to Floodplain Manacement

208. [This paragraph is reserved pending completion of the hearings on this,.

subject.]

,
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III.

SITE SUITABILITY
'

A. Population Density and Use Characteristics

209. [This paragraph reserved pending completion of the hearings on the

subject of evacuation planning, a portion of which will deal with

population estimates.]

B. Nearby Industrial, Transportation, and Military Facilities

210. The Applicant has identified high explosives and petroleum products as

hazardous materials which are transported on State Route 20, which is

0.37 miles from the center of Unit 1, and has evaluated the potential

consequences of accidents involving these materials. No hazardous

materials are transported by rail or water within five miles of the

fa c i'. i ty. There are no manufacturing plants, storage facilities, or

mineral extraction activities within five miles of the site. The

nearest pipelines to the site are two parallel natural gas pipelines

which pass about 4 miles west of the site. The Staff has assessed the

aDove activities and concluded that they present no hazard to the safe

operation of the facility. (Myers, following Tr. 728, p. 7; NRC Staff

Site Suitability Report (SSR), following Tr.1888, pp. 4-6; PSAR @ 2.2;

SER following Tr. 14,441, 9 2.2.) Based on the foregoing, the Board

concludes that the facility can be designed to adequately protect the

health and safety of the public from hazards associated with nearby

industrial and transportation facilities.
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211. The Applicant has evaluated and the Staff has reviewed the hazard to

the facility that could result from a forest fire in the vicinity of
.

the site. The proposed site will be cleared so '. hat a fire break of

sufficient distance from the nearest plant structures will be created.

The Applicant has analyzed and the Staff has reviewed the effects of

particulates and carbon monoxide from a forest fire un control room

habi tabili ty. Both the Applicant and the Staff determined that the

control room and its inhabitants will be protected by certain filtration

equipment that will ensure the safe operation of the facility. (SSR,

p. 6, following Tr.1888; PSAR, pp. 2.2-10c to 2.2-12, @ 9.4.1; SER

56 2.2, 6.5.3, 9.4.1; SER Supp.1. S 6.4.) The Board finds that the

facility can be adequately protected in the event of a forest fire.

212. The hazards posed by nearby military facilities has been a matter of

dispute in this proceeding. In a motion dated December 3,1975, inter-

venor SCANP asserted, in part, that a statement in the PSAR to the

effect t..at no military air routes existed within 20 miles of the site

was incorrect. Applicant agreed that the statement was in error and

undertook to provide correct infonnation. The Board called for an

evidentiary presentation to clear up the matter (Tr. 4749-751).

213. Both Applicant and Staff presented testimony on the subject of military

avia tion. The problem has evolved because of military air traffic out

of L'hidbey Island Naval Air Station located about 26 miles west-southwest

of the Skagit site. The military air traffic utilizes several air
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routes that are within the vicinity of the site. The closet of these

are low level training routes TR-400 and TR-415. Commander Cobb, USN,

testified that Department of Defense policy prescribes that routes be

designed so that they are clear of nuclear plants (Tr. 5147). Accord-

ingly, the centerline of routes TR-400 and TR-415 is located 6 NM

(nautical miles) from the Skagit site. To allow for navigational

error, training routes have a width of 8 NM. Consequently, the outer

perimter of TR-400/415, which is 4 NM from the centerline, is approxi-

mately 2 NM from the proposed site. (Testimony of Jacques B. J. Read,

pp. 2-3; Ex. A, following Tr. 5539; Ex. 61, 62.) Tr-400/415 has an

average usage of six flights per week, however, between November and

May, the majority of flights scheduled for TR-400/415 utilize a high

altitude alternative route due to minimum weather in the Cascade

Mountains. (Letter from Commander Barie, Deputy and Chief of Staff,

Whidbey Island Naval Air Station to Robeit V. Myers, Puget Sound Power

csd Light Co., dated December 12,1975--attached to festimony of Read,

supra.)

214. Dr. Jacques B. J. Read of the NRC Accident Analysis Branch, perfomed a

risk analysis of the military aircraft hazards to the site. Dr. Read

calculated the impact probability at the Skagit site to be 1 x 10-10

per flight based upon the aircraft crash rate per route-mile and the

distribution of impact probability at right angles to the flight path

(Affidavit of Read, following Tr. 8325). Section 2.2.3 of'the NRC's

Standard Review Plan (NUREG-85/087) sets criteria for acceptable risk
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levels from external hazards to nuclear power plants. Accidents which

could damage the plant such that dose guidelines in 10 CFR Part 100

might be exceeded must have an expectation rate of about 10-7 per year

or less. If conservative assumptions are used in the risk analysis,

then the acceptable risk level is about 10-6 per year (H, p. 2).

Since there are, at most, 300 flight. per year on TR-400/415, the Staff

detemined that the impact probability to be considerably less than the
-

acceptable level of 10 occurrences per year. In fact, up to 1,000

flights per year (or 10,000 flights per year if it is detemined that

the assumptions are conservative) over the Skagit site would still

render an acceptable risk (H, p.11). The Staff opined that it

expected future low level training activity to decrease because of the

deployment of SCRAM (Short Range Attack Missile,

215. In order to account for uncertainties, Dr. Read incorporated a number

of conservatisms into his risk analysis, tending to overestimate crash

risk. For example, his assumption of a crash rate of 10- per flight

hour is conservative because it is based on an analysis of loss for all

U.S. combat aircraft in peacetime training missions. This crash rate

actually overestimates the loss rate because actual experience is about

an order of magnitude more favorable. In addition, this crash rate is

conservative because it is predominated oy accidents which occur during

simulated combat conditions such as takeoffs, landings and simulated

bombing runs. Risk to the A6 aircraf t operating out of Whidbey, for

example, is dominated by the small fraction of their time spent in
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carrier operatt 0 x ind practice bombing. Nevertheless, Dr. Read conserva-

tively assumed that accidents were unifonnly distributed over the

entire flight time (Read, pp, 8-10, following Tr. 8325). Dr. Read also

testified that the assumptions concerning: (1) the time in flight that
'

an aircraft could impact the site, (2) the unifonn distribution of

impact probability, and (3) the area of impact are all conservative

(Read, p. 4, following Tr. 5539). Based on Dr. Read's analysis, the

Staff concluded that aircraft hazards at the Skagit site are suffi-

ciently low that they need not be considered as bases for the design of

the plant and that these military activities do not preclude site

sui tabili ty (_Id. ) . We concur.

216. The Board, based on the foregoing, concludes that there are no nearby

industrial, military, or transportation activities which preclude

either site acceptability or a finding that the site is suitable for

reactors of the general type and size proposed.

C. Meteorology

217. The Skagit site, located in the Skagit River Valley of northwestern

Washington 64 miles north of Seattle, is in a region where atmospheric

dispersion Oviditions are better than average for the western United

States (SSR, p. 7).

218. A description of meteorological conditions at the site, including the

climatology of the region, local meteorology conditions, and expected
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severe weather, is presented in 5 2.6 of the FES and in 5 2.3 of the

SER. It is sufficient to note only that severe weather conditions in

this area are rare because of the moderating influences of the Pacific

Ocean.

219. The design of Skagit Units 1 and 2 is based on the Design Basis Tornado

Model (300 mile per hour) recommended by Regulatory Guide 1.76 and is,

therefore, adequate for this region of the United States.

220. The Applicant has provided joint frequency distributions of wind speed

and direction by atmospheric stability based on vertical temperature

difference collected onsite during a two-year period from May 2,1973

to May 1, 1975. This wind speed infonnation was corrected during the

hearing by the Applicant after it had discovered that an errer had been

made in the manufacture of the anemometer (Tr. 737-5 7, 3076-91; Ex.13,

14,15). Atmospheric dispersion estimates by the Staff were based on

wind direction and speed measured at the 10-meter level and vertical

temperature difference between the 10- and 60-mem levels. An evalua-

tion of short-tenn accidental releases from plant buildings and vents,

assuming a ground level release with a building wake factor (cA) of
21,100 m was made using the meteorolosical date described above and the

diffusion model described in Regulatory Guide 1.3. A comparison of the

short-tenn (0-2 hour) relative concentration (X/Q) value estimated for

the Skagit site with similar values calculated by the Staff for over 40

other sites indicates that the dispersion conditions at t'e Skagit site
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are better than at 35% of the other sites previously approved (SSR,

pp. 7, s). The X/Q values and the dispersion conditions calculated by

the Staff will improve slightly due to the Applicant's correction of

the wind speed infomation (Tr. 750; SER 9 2.3.3).

221. SCANP witness, Dr. Frank Badgley, stated that the Applicant's meteorolog-

ical data aopeared to be of a routine type, but lacked any real infoma-

tion about the upper winds and the structure of the atmosphere above

the 60-meter level. (Testimony, p. 2, following Tr. 3120; fr. 3127-28,

3135-36.) Dr. Badgley felt that such upper air studies were advisable

to properly evaluate the consequences of nuclear accidents and the

potential for inversions (Id_.). Furtheremore, he voiced concern that

no analysis was done by the Staff or Applicant of cold air drainage

into the Skagit Valley (Tr. 3162). Consequently, Dr. Badgley recom-

mended that meteorology be studied at the Skagit site for at laast

three years. (Badgley Testimony, p. 3, following Tr. 3120.)

222. However, Dr. Badgley acknowledged that the dispersion calculations

using the meteorological data were properly made (Tr. 3126, 3135,

3149). He indicated satisfaction with using the 60-meter and 10-meter

data in detem.ning Pasquill stability categories (Tr. 3160), but

thought that the Pasquill method was not suitable for calculating

dispersion at a distance of several miles from a valley site (Tr. 3164-

67,3180). At this distance, any further meteorological data would be

" nice background infomation to have," but " marginal" for purposes of

calculating dispersion (Tr. 3175).
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223. The Board concludes that the meteorological characteristics will result

in good dispersion condi'. ions at the Skagit site and, therefore, the

site is suitable wir. respect to meteorology.

D. Hydrology

224. The proposed site is located in the Skagit River Basin about 6 miles

east-northeast of Sedro Woolley, Washington, north of the Skagit River

at River Mile 32. it grade for safety-related buildings is to be,

about elevation 415 feet above Mean Sea Level, which is about 300 feet

above the Skagit River flood plain elevation. Three site-adjacent

streams, Wisenan, Black, and Tank Creeks, have steep gradients and will

drain the surface runoff from the proposed plant site (SSR, p. 8; SER

5 2.4.1).

225. The proposed site will not be subject to local flooding resulting from

intense onsite precipitation because of topographic relief between

plant grade and Wiseman and Tank Creeks, a proposed flood diversion

channel for Black Creek, and the Applicant's proposed site grading plan

and storm water drainage system. Furthermore, all safety-related

structures are located about 300 feet above the Skagit River: which, in

the vicinity of the proposed plant site, drains an area of about 2,960

square miles and meanders c/er a 3-mile wide flood plain. Therefore,

because of the 300-foot elevation difference and the large volume for

floodwater stcrage in the Skagit Valley, the proposed site will not be

subject to stream flooding from any source, including postulated failures

of upstream dams (SSR, p. 8; SER $ 2.4.2).
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226. Makeup water for the cooling towers will be pumped from the intake

system (Ranney Collectors) near River Mile 39 through about 37,000 feet

of pipeline to the proposed plant. The Ranney Collector systems are to

be located on the orth bank of the river and are to be designed to

inducc- water from the water using the alluvial deposits as a natural

filter (SSR, p.10; SER 9 2.4.1; PSAR 9 2.4.1).

227. Each of the four collectors consist of a large diameter caisson that is

:xtended to a depth of about 50 feet, with a series of perforated

laterals radiating from the caisson and extending to the edge of the

river bank. The proposed intake system, including the pipeline to the

plant, is not to be a seismic Category I safety-related system. Emergency

safe shutdown and cooldown of the proposed plant is to be accomplished

with seismic Category I Standby Service Water (SSW) mechanical draft

cooling towers and associated Category I basins, containing enough

water for at least 30 days cf convective and etaporative cooling per

unit. Therefore, offsite makeup water is not required to safely shut-

down and cooldown the proposed plant. However, the Skagit River is

expected tc be a reliable makeup water source, since the 100-year

instantaneous low flow at the intake system location is estimated to be

about 2,300 cubic feet per second (SSR, pp. 9-10; SER 9 2.4.3; PSAR

9 2.4.3).

228. The Applicant plans to derive all plant water requirements for opera-

tion from the Skagit River and its underlying alluvial aquifer via the
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Ranney Collectors. Onsite wells will be used for constructior water.

Most wells in the region are single family wells yielding less than 10

gallons per minute. All wells down gradient from the proposed plant

site with capacities greater than 20 gallons per minute are located

west of Sedro Woolley. There are three down gradient sources of ground-

water for municipal supply located within 11 miles of the proposed

plant site. All three systems are maintained as backup systems (SSR,

pp.10 ard 11; SER @ 2.4.1).

229. The Staff evaluated the hydrologic consequences of a postulated acci-

dental liquid radwaste release to the groundwater at the proposed

Radwaste Building. Its evaluation included ootential flow paths,

travel time, and dilution factors at the nearest offsite down gradient

water user. The Staff conservatively estimated that the time required

for groundwater to move from the proposed radwaste building to the

nearest down gradient water user is about 6 years and, after evaluating

the travel time of postulated radionuclides in the groundwater, the

Staff concluded that the resultant postulated contamination of the

offsite well would be significantly lower than the levels necessary to

meet the requirements of 10 CFR Part 20, App. B (SSR, pp.11-12; SER

$ 2.4 '.).

230. On the basis of the evaluation of the hydrologic conditions to be

expected at the proposed site, the Board concludes that the proposed

safety-related plant buildings and facilities will not be susceptible
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to flooding from any source. In addition, an adequate safety-related

water supply will be provided which does not require unique design

requirements based upon similar facilities that have been proposed and

found acceptable at other hydrologically similar sites.

231. Furthermore, the Board concludes that groundwater travel time and

dilution factors available in the event of a postulated accident liquid

radwaste spill are not generally different than at other hydrologically

similar sites that have been approved for plants of similar size and

ty pe . Therefore, the Board concludes that with regard to hydrological

conditions, the proposed site is acceptable for reactors of the size

and type proposed for Skagit Units 1 and 2.

E. Ge01ony and Seismoloay

232. [This paragraph is reserved pending completion of hearings on this

subject.]

F. Suitability for Development of Evacuation plan

233. [This paragraph is reserved pending completion of hearings on this

subject.]

IV.

CONCLUSIONS OF LAW

234. [This paragraph is reserved pending completion of hearings on LWA

subjects. ]
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APPENDIX A

EXHIBITS

No. Desc ription Identified Received

JULY - AUGUST '.975 HEARING

1 Application (General Infomation Volume) 71 0 71 2

2 Chapter 2 of the Preliminary Safety 710 71 2

Analysis Report

3 Section 13.3 of the Preliminary Safety 71 0 71 2

Analysis Report

4 Environmental Report 710 71 2

5 Slides (photographs) 4.1 throch 4.9 645 647

6 General Site Plan 649 653

7 Letter from U.S. Forest Service to Leed, 444 444

6/18/75

8 Skagit DES, U.S. Forest Service, 6/16/75, 446 446
with letter 6/26/75 and notice 6/30/75

9 Pamphlet "The Skagit, A Proposal 1975," 446 446
U.S. Forest Service

10 Report "The Skagit Wild and Scenic River 446 446
Study Report," U.S. Forest Service

11 Decree Adjudicating Public Use and 73 0 73 1

Necessity, 7/9/75, with drawing, "Skagit
Nuclear Power Project," 7/15/75

12 Photograph No. 72-3111. 1/9/73, depicting site 733 73 4

13 Sheet containing three equations of witness Lou 740 743

14 Figure 1, Error vs. Wind Spaed, ar.d Figure 2, 745 754
Error vs. Wind Speed

15 Figures 2.3-12 and 2/3-13 748 754

16 Two relief caps (Concrete and Victoria) 861 862
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ho. Description Identified Received

17 Topographic map of Mount Baker 865 865

18 Seven slides of Mount Baker 868 869
(photog: aphs A through G)

19 USGS press release and attachment 879 882

20 USGS document, " Origin and Age of Postglacial 883 886
Deposits and Assessment of Potential Hazards
from Future Eruptions of Mount Baker,
Washington," Open-File Report 75-286, 1975

21 Memo from USGS (Meier) to Milhous, et al., 889 1473

22 Letter from U.S. Forest Service to Puget, 1147 1148
1/22/73

23 Letter from Puget to U.S. Forest Service, 1147 1148
2/12/73

24 Brochure "The Skagit River," U.S. Forest 1147 1148
Service

25 Report "Skagit River Study," U.S. Forest 1147 1148
Service

26 Document " Review of ERTS Imagery of North- 1169 3890
western Washington and Southern British
Columbia

27 Bouguer Gravity Anomaly Map, Major Earthquake 1172 3888
Epicenters

28 USGS Topographic Maps (Victoria and Seattle) 1213

29 Report " Summary of Geologic and Seismologic 1249 3890
Investigations of the Skagit Nuclear Power
Project Site," 3/29/75

30 Report " Evaluation of the December 15. 1974, 1249 3890
Earthquake in Skagit Valley," 3/29/75

31 ERTS Imagery, Band 5, Western Washington 1334 1335

32 ERTS Imagery, Band 6, Western Washington 1334 1335

33 ERTS Imagery, Band 7, Western Washington 1334 1335

-2-
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No. Description Identified Received

34 ERTS Imagery, Color Canposite, Western 1334 1335
Washington

35 Dr Cheney's Resume 1344 1345

36 Rasmussen slides which accompanied his 1538 1873
testic'ny before TPPSEC

37 Rasnussen report presented to TPPSEC 1540-A

38 Map of Skagit County, Washington 2304 2305

39 " Compilation of Earthquake Hypocenters in 2437 2438
Western Washington," 1974, by Crosson

40 Stipulated IPPSEC testimony of Orrell 2898 2899

41 Stipulated TPPSEC testimony of Norton 2898 2899

42 Stipulted T''SEC testimony of Ellington 2898 2899

43 References to testimony f Brubaker 2923 2976

44 President's Budget, FY '76 3294 3294

45 Fish Facility Contributions to P 7 ject Discharge 3387 3388

46 Document " Thermal Power Plant Siting Study," 3688 3691
Septer. car 1970

47 Letter from Bechtel to Puget (Bush),1/20/72 3688 3691

48 Geer report, " Proposed Use of Skagit Cc,unty 3742 3743
Coal for Large-Scale Electric Power
Generation," and letter 6/13/75

49 Letter, 4/4/75, Ehrhorn to Hall, with Report on 3768 3769
Black Diamond-Franklin Coal Deposits

50 Map, Cc,mplete Bouguer Gravity Anomaly Map of 3884 3889
Washington, Bonini, Hughes and Danes, 1974

51 Map, Thickness of Unconsolidated Sediments, 3891 3894
Puget Lowland, Washington, Hall and Othberg

52 Topographic Map, USGS, Victoria and Concrete 3896 3896

-3-
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No. Description Identified Received

53 Map, World Astronautical Chart, ICAO, 3917
July 1973

54 Plant site profile 3951 3954

55 Stipulated TPPSEC Testimony of Milne 3955 3955

56 Article re Solar Power, Christian Science 4709 4710
Monitor, 4/23/75

57 Certificate dated May 7,1976, signed by 4908 4910
Roger Polzin. (401 Certification, Council
Order No. 7, and NPDES Pemit.)

58 Application (General Infomation Volume) as 4935 4936
amended through Amendment 2, Feb. 9,1976

59 Chapter 2 of the Preliminary Safety Analysis 4935 4936
Report, incorporating all revis:ons through
Amendment 12, April 21,1976

60 Section 13.3 of the Preliminary Safety Analysis 4935 4936
Report, incorporating all revisions through
Amendment 12, April 21,1976

61 Aviation sectional map, Seattle Sector 5145 5219

62 000 Flight Infomation Publication, An 'a 5150 5219
Planning, Military Training Routes, North
and South America, effective 20, May 1976

63 Aviation sactional map, Seattle Sector with 5145 S?.19

circle

JULY 1976 HEARING

64 Map of U.S. coastlien " Reference--Silver 1971" 5779 5780

65 Portion of state highway map showing Puget 5959 59 79
Sound area

66 Aerial photo of Cherry Point, September 11, 59 79 5981
1973

67 Map entitled " Electric Power Plants" 6019 6021

68 Western Systems Coordinating Council 6019 6021

69 Variation in Cost of Power with Capacity 63 03 6305
Factor

-4-
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No. Descriotion Identified Received

70 Washington State Parks' Visitors, June 1974 6544 6545
to May 1976

AUGUST 1976 JOINT NFP HEARING

-Exhibit No.
Febble NFP Transcript

Skagit, Springs Description Identified Received

71 0-4 Energy Reserve Planning Model 300 300
Input Data - West Group Annual
Average Streamflow Capability

72 0-5 1976 West Group Forecast, 321 619
March 1,1976

73 A-9 Pages 1, 25, 26, 27 and 30 of 636 1263
Sixth Supplemental Order of WUTC
in Cause No. U-73-57

74 Portions of Pebble Springs trans- 752 754
cript containing testimony of
Charles L. Heinrich, Charles R.
McClellan and Fred Weber (pp.
306-328; 945-970; 1000-1001;
1128-1132; 1147-1156; 1170-1178;
1183-122; 1278-1287; 1292-1319;
1324-1343;1345-1358)

S-8 Portions of Skagit Transcript con- 752 754
taining testimony of Richard H.
Swartzell (pp. 4241-4277; 4281-
4289; 4312-4315; 4320-4332; 4338-
4343; 4404-4407; 4434-4442)

75 P-2 Bonneville Power Administration 1397 1402
Electric Energy Conservation
Study, July 1976, Skidmore,
Owings & Merrill (SOM Report)

76 A-10 Bonneville Power Administration 1403 1404
letter of August 18, 1976

77 M-16 Testimony of Stephen Lambert, 1673 1673
Energy Conservation Organization (Rejected)

78 M-17 Appendix B entitled " Project 1677 1673
Description" to testimony of
Stephen Lambert

-5-
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Exhibit No.
Pebble NFP Transcript

S kagi t Springs Description Ident1fied Received

79 M-18 Testimony of William Boly 1713 1714

80 M-19 Energy Costs of l ing Columbia 1717 1724
River Water for 1. .'igation
(13 pp.)

81 M-20 Can NW Afford More Irrigation, 1717 1726
Oregon Journal, March 29, 1976 (Rejected)

82 M-21 New Power, Required to Develop 1717 1726
Irrigation, Oregonian, April 17, (Rejected)
1976

MARCH 1977 JOINT NFP HEARING

83 22 Site Certification Agreemant for 1757 1766
Skagit Units, January 5,1977

84 23 Council Order No. 512, 1757 1766
September 13, 1976

85 24 Order Approving Application 1757 1766
for Certification signed by
Governor Evans, December 6,1976

86 25 Chapter 80.50 hevised Code of 1758 1766
Washington

87 26 1977 West Group Forecast, 1758 1760
February 15, 1977

88 27 Choosing an Electrical Energy 2175 2191
Future for the Pacific North-
west: An Alternative Scenario,
January 31,1977 (NRDC Scenario)

89 28 Portion of "An Economic Analysis 2543 2544
of Solar Water & Space Heating,"
selected by Bruce C. Netschert
(MITRE Report)

90 29 An Electricity Sales Forecasting 2757 2757
Model for the States of Washing-
ton, Oregon, Montana and Idaho,
prepared for Pacific Northwest
Utilities Conference Committee
by Kent P. Anderson, January 30,
1976 (NERA PNUCC Model)
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Exhibit No.
Pebble NFP Transcript

Skagit Springs Description Identified Receivg

91 30 Residential Customers Energy Use 3013 3015
Survey, Puget Sound Power & Light
Company, January 11-12, 1977

92 31 The Economic Effect of Electricity 3126 3129
Conservation by the Residential
Customers of Pacific Power &
Light Capany

93 32 Bonneville Power Administration 3350 3367
Power Situation Statement,
Monthly Summary, January 1977

94 33 January Power Situation Report, 3350 3367
January 1977

95 34 Summary Table, West Group Area 3351 3367
Imports and Exports

96 35 Imports, computer printout 3351 3367
(4 pP-)

97 36 Pacific Northwest Coordination 3407 3408
Agreement

98 37 Attachment I to Dr. Miller's 3455 3457
testimony with handwritten
figures added by Applicant

99 38 Cmparison of Enertjy Load Growth 3532 3545
Rates - Historical and Forecast

100 39 Tcble D to Testimony of David H. 3533 3545
Knight, February 15,1977 with
handwritten additions (2 pp.)

101 40 Population Growth by County 3551 3559

102 41 Population Comparisons, 3551 3559
1970-1976

103 42 Home Insulation Questionnaire, 3713 3713
September-November,1976 Puget
Sound Power & Light Company,
Market and Rates Department

-7-
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No. Description Identified Received

MAY 1977 PRE-LWA WORK HEARING _

104 Sanitary Sewer Line, Photographs of Stream 6602 6606
Crossings and Sewer Line Routing, April 18,
1977

105 Highway Intersection Improvements, Photographs 6602 6606
of Various Portions or Road Work

106 Dra Ina " Vicinity Map," Proposed Road Work," 6607 6612
Shee . of 14

107 Drawing " Plan," Proposed Road Work, " Plan," 6608 6612
Sheet 5 of 14

108 Drawing " Plan," Proposed Road Wt k, 6608 6612
Sheet 6 of 14

1 09 Drawing " Profile, Station 356 Plus 00 to 6609 6612
Station 586 Plus 50," Proposed Road Work,
Sheet 7 of 14

110 Drawings of Proposed Road Work,14 sheets-- 6684 6685
full set

111 Map labeled Township 35, north, range 5, east- 6795 6817
west meridian, ' photographs and a road mapping

112 10 photographs 6795 6817

113 Construction layout drawings for the sewer 6841 6869
line, 15 sheets

114 Data on stream flows, and total suspended 7038 7134
solids for Wiseman Creek

JULY 1977 HEARING

115 Chapter 2 of PSAR as amended through 7174 7179
Amendment 18

115 Puget letter, June 27, 1977 to NRC 7632 7634

117 Skagit FES (Forest Service) 7771 7772

118 Wild and Scenic River Study Report (Forest 7771 7772
Service)

-8-
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No. Description Identified _ Received

119 Skagit Nuclear Power Project Environmental 7828 7829
Analysis Report by Mount Bay-Snoqualmie
National Forest, May 1976

120 Potential Impact of Skagit Nuclear Power 7848
Project, Units 1 and 2, on Skagit River
Fisheries, by Fred H. Everest, Research
Fisheries Biologist, July 12, 1977

121 Photograph, from Skagit River looking 8090 8116
toward Bacus Hill from Rivennile 32.5

122 Photograph, Bacus Hill from Skagit River 8091 3117
looking northwesterly, Rivennile 32,
June 19,1977

123 Photograph, Bacus Hill from Skagit River 8092 8118
looking westerly, Rivennile 32

124 Photograph, Mouth of Hansen Creek frem 8096 8208
Skagit River, Rivennile 24, June 19,1977

125 Pages 3574 through 3721 of the Pebble Springs 8203
transcript for January 19, 1977 and pages 3728
through 3861 of the Pebble Springs transcript
for January 20, 1977

126 Sheet 5, attached to Goettge affidavit 8344 8345

127 Sheet 6, attached to Goettge affidavit 8344 8345

128 Sheet 6, full size 8344 8345

129 Sheet 6, overlay 8344 8345

MARCH 1978 HEARING

130 Amendment 19 to Skagit PSAR (filed December 9, 8705 8706

1977)

131 The Pictorial Land Fonn Map of the State of 8711 8713
Washington, Included Adjacent Parts of Oregon,
Idaho, and British Columbia

132 Composite geologic map of plant site area 8715 8731
showing mappin] done by Bechtel

133 Dr. Gerald Miller's geologic map 8910
(proprietary)

9
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No. Description Identified Received _

134 Whetten's geologic map of San Juan Islands 9068

135 LANDSAT imagery of northwest Washington and 9068
southwest British (,olumbia

136 Side-looking cirbirne radar image entitled 9094
"Mt. Vernon Area"

137 Geologic map showing Devil's Mountain 9094

Fault (Whetten)

138 Seven-page USGS aeronagnetic survey 9104

139 Preliminary Whetten map 9116

140 Reduction of Exhibit 138 9134

141 Reduction of Exhibit 132 9154

142 Whetten geologic map (1:250,000) of Devil's 9166
Mountain Fault

143 BB&N High Resolution Seismic Profile Locations - 9185
3/25/76. Map of San Juans from Whidbey Island
north

144 Western Geophysical data, Line A 9293

145 Western Geophysical data, Line B 9293

146 Western Geophysical data, Line C 9293

147 Western Geophyiscal data, Line E 9293

148 Western Geophysical data, Line G 9293

149 BB&N data, Line 1 9311

150 BB&N data, Line 2 9312

151 USGS data, Line D-1 9313

152 Edcon index map with major geologic features 9330

153 Map: USGS quads for Hamilton, Oso, 9994
Wickersham, Clear Lake

154 Memo to Record by William Hays of USGS, 10064
May 9, 1977

- 10 -
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No. Description Identified Received

155 Enlarged portion of Rogers' map 10106

156 Five photographs by Bolt of Rumanian 10301
earthquake

JUNE : 78 HEARING

157 Fig. 1, 6/12/78 old and new caisson locations 10644 10659

158 Fig.1, 5/22/78 Ranney collector site, new 10645 10659
location

159 Cross-sectica No. 3, 5/22/78 10646 10659

160 Cross-section No. 2, 6/16/78 10646 10659

'61 Cross-section at switch gear 10647 10659

162 Colored rendition of RLnney collector 10648 10659
pumphouse

1 63 Ranney collector design drawing 10672 10684

1 64 Collectors 1 and 2 lateral layout, original 10674 10684
design and proposed design

1 65 Collectors 3 and 4 lateral layout, original 10674 10684
design and proposed design

166 Mikels letter to Bechtel, 5/10/78 10683 10684

167 Mikels letter to Bechtel, 6/14/78 10683 10684

168 Table 2, " Estimated Percentage of pumped 10744 10754
water diverted frm a River Based upon
Wate - Quality Data"

1 69 Enc. to FTT ltr. to Leed, 6/19/78, 2 pgs. test 10833 10834
runs by Carrier Corp. & Johnston Pump Co.

170 Updating of Exh. 132, 5/23/78 (Comp. Geo map, 11026 11046
5/23 version)

1 71 Blunden review of bore hole logging 11042 11046

1 72 Beck: " Gravity Faulting as a Mechanism of 11182 11183
Topographic Adjustment"

- 11 -
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No. Desc ri pt,@ Identified Received

173 Core Drilling & Logging Procedures & Core 11247 11249
Storage for Skagit, b, Sechtel, Inc.,
March 1978

~

1 74 Staff letter 6/16/78 to r. %? transmitting 11260 11261
questions

JULY 19. , MARING

175 Application (General Infonnation v:,yw) as 12359 12365
amended through Amendment 4, June 19,;

176 Preliminary Safety Analysis Report as an.t M 12359 12365
through Amendment 20, January 21, 1978,
including a facsimile of the General Electri _
Standard Safety Analysis Report for the 251
inch reactor vessel BW9/6 as amended through
Supplement 18, March 4,1977

177 Photo, Walker and Associates, Negative No. K446 12449
SW1-69-18-10, 1969

178 Sketch of cone of depression by P. R. Weber 1246. 12465

1 79 Four Company Caposite, Table E 12606 12623

180 Replacement Power 12606
,_

181 Staff memo for Regan from Jackson, 6/29/79, 13005 15,s

Staff Ref. 3

182 Preliminary Environmental Standard Rev iew 13011 13013
Plan, Section 9.2, February 1979

183 Staff memo for Leech from Kantor, March 22, 13104 13105
1979, Staff Ref. 52

184 Funding Requirements, NJclear Projects 13247
Nos.1 through 5, 3/79

185 1979 West Group Forecast 13260 13261

186 Western System Coordinating Council (WSCC) 13276 13952
Table 2

187 WSCC, Figure 6 13278 13952

- 12 -
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No. Description Identified Received

188 WSCC, Table 13 13282 13952

189 WSCC, 4 pp., Tables 17, 21, 25 and 29 13248 13952

190 Page 26, First Mortgage Bond Issue, 13300 13949
Pacific P & L, 3/28/79

191 Page B-5, Western Economic Indicators, 13320 13950
Maren - April '79, Fed. Res. Bank,
San Francisco

192 Staff memo for Regan from Hulman, 3/8/79 13231A 13233A

193 Staff memo re floodplain management 13264A 13951

194 Pages from Application for Site Certification 13612 13952
to EFSEC by Northern Tier Pipeline Company

195 Cook - Alternative sites 13663

196 Cook - RPV 13663

19 7 Weber - RPV, 7/24/79 13664

198 Cheney - Additional Supplemental 13686
Alternatives Sites, 7/25/79

199 Darland - four pages of data 13805 13956

200 Puget Estimated Loads and Resources 14047 14176
Table A,1/19/79

201 WSCC - Ten-Year Coordinated Plan Summary 14151 14151
1978-1988, May 1979

202 WSCC - Summary of Estimated Loads and 14151 14151
Resources

203 Letter from Cutler to Gossick (undated) and 14153 14155
enclosed detemination (April 11,1978)
pursuant to Section 7(b) of the Wild & Scenic
Rivers Act

204 Letter from Mecca to Regan, May 22, 1978 and 14153 14155
attached page 32 of Site Certification Agreement

205 Letter from Moore to Cutler, June 5,1978 14154 14155

- 13 -
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No. Description Identified Received

206 Letter frm Beroland to Deale, March 8,1979 14150 14155

207 Letter fra Bergland to Moore, May 2,1979 14154 14155

208 Darland - Alternative Site Selection 14181
Criteria, 7/26/79

2 09 Four sketches of Rancey Collector 14267 14324

210 Two cross-sections of Ranney Collector 14272 14324

211 WSCC Figure 6 14330 14387

212 WSCC Resources Planned 14330 14387

213 Skagit Safety Evaluation Report (SER), 14441
NUREG-0309, September 1977

214 SER, Suppl. No.1, October 1978 14441

215 SER Errata Sheet 14441

216 Flood Hazard Boundary ';ap 14534 14546

217 Letter frm Shelver to FIA, July 36,1979 14540 14546

218 Document (3 pages; rejected) and attached 14573 14583
Hanauer Memo of 9/20//2 (4 pages; received)

219 UCS Document dated December 1978 and 14573 14586
attachments (Rejected)

220 WUTC, Second Supp. Order, U-78-21, Puget's 14756 14875
last rate case

221 Excerpt, WPPSS stud), April 1979, p.10, 14726 14735
graph 6

222 Graph, CPIS, Source: Rand, R-2304-DOE, p. 32 14731 14735

223 Solmon Bros. July Report 14842 14872

224 Puget 197810-K report 14879 14881

225 PGE 197810-K report 14879 14881

226 Pacific 197810-K report 14879 14881

227 Water Power 197810-K report 14880 14881

- 14 -
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UNITED STATES OF AMERICA
NUCLEAR REGULATORY CO:0 ISSION

BEFORE THE ATOMIC SAFETY AND LICENSING BOARD

In the Matter of )
)

PUGET SOUND POWER & LIGHT ) Docket Nos. SIN 50-522
COMPANY, ET AL. ) STN 50-523

)
(Skagit Nuclear Power Project, )

Units 1 and 2) )

CERTIFICATE OF SERVICE

I hereby certify that copies of "NRC STAFF'S PROPOSED FINDINGS OF FACT AND CONCLU-
SIONS OF LAW IN THE FORM OF A PARTIAL INITIAL DECISION ON ENVIRONMENTAL AND SITE
SUITABILITY MATTERS" in the above-captioned proceeding have been served on the
following by deposit in the United States mail, first class, or, as indicated by
an asterisk, through deposit in the Nuclear Regulatory Commission's internal mail
system, this 5th day of October, 1979:

Valentine B. Deale, Esq., Chairman * Robert C. Schofield, Director

Atomic Safety and Licensing Board Skagit County Planning Department
1001 Connecti _t Avenue, N.W. 120 W. Kincaid Street
Washington, DC 20036 Mount Vernon, WA 98273

Dr. Frank F. Hooper, Member Roger M. Leed, Esq.
Atomic Safety and Licensing Board 1411 Fourth Avenue
School of Natural Resources Seattle, WA 98101
University of Michigan
Ann Arbor, MI 48109 Mr. Nicholas D. Lewis, Chairman

Washington State Energy Facility
Mr. Gustave A. Linenberger, Member * Site Evaluation Council
Atomic Safety and Licensing Board 820 East Fifth Avenue
U.S. Nuclear Regulatory Commission Olympia, WA 98504
Washington, DC 20555

F. Theodore Thomsen, Esq.

Robert Lowenstein, Esq. Perkins, Cole, Stone, Olsen
Lowenstein, Newman, Reis, & Williams

Axelrad & Toll 1900 Washington Building
Suite 1214 Seattle, WA 98101
1025 Connecticut Avenue, N.W.
Washington, DC 20036 Richard D. Bach, Esq.

Rives, Bonyhadi 6 Drummond
Mr. Lloyd K. Marbet 1400 Public Service Building

c/o Forelaws on Board 920 S.W. 6th Avenue
19142 S. Bakers Ferty Road Portland, OR 97204

Boring, OR 97009
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Richard M. Sandvik, Esq. Thomas F. Carr, Esq.
State of Oregon Assistant Attorney General
Department of Justice Temple of Justice
500 Pacific Building Olympia, WA 98504
520 S.W. Yamhill
Portland. OR 97204 Donald S. Means

Attorney for bwinomish Tribal
Canadian Consulatt General Community
Robert Graham P. O. Box 277
Vice-Consul LaConner, WA 98257
412 Plaza 600
6th & Stewart Street Russell W. Busch, Esq.
Seattle, WA 98101 Attorney for Upper Skagit Indian

Tribe and Sauk-Suiattle Indian
Lonald W. Godard, Supervisor Tribe
Siting and Regulation Evergreen Legal fervices
Department of Energy 520 Smith Tower
Room 111, Labor and Industries Seattle, WA 98104
Building

Salem, OR 97310 Ator ic Safety and Licensing Board
Panel *

Warren Hastings, Esq. U.S. Nuclear Regulatory Commission
Associate Corporate Counsel Washington, DC 20555
Portland General clectric

Company Atomic Safety and Licensing Appeal
121 S.W. Salmon Street Panel (5)*
Portland, OR 97204 U.S. Nuclear Regulatory Commission

Washington, DC 20555
Patrick R. McMullen
Skagit County Prosecuting Docketing and Service Section (4)*
Attorney Office of the Secretary

Courthouse Annex U.S. Nuclear Regulatory Commission
Mount Vernon, WA 98273 Vashington, DC 20555

James W. Durham, Esq.
Portland General Electric Company
121 S.W. Salmon Street
TB li
Portland, OR 97204

Patrick Moore, PhD, President
Greenpeace Foundation
P.O. Box 34307
2623 West 4th Avenue
Vancouver, B.c.
V6K 1P"
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Richard L. Black
Counsel for NRC Staff


