
AUG 17 1979 

Docket No. 50-338 

Mr. W. L. Proffitt 
Senior Vice President Power 

Virginia Electric & Power Company 

P. 0. Box 26666 
Richmond, Virginia 23261 

Dear Mr. Proffitt: 

SUBJECT: ISSUANCE OF AMENDMENT NO. 14 TO FACILITY OPERATING LICENSE NO.  

NPF-4 - NORTH ANNA POWER STATION, UNIT NO. 1 

The Nuclear Regulatory Commission (the Commission) has issued the enclosed 

Amendment No. 14 to Facility Operating License NPF-4.  

This amendment revises the Technical Specifications to permit an increase 

in fuel storage capacity from 400 to 966 fuel assemblies in the spent fuel 

pool of the North Anna Power Station, Units No. 1 and No. 2. The amendment 

also revises design features and associated operating limits for the storage 

pool, as necessary, to accommodate the increased storage capacity.  

Our Safety Evaluation and Environmental Impact Appraisal, dated January 29 and 

April 2, 1979, respectively, on this matter are enclosed.  

Also enclosed is a copy of the notice concerning issuance of Amendment No. 14 

and the Negative Declaration which have been forwarded to the Office of the 

Federal Register for publication.  

Sincerely, 

Olan D. Parr, Chief 
Light Water Reactors Branch No. 3 

fDivision of Project Management 

Enclosures: 
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Mr. W. L. Pro itt 
Senior Vice Pr ident- Power 

Operations 
Virginia Electric Power Company 
P. 0. Box 26666 
Richmond, Virginia 3261 

Dear Mr. Proffitt: 

SUBJECT: ISSUANCE OF AME MENT NO. 14 TO AGILITY OPERATING LICENSE NO.  

NPF-4 - NORTH AN POWER STATI , UNIT NO. 1 

The Nuclear Regulatory Coiss' w h Commission) has issued the enclosed 

Amiendment No. 14 to Facility Ope t• g License NPF-4.  

This amendment revises the Techn a Specifications to permit an increase 

in fuel storage capacity from t 6 fuel assemblies in the spent-fuel 

pool of the North Anna Power atio U its No. 1 and No. 2. The amendment 

also revises design feature and associa d operating limits for the storage 

pool, as necessary, to acc modatethe in eased storage capacity.  

Our Safety Evaluation, ated January 29, 197 on this matter is enclosed.  

Also enclosed is a py of the notice concernin issuance of Amendment No. 14 

and the Negative claration which have been for; rded to the Office of the 
Federal Register or publication.  

Clan U. Parr, Chief 
Light Water Reactors B anch No. 3 
Division of Project Man ement 

En osures: 
1 Amendment No. 14 to NPF-4 

. Safety Evaluation, dated January 29,. 1979 

3. Federal Register Notice 
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Encl osures: 
I. Amendment No. 14 to NPF-4.  

2. Safety Evaluation, dated January 29, 1979 

3. Environmental Impact Appraisal, 
dated April 2, 1979 

4. Federal Register Notice including 
Negative Declaration 
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Charlottesville, Virginia

I

22903

35801

37801 

22942

William H. Rodgers, Jr., Esq.  
Georgetown University Law Center 
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Sun Shipping & Dry Dock Company 
P. 0. Box 540 
Chester, Pennsylvania 19013
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Associate Director 
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Oak Ridge, Tennessee 37830

Clarence T. Kipps, Jr., Esq.  
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Washington, D.C. 20006 
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Commonwealth of Virginia 
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Attorney General 
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VIRGINIA ELECTRIC AND POWER COMPANY 

DOCKET NO. 50-338 

NORTH ANNA POWER STATION, UNIT NO. 1 

FACILITY OPERATING LICENSE 

License No. NPF-4 
Amendment No. 14 

1. The Nuclear Regulatory Commission (the Conmission) has found that: 

A. The-application for amendment by Virginia Electric and Power Company 

(licensee) dated May 1, 1978 complies with the standards and require

iwents of the Atomic Energy Act of 1954, as amended (the Act) and the 

Conmiission's regulations as set forth .in 10 CFR Chapter I; 

B. The facility will operate in conformity with the license, as amended, 

the provisions of the Act, and the regulations of the Coianiission; 

C. There is reasonable assurance (i) that the activities authorized by 

this amendment can be conducted without endangering the health and 

safety of the public, and (ii) that such activities will be conducted 

in compliance with the Commnission's regulations; 

D. The issuance of this amendment will not be inimical to the common 

defense and security or to the health and safety of the public; and 

E. The issuance of this amendment is in accordance with 10 CFR Part 51 of 

the Coftimission's regulations and all applicable requirem~ents have been 

satisfied.  

2. Accordingly, the license is amended by changes to the Appendix A Technical 

Specifications as indicated in the attachment to this license amendment.  

Facility Operating License No. NPF-4 is hereby amended to read as follows: 

(2) Technical Specifications 

The Technical Specifications contained in Appendix A as revised 

through Amendment No., 14, are hereby incorporated into this license.  

The licensee shall operate the facility in accordance with the 

Technical Specifications.  _ ~7909250 •
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3. This license amendment is effective as of the date of issuance.  

FOR THE NUCLEAR REGULATORY COMMISSION 

Olan D. Parr, Chief 
Light Water Reactors, Branch #3 
Division of Project Management 

Date of Issuance: AUG 17 1979 

-Enclosure: 
Revised pages to Appendix A 

Technical Specifications 
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ATTACHMENT TO LICENSE AMENDMENT NO.i4 

FACILITY OPERATING LICENSE NO. NPF-4

DOCKET NO. 50-338 

Replace the following pages of the Appendix "A" Technical Specifications 
with the enclosed pages as indicated. The revised pages are identified by 
Amendment number arrd contain vertical lines indicating the area of change.  
The corresponding overleaf pages are also provided to maintain document 
completeness.  

Pages 

5-5 
5-6

NORTH ANNA-UNIT 1 i

1 909%0

Amendment No. '14



DESIGN FEATURES 

a. In accordance with the code requirements specified in Section 
5.2 of the FSAR, with allowance for normal degradation pur
suant to the applicable Surveillance Requirements, 

b. For a pressure of 2485 psig, and 

c. For a temperature of 650 0 F, except for the pressurizer which 
is 680 0 F.  

VOLUME 

5.4.2 The total water and steam volume of the reactor coolant system is 
9957 + 10 cubic feet at a nominal Tavg of 525 0 F.  

5.5 METEOROLOGICAL TOWER LOCATION 

5.5.1 The meteorological tower shall be located as shoWn on Figure 5.1
1.  

5.6 FUEL STORAGE 

CRITICALITY 

5.6.1 The spent fuel storage racks containing new and/or spent fuel are 
designed and shall be maintained with a nominal 14 inch center-to-center 
distance between fuel assemblies placed in the spent fuel storage racks 
to ensure a k , equivalent of < 0.95 with the storage pool filled with 
unborated watr The k of <-0.95 includes a conservative allowance 
of 3.7% Ak/k for uncertgties.  

The new fuel pit storage racks are designed and shall be maintained with 
a nominal 21 inch center-to-center distance between new fuel assemblies 
such that, on a best estimate basis, k will not exceed .98 with fuel 
of the highest anticipated enrichment WTplace assuming optimum moderation.* 

If fresh fuel is stored dry for a core loading in the spent fuel racks, 
a center-to-center distance between new fuel assemblies will be admini
stratively limited to 28 inches. On a best estimate basis, k f.will 
not exceed .98 with fuel of the highest anticipated enrichment inplace 
assuming optimum moderation.* 

*E.G., an aqueous foam envelopment as the result of fire fighting.

NORTH ANNA - UNIT 1 Admendment No. 145-5



DESIGN FEATURES

DRAINAGE 

5.6.2 The spent fuel pit is designed and shall be maintained to prevent 
inadvertent draining of the pool below elevation 288.83 feet. Mean Sea 
Level, USGS datum.  

CAPACITY

5.6.3 The fuel storage pool is designed and shall be maintained with a 
storage capacity limited to no more than 966 fuel assemblies.  

5.7 COMPONENT CYCLIC or TRANSIENT LIMIT 

5.7.1 The components identified in Table 5.7-1 are designed and shall 
be maintained within the cyclic or transient limits of Table 5.7-1.

NORTH ANNA - UNIT 1

I I
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SAFETY EVALUATION BY THE OFFICE OF 

NUCLEAR REACTOR REGULATION 
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SPENT FUEL STOtAGE RACKS 

FACILITY OPERATING L-CENSE NO. NPF-4 

VIRGINIA ELECTRIC A D POWER COMPANY 

NORTH ANNA POWER STAT ji, UNITS 1 AND 2 

DOCKET NOS. 50-33' AND 50-339
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SAFETY EVALUATION BY THE OFFICE OF NUCLEAR REACTOR REGULATION 

RELATING TO MODIFICATION OF THE SPENT FUEL STORAGE RACKS 

FACILITY OPERATING LICENSE NO. NPF-4 

VIRGINIA ELECTRIC AND POWER COMPANY 

NORTH ANNA POWER STATION, UNITS I AND 2 

DOCKET NOS. 50-338 AND 50-339 

1.0 INTRODUCTION 

In a letter dated May 1, 1978, the Virginia Electric and Power Company 
requested an amendment to Facility Operating License No. NPF-4 to increase 
the spent fuel storage capacity of the fuel pool for the North Anna Power 

Station, Units I and 2, from the present capacity of 400 fuel assemblies 
(approximately 2-1/2 cores) to 966 fuel assemblies (approximately 6 cores).  
The expanded storage capacity would allow the storage of all spent fuel 
to be generated by the operation of North Anna Power Station, Units 1 
and 2, from the present until about 1987 and still provide storage space 
for the discharge of a full core loading.  

2.0 EVALUATION 

2.1 Criticality 

The present spent fuel storage racks, which utilize a center-to-center 

spacing of 21 inches, would be removed and replaced with new stainless 
steel racks utilizing a center-to-center spacing of 14 inches between 
individual storage cans (cells). The licensee has provided a criticality 
analysis utilizing these revised spent fuel storage rack dimensions for 
normal, abnormal, and accident conditions. A fresh fuel enrichment of 
3.5 weight percent uranium 235 was assumed and the water in the pool 
was assumed to be at 68 degrees Fahrenheit and to be free of soluble boron.  
Credit was taken for the neutron poisoning effect of the stainless steel 
cans, but for no other poisons in the racks. The fuel rack array was 
assumed to be infinite in all three dimensions.  

The licensee performed calculations using the NUS Corporation version 
of the LEOPARD Code, which has been verified by comparison with critical 
experiments. Further verification was done by comparison of selected 
cases with results of KENO calculations. From these comparisons, a 
calculational uncertainty was obtained. Sensitivity studies were per
formed which investigated the effect of lattice pitch uncertainties, 
uncertainties in thickness and composition of the stainless steel 
cans, variations in pool temperature, and uncertainties in the fuel 
enrichment. The Leopard Code and KENO Code are industry standards which 
have been verified by experiment and, therefore, we find these calculational 

methods to be acceptable.

1-1



The calculations resulted in a nominal effective multiplication factor 

(K effective)* of 0.889 for the racks and a value of 0.924 when all 
uncertainties were algebraically combined. This value is more conservative 
than our acceptance criterion of 0.95, as specified in Section 9.1.2 of 
the Standard Review Plan, and is, therefore, acceptable. Additionally, 
there is an existing technical specification in the North Anna operating 
license which limits k effective in the spent fuel pool to 0.95.  

The limiting accident condition is that in which an assembly (without 
stainless steel can) is placed next to the storage rack array at the 
closest point (5 inch water gap) permitted by a mechanical restriction 
on the rack. This resulted in an increase of the effective multiplication 
factor (k effective) of less than 0.1 percent (to 0.925) which meets our 
acceptance criterion of 0.95 and is, therefore, acceptable.  

2.2 Design 

The spent fuel pool is a reinforced concrete seismic Category I structure 

with a 1/4 inch thick stainless steel liner. The spent fuel pool is 
located in the fuel building which is supported by a reinforced concrete 

mat on bedrock.  

The modified storage rack design will preclude storage of fuel assemblies 
in other than their prescribed locations as did the racks being replaced.  
The new storage racks are classified as seismic Category I and the design 
is in accordance with the applicable portions of Sections 3.7 and 3.8 
of the Standard Review Plan considering loads, load combinations and 
structural acceptance criteria. The proposed storage rack design is 
also in accord with the recommendations of Regulatory Guide 1.29, "Seismic 
Design Classification". Design codes are based on Part I of the American 
Institute of Steel Construction "Specification for the Design, Fabrication 
and Erection of Structural Steel for Buildings," dated February 12, 1969 
and its Supplements 1, 2 and 3 for their elastic design methodology 
and allowable stress criteria. Yield strengths were obtained from 
appropriate American Society of Mechanical Engineers Boiler and Pressure 
Vessel Code, Section III tables for stainless steel structures and the 
American Institute of Steel Construction "Manual of Steel Construction" 
was used for guidance to determine the allowable design stresses. WAe 
find the codes and standards used in the design of the new storage racks 
to be in compliance with the Standard Review Plan, and, therefore, acceptable.  

The modeling and analytical methods for seismic analysis of the spent fuel 

storage racks are in compliance with the recommendations of Sections 3.7 and 
3.8 of the Standard Review Plan. Racks are modeled in detail using beam and 

*k effective is the ratio of neutrons from fissions in each generation to 
the total number lost by absorption and leakage in the preceeding generations.  
To achieve criticality in finite system, k effective must equal 1.0.  
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;late finite elements with consideration of gaps between assemblies and 

submergence in liquid. A response spectrum modal dynamic analysis is employed 

for seismic design and the response spectra used for the operating basis 

earthquake and safe shutdown earthquake are the same as those used in 

other NJorth Anna Power Station, Units I and 2, seismic Category ' structures.  

The fuel racks could slide under seismic conditions, but will be designed 

against tipping and overturning. The proposed modification does not change 

the physical configuration of the spent fuel pool. However, two additional 

floor pads to accommodate seismic loads from the proposed fuel storage racks 

are presently installed in the fuel pool. This installation was performed 

before the issuance of the operating license for Unit 1. The additional 

embeoments or pads, which are anchored to the concrete via use of rock 

anchor bolts, have been seismically designed and analyzed, and would not 

impair the structural integrity of the pool structure nor cause any leakage 

problem.  

We have determined that, although the load in the fuel pool will be more 

than twice the original load, no significant settlement of the fuel building 

is expected because the fuel building is supported by a reinforced concrete 

mat on bedrock as stated above.  

We conclude that the proposed spent fuel storage racks do not involve any 

significant change in design methods and criteria of structures, nor cause 

any potential problem in structural integrity and are, therefore, acceptable.  

2.3 Materials 

The materials to be used for construction of the spent fuel storage racks 

have been identified by specification and found to be in conformance with 

the requirements of Section III of the American Society of Mechanical 

Engineers (ASME) Boiler and Pressure Vessel Code. The mechanical properties 

of the selected material satisfy Appendix I of Section III of the American 

Society of Mechanical Engineers Boiler and Pressure Vessel Code and Parts 

A, B and C of Section II of the Code.  

The revised spent fuel storage rack material is Type 304 austenitic stainless 

steel as was the previous material. Type 304 is compatible with the expected 

environment, as proven by testing and satisfactory past service performance.  

Therefore, general corrosion of the material will be negligible. Galvanic 

corrosion is avoided since stainless steel Type 304 material is also used 

in the construction of the base structure angle plates, embedment plates 

and the spent pool liner.  

The controls to be imposed upon the fabrication of the austenitic stainless 

steel material used in the construction of the spent fuel storage racks 

satisfy the requirements of Regulatory Guide 1.31, "Control of Ferrite 

Content of Stainless Steel Weld Metal" and American National Standard 

institute (ANSI) Standard N45.2.1, "Cleaning of Fluid Systems and Associated
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Components During the Construction Phase of Nuclear Power Plants." The 
welding procedures and the welders are qualified in accordance with the 
requirements of Section IX of the American Society of Mechanical Engineers 
Boiler and Pressure Vessel Code.  

Since materials selection, fabrication practices and cleaning procedures 
will be performed in accordance with the requirements of the ASME Code, 
the ANSI standard and the regulatory guide referenced above, we conclude that 
there is reasonable assurance that the spent fuel storage racks will perform 
satisfactorily in service.  

2.4 Safety Analysis 

In Section 9.1.4 of the North Anna Power Station, Units I and 2 Safety 
Evaluation Report, we concluded that the fuel handling system and facili
ties design was not in conformance with paragraph C.5 of Regulatory Guide 
1.13, "Fuel Storage Facility Design Basis", regarding prevention of moving 
cranes carrying heavy loads into the vicinity of the pool and was not 
acceptable. Subsequent to the issuance of the Safety Evaluation Report, 
the licensee modified the design of the spent fuel pool to provide a wall 
between the spent fuel storage area and the fuel cask loading pit to preclude 
damage to stored fuel in the event of a cask drop. Our evaluation of this 
modification is contained in Section 9.0 of Supplement 8 to the Safety 
Evaluation Report, dated December 1977. We determined that the licensee's 
modification to prevent the potential damage from a cask drop was acceptable.  
The proposed increased spent fuel storage rack design will not affect 
this conclusion since there will be no structural modifications made to 
the spent fuel pool or the separating wall.  

We have underway a generic review of load handling operations in the vicinity 
of spent fuel pools to determine the likelihood of a heavy load impacting 
fuel in the pool and, if necessary, the radiological consequences of such 
a event. However to minimize the dropping of heavy loads on the spent fuel 
pool, Section 3.9.7 of the Technical Specifications for the North Anna Power 
Station Unit I operating license limits loads over the irradiated assemblies 
in the pool to 3250 pounds. This is the approximate weight of a single 
assembly which was used in the design basis fuel element drop analysis 
discussed below. Therefore, we conclude that the likelihood of a heavy load 
handling accident is sufficiently small so that the acceptability of the 
proposed modification is not affected, and that no additional restrictions 
on load handling operations in the vicinity of the spent fuel pool are 
necessary while our generic review is underway.



in Section 15.4 of the Safety Evaluation Report for the sNorth Anna Power 
Station, Units I and 2, dated June 4, 1976, we evaluated the radiological 
consequences of a postulated fuel handling accident (design basis event) 
in the spent fuel storage area, and determined that the resultant offsite 
doses are well within the guidelines of 10 CFR Part 100. The analysis 
for this evaluation conservatively assumed that an element that had 
operated in the maximum power region of the core and had decayed for a 
minimum cooling time, is dropped the full height to the bottom of the 
spent fuel pool and all of the cladding is damaged. The consequences 
of an element dropped onto the storage racks would be less severe since 
the first rack supports extend above the stored fuel assemblies themselves 
and the drop height would be significantly less. The proposed doubling 
of the storage capacity of the spent fuel pool will not change the results 
of the above evaluation since the same underlying assumptions are still 
valid. Therefore, we conclude that the proposed modifications will not 
increase the radiological consequences of the postulated design basis 

fuel handling accident.  

The flood design criteria for the North Anna Power Station, Units I and 

2, was evaluated in Section 3.4 of the Safety Evaluation Report, and 
found acceptable to preserve the structural integrity of seismic Category 
structures and seismic Category I systems and components within these 
structures. The design criterion for the tornado missile protection for 
the facility was such that tornado-generated missiles would not cause 
damage to more than one spent fuel assembly within the spent fuel pool.  
This matter was evaluated in Sections 3.5 and 9.1.2 of the Safety Evaluation 
Report and our basis for accepting the design of the fuel building and 
spent fuel pool, with regard to missile protection, was that there is 
a low probability that a tornado-generated missile would damage sufficient 
fuel assemblies to cause offsite doses in excess of 10 CFR Part 1O0.  
The design provisions for protection from flood and tornado missiles are 
unaffected by the proposed modification and are, therefore, acceptable.  

On the basis of the above, we conclude that the increase in the number 
of assemblies in the fuel storage pool of the North Anna Power Station, 
Units I and 2, will not increase the offsite radiological consequences 
beyond the design basis fuel handling accident.  

2.5 Thermal Analysis 

We had previously found the design for the spent fuel pool cooling and 
purification system to be acceptable, as discussed in Section 9.1.3 of 
the Safety Evaluation Report.
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The licensee has performed a design heat load calculation for the existing 

spent fuel pool cooling system assuming 966 spent fuel assemblies in the 

pool and that the plant had operated at a power stretch rating of 2990 

megawatts thermal. We have performed an independent evaluation of the 

capability of the spent fuel pool cooling and purification system to 

handle the increased cooling requirements resulting from the additional 

spent fuel storage without modification to the system. For this evaluation, 

we conservatively assumed that the decay heat load for the pool based on 
back to back annual refuelings of each unit would include the heat load 

from a third of a core from one unit at equilibrium conditions which is 

placed in the pool 150 hours after reactor shutdown plus the heat load 

from a third of a core from the other unit placed in the pool 150 hours 

after reactor shutdown, 45 days previously and 16 previous one-third core 

annual cyclic refueling discharges.  

Each spent fuel pooling cooling system is designed for a heat removal 

capability of 56.8 million British thermal units (BTU) per hour. Our 

evaluation verifies that the revised normal spent fuel heat load will be 
19.4 million British thermal units per hour which is an incremental 

increase of 5.6 million British thermal units per hour (40 percent increase) 

attributable to the proposed modifications. The present system is adequate 

for removing this incremental increase in heat load, and it results in an 
increase in the heat load to the service water system of approximately five 

percent.  

Our evaluation of the spent fuel pool cooling system for the original 

fuel storage configuration, as presented in Section 9.1.3 of the Safety 
Evaluation Report, disclosed that the spent fuel pool cooling system will 

maintain the pool water temperature below 140 degrees Fahrenheit assuming 

a total spent fuel inventory of one third of a core and below 170 degrees 
Fahrenheit for emergency conditions where total spent fuel inventory of 

one plus one third core at equilibrium conditions is stored. Our evaluation 

of the proposed spent fuel pool modification has verified that the existing 

spent fuel pool cooling system can also maintain these specified temperatures 
for the proposed modification. Therefore, we find that the existing spent 

fuel pool cooling system is acceptable for the proposed modifications.  

The maximum load on the fuel pool purification portion of the system occurs 

during refueling operations when fuel is being moved or when larger than 
normal amounts of defective fuel are stored in the racks. The purification 

portion of the system has the design capability of accommodating any 

anticipated increase in the amount of stored defective fuel resulting from 

the increase in-the storage capacity.
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On the basis of our review, we conclude that the present cooling and 

purification capacity of the spent fuel pool will be sufficient to 

handle the incremental heat load and potential water quality degradation 

in the pool that would be added by the modification and that the spent 

fuel pool cooling and purification system is acceptable for the proposed 

modification.  

2.6 Radiation Protection 

The licensee plans to perform the modification to the spent fuel pool 

storage capacity prior to any contact with radioactivly contaminated spent 

fuel pool storage coolant and shielding water. If this takes place, there will 

be no personnel radiation exposure associated with the modification. In 

the event that the modification takes place after spent fuel is stored in 

the spent fuel storage pool, then there will be some radiation exposure 

to the plant personnel who replace the racks that have been exposed to 

radioactively contaminated coolant. Based on information that we have 

on exposures to personnel from pressurized water reactors which already 

have modified their spent fuel storage pools, we would expect the exposure 

at the North Anna Power Station, Units I and 2, to be less than 20 man-rem.  

This installation is expected to be performed only once during the 

lifetime of the station and, therefore, any resultant exposure would 

represent only a small fraction of the total man-rem burden from expected 

occupational exposure. This small increase in radiation exposure will not 

affect the licensee's ability to maintain individual occupational doses 

as low as is reasonably achievable and within the limits of 10 CFR 20.  

We have evaluated the radiation protection design features to assure that 

occupational radiation exposures to plant personnel due to the proposed 

modification will not significantly increase.  

Although it is expected that the additional spent fuel in the pool will 

increase the amount of corrosion and fission products introduced into the 

cooling water to some extent, as noted above in Section 2.5, the existing 

purification system will provide adequate removal of those nuclides to 

assure that the radiation fields will not exceed 1.5 to 3.0 millirem per 

hour at waist level at the edge of the pool. We consider these radiation 

fields and resultant exposures during fuel handling operations to be 

acceptable. Additionally, the licensee provided actual radiation field data 

and radiation exposure data from their Surry Power Station, Units 1 and 2 

(Docket Nos. 50-280 and 50-281) which has a spent fuel storage capacity and 

design similar to that proposed for the North Anna Power Station, Units 1 

and 2. The radiation shield water in the storage pool will provide adequate 

shielding for the additional fuel elements. Based on operating experience 

at the Surry Power Station, Units 1 and 2, the exposure of personnel to airborne 

radioactivity will be within the limits of 10 CFR Part 20.
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Accordingly, we conclude that storing additional fuel in the spent fuel 
pool will not result in any significant increase in doses received by 

occupational workers and that the radiation protection design is acceptable 

without change for the proposed modification.  

2.7 Industrial Security 

We have reviewed the proposed modification with respect to industrial 
sabotage. We consider the fuel array compaction in the spent fuel pool 

to have no effect or relevance to the security plan for the North Anna 

Power Station, Units 1 and 2. Our conclusion is based on the fact that 
the spent fuel pool is designated as a vital area. As a vital area, it 
is afforded the protection required by 10 CFR Section 73.55 to provide 
high assurance against successful industrial sabotage by both of the 

following: 

(I) A determined violent external assault, attack by stealth, or 

deceptive actions, of several persons with the following attributes, 

assistance and equipment: (i) well-trained (including military 

training and skills) and dedicated individuals, (ii) inside 

assistance which may include a knowledgeable individual who attempts 
to participate in both a passive role (e.g., provide information) 

and an active role (e.g., facilitate entrance and exit, disable 

alarms and communications, participate in violent attack), (iii) 

suitable weapons, up to and including hand-held automatic weapons, 
equipped with silencers and having effective long range accuracy, 
(iv) hand-carried equipment, including incapacitating agents and 

explosives for use as tools of entry or otherwise destroying the 

reactor integrity, and 

(2) An internal threat of an insider, including an employee (in any 

position).  

In light of the above, compaction of the fuel array in the spent fuel 

storage pool does not change the required level of protection nor the 
structural design of the external barriers of the pool against the 

threat of industrial sabotage.  

3.0 SUMMARY 

Our evaluation supports the conclusion that the proposed modification 

to the spent fuel pool for the North Anna Power Station, Units 1 and 2 

is acceptable because:
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(1) The physical design of the new storage racks will preclude 

criticality for any moderating condition with the limits imposed.  

(2) The spent fuel pool cooling system has adequate cooling capacity.  

(3) The increase in occupational radiation exposure to individuals 

due to the storage of additional fuel in the spent fuel pool 

would be negligible.  

(4) The installation and use of the new fuel racks can be accomplished 

safely.  

(5) The likelihood of an accident involving heavy loads in the vicinity 

of the spent fuel pool is not affected by the proposed modification 

and is sufficiently small that no additional restrictions on load 

handling operations in the vicinity of the spent fuel pool are necessary 

while our generic review is underway.  

(6) The structural design and the materials of construction are 

adequate and meet the applicable design criteria.  

4.0 CONCLUSION 

Based on the considerations discussed above we conclude that: (1) there 

is reasonable assurance that the health and afety of the public will 

not be endangered by operation in the propo ýd manner, and (2) such activities 

will be conducted in compliance with the Cor lission's regulations and 

the issuance of this amendment will not be inimical to the common defense 

and security or the health and safety of the public.
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1.0 DESCRIPTION OF THE PROPOSED ACTION 

By application dated May 1, 1978,-1 the Virginia Electric and Power 
Company (Vepco or the licensee) requested an amendment to Facility 
Operating License NPF-4, which was issued for North Anna Power Station 
Unit No. 1 on November 26, 1977. The proposed amendment would allow 
an increase in the storage capacity of the spent fuel pool (SFP), 
which is shared by Units 1 and 2, from 400 to 966 fuel assemblies.  
This increase in the capacity would be accomplished by installing 
storage racks with a center-to-center spacing of 14 inches between 
adjacent vertical cells in place of the existing racks which have a 
21-inch center-to-center spacing between cells. No changes would be 
made in the overall pool dimensions or the pool cooling and purifica
tion systems.  

The licensee proposes to complete the installation of the higher 
density racks prior to the initial discharge of spent fuel from Unit 1, 
which is scheduled for the fall of 1979.  

Environmental impacts of Units 1 and 2, as designed, were considered 
in the "Final Environmental Statement related to the continuation of 
construction and operation of Units 1 and 2 and the construction of 
Units 3 and 4, North Anna Power Station," issued in April 1973 by the 
Directorate of Licensing, U.S. Atomic Energy Commi'ssion, and in the 
"Addendum to the Final Environmental Statement related to operation of 
North Anna Power Station, Units 1 and 2," NUREG-0134, issued in 
November 1976 by the U.S. Nuclear Regulatory Commission. The purpose 
of this environmental impact appraisal (EIA) is to determine and 
evaluate any additional environmental impacts which are attributable 
to the proposed increase in SFP storage capacity.  

2.0 NEED FOR INCREASED STORAGE CAPACITY 

According to the licensee's planned refueling schedule, 2 52 spent fuel 
assemblies will be replaced in Unit 1 each fall beginning in 1979 and 
52 assemblies will be replaced in Unit 2 each fall beginning in 1980.  
On this basis, 364 spent fuel assemblies will be discharged to the SFP 
by the end of 1982 and normal refueling of either reactor will not be 
possible thereafter unless the SFP's capacity is expanded or storage 
is made available offsite.* 

*One of the reactors could have 52 assemblies replaced one more time 
by placing a spent fuel rack in the cask loading area, but this is not 
considered operationally feasible if that once all other racks are 
fi'lled and spent fuel is placed in this particular rack, no inter
change of racks could be made and no further refuelings could take 
place. 3

-I -

1ý



Without refueling in 1983, the reactor cores would soon have insuffic
ient reactivity to continue operation and the facility would have to 
be shutdown.  

The licensee is evaluating the use of reload cycles longer than 12 
months; consequently, the scheduling of refueling operations may 
change. However, evaluations for similar units at the Surry Nuclear 
Power Station indicated that introducing extended cycles before Cycle 
3 would not be economically attractive.4 Furthermore, an extended 
cycle requires that a greater number of assemblies be replaced at each 
refueling. As a result, the date when the present SFP capacity will 
be full would not be extended appreciably by adoption of longer 
reload cycles.  

A more immediate necessity for expanded storage capacity arises from 
the prudent practice of maintaining sufficient room in the SFP to 
off-load a full core (157 fuel assemblies) should this be necessary 
for inspection or repair of reactor internal equipment or piping.  
While this capability is not necessary to protect the health and 
safety of the public, it is desirable to reduce occupational expos
ures. With the present SFP capacity, the licensee will lose full core 
discharge capability after one unit is refueled in the fall of 1981.  

As stated by the licensee,' the SFP design was predicated on being 
able to ship spent fuel offsite for processing after about 150 days of 
residence time in the pool for decay of short-lived radioactive fission 
products. However, spent fuel is not currently being reprocessed on a 
commercial basis in the United States and storage capacity away from 
reactor sites is available only on an emergency basis. 5 Additional 
spent fuel storage capacity is eventually expected to become available 
at facilities provided by the Department of Energy (DOE); various 
options are being considered which could result in shipments to such 
interim facilities in 1984 and to long-term disposition facilities 
commencing during the 1990-1993 time frame. 6 , 7 However, these dates 
are uncertain since the Congress has not yet authorized or funded 
these facilities. Furthermore, DOE has stated its intent not to 
accept spent fuel for interim storage until it has decayed for five 
years and not to accept it for long-term storage until it has decayed 
for ten years (so that the fuel can be stored dry without forced-air 
ventilation). 8 The earliest these conditions can be met by spent fuel 
discharged from Unit 1 would be in the fall of 1984 for interim storage 
and the fall of 1989 for long-term storage.  

Based on the above information, there is clearly a need for additional 
onsite spent fuel storage capacity to assure continued operation of 
Units 1 and 2, with full core off-load capability, after the fall of 
1981. The proposed expansion of the SFP capacity to 966 assemblies 
would provide this capability until the fall of 1987, using annual

-2-



refueling cycles. If longer refueling cycles, such as the 18-month 
cycles at the Surry plant, were also adopted after the first two 
cycles, the staff estimates that operation with full-core off-load 
capability could be extended approximately one year beyond 1987.  
However, without expansion of the SFP, adoption of 18-month cycles 
would not extend the full-core off-load capability beyond the fall of 
1981. Thus, additional storage capacity is needed even if extended 
refueling cycles are adopted.  

3.0 THE FACILITY 

Units 1 and 2 each have a pressurized water reactor (PWR) with a 
maximum design power level of 2900 megawatts thermal (MWt).' Steam 
generated with the reactor heat can be used in turbine-generators to 
produce up to 980 megawatts electrical (MWe) per unit. Unit 1 is 
presently licensed to operate at a maximum steady-state reactor power 
level of 2775 MWt, which provides an electrical output of approx
imately 942 MWe.  

Principal features of the facility which are pertinent to this eval
uation are briefly described below for convenience in following the 
discussion in subsequent sections of this appraisal. More details are 
presented in the FES and the Addendum mentioned in Section 1 and in 
the Safety Evaluation Report (SER) issued by the staff in June 1976.  

3.1 Fuel Inventory 

The weight of fuel, as UO , in each reactor is approximately 181,200 
pounds. The fuel is contained in long sealed tubes called fuel rods.  
A cluster of 264 fuel rods arranged in a 17 x 17 array makes up each 
of the 157 fuel assemblies in a reactor.  

The proposed modification of the SFP would not change the quantity of 
uranium fuel used in the reactor over the anticipated operating life 
of the facility and would not change the rate at which spent fuel is 
generated by the facility. The added storage capacity would increase 
the number of spent fuel assemblies that could be stored in the SFP 
and the length of time that some of the fuel assemblies could be 
stored in the pool.  

3.2 Purpose of the Spent Fuel Pool 

Spent fuel assemblies are intensely radioactive due to their fresh 
fission product content when initially removed from the core and they 
have a high thermal output. The SFP was designed for storage of these 
assemblies to allow for radioactive and thermal decay prior to ship
ping them to a reprocessing facility. The major portion of decay 
occurs in the first 150 days following removal from the reactor core.  
After this period, the spent fuel assemblies may be withdrawn and
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placed in heavily shielded casks for shipment. Space permittinq, the 
assemblies may be stored for lonqer periods, allowinq continued fission 
product decay and thermal coolinq.  

3.3 Spent Fuel Pool Coolinq and Purification System 

The SFP is provided with a cooling system to remove residual heat from 

the fuel stored in the pool and purification equipment to maintain the 

quality and clarity of the water in which the fuel assemblies are 

immersed. This system is discussed in Section 9.1.3 of the SER.  

The cooling system is designed to maintain the pool water temperature 

at or below 140 F under normal refueling conditions (when one-third 
of the fuel assemplies are replaced), and below bulk pool boiling 
temperature under abnormal conditions (unloading a full core of fuel 
assemplies into the SFP). Two cooling loops are provided, each with 
a full capacity (2750 gpm) circulating pump and a heat exchanger 
designed to remove heat, fr.om the pool at a rate of 56.8 x 106 BTU/hour.  

The two loops are also cross-connected for flexibility in the event 
of a component failure.  

In operation, a circulating pump draws water from one end of the pool, 
circulates it through a heat exchanger and returns it to the other end 

of the pool. Purity of the water is maintained by passing a portion 
of the water, approximately 130 gpm, through a 45 ft 3 demineralizer 

and filter. Three purification pumps, two filters and one deminer

alizer are provided for this function. There is also a skimmer system 
to remove surface dust and debris from the SFP.  

3.4 Cooling Water Systems 

The heat exchangers in the SFP cooling system discharge the heat from 
the SFP to the closed-loop component cooling water system which is 
designed to remove heat from major components in the station. This 

system is cooled via heat exchangers by water from the service water 

reservoir which is circulated through the plant auxiliary cooling 
systems and returned to the service water reservoir.  

Makeup water for the service water system (usually less than 200 gpm 

for two units) is taken from Lake Anna along with the much larger 

quantity of cooling water (1,905,600 gpm) which circulates through the 

turbine steam condensers and the waste heat treatment facility (WHTF) 

before returning to the lake. The maximum normal blowdown of the 

service water reservoir (when necessary to correct its chemistry) to 

the circulating water discharge tunnel is 50 gpm. This occasional 

blowdown to the WHTF, and thence to Lake Anna, is the only liquid 

under normal operating conditions which relates to the disposition of
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heat from the SFP and it will occur regardless of the proposed SFP 
modification.  

Details of the WHTF are discussed in Section 3.3 of the FES. During 
full-load operation of Units 1 and 2, a total thermal load of approx
imately 13.7 x lO9 Btu/hr will be dissipated to the environment. Of 
this amount, approximately 10.9 x lO7 Btu/hr (about 0.7%) will be 
contributed by the service water system under normal operating con
ditions. If necessary to offload a full core to the SFP, the contri
bution of the service water system would increase to approximately 
12.6 x lO7 Btu/hr for a short time, but the total thermal load dis
sipated by the plant would diminish to about 6.9 x lO9 Btu/hr as one 
of the units is shut down. Heat in the service water is normally 
dissipated by sprays in the service water reservoir; however, the 
service water can be discharged to the WHTF in emergencies.  

3.5 Radioactive Wastes 

The station contains waste treatment systems designed to collect and 
process the gaseous, liquid and solid wastes that might contain radio
active material. These waste treatment systems for Units 1 and 2 were 
evaluated in the FES dated April 1973 and the Addendum to the FES 
dated November 1976. No changes in these systems are required due to 
the SFP modification.  

4.0 ENVIRONMENTAL IMPACTS OF THE PROPOSED ACTION 

4.1 Land Use 

The external dimensions of the SFP will not change because of the 
proposed expansion of its storage capacity; therefore, no additional 
commitment of land is required. The SFP is intended to store spent 
fuel assemblies under water for a period of time to allow shorter
lived radioactive isotopes to decay and to reduce their thermal heat 
output. This type of use will remain unchanged by the modification 
but the additional storage capacity would provide for a total of 18 
normal refuelings compared to 7 such refuelings at present. Thus, the 
proposed modification would result in more efficient use of the land 
already designated for spent fuel storage.  

4.2 Water Use 

As indicated in Section 2.5 of the staff's Safety Evaluation of the 
proposed modification, dated January 29, 1979, we have verified that 
the existing SFP cooling system can maintain the same pool water 
temperatures specified for the original fuel storage configuration.  
Although the heat to be dissipated would increase somewhat, the amount 
of makeup water required for pool operation would be essentially the
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same as that previously considered, since the design temperature 
limits and rate of water circulation through the pool remain the same.  

However, storing additional fuel in the SFP would increase the heat 
load transferred to the closed-loop component cooling water system, 
and then to the service water system by a maximum of 5.6 x 106 Btu/hr.  
Dissipation of this heat by evaporation from the service water res
ervoir would require approximately 12 gpm of additional makeup water.  
This is a very small amount compared to the station's total water 
requirements (about 1,905,600 gpm) and would not have noticeable 
effects on Lake Anna.  

4.3 Nonradiological Effluents 

No additional chemicals or biocides are to be used because of the SFP 
expansion. Therefore, the only nonradiological effluent attributable 
to the amendment would be the additional heat load of 5.6 x 106 

Btu/hr dissipated from the service water system. This is about 5.5 
percent more than the 103.1 x 106 Btu/hr heat load on the service 
water reservoir under normal operation and about 4.6 percent of the 
122.5 x 106 Btu/hr heat load under abnormal conditions (unloading a 
full core), without the SFP modification. The incremental effects of 
evaporating 12 gpm to dissipate this additional heat (Sect. 4.2) would 
be minimal. The service water reservoir is located onsite near the 
main structures of the station (FES Fig. 3.1) and any additional atmos
pheric effects of its operation such as fogging and icing are unlikely 
to occur offsite.  

There is provision for discharge of the service water system to the 
WHTF if the need should arise. The addition of 5.6 x 106 Btu/hr to 
the total discharge from Units 1 and 2 (13.7 x 109 Btu/hr)* would be 
an increase of only 0.04%. This would not have noticeable incremental 
effects on aquatic biota or the environment.  

4.4 Radiological Impacts 

4.4.1 Introduction 

The potential offsite radiological environmental impacts associated 
with the expansion of the spent fuel storage capacity were evaluated 
and determined to be environmentally insignificant as addressed below.  

*The applicant's submittal of May 1, 1978, indicated 13.7 x 109 

Btu/hr in Table 7-2 as the total heat discharged to the environment; 
of this total, 13.15 x 10 Btu/hr is discharged from the turbine 
steam condensers to the WHTF 109 x 106 Btu/hr from the service 
water reservoir and 350 x 104 Btu/hr from the bearing cooling 
towers are dissipated to the atmosphere.
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The additional spent fuel which would be stored due to the expansion 
is the oldest fuel which has not been shipped from the plant. This 
fuel will have decayed for at least three years. During storage of 
the spent fuel under water, both volatile and nonvolatile radioactive 
nuclides may be released to the water from the surface of the assem
blies or from defects in the fuel cladding. Most of the material 
released from the surface of the assemblies consists of activated 
corrosion products, such as Co-58, Co-60, Fe-59 and Mn-54, which are 
not volatile. The radionuclides that might be released to the water 
through defects in the cladding, such as CS-134, Cs-137, Sr-89 and 
Sr-90, are also predominately nonvolatile. The primary impact of such 
nonvolatile radioactive nuclides is their contribution to radiation 
levels to which workers in and near the SFP would be exposed. The 
volatile fission product nuclides of most concern that might be 
released through defects in the fuel cladding are the noble gases 
(xenon and krypton), tritium and the iodine isotopes.  

Experience at the General Electric Company's Morris Operation (MO) in 
Illinois and Nuclear Fuel Services (NFS) at West Valley, New York, 
indicates that there is little radionuclide leakage from spent fuel 
stored in pools after the fuel has cooled from four to six months. 9 

The predominance of radionuclides in the spent fuel pool water appear 
to be radionuclides that were present in the reactor coolant system 
prior to refueling (which becomes mixed with water in the spent fuel 
pool during refueling operations) or crud dislodged from the surface 
of the spent fuel during transfer from the reactor core to the SFP.  
During and after refueling, the spent fuel pool purification system 
reduces the radioactivity concentrations considerably. It is theorized 
that most failed fuel contains small, pinhole-like perforations in the 
fuel cladding at the reactor operating condition of approximately 
8000 F. The cladding temperature declines rapidly after the reactor 
is shutdown and the cladding continues to cool in the pool so that 
its temperature after several weeks is relatively low, less than 
180'F. This substantial temperature lowering should reduce the rate 
of release of fission products from the fuel pellets and decrease the 
gas pressure in the gap between pellets and clad, thereby tending to 
retain the fission products within the gap. In addition, most of the 
gaseous fission products have short half-lives and decay to insignifi
cant levels within a few months.  

4.4.2 Effect of Fuel Failure on the SFP 

Experience indicates that there is little radionuclide leakage from 
Zircaloy-clad spent fuel stored in pools for over a decade. Operators 
at several reactors have discharged, stored, and/or shipped relatively 
large numbers of Zircaloy-clad fuel elements which developed defects 
during reactor exposures, e.g., Ginna, Oyster Creek, Nine Mile Point, 
and Dresden Units Nos. 1 and 2. Based on the operational reports sub
mitted by licensees and discussions with the operators, there has not
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been any significant leakage of fission products from spent reactor 
fuel stored in the MO pool or the NFS pool. Several hundred Zircaloy
clad assemblies which developed one or more defects in-reactor are 
stored in the Morris pool without need for isolation in special cans.  
Detailed analysis of the radioactivity in the pool water indicates 
that the defects are not continuing to release significant quantities 
of radioactivity.  

A recent Battelle Northwest Laboratory (BNL) report, "Behavior of 
Spent Nuclear Fuel in Water Pool Storage: (BNWL-2256 dated September 
1977), states that radioactivity concentrations may approach a value 
up to 0.5-ICi/ml during fuel discharge in the SFP. After the refuel
ing, the SFP ion exchange and filtration units will reduce and main
tain the pool water in the range of 10- to l0-4_ Ci/ml.  

In handling defective fuel, the BNL study found that the vast majority 
of failed fuel does not require special handling and is stored in the 
same manner as intact fuel. Two aspects of the defective fuel account 
for its favorable storage characteristics. First, when a fuel rod 
perforates in-reactor, the radioactive gas inventory is released to 
the reactor primary coolant. Therefore, upon discharge, little addi
tional gas release occurs. Only if the failure occurs by mechanical 
damage in the basin are radioactive gases released in detectable 
amounts, and this type of damage is extremely rare. In addition, most 
of the gaseous fission products have short half-lives and decay to 
insignificant levels. The second favorable aspect is the inert char
acter of the uranium oxide pellets in contact with water. This has 
been determined in laboratory studies and also by casual observations 
of pellet behavior when broken rods are stored in pools.  

4.4.3 Radioactive Material Released to Atmosphere 

With respect to gaseous releases, the only significant noble gas 
isotope attributable to storing additional assemblies for a longer 
period of time would be Krypton-85. As discussed in Section 4.4.1, 
experience has demonstrated that after spent fuel has decayed 4 to 6 
months, there is no significant release of fission products from 
defective fuel. However, we have conservatively estimated that an 
addi'tional 80 curies per year of Krypton-85 may be released from the 
two units when the modified pool is completely filled. This increase 
would result in an addiltional total body dose of less than 0.0002 
mrem/year to an individual at the site boundary. This dose is insig
nificant when compared to the approximately 100 mrem/year that an 
individual receives from natural background radiation. The additional 
total body dose to the estimated population within a 50-mile radius of 
the plant would be less than 0.0005 man-rem/ year. Under our conser
vative assumptions, these exposures represent an increase of less than 
0.1% of the exposures from the plant evaluated in the FES for the
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individual and the population (Table 5.8). Thus, we conclude that the 
proposed modification will not add significantly to radiation expos
ures or resultant health effects offsite.  

Assuming that the spent fuel will be stored onsite for several years, 
Iodine-131 releases from spent fuel assemblies to the SFP water will 
not be significantly increased because of the expansion of the fuel 
storage capacity since the Iodine-131 inventory in the fuel will decay 
to negligible levels between refuelings.  

Storing additional spent fuel assemblies should not increase the bulk 
water temperature during normal refuelings above the 140°F used in the 
design analysis. Therefore, it is not expected that there will be any 
significant change in the annual release of tritium or iodine from 
that previously evaluated in the FES.  

Most airborne releases from the plant result from leakage of reactor 
coolant which contains tritium and iodine in higher concentrations 
than in the spent fuel pool. Therefore, even if there is a slightly 
higher evaporation rate from the SFP, the increase in tritium and 
iodine released from the plant as a result of the increase in stored 
spent fuel would not be significantly greater than the amount pre
viously evaluated in the FES for releases from the plant. If levels 
of radioiodine become too high, the air can be routed through charcoal 
filters for the removal of radioiodine before release to the environ
ment. (The plant radiological effluent technical specifications, 
which are not being changed by this action, restrict the total releases 
of gaseous activity from the plant, including the SFP.) 

4.4.4 Radioactivity Released to Receiving Waters 

There should not be a significant increase in the liquid release of 
radionuclides from the station as a result of the proposed modifica
tion. The amount of radioactivity on the SFP filters and demineralizer 
might slightly increase due to the additional spent fuel in the pool, 
but this increase of radioactivity would not be released in liquid 
effluents from the station, as discussed below.  

The cartridge filters remove insoluble radioactive matter from the SFP 
water. These filters are periodically removed to the waste disposal 
area in a shielded cask and placed in a shipping container. Any 
insoluable matter that remains in the SFP water will be too small to 
be trapped on the filters or not mobile enough to be taken up in the 
SFP cooling loops.  

The demineralizer resins (which remove some of the soluable radio
active matter through ion exchange) are periodically flushed with 
water to the spent resin tank. The water used to transfer the spent
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resin is returned to the liquid radwaste system for processing. If 
any activity should be transferred from the spent resin to this flush 
water, it would be removed by the liquid radwaste system.  

Finally, leakage from the SFP, if any, is collected in the fuel 
building floor drain sumps. This water is transferred to the liquid 
radwaste system and is processed by the system before any water is 
discharged from the plant. (All such releases are limited by the 
plant radiological effluent technical specifications, which will be 
unchanged by the proposed modification of the SFP.) 

4.4.5 Solid Radioactive Wastes 

The concentration of radionuclides in the pool is controlled by the 
filters and demineralizer, and by decay of short-lived isotopes. The 
activity is highest during refueling operations while spent fuel is 
being removed from the core and reactor coolant water is introduced 
into the pool. The activity decreases as the pool water is processed 
through the filters and demineralizer. The increase of radioactivity 
as a result of the modification, if any, would be minor because the 
spent fuel affected would be that which has been in the pool for 
several years. That fuel would be relatively cool, thermally, and 
radionuclides in the fuel would have decayed significantly.  

While we believe that there should not be an increase in solid radwaste 
due to the modification, as a conservative estimate we have assumed 
that the amount of solid radwaste may be increased by 45 cubic feet of 
resin a year from the demineralizer (an additional resin bed/year).  
The annual average amount of solid waste shipped from both units is 
about 58,800 cubic feet per year. If the storage of additional spent 
fuel does increase the amount of solid waste from the SFP purification 
systems by about 45 cubic feet per year, the increase in total waste 
volume shipped would be less than 0.1% and would not have any signifi
cant environmental impact.  

The licensee plans to remove the present spent fuel racks before they 
are contaminated and dispose of them as scrap. If the proposed mod
ification of the SFP is not accomplished in time to prevent contamination 
of the present racks, the licensee has estimated that about 2,695 
cubic feet of low level radwaste will be generated in removal of the 
contaminated fuel racks when the modification is made. The total 
waste shipped from the plant would be increased by less than 2% per 
year when averaged over the lifetime of the plant. This will not have 
any significant incremental environmental impact.  

4.4.6 Occupational Exposures 

Since the licensee plans to dispose of the present SFP storage racks
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before they are contaminated, no occupational dose would result from 
their disposal and the installation of the higher density racks. In 
the event the modification takes place after spent fuel is stored in 
the spent fuel pool, there will be some radiation exposure to the 
plant personnel who replace the racks which have been exposed to 
radioactively contaminated coolant. Based on information we have on 
exposures to personnel from pressurized water reactors which already 
have modified their spent fuel storage pools, we would expect the 
exposure at the North Anna Power Station to be less than 20 man-rem.  
This installation is expected to be performed only once during the 
lifetime of the station; therefore, any resultant exposure would 
represent only a small fraction of the total man-rem burden from 
expected occupational exposure.  

We have estimated the increment in onsite occupational dose resulting 
from the proposed increase in stored fuel assemblies on the basis of 
information supplied by the licensee and by utilizing relevant assump
tions for occupancy times and dose rates in the spent fuel pool area 
from radionuclide concentrations in the SFP water. The spent fuel 
assemblies themselves contribute a negligible amount to dose rates in 
the pool area because of the depth of water shielding the fuel. The 
occupational radiation exposure resulting from the proposed action 
represents a negligible burden. Based on present and projected oper
ations in the spent fuel pool area, we estimate that the proposed 
modification should add less than one percent to the total annual 
occupational radiation exposure burden at this facility. This small 
increase in radiation exposure will not affect the licensee's ability 
to maintain individual occupational doses as low as is reasonably 
achievable and within the limits of 10 CFR 20. Thus, we conclude that 
storing additional fuel in the SFP will not result in any significant 
increase in doses received by occupational workers.  

If there is an incremental 20 man-rem increase in occupational exposure, 
the increased risk of premature fatal cancer induction is predicted to 
be much less than one event (0.002 events estimated from data for the 
population as a whole, as given in the BEIR report'O). The increased 
risk of this exposure on genetic effects to the ensuing five generations 
is also predicted to be much less than one event (0.005 events estimated 
from data for the population as a whole, as given in the BEIR reportlO).  
For a selected population such as is likely for the exposed workers 
involved, consisting principally of males in the ages from 20 to 40, 
these risks would tend to be somewhat less.  

4.4.7 Evaluation of Radiological Impact 

As discussed above, the proposed modification does not significantly 
change the radiological impact determined in the FES and the Addendum 
to the FES.
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4.5 Impacts on the Coimmunity

The new storage racks were fabricated offsite and shipped to the 
station, where they are stored. Only a few truck or rail shipments 
would be involved in shipment of these racks and disposal of the 
present ones. The impacts of dismantling the present racks and 
installing the new ones wi'll be limited to those normally associated 
with metal working activities. During fuel handling operations, the 
impacts will be confined to the spent fuel storage building. Con
sequently, no significant impact on the community is expected to 
result from the fuel rack conversion or subsequent operation with 
increased storage of spent fuel in the SFP.  

5.0 ENVIRONMENTAL IMPACT OF POSTULATED ACCIDENTS 

Although the new high density racks will accommodate a larger inventory 
of spent fuel, we have determined that the installation and use of the 
racks w-ill not change the radiological consequences of a postulated 
fuel handling accident (the design basis event) in the SFP area from 
those values reported in the FES dated April 1973.  

The licensee has modified the design of the SFP to provide a wall 
between the spent fuel storage area and the fuel cask loading pit to 

reclude damage to stored fuel in the event of a cask drop and/or tip.  
his modification was evaluated and found acceptable in Supplement 8 

to the Safety Evaluation Report dated December 1977.  

Furthermore, the staff has under way a generic review of load handling 
operations in the vicinity of spent fuel pools to determine the likeli
hood of a heavy load impacting fuel in the pool and, if necessary, the 
radiologi'cal consequences of such an event. The licensee is prohibited 
by the operating license technical specifications from moving loads 
with-weight in excess of 2500 pounds over spent fuel assemblies in the 
SFP. With this restriction, we have concluded that the liklihood of a 
heavy: !oad handling accident is sufficiently small that acceptability 
of the proposed modification is not affected and no additional restric
tions on load handling operations in the vicinity of the SFP will be 
necessary while the generic review is under way (see Sect. 2.4 of the 
Safety Evaluation related to the proposed modification, dated January 29, 
1979).  

6.0 ALTERNATIVES 

The staff-has considered the following alternatives to the proposed 
e:xpansion of the SFP storage capacity at North Anna Units 1 and 2: 
(1') reprocessing the spent fuel; (2) shipment of spent fuel to a 
separate fuel storage facility; (3) shipment of spent fuel to another 
reactor site;._(4) lengthening the fuel cycles; (5) reduced plant

- 12 -



operation; and (6) shutdown of Units 1 and 2. These alternatives are 
discussed below.  

6.1 Reprocessing of Spent Fuel 

As discussed earlier, none of the three commercial reprocessi'ng facilities 
in the United States is currently operating. The General Electric 
Company's Midwest Fuel Recovery Plant at Morris, Illinois (MO) has not 
been licensed and Nuclear Fuel Services, Inc. (NFS) informed the 
Nuclear Regulatory Commission on September 22, 1976, that it was 
"withdrawing from the nuclear fuel reprocessing business." The NFS 
facility is on land owned by the State of New York and leased to NFS 
through 1980. The Allied-General Nuclear Services (AGNS) reprocessing 
plant at Barnwell, South Carolina, received a construction permit on 
December 18, 1970. In October 1973, AGNS applied for an operating 
license for the reprocessing facility; construction of the reprocessing 
facility is essentially complete but no operating license has been 
granted. On July 3, 1974, AGNS applied for a materials license to 
receive and store up to 400 MTU of spent fuel in the onsite storage 
pool, on which construction has also been completed but hearings with 
respect to this application have not been held and no license has been 
granted.  

In 1976, Exxon Nuclear Company, Inc. submitted an application for a 
proposed Nuclear Fuel Recovery and Recycling Center (NFRRC) to be 
located at Oak Ridge, Tennessee. The plant would include a storage 
pool that could store up to 7,000 MTU in spent fuel. However, licens
ing review of this application was discontinued in 1977 as discussed 
below.  

On April 7, 1977, the President issued a statement outlining his 
policy on continued development of nuclear energy in the U.S. The 
President stated that: "We will defer indefinitely the commercial 
reprocessing and recycling of the plutonium produced in the U.S.  
nuclear power programs. From our own experience, we have concluded 
that a viable and economic nuclear power program can be sustained 
without such reprocessing and recycling." 

On December 23, 1977, the Nuclear Regulatory Commission terminated the 
fuel cycle licensing actions involving mixed oxide fuel (GESMO) 
(Docket No. RM-50-5), the AGNS' -Barnwell Nuclear Fuel Plant Separation 
Facility, Uranium Hexafluoride Facility and Plutonium Product Facility 
(Docket Nos. 50-332, 70-1327 and 70-1821), the Exxon Nuclear Company, 
Inc, Nuclear fuel Recovery and Recycling Center (Docket No. 50-564), 
the Westinghouse Electric Corporation Recycle Fuels Plant (Docket No.  
70-1432)., and the Nuclear Fuel Services, Inc. West Valley Reprocessing 
Plant (Docket No. 50-201). The Commission also announced that it 
would not at this time consider any other applications for commercial
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facilities for reprocessing spent fuel, fabricating mixed-oxide fuel, 
and related functions. Consideration of these or comparable facilities 
has been deferred indefinitely. Accordingly, the Staff considers that 
shipment of spent fuel to such facilities for reprocessing is not a 
feasible alternative to the proposed expansion of North Anna SFP 
storage capacity, especially when considered in the relevant time 
frame - i.e., 1982 and at least several years thereafter - when the 
expanded capacity will be needed. Even if the government policy were 
changed tomorrow to allow reprocessing of spent fuel, the present 
backlog of spent fuel at various plants and the time it would take to 
bring adequate reprocessing capacity on line would require that 
current spent fuel be stored somewhere for up to another 10 years.  

6.2 Independent Spent Fuel Storage Facility 

An alternative to expansion of onsite spent fuel pool storage is the 
construction of new "independent spent fuel storage installations" 
CISFSI.). Such installations could provide storage space in excess of 
1,000 MTU of spent fuel. This is far greater than the capacities of 
onsite storage pools. The fuel storage pools at MO and NFS are 
functioning as smaller ISFSIs although this was not the original 
design intent. The license for the GE facility was amended on 
December 3, 1975 to increase the storage capacity to about 750 MTU; and, 
as of August 30, 1978, 310 MTU was stored in the pool in the form of 
1196 spent fuel assemblies. An application for an 1100 MTU capacity 
addition is pending and the present schedule calls for completion in 
1980 if approved. However, by a motion dated November 8, 1977, 
General Electric requested the Atomic Safety and Licensing Board to 
suspend indefinitely further proceedings on this application. This 
-motion was granted.  

The staff has discussed the status of storage space at Morris with GE 
personnel. We were informed that GE is primarily operating the MO 
facility to store either fuel owned by GE (which had been leased to 
utilities on an energy basis) or fuel which GE had previously contracted 
to reprocess. We were also informed that the present GE policy is not 
to accept spent fuel for storage except fuel for which GE has a previous 
commitment.* There is no such commitment for North Anna spent fuel.  
The licensee estimated- that the cost of shipping 550 fuel assemblies 
from North Anna to Morris would exceed $9,500,000 (in 1977 dollars), 
or $16,750 per assembly. This is substantially more than the estimated 
cost of $2,700,000 (or $4,770 per added assembly) to expand the North 
Anna SFP capacity from 400 to 966 assemblies.  

*GE letter to NRC dated May 27, 1977. The licensee had a reprocessing 

contract which was terminated by GE.
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The NFS facility has capacity for about 260 MTU, with approximately 
170 MTU presently stored in the pool at West Valley. Although the 
storage pool is not full, NFS has indicated that it is not accepting 
additional spent fuel, even from the reactor facilities with which it 
had reprocessing contracts.  

If the receiving and storage station at Barnwell is eventually licensed 
to accept spent fuel, as discussed in Section 6.1, it would be function
ing as an ISFSI until the reprocessing facilities there are licensed 
to operate. The pool has unused space for about 400 MTU, but AGNS has 
indicated that it does not wish to operate the storage facility without 
reprocessing. The cost of shipping 566 assemblies from North Anna to 
Barnwell has been estimated by the licensee to exceed $6,500,000 (in 
1977 dollars), or $11, 485 per assembly compared to $4,770 per assembly 
for the proposed expansion at North Anna. Storage charges at AGNS 
would be additional.  

With respect to construction of new ISFSIs, on October 6, 1978 the NRC 
proposed a new Part 72 of its regulations specifying procedures and 
requirements for the issuance of relevant licenses, along with requirements 
for the siting, design, operation and record keeping activities of the 
facilities (43 FR 46309). The staff has estimated that at least five 
years would be required for completion of an ISFSI. This estimate 
assumes one year for preliminary design; one year for preparation of 
the license application, environmental report, and licensing review in 
parallel with one year for detail design; two and one-half years for 
construction and receipt of an operating license; and one-half year 
for plant and equipment testing and startup.  

Industry proposals for additional independent spent fuel storage 
facilities are scarce to date. In late 1974, E. R. Johnson Associates, 
Inc. and Merrill Lynch, Pierce, Fenner and Smith, Inc. issued a series 
of joint proposals to a number of electric utility companies having 
nuclear plants in operation or contemplated for operation, offering to 
provide independent storage services for spent nuclear fuel. A paper 
on this proposed project was presented at the American Nuclear Society 
meeting in November 1975 (ANS Transactions, 1975 Winter Meeting, Vo..  
22, TANSAO 22-1-836, 1975). In 1974, E. R. Johnson Associates estimated 
the construction cost would be equivalent to approximately $9,000 per 
spent fuel assembly.  

Several licensees have evaluated construction of an ISFSI and have 
provided cost estimates. In 1975, Connecticut Yankee, for example, 
estimated that an independent facility with a storage capacity of 
1,000 MTU (BWR and/or PWR assemblies) would cost approximately $54 
million and take about 5 years to put into operation. The Common
wealth Edison Company estimated the construction cost of an ISFSI in 
1975 at about $10,000 per fuel assembly. To this would be added the
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costs for maintenance, operation, safeguards, security, interest on 
investment, overhead, transportation and other costs. Vepco's more 
current estimate for a new storage pool, either on or offsite, is 
approximately $25 million (in 1977 dollars), or $22,000 per fuel 
assembly.' Considering these varied estimates, the staff has con
cluded that the capital costs of a new ISFSI would now be in the range 
of $20,000 to $30,000 per spent PWR fuel assembly.  

For the long term, the U.S. Department of Energy (DOE) is modifying 
its program for nuclear waste management to include design and eval
uation of a long term repository to provide Government storage of 
unreprocessed spent fuel rods in a retrievable condition. It is 
estimated that the long-term storage facility will start accepting 
commercial spent fuel in the time frame of 1990 to 1993. The criteria 
for acceptance is that the spent fuel must have decayed a minimum of 
ten years so it can be stored in dry condition without need for forced 
air circulation.  

As an interim alternative to the long term retrievable storage facility, 
on October 18, 1977,8 DOE announced a new "spent nuclear fuel policy." 
DOE will determine industry interest in providing interim fuel storage 
services on a contract basis. If adequate private storage services 
cannot be provided, the Government will provide interim fuel storage 
facilities. These interim facilities would be designed for storage of 
the spent fuel under water. DOE, through its Savannah River Operations 
Office, is preparing a conceptual design for an interim spent fuel 
storage pool of about 5000 MTU capacity. Congressional authorization 
has been requested to borrow $300 million (about $30,000 per spent PWR 
fuel assembly) for design and construction of this facility. 1 1 

Based on recent DOE testimony before Congress, 7 it appears that the 
earliest DOE's interim storage pool could be licensed to accept spent 
fuel would be about 1984. However, DOE has also stated its intent not 
to accept any spent fuel that has not decayed for a minimum of five 
years. 8 Since North Anna spent fuel would thus not be accepted before 
November 1984, the licensee would have to store the spent fuel elsewhere 
until that time, in order to continue operation with full-core off-load 
capability after the fall of 1981.  

Based on the above information, neither an independent spent fuel 
storage installation or a Government interim storage facility appears 
to be a feasible alternative to meet the licensee's needs. The staff 
does not regard the alternative of storing spent fuel at Morris, West 
Valley or Barnwell as offering a significant environmental advantage 
over construction and use of an expanded storage facility at North 
Anna. The availability of this alternative is speculative and it also 
would be considerably more expensive. Furthermore, constructing a new 
ISFSI or a Governmental interim storage facility would clearly have a 
greater environmental impact than the proposed action. It would
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require additional land and considerable equipment and structures, 
whereas installing new racks at North Anna requires only the small 
amount of material necessary to construct the racks and minor personnel 
exposure during installation, if the present racks are contaminated 
prior to their removal.  

6.3 Storage at Another Reactor Site 

A possibility is to ship the spent fuel from North Anna to the licensee's 
Surry Nuclear Power Station which is located approximately 110 miles 
(by road) to the southeast. Expansion of Surry SFP capacity to 1044 
fuel assemblies was previously authorized. However, the full-core 
discharge capability at Surry would be lost in 1983, assuming that the 
spent fuel from North Anna 1 and 2 in excess of its present storage 
capacity were stored at Surry in addition to the fuel assemblies 
normally discharged from Surry units 1 and 2. If full-core discharge 
capability were not maintained at Surry, its SFP storage capacity 
would be exceeded in 1984. Therefore, this possibility offers only a 
very short-term solution.  

Offsite shipment for short-term storage of spent fuel would involve 
additional handling and expense since the fuel would eventually have 
to be reshipped to other facilities. The transportation cost would 
probably be on the order of $2,000 to $4,000 for each of the North 
Anna fuel assemblies stored at the Surry plant, plus $10,000 or more 
per assembly for subsequent shipment to Barnwell, South Carolina or 
another ISFSI when such facilities become available. The additional 
transportation and handling involved would also incur the minor environ
mental impacts associated with these actions. Therefore, the staff 
has concluded that short-term storage of the North Anna spent fuel at 
Surry does not offer a significant environmental advantage over the 
proposed SFP modification at North Anna and it would be substantially 
more expensive.  

Storage of spent fuel at another reactor facility outside the VEPCO 
system would be physically possible but is not considered a realistic 
alternative. Most operating reactors in the United States are exper
iencing shortages in spent fuel storage capacity and could not efficiently 
provide storage space for spent fuel from other plants. According to 
a survey conducted by the former Energy Research and Development 
Administration, 12 up to 27 of the operating nuclear power plants will 
lose the ability to refuel during the period 1977-1986 without additional 
spent fuel storage pool expansions or access to offsite storage facilities.  
Thus, the licensee cannot assuredly rely on any other power facility 
to provide additional storage capability except on a short-term emer
gency basis. If space were available in another reactor facility, it 
is unlikely that the cost would be less than storage onsite as proposed.
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6.4 Lengthening the Fuel Cycle

Most of the present fuel cycles for light water reactors were based on 
the premise that spent fuel would be reprocessed and the fissionable 
material recovered and recycled. With the change in national policy 
to a "throw- away" cycle, the industry is evaluating higher initial 
loadings, higher burnups, recycling of low burnup fuel assemblies and 
extension of periods between refuelings. These types of changes 
generally are not an immediate alternative. To obtain data to support 
higher burnups, exposure of experimental fuel in reactors for several 
years will be necessary. The lead time for design and procurement of 
core reloads is one to two years. However, in the long run, redesign
ing the fuel cycle can extend the time between refuelings by 50 to 
100%. The number of fuel assemblies that would be replaced during 
each refueling would increase, but the total number of spent fuel 
assemblies generated over the lifetime of the facility would be reduced.  

In planning fuel cycles, however, there are other factors that have to 
be taken into consideration other than just minimizing the number of 
spent fuel assemblies generated. For example, utilities normally try 
to schedule refuelings during the spring and fall to avoid having the 
facility shut down during peak load periods. The licensee currently 
designs 18-month reload cycles for the units at Surry Nuclear Power 
Station. "To date, one 18-month reload cycle has been completed and 
two cycles are currently in operation at Surry. Since Vepco already 
has experience in the design and operation of extended reload cycles, 
an extended cycle length design could be introduced in Cycle 3 for 
North Anna Units No. 1 and 2. Initiation of the extended cycle design 
for Cycle 2 was evaluated and found not economically attractive based 
on studies performed for Surry Units No. 1 and 2."2 

As indicated in Section 2.0, the staff has considered the effect of 
18- month reload cycles and concluded that adoption of the 18-month 
cycles after Cycle 2 at North Anna 1 and 2 would not extend its present 
full-core off-load capability beyond the fall of 1981. Even without 
the full-core off-load capability, the SFP would not be able to accom
modate a normal reload from either unit after the fall of 1982.  
Consequently, one unit would have to shut down in the spring of 1983 
and the other unit would have to shut down in the fall of 1984.  
Therefore, this arrangement would not meet the station's need for 
additional storage capacity until at least November 1984 when storage 
in DOE interim facilities may become possible, and that possibility is 
uncertain. Furthermore, since the staff previously concluded that 
Units 1 and 2 can be operated with only minimal environmental impacts 
(FES Addendum, Sect. A.lO.3), the operation of other generating facilities 
to meet load requirements during shutdown of these units would not 
offer a significant environmental advantage.
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6.5 Reduced Plant Output

Nuclear plants are usually base-loaded because of their lower costs of 
generating a unit of electricity compared to other thermal power 
plants on the system. Therefore, reducing the plant output to reduce 
spent fuel generation is not an economical use of the resources avail
able. The total production costs remain essentially constant, irrespec
tive of plant output. Consequently, the unit cost of electricity is 
increased proportionately at a reduced plant output. We note that 
North Anna Unit 1 has been operating at a cumulative capacity factor 
of approximately 81 percent; but Units 1 and 2 would have to operate 
at about half of this capacity factor to avoid filling the SFP prior 
to the fall of 1984, when government interim storage facilities, if 
available, may accept spent fuel from North Anna. If the plant is 
forced to substantially reduce output because of spent fuel storage 
restrictions, the licensee would be required to purchase replacement 
power or operate its higher cost fossil-fired units, if available, 
without any accompanying environmental advantage. The cost of elec
tricity would therefore be increased without any likely reduction of 
environmental impact.  

6.6 Shutdown of the Facility 

Shutdown of North Anna Units 1 and 2 after the SFP is full would 
result in cessation of approximately 1800 megawatts of electrical 
production (at full load). The licensee has estimated that replace
ment energy conservatively would cost $250,000 per day for each unit 
shut down, based on the average difference in present fuel costs 
between fossil-fired generation and nuclear generation on its system.  
At $500,000 per day for the two units, the estimated cost of $2,700,000 
for the proposed expansion of the SFP capacity to avoid such a shut
down would be offset in 6 days. While the availability of replace
ment energy and its cost in the future are uncertain, it is obvious 
from the above figures that the alternative of shutting down the 
facility would result in far greater costs than expanding the SFP 
storage capacity to allow several years of additional operation until 
other storage or disposal facilities are available.  

The need for North Anna Units 1 and 2 was substantiated in previous 
licensing actions. The staff is not aware of any reason why that need 
will substantially diminish in the future. Furthermore, since the 
staff previously concluded that Units 1 and 2 can be operated with 
only minimal environmental impacts (FES Addendum, Sect. A.l0.3), the 
operation of other generating facilities to meet load requirements 
during shutdown of these units would not offer a significant environ
mental advantage. Therefore, we do not regard shutdown of these units 
to be a desirable alternative to the proposed action.
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6.7 Comparison of Alternatives

In Section 4 the incremental environmental impacts of the proposed 
expansion of the SFP storage capacity were evaluated and were found to 
be insignificant. Therefore, none of the alternatives to this action 
offers a significant environmental advantage. Furthermore, alterna
tives (1), reprocessing, and (2), storage at an independent spent fuel 
storage facility, are not presently available to the licensee and are 
not likely to become available in time to meet the licensee's need.  
Alternative (3), shipment to another reactor site, would be a short-term 
solution but would eventually involve shipment to another temporary 
storage facility. Alternative (4), lengthening the fuel reload cycle 
would not alleviate the licensee's need for additional storage capacity 
after 1981. Alternatives (5), reducing the plant output, and (6), 
shutdown of the facility, would both entail substantial additional 
expense for replacement electrical energy which may not be available 
for prolonged periods of time.  

Table 1 presents a summarized comparison of the alternatives, in the 
order presented in subsections 6.1 through 6.6. From inspection of 
the table, it can be seen that the most cost effective alternative is 
the proposed spent fuel pool modification, which is included as alternative 
(7). The SFP modification would provide the required storage capacity, 
while minimizing environmental effects, capital cost and resources 
committed. The staff therefore concluded that expansion of the North 
Anna SFP storage capacity is superior to the alternatives available or 
likely to become available within the necessary time frame.
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TABLE 1 

COMPARISON OF ALTERNATIVES

Alternative 

1. Reprocessing of 
Spent Fuel 

2a. Storage at Repro
cessor's Facility 

2b. Storage at a new 
Independent 
Facility 

3. Storage at Other 
Nuclear Plants 

4. Lengthening Fuel 
Cycle 

5. Reduction in Plant 
Output 

6. Reactor Shutdown 

7. Increase storage 
capacity of North 
Anna SFP

Cost

>$10,O00/assembly

Benefit

Continued 
energy by 
native is 
or in the

$3,000 to S6,000/assembly 
per yr* plus shipping 
costs of $11,485 to 
$16,785 per assembly.  

$20,000-$40,000/assembly 
plus operating and trans
portation costs, and en
vironmental impacts 
related to development 
of a new facility.  

$2,000-$4,000/assembly 
for shipment to Surry, 
plus $10,000/assembly 
for subsequent shipment 
to an ISFSI; increased 
environmental costs of 
extra shipping and handling 

$1,000 per storage space 
saved,** plus replace
ment electricity (see 
alt. 6).  

See below for replace
ment electricity costs.  
Amount of replacement 
required would be equiva
lent to at least 50% 
reduction in rated out
put of Units 1 and 2.  

Replacement electricity 
costs are estimated to be 
as much as $500,000/day 
if both units are shut
down, plus the costs of 
maintenance and security 
of the plant.  

$4,770/assembly space 
added

production of electrical 
Units 1 & 2. This alter
not available either now 
foreseeable future.

Continued production of 
energy by units 1 & 2.  
native is not available 
the foreseeable future.

electrical 
This alter
now or in

Continued production of electrical 
energy by Units I & 2. This alter
native could not be available for 
at least 5 years.  

Continued production of electrical 
energy. Huwever, this alternative 
is unlikely to be available except 
at Surry, and then only until 1983 
or 1984.

Continued 
energy by 
year.

production of electrical 
one unit for an additional

Continued production of electrical 
energy by Units 1 and/or 2 - but at 
much higher unit cost. The genera
tion of replacement electricity 
elsewhere would probably create no 
less impacts.  

Environmental impacts associated with 
plant operation would cease but the 
generation of replacement electricity 
elsewhere would probably create no 
less impacts.  

Continued production of electrical 
energy by North Anna Units 1 & 2.

*Since NFS and MO are not accepting spent fuel for storage, the cost range reflects prices 
that were quoted in 1972 to 1974. GE estimates that if they were to accept spent fuel 

on a temporary basis until a utility could locate other storage space, it would probably 
be at the rate of $30,000 per MTU, which equates to about S15,300 per PWR assembly.  

"**Based on estimated R&D costs, differential fue! costs and costs for revised ECHS and 
reload analyses.
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EVALUATION OF THE PROPOSED ACTION

7.1 Unavoidable Adverse Environmental Impacts 

7.1.1 Physical Impacts 

As discussed in Sections 4.1, 4.2 and 4.3, expansion of the SFP storage 
capacity would not result in significant adverse environmental impacts 
on the land, water, air or biota of the area.  

7.1.2 Radiological Impacts 

As discussed in Section 4.4, expansion of the SFP storage capacity 
will not create significant radiological effects. The additional total 
body dose that might be received by an individual at the site boundary 
or the estimated population within a 50-mile radius is less than 
0.0002 mrem/yr and 0.0005 man-rem/yr, respectively. These exposures 
are small compared to the fluctuations in the annual dose this pop
ulation receives from background radiation and represent an increase 
of less than 0.1% of the exposures from the plant evaluated in the 
FES. The total occupational exposure of workers during removal of the 
present storage racks (if they become contaminated) and installation 
of the new racks is expected to be less than 20 man-rem. This is a 
small fraction of the total man- rem burden from occupational exposure 
at the plant. Operation of the plant with additional spent fuel in 
the SFP is not expected to increase the occupational radiation exposure 
by more than one percent of the present total annual occupational 
exposure at this facility.  

7.2 Relationships Between Local Short-Term Use of Man's Environment and 

the Maintenance and Enhancement of Long-Term Productivity 

Expansion of the SFP storage capacity would permit more efficient use 
of the land already committed to this purpose. There would be no 
other changes from the evaluation in the FES.  

7.3 Irreversible and Irretrievable Commitments of Resources 

7.3.1 Water, Land and Air Resources 

The proposed action would not result in any significant changes in the 
commitments of water, land and air resources identified in the FES.  

7.3.2 Material Resources 

Under the proposed modification, the present spent fuel storage racks 
would be replaced by higher-density racks that will increase the SFP
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storage capacity from 400 to 966 fuel assemblies. In its submittal, 
the licensee estimated that approximately 322,000 pounds of type 304 
stainless steel will be required. This is a small percentage of the 
stainless steel used annually in the United States (about 2.8 x 1011 
lb) and does not represent a significant commitment of resources. No 
other material resources will be required since the fuel pool will 
otherwise remain unchanged.  

If the present storage racks are replaced before being contaminated, 
as expected, they will be scrapped and the materials can be reused.  

Longer term storage of spent fuel assemblies withdraws the unburned 
uranium from the fuel cycle for a longer period of time. Its use
fulness as a resource in the future, however, is not changed. The 
provision of longer onsite storage does not result in any cumulative 
effects due to plant operation since the throughput of materials does 
not change. Thus, the same quantity of radioactive material will have 
been produced when averaged over the life of the plant. This licensing 
action would not constitute a commitment of resources that would 
affect the alternatives available to other nuclear power plants or 
other actions that might be taken by the industry in the future to 
alleviate fuel storage problems.  

7.4 Commission Policy Statement Regarding Spent Fuel Storage 

On September 16, 1975, the Commission announced (40FR42801) its intent 
to prepare a generic environmental impact statement on handling the 
storage of spent fuel from light water reactors. In this notice, the 
Commission also announced its conclusion that it would not be in the 
public interest to defer all licensing actions intended to ameliorate 
a possible shortage of spent fuel storage capacity pending completion 
of the generic environmental impact statement. The draft statement 
was issued for comment on March 17, 1978, (Draft Generic Environmental 
Impact Statement on Handling and Storage of Spent Light Water Power 
Reactor Fuel" NUREG-0404, March 1978).  

The Commission directed that in the consideration of any such proposed 
licensing action, among other things, the following five specific 
factors should be applied, balanced, and weighed in the context of the 
required environmental statement or appraisal: 

1. It is likely that the licensing action proposed here would have a 
utility that is independent of the utility of other licensing 
actions designed to ameliorate a possible shortage of spent fuel 
capacity? 

As discussed in this EIA, the North Anna SFP is not expected to have 
sufficient storage capacity available for off-loading a full-core
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after the reloads of Units 1 and 2 are accomplished in the fall of 
1981. Lacking assurance that storage capacity will be available 
elsewhere except on an emergency basis, expansion of the SFP capacity 
will therefore be necessary if that capability is to be maintained.  
It is also doubtful that the licensee could ship spent fuel to interim 
storage facilities being proposed by DOE prior to November 1984 because 
of DOE's intent not to accept spent fuel until it has decayed for five 
years. This is well beyond the fall of 1982 when the licensee expects 
to need space in the SFP in order to accomplish the reloads scheduled 
for that time. Furthermore, there is a growing need for offsite 
storage facilities to accommodate spent fuel which has been accumu
lating at other reactor sites for years. We have therefore concluded 
that a need for additional SFP storage capacity exists at North Anna 
which is independent of the utility of other licensing actions designed 
to ameliorate a possible shortage of spent fuel storage capacity.  

2. Is it likely that the taking of the action here proposed prior to 
the preparation of the generic statement would constitute a 
commitment of resources that would tend to significantly fore
close the alternatives available with respect to any other 
licensing actions designed to ameliorate a possible shortage of 
spent fuel storage capacity? 

The only material resources needed for the proposed action would be 
approximately 322,000 pounds of type 304 stainless steel. This is 
less than 0.0001 percent of the stainless steel used annually in the 
United States. The non-material resources required would be primarily 
the engineering talent and about 5000 man-hours of labor to accomplish 
the SFP modification.  

The increased storage capacity of the North Anna spent fuel pool was 
also considered as a nonmaterial resource and was evaluated relative 
to proposed similar licensing actions at other nuclear power plants, 
fuel reprocessing facilities and fuel storage facilities. We have 
determined that the proposed expansion in the storage capacity of the 
SFP is only a measure to allow for continued operation of this facility, 
and it will not affect similar licensing actions at other nuclear 
power plants. In 1978-88, the modified pool is estimated to be full 
if no fuel is removed. At that time, the licensee will need to ship 
spent fuel to other storage or disposal facilities which are being 
contemplated by industry and the Department of Energy. Such facilities 
will be needed even earlier to accommodate spent fuel from other 
nuclear power plants.  

We have therefore concluded that the expansion of the SFP at North 
Anna, prior to issuance of the final generic statement, does not 
constitute a commitment of either material or nonmaterial resources 
that would tend to significantly foreclose the alternatives available
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with respect to any other individual licensing actions designed to 
ameliorate a possible shortage of spent fuel storage capacity.  

3. Can the environmental impacts associated with the licensing 
action here proposed be adequately addressed within the context 
of the present application without overlooking any cumulative 
environmental impacts? 

Potential nonradiological and radiological impacts resulting from the 
fuel rack conversion and subsequent operation of the expanded SFP at 
this facility were considered by the staff.  

No environmental impacts on the environs outside of the spent fuel 
storage building are expected during removal of the existing racks and 
installation of the new racks. The impacts within this building are 
expected to be limited to those normally associated with metal working 
activities and to the occupational radiation exposure to the personnel 
involved.  

The additional thermal effluent from the station and the additional 
water use associated with storage of the greater number of spent fuel 
assemblies were determined to be very small compared to those presently 
associated with Units 1 and 2. Expansion of the SFP would not result 
in radioactive effluent releases that could significantly affect the 
quality of the human environment during either normal operation of the 
expanded SFP or under postulated fuel handling accident conditions.  

We have therefore concluded that the environmental impacts associated 
with this licensing action have been adequately addressed without 
overlooking any cumulative impacts.  

4. Have the technical issues which have arisen during the review of 
this application been resolved? 

This Environmental Impact Appraisal and the related Safety Evaluation 
adequately address the health, safety and environmental technical 
issues which have arisen during consideration of this application.  

5. Would a deferral or severe restriction on this licensing action 
result in substantial harm to the public interest? 

The staff has evaluated the impact of deferral of the proposed action 
as it relates to the public interest. We have found that there are 
significant economic advantages associated with this proposed action, 
and that expansion of the storage capacity of the SFP will have a 
negligible environmental impact. Therefore, it is clear that the 
proposed action itself is in the public interest.
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Deferral of this action until the publication of the Final Generic 
Environmental Impact Statement (GEIS) would not be in the public 
interest. There is nothing in the Draft GEIS which is in conflict 
with the conclusions presented here - that the proposed rack modifi
cation is both a cost-effective and environmentally benign approach to 
the spent fuel storage problem as an interim measure. Further, there 
is nothing to suggest at this point that the Final GEIS will reach any 
different conclusions in this regard.  

While it is true that North Anna Unit 1 does not face certain shutdown 
until 1983, and Unit 2 not until 1984, if 18-month reload cycles are 
adopted with the third refueling, there are other factors which weigh 
in favor of issuing the proposed amendment now. Following the refuel
ing of Unit 1 in the fall of 1981, the existing SFP will not have 
sufficient room to accommodate a full core (157 assemblies) should 
this be necessary to effect repairs, for example, to return the unit 
to service. After this point in time, North Anna faces the possibility 
of shutdown at any time due to lack of a full core reserve in the SFP.  
While no serious adverse consequences to the public health and safety 
or the environment would likely result from this action itself, the 
reactor shutdown would, of course, remove the unit from service.  
This, in turn, could adversely affect the licensee's ability to meet 
electrical energy needs, or force the operation of other plants which 
are less economical to operate or have greater environmental impact, 
thereby resulting in substantial harm to the public interest.  

Following the fall 1979 refueling, spent fuel in the pool would 
increase the difficulty of re-racking the pool and would result in 
occupational exposure to workers involved in this operation. In 
addition, contamination of the present fuel racks by exposure to the 
spent fuel would create the necessity of disposing of such racks as 
approximately 2695 cubic feet of low level radwaste at a licensed 
burial site when the modification is made. For these reasons, delay 
until after refueling is undesirable from a public interest stand
point.  

Based on the foregoing, we conclude that public interest consideration 
weighs in favor of taking the proposed action now.  

We have applied, balanced, and weighed the five specific factors and 
have concluded that the proposed expansion of the spent fuel pool is 
in the public interest.  

8.0 BENEFIT-COST BALANCE 

As discussed in Section 4 of this assessment, expansion of the North 
Anna SFP storage capacity would not result in any significant adverse 
environmental impacts on the land, water, air or biota of the area and

-26-



it would not create any significant radiological effects.

During construction, the impacts on the community would be limited to 
those of a few truck or rail shipments carrying the new storage racks 
to the station and removing the present racks. No incremental occupa
tional exposure of workers would occur if the modification is accomplished, 
as planned, before the present racks must otherwise be used for storage 
of spent fuel beginning in November 1979. However, if the racks are 
removed after being contaminated, the total occupational exposure is 
estimated to be less than 20 man-rem.  

During operation of Units 1 and 2 with the expanded SFP capacity, a 
small additional amount of heat would be released by evaporation of 
water from the service water reservoir and up to 12 gpm of additional 
makeup water would be required by the service water system. The 
additional total body dose that might be received by an individual at 
the site boundary or the estimated population within a 50-mile radius 
would be less than 0.1% of the exposures from the plant evaluated in 
the FES. These exposures are small compared to the annual dose this 
population receives from background radiation. Occupational radiation 
exposure at the station is not expected to increase more than one 
percent.  

The capital cost of the proposed modification is $2,700,000. This is 
considerably less than the cost of any of the alternatives considered 
in Section 6 which can meet the licensee's need for additional spent 
fuel storage capacity.  

The benefit of the proposed modification is sufficient spent fuel 
storage capacity to allow continued operation of North Anna Units 1 
and 2, with full-core off-load capability, beyond the fall of 1981 
until 1987-1988. By that time, adequate interim storage facilities 
provided by the U.S. Department of Energy are expected to be avail
able. This particular licensing action would not preclude the develop
ment of such government facilities and would not affect similar 
licensing actions at other nuclear power plants.  

The staff therefore concludes that the benefits from continued opera
tion of the facility far outweigh the costs attributable to the proposed 
modification.  

9.0 BASIS AND CONCLUSION FOR NOT PREPARING AN ENVIRONMENTAL IMPACT STATEMENT 

We have reviewed this proposed facility modification relative to the 
requirements set forth in 10 CFR Part 51 and the Council of Environ
mental Quality's Guidelines, 40 CFR 1500.6, and have applied, weighed, 
and balanced the five factors specified by the Nuclear Regulatory
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Commission in 40 FR 42801. We have determined that the proposed 
license amendment will not significantly affect the quality of the 
human environment and that there will be no significant environmental 
impact attributable to the proposed action other than that which has 
already been predicted and described in the Final Environmental State
ment dated April 1973 and the Addendum to the Final Environmental 
Statement dated November 1976. Therefore, the staff has found that an 
environmental impact statement need not be prepared, and that pursuant 
to 10 CFR 51.5(c), the issuance of a negative declaration to this 
effect is appropriate.
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UNITED STATES NUCLEAR REGULATORY COMMISSION 

DOCKET NO. 50-338 

VIRGINIA ELECTRIC AND POWER COMPANY 

NOTICE OF ISSUANCE OF AtENDMENT TO FACILITY 

OPERATING LICENSE 

AND NEGATIVE DECLARATION 

ThO U.S. Nuclear Regulatory Commission (the Commission) has issued Amendment 

No. 14 to Facility Operating License No. NPF-4, issued to the Virginia Electric 

and Power Company, which revised Technical Specifications for operation of the 

North Anna Power Station, Unit No. 1 (the facility) located in Louisa County, 

Virginia. The amendment is effective as of its date of issuance.  

The amendment revises the provisions in the Technical Specifications to permit 

and increase in fuel storage capacity from 400 to 966 fuel assemblies in the 

spent fuel pool of the North Anna Power Station, Units No. 1 and No. 2. The 

amendment revises design features and associated operating limits for the 

storage pool, as necessary, to accommodate the increased storage capacity, in 

accordance with the licensee's application for ariendment, dated May 1, 1978.  

The Technical Specifications issued with Facility Operating License NPF-4 for 

the North Anna Power Station, Unit No. 1 will also be used for the North Anna 

Power Station, Unit No. 2 when the latter is operating.  

The application for the amendment complies with the standards and requirements 

of the Atomic Energy Act of 1954, as amended (the Act), and the Commission's 
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regulations. The Commission has made appropriate findings as required by the 

Act and the Commission's regulations in 10 CFR Chapter I, which are set forth 

in the license amendment. Notice of Proposed Issuance of Amendment to Facility 

Operating License in connection with this action was published in the Federal 

Register on May 22, 1978 (43 FR 21957). A contested licensing proceeding 

ensued. On August 6, 1979 the Atomic Safety and Licensing Board issued Board 

Decisions granting the licensee's motion for surmiary disposition, denying the 

Intervenors' motion to amend petition to intervene and cancelling the prehearing 

conference and hearing in the proceeding.  

The Commission has prepared an environmental impact appraisal relative to 

the instant amendment and has concluded that an environmental impact statement 

for this particular action is not warranted because there will be no environmental 

impact attributable to the action other than that which has already been pre

dicted and described in the Commission's Final Environmental Statement for the 

facility, dated April 1973, and in the Addendum to the Final Environmental 

Statement, dated November 1976, or evaluated in the environmental impact appraisal 

related to this action. Accordingly, the Conmission has determined that a 

negative declaration is appropriate pursuant to 10 CFR § 51.7.  

For further details with respect to this action, see (1) the application for 

amendment, dated May 1, 1978, (2) Amendment No. 14 to License No. NPF-4, (3) the 

Commrission's related Safety Evaluation, dated January 29, 1979, and (4) the 

Commission's Environmental Impact Appraisal dated April 2, 1979. All of these 

items are available for public inspection at the Commission's Public Document 
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Louisa County Courthouse, Louisa, Virginia, 23093, and at the Alderman Library, 

Manuscripts Department, University of -Virgifnia, Charlottesville, Virginia, 

22901. A copy of items (2), (3), and (4) may be obtained upon request addressed 

to the U.S. Nuclear Regulatory.Commission, 
Washington, D. C., 20555, Attention: 

Director, Division of Project Management, Office of Nuclear Reactor Regulation.  

Dated at Bethesda, Maryland, this (day of August 1979.  

FOR THE NUCLEAR REGULATORY COMMISSION 

Olan D. Parr, Chief 

Light Water Reactors, Branch #3 

Division of Project Management 
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(2), (3), and (4) may be obtained upon request addressed to the U ' Nuclear 

Regulatory Commission, Washington, D.C., 20555, Attention: ector, Division 

of Project onagement, Office of Nuclear Reactor Regul •on.
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Olan D. Parr, Chief 
Light Water Reactors, Branch #3 
Division of Project Management
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