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Docket Nos. 50-317
and 50-318 —

¥ir. A. E. Lundvall, dJr.

Vice President - Supply
Baltimore Gas & Electric Company
P. 0, Box 1475

Baltimore, Maryland 21203

Dear Mr, Lundvall:

The Commission has issued the enclosed Amendments Nos. 47 and 30 to
Facility Operating Licenses Nos, DPR-53 and DPR-69 for the Calvert
C1iffs Nuclear Power Plant Units Nos. 1 and 2, respectively. The
amendments are in accordance with your applications dated July 3, 1979,
August 31, 1979, and January 15, 1980, and supplements thereto dated
April 14 and 18, May 20 and 30, July 7, and September 12, 1980.

These amendments will allow an increase in the spent fuel storage
capability up to a maximum of 1760 fuel assemblies in the spent fuel
oool through the use of high density borated spent fuel racks. Some
portions of your proposed Technical Specifications have been modified
10 meet our requirements. These modifications have been discussed with
and agreed to by your staff,

Your letter of April 14, 1980 requested an increase in the spent fuel
pool storage capacity from the previous application of 1760 to 1830
fuel assemblies., Subsequently, your letter of May 20, 1980, withdrew
this request. However, your staff has indicated that subsequent appli-
cation may be submitted to request an ultimate storage capacity of 1§30
fuel assemblies. Our Safety Evaluation and Environmental Impact Ap-
praisal were prepared considering this higher number of fuel assemblies
except for the structure analysis review which was based on the 1760
fuel storage positions.

Copies of the Safety Evaluation, Environmental Impact Apbraisa], and
Notice of Issuance and Negative Declaration are enclosed,

Sincerely,

7 = (o
fp s (ol
obert A, Clark, Chief
Operating Reactors Branch #3

Division of Licensing
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Inclosures & cc:
See next page
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Mr. A. E. Lundvall, Jdr. -2~
Enclosures:

1. Amendment No. 47 to License No. DPR-53
2. Amendment No. 30 to License No. DPR-69
3. Safety Evaluation

4. Environmental Impact Appraisal

5. Notice and Negative Declaration

cc w/enclosures:
See next page



yBaTtimore Gas and El._ ric Company

cc:

James A. Biddison, Jr.
General Counsel

G and £ Building

Charles Center

Baltimore, Maryland 21203

George F. Trowbridge, Esquire

Shaw, Pittman, Potts and
Trowbridge

1800 M Street, N.W.

Washington, D. C. 20036

Mr. R. C. L. Olson

Baltimore Gas and Electric Company
Room 922 - G and £ Building

Post Office Box 1475

Baltimore, Marvland 21203

Mr. Leon B. Russell

Plant Superintendent

Calvert Cliffs Nuclear Power Plant
Baltimore Gas & Electric Company
Lusby, Maryland 20657

Bechtel Power Corporation
ATTM: Mr. J. C. Judd

Chief Huclear Engineer
15740 Shady Grove Road
Gaithersbura, Maryland 2(G760

Combustion Engineering, Inc.

ATTN: Mr. P. W. Kruse, Hanager
Engineering Services

Post Office Box 500

Windsor, Connecticut 06095

Calvert County Library :
Prince Frederick, Maryland 20678

Mr. Bernard Fowler

President, Board of County
Commissioners

Prince Frederick, Maryland 20768

Director, Technical Assessment
Division ’
0ffice of Radiation Programs
(AW-459)
U. S. Environmental Protection Agency
Crystal Mall #2
Arlington, Virginia 20460

U. S. Environmental. Protection Agency
Region IIl Office

ATTN: EIS COORDINATOR

Curtis Building (Sixth Floor)

Sixth and Walnut Streets
Philadelphia, Pennsylvania 19106

Ralph E. Architzel

Resident Reactor Inspector

NRC Inspection and Enforcement
P. 0. Box 437

Lusby, Maryland 20657

Mr. Charles B. Brinkman

Manager - Washington Nuclear
Operations

C-E Power Systems

Combustion Engineering, Inc.

4852 Cordell Ave., Suite A-]

Bethesda, Maryland 20014 .

Director, Department of State Planninc

301 West Preston Street
Baltimore, Maryland 21201

Mr. R. M. Douglass, Manager
Quality Assurance Department
Roorm 923 Gas & Electric Building
. 0. Box 1475 .

‘Baltimore, Maryland 21203

cc w/4 cys enclosures and 1 cy

of BG&E filings dtd.: 7/3/70; 8/31/79; 1/15/80.
& sgpp]ements dtd 4/14&18/80; 5/20&30/80; 7/7/80;
Administrator, Power Plant Siting Program 9/12/80
Energy and Coastal Zone Administration
Department of Natural Resources
Tawes State Office Building
Annapolis, Maryland 21204
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NUCLEAR REGULATORY COMMISSION
WASHINGTON, D. C. 20555

BALTIMORE GAS & ELECTRIC COMPARY

DOCKET NO. 50-317

CALVERT CLIFFS UNIT HO.1

AMENDMERT 70 FACTLITY OPERATING LICENSE

Emendmant No. 47
License No. DPR-53

The Nuclear Reculatory Commission (ihe Commission) has found thai
L. The ap“11cation< for amendment by Baitimore Ges & tieciric Combzny
(the licensee) dated July I, 1¢7¢, kucusti 31, 187S, and Jdanuzry 13, 1980,
as supplemented by filings dated April 14 and 18, 1860, Mey 20 zng 30,
1980, July 7, anc September 12, 1680, comply with the siznderds and )
recuwrcnenuc 0% _the Alomic Ere,g5 At oot 1654, es amended (the fct), enc
<he Commissior's rules ancd reouletions set Torth in 10 CFR Chepter'l,
B. The facitity will operate in confermiiy with the eppliiceiions, the
provisions of the Aci, and the ruyiss anc reguiations o7 ine fommission
€. There is regsonz-ie assurence
gmendmant can be concductad witil
of the oublic, and (i1} tha: s
pijance with the Commission's
. The issuence o7 ihis amendmen
gETENSE gnc securiiy or tc ihs
F. The SSucHCE o. :nvs amendren® s in eccordance wiin 10 CFE_fers 51 of
the Commission's reogulations anc zii eppiicebie requirements nave peen
safisvied
fccordingly, the license is emencec by chences tc the Technical Specifica-
tions &¢ indicatec ir the atiachment t¢ this license amendment enc Perzgreoh
2,012 of Fecility License No. DPR-53 i< herebyv amencded tc reaf e Toliowe
{2° ‘Techrnicel Specivicztions

*
~h

cegt Szecificeticn: conteined in fToencices £ oand B, zs
rouen fmendment N 47 . zrz neresy incoroorzizsc ir the
The nees she,, Crerzis Tns Taciiiiy in eccordancs
echr SpeciticzTions

Yotoofo 246



3. This license amendment is effective as of the date of its issuance.

FOR THE NUCLEAR REGULATORY COMMISSION

Robert A. Clark, Chief
Operating Reactors Branch #3
Division of Licensing

Attachment:
Changes to the Technical
Specifications

Date of Issuance: September 19, 1980



ATTACHMENT TO LICENSE AMENDMENT NO. 47

FACILITY OPERATING LICENSE NO. DPR-53

DOCKET NO. 50-317

Replace the following page of the Appendix "A" Technical Specifications with
the enclosed page. The revised page is identified by Amendment number and
contains vertical lines indicating the area of change. The corresponding
overieaf page 5-6 is also provided to maintain document completeness. No

changes were made on 5-6.

Page
5-5



DESIGN FEATURES

VOLUME

5.4.2 The total water and steam volume of the reactor coolant system is 10,614

+ 460 cubic feet at a nominal Tan of 532°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 - SPENT FUEL «

5.6.1 The spent fuel storage racks are designed and shall be maintained with a
minimum 10 3/32" x 10 3/32" center-to-center distance between fuel assemblies |
placed in the storage racks to ensure a kef equivalent to < 0.95 with the

storage pool filled with unborated water. fhe ke of < 0.95 includes the con-
servative allowances for uncertainties described fg Section 9.7.2 of the FSAR.

The maximum fuel enrichment to be stored in the fuel pool will be 4.1 weight ‘
percent.

CRITICALITY - NEW FUEL

1 5.6.2 The new fuel storage racks are designed and shall be maintained with a
nominal 18 inch center-to-center distance between new fuel assemblies such that
tkoze will not exceed 0.98 when fuel having a maximum enrichment of 4.0 weight
gpgkcent U-235 is in place and aqueous foam moderation is assumed. The K £z of
) < 0.98 includes the conservative allowance for uncertainties described iR
Section 9.7.2 of the FSAR.

DRAINAGE

-

5.6.3 The spent fuel storage pool is designed and shall be maintained to pre-
vent inadvertent draining of the pool below élevation :63 feet.

CAPACITY
5.6.4 The fuel storage pool is designed and shall be maintained with a com-

bined storage capacity, for both Units 1 and 2, limited to no more than 1760
fuel assemblies.

i5.7 COMPONENT CYCLIC OR TRANSIENT LIMITS

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

CALVERT CLIFFS - UNIT 1 5-5 Amendment No 27, 47
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Reactor Coolant System

TABLE 5.7-1
COMPONENT CYCLIC OR TRANSIENT LIMITS

Cyclic or Transient Lirmit

500 heatup and cooldown cycles

Desiqn Cycle or Transient

70°F to 532°F to 70°F

400 reactor trip cycles

100% to 0% RATED THERMAL POWER (

10 Primary Hydrostatic Tests

3125 psia and 60°F > NDTT

320 Primary Leak Tests

2500 psia and 60°F > NDTT

Steam Generator

10 Secondary Hydrostatic Tests

1250 psia Secondary 5ide and
terperature > 100°F

320 Secondary Leak Tests

1000 psia Secondary Side With
Primary - Secondary Ap of
820 psi and shell side v
temperature between 100°F and (
200°F
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BALTIMORE GAS & ELECTRIC COMPANY
DOCKET NO. 50-318
CALVERT CLIFFS UNIT KWO. 2
AMENDMENT TO FACILITY OPERATING LICENSE
Amendment No.
License No.
1. The Nuclear Regulatory Commission (the Commission) has found that:
A. The epplications for amendment Dy Baltimore Gas & Electric Company
(the licensee) dated July 3, 16792, Augusi 31, 1679, and January 15,
as supplemented by filings dated April 14 and 18, 1980, May 20 and 30,
1980, July 7, and September 12, 1880, comply with the standards and
requirements of the Atomic Energy Rct of 1954, es amended (the Act)
the Commission's rules and regulations set forth in 10 CFR Chapter 1.
B. The facility will operate in conformity with the applicetions, the
provisions of the Act, anc the rules and reguiations of the Commission;
C. There is reasonable assurance {1) that the eciivities authorized by this
: amendment can be conducted without endangering the health anc safety
of the public, and (ii) that such ectivities wil' be conducted in com-
nliance with the Commission’s recuietions.
D. The issuance of this amendment will not be inimical to the common
gefense and security or to the hezith and sefety of. the publicy and
F. The issuance of this amendmeni is in accoragance with 10 CFR Pert 51 of
the Commission's regulations and all applicable requirements have been
satisfied.
2. Accordingly, the license is amended by changes to the Technical Specifica-

tions as indicated in the attachment to this license amendment and Paragraph
2.C{2) of Facility License No. DPR-69 s hereby amended to read as follows:

(2) Technice) Specifications

T
:

d

he Technical Specifications conizined in Lppendices A and B, &s
revised through fmendment Hc. 30, zre hereby incorporated in the
license. The licensee shall operate the facility in accordance
with the Technical Specifications.



3. This license amendment is effective as of the date of its issuance.

FOR THE NUCLEAR REGULATORY COMMISSION

Robert A. Clark, Chief
Operating Reactors Branch #3
Division of Licensing

Attachment:
Changes to the Technical
Specifications

Date of Issuance: September 19, 1980



ATTACHMENT TO LICENSE AMENDMENT NO. 30

FACILITY OPERATING LICENSE NO. DPR-69

DOCKET NO. 50-318

Replace the following page of the Appendix "A" Tachnical Specifications with
the enclosed page. The revised page is identified by Amendment number and
contains vertical lines indicating the area of change. The corresponding
"overleaf page 5-6 is also provided to maintain document completeness. No
changes were made on 5-6.



DESIGN FEATURES

YOLUME.

5.4.2 The total water and steam volume of the reactor coolant system is 10,614
+ 460 cubic feet at a nominal Tavg of 532°F.

5.5 METEQROLOGICAL TOWER LOCATION

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

5.6 FUEL STORAGE

CRITICALITY - SPENT FUEL

5.6.1 The spent fuel storage racks are designed and shall be maintained with a
minimum 10 3/32" x 10 3/32" center-to-center distance between fuel assemblies
placed in the storage racks to ensure a k of equ1va1ent to < 0.95 with the
storage pool filled with unborated water. {h e of < 0.95 includes the con-
servative allowances for uncertainties described in Section 9.7.2 of the FSAR.
The maximum fuel enrichment to be stored in the fuel pool will be 4.1 weight
percent.

CRITICALITY - NEW FUEL

15.6.2 The new fuel storage racks are designed and shall be maintained with a
nominal 18 inch center-to-center distance between new fuel assemblies such that
t 1k .- will not exceed 0.98 when fuel having a maximum enrichment of 4.0 weight
i pgrcent U-235 is in place and aqueous foam moderation is assumed. The k of
0.9¢ includes the conservative allowance for uncertainties described 1%

ction 9.7.2 of the FSAR.

ro
1

i§e
E

| CRAINAGE

5.6.3 The spent fuel storage pool is designed and shall be maintained to pre-
vent inadvertent draining of the pool below elevation 63 feet.

CAPACITY

5.6.4 The fuel storage pool is designed and shall be maintained with a com-
bined storage capacity, for both Units 1 and 2, limited to no more than 1760
fuel assemblies.

(921

.7 __COMPONENT CYCLIC OR TRANSIENT LIMITS

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

CALVERT CLIFFS - UNIT 2 5-5 Amendment No 12, 30
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Component

Reactor Coolant System

TABLE 5.7-1

COMPONENT CYCLIC OR TRANSIENT LIMITS

Cyclic or Transient Limit

500 heatup and cooldown cycles

Design Cycle or Transient

70°F to 532°F to 70°F

400 reactor trip cycles

100% to 0% RATED THERMAL POWER

10 Primary Hydrostatic Tests

3125 psia and 60°F > NDTT

320 Primary Leak Tests

2500 psia and 60°F > NDTT

Steam Genevrator

10 Secondary Hydrostatic Tests

1250 psia Secondary Side and
temperature > 100°F

320 Secondary Leak Tests

1000 psia Secondary Side With
Primary - Secondary Ap of
820 psi and shell side
temperature between 100°F
and 200°F
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UNITED STATES
NUCLEAR REGULATORY COMMISSION
WASHINGTON, D. C. 20655

SAFETY EVALUATION BY THE QFFICE OF MUCLEAR REACTOR REGULATION

'SUPPORTING AMENDMENT NOS. 47 AMND 30 1O

FACILITY OPERATING LICENSE MNOS. DPR-53 AND DPR-69

RELATING TO MODIFICATION OF THE SPENT FUEL PQOL

BALTIMORE GAS & ELECTRIC COMPANY

CALVERT CLIFFS NUCLEAR POWER PLANT

UNIT NOS. 1 AND 2

DOCKET NOS. 50-317 AND 50-318

Introduction

By letters dated July 3, 1979, August 31, 1979, and January 15, 1980,
Bzltimore Gas and Electric Company (BG&E) proposed to change the spent
fuel pool (SFP) storage design for the Calvert Cliffs Nuclear Power
Piant (CCHPP) Unit Nos. 1 and 2. The presently approved design was
reviewed and approvec in Amendment Nos. 27 and 12 to Facility Operating

| fcense Nos. DPR-53 and DPR-59 issued January 4, 1978. The present installed

storage capacity is 200 spent fuel assemblies in the Unit 2 (South) side
0% pool (unmodified), and 528 assemblies in the Unit I (North) side of
pool (modified). The proposed modification will permit the storage of

. 230 fuel assemblies in the North half of the pool and 930 fuel assemblies

in the South half of the pool. In response to our questions, BR&E
submitted supolemental information by letters dated April 14 and 18,
May 20 and 30, July 7, and September 12, 1980,

Background

The Calvert Cl1iffs Nuclear Power Plant (CCPP) spent fuel pool (SFP) was
originally designed with the storage capacity of 1-2/3 cores, (410 fuel
assemblies) felt to be adequate for the storage of the discharge (72
assemblies per unit per year) from each reactor for one year prior to
its shipment off-site for reprocessing, plus 217 storage locations for
core unloading whenever it became necessary.

3y our Amendment Nos. 27 and 12 dated January 4, 1975, we approved BG&E's
request to expand their SFP capacity to 1056 fuel assemblies, 528 for
each unit, through the use of high density spent fuel racks. The South
5001 was modified as planned. Before racks were designed for the

licrth side of the pool, which has the installed capacity of 200 fuel
assemblies, BG&E realized that a further increase in SFP capacity would
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1ikely be necessary before any reprocessing facility is ready. By letter
dated July 3, 1979, BG&E amended their request to expand the North pool
capacity to 840 assemblies with high capacity poison racks. In a sub-
sequent Tetter dated January 15, 1980, BG&E requested that the South

part of the pool also be included in our review. The proposed total
capacity would beé 1760 assemblies, 830 for the North pool and 23C for

the South pool. Furthermore, BGAE again amended the application to
increase the SFP capacity from 1760 to 1830 assemblies in their letter

of April 14, 1930. They have, however, subsequently withdrawn this
request in the letter of May 20, 1980 due to the need to proceed with

the modification to the North side. Our reviews, except for the structure
analysis, were completed before May 20, 1980 and were based on a capacity
of 1830 assemblies. The review of the structure analysis was based on a
capacity of 1760 assemblies.

BG&E states in their July 3, 1979 submittal that it is responsible for
the modification to the spent fuel storage pool. Nuclear Energy
Services is retained to design the spent fuel racks, contract for
fabrication, perform analysis pertinent to the modification, and
provide technical assistance during installation. Bechtel Power
Corporation provided engineering assistance in reviewing the spent
fuel pool structural considerations.

Discussion ana Evaluation

In reviewing the SFP modification for CCNPP Unit Nos. 1 and 2, we considered:

(1) criticality analysis, (2) spent fuel cooling, (3) installation of racks

and fuel handling, (4) structure design, (5) fuel handling, (6) occupational
radiation exposure, (7) radioactive waste treatment, and (8) Material acceptability.

Criticality Analysis

Two modification factors, fuel loading 1imit and High density racks, were
considered in the evaluation of criticality analysis.

Fuel Loading Limit

The Nuclear Services Corporation (NSC) performed the criticality
analyses for increasing the uranium-235 enrichment from 3.7 to
4.1 weight percent for fuel assemblies that are to be placed

in the present racks. This corresponds to an increase in

the fuel loading limit from 44.0 to 48.5 grams of uranium-235
per axial centimeter of fuel assembly. For these calculations
NSC used the CHEETAH computer program to obtain four energy
group cross sections for diffusion theory calculations with

the CITATION program. The accuracy of this diffusion theory
method was checked by comparison with several series of critical
experiments.



Parametric calculations were made for the maximum possible
reduction in storage lattice pitch, eccentric fuel assembly
placement, and an increase in fuel pool water temperature to
212°F. A calculation was also made for the inadvertent place-
ment of a fuel assembly adjacent to a filled rack. This
resulted in a maximum neutron multiplication factor of 0.94

for fuel assemblies with 48.5 grams of uranium-235 per axial
centimeter of assembly.

High Density Racks

The pranosed new higher density racks are to be made up of individua’
deuhic-walled containers which are about fourteen feet Tong. The_
inner wall of each of these containers will be made from a 0.060 inch
thick sheet of 204 L stainless steel which will be formed into an
indented, square cross section container with an inside dimension

of 8.56 inches. The outer, or external, wall will also be a sheet
of 0.060 inch thick stainless steel. Borated, neutron absorbing
plates, which are 6.5 inches wide and 0.090 inches thick, will be
placed in each of the four spaces between the two walls, which are
formed by the indentations in the inner wall. TLus.each of.the four
sides of every container will have a borated plate 1n jt.wh1ch, as
BGAF states in its January 15, 1980 submittal, w1!1 jnitially contain
at least 0.024 grams of boron-ten per square centimeter of plate.
BG&E also states in this submittal that the average center-to-center
spacing between all containers will be maintained at 10.09375
0.03125 inches by the external sheets and by welded spacers. For

an overall fuel region dimension of 8.13 inches, as shown in the
July 3, 1979 submittal, this results in a fuel region volume fraction

A~ A £

Nuclear Energy Services, Incorporated (NES) performed the
criticality analyses for BG&E for the proposed borated plate
racks. For these calculations NES assumed & uniform distri-
bution of unirradiated fuel with a maximum enrichment of 4.1
weight percent uranium-235 in the Unit 1 fuel assemblies, no
burnable poisons, and pure, i.e., unborated, water in the pool.

NES made parametric calculations by using the HAMMER computer
program to obtain four-group cross sections for EXTERMINATOR
diffusion theory calculations. This calculational method was
used to determine the nominal koo and then the effects of
design and fabrication tolerances, changes in temperature,
and abnormal dislocations of fuel assemblies in the racks.

NES also did verification calculations with the KENO Monte
Carlo program. When using the 123 group NITAWL cross sections
in a KENO-IV calculation of the nominal reference configuration,
NES obtained a neutron multiplication factor of 0.92 + 0.006.
This included the effect of having discrete particles of boron
in the plates rather than a uniform distribution of boron
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atoms. From its parametric calculations NES found that all of
the possible manufacturing tolerances, such as those in cell
pitch and in the thickness of the stainless steel walls, and
all possible variations during the 1ife of the racks, such as
3 reduction in the boron loading from 0.024 to 0.0194 grams of
boron-ten per square centimeter of plate, could increase the
neutron multiplication factor by 0.01 ak. NES also found from
its parametric calculations that eccentric positioning of fuel
assemblies in the racks or increasing the pool temperature
would not increase the neutron multiplication factor. In its
January 15, 1980 submittal, BG&E states that accidental place-
ment of fuel between the fuel racks or the racks and pool wall
will be prevented by structural material. This will preclude
an increase in the neutron multiplication factor due to a
misplaced fuel assembly. From the above, the maximum possible
neutron multiplication factor in the modified pool is 0,936.

In its April 14, 1980 submittal, BG&E states that neutron
attenuation tests, to verify onsite that there is a sufficient
amount of boron in the racks to maintain the kefs beltow 0.95,
will be performed after the fuel racks are installed in the pool.

A test fixture containing a neutron source and suitably shielded
detectors will be lowered into each fuel storage Jocation in
each rack, one cell at a time. The backscattered neutron flux
will be measured to confirm the existence of a neutron poison
material.

Also in its April 14, 1980 submittal, BG&E states that verifi-
cation that the boron remains in place throughout the life of
the racks will be accomplished by placing samples in the high
garma areas of the spent fuel pool and then periodically
removing them throughout the 1ife of the fuel racks for various
tests.

In case of a fuel handling accident, it is conceivable that an
assembly could be laid across the tope of a ruel rack. In this
case, the distance between the tops of the stored fuel and the
bottom of the misplaced fuel will be greater than 2% inches which,
according to NES's calculations, effectively separate the two

aroups of fuel. No increase in Keff will result from this accident.

ve Tind the above cited licensee's results agree well with results of
parametric calculations made with other methods for

similar fuel pool storage lattices. By assuming new,

unirradiated fuel with no burnable poison or control

rods, these calculations yield the maximum neutron

multiplication factor that could be obtained throughout

the life of the nominal fuel assemblies. This includes

the effect of the plutonium which is generated during

the fuel cycle.
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Since this neutron multiplication factor will increase

if the boron loading in the plates is decreased below

the statedminimum, an onsite neutron attentuation test

is required to verify the presence of the boron ten in

the racks and a surveillance program is required to verify
continuously that the boron loading in any plate will not
decrease below 0.024 grams of boron ten per square
centimeter of plate. In this regard we find the tests
proposed by BG&E in its April 14, 1980 submittal acceptable.

With these two tests and the 1imit on fuel loading, we

find that all factors that could affect the neutron
multiplication factor in this pool have been conservatively
accounted for and that the maximum neutron multiplication
factor in this pool with the proposed racks will not

exceed 0.95. This is NRC's acceptance criterion for

the maximum (worst case) calculated neutron multiplication
factor in a spent fuel pool. This 0.95 acceptance criterion
is based on tie uncertainties associated with the calcu-
lational methods and provides sufficient margin to

preclude criticality in the fuel. Accordingly, there

is a Technical Specification which limits the effective

gegtron multiplication factor in the spent fuel pool to
£

We find that when any number of the fuel assemblies,
which BG&E described in these submittals and which have
no more than 48.5 grams of uranium-235 per axial
centimeter of fuel assembly, are loaded into the present
and the proposed racks, the neutron multiplication factor
will be less than 0.95.

On this basis, we conclude that when the plant's Technical
Specifications are amended to prohibit the storage of fuel
assemblies that contain more than 48.5 grams of uranium-235
per axial centimeter of fuel assembly, there is reasonable
assurance that the health and safety of the public will

not be endangered by the use of the present and proposed
racks.

SPENT FUEL COOLING

The spent fuel pool at the Calvert Cliffs Nuclear Power Plant
is located in the auxiliary building, and it is divided into
two halves, i.e., one for each unit. Each of these halves

of the pool has a volume of about 2.9 x 104 cubic feet. When
it is filled with spent fuel assemblies, each half will hola
more than 1.9 x 105 gallons of water:
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The licensed thermal power for each of the two reactors is

2700 MWth. BG&E plans to refuel these reactors annually at
which times about 72 of the 217 fuel assemblies in each core

will be offloaded. To calculate the maximum heat load for

a normal refueling, DG&E assumed a 7 day time interval between

the shutdown of one reactor and the time when 72 of its fuel
assemblies are placed in the spent fuel pool. This is assumed
to occur 67 days after the offloading of one third of the other
reactor into the spent fuel pool. On this basis BG&E calculated:
the maximum heat load for the twenty first annual refueling to
be 17.3 x 106 BTU/hr,

The cooling system for the Calvert Cl1iffs spent fuel pool has
two pumps and two heat exchangers. These are Cross connected
so that any combination of a purmp and heat exchanger can be
used to cool either half of the spent fuel pool. Additional
cooling can be obtained by connecting the shutdown cooling

of either unit to the spent fuel pool cooling system. Each
spent fuel cooling pump is designed to pump 1390 gallons of
water per minute. With both pumps and heat exchangers in
operation, the spent fuel pool cooling system is designed to
remove 20 x 106 BTU/hr while maintaining the fuel pool outlet
water temperature at 127°F with 95°F service weier cooling the
heat exchangers. The shutdown cooling s»stem, when connected
to the spent fuel pool, is designed to remove 27 x 108 BTU/hr
while maintaining the fuel pool outlet temperature at 130°F
with 95°F service water cooling the heat exchanger.

Section 9.4.5 of the FSAR states that the spent fuel pool cooling
system supplemented by the shutdown cooling sysiem is capable

of removing 38.7 x 100 BTU/hr. From Table 9-14 of the FSAR

it is seen that the shutdown cooling sgstem acting alone

would be capable of removing 27.3 x 10° BTU/hr while maintaining
the fuel pool outlet temperature at 130°F with 85°F service
water.

BGLE states that alarms are provided to insure the maintenance
of the water level in the spent fuel pool and to call attention
to a high temperature condition. BG&E also states that the
water in the Refueling Water Tanks or the Demineralized Water
System can be used for make up to the spent fuel pool water.
This can be supplied at flow rates or between 300 and 1330 apm.
Each of the two Refueling Water Tanks holds about 4 x 105
gallons of water. ‘
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Using the method given on pages 9,2.5-8 through 14 of the

NRC Standard Review Plan, with the uncertainty factor, K,
equal to 0.1 for decay times Tonger than 103 seconds,

and assuming a seven day cooling time, as used by BG&E,

we calculate that the peak heat loads in the spent fuel

pools after the twenty fourth annual refueling (i.e.,

"7 fue] assemblies in the pools)could be 20 x 10° E
BTU/hr. We also calculate that the peak heat Toads for i
5 full core offload, which takes place 67 days after the
twenty first annual refueling, could be 38.6 x 106

BTU/hr. For this we find that the maximum jncremental

heat load that could be added by increasing the number

of spent fuel assemblies in the pool from 1056 to 1760

is 2.4 x 106 BTU/hr. This is the difference in peak

heat loads for full core offloads that essentially i1l
the present and the modified pool.

We find that the two trains of the present fuel pool cooling system
can remove 20 x 106 BTU/hr while maintaining the fuel pool outlet
water temperature at 127°F, We also find that in the case of a
postulated single failure, which effectively shuts down one Toop
immediately after any normal refueling offload, the fuel pool out-
Tet water temperature will not exceed 1550F, We also find that
when these two trains are supplemented by the shutdown cooling
system the 38.6 x 106 BTU/hr heat load can be removed with a spent
fuel pool outlet water temperature of no more than 1300F. We find
this acceptable since these heat loads are less than the heat
removal capacity specified in Section 9.4.5 of the FSAR,

In the unlikely event that both spent fuel pool cocling loops were
to fail when a full core that fills the racks had just been off-
lcaded into the spent fuel pool the maximum possible heat up rate
of the water would be 240F/hr, Assuming that the average water
temperature in the pool is initially 1200, about four hours
would elapse before there would be bulk boiling. After this,

if the condensed steam was not returned to the spent fuel pocl,
the water level in the pool would start to drop. The maximum
possible rate that it could drop would be 0.8 ft/hr. The alarms
would call operator's attention to use makeup water from the
Refueling Water Tanks or the Demineralized Water System. From
this we find that, if this unlikely event took place, there

would be sufficient time (several hours for operators to take
action) to establish the 80 gpm flow of water that would be re-
quired at that time to maintain the water level in the pool.
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We find that the present cooling capacity in the spent
fuel pool of the Calvert Cliffs Nuclear Power Plant,
Qnits 1 and 2, will be sufficient to handle the
incremental heat load that will be added by the proposed
modifications. We also find that this incremental
heat load will not alter the safety considerations of
spent fuel pool cooling from those which we previously
reviewed and found to be acceptable. We conclude that
there is reasonable assurance that the health and
safety of the public will not be endangered by the use
of the proposed design.

INSTALLATION OF RACKS AND FUEL HANDLING

In its January 15, 1980 submittal, BG&E states that the North
half of the pool is scheduled for rack removal and new
installation in the summer of 1980. Under this schedule all
the fuel residing in the spent fuel pool can be moved to the
South half of the pool. The North pool can then be drained
and the modification can be accomplished in a.dry pool. The
South half of the pool will likewise be modified under a
schedule such that all the stored fuel can be transferred to
the North pool. The modification will then be performed in

a dry pool.

By taking advantage of the split-pool design, the
licensee can install the new racks without having to
move a rack close to or over spent fuel. After the
new racks are installed, the fuel handling procedures
inand around the pool will be the same as those that
were in effect prior to the proposed modifications.

We conclude that there is reasonable assurance that the
health and safety of the public will not be endangered
by the installation and use of the proposed racks.

Structure Design

The inner wall of each storage cell is made up of a 0.060 inch
thick sheet of 304L stainless steel, formed into a square with
an inner dimension of 8-9/16 inches. On the outside of each

of the four (4) sides of this inner wall, a poison sheet 6-1/2
inches wide is sandwiched between the inner wall and an external
0.060 inch thick stainless steel sheet.
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The spent fuel pool is a reinforced concrete structure with a 3/16 inch
thick stainless steel liner plate for leak tightness. The pool is 92
feet long, 25 feet wide, and 39 feet deep, with a 2 foot wall dividing
the two halves. A slot in the wall has removable gates allowing for the
movesent of fuel betwzen the two halves of the pool. The pool is an
integral part of the auxiliary building and designed as a Seismic
Category I structure, in accordance with the Calvert Cliffs Hhuclear
Power Plant FSAR.

The proposed modification for the spent fuel storage capacity cxpangign
program has been reviewed in accordance with the NRC report "OT Position
for Review and Acceptance of Spent Fuel Storage and Handling Applications,”
Rpril 1978. The structural review consisted of an exanination of the
following areazs: the proposed desicn criteria, the design loads and

Joad combinations, methods of analysis, the dropped fuel accident, the
material properties, ths hydrodynamic effects, "he fabrication and
installation provisiens, and the effect of increased loads on ithe floor
slab and liner,

The material properties for structural components of the spent fuel racks
used in the analyses were taken from Section III of the ASME Code. Load
combinations and acceptance limits are in conformance with the iRC Standard
Review Plan, Section 3.8.4 and ASHE Scction III, Subsection NF,

The Calvert Cliffs Nuclear Power Plant Units 1 and 2 high density spent_fuel
stcrrzge racks have teen designed to meet the require=ents for Séismic Cate-
goiry I stiructures., Detailed linear seismic analyses have been rerformed

to verify the.adequacy of the design to withstand the loadings encounterec
curing the severe and exireme environmental conditicas of the Operating
Besis and Dosign Basis Farthguakes. Detailed nen-linear time history
seisnic analyses have been performed to evaluate the maximum slicding of

the storage recks and to determine the maximum frictional resistance

load transmitted by the storage racks to the pool flcor liner piate during
the M:sign Basis Earthquske,

The effects of damping have not beern considered.in the non-linear sliding
analysis., Excluding the effects of damping provices conservatiive
analysis results because the portion of the external energy that would
normally be zbeorbed in the demping elenent is avail:zble to increase the
flexural deformation and the sliding of the fuel sicrage rack,

The ratural Trequency and the mode shape for cach of the natuwral mcdes. of
vibration are calculated by using the Lanczos ltodal Ixtraciien irzthods.
The seismic response analyses are performed by the response spectrum .
mocal superposition methods using the applicable vesponse spectra curves,

IndiyidvaI modal responses of ihe system are combined in accordance with
Section 1.2 of .Regulatery Cuide 1.2, The maximum vespenses (detlection,
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acceleration, velocity, shear tcrces, moments, stressas reacticn loads)
of the system for the three orthogonal spatial comocaants (two (2) hori-
zontel and one vertical) of an earthouzke are combinzd on a souare root
of the sums of the squares (SRSS) bases (Regulatory Cluice 1.92). For
the ron-lincar time history seismic anzlysis of thz spent fuel assembdly/
storzze cell structure, a 10 x 10 sterage rack end the stored Tuzl
esserSlies heve been represented by a two dimensicnal luwped mass Tinite
elemert model. .The model consists basically of two coincident finite
element cantilever bsams,. one representing the 100 storvage cells and the
cther representing the 100 stored fuel asserblies atiached to a "floor”

mase, by means of a non-linear sliding element, The non-linear time
history seismic anzlyses are performed by step-by-stzp integration
techniques (Houbolt fethod) using the AiSYS compuier program.

For the accidental fuel assembly. drop conditien, 1

(fuel assembly) was pesiulated to drcp on the rack from a heicht of 24
inches zbove the top of the rack, Three cases were considered: 1) a
direct drop on the top of a 2 x 2 module, 2) a subsesuent tipping of
the tuel assembly and 3) a straight drop through ihe sictrage cell with
jmpact to the rack base structure.

200 pound waiant
i

Linear and non-linear analysis techniques using encrgy balance methods
were used to evaluate the structural damage resulting from a fuel
assembly drop into the rack.

The acceptance criteria for the accicental fuel assembly drop on the
rack are: (1) the resulting impact will not adversely affect the overall
structural integrity of the rack and the Jeak-tightness integrity of
the fuel pool floor and liner plate, and (2) the deformation of the
impacted storage cells will not affect the ability to cool adjacent

fuel elements.

The evaluation demonstrated that the energy developed by a freely
falling fuel assembly from a height extending 24 inches (1imited by the maximum
1ifting height of the crane) above a module would not cause liner plate perforation,

A1l materials, fabrication, installation, and quality control of the
spent fuel racks are controlled in accordance with an effective quality
assurance proaram meeting the requirements of 10 CFR 50, Appendix B and
Subsection NF of the ASME Code. _

The spent fuel pool structure was re-evaluated based on the increased
loads cecused by the new high density spent fuel storage racks using
ACI-318-63 Code "Building Code Regquirements for Reinforced Concrete,"
with the factored loads specified in Standard Review Plan 3.8.4. The
licensee has calculated stresses at critical sections and found that
these stresses are within the allowable stresses specified in the FSAR.
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The structural aspects of the spent fuel storage racks have been evaluated
based upon NRC guidance provided in the report entitled, OT Position for
Review and Acceptance of Spent Fuel Storage and Handling Applications,”
April 1978. Based upon our review of the analyses and the design done by
the licensee, we conclude that the rack structure itself, the supporting

" pool liner and slab, are capable of supporting the applied loads without
exceeding relevant stresses of Subsection NF or the FSAR Design Criteria.
As previously stated, we find the material fabrication, installation,
and quality control criteria acceptable. We conclude that the proposed

- modification of the Calvert C1iff spent fuel storage pool to the capacity
of 1760 storage positions is in conformance with NRC requirements.

(8]
(3]

Fuel Hanciing

The NRC staff has published the results and recommendations of their generic
review of the handling of heavy loads in the vicinity of spent fuel pools in
NUREG-612. As a result of these recommendations, a program to review operating
plants against the guidelines developed in this repcrt is under way by the

staff, Because Calvert C1iffs 1/2 is required to prohibit Toads greater

than the nominal weight of a fuel assembly and handling tool to be transported
over spent fuel in the SFP, we have concluded tha*t the likelihood of any other
hgavy.1oad handling accident is sufficiently small that the proposed modifica-
tion is acceptable and no additional restrictions on load handling operations
in the vicinity of the SFP are necessary during our review,

The potentii1dconsequences of fuel handling accidents in the spent fuel pool
area presented in the Safety Evaluation Report (SER) cated August 1972
changed because the new high density racks 1ncréasg the storhég cgbéiiﬂgftygt

the SFP since, at worst, the number of fuel assemblies that could be damaged
from a fuel handling accident is two (from a direct hit by a dropped assembly)
. under both the o0id and new storage rack designs and configurations.

3.6 Occupational Racdiation Exposure

We have reviewed the licensee's plans for the removal and disposal of the

clese center high density racks and the installation of high density borated
racks with respect to occupational radiation ex;osure. The occupational radia-
tion =xposure for this operation is estimated by the licensee to be about

10 man-rem. We consider this to be a conservative estimate. This estimate
represents a small fraction of the total man-rem burden from occupational
exposure at the plant.

This estimate is based on the licensee's detailed breakdown of occupational
exposure for each phase of the modification. The licensee considered the
number of individuals performing a specific job, their occupancy time while
performing this job, and the average dose rate in the area where the job
was being performed.
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The licensee is planning on performing the modification in two stages. First
the fuel residing in the North half of the pool will be moved to the South
half. The North pool will then be drained and decontaminated and the modi-
fication can proceed in the dry pool with as low as is reasonably achievable
backgreound radiation. During decontamination of the racks the pool back-
ground radiation level is expected to be about 1.5 mrem/hr with the dose rate
in the proximity of the racks averaging about 7.5 mrem/hr. Upon completion

of the modification and refilling of water in the North pool, the fuel will

be transferred from the South pool into the North pool, and the South pool

will be likewise modified.

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 for dose rates in the spent fuel pool area from
radionuclide concentrations in the pool water and the spent fuel assemblies.
The spent fuel assemblies themselves will contribute a negligibie fraction of
the dose rates in the pool area because of the depth of water shielding the
fuel. Consequently, the occupational radiation exposure resulting from the
additional spent fuel in the pool represents a negligible burden. Based on
present and projected operations in the spent fuel pool area, we estimate
that the proposed modificetion should add less than one percent to the total
annual occupational radiation exposure burden at this facility. The small
increase in radiation exposure will not affect the licensee's ability to
maintain individual occupational doses to as low as is reasonably achievable
and within the limits of 10 CFR Part 20. Thus, we conclude that storing
additional fuel in the SFP will not result in any significant increase in
doses received by occupational workers. -

Radioactive Waste Treatment

The plant contains waste treatment systems designed to collect and process
the gaseous, liguid and solid wastes that might contain radicactive material
Trom both units. The waste treatment systems were evaluated in the Safety
Evaluation Report (SER) for both units dated August 1972. There will be no
change in the waste treatment systems or in the conclusions of the evaluation
of these systems as described in Section 3.1.7 of the SER because of the

propcsed modification.

Material

The fuel storage racks are primarily fTabricated from Type 304-L stainless

steel with poison elements on each sicde of the storage cell. Based on cur
review of previous operating experience with similar stainless steel racks
approved and in use, we have concluded that there is reasonable assurance

that no signficant corrosion of the stainless steel will occur over the

lifetime of the plant.
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The poison elements consist of boron carbide (B4C) powder in a fiberglass
matrix fabricated by Carborundum Company. The material has been corrosion
tested for eight months at Oak Ridge at a boron concentration of 2500 ppm
(a value more than the CCNPP SFP boron concentration). No signficant
corrosion occurred. We, therefore, would expect no accelerated corrosion
of the rack materials. Although the B4C composite material is subject to
off-gasing under irradiation, the racks are of a vented design to prevent
swelling of the can. The binder material in the B4C composite does not
decompose significantly and, therefore, the B4C particles are held in place
during irradiation. The irradiation data has been submitted to us previously
on the Haddam Neck and Millstone Unit 1 Dockets Nos. 50-218 and 50-245,
respectively, in the form of CBO-N-78-299 dated October 1978. We have
licensed this poison for use in Spent Fuel Racks at these facilities and

at LaCrosse having found their use acceptable. We find that the B4C

poison material is similarly acceptable for use at Calvert Cliffs.

Technical Specification

As indicated in the criticality analysis of this safety evaluation, the
Uranium -235 enrichment would need to be increased from 44.0 to 48.5
grams per axial centimeter of fuel assembly. This corresponds to an
increase from 3.7 to 4.1 weight percent. In conformance to the Technical

Specification format, the enrichment in section 5.6.1 is in terms of
weight percent (w/o) rather than grams per axial centimeter of fuel.

The 4.1 w/o in section 5.6.1 is different from the 4.0 w/o in section
5.6.2 because they correspond to different types of storage (wet compared
to . dry) with different center-to-center distance between fuel assemblies.
Specification 5.6 will need to be changed to relate the capacity of the
combined pool to a limit of 1760 fuel assemblies.

Safety Conclusion

We have concluded, based on the considerations discussed above, that:

(1) there is reasonable assurance that the health and safety of the
public will not be endangered by operation in the proposed manner, and

(2) such activities will be conducted in compliance with the Commission's
regulations and the issuance of the amendments will not be inimical to

the common defense and security or to the health and safety of the public.

Dated: September 19, 1980
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ENVIRONMENTAL IMPACT APPRAISAL BY THE OFFICE OF NUCLEAR REACTOR REGULATION

SUPPORT ING AMENDMENTS NOS. 47 AND 30 T0 LICENSES NOS. DPR-53 AND DPR-69

RELATING TO MODIFICATION OF THE SPENT FUEL POOL

BALTIMORE GAS & ELECTRIC COMPANY

CALVERT CLIFFS NUCLEAR POWER PLANT UNITS NOS. 1 AND 2

DOCKETS NOS. 50-317 AND 50-318

1.0 DESCRIPTION OF PROPOSED ACTION

By letters dated July 3, 1979, August 31, 1979 and January 15, 1980, Baltimore
Gas and Electric Company (BG&E) proposed to change the spent fuel pool (SFP)
storage design for Calvert Cliffs Nuclear Power Plant Units Nos. 1 and 2 (CCNPP)
from the design which was reviewed and approved in Amendment Nos. 27 and 12 to
Facility Operating License Nos. DPR-53 and DPR-69 issued January 4, 1978. This
approved spent fuel storage capacity is 1056 fuel assemblies. The proposed
change consists of increasing the existing spent fuel storage capacity for both
units from 728 fuel assemblies (only half of the pool has been modified as
authorized) to 1760 fuel assemblies. In response to our questions, BG&L sub-
mitted supplemental information by letters dated April 14 and 18, 1980, May 20
and 30, 1980, July 7, 1980, and September 12, 1980.

The modification evaluated in this environmental impact appraisal is the proposal
by the licensee to replace the existing spent fuel storage racks with high
“density borated storage racks. This appraisal is.being performed for a total
capacity of 1830 fuel assemblies.

2.0 NEED FOR INCREASED STORAGE CAPACITY

The CCNPP SFP was originally designed with the storage capacity of 410 fuel
assemblies (1-2/3 cores). The first refueling of CCNPP Unit 1 was in January 1977
at which time 72 fuel assemblies were replaced and stored in the SFP. The first
72 spent fuel assemblies from Unit 2 were placed in the SFP in September 1978.

At that rate, 144 assemblies per year from both units would be discharged from
the reactor to the SFP.

By letter dated January 4, 1978, we approved BG&E's request to expand their
SFP capacity to 1056 fuel assemblies which would extend the storage capability
of the pool through 1982 and leave room for a complete core discharge.

Spent fuel is not currently being processed on a commercial basis in the United
States and storage capacity away from reactor sites is available only on an
emergency basis. Additicnal spent fuel storage capacity is expected to become
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eventually 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
in the 1995-2000 time frame. However, these dates are uncertain since the
Congress has not yet authorized or funded these facilities.

Based on the above information, there is clearly a need for additional onsite
spent fuel storage capacity to assure continued operation of the CCNPP units,
with full core off-load capability, after the Spring of 1983. The proposed
expansion of the total SFP capacity to 1760 assemblies would provide this
capability until the Fall of 1987 wusing annual refueling cycles. If longer
refueling cycles (such as the 18-months fuel cycle currently proposed by BG&E
and under staff review for the next reloads of both units) begin as planned,
operation of CCNPP Unit No. 1 could continue until the Spring of 1992 and Unit
No. 2 could operate until the Fall of 1992 with full core off-load capability
remaining.

3.0 THE FACILITY

The CCNPP units are described in the Final Environmental Statement (FES), issued
by the Commission in April 1973, related to the section on operation of the
facilities. Each unit is a Pressurized Water Reactor (PWR) which produces 2700
megawatts thermal (MWt) and has a gross electrical output of 835 megawatts (MWe).
Pertinent descriptions of principal features of the plant as it currently exists
are summarized below to aid the reader in following the evaluations in subse-
quent sections of this appraisal. °

3.1 Fuel Inventory

Each CCNPP reactor contains 217 fuel assemblies. The fuel assemblies are a
cluster of 176 fuel rods or sealed tubes arranged in a 14 by 14 array. The
weight of the fuel, as UOZ’ is approximately 207,200 pounds. About one-third
of the assemblies are remdoved from the reactor and replaced with new fuel each
year. Present scheduling is for the refueling outage to be in the first few
rmonths for Unit No. 2 and the last few months of each year for Unit No. 1.

The proposed modification of the SFP would not change the quantity of uranium
fuel used in the reactor over the anticipated operating 1ife 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 SFP

Spent fuel assemblies are intensely radiocactive due tc their fresh fission pro-
duct 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 radio-
active and thermal decay prior to shipping 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 placed in heavily shielded casks for shipment. Space permitting, the assem-
blies may be stored for longer periods, allowing continued fission product decay
and thermal cooling.

4
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3.3 SFP Cooling System

The SFP for CCNPP is provided with a cooling loop which removes decay heat

from fuel stored in the SFP. The cooling system for the SFP has two pumps

and two heat exchangers. These are cross-connected so that any combination

of a pump and heat exchanger can be used to cool the SFP for either Unit No.

1 or No. 2. There is also additional cooling available from valving the

shutdown cooling system of either unit to the SFP cooling system. Each SFP
cooling pump is designed to pump 1390 gallons of water per minute. With both
pumps and heat exchangerg in operation the spent fuel cooling system is

designed to remove 20x10~ BTU/hr while maintaining the fuel pool outlet water
temperature at 127°F with 95°F service water cooling the heat exchangers.

The sgutdown cooling system when connected to the SFP is designed to remove

27x10° BTU/hr while maintaining the fuel pool outlet temperature at 130°F with
95°F service water cooling the heat exchanger. After the SFP modificatign, the
maximum possible total heat load inciuding uncertainties will be 17.3x10° BTU/hr,
within the capacity of the SFP cooling system. Our Safety Evaluation finds the
maximum possible temperatures of 127°F and 155°F, for both SFP loops operating
and single failure leaving one SFP loop operating, respectively, to'be acceptable.

3.4 SFP Purification System

The SFP purification ioop consists of a cartridge filter, a mixed bes deminerali-
zer and the required piping, valves and instrumentation. The SFP cooling system
pumps draw water from the pool or the refueling cavity. A fraction of this

flow is passed through the SFP purification loop. The water is returned to the
pool or the refueling cavity. '

Because we expect only a small increase in the radioactivity released to the
pool water as a result of the proposed modification as discussed in Section 4.4
of this environmental impact appraisal, we conclude the SFP filtering system is
adequate for the proposed modification and will keep the concentrations of
radioactivity in the pool water to acceptably low levels which have existed
prior to the modification.

3.5 Radiocactive Wastes

The plant contains waste treatment systems designed to collect and process the
gaseous, liquid and solid wastes that might contain radioactive material. The
waste treatment systems are evaluated in the FES dated April 1973. There will
be no change in the waste treatment systems described in Section III.D.2 of
the FES because of the proposed 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
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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 ito reduce their thermal heat output. This type of use will remain
unchanged by the modification but the additional storage capacity would provide
for an additional nine normal refuelings. Thus, the proposed modification
would result in more efficient use of the land already designed for spent fuel
storage.

4.2 Yater Use

There will be no significant change in plant water usage as a result of the
proposed modification. As discussed subsequently, storing additional spent
fuel in the SFP will increase the heat load on the SFP cooling system which

is transferred to the service water system and to the plant salt water system.
The modification will not change the flow rate within these cooling systems.
Since the temperature of the SFP water during normal refueling operations will
remain below 127°F presented.in the FSAR and evaluated in the FES, the rate
of evaporation and thus the need for makeup water will not be significantly
changed by the proposed modification.

4.3 Nonradiological Effluents

There will be no change in the chemical or biocidal effluents from the plant
as a result of the proposed modification.

The only potential offsite nonradiological environmental impact that could
arise from this proposed action would be additional discharge of heat to the
atmosphere and to the Chesapeake Bay. Storing spent fuel in the SFP for a
longer period of time will add more heat to the SFP water. The SFP heat
exchangers are cooled by the service water system which in turn is cooled by
the salt water system. As discussed in the staff's Safety Evaluation, the
.maximum incremental heat Toad resulting from the SFP Eodification is 2.4x106
BTU/hr. Compared with the existing heat Toad (210x10~ BTU/hr) on the plant
salt water cooling system, this small additional heat load from the SFP cooling
system will be negligible.

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 additional spent fuel which would be stored due to the expansion is fuel
which has decayed at least three years. During the storage of the spent fuel
under water, both volatile and nonvolatile radicactive nuclides may be

relezsed to the water from the surface of the assemblies or from defects in
the fuel cladding. Most of the material released from the surtace of the
assexbiies consists of activated corrosion products such as Co-58, Co-60,
Fe-S2 and Mn-54 which are not volatiie. The radionuclices that might be
rejezsed to the water through defects in the cladding, such es €s-134, Cs-137,
Sr-8% znd Sr-90 are also predominately nonvolatile. The primery impact of
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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
cetects in the fuel cladding are the noble gases (xenon and krypton), tritium
end the jodine isotopes.

L, 4.7 Effect of Fuel Failure on the SFP

xcerience indicates that there is 1ittle radionuclide leakage from spent fuel
tcred in pools after the fuel has cooled for several months. The predominance
7 redionuclides in the spent fuel pool water appear to be radionuclides that

ere present in the reactor coolant systiem prxor to refueling (which becomes

o d with water in the spenL fuel pcol during refueling oporat7ons) or crud
'islodged from the surface of the spent fuel during transfer from the rezctor
to the SFP. During and after refueling, the spent fuel pool cleanup
i reduces the radioactivity concentrations considerably. It is theorized
most failed fTuel contains small, pinhole-1ike perforations in the fuel
cing at the reactor operating cond1u1on of approximately B00°F. A few

ter refueiing, the spent fuel cools in the spent fuel pool so that
¢ temperature is reletively cool, approximately 180°F. This substan-
mperature reduction should reduce the rate of releazse of fission

from the fuel pellets and decrease the g s pressure in the gap between
end clad, the “ehy tending to retain the fission products within the
. In codltwon most of the gaseous fission products have short half-lives
decay to 1ns1gn1f1cant Tevels within a few months.
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fzs2d on the operational reoowts submitted by the Ticensee and dis-

ussions with the operators, there has not been any significant leakage

;i .wssion products from spent light water reactor fuel stored in the
Forris Operation (MO) (formerly Midwest Recovery Plant) at Merris, Illinois,
or at the Nuclear Fuel Services' (NFS) storage pool at West Valley, New
York. Spent fuel has been stored in these two pools which, while it was

in & reactor, was determined to have significant leakage and was therefore
removed from the core. After storage in the onsite SFP, this fuel was
later shipped to either MO or NFS for extended storage. Although the fuel
exhibited significant leakage at reactor operating conditions, there was

no significant leakage from this fuel in the offsite storage facility.

Experience indicates that there is little radionuclide leakage from
Zircaloy-clad spent fuel stored inpools for over & decade. Operators
gt several reactors have discharged, stored, and/or shipped relatively
lerce numbers of Zircaloy-clad fuel elements which developed defects
during reactor exposure, e.a., Ginna, Oyster Creel, Nine Mile Point, and
Dresdan Units MNos. 1 and 2. Based on the operational reports submitted
by “icensees and discussions with the operators, there has not been any
sigrnificant leakage of fission products from spent reactor fuel stored
in the MO pool or the NFS pool. Several hundred Zircaloy-clad assemblies
wrxrh developed one or more defects in-reactor are stored in the MO pool
Vi tnout need for isclation in special cans. Detailed analysis of the
diocctivity in the pool water indicates that the defects are not con-
tinuing te release significant quantities of radicactivity.
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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
uCi/ml during fuel discharge in the SFP. After the refueling, the SFP ion
exchange and filtration Rnits will reduce and maintain the pool water 1in
the range of 10-3 to 107% uCi/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 additional gas release occurs.
Only if the failure occurs by mechanical damage in the basin are radio-
active 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 Jevels. The second favorable
aspect is the inert character 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 Radicactive Meterial Released to Atmosphere

With respect to gaseous releases, the only significant noble gas isotope
attributable to-storing the additional assemblies for a longer period of

tire would be Krypton-85. As discussed previously, experience has demonstra-
ted that after spent fuel has decayed 4 to 6 months, there is no significant
relezse of fission products from defected fuel. However, we have conservatively
ectimated that an additional 150 curies per vear of Krypton-85 mzv be released
which would result in an additional total body dose at the site boundary to an
individual of less than 0.001 mrem/year. This dose js insignificant 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 is less than 0.001 man-rem/yr.
This is less than the natural fluctuations in the dose this population would
receive from natural background radiation. Under our conservative assump-
tions, these exposures represent an increase of less than 0.5% of the
exposures from the plant evaluated in the FES for the individual (Table V-5)
and the population (Table V-6). Thus, we conclude that the proposed

modification will not have any significant impact on exposures offsite.

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

Storing additional spent fuel assemblies in the pbo] is not expected to increase

the bulk water temperature above 127°F during normal refuelings used in the desiagn
analysis. Since the temperature of the pool water will normally be maintained
below 127°F, it is not expected that there will be any significant change in
evaporation rates or the release of tritium or iodine as a result of the

proposed modifications from that previously evaluated.
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Most airborne releases from the plant result from leakage of reactor coolant
which contains tritium and jodine in higher concentrations than from the SFP.
Therefcre, even if there were a slightly higher evaporation rate from the SFP,
the increase in tritium and jodine released from the plant as a result of the
increass in the stored spent fuel would be small compared to the amount normally
released from the plant and that which was previously evaluated in the FES. If
Jevels of radioiodine become too high, the air can be diverted to charcoal
filters for the removal of radioiodine before release to the environment. The
plant radiological effluent technical specifications, which are not being changed
by this action, restrict the total releases of gaseous radioactivity from the
-plant -including the SFP.

4.4.4 Solid Radioactive Wastes

The concentration of radionuclides in the pool is controlled by the cartridge
filter and the demineralizer and by decay of short-lived isotopes. The
activity is high during refueling operations while reactorecoolant water is
intreduced into t5e pool and decreases as the pool water is processed through
the Tilter and demineralizer. The increase of radioactivity, if any, should
be minor because the additional spent fuel to be stored is relativeiy cool,.
thermzily, and radionuclides in the fuel will have decexed significarntily.

lWhile wa 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
0% sclid radwaste may be increased by 64 cubic feet of resin a year from the
demineralizer (2 resin beds/year). Because Unit 1 has operated for 5 years
&nd Lnit 2 has operated for about 4 years, we have estimated the annual

average amount of solid waste shipped from both units from the volume of solid
waste shipped from a representative number of pressurized waler reactors
during 1673 to 1976. This is 18,300 cubic feet per year for both units., If
the storage of additional spent fuel does increase the amount of solid waste

from the SFP purification systems by about 64 cubic feet [ft3) per year, the
jncrease in total waste volume shipped would be less than 0.4% and would not
have any significant environmental impact.

- In addition to the above, there are also the present spent fuel racks to be
removed from the SFP from both units and disposed of. They will be hydrolazed
to remcve all loose contamination, crated whole and stored on site. At some
time in the future they will be electropolished to remove all surface contam-
inaticon and sold as clean scrap. If the racks cannot be cleaned to the extent that
they z&n oe sold as clean scrap, then the crated 22,000 ft3 volume of SFP racks
woulc bz chipped to a Tow level waste disposal site as additional solid waste.
Averzce: sver the lifetime of the plant, this would increase total waste shipped

from -hz olant by about 3% and would not have any significant environmental impact.

The activity in the electropolishing soluticn, as described above, will be
deposited on demineralizer resins and will adg a total of about 10 ft3 of resin
to thz redwaste inventory of the plant. This will have a negligible impact.
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4.4.5 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 modification. The
amount of radioactivity on the SFP cartridge filter and demineralizer might
slightly increase due to the additional spent fuel in the pool but this
increase of radioactivity should not be released in liquid effluents from the

station.

The cartridge filter removes insoluble radicactive matter from the SFP water.
This is periodically removed to the waste disposal area in a shielded cask and
placed in a shipping container. The insoluble matter will be retained on the

filter or remain in the SFP water.

The resins are periodically flushed with water to the spent resin tank. The
water used to transfer the spent resin is decanted from the tank and returned
to the liquid radwaste system for processing. The soluble radioactivity will
be retained on the resins. If any activity should be transferred from the
spent resin to this flush water, it would be removed by the liquid radwaste
system. With respect to leaks in the SFP Tiner, no water leaks have been
observed from the SFP.

4.4.6 Occupational Exposures

We have reviewed the licensee's plan for the removal, disassembly and disposal

of close center high density racks and the installation of high density borated
racks for both units with respect to occupational radiation exposure. The occu-
pational radiation exposure for this operation is estimated by the Ticensee to be
qbout 10 man-rem. We consider this to be a reasonable estimate. This operation
is expected to be performed only once during the lifetime of the station and will
therefore represent a very small fraction of the total man-rem burden from occu-
pational exposure.

We have estimated the increment in onsite occupational dose resulting from the
propo§ed increase in the stored fuel assemblies on the basis of information
sgpp11ed by the licensee and by utilizing realistic assumptions for occupancy

times and for dose rates in the SFP 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 ocgupat1ona1 radiation exposure resulting from the proposed action represents

a negligible burden. Based on present and projected operations in the SFP area,

we estimate that the proposed modification will add less than one percent to the
total annual occupational radiation exposure burden at this facility. The small
increase in radiation exposure will not affect the licensee's ability to main- :
tain individual occupational doses to as low as is reasonably achievable and within
the 1jmits of 10 CFR 20. Thus, we conclude that storing additional fuel in the
SFPkw111 not result in any significant increase in doses received by occupational
workers.
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4.4.7 Impacts of Other Pool Modifications

As discussed above, the additional environmental radiological impacts in the
vicinity of CCNPP-1&2 resulting from the proposed modification are very small
fractions (less than 1%)of the impacts evaluated in the CCNPP-182 FES. These
additional impacts are too small to be considered anything but local in charac-
ter.

Based on the above, we conclude that an SFP modification at any other facility
should not significantly contribute to the environmental impact of CCNPP-1&2
and that the CCNPP-182 SFP modification should not contribute significantly to
the environmental impact of any other facility.

4.4.8 Impacts on the Community

The new storage racks were fabricated offsite and shipped to the CCNPP, where
they are stored. Only a few truck or rail shipments would be involved in ship-
ment of these racks and disposal of the present ones. The impacts of dismantling
the present racks and installing the new ones will be limited to those normally
associated with metal working activities. During fuel handling operations, the
impacts will be confined to the refueling floor of the reactor building. Con-
sequently, no significant impact on the community js expected to result from

the fuel rack conversion or subsequent operation with increased storage of

spent fuel in the SFP.

4.5 Evaluation of Radiological Impact

As discussed above, the proposed modification does not significantly change the
radiological impact evaluated in the FES.

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 will not change the radiological consequences of a postulated fuel
hand1ing accident in the SFP area from those values reported in the FES
for CCNPP dated April 1973.

Additionally, the NRC staff has under way a generic review of load

handling operations in the vicinity of spent fuel pools to detarmine

the 1ikelihood of a heavy load impacting fuel in the pool and, if

necessary, the radiological consequences of such an event. Because

CC:PP has the TS requirement to prohibit the movement of 1oads in excess

of 1600 pounds over fuel assemblies in the SFP (TS 3.9.7), we have concluded that
the 1ikelihood of a heavy load handling accident is sufficiently small that

the proposed modification is acceptable and no additional restrictions

on load handling operations in the vicinity of the SFP are necessary

while our review is under way.
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6.0 ALTERNATIVES

The staff has considered the following alternatives to the proposed expansion
of the SFP storage capacity at CCNPP-182: (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) reduced plant operation; and (5)
shutdown of facility. These alternatives are discussed below,

6.1 Reprocessing of Spent Fuel

As discussed earlier, none of the three commercial reprocessing facilities in
the United States is currently operating. The MO has not been licensed and NFS
informed the NRC 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, licensing 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 sus-
tained without such reprocessing and recycling”.

On December 23, 1977, the NRC terminated the fuel cycle licensing actions
jnvolving mixed oxide fuel (GESMO) (Docket No. RM-50-5), the AGNS' Barnwell
Nuclear Fuel Plant Separation Facility, Uranium Hexafluoride Facility and
Plutonium Product Facility (Dockets Nos. 50-332, 70-1327 and 70-1821), the

Exxon Nuclear Company, Inc. NFRRC (Docket No. 70-1432), and the NFS 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 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 CCNPP
SFP storage capacity, especially when considered in the revelant time frame - i.e.,
1983 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 the current spent fuel besstored somewhere for up to another ten years.
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6.2 Independent Spent Fuel Storage Facility

An alternative to expansion of onsite SFP storage is the construction of

new "independent spent fuel storage installations" (ISFSI). Such instal-
lations 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 General Electric (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, GE requested
the Atomic Safety and Licensing Board to suspend indefinitely further pro-
ceedings on this application. This motion was granted.

The staff has discussed the status of storage space at MO 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 has 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 comnitment. There is no such commitment for CCNPP
spent fuel. Storage of the CCNPP spent fuel at the existing reprocessing
fac%]ities is not a viable alternative to the expansion of the CCNPP spent fuel
pools.

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.

With respect to construction of new ISFSIs, on October 6, 1578 the NRC
proposed 2 new Part 7Z 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, envirommental report, and licensing review in
parallel with one year for detafl design; two and one-half years for
construction and receipt of an operating license; and one-half year
for pient and equipment testing and startup.
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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 pro-
posals 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, Vol. 22, TANSAO 22-1-83C, 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 five years

to put into operation. The Commonwealth Edison Company estimated the con-
struction cost of an ISFSI in 1975 at about $10,000 per fuel assembly. To

this would be added the costs for maintenance, operation, safeguards, security,
interest on investment, overhead, transportation and other costs. These costs
are significantly larger than the estimated cost of the increased storage
capacity which will be obtained by expanding the present reactor pools (approxi—
mately $5,000/assembly).

For the long term, DOE is modifying its program for nuclear waste management

to include design and evaluation of a long term repository to provide Govern-
ment 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 1995 to 2000. 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, 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 facili-
ties 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 for design and con-
struction of this facility.

Based on recent DOE testimony before Congress, it appears that the earliest
DOE's interim storage pool would be Ticensed to accept spent fuel would be
about 1984. However, DOE has also stated its intent not to accept any spent
fuel for interim storage that has not decayed for a minimum of five years.

Based on the above information, neither an independent spent fuel storage
installation nora Government interim storage facility appears to be a feasible
alternative to meet the licensee's needs. The staff does not regard the alter-
native of storing spent fuel at MO or Barnwell as offering a significant environ-
mental advantage over construction and use of an expanded storage facility at
CCNPP. 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 environ-
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mental impact than the proposed action. It would require additional land
and considerable equipment and structures, whereas jnstalling new racks

at CCNPP 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

BG&E does not have another nuclear plant other than the CCNPP 1in their system
that is operating or under construction. According to a survey conducted

and documented by the former Energy Research and Development Administration,
up to 27 of the operating nuclear power plants wil) 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 Jicensee
carnot assuredly rely on any other power facility to provide additional
storage capability except on a short term emergency basis. If space were
available in another reactor facility, the cost would probably be comparable
to the cost of storage at a commercial storage facility.

6.4 Reduced Plant Outbut

Nuclear plants are usually base-loaded because of their lower costs of gener-
ating 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 available. The total production
costs remain essentially constant, irrespective of plant output. Consequently,
the unit cost of electricity is increased proportionately at a reduced plant
output. If the plant is forced to substantially reduce output because of spent
fuel storage restrictions, the licensee would be required <o purchase replace-
ment power or operate its higher cost fossil-fired units, if available, without
any accompanying enyironmental advantage. The cost of electricity would
therefore be increased without any 1ikely reduction of environmental impact.

6.5 Shutdown of Facility

Storage of spent fuel from the CCNPP units in the existing racks is possible
but only for a short period of time. As discussed above, if expansion of the
SFP capacity is not approved, if an alternate storage facility is not located,
and even if 18-month fuel cycles are used, BG&E would have to shut down Unit No.
in late 1987 and Unit No. 2 in late 1986 due to a lack of spent fuel storage
facilities, resulting in the cessation of at least 1630 MWe net electrical
energy production.

According to the licensee, the levelized annual fixed charge on investment
is $101,300,000/yr and on fuel is 510,000,000 for a total of $111,300,000/yr.
BG&F states that if a forced shutdown from lack of fuel storage capabilities
occurred, they would keep the majority of their 380-man staff over the short
term for possible restart. This size crew would cost about $10,000,000/yr.

1f CCNPP terminated operations, replacemen® power would be derived principally
from operation of fossil fuel plants. Monthly replacement power would cost
about $47.5 million at current rates. 1In zddition to the cost of replacement
power, the real cost could be a power curteilment and resultant hardships

in the BG&E service area.
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6.6 Comparison of Alternatives

In Section 4 of this environmental impact appraisal the incremental environ-
mental impacts of the proposed expansion of the SFP storage capacity were
evaluated and were found to be insignificant. Therefore, none of the alter-
natives to this action offers a significant environmental advantage. Further-
more, alternatives (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
emergency solution but would eventually involve shipment to another temporary
storage facility. Alternatives (4), reducing the plant output, and (5),
shutdown of the facility, would both entail substantial additional expense
for replacement eleetrical energy which may hot 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 6.5. From inspection of the table, it
can be seen that the most cost effective alternative is the proposed SFP
modificatjon, which is included as alternative 6. The SFP modification would
provide the required storage capacity, while minimizing environmental effects,
capital cost and resources committed. The staff therefore concludes that
expansion of the CCNPP SFP storage capacity is superior to the alternatives
available or likely to become available within the necessary time frame.
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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. Reduction in Plant
Output

TABLE 1

COMFARISON OF ALTERNATIVES

Cost

>$10,000/assembly

$3,000 to $6,000/assembly
per yr* plus shipping
costs of $12,000 per
assembly.

$20,00-$40,000/assembly
plus operating and trans-
portation costs, and envi-
ronmental impacts related
to development of a new
facility.

Cost of shipment to other
facility plus cost for
subsequent shipment to an
ISFSI; increased environ-
mental costs of extra
shipping and handling.

See below for replacement
electricity costs. Amount
of replacement required
would be equivalent to at
least 50% reduction in
rated output of Units 1
and 2.

Benefit

Continued production of electrical
energy by Units 1 & 2. This alter-
native is not available either now

“or in the foreseeable future.

Continued production of electrical
energy by Units 1 & 2. This alter-
native is not available now or in
the foreseeable future.

Continued production of electrical
energy by Units 1 & 2. This alter-
native could not be available for
at least 4 years.

Continued production of electrical
energy. However, this alternative
is unlikely to be available.

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

¢

* Since NFS and MO are not accepting spent fuel for storage, the cost range kef]ec;s
prices that were quoted in 1972 to 1974.
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TABLE 1
COMPARISON OF ALTERNATIVES

Alternatives Cost g _ Benefit

5. Reactor Shutdown Replacement electricity Environmental impacts associated with
costs are estimated to be plant operation would cease but the
as much as $1,560,000/day generation of replacement electricity
if both units are shut down, elsewhere would probably create no
plus the costs of mainten- 1less impacts.
ance and security of the

plant.
6. Increased Storage $5,000/added assembly Continued production of electrical
Capacity of CCNPP storage space energy by CCNPP Units 1 & 2

SFP

'NQTE: This‘cost-penefit analysis was commenced prior to the issuance of NUREG-0575,
Final Generic Environmental Impact Statement en Handling and Storage of Spent Light

Water Power Reactor Fuel dated August 1979, and is provided in lieu of a reference to
the ageneric statement. - ' ‘ L
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7.0 EVALUATION OF PROPOSED ACTION

7.1 Unavoidable Adverse Environmental Impacts

7.1.2 Radiological Impacts

Expansion of the storage capacity of the SFP will not create any significant
additional adverse radiological effects. As discussed in Section 4.4, the
additional total body dose that might be received by an indiyidual or the
estimated population within a 50-mile radius is less than 0.001 mrem/yr and
0.001 man-rem/yr, respectively, and is less than the natural fluctuations in
the dose this population would receive from background radiation., The total
dose to workers during removal of the present storage racks and installation
of the new racks is estimated to be about 10 man-rem. Operation of the plant
with additional spent fuel in the SFP is not expected to increase the occu-
pational 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 will not result in any significant change in the commit-
ments of water, land and air resources as identified in the FES. No additional
allocation of land would be made; the land area now used for the SFP would be
used more efficiently by reducing the spacings between fuel assemblies.

7.3.2 Material Resources

Under the proposed modification, the present spent fuel storage racks will be
replaced by new racks that will increase the storage capacity of the SFP by
704 spent fuel assemblies. The new spent fuel storage racks consist of type
304-L stainless steel square box with an inner dimension of 8-9/16 inches
approximately 15.2 feet long with a 0.06 inch wall thickness. The largest
storage rack consists of a 10x10 array of individual storage boxes, a base
with four legs, and various bracing and support members. The fuel assemblies
sit on bars across the bottom of each storage box. The top of the storage
boxes are flared to form a lead-in funnel. Each rack is estimated to weigh
approximately 29,000 1bs. empty. A total of 19 of these racks will be used
in each section of the SFP, approximately weighing 551,000 1bs.

Thus, the resources to be committed for fabrication of the new spent fuel storage
racks total approximately 551,000 pounds of stainless steel The amount of
stainless steel used annually in the U, S. is about 2.82x1011 1bs. The material
is readily available in abundant supply. The amount of stainless steel required
for fabrication of the new racks is a small amount of this resource consumed
znnually.-in the U. S. and therefore can be ignored in this Appraisal. The amount
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of boron required in the borated rack is insignificant. We gong]u@e that
the amount of material required for the new racks at CCNPP 1s insignifi~
cant and does not represent a significant irreversible commitment of material

resources.

'8.0 BENEFIT-COST BALANCE

This section summarizes and compares the cost and the benefits resulting
from the proposed modification to those that would be derived from the
selection and implementation of each alternative. Table 1 presents a
tabular comparison of these costs and benefits. The first three alter-
natives are not possible at this time or in the foreseeable future except
on a short term emergency basis. Alternatives 4 and 5 have higher cost
and no less environmental impacts than that of increasing storage capacity
of CCNPP SFP,

From examination of the table, it can be seen that the most cost-effective
alternative is the proposed spent fuel pool modification., As evaluated in
the preceding sections, the environmental impacts associated with the
proposed modification would not be significantly changed from those analyzed
in the Final Environmental Statement for CCNPP Units 1 and 2 issued in

April 1973.

'9.0 BASIS AND CONCLUSION FOR NQOT PREPARING AN ENVIRONMENTAL IMPACT STATEMENT

We have reviewed this proposed facility modification relative to the require-
ments set forth in 10 CFR Part 51 and the Council of Environmental Quality's
Guidelines 40 CFR 1500.6, 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 apnd
described in the Final Environmental Statement for CCNPP dated April 1973,
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.

Dated: September 19, 1980
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DOCKETS NOS. 50-317 AND 50-318

_BALTIMORE GAS & ELECTRIC COMPANY

NOTICE OF ISSUANCE OF AMENDMENTS TO
FACILITY OPzRATING LICENSES

AND NEGATIVE DECLARATION

The U. S. Nuclear Regulatory Commission (the Commission) has issued
kmendments Nos. 47 and 30 to Facility Operating Liéenses Nos. DPR-53 and
DPR-69, respectively, issued to Baltimore Gas & Electric Company (the licensee),
which revised the licenses and their appended Technical Specifications for
cperation of the Calvert Cliffs Nuclear Power Plant, Units MNos. 1 and 2 (the
facilities) located in Calvert County, Maryland. The amendments are effective
as of their date 6f issuance.

The amendments authorize replacement of the existing racks in both
sides of the spent fuel pool of the facilities with borated racks of a design
capable of accommodating up to 830 assemblies for Unit 1 and 930 assemblies
s5r Unit 2. The modification and subsequent use of the two-section pool per-
rits a total of 1760 fuel assemSTies to be stored instead of the previously
éuthorized total of 1056 assemblies.

The applications for the amendments comply with the standards and require-
ments of the Atomic Energy Act of 1954, as amended (the Act’, and the Com-
rission's rules and regulations. The Commission has made appropriate findings
zs required by the Act and the Commission's rules and regulations in 10 CFR
Chester I, which are set forth fn the Jicense amendments. Notice of Consi-
ceration of Proposed Modification to Facilities Spent Fuel Storage Pool in

connection with this action was published in the Federal Register on March 7,

1380 (46 FR 14981). Nec request for & hearing or petition for leave to inter-

vens was filed following notice of the proposed action.



‘ o N 7590-1

The Commission haé prepared an environmental impact appraisal of the
action being authorized and has concluded that an environmental impact statement
for this perticular action is not warrented because there will be no environmenta
impact ettributable to the action significantly greater than that which hes

aliready been predicted and described in the Commission's Final Environmenta
Y P ,

Statement for the facility dated April 1872, and the action will not sicnificantly -
ciTect the quality of the humen environment.

For further details with respect to this action, see (1) the applications
for amencdments dated July 2 and August 31, 1879, Jenuary 15, 1980, as supplemanted
April 14 and 18, May 20 and 20, July 7, and September 12, 1980, (2) Amendment
Nos, 47 and 30 to License Nos., DPR-53 and DPR-69, (3) the Commissicn's con-

currently issuec Safety Eveluetion, and (4) the Commission's concurrently

jssusd Environmental Impact Aooraisel., A1) of these items are aveilable for
ousiic inspecticn el ine Commission's Pubilic Document Room, 1777 H Strest
w., washincion, D. C., enc¢ 21 the Ceiveri Ccunty Libra Prince rfregerick,
varvlznd 20678, A single copy of items 2}, (3}, enc (&) mey be cbizinec

g, kitention: Direcior, Divisicn of Licensing.
Deted &t Bethesda, Maryland, this 19th day of September, 18980,

FOZ THE NUCLEAR REGULATORY COMMISSION

. —e / V
O T et SR -
rczert A, Clerk, Chief -
Joezrevine Reectors Eranch =2
Sivision oF Licensing



