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ENVIRONMENTAL IMPACT APPRAISAL BY THE OFFICE OF NUCLEAR REACTOR REGULATION

SUPPORTING AMENDMENTS NOS. 47 AND 30 TO LICENSES NOS. DPR-53'AND DPR-69

RELATING TO MODIFICATION OF THE SPENT FUEL POCL

BALTIMORE GAS & ELECTRIC COMPANY

CALVERT CLIFFS NUCLEAR POWER PLANT UNITS N05. 1 AND 2

00CKETS N05. 50-317 AND 50-318

1.0 DESCR!PTION OF PROPOSED ACTION

By letters dated July 3, 1979, August 31, 1979 and January 15, 1980, Baltimore
Gas and Electric Company (SG&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 Amencment 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 assemolies. The proposed
change consists of increasing the existing scent fuel storage caoacity for both
units from 728 fuel assemolies (only half cf the pool has been modified as
authorized) to 1760 fuel assemblies. In response to our questions, BG&E sub-
mitt'ed 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 environtrental impact appraisal is the proposal
by the licensee to replace the existing spent fuel storage racks with hign
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 I 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 a,1978, we aporoved SG&E's request to expand their
SF? 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 comercial 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 exoected to become
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eventually available at facilities provided by the Department of Energy (D0E).
Various options are being considered which could result in shipments to such
interim facilities in 1984 and to long-term disposition facilities comencing
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 j

expansion of the total SFP capacity to 1760 assemblies would provide this |

capability until the Fall of 1987 using 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 m'.il 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 Comission in April 1973, related to the section on operation of the
facilities. Each unit is a Pressurized Water Reactor (PWR) which produces 2700
megawatts t.a.armal (IMt) 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

207,200 pounds. About one-thirdweignt of the fuel, as U0 , is approximately
of the assemblies are rembved from the reactor and replaced with new fuel each
year. Present scheduling is for the refueling outage to be in the first few
rontns 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 life of the facility
and would not change the rate at which spent fuel is generated by the facility.
The added storage capacity would increase the number of spent fuel assemblies
that could be stored in the SFP and the length of time that some of the fuel
assemblies could be stored in the pool.

3.2 Purcose of the SFP

Spent fuel assemblies are intensely radioactive due to 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
anc thermal cooling.

i
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3.3 SFP Cooling System

The SFP for CCNFP 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.
ThesgutdowncoolingsystemwhenconnectedtotheSFPisdesignedtoremove
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 including 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 loop consists of a cartridge filter, a mixed bc' 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 r

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 modi'ication.

13.5 Radioactive 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 connitment of land

i
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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 to reduce their thermal heat output. This type of use will remain i

'

uncnanged by the modification but the add 1tional 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. q

4.2 Water 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 tne 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. .

1

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 wculd 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

6
maximum incremental heat icad resulting from the SFP pdification is 2.4x10
STU/hr. Compared with the existing heat load (210x10 STU/hr) on the plant
salt water cooling system, this small additional heat load from the SFP cooling
system will be^ negligible.

4.4 Radiolacical 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.

Tne additional spent fuel which would be stored due to the expansion is fuel
wi.ich has decayeo at least three years. During the storage of the scent fuel
under water, both volatile and nonvolatile radioactive nuclides may be
released to the water froc the surface of the assemblies or from defects in
the fuel cladding. Most of the material released from the surface of the
asse blies consists of activated corrosion products such as Co-58, Co-50,
Fe-59 and Mn-54 which are not volatile. The radionuclides that might be
reiaased to the water through defects in the cladding, such as Cs-134, Cs-137,
Sr-39 and Sr-90 are also predominately nonvolatile. The primary impact of

,



_ _ _ _ _ _ _ _ _ _ _ _ _ _ _

- .

. ,

,

!

CCNPP-1&2 -5-

c

|
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 cost concern that might be released through
defects in the fuel cladding are the noble gases (xenon and krypton), tritium
and the iodine isotopes.

4.?.2 Effect of Fuel Failure on the SFP j

Experience indicates that there is little radionuclide leakage from spent fuel
stored in pools after the fuel has cooled for several months. The predominance
of radionuclides in the spent fuel pool water appear to be radionuclides that
were present in the reactor coolant system prior to refueling (which becomes
mixed with water in the spent fuel pool during refueling operations) or crud
dislodged frem the surface of the spent fuel during transfer from the reactor
core to the SFP. During and after refueling, the spent fuel pool cleanup
systes reduces the radioactivity concentrations considerably. It is theorized
tha mest failed fuel contains small, pinhole-like perforations in the fuel
claccing at the reactor operating condition of approximately 800 F. A few
wieks after refueling, the spent fuel cools in the spent fuel pool so that
fuel clad temperature is relatively cool, approximately 180 F. This substan-
tial te .perature reduction should reduce the rate of release of fission
products from the fuel pellets and cecrease the gas pressure in the gap between
pellets and clad, thereby tending to retain the fiss, ion products within the
gap. In addition, most of the gaseous fission products have short half-lives
and decay to insignificant levels within a few months.

Essed'on the operational reports submitted by the licensee and dis-
cassions with the operators, there has not been any significant leakage
of fission products from spent light water reactor fuel stored in the
Morris Operatica (MG) (formerly Midwest Recovery Plant) at Morris, 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 a 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.

E.<cerience indicates that there is little radionuclide leakage from
Zircaloy-clad spent fuel stored in pools for over a decade. Opera tors
at several reacters have discharged, stored, and/cr shipped relatively
large numbers of Zircaloy-clad fuel elements which developed defects
during reactor exocsure, e.g. , Ginna, Oyster Creek, Nine Mile point, and
Drescen Units Mos. 1 and 2. Eased on the cceraticnal reports submitted

by 'icensees and discussions with the operators, there has not been any
sigr.ificant leakage of fission products from spent reactor fuel stored
in the MO pool or the NFS pool. Several. hundred Zircaloy-clad assemblies
which developed one or more defects in-reactor are stored in the FC pool
without need for isciation in special cans. Detailed analysis of the
radioactivity in the pool water indicates that tne defects are not con-
tinuing to reb.tse significant quantities of racioactivity.
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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
pCi/ml during fuel discharge in the SFP. After the refueling, the SFP ion
exchange and filtration nits will reduce and maintain the pool water in
the range of 10-3 to 10- pCi/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 levels. 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. Radioactive Me terial 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
tics w:uld be Krypton-85. As discussed previously, experience has demonstra-
ted that after spent fuel has decayed 4 to 6 months, there is no significant
release of fission products from defected fuel. However, we have conservatively
esti ated that an additional 150 curies cer year of Krypton-85 m:v 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 is 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
expesures 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 cnsite for several years,
Iodine-131 releases from spent fuel assemblies to the SFP water will not be
significantly increased because of the expansion of the fuel storage capacity
since the Iodine-131 inventory in the fuel will decay to negligible levels
between refuelings for each unit.

Storing additional spent fuel assemblies in the pool is not expected to increase
the bulk water. temperature above 127 F durino normal refuelings used in the desian

'

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
pro::osed modifications from that previously evaluated.

____ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _



. .

CCNPP-l&2 -7-

Most airborne releases from the plant result from leakage of reactor coolant
which contains tritium and iodine in higher concentrations than from the SFP.
Therefcre, even if there were a slightly higher evaporation rate from the SFP,
the increase in tr .ium and iodine released from the plant as a result of the
increase 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

levels of radiciodine become too high, the air can be diverted to charcoal
filters for the removal of radiciodine 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 v.'astes

The cor. centration of radionuclides in the pool is controlled by the cartridge
filter and the demineralizer and by decay of short-lived isotopes. The
act'ivity is high during refueling operations while reactor coolant water is
introduced into the pool and decreases as the pool water is processed through
the filter and demineralizer. The increase of radioactivity, if any, should
be mincr because the additional spent fuel to be stored is relatively cool,.
ther . ally, and radionuclides in the fuel will have decayed significar .ly.

Unile we believe that there should not be an increase in solid radwaste due to
the cocification, as a conservative estimate we have assumed that the amount
of sclid radwaste may be increased by 64 cubic feet of resin a year from the
demineralizer (2 resin beds / year). Because Unit I has operated for 5 years
and Lait 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 water reactors
during 1973 to 1976. This is 18,300 cubic feet per year for both units. If

the stcrage of additional spent fuel does increase the amount of solid waste
from the SFP purification systems by about 64 cubic feet (f t3) per year. the ,

increase in total waste volume shipped would be less than 0.4% and would not
have any signific?nt environmental impact.

In addition to the above, there are also the present spent fuel racks to be
remcved 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 tne future they will be electropolished to remove all surface contam-
inati:n anc sold as clean scrac. If the racks cannot be cleaned to the extent that
tney ti, :e sold as clean scrat, then the cratec 22,000 ft3 volume of SFP racks
et;1c :i shipped to a low level waste discosal site as additional solid waste.
keri:e: tver the lifetime cf the :lant, this would increase total waste shi;ted
f rc- iri :lant by abou . 3% anc <ould not have any significant environmental impact.

Ine acavity in the electro olishing solution, as describeo above, will be
decosited on demineralizer resins and will add a total of about 10 ft3 of resin
tc the -atwaste inventory of the piant. This .:iil have a negligible impact,

i
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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 radioactive 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 liner, 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 licensee to be
about 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
proposed increase in the stored fuel assemblies on the basis of information
supplied by tha 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 occupational 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 limits of 10 CFR 20. Thus, we conclude that storing additional fuel in the
SFP will not result in any significant increase in doses received by occupational
workers.

.
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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-l&2 resulting from the proposed modification are very small
fractions (less than 1%) of the impacts evaluated in the CCNPP-l&2 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-l&2'

and that the CCNPP-1&2 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 is expected to result from
the fuel rack conversion or subsequent operation with increased storage ofi

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 detennined that the installation and use of the
racks will not change the radiological consequences of a postulated fuel
handling 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 determine
the likelihood of a heavy load impacting fuel in the pool and, if
necessary, the radiological consequences of such an event. Because
CCMPP has the TS requirement to prohibit the movement of loads in excess
of 1600 pounds over fuel assemblies in the SFP (TS 3.9.7). we have concluded that
the likelihood 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-l&2: (1) reprocessing the spent fuel;
(2) shipment of spent fuel to a separate fuel storage facility; (3) shipment
of spent fuel to another reactor site; (4) 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 M0 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 MTV
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 issuci a statement outlining his policy on
continued develcpment of nuclear energy in the U. S. The President stated that:
"We will defer indefinitely the comercial reprocessing and recycling of the
plutonium produced in the U. S. nuclear power programs. From our own experience,
we3 ave concluded that a viable and economic nuclear power program can be sus-h

tained without such reprocessing and recycling".

On December 23, 1977, the NRC teminated the fuel cycle licensing actions
involving mixed oxide fuel (GES2) (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 rols at M0 and NFS are functioning as smaller ISFSIs although this

The license for the General Electric (GE)was not the original design intent.
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 M0 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 comitment. There is no such comitment for CCNPP |

spent fuel. Storage of the CCNFP spent fuel at the existing reproce:. sing |
facilities 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 whichI

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
reprocessi ng.

With respect to construction cf new ISFSIs, on October 6,1978 the NRC
pr0 posed a new Part 72 of its regulations specifying procedures and
recuirements 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 recuired for completion of an ISFSI. This estimate
asswes one year for preliminary design; one year for preparation of
the license application, enviromental report, and licensing review in
parallel with one year for detail design; two and one-half years for
construction and receipt of an operating license; and one-half year
for piant 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, TANSt.0 22-1-836, 1975). In 1974,

E. R. Johnson Associates estimated the construction cost would be equivalent
to approximately $9,000 per spent fuel assembly.

Several licensees have evaluated construction of an ISFSI and have provided
In 1975, Connecticut Yankee, for example, estimated that ancost estimates.

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-

Itment storage of unreprocessed spent fuel rods in a retrievable condition.
is estimated that the long term storage facility will start accepting comercial
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

4 -

'

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". 00E 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. 00E, 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 licensed 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 M0 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. Furthennore, constructing a new ISFSI or at

Governmental interim storage facility would clearly have a greater environ-

t
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mental impact than the proposed action. It would require additional land
and considerable equipment and structures, whereas installing 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 Storace at Another Reactor Site

.

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

and documented by the former Energy Research and Development Administration,
s

up to 27 of the operating nuclear power plants will lose the ability to
refuel during the period 1977-1986 without additional spent fuel storage pool
expansions or access to offsite storage facilities. Thus, the licensee

i cannot 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 Outout

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
Therefore, reducing the plant output to reduce spent fuel generationsystem.

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 Droportionately at a reduced plant

If the plant is forced to substantially reduce output because of spentoutput.
fuel storage restrictions, the licensee would be required o purchase replace-;

ment power or operate its higher cost fossil-fired units, if available, without:
i

any accompanying environmental advantage. The cost of electricity would
therefore be increased without any likely reduct, ion 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
SFF capacity is not approved, if an alternate storage facility is not located,i
and even if 18-month fuel cycles are used, BG&E would have to shut down Unit No.1
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
enerqy production. .

According to the licensee, the levelized annual fixed charge on investment 1

is $101,300,000/yr and on fuel is 510,000,000 for a total of Sill,300,000/yr. |

BG&E 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.

If CCHPP terminated operations, replacement power would be derived principcily
from operation of fossil fuei plants. Mon'.hly replacement power would cost
about $47.5 million at current rates. In addition to the cost of replacement,

power, the real cost could be a power _ curtailment and resultant hardshipsi
>

in the BG&E service area.'

'

_ T r1-e+ .~.q_-.7_g._,,,,.. .



.

. . .

CCNPP-l&2 -14-

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 involte 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 electrical energy which nay 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
modification, 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.

.

O

e
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TABLE 1

COMPARISON OF ALTERNATIVES

Alternative Cost _ Benefit

$10,000/asserbly Continued production of electrical1. Reprocessing of >

Spent Fuel energy by Units 1 & 2. This alter-
native is not available either now
or in the foreseeable future.

2a. Storage at Repro- $3,000 to $6,000/ assembly Continued production of electrical
cessor's Facility per yr* plus shipping energy by Units 1 & 2. This alter-

costs of $12,000 per native is not available now or in
assembly. the fores eable future.

2b. Storage at a new $20,00-$40,000/ assembly Continued production of electrical
Independent plus operating and trans- energy by Units 1 & 2. This alter-
Facility portation costs, and envi- native could not be available fon

ronmental impacts related at least 4 years,

to development of a new
facili ty.

3. Storage at Other Cost of shipment to other Continued production of electrical
Nuclear Plants facility plus cost for energy. However, this alternative

subsequent shipment to an is unlikely to be available.
ISFSI; increased environ-

mental costs of extra
shipping and handling.

4. Reduction in Plant See below for replacement Continued production of electrical
Output electricity costs. Amount energy by Units 1 and/or 2 - but at

of replacement required much higher unit cost. The gener-
would be equivalent to at ation of replacement electricity

least 50% reduction in elsewhere would probably create no
rated output of Units 1 less impacts.
and 2.

* Since NFS and M0 are not accepting spent fuel for storage, the cost range reflects
prices that were quoted in 1972 to 1974.

.

I

i
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TABLE 1

,

COMPARISON OF ALTERNATIVES

Al ternatives Cost - 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- less 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

1

i

NOTE: This cost-benefit analysis was commenced prior to the issuance of NUREG-0575,
Final Generic Environmental Impact Statement en Handling and Storage of Spent Light
t!ater Power Reactor Fuel dated August 1979, and is provided in lieu of a reference to
the Generic statement.
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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 individual 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 about10 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 lbs. empty. A total of 19 of these racks will be used ,

in each section of. the SFP, approxirately weighing 551,000 lbs.
1

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 2.82x10Il lbs. 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 censumed'

enually in the U. S. and therefore can be ignored in this Appraisal. The amount j
. -
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of boron required in the borated rack is insignificant. We conclude that
the amount of material required for the new racks at CCNPP is 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

,

en a shcrt 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 NOT 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 acticn other than that which has already been predicted and
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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c

amendment will not significantly affect the quality of the human environment'

and that there will be no significant environmental impact attributable to
the~procesed action other than that which has already been predicted and
described in the Final Environmental Statement for CCNPP dated April 1973.
Therefore, the staff has found that an environmental impact statement need
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