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1.0 INTPCOUCTION

J.1 Description of F.uposed Actior

Ry letter of Apri) 758, 1286, the Vermont Yankee Nuclear Power Corporaticn (VY
or the iicensee) requested an amendment to Facility _perating |icense DPR-73
for the Vermont Yankee Muclear Power Station to allow the expansion nf the
capacity ot the spent fuel pool ard the increased storace of spent fue)l in the
pool (Ref. 3). Further information was provided in letters dated August 15,
September 26, October 21, November 24, and December £, 1986; Februury 25,
March 19, March 31, April 9, April 13, May 77, June 11, September 1, 1¢87; and
March 2 and June 7, 1988,

The zmendment would authorize the licensee to increace the capacity from the
current 2000 fuel assemblies to the proposed capacity of 2870 fuel assemhlias
in the pool. The proposed expansion is to be achieved by removira the spert
fuel racks currently in use from the poel and replacing them with new racks
(i.e., reracking) in which the cells for the spent fuel assemblies zre more
closely spaced and by the addition of enhancements to the spent fue! poo!
coolina system. EBoth the current fuel storage arrancement and the proposed
?rrawgiment make use of free-standing racks containing a neutron absorber
Boral).

On May 20, 1988 the staff issued License Amendment No., 104, which authorized

the licensee to place rew racks in the pnol to accormodate 2670 assemblies,

an¢ to store fuel in the racks not to exceed the precently authorized

2000 assemblies, On June 7, 1988, VY wrote 2 letter to the NRC forwarding

a document relating to its commitment to provide an &nhanced cooling svstem

for spent fuel pool cooling, The staff has examined the environmental imnacte

to be expected ‘roem the installation and nperation of such a system, with storage
in the spent fuel storaqe pool of the proposed 7870 assemblies,

1.2 Need For Increased Storage Capacitv

In September, 1977, Yermont Yankee (VY) received a license amendment to

increase its spent fuel storage capacity in phases from 600 to 2000 assemblies,

At the time it filed for the proposed amendment, VY had installed racks sufficient

to store 1680 fuel assemblies, At that time, the racks ir the ponl were insufficient
to maintain full core offload capability beyond cycle 13 startup (October

1987). Altkough VY's 1977 license cmendment would permit the installation of
additional racks to permit the storage of the 7000 assemblies authorized, the
presence of additional racks in the pool would complicate the task of rerackina,

At the time of the previous fuel pool expansion, it was anticipated that
away=-from-reactor storage would be available during the 1980's. However, in
1981, the Federal government announced that it intended to discontinue funding
the awav-from-reactor storage program, and utilities were given a clear
mandate by the Department of Energy to develop their own storage programs.

The Nuclear Waste Policy Act of 1982 provides for limited away-from=reactor
storage ang stipulates that a spent fuel repository will be available by

1988, Since the Act does not require a repository before this date, it is not
clear whether there will be any place to ship spent fuel in the 1980's or in
the early to mid - 1990's, Therefore, VY has proposed to expand further its



existing spent ruel storaae capacity to 2870 assemblies, which is proiected to
provide storaae capacity until 166C while still maintaining a full core
offload capability,

1.2 Alternati.es

Commercial reprocessing of spent fuel has not developed as anticipated. In
1975 the Nuclear Feculatnry Commission directed the staff to prepare a fereric
Environmental Imp2ct Statement (GEIS, the Statement) on spent €uel storace,
The Commission directed the staff to analyze alternatives for the handling and
storage of spent light water power reactor fuel with particular emphasis or
deve'oping long range policy., The Statement was to consider alternative
methods of spent fuel storaace as well as the possible restriction or
termination of the gereration of spent fuel through nuclear power plant
shutdown,

A final "Generic Environmental Impoct Statement on Handling and Storace of
Spent Light Water Power Reactor Fuel" (NUREG-0575), Volumes 1-3 (the FGEIS)
was issued by the NRC in Aucust 1979 (Ref, 2). The finding of the FGEIS is
that the environmental costs of interim storage are regligible, regardless of
where such spent fuel is stored., A comparison of the impact costs of various
alternatives reflects the advantage of continued generation of ruclear power
versus its replacement by coal-fired power generation, Continued nuclear
generation of power versus its replacement by oil-fired generation provides ar
even greater economic advantage, The FGEIS also considered a hounding case,
shutting down the reactor when the existing spent fuel storage capacity

is filled, The cost of replacing ruclear stations bheforn the end of their
rormal lifetime makes this alternative uneconomical, The storage of spent fuel
as evaluated in NUREG-N575 is considered to be an interim action, not a final
solution to permanent disposal.

One spent fuel storage alternative considered in detail in the FGEIS is the
expansion of onsite fuel! storage capacity by modification of the existing
spent fuel! pools. Applications for more than one hundred spent fuel poonl
expansions have been received and have been approved or are under review by
the NRC. The findinc in each case has been that the environmental impact of
such increased storage capacitv is neqgligible, However, since there are
variations in storage designs and limitations caused by the spent fue!l
already stored in some of the pools, the FGEIS recommends that licensing
reviews be dene on a case-by-case basis to resolve plant-specific concerns,

The licensee has considered several alternatives to the proposed action of the

spent fuel pool expansion (Ref, 3). The staff has evaluated these and certain

other alternatives with respect to the need for the proposed action as

discussed in Section 1.2 of this assessment, The following alterratives were -
considered:

(1) Shipment of spent fuel to a permanent fun! storage/disposal facility.

(2) Shipment of fuel to a reprocessing facility.




(3} Shipment of fuel to another utility for staraae,
(&) Reductinn of spent fuel geperation,

(5) Caonstruction of a new irdependent spent fuel storage installation
(ISFS1).

[€) MNo Action taken,
Each of these zlternatives is discussed below,

1. Shipment of Spent Fuel to a Federal Fue! Storage/Dispesal Facilitv

Shipment to a permanent federal fuel storage/disposal! facility is one possible
alternative to increasing the onsite spent fuel s*torage capacity. The

licensee has made contractual arrangements whershv spert nuclear €uel and/or
high level nuclear waste will be accepted and disposed of bv the U,S, Depart-
ment of Eneray (DOE), COE is developing a repository under the Nuclear Waste
Policy Act of 1982 (NWPA) (Ref, 1), However, the facility is not likelv to be
ready to receive spent fuel until 2003 at the earliest, Therefore, this
alternative does not meet the near-team storaqe needs of Vermont Yankee Nuclear
Power Corp, for the VYermont Yankee Plant.

As an interim measure, shipment to a Monitored Retrievable Storage (MRS)
facility is another possible alternative to increasing the onsite c<pent fue!
storage cepacity. DOE, under the MWPA, has recen*tly submitted its MRS

proposal to Cenaress. Because Congress has not authorized ar MRS and hecause
ene is not projected to be available before 1998, this alternative does rot meet
the near-term storage reeds for the Vermont Yarkee Plant,

Under NWPA the federal government has the responsibility to provide not more
than 1900 metric tons capacity for the interim storage of spent “uel, The
impacts of storing fuel at a Federal Interim Storage (FIS) facility fall
within those already assessed by the NPC in NUREG-0575. In enacting the HWPA,
Congress found that the owners and operators of nuclear power stations have
the primary responsibility for providira interim storage of spent nuclear
fuel. In accordance with the NWPA and 10 CFR PART 53, shippina of spent fuel
to a FIS facility is considered a last resort alternative. The Commission's
regulations in 10 CFR Part 53, see especially 10 CFR §53,20(8)(d), make it
clear that FIS will be made available only to licensees who have exhausted all
other storaae alternatives, such as expansion of capacity by installation of
high density racks and fuel rod compaction and construction of new spent fuel
storage facilities at the reactor site. See 10 CFR §53.12(c). Thus the

FIS alternative is not available to VY at this time.

2. Shipment of Fue! to a Reprocessing Facility

Reprocessing of spent fuel from the Vermont Yankee Plant is not a viable
alterrative because at the present time there is no operating commercial
reprocessing facility in the United States, nor is there a prospect for one in
the foreseeable future,



8%

3. Shipment of Fuel to Ancther Utility For Storage

The shipment of spent fuel from the Vermant Yankee Flant to the ctoraae

facility of anaother utility company could provide short-term relief for Vernont
Yankee's storage capacity problem, However, the N¥PA and 10 CFP Part 53

clearly place the responsibility for the interim storage of spent nuclear

fuel with each owner or operator of a nuclear power plant. Moreover,
transshipment of spert fuel to and its storace at another site would eptail
potential environmenta! impacts greater than those assnciated with *he pronnsed
increase in storage at the Vermont Yankee site. Therefore, shipment of spent
fuel to another utility for storaage is net a practical or reasonable alternative,

4, Reduced Spent Fuel Generation

Improved usage of fuel ard/or operation at a reduced power level would extend
the 1ife of the fuel in the reactor. In the case of extended burnup of fue)
assemblies, the fuel cycle would be extended and fewer offloads weuld take
place, However, even if such an improverent were accomplished, *the currently
available storage capacity would be exhausted prior to 1999, as discussed in
Section 1,2, Further, operation at reduced power would not make effective yce
of available resources, thus causing econemic penalties.
|

5. Construction of a New Independent Spent Fue! Storage Installation

Additional storage capacity could bv developed hy building a new, inderendent
spent fuel storage installation (ISF’I), either similar to the existing poo!l
or dry cask storage installaticn., Th» NRC staff has generically assessed the
impacts of the pool alternative and fcund, as r. ported in NUREG-0575, that
“the storage of LWR spent fuels in water poois hat an insiqnificant impzct on
the environment" (Ref, 2). A generic assessment for the dry cask alternztive
has not been made by the staff, However, assessments for the dry cask [SFSI]
at the Surrv Power Station and the dry modular concrete ISFS] at the H,B,
Robinson Steam Electric Plant Unit 2 resulted in a Finding of No Significant
Impact (Ref, 20 and 21). While these alternatives are environmertzily
acceptable, such new storage facility, either at the Vermont Yankee site or at
a location offsite, would require new site specific design and construction,
including equipment for the transfer of spent fuel, NRC review evaluation and
licensing of such a facility would also be required, There is little like!ihood
that this effort could be completed in time to meet the need for additional
capacity, as discussed in Section 1.2, Furthermore, the expansion capacity of
the existing pool is a resource that should be used.

6. Mo Action Taken

If no action were taker, i,e., if the spent fuel pool storage authorization would
remain 2000 locations, the storage capacity would become exhausted, as
discussed in Sectinn 1.2, and Vermont Yankee would have to be shut down. This
cessation of operations would result in no further generation of spent fuel,
theraby eliminating the need for increased spent fuel storage capacitv,
However, the spent fuel already in the pool would remain there and thus would
continue to impact the environment, albeit, insignificantly. The impacts ot
|
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terminating the ceneration of spent fuel by ceasing the operaticr of existinc
nuclear power plants (i.e,, ceasing ceneration of electric pever) when theér
spent fuel pools becowe filled was evaluated in NURER.C575 /Ref, 7] and found
to be undesirable, This alternative would be a was*e of an avi.ilable resource,
tha Yermont Vankee Plant itself, and is not, therefora, concidered a

reasonable alternative,

[n summarv, the only aiternative to the proposed action that could resolve the
Vermont Yankee Nuciear Power Corporation's spent fuel storage capacitv problem
is the construction of a new independert spent fuel storage inctallatior at the
Yermont Yankee site or at a locaticn awav from the site, Construction of such
an additional spent fuel storage facility could provide long-term increased
storage capacity for Vermont Yankee Muclear Power Corporation., However, this
alternative could not te implemented in time to meet the need for additiona’
capacity for the Vermont Yankee Plant,

ey

.4 Fuel Reprocessina History; Storaae at Peprncessing Facilities

No spert fuel is being reprocessed on a commercial basis in the United
States., In 1972 the Nuclear Fuel Services (NFS) plant at West Valley, New
York, was shut down for alterations and expansion. In September 1975, NFS
informed the Commission that it was withdrawing from the nuclear fue!
reprocessing business., The Allied General Nuclear Services (AGNS)

plant in Barnwell, South Carolina, is not licensed to operate as &
reprocessing facility. The General Electric Compary (GE) Morris Cperatior
(formerly Midwest Recovery Plant) in Morris, [1linois, is in a decommissicned
cendition,

On April 17, 1977, President Carter issued a policy statement on commercial
reprocessing of spent nuclear fuel, which effectively eliminated reprocessing
as part of the relatively near-term nuclear fuel cycle,

Although no plants are licensed for reprocessing fuel, the storage pools at
Morris and West Yalley are licensed to store spent fuel, The storaae pool at
west Valleyv is not full, but the current licensee, New York Energy Research
and Development Authority, is not accepting spent fuel fer storage, even from
those power generating facilities that had contractual arrangements with West
Valley. Rather, spent fuel is beina removed from NFS and returned to its
owners, On May 4, 1982, the license held vv GE for spent fuel storage
activities at its Morris operation was renewed for another 20 years; however,
GE is committed to accept for storage at this facility only limited quantities
of additional spent fuel from Cooper and San Onofre Unit 1,

2.0 RADIOACTIVE WASTES

The Vermont Yankee plant contains radioactive waste treatment svatems
designed to collect and process the gaseous, liquid, and solid wastes that
might contain radioactive material. The radionactive waste treatment systems
have been previously evaluated and found acceptable, and are discussed in the
Final Environmental Statement (FES) dated July 1972, There will be nc charne
in the radioactive waste treatment systems as a result of the installation nf
the new storaae racks. The conclusions of the previous evaluation of the
radioactive waste treatment systems are unchanged by the installation of new
spent fuel storage racks and their use to store spent fuel,
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7.1 PRadioactive Materia) Peleased to the Atmosnhere

The principal radicactive materials that arc considered with respest to

non-accident releases are the noble gases, the halogens and tritium, Of

these, the only radicactive gas of anv siarificance is Krypton-f% [KR-8§),

This is the principal radioactive oas that is associated with the long term

storage of spent fuel assemblies, It is released through fuel cladding

defects. Experierce has shown that after c<pent fuel has decaved 4 *o £ rmonths,

there may be some release of fission products, including ¥r-88, However, ¥r-f5

release from non-defective fuel elements is insignificant in compariscr with

the overal! releases from routine plant operations. To determine the average |
annual release of Kr-85, we assume that all of the K85 released to the SFP

will be released prior to the next refueling. That is, the release is

associated with a batch of discharged fuel and not with the total invertorv of

the SFP. The enlarged capacity of the pool, therefore, has no effect on the

calculated average annual Kr-85 relersed to the atmosphere, ‘

The other aases are of little radioactive significance, With respect to the
halogens, 1-131 is the principal contributor. Ilodire-131 releases from snert
fuel assemblies tc the SFP water will not be sianificantly increased by the
expansion of the fuel storage capacitv. The lodine-131 invertory in the fue!
will decay to negligible levels between re‘yelings. HKence, anv sigrificant
releases are associated with a given fuel discharce batch rather than with the
entire inventory of the SFP, so that SFP expansion does not affect 1-121
releases,

A relatively small amount of tritium is produced during reactor operation by
fissioning of the reactor fuel. It is released bv diffusion throuah the funl
and the Zircaloy claddina, Tritium is released from the fuel while the fuel
is hot, that is, during reactor operation and, to a limited extent, shertly
after shutdown, Since its release is diminished to negligible levels
thereafter, expanding the SFP capacity will not increase significantly the
Tritium activity in the SFP.

Another effect on airborne activity is the potential for increased evaporation
due to storing additional spent fuel assemblies in the SFP, llowever, this
effect is not expected to be significant for the following reasons:

(1) storinc additional spent fuel assemblies in the SFP will not
significantly increase the bulk water temperature during normal
refueling above the value used in the design analysis, Since the
expected evaporation rate is about the same as before, the annual
release of tritium or iodine by evaporation from the SFP is expected
to be the sane,

(2) On an annual basis, most airborne releases from Vermont Yankee are
due to leakage of reactor coolant, which contairs tritium and
radioactive 1odine in higher concentrations than the SFP,
Therefore, even if there were hiacher evaporatinn rate from the SFP,
the potential! increase in the releases of tritium and iodine would
be small compared to the amount normally released from the station
and that which was previously evaluated in the Final Environmental
Statement,




Aside from the above considerations, the station is limited in its tota)
releases nf-aaseous activity by the Radinlngical Effluent Technical
Specifications, The concentration of radionuclides in the ncol water is
continuously processed by the SFP cleanup demineralizer and derreased by the
decay of shert-lived isotopes. The activity ic highest during refysling
operations when reactor coolant water is introduced into the pool, and
decreases as the pool water is processed through the demireralizer. Thereafter,
the activity concentration has been and should continue to be dependent on the
demineralizer resin cycle, with no long-term build-up. The increase of
radioactivity, if & , due to the proposed SFP modification is expected to he
minor, since the cle.nup system can remove radionactivity continuouslv in the
SFP water and, thus, keep it at acceptahle levels,

In view of the ahove, the staff hac concluded that for dose calculation
purposes there will be ng significant increase in the release of tritium or
radioiodine due to evaporation from the SFP,

2.2 Solid Racdioactive Wastes

The staff does not expect any significant increase in the amount of solid
waste generated from the SFP cleanup system due to the proposed mudificatior,
If the amount of solid waste is assumed to increase by two additiorz)
€ilter-demineralizer spent resin beds per year due to the increased operation
of the SFP cleapup system, the storage of additional spent €uel would increase
the amount of solid waste by an averaae of about 8 cubic meters per vear. The

annual average volume of solid waste shipped of€site from Vermont Yankee “cr
burial kas been approximately 400 cubic meters. Thus, the increase in arnyal
waste volume shipped from Vermont Yankee would be less than 2% of the tnta’
anrual waste volume. This is a neqligible increase and would not have any
significart additioral environmental impact,

2.3 Radiocactive Material Released to Receiving Waters

It is not expected that there will be a sianificant increase in the liquid
release of radionuclides from the plant as a result of the proposed
modifications. Since the SFP cooling and cleanup systems operate as closed
system, only water originating from cleanup of SFP floors and
filter-demineralizer backflush need be considered as potential sources of
radioactivity, It is expected that neither the quantity nor activity of the
pool cleanup water will change as a result of these modifications, The SFP
filter-demineralizer resin removes radioactive materials from the SFP water.
These spent resins are periodically backflushed with water. The amount of
radioactivity in the SFP filter demineralizer resin may increase slightly due
to the additioral spent fuel in the ponl, but the spent powdered resin
(backflushed) will be processed by the liquid radwaste system. After
processing in the liquid radwaste system, the amount of radiocactivitv released
to the environment as a result of the proposed modification would be
negligible,




3,0 RADIOLOGICAL IMPACT ASSESSMENT

This section contains the staf€'s estimate of the impacte on the public from
the proposed SFP medification, Major scurces of radicactivity and principal
envirormental pathwavs wera concifered in preparing this section.

This section also contains the staff's evaluation of the estimate o€ the
additional radiological impacts on the plant workers from the propoced
operation of the modified SFP,

3.1 Public Raciation Exposura

In reference to SFP releases, the principal source of radiation doses %o
individual members of the gereral public is Krypton-P5, The licensce evpecte
no additional Kr-RS5 releases adue to the SFP storage capacity modifications,
The staff agrees that any additicnal Kr-85 release will be small and
subsequent doses to the population will not be environmentally significant,
In addition, the staff has determined that the proposed amendment dees not
authcrize a change in effluent tvpes or an increase in total amcunt of
effluents, Nor does it invnlve an increase ir power level, Thue, the
proposed SFP modification will not result in any significant environmental
impact in terms of radiation dose to the public,

The license~ set a dose goal of 23 person-rem for the SFP modification proiect
before committing te add an enharced fuel poc! cooling system, The

gcal is based on information gained by reviews of the experierce gained with
similar projects at other plants. The redundart, seismically designed spent
fuel pool coniing system, which would he operatioral prior %o the time Vermont
Yankee exceeds the existing 2000 spent fuel assembly storage limit, was
propnsed by the licensee to recolve all remaining staff concerns related tn
increasing the storage 1imit. By telephone conversations or July 7, 1988

the licensee informed the staff that the dose for installation of the erhanced
spent fuel pool cooling system has beer estimated verv conservatively to add
less than 10 person-rem to the original dose goal. This results in a dose goa!
for the entire SFP modification, including the erhanced SFP cooling system, of
33 person-rem, The staff finds this dose goal will not affect the licensee's
ability to maintain individual occupational doses within the limits of 10 CFR
20, and as low as is reasonably achievable (ALARA). Normal radiation contro!
procedures, in accordance with the guidelines of Reaulatory Guice 2,18, should
preclude any significant cccupationa! radiation exposures.

On the basis of present and projected operatione in the SFP area, the staff
estimates that the proposed operation of the modified SFP will add onlv a
small fraction (less than one percent) to the tota) annual occupational
radiation dose at this facility. The 33-person rem dose goal includes al)
activites necessary for the reracking operation includina vacuum cleanine of
the SFP walls and floor; shufflinc fuel, installation of the new racks:
removal of the old racks; cleaning decontamination, and any necessary cutting
of old racks; and disposal of waste resulting frem the rereacking operation,
including the old racks,
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In terms of radiation dose to workers, the spent fuel assemblies themselves
contribute 2 reqlinible amount %o drse rates in the pool area because of the
depth of water shielding the fuel, However, ore potentiai source of radiaticn
to workers during the rerack operation is radicactive activation ar corrosion
products, which are referred te as crud., Crud may be released to the poo)
water because of fuel movement during the proposed SFP modification. This
could increase radiation levels in the vicinity of the pool. The addition of
crud to the pool water is greater during refuelings, when the spent fuel is
first moved into the fuel pool. It is ac this time that most of the
additional crud is introduced into the pool water from the fue!l assembly ana
from the introduction of primary coolant, However, sianificant releases of
crud to the pool water durino the rerack operation i¢ not expected, since the
new racks are cleaned prior to installation. 1In addition, the purification
system for the pocl, which keeps radiation levels in the vicinity cf the prol
at low levels, includes a filter to remove crud. This filter will be operating
during the modification of the pool, Thus, we find that the proposed storace
of spent fuel 1n the modified SFP will not result ir any significant increace
in dose received by workers,

3.3 Ceonclusions:

On the basis of its review of the propnsed expansion of “he spent €uel pool at
vermont Yankee, the staff concludes that:

(1) The increase in gaseous, solid and liquid radioactive material as a
result of the spent fuel pool expansion itseif, and the continued
storage of the additional fuel assemblies will be regligible.

(2) There will be no impact on the puhlic since there will be no increase
ir the calculated averace annual quantities of Kr-85 released to the
atmosphere,

(3) Total occupational exposure from the SFP modification will be onlv a very
small fraction of the average total annual occupational dose, and
the licensee has taken appropriate steps to ensure that occupationa)
doses will be maintained as low as reasonably achievable within the
limits of 10 CFR 20.

Therefore, the staff firds that any additional environmental radiolegical
impact caused by the proposed reracking and spent fuel ponl cooling system
modification to increase the Vermont Yankee fuel storage capacity wil)

be insignificant.

4. NON-RADIOLOGICAL IMPACT

The licensee plans to dispose of the fuel storage racks currently in use by
transferring them to Fluor Corporation for shipment to the Barnwell, South
Carolina site, where they car be dispnsed of as low level or nonradinlogica!
waste depending on the effectiveness of decontamination. The dispcsal of the
Vermont Yankee stcrage racks will not require any unusual processing ar
handling and thus will not involve any significant environmental impact.
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The new spent fuel racks were fabricated urder subcontract with 1.5, Tool

and Die Co. Some of the racks have been shipped by truck to the Vermont Yankee
Plant for installation in the pool. Others will ke shipped at 1a*er dates,
Such shipment has no impact on terrestrial rescurces not previousiy disturhed
during the crioinal construction,

The orly non-radiological effluent affected by the spent fuel pool expsncion
is the waste heat rejected via the closed loop spert fuel pocl cooling system,
the Reactor fuilding Clcsed Cooling ¥Water system and the Station Service Water
system to the Conrecticut River, Spent fuel assemblies freshl: unloaded into
the pool constitute the mujor heat source to the fuel pool. The rate of heat
generation in the fuel assemblies decreases rapidly after removal of the fue!
assemblies from the reactor. For example, the decay heat from spent fuel
after 4 years of storage is less than 2 percent of the decav heat of “reshly
discharged spent fuel at the time cf the initial transfer from the reactor to
the pool,

The licensee has calculated the maximum decav heat lgad under the existing arc
expanded fuel pool conficuration to obtain an estimate of the increase
resulting from the proposed spent ‘uel poo! expansion. This maximum load
occurs with a full fuel pool immediately following full core discharge, For a
ful! core discharge condition which fills the spert fuel poe) to this current
Ticensed capgcity of 2,000 assemblies the licensee has calculateg a hfat load
of 17.2 x 10" BTU/hr., This heat load was calculated to be 18.2€ x 10~ BTU/hr

. using the same assumptions for a full core discharge conditior which fills the
puol to the propnsed 2,870 assemblies. The assunptions were consistert with
standard review plan assumptions and included the following: the heat lecad
was calculated at ten days following reactor shutdowr; a 100% cumulative
capacity factor was used and full power operation was assumed at 1,665 MYT,

The nominal total statgcn heat load to the river for the entire plant is
estimated to be 3 X 10 BTl!//hr, The maximum spent fuel decay heat load with
or without the spent fuel storage expansion will be about & tenths of one
percent of the total station heat discharge and the increase in the decay heat
load due to the proposed spent fuel storage expansion will be about three one
huncdredths of one percent of the total station heat discharge, This will
effect an increase in station discharge temperature of about 0.01 deqrees
rahrenheit, The enhanced fuel pool cooling system will not affect the

station discharge temperature, The increase in waste heat from the additional
storage of spert fuel will have a negligible effect on the Conrecticut River
Water temperat re near the discharge. No impact on aquatic bicta is anticipated.

The licensee has not proposed anv change in the use or discharge of chemizals
in conjunction with the expansion of the fuel pool, The licensee has
informed the staff thet the proposed fuel pool expansion will not recuire

any channe in the NPDES permit,

The staff concludes that the nonradiclogical environmental impacts of
expanding the spent fuel pool including the addition of the enhanced fuel pool
conlino systems will be insianificant,
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5.0 ACCIJENT CONSIDERATIONS
5.1 Desian Rasis Events,

The staff, in its Safety Evaluation issued in coniunction witn th. issuance of
Amendment No, 104, which authorized the installation of new racks (Ref, 23),

has addressed both the safety and environmental aspects of 2 fuel handling
accident, an event which bounds the potential adverse consequences of accidents
attributable to operation of a spent fuel pool with high density racks. A fuel
handling accident may be viewed as a "reasonably foreseeable" design basis

event which the pool and its associated structures, svstems and components
(including the racks) are designed and constructed to prevent, The envirormental
impacts of this accident w2re found not to be significant,

5.2 Severe Accidents

The staff has considered accidents whose consequences micht exceed a fuel
handling arcident, that is, beyond design basis events., Such nccurrences
include a criticality accident and a zircaloy cladding fire caused by
overheating following thy loss of spent fuel pool cooling caused by 2 ponl
failure, Compliance with Reneral Nesign Criteria €1, "Fuel Storage and
Handling and Radioactivit" “ontrol” and 62, "Prevention of Criticalitv in Fue!
Storage and Handlina" of 10 CFR Part 50, Appendix A, and adherence to approved
industry codes and standards as set forth in the licersee's rerack application
(which includes compliance with certain design and construction criteria
contaired in the Final Safety Aralysis Report) provide &ssurance that such
events are of verv low prehability by ensuring that pool and rack inteqrity
and pool coolirg capability are maintained, Acceptance criteria for the
General (esign Criteria consider all reasonably foreseeable events, For
example, in this case, criticalitv is prevented by providing very strong
racks, which will maintain the proper spacing between fuel assemblies; the
spent fuel pool walls are made of reinforced concrete four or more feet thick,
rendering poo! wall failure a very unlikely event,

The environmental impacts of criticality and pool wall failure could be

significant; however, neither of these events is considered to be reasonably
foreseeable in light of the design of the spent fuel pool racks and of the

poo! walls themselves, Therefore, the staff concludes that the reasonablv foreseeable
impacts attributable to severe accidents are not sionificant,

6.0 SUMMARY

The Final Generic Environmental Impact Statement (FGEIS) on Handlina and

Storage of Spent Light Water Power Reactor Fuel (Ref, 2) concludes that the

cost of the various alternatives reflects the advantage of continued &l
qeneration of nuclear power with the accompanying spent fuel storace,

Recause of the differences in SFP designs, the FGEIS recommends environmental

evaluation of SFP expanrsions on a case-by-case basis,
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For the VYernmont Yankee Nuclear Power Station, the expansicn of the storage
capacity of the SFP will not create anv significant additioral radiolocical
effccts or measurable nor-radiologicz) envirormental impacts., The additicral
whole body doses that might be received by an individual at the site heundary
is less than 0,1 millirem per vear; the estinated dase tn the population
within a 50 mile radius is estimated to be less than 0.1 person-rem per vear,
These doses are small compared to the fluctrations in the annual dose this
populatior receives from exposure to backarourd radiation., The occupationa!
radiation dose for the propeced operation of the expanded spent fuel pools i¢
estimated by the staff to be less than one percent of the total annua)
occupetional radiaticn exposure for this facility,

The small increase in radiation dose should not affect the licensee's ability
to maintain individual occupational dose at Vermont Yankee Nuclear Power
Station within the limits of 10 CFR Part 20, and as low 2¢ reazopably
achievable,

The only non-radiclocical effluent affected bv the SFP expansion ic the waste

heat rejected to the Connecticut River, The increase in tota) planrt vaste heat it
less than 0.1%. Thus, there is ro significant environmenta) impact

attributable *tc the waste heat from the plant due to the SFP expansion.

6.1 Alternative Use of Resources

This action dces not involve the use of resources rot previously considered in
connection with the Muclear Regilatory Commission's Firal Environrmental
Stavement dated Julv 1977, related to Vermont Yankee Nuclear Fower Station
(Ref. 26).

€.2 Alternative to the Proposed Action

Because the Commission has concluded that no sianificant environmenta' effecte
will result from the proposed actior, alternatives need not be evaluatec.
Further, as discussed above, alterratives tc the proposed action woulg have
equal or greater environmental impacts.

6.3 Agencies and Persons Consulted

The NRC staff reviewed the licensee's request, No cther agencies or persons
were consulted,

7.0 FINDING OF N0 SIGINIFICANT IMPACT

The staff has reviewed the proposed spent fuel pool modifications to the
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Vermont Yankee Nuclear Power Station relative to the reauirements set forth in
10 CFR Part 5!, Rased upon the environmental assessment, the staff has
concluded that there are nc significart radiological or non-rédioloqical
impacts associated with the proposed action and that the proposed !icense
amendment will not have a significant effect on the quality of the huran
environment, Therefore, the Commission has determined, pursuant to 10 CFR
§1.31, not to prepare an environmental impact statement for the proposec
amendment,

Dated: JUL 251338

Principal Contributors:

M. Lamastra Plant Systems Pranch, NPR
J. Lee Plant System Franch, NRR
F. Sturz Fuel Cycle Safety FEranch, NMSS

K, Samworth Division of Reactor Proiects 1! 1V, ana ¥

]
Lidg
V. Rooney Division of Reactor Projects 1/11
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