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ENCLOSURE 2

THREE MILE ISLAND 1 SPENT FUEL POOL
MODIFICATION EIA

1.0 Descriotion of Procosed Action

In their submittal of February 3, 1977, supplemented by a letter dated
May 24, 1977, Metropolitan Edison Company (the licensee) requested an
amendment to Facility Operating License No. DPR-50 for the Three Mile
Island Nuclear Station Unit 1 (TMI-1) to increase the storage capacity
of the spent fuel pool (SFP) at this facility.

The modification evaluated in this environmental impact appraisal is
the proposal by the licensee to repla:.e the existing spent fuel stor-
age racks with closer spaced racks to increase the storage capacity of
the spent fuel storage facility from 430 to 752 fuel assemblies.

4.3 Radioactive Wastes

The station contains waste treatment systems designed to collect and
process the gaseous, liquid and solid waste that might contain radio-
active material. The waste treatment systems are evaluated in the FES
dated December 1972. There will be no change in the waste treatment
systems described in Section III.D.2 of the FES because of the proposed
modification.

4.5 SFP Cooling and Purification System

The spent fuel pool is provided with a cooling loop which removes
decay heat from fuel stored in the SFP and a purification loop to
permit unrestricted access to the SFP area and to provide optical
clarity of the SFP water. The Spent Fuel Cooling System was designed
to maintain the SFP water temperature less than or equal to 135'F
during normal refueling operations and less than or equal to 153 F
during full core discharge situations, 150 hours after reactor shut-
down. The cooling system is described in Section 9.4 of the FSAR.

Cleanup of the pool water is accomplished by diverting part of the
flow in the Spent Fuel Cooling System to the primary coolant chain of
the Radioactive Liquid Waste Disposal System (RLWDS). The primary
coolant chain, ca 3FP purification system, consists of two precoat
filters, two demineralizers, one evaporator and the required
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piping, valves and instrumentation. The Borated Water
Recirculation Pump transfers water from the SFP and the re-
fueling cavity to the RLWDS. The water from the pool or the
refueling cavity passes through the filter and/or the demineral-
izer and then is returned to the pool or the refueling cavity. -

Spent fuel has been stored in the Three Mile Island Unit 1 SFP. The
licensee has, therefore, experience with his purification system. The
radioactivity levels in the vicinity of the pool, which result primarily
from the radioactivity in the pool water, are acceptably small and
represent typical radiation levels in the vicinity of the SFP at other
nuclear power plants. The primary purification medium has been the,

precoat filters; however, mixed-bed demineralizers and an evaporator are
available if they are needed. The precoat filters have been backwashed
infrequently (about once a month) and the purification system is operated
for three to four months a year. The normal flow into the primary
coolant chain of the RLWDS from the SFP is 150 gpm although the design
flow rate of the pump is 180 gpm.

We do not believe there will be a significant addition of radioactivity
to the pool water because of the proposed modification. Radioactivity
in the pool water comes from introduction of reactor coolant water
into the pool during refueling, the removal of crud from the surface
of the spent fuel assemblies during handling of the assemblies and the
leakage of fission products from within the spent fuel assemblies.
The rate of introduction of reactor coolant water into the pool should
not change because the proposed modification does not include a change
in the refueling schedule. Although the proposed modification will
increase the total number of assemblies that can be stored in the
pool, we do not expect a significant increase in the number of times
the assemblies are handled before the shipment offsite and any signi-
ficant removal of crud from the surface of the assembly would occur
during the initial fuel handling when the assembly is transferred from
the core of the SFP. Therefore, there should not be a significant
increase in crud introduced to the pool water due to the proposed
maaification. Experience with spent fuel stored at the Morris Operation
(formerly the Midwest Fuel Recovery Plant) (Merris, Illinois) and at
Nuclear Fuel Services (West Valley, New York) has indicated that there
is little or no leakage of radioactivity from spent fuel which has
cooled several months; therefore, there should not be a significant
increase in leakage activity from spent fuel to the pool because of the
proposed modification.
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Because we expect only a small increase in radioactivity released to
the pool water as a result of the proposed modification, we conclude
that the TMI-l purification system is adequate for the proposed mod-
ification. However, if the actual release of radioactivity praves to
be greater, the licensee can: -

'

1. Increase the system flow rate from 150 gpm to 180 gpm;

2. Operate the system for periods greater than 4 months;

3. Backwash the precoat filters more frequently than has been done;
and

4. Use the demineralizers and the evaporator in the RLWDS.

On the basis of the above, we conclude the spent fuel pool cleanup
system is adequate for the proposed modification and will keep the
concentrations of radioactivity in the pool water to acceptably low
levels.

5.3 Radiolacical
5.3.1 Introduction

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

The expansion of the SFP will accommodate spent fuel generated in the
next 12 years without shipment offsite. The additional spent fuel
which would be stored due to the expansion is fuel which has decayed
at least eight years. During the storage of the spent fuel under
water, both volatile and nonvolatile radioactive nuclides may be
released to the water from the surface of the assemblies or from
defects in the fuel cladding. Most of the material released from th;
surface of the assemblies consists of activated corrosion products
such as Co-58, Co-60, Fe-59 and Mn-54 which are not volatile. The
radionuclides that might be released to the water through defects in
the cladding, such as Cs-134, Cs-137, Sr-89 and Sr-90, are also pre-
dominately nonvolatile. The primary impact of such nonvolatile radio-
active nuclides is their contribution to radiation levels to whic"
workers in and near the SFP would be exposed. The volatile fissisn
product nuclides of most concern that might be released through defects
in the fuel cladding are the noble gases (xenon and krypton), tritium
and the iodine isotopes.

Excerience indicates that there is little radionuclide leakage from
scent fuel stored in pools after the fuel has cooled for several
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months. Th. predominance of radionuclides in the spent fuel pool
water appea ' to be radionuclides that were present in the rer.ictor
coolant syst'm prior to refueling (which becomes mixed with water in
the spent fuel pool during refueling operations) or crud dislodged
from tne surface of the spent fuel during transfer from the reactor
core to the SFP. During and after refueling, the spent fuel pool

,

purification system reduces the radioactivity concentrations consider-
ably. It is theorize- that most failed fuel contains small, pinhole-
like perforations in tne fuel cladding at reactor operating condition
of approximately 800 F. A few weeks'after refueling, the spent fuel
cools in the spent fuel D001 so that the fuel rod temp 2rature is
relatively cool, approximately 180 F. This substantial tenperature
reduction should reduce the rate of release of fission products from
the fuel pellets and decrease the gas pressure in the pp between
pellets and clad, thereby tending to retain the fissio, aroducts
within the cladding. In addition, most of the gaseous fission products
bsve short half-lives and decay to insignificant levels within a few
months. Based on the operatioral reports submitteJ by the licensees
and discussions with the operators, there hat not been any significant
leakage of fission products from spent light water reactor fuel stored
in the Morris Operation (MO) (formerly Micwest Fuel Recovery Plant) at
Morris, Illinois, or at 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 spent fuel pool, this fuel was later shipped to either M0
or NFS for extended storage. Although the fuel exhibited significant
leakage at reactor operating conditions, there was no significar.t
leakage from this fuel in the offsite storage facility.

5.3.2 Radioactive Material Released to Atmoschere

With respect to giseous releases, since short-lived noble gases in the
spent fuel will have decayed to negligible amounts after a year of
storage, the only significant noble gas isotope remaining in the SFP
and attributable to storing additional assemblies for a longer period
of time would be Krypton-SS. We have assumed that 0.12% of all fuel
rocs have cladding defects which permit the escape of fission product
gases. This is the average failed fuel fraction for :ircalloy clad
fuel for pressurized water reactors in NUREG 0017. As discussed
previously, experience has demonstrated that after spent fuel has
decayed 4 to 6 months, there is no significant release of #ission
products from defected fuel. However, to upper cound any potential
releases, we assumed that the fission product gases escape on a
relatively linear basis with time. On this basis, we have conserva-
tively estimated that an additional 22 curies per year of Krypton-S5
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may be released from the SFP when the modified pool is completely
filled. The fuel storage pool area is continuously ventilated.
This air is normally released from the auxiliary and fuel handling
building vent. If the facility does eventually release an additional
22 curies per year of Kr-85 as a result of the proposec modification, _

the increase would result in an additional total body dose- at the
site boundary (east-southeast) to an individual of less than 0.001
mrem / year. This dose is insignificant when compared to the approx-
imately 100 mrem / year that an individual receives from natural back-
ground radiation. The additional total bocy dose to the estimated
population within a 50-mile radius of the plant is less than 0.001
man-rem / year. This is less than the natural fluctuations in the
cose this population would receive from natural background radiation.
Under our conservative assumptions, these exposures represent an
increase of less than 0.5% of the exposures from the plant evaluated
in the FES for the individual (Table 14) and the population (Table
15). Thus, we conclude that the proposed Rodification will not
have any significant impact on radiation levels or exposures offsite.

Assuming that the spent fuel will be stored onsite for several
years, iodine-131 releases from spent fuel assemblies to the SFP
water will not be significantly increased because of the expansion
of the fuel storage capacity since the iodine-131 inventory in the
fuel will decay to negligible levels between each annual refueling.
The iodines are removed from the SFP water by the SFP cleanup system
or through decay as a result of their relatively short half lives.

Storing additional spent fuel assemblies is not expected to increase
the bulk water temperature acove the 135 F used in the cesign

analysis during normal refuelings (removal of about 1/3 core each
year). Since the temperature of the pool water will normally be
maintained below 135*F, it is not expected that there will be any
significant change in evaporation rates anc the release of tritium
or iodine as a result of the proposed modification from t9at
previously evaluated. Most airbo*ne releases from the plant result
from leakage of reactor coolant wnich contains tritium and iodine
in higher concentrations than the spent fuel pool. Therefore, even

if there were a slightly higher evaporation rate from the spent
fuel pool, the increase in tritium and iodine released from the
plant as a result of the increase in stored spent fuel would be
small compared to the amount normally released from the plant and
that wnich was previously evaluated ir the FES.

5.3.3 Solid Radioactive Wastes

Ocerating experience at TMI-l has demonstrated that tne SFD purifica-
tion system is effective in maintaining water purity anc low
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concentration of radionuclides. At present the concentration of
radionuclides in the pool is controlled by only filters in the SFP
purification system and by decay of short-lived isotopes. The activity
is high during refueling operations while reacto? coolant water is
introduced into the pool and decreases as the pool water is processed
through the filters. The additional radioactivity that may be released

,

to the SFP water by storing more spent fuel assemblies in the pool may
result in more frequent replacement of the filters or an increased
amount of radioactivity accumulated on the filters or both. The
increase of radioactivity, if any, should be minor because the additional
spent fuel to be stored is relatively cool, thermally, and radionuclides
in the fuel will have decayed significantly.

The precoat filters and the deminera'ize" in the Radioactive Liquid
Waste Oisposal System (RLWDS) are used to cleanup water from the
Containment Building Fuel Transfer Canal, the Borated Water Storage
Tank, the primary coolant, and the Reactor Coolant Bleed Tank in
addition to the Spent Fuel Pool. The frequency of backwashing the
filter precoat and replacing the demineralizer resin because of the
processing watcr frc.r. the above 6 systems is 15 times per year for
each filter and approximate y once per year for each demineralizer.l

The volume of waste of the domineralizer resin in the purification
system is 36 cu. ft. The volume of the precoat on the filters is 1.3
cu. ft. The demineralizer resin and the filters are removed from the
site as solid waste. The precoat filters are removed from service
when the pressure drop across the filter becomes excessive. The
demineralizer resins are removed from service whan the decontamination
factor falls below a predetermined level or when t.he surface dose of
the housing reaches a predetermined level. The licensee does not
expect an increase in solid waste from the proposed SFP modification
because he states that experience to date shows the fuel pool introduces
a negligible amount of waste to the RLWDS.

While we generally agree with the' licensee's conclusion that there
should not be an increase in solid radwaste due to the modification,
as a conservative estimate, we have assumed that the amouit of solid
radwaste may be increased by an additional eight precoat filter
changes a year or an additional demineralizer resin bed a year. The
an.1ual averac,a volume of solid waste shipped from TMI-1 from 1974 to
1976 was 12,500 cucic feet. If the storage of additional spent fuel
does increase the amount of solid waste from the SFP purification
systems by about 36 cubic feet per year, the increase in total waste
volume shipped would be less than 1% and would not have any significent
additional environmental impact.
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There will be no material removed from the Spent Fuel Pools because of
the proposed inodification. The fuel racks of the "B" Spent Fuel Pool_

which is the pool to be modified are stored in an open field next to
TMI-1. Since these racks are uncontaminated, they will remain in
storage until a use for the aluminum is found or they will be disposed
of as scrap metal.

5.3.4 Radioactivity Released to Receiving Waters

There should not be a significant increase in the liquid release of
radionuclides from the station as a result of the proposed modification.
The amount of radioactivity on the primary coolant chain filters and
demineralizer resins might slightly increase due to the additional
scent fuel in the pool but this increase of radioactivity should not
ce released in liquid effluents from the station. The precoat filters
remove insoluble and soluble radioactive matter from the SFP water.
The filter precoat is periodically flushed from its housing to the
used precoat tank of the solid waste disposal system. The radioactivity
will be retained on the filter or remain in the flush water which is
returned to the liquid radwaste system for processing.

The resins are periodically flushed with water to the spent resin tank
of the solid waste disposal system and are not regenerated. 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 which are dewatered and solidified.

If any activity should be transferred from the spent resin or filter
precoat to this flush water, it would be removed by the liquid radwaste
system. After processing in the radwaste system, there should not be
a significant increase in the amount of radioactivity released to the
environment in liquid effluents as a result of the proposed modification.

The spent resins and filter precoat are finally placed shipping-

containers or 55 gallon drums and solidified before shipment offsite
to a curial site.

5.3.5 Occucation Exoosures

We have reviewed the licensee's plan for removal, disassembly and
disposal of the old racks and the installation of the new racks with
respect to occupational radiation exposure. There will be no occupa-
tional exposure associated with the removal of the old racks because
these racks were removed two years bef ee plant startup. The licensee
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estimated an exposure of 0.15 man-rem during the insteilation of the
new racks. The licensee stated this estimate was bastd on actual fuel
cool surveys and conservative rack installation requirements. Because
tnc "B" spent fuel pool has never conained spent fuel we consider this
to be e reasonab's estimate.

We have estimated the increment in onsite occupational dose resulting _

from the proposed increase in stored fuel assemblies on the basis of
information supplied by the licensee and by utilizing realistic assump-
tions for occupancy times and for dose rates in the spent fuel pool
area from radionuclide concentrations in the SFP water. The spent fuel
assemblies themselves contribute a negligible amount to dose rates in
the pool area because of the depth of water shielding the fuel . The
occupational radiation exposure resulting from the croposed action
re;- sents a negligible burden. Based on present and projected opera-
tier.s in the spent fuel cool area, we estimate that the proposed modi-
fication will add less than one percent to the total annual occupa-
tional 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 limits of 10 CFR 20. Thus, we conclude that storing O di-
tional fuel in the SFP will not result in any significant increase in
doses received by occupational workers.

5.3.6 Evaluation of Radioloaical Imoact

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

5.6 Environmental Imoact of Postulated Accidents

Although the new high density racks will acccamodate a larger inventory
of spent fuel, we have determined that the installation and use of the
racks will not change the radiological consecuences of a ;ostulated
fuel handling accident from those values reported in the FES for T'il-l
dated December 1972.

Additionally, the NRC staff has underway a generic review of load
handling operattens in the vicinity of spent fuel pools to determin2
the likelihood of a heavy load impacting fuel in the pool and if neces-
sary, the radiological ccnsequences of such an event. Because TMI-l
will have requirements to prohibit the movement of loads in excess of
3000 pounds over fuel assemblies in the SFP, we have concluded that the
likelihood of a heavy load handling accident is sufficiently small that
the acceptability of the proposed modification isn't affected, and that
no additional restrictions on load handling ccerations in the vicinity
of the SFP are necessary while our review is underway. In additien, no

shielded cask movement will be permitted on the refueling deck prior to
the completion of the cask drop analysis review.
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8.0 Evaluation of Procosed Action
8.1 Unavoidacle Aaverse Environmental Imoacts
8.1.2 Rac1olcalcal Imoacts

Expansion of the storage capacity of the SFP will not c.*eate any signif-
icant additional adverse radiological effects. As discussed in
Section 5.3, the additional total body dose that might be received by
an individual or the estimated copulation 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 fluctations in the dose tnis peculation would receive
from background radiation. The total dose to workers during removal of
the present storage racks and installation of the new racks is esti-
mated to be about 0.15 man-rem. Operation of the clant with additional
spent fuel in the SFP is not ex ected to increase the occupational
radiation ey;;osure by more than one percent of the present total annual
occupational exposure at this facility.

10.0 Basis and Conclusien For Not Preparing an Environmental Imcact
Statement

We have reviewed this proposed facility modification relati';e to the
requirements set forth in 10 CFR Part 51 and the Council of Environ-
mental Quality's Guidelines , 40 CFR 1500.6. We have determined that
the proposed license amencment will not significantly affect the quality
of the human environment. Therefore, the staff has found that an
environmental impact statement need not be prepared, and that pursuant
to 10 CFR 51.5(c), the issuance of a negative declaration to this
effect is appropriate.
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