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FOREWCOAD

On December 9, 1978, the Board of Directors of the lLake Michizan
Federation created the Radioactive Waste Management Study Committce to examine
the status of spent fuel storage at the siz nuclear power plants located on the
shores of lake itichigan -- Big Rock Point, Palisades, Donald C. Cook (Michigan),
Ziom (Illinois), Point Beach and Kewmmee (Wisconsin). Jame Schaefer (Wisconsin)
was csked to chair the Committes and Board members Fay Witz, Tom lurphy, Mal Foas,
Mimi Frankel (Illinois), Flo Walsh (Michigan), and Charlotte Read (Indiana) volun-
teered to participate in the study. After considerable research and ezitious
deliberations, the Cormittee reported orally and in writing to the Federation's
Board at its April 28, 1978 mzeting and recommended the follcwing five resoluticne

‘which were wnanimously adopted:

I The Lake Michigan Federatior should encourage the United States
Department of Energy, Nuclear Regulatory Comrigaion, and appro-
priate elected officials to seriously attend to the development
of a sound radiocctive waste management program vateh would pro-
vide for the removal of spent fuel from the nuczlear power plants
around Lake Michigan.

IT The Lake Michigan Federation should eall for a moratoriuwr on the
eonstruction of adlitioral nuslear power plants along ihe Lake
until the uncertnin:ies pertaining to spent fuel disposilion are
resolved by a workable federal radiocactive waste marnagement plan.

IIT The Lake Michigan Federatiom should call for prokibition of trans-
shipment of spent nuclear fuel assemblies from cther nuelear
facilities to nuclear pover plants along Lake Michigen.

IV The Badicactive Waste Management Study Committee should remain as
a special committee of the Federation's Board to wvaten-dog the
status of spent fuel storage at the nucleor planis located on
the shores of Lake itichigan.

V The Lake Michigan Federation should participcte in the Keystone
Center Radiocastive iuste Management Discussion Croup's proceedings
on publie participation.
The following docurented rationale was prepared by Cormittee Chairman
Jare Schaefer to facilitate the Fedsration stajf's eracting the provisions of
new policy statements and explaining them to interested parties. Questions per-
taining to the facts presented and documents cited herein ghzuld be directed to
Mrs. W. W. Schaefer, 3741 Kochler Drive, Sheboygan, Wisconsin 53081 (414/458-9274).
The Egecutive Dirvector of the Lake Michigan Federation, 53 Fest Jackson Street,
Chizago, Illinois 60604 (312/427-5121) should be eontacted for comments regarding

Federation action on these official positions.



I The Lake Michigan Federation should encourage the United States
Department of Energy, Nuclear Regulatory Commission, and appro-
priate elected officials to seriously attend to the development
of a sound radioactive waste management program which would
provide for the removal of spent fuel from the nuclear power
plants around Lake Michigan.
Spent fuel is highly radioactive, thermally hot material resulting from
the fissioning of uranium fuel in the core of a nuclear reactor. The uranium fuel
consists of ceramic pellets of enriched uranium doixide (UOZ) sealed in zirconium
alloy tubes approximately 1/2 inch wide by 12 feet long.] These fuel rods are
bundled together to form assemblies which are subsequently placed in the reactors
of nuclear power plants. An assembly of a boiling water reactor (BWR -- e.g., Big
Ruck Point) contains 49 toc 64 fuel rods whereas 196 to 289 rods are grouped together
for an assembly of a pressurized water reactor (PWR -- e.g., Donald C. Cook 1 and 2,
Palisades, Zion Station 1 and 2, Point Beach 1 and 2, Kewaunee). The average weights
of fuel in BWR and PWR zssemblies are 0.2 and 0.45 metric tons respectively.2 Rfter
about three years of opzration in the reactor, the concentration of fissionable
isotopes in the fuel becomes tco low while the intensity of the fission products is
too high. At this time the fuzl is considered inefficient and is removed from the

reactor.

Approximately one-third of the assemblies of a PHR nuclear core and cne-
fourth of those in a BWR are removed annually and new fuel emplaced. "While exter-
nally the spent fuel is little changed from new fuel, after irradiation within the
fuel rods, some of the UO2 peilets may have been fractured ¢ 2 to thermal stresses
and the cenposition has changed dramatically. Whereas new fuel is relatively inncc-
uous and can be handled ana shipped as a standard commercial product, spent fuel is
highly radioactive and produces considerable heat. For these reasons, spent fuel
must be cooled and shielded.“3

Immediately after remcval from the reactor zt refueling time, the spent fuel
assemblies are moved by remote ccntrol to a storage pcol within the nuclear power
plant where the material is immersed in mechanically-controlled circulating coolant
water. The spent fuel is placed at the bottom of the storage pool where approximately

]Draft Environmental Impact Statement on Stor.  of United States Spent
Powsr Reactor Fuel, United States Department of Energy, DOC/EIS-00i5-D, August 1978,
11-3, hereafter referred to as DOE Draft EIS.

2Draft Generic Environmental Impact Statemenrt on B .ndling and Storage of
Spent Light Water Power Reactor Fuel, United States liuclear Regulatory Commission,
NUREG-0403, March 1978, Volume 1, 2-1, hereafier referred to as NRC Draft Generic EIS.

3 1 - -
Ibid., 2-2. es 725
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9 feet of water cover the assembly tops, previding the requisite shielding.4 Im-
purities in the pool water are removed via filtration and ion exchange treatment.
The storage pools of the subject nuclear plants are composed of 3 1/2 to 6 feet
thickness of reinforced concrete with stainless steel liners 3/16th of an inch
t.hick.6 The spent fuel pools range in size from 15,600 cubic feet at Big Rock to
99,528 cubic feet at the Cook plant.7 The Point Beach and Zion spent fuel storage
pools are built into the ground at 6 and 13 feet below grade respectively; the
other four facilities' pools are suspended within the plants.

5

According to the Nuclear Regulatory Commission, the stainless steel liners
of the spent fuel storage po.ls at Zion and Point Beach plants have minor leaks, the
locations of which are not precisely known.9 "At Zion the leak is about 2 gallons
per hour and the measured level of the beta gamma activity is in the range of 107
to 10'2 microcuries per cubic centimeter. At Point Beach the leak is extremely
small, about 0.002 gallons per hour and has an activity level of about .75 x 107
microcuries per cubic centimeter."]0 The leakage that is occurring is collected

3

5

within the concrete pool or in leak collection channels associated with the stain-
less steel liner welds, monitored, processed (if appropriate) to remove radioactivity
that exceeds permissible levels set by the NRC, and released to Lake Michigan via

tre low-level radioactive waste circulating water discharge pipes. Racicactive
monitoring programs have not detected the occurrence of any leakage into the soil

syrrounding the plants.]l

Approximately 460 assemblies of spent fuel w2ighing altogether about 200
metric tons are discharged annually from the six operating plants located around

dNRC Draft Generic EIS, Volume 2, B-2.
SIbid., Volume 1, 4-14

6Letter from Harold Denton, Director of Office of Nuclear Reaclor Regulation,
Nuclear Regulatory Commission, to Jame Schaefer, Chairman of Radicactive Waste Manage-
ment Study Committee, Lake Michigan Federation, April 25, 1979, hereafter referred to
as Denton, April 25, 1979.

7The dimensions of the six plants’' storage pools are indicated in Chart A.

8penton, April 25, 1979.

91bid.

loLetter from Harold Denton to Jame Schaefer, March 8, 1979, hereafter referrc

to as Denton, March 8, 1979.
LLETSP) A
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Lake Michigan.12 Each ton of spent fuel contains nearly thirty kilograms of fission
products, the radioactive remains of fissioned atoms (e.g., krypton-85, strontium-90,
cesium-137, iodine-129) and slightly less than 10 kilograms of transuranic elements
(e.g., neptunium-237, plutonium-239, curium-243). The remainder is unburned uraniun
containing about 0.8 per cent uranium-i’35.]3

“The precise composition of [spent fuel] depends on reactor type and length
of time the fuel remains in the reactor generating power; longer burnups in the
reactor[14] result in higher concentrations of fission products and transuranic ele-
ments. The intensity of radioactivity present is very high. Immediately after
reactor shutdown, a ton of spent fuel contains about 300 million curies of activity.
After about ten years, this level has decayed to about 300 thousand curies. Spent
fuel also produces a great deal of heat: one day after reactor shutdown, 30 tons of
spent fuel have a heat output of about 10,000 kilowatts; after ten years, this is
reduced to about 1 kilowatt per ton."]: Most of the radioactivity and heat resulting
from the waste during the first few hundred years after generation are due to the

16

fission products which have varying periods of half lives =~ ranging from a few hours

12
per plant.

]3Nuc1ear Power Issues and Choices, Ford Foundation/Mitre Corporation,
Ballinger Publishing Company, 1977, 246. Isotopic concentration of Uranium-225 in
new fuel is slightly over 3 per cent. Environmental Survey of the Reprocessing and
Waste Management Portions of LWR Fuel Cycle, USNRC, NUREG-0116, 3-7.

Chart A delineates the number of assemblies discharged at refueling times

]4Commonwea1th Edison, owner of the Zion plant, recently received appreval

from the NRC for a higher burnup rate for four assemblies in Unit 2. Letter from
A. Schwencer, Chief, Operating Reactors Branch #1, Division of Operating Reactors,
NRC to Cordell Reed, Assistant Vice President, Commonwealth Edison Company, Docket
Nos. 5N-295 and 50-304, March 7, 1979. The utility is now licensed to increase expo-
sure of the four assemblies to 55,000 MWD/MTU; the original specification was 38,000

WD/MTU. The NRC stated that although there has been no experience with full-size
fuel assemblies irradiated to this burnup, there have been tests of single fuel rods
to extended burnups of 58,000 MWD/MTU. The NRC concluded that the higher burnup of
the four assemblies would have no appreciable environmental impact. Safety Fvalu-
ation by the Office of Nuclear Reactor Regulation Supporting Amendment No. 44 to
Facility Operating License No. DPR-39 and Amendment No. 471 to Facility Operating
License No. DPR-48, Commonwealth Edison Company, Zion Station, Units 1 and ¢, Cocket
Nos. 50-295 and 50-304, NRC. 1In light of limited data on the potential impact of
higher burnups, an I1linois citizens' organization has requested the NRC to prepare
a generic environmental impact statement on high burnup fuel in the reactor and in
the spent fuel storage pools. Letter to Harold Denton, Director, Office of Nuclear
Reactor Regulation, NRC from Catherine Quigg, Research Director, Pollution & Envir-
onmental Problems, Box 309, Palatine, I1linois 60067, April 29, 1979.

15

LB, Il

Nuclear Power Issues and Choices, 246, o P

]6A haif—]ife is the amount of time it takes for half of the radioactivity
of an element to decay.
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to millions of years.]7 More than a hundred different isotopes of fission products
are involved. The total activity of the fission products is reduced by a factor of
about 10 million approximately 700 years after generation, at which time the domi-
nant source of radioactivity in the spent fuel comes from highly toxic transuranic
elemenl:s.]8 some of which have half lives of millions of _years.]9

Under normal operating conaitions, the only known mechanisms for dispersal
of these highly radicactive elements from the spent fuel in underwater storage is
through corrosion of defective fuel rods by the pool water.zo Currently, an esti-
mated 1300 spent fuel assemblies containing approximately 60C metric tons of highly
irradiated spent fuel are stored underwater in the six plants' pools.ZI Some of the
spent fuel rods in the assenblies are leaking radioactivity at three of the plants:
21 leakers at Big Rock, 18 at Palisades, and 2 at Point Beach.22 Leakers occasion-
ally originate in the reactor wherein "“...fuel cladding develops small cracks or
pinholes while at power (on the order of 800° F. temperature at the surface) which
tend to close up when removed from the core and stored in the pool..." (where the
surface temperature decreases to about 180° F.).23 According to the NRC's Director
of the Office of Nuclear Reactor Regulation, encapsulation of the spent fuel rods
that are leaking at the three plants is not being considered at this time24 to pre-
vent increased dispersal of spent fuel elements into the pool should greatef loss of
integrity of the leaking rods occur.

Abnormal operating conditions in the spent fuel pools could result in the
rupture of the spent fuel rods which would release radionuclides posing hazards to
plant workers and to the general public. Potential accidents include fuel assembly
drop, penetration of the storage pool by a tornado-generated missile, fire and

‘7Haif-lives of some of the fission products are: Krypton-85, 10.7 years;
strontium-90, 29 years; technicium-93, 210,000 years; iodine-129, 16,000,000 years;
iodine-131, 8 days; cesium-137, 30.1 years. NRC Draft Generic EIS, Volume 2, G-10.

18

IQSome of the transuranic elements' half-lives are: Uranium-233, 160,000
years; neptunium-237, 4,100,000 years; plutonium-239, 24,000 years; americium-243,
7,370 years. NRC Draft Generic EIS, Volume 2, G-15.

20

Nuclear Power Issues and Choices, 247.

Ibid., Volume 1, 4-16.

2]See Chart A for the number of assemblies in storage at each plant.

22
23

Denton, March 8, 1979.
Ibid.

24 1pid. LI e
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explosion, criticality accident (nuclear runaway chain reaction), high pocl water
activity, waste tank or piping ruptures, lowering of pool water, and loss of
coc]ing.25 Some of these abnormal conditions (e.g., loss of cooling water and
criticality accident) could result from a major “"event" at a nuclear power plant
rendering the plant operators unable to maintain the vital mechanical systems in
the spent fuel pool. A catastrophic rupture of the fuel cladding could cause dis-
persal of the highly radicactive fuel resulting in contamination of the land around

the storage pool and Lake Michigan.26

Contamination of the environment could also result from unimpeded leakage
of radioactive water and impurities from the spent fuel pool via enlargement of the
already existing pinholes in the stainless steel liners of the Zion and Point Beach
pools. Ruptures in the reinforced concrete pools could lead to storage pool water
contamination of the soil and, quite possibly, the Lake. According to the NRC,
“...there is no indication that soil leakage has occurred..."27 at these plants.
Extreme care in storing and handling the spent fuel and cautious monitoring of the
cpent fuel pool environs are necessary to help prevent dispersal of radionuclides
to the environment where health and economic impacts may be sizeable.

Only one of the six plants around Lake Michigan has spent fuel stored away
from the reactor (AFR). Point Beach has 114 assemblies stored at the Nuclear Fuel
Services facility in West Valley, New York, and 109 assemblies at the Generzal
Electric Morris Operation in Grundy County, Illinois.z8 Return of the spent fuel
from NFS and GEMO to the Point Beach plant has been contemp‘lated,29 but the NRC had
not been informed of any decision regarding plans to ship the spent fuel from the
AFR facilities to Point Beach as of March 8, 1979.3C

Little commercially-owned space is available at AFR facilities for storage
of spent fuel from the six nuclear plants located on the Lake Hichigan shoreline.
The NFS storage facility is no longer accepting additional assemblies pending New

25:p¢ Draft Generic EIS, Volume 1, 4-18 through 4-23.

26See Chart A for distances of plants' storage pools from Lake Michigan.

27penton, March 8, 1979.

281444,

29Apph’cation for Amendment to License Nos. DPR-24 and DPR-27, Point Beach

Nuclear Plant, Units 1 and 2, Docket Nos. 50-266 and 50-301, NRC, Tables 9.1 and 9.2.

30Denton, March 8, 1979.

£~ g‘;“v
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York State and federal resolution of the disposition of the former reprocessing
p'ant and the radioactive wastes therein. Limited space for addit.unzl spent fuel
assemblies from nuclear power plants exists at GEMO. A propocal to increase the
storage capability of GEMO is now before the NRC.3‘ There are no other licensed
commercial AFR facilities in the United States.

Nor are there federally-owned temporary storage facilities for commer-
cially-generated spent nuclear fuel. Though originally contemplated as a normal
step in the nuclear plant fuel cycle to recover and reuse uranium and plutonium
frcm the spent fuel, commercial reprocessing of spent fuel has been deferred indef-
initely by an April 7, 1977 order of the President of the United States who reasoned
that reprocessing technology increases opportunities for direct access to materials
used in making nuclear weapons.32 On October 18, 1977, President Jimmy Carter
announced his preference that the federal government assume title to the spent
auclear fuel from commercial and foreign reactors for a one-time storage fee.3
Legislation was introduced in Congress on March 1, 1979 (H.R. 2586) to facilitate
the President's "interim" spent fuel storage proposal.

3

31Genera'l Electric (General Electric Morris Operation) Application to
Mudify License Mo. SNM-1265 to Increase Spent Fuel Storage Capacity, Docket. No.
70-1308. 11iinois Attorney General William Scott has petitioned the KRC to conduct
public hezrings before deciding on renewal of GE's license to store nuclear spent
fus] at GEMO. GE's license to operate the Morris Operation expires August 31, 1979.
Chicago Sun-Times, May 22, 1979, 28.

32Ju5t prior to this Presidential announcement, the Ford Foundation/Mitre
Corporation study group reported: "“There is no compelling national interest to be
served by reprocessing. There appears to be little, it any, economic incentive and
it is unlikely that reprocessing and recycle could proceed without [federal] subsidy.
The non-economic bpenefits of reprocessing are small: fuel supply for LWRs would be
little enharced...and contemporary waste management risks with reprocessing are
likely larger than possible reductions in long-tern hazards from disposal. Health
hazards and new accident risks argue against reprocessing. But the most serious
risks from reprocessing and recycle are the increased opportunities for the prolifer-
ation of national weapons capabilities und the terrorist danger associated with plu-
tonium .. the fuel cycle.” Nuclear Power Issues and Choices, 333. In explaining
why t re would be increased waste management risks with reprocessing, the authors
stated: “The volume of solid waste (cladding hulls, process trash, and so forth)
resulting directly from re, “ocessing and fabrication of mixed oxide fuel...would be
rather large and would contain quantities of plutonium and other transuranics com-
narable to those in the much smaller volume of resolidified high-level waste." lbid.,
249. "The net result is that the volume and heat output of vaste from reprocessing
and recycle operations requiring permanent disposal is about the same as that of the
original spent fuel." Ibid., 329.

3350k praft EI7, 11-1.

eE /260



> ¥

A federal decision regarding the ultimate disposition of spent fuel is
still pending the development and implementation of a federal radioactive waste
management policy. In light of the political, economic, health and waste mznage-
ment adversities of current reprocessing technologies, spent fuel is baing viewed
as a potential waste form to be stored in geological formations. The Presicent’s
Interagency Review Group on Nuclear Waste Management has recormended retrievable
emplacement of up to 1000 spent fuel assemblies in a proposed "intermecdiate scale
facility" within the controversial Waste Isolation Pilot Project (WIPP) slated to
be operable in 1986 near Carlsbad, New Mexico.34 WIPP is now under consideration
by the United States Department of Energy.35 According to the IRG, current United
States full-scale repository design should be b -« on the ability to receive either
solidified reprocessing waste or discarded spent fuel as a waste material; "...repro-
cessing is not required to assure safe disposal of commercial spent fusl in appro-
priately chosen geologic environments.”36 The IRG estimates that a full-scale reposi-
tory for storing high-level waste, which could include spent fuel if so decided by
the federal government, might be available between 1988 and 1992 if sited in a sai.
deposit or 1992 to 1995 if a rock medium such as granite, shale or basalt is chosen.37
iederal erecutive and legislative decisions regarding these spent fuel management
proposals have not yet been made.

Complicating this decision-making process is the insufficiency of scientific
data to assure safe containment of the highly radicactive wastes in spacific types of
genlogical settings over long periods of t’iue.38 With geologists playing an increasing
role in data gathering, some information can be generated about the potential suitabili

34Repor* to the President by the Interagency Review Group on Nuclear Waste
Mernagement, TID-26817, Cctcber 1978, vii-viii, hereafter referred to as IRG October 197:

35_Draft Environmental Impact Statement, Waste Isnlation Pilot Project, U.S.
Department of Energy, USDOE/E1S-0026-D, April 1979, 2 Volumes.

36Report to the Prasident by the Interagency Review Group on Nuclear Yaste
Management, TID-29442, March 1979, 73, hereafter referred to as IRG March 1979.

37

Ibid., 60.

38IRG October 1978, vii; IRG March 1979, 38; State of Geolocicz! Knowledge
Regarding Potential Transport of High-Level Radiocactive Vaste from Dee> Continental
Repcsitories, Report of an Ad Hoc Panel cof Earth Scientists, U.S. Environmental
Protection Agency, EPA/520/4-78-004; J.D. Bredehoeft, A.W. Erngland, et al, "Geologic
Disposal of High-Level Radioactive wastes—-Earth Science Perspectives”, gggjogical
Survey, Circular 779, U.S. Department of the Interior, 1978; Report of Task Force
for Review of Nuclear Waste Management, U.S. DOE/E™-0004/D, February 1278, 16-17 and
52; Nuclear Energy's Dilemna: Disposing of Hazardous Radioactive Wastz <afe1x, u.s.
General Accounting Office, EMD-77-41, Septenber 9, 1977, 13-20, hereafier referred to
as Nuclear Energy's Dilemma, GAO.

LS PSS |




‘of the candidate rock types. The IRG believes “,,.[s]uccessful isolation of radio-
active wastes from the biosphere appears technically feasible for periods of thou-
sands of years provided that the systems view is utilized rigorously to evailuate

the suitability of sites and designs, to minimize the influence of future human
activities and to select a waste form that is compatible with its host rock, Beyond
a few thousands years and during the period of time in which actinides and long-lived
fission products remain toxic, our capability to predict and therefore our assurance
of successful isolation diminishes. Some uncertainties can be bounded or compensated
for and, tnerefore, need not be resolved conpletely before se.ecting a site or con-
structing a repository. In addition, some will be resolved durirg repositcry con-
struction. Although some residual uncertainty will always remain, reliance on con-
servative engi~eering practices and multiple barriers can compensate for a lack of

totai knowledge and predictive capability."39

Besides the scientific and technical uncerta nties regarding the development
of a radicactive waste management program, the federal government must struggle with
political and social obstacles to the siting of a waste repository.40 Several states
have enacted laws and sorme are considering bills forbidding dispesal of radioactive
wastes withir their borders.a] Political resistance appeared when the federal govern-
ment indicated an interest in northern Wisconsin granite formations and Michican salt
deposits as potential high-level radioactive waste repositories, Public and politiéai
opnasition was partly responsible for the federal government's abandening an attempt
to develop a radioactive waste disposal facility in salt beds near Lyons, Kansas.42
Controversy rages over the proposed WIPP facility slated for e salt deposit near
Carirbad, New Mexico. Considerable conflict exists regarding the role, if any, the
states should play in the federal development of qeological repositories. The IRG
recotnzndad that stetes should net nave "veto powes" over the siting of a radioactive
waste disposal facility; ratner, the IRG sujgests "consultation and concurrence” as
the cecision-making process which would allow the federal officials to eventually
overrule state objections. The IR3 has also suggested that regional sites are
selected which would have the effect of spreading political decision making among
a jumber of associated states rather than focusing on a specific state.43

39126 tarch 1979, 38,

4ONuc‘.ear Energy's Dilemra, GAD, 1.

J]yu;1eat_Powgr Costs, U,S. House of Representatives Conmittee on Government
Cperations, April 26, 1978, 14-15,

42
43

Nuclear Energy's Dilemwa, GAO, 15. Sl
LR CH2
IRG March 1979, 43.



Several other technologies have been examined for the ultimate disposal
of highly radioactive wastes other than storage in mined geological repositories:
Placement in deep ocean sediments; placement in very deep drill holes; placement in
a mined cavity in a manner that leads to rock melting; transmutation of heavy radio-
nuclides after partitioning of reprocessing waste and subsequent geo :gic disposal
of the fission products; and, ejection into space. while the IRG believes mined
repositorie; will be available the ecrliest, deep ocean sediment and deep drill
hole dispc.al should be perhaps 10-15 years away from being able to begin implemen-
tation. “Transmutation, rock melting and space disposal are more distant because of
the sciantific, engineering or institutional problems that must be o'."ercome."44

THE STOP-GAP MEASURE: Because of current unavailability of storage space
fur spent fuel elsewhere, the six nuclear plants located on the shores of Lake Michigan
have modified or are in the process of modifying their spent fuel pools to provide
additional spaces for storage of spent fuel assemblies which must be discharged from
the reactor cores so that new fuel can be emp]aced.45 The sizes of the pools have/are
not being changed; rather, space between assemblies has been/is being decreased46 via
installation of new high-density racks. Without increased storage capability, the
plants eventually would have to cease operating for lack of ability to offload the
inefficient part of the nuclear core. Big Rock, Kewaunee, Palisades, and Pcint Beach
would have had to cease generating electricity ia 1980 or shortly thereafter due to
inability to offload and store the spent fuel. Zion and Cook have anticipated the

shortzge of storage space well in advance of any threat to continuing operations.

44106 March 1979, 35.

4SChart 8 provides the breakdown of compaction proposals already approvad or
under consideration by the NRC. There is a conflict regarding the status of the Big
Rock spent fuel pool. The March 8, 1979 letter from Harold Denton and "Status of Spent
Fuel Storage Capability", Operating Reaciors Status Report, NUREG-0020, Volume 3,
Nusber 1, January 1979 indicate that 8ig Rock has authority to store 120 assemblies
and that the storage pool will bz filled by 1380 with no pending request to amend the
operating license to store additional quantities of spent fuel. However, tne DOE
wrote: "According to the data which DOE has from Consumers Power Company, the Big
Rock reactor has already expanded its spent fuel basin several times to store mora
fuel than originally planned. The utility is nearing completion of a reracking activity
which would permit storage of 365 fuel assemblies. This means the reactor would lose
the ability to discharge the full core around 1988 and to discharge for annvai fuel
loading in about 1992." Letter from Michael J. Lawrence, Director, Division of Trans-
portation and Fuel Storage, DOE to Jame Schaefer, Chairman, Radioactive Wasie Manage-
ment Study Committee, Lake Michigan Federation, May 14, 1979, The NRC ana DOE are
investigating this conflicting information. s

68 ¢<63

46Fue] centerline to assembly centerline dimensions have changed from 21 iiche ‘
to 10.5 inches at Cook, 21 to 10-11 inches at Kewaunee, 11.25 to 10.25 at Palisades,
20 and 15.5 to 10 inches at Point Beach, 21 to 10.35 inches at Zion. Data is unavailabl
regarding dimension changes at Big Rock which was originally licensed for 12 inch center
line to centerline. Denton, April 25, 1979.
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The plants' owners obviously do not expect that off-site storage space will be avail-
able within the next decade, and most of the plants anticipate storing spent fuel at
least threugh the mid-1990s. By that time approximately 4,000 mstric tons of highly
irradiated spent fuel will be stored at the six plants.

The NRC approval of more dense and additional spent fuel storage at the
nuclear plants has been granted prior to complction of a generic environmental impact
statement assessing the reasonable alternatives for storing spent fuel and the safety
of these options. The General Accounting Office, the investigative arm of the United
States Congress, has recommended that the "...NRC complete and issue its generic en-
vironmental impact statement on spent fuel as soon as possible...and in the interim,
limit. through licensing restricticns the amount of spent fuel which can be stored in
reactor pools to ro more than was originally licensed for, unless the reactor would
be forced to shut down operations, if increased storage was not allowed at that site..

NRC's interim licensing for increased storage capacity may raise public suspicions
and concern, because the overall environmental effects -- including safety -- of such

actions have not yet been fully determined."47

Spent fuel compaction approval has created an abrupt change in the nature cf
2 nuclear power plant. At the time the original license to operate was granted by the
NPC, a nuclear plant was contemplated to store snent fuel for only six wonths after
iischarge from the core. The extended periods of storage time already granted for
Puint Beach, Kewaunee, Palisades and Big Rock and under consideration for Zion and
Cook indicate that the electric generating plants have now also becom2 long-term
storage facilities.48 And, the uncertainties regarding final disposition of the
highly radioactive fuel has resulted in concerns questioning the safety of underwater
storage over long periods of time.

A major concern is whcther or not the spent fuel will remain intact to allow
for safe removal from the six plants for ultimate disposition sometime in the future.
According to NRC Commissioner Victor Gilinsky, the United Staies has had “...satis-

factory experience with such storage for periods of about ten years...."49

However,
there is no experience with the stability of spent fuel in underwater stc ac~ for

longer periods of time -- from 20 to 50 years. The longest storage time reported

47r1c1ear Energy's Dilemma, GAQ, 59.

4BTh.‘, situation intensifies the impression that the plants' pools may becoms
permanent storage sites.

49Victor Gilinsky in Testimony Before the Califernia Energy Resources Conser-
vation and Development Commission, January 31, 1977, hereafter referred to as Gilinsky
Testimony. S |
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fbr zircalloy-clad fuel is 19 yesrs for one frel element; stainless steel-clad

fuel has been stored for 13 yeav.,.50 "...[Elxpert opinion seems to be in general
agreement that storage would be sa*e for longer periods, although further study is
needed."51 "Because of the lack of information on the status of fuel stored under-
water for long times, corrosion mechanisms wiich may affect long-term integrity of
spent fuel are not fully understood."52 The NRC is currently "...considering the
potential benefits of requiring additional pool chemistry controls or corrosion
surveil]ance...“53 as the long overdue, final generic environmental impactment state-

ment on storage cf spant fuel is being prepared.

The potential for corrosion of neutron absorber materials and their effects
on the spent fuel high-density racks propused for installation at the Zion plant is
currently un. .» study.54 Of particular concern is the effect of the pool water chem-
istry on these racks which are prone to swelling and may entrap the spent fuel assem-
blies, thus preventing remova! or causing rupture of the cladding upen attempts to
dislodge the assemtlies from the racks.

Because of our short-term expericnce with underwater storage of spent fuel,
our ability to accurately ascertain the environmental, health, and safety risks ¢
spent fuel storage beyond 20 years is limited.ss Compacted and increased storage of
spent fuel at the six nuclear power plants thus necessitates even greater management
caution in light of the amounts of spent fuel assemblies now stored or planned for

storage on the Lakeshore. The active mechanical :ystems providing the requisite

50A. B. Johnson, Behavior of Spent Nuclear Fuel in Water Pool Storage,
Battelle Northwest Laboratory, September 1977, 14-15.

51

Gilinsky Testimony.

52§§g}ys of Nuclear Tuel Reprocessing, Spent Fuel Storage and High-Level
Waste Disposal, Californiz Energy Resources Conservation and Developient Coumission,
January 11, 1978, 103. Mechanisms requiring further study are accelerated corrosion,
microstructural changes, alterations in mechanical properties, stress corrosion
cracking, intergranular corrosion, and hydrogen absorption and precipitation by the
zirconium alloys. NRC Draft Coneric EIS, Volume 2, H-25.

53

Denton, April 25, 1979.

S4upirector's Decision Under 10 CTR 2.205 Request", Northern States Power
Company (Monticello Nuclear Generating Plant, Unit 1) Docket No. 50-263, NRC, April
¢4, 1979, 3-5,

55The fission product radionuclides of primary concern under conditions of
long-term spent fuel storage are krypton-85, cesium-134 through 137, and possibly
jodine-129 which are present in significant quantities, are soluble in water, and
biologically mobile. NRC Draft Generic EIS, Voluve 1, 4-14.
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‘cooling and purifying of the spent fuel pool environs will have to he carefully main-
tained by the plants' operators and cautiously monitored by the NRC.

Compacted spent fuel storage at the six nuclear power plants located on
the shores of Lake Michigan 15 a "stop-gap" measure which must remain under close
surveillance by the Lake Michigan Federation. Because of the potential threat to
the health and welfare of the people who use Lake Michigan for recreational and
occupational purposes, spent fuel should be transferred from the storage pools of
the six nuclear plants to a more secure and isolated location. The federal govern-
ment must gather the requisite data and make the appropriate decisions to facilitate
the disposition of spent fuel from the Lake area. There is no assurance at the
present time that the spent fuel now stored at the plants will ever be removed from
the storage pools for disposal or processing elsewhere. As NRC Commissioner Gilinsky
testified, if an alternative form of spent fuel storage is not available, "...the
answer must be continued interim stcirage in pools."56 The NRC, the DOE, and our
elected federal officials must develop a sound radioactive waste management program
which would provide for the removal of spent fuel from the six plants around Lake

Michigan.

I1 The Lake Mizhigan Federation should call for a moratorium on
the construction of additional nuclear power plants along the
Lake until the uncertainties pertaining to spent fuel disposi-
tion are resolved by a workable federal radioactive waste
ranagement plan.

Spent fuel is being accumulated at the six nuclear pcwer plants along Lake
Michigan. Storage of the spent fuel discharged from the rea-tors is contemplated for
mich longer periods of time than was originally planned when \he plants were Ticensed.
Approval of modification of the methods of storing spent fuel a“ the plants through
re-racking to allow for more dense p'acement of the spent fuel assemblies has been
granted or is under consideration by the NRC -- though the generic environmental
impact statement assessing the safety of such storage and other methods has not been
completed. A federal decision regarding the disposition of spent fuel has not been
made. Sufficient temporary away-from-reactor storage is not available. And, there
are many scientific, technical, political and social obstacles to spent fuel dis-
posal in geological settings. Until a decision regarding the disposition of spent
fuel has been made and the federal government has a workable radioactive waste manage-
ment program vhich provides for the removal of spent fuel from the storage pools of

56Gi1insky Testimony.
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the six nuclear power plants now operating on the shores of Lake Michigan, additional
nuclear plants should not be built around the Lake, The licensing process for the
two nuclear-powered electricity generating plants proposed to be constructed near
Sheboygan, Wisconsin and Gary, Indiana should be halted,

I11 The Lake Michigan Federation should call for prohibit)»n of
trans-shipment of spent nuclear fuel assemblies from oter
nuclear facilities to nuclear power plants along Lake
Michigan,

Currently each of the six nuclear power plants now operating on the shores
of Lake Michigan is licensed to store only the spent fuel discharged from its own
on-site reactor(s) in the plant's storage poci{s). The possibility of storage of
spent fuel generated by other domestic commercial or foreign reactors is not ruled
out, however.57 "Al1 applications for such storage would be considered on a case-
by-case barcis." The DOE considers trans-shipment of spent fuel between nuclear
power plants within the same utility as an integral part of meeting spent fuel
storage requirements in the near future.59 As of March 8, 19723, the NRC nas not

received applications for license amendments to store spent fuel from another
60

58

reactor at any of the six nuclear power plants along the Lake,

Because of the liabilities inherent in storing spent fuel along Lake
Michigan and particularly in some reactors in highly-populated areas, only the spent
fuel discharged from the recactors should be stored at each of the six plants' spent
fuel storage pools. Additional quantities of spent fuel from any other plant should
not be trans-shipped to any of the six plants now operating on the shores of Lake
Michigan. Trans-shipment would exacerbate the spent fuel storage situation ai;eady
rodified at the plants, increase opportunities for accidents in handling and trans-
porting the spent fuel, and magnify the appearance of a long-term, perhaps "terminal”
storage facility for highly-radioactive spent fuel.

57Denton, March 8, 1S79.

81bid.

59Spent Fuel Storage Requirements -- The Need for Away-From-Reactor Storage,
US DOE/ET-0075, January 1979, 2+, hereafter referred to as Spent Fuel Storage Require-
ments, DOE.

60”10 date, one utility in another region of the country has been authorized
to store spent fuel from one of its reactors -- H.B, Robinson -- in the storage
facilities ¢% its Brunswick facility some distance away." Denton, March 8, 1979,

Also refer to Spent Fuel Storage Requirements, DOE, B-2 and B-4,

E87267
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IV The Radiocactive Waste Managemenc Study Committee should remain
as a special committee of the Federation to watch-dog the status
of spent fuel storage at the nuclear plants located on the shores
of Lake Michigan.
The rzcl for keeping abreast of the spent fuel storage situation around
Lake Michizan is self-evident. The Radioactive Waste Management Study Committee of
the LMF Board of Directors should continue to research this difficult dilemma and

make recommendations Lo the Board when appropriate.

The Study Committee is currently examining: The need for encapsulating
the defective and leaking spent fuel rods at Palisades, Point Beach and Big Rock;
the necessity for locatirg the pinhole leaks in the stainless steel pool liners at
Point Beach and Zion; the iesirability of encouraging the development of funds in
escrow for long-term maintenance of the spent fuel at the plants and eventual removal
of the spent fuel to an ultimate destination;61 and the advisability of endorsing
legislation before the United States Congress to facilitate the disposition of spent
fuel and the development of a sound radioactive waste management policy.

V The Lake Michigan Federation should participate in the Keystone
Center Radioactive Waste Management Discussion Group's proceedings
on public participation,
The Keystone Center Radioactive Waste Management Discussion Group was frrmed
in 1376 under the auspices of the Keystone Center for Continuing Education, lo.ated
in Keystone, Colorado, to facilitate an interdisciplinary dialogue on radicactive
waste management among the acidemia, environmental movement and independent citizens
rganizaticns, and the private nuclear industry. Discussion Group members have met

62 agreed on the feasibility of

inforally since 1976 and in July 1978 the full group
convening several workshops to formulate rccomnendations pertaining to radioactive

waste management that all can agree on -- nuclear critics and advocates alike.

6]The NRC will no longer issue a uranium mill license or renew an existing
license unless the mill owner submits a reclamation ~lan for mill tailings and a
bording arrangement to finance the plan when mill vperations cease, Cleaning Up The
Remzins of Nuclear Facilities -- A Multibillicn Dollar Problem, U.S, General Accounting
O0ffice, ENMD-77-46, June 16, 1977, 12. A similar arrangement might be pursued to assure
funds for spent fuel disposition,

620r. Irwin Bupp--‘larvard, Dr, L. Jawes Colby--Allied Chemical Corporation,
Robert Craig--Keystone Center for Continuing Education, Kenneth Davis--Bechtel Power
Corporation, Dr. David Deese--Harvard, Daniel Ford--Union of Concerned Scientists,
Jaimes Harding--Friends of the Earth, Dr. Charles D. Hollister--toods Hole Oceanographic
Institute, Dr, Terry Lash--Natural Resources Defense Council, Dr. Vince Taylor--Pan
Heuristics, D-. Joel Primack--UC Santa Cruz, Dr, Peter Montague--Southiest Research and
Information Center, Alan McGowan--Scientists Institute for Public Info.mation.
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Members of the Keystone Group met in August and September 1978 to discuss
and make recommendations to the Interagency Review Group on Nuclea. MWaste Management
whose subgroups had issued drafts of their findings and suggestions to the President
of the United States. In December 1978, the Discussion Group members reviewed the
critical situation of spent fuel storage at nuclear power plants in the country and
made recommendations regarding disposition to the President's IRG and Cifice of
Science and Technology Policy. Technical issues related to high-level radioactive
waste repository siting was the topic of discussion at the April 1979 meeting.

On Juna 17-20, 1979, the Keystone Center Radioactive Waste Management Dis-
cussion Group will hold a meeting on issues related to public understanding and
participation in the development and acceptance of radioactive waste management
policy. Fourty people representing the various sectors of society involved ir nuclear
power and in particular the radioactive waste dilemma are expected to participate in
the workshop -- including the original Discussion Group members, representatives of
the National Governors' Conference and National Associotion of State Legislatures,
Staff Director of the United States Senate Subcommittee on Energy, Nuclear Prolifera-
tion and Federal Services, and representatives of the various "publics" who have
expressed interest in and concern for the development of a sound radioactive waste
management program in the United States. Discussion Group participants will develop
a 1ist of practical suggesti -s for improving current state and federal programs for
public participation and draft . general statement emphasizing broad-scale public
involvement in the development and implementation of a radioactive waste management

program in our country.

Because people now and in the future will use Lzke Michigan for their
pleasures and occupations, they are both individually and collectively "publics” with
the need to protect and prescrve lake Michijzan from radioactive contamination due to
the storage of highly irradiated spent fuel through the creation of and implementation
of a sound nuclear waste management program. The Lake Michigan Federation is comprised
of many sectors of these publics -- fishermen, environmentalists, homeowners, boating
enthusiasts, businessmen, consumers, and 1:.borers, The Federation should identify
their concerns by participating in “he Keystone Center Radioactive Waste Management
Discussion Group in June and help pave the way for their education and representation
in the radioactive waste disposal decision-making process.

Jame Schaefer has been invited to participete in the June meeting of the
Keystone Group and has agreed to voice the concerns and needs of Lake Michigan's
various publics as a representative of Lake Michigan Federation.
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BIG RCCX 34 21 83 26x20x30d 330
COOK 1 & 2 193 each 128 193 58x39x44d 400
KEWAUNEE 121 40 160 19x50x40d 660
FALISADES 204 68 273 39x15v%38d 290
POINT BEACH 1 & 2 121 each %0 220 18x68x40d 5M)
ZIoN 1 & 2 193 each 128 368 60x33x414d 600

1"Status of Spent Fuel Storage Capability"”, Operating Reactors Status Report,
NUREG-0020, Volume 3, Number 1, January 1979.

2Estimation of assemblies normally discharged based on 1/4 of the assemblies
removed from Big Rock (BWR) and 1/3 of the assemblies removed from the other plants (P

3"Status of Spent Fuel Storage Capability" and adding the estimated additiona®
fuel assemblies to be discharged from the reactor since January 1, 1979 and stored in
the spent fuel pools.

4 1 o
Denton, April 25, 1679. Jp———
: LS e 70
Ibid.



BIG ROCK POINT

KEWAUNEE

POINT BEACH BIG ROCK POINT -- Big Rock Point, Michioan

Consumers Power Company

PALISADES -- South Haven, Michigan
Haver? Consumers Power Company

DONALD C. COOK -- Bridgman, Michigan
Indiana & Michigan Electric Compony

ZION STATION -- Zion, I1linois
Commonwee1th Edison Company

POINT BEACH -- Two Creeks, Wiscensin
Wisconsin Electric Power Compeny

PALISADES
. KEWAUNEE -- Carlton, Wisconsin

Wisconsin Public Service Corporation
DONALD C. COOK Wisconsin Power & Light Company
Madison Cas & Electric Company

Request for license to construct under review:
Bailly -- Gary, Indiana
Horthern Indiana Public Service Company

Haven -- Sheboygan, Wisconsin
Wis.onsin Electric Power Company
Wisconsin Power & Light Cuwpany
Wisconsin Public Service Corporation

et 1]
11&91:&.(..

ettizen action to protect a great lake.....LAKE MICHIGAN FEDERATION
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3 N/A N/A 1980

COOK 1 & 2 500 N/A 2050° 4/79 1995
KEWAUNLE 168 3/79 990 Complete 1996 - -

DAL ISADES 276 6/77 798 Complete 1985

3 10/75 351 Complete 1980

ERRE WEERIE B iy & - 4/79 1502 Coiplc e 1996

8/76 868 Complete 1983

ZION 1 & 2 340 /A 2112° 3/79’ 1992

Ibenton, March 8, 1979,
2Denton, April 25, 1979,
3Point Beach has 223 assemblies stored at AFR facilities.

4Confli(* in NRC and DOE records.

5

6"Status of Spent Fuel Storage Capability"

7
in I1linois.

NRC hearin

See text page 5,
Refer to text footnote 45 orn page 9.
Number of assemblies when increase under consideration is authorized.
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gs on the Zion amendment request are scheduled for June 11, 1979



