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PROPOSED REVISICN C3, NEDO-21326C
CONSOLIDATED SAFETY ANALYSIS REPORT
FOR

MORRIS OPERATION

The material in this attachment sonsists of proposed revisions

and additions to NEDO-21326 made in compliance with requirements

of 10 CFR 72, Revised and new material i3 indicatad by double-

car vertical lines in the right margins. Some incidental editorial
changes and new material is included when they occurred on the same
page as Part 72 revisions, or were otherwise relatad. These changes
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installation of fuel storage system 2f 31 new desizn and through approsriate
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changes ln fuel nandling and support systems. This project, desiznated by GE
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as Morris Cperation-Project I,

to a fuel storage basin. The capacity expansion proiect was completed in 13976

'.1.1 Corporate Entities, Business, and EZxperience

The facilities described ia this report are owned and operated Ly Ceneral =

tric Company, a corporaticn under the laws of the State of New York, with its
principal place of business at Schenectady, lew 7ork. The facility is operated

£

through General Zlectric's Nuclear Fuel and Servises Oivision (NF&3SD), with head-

juarters at 3an Jose, Zalifornia and operations at Morris, Illinois.

Jeneral Zlectric i3 a broadly diversifisd sorporation lnvelved in researsn, Zesizn,

- -

zanufacturing, and marketing products and servizes in saveral fields including

- -

incustrial products, technisal systems and materials, consumer orocducts, and

power systems. The latter activity includes nuclaar Systems, equipment, fuel

and services.
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Jeneral ZI1 nce 1n nuclear activities includes researen and devalsp-
zent of srototype reactors far nuclaar sutmarines, ocperaticn of the zZovernment'
Hanfo

and erection of 41 boiling water reactors currently operating at slectric power

s
facilities for more than 17 years and th development, design, manufacture,

d

stations in the United States and throughout the woerld. The staff of she Jompany's
Nuclear Znergy Group includes literally thousands of scientists, = ineers, and
technicians, representing one of the largest pcols of muclear Knowledge and axperi-
ence in the world.

1.1.2 Plant Location
Morris Operation faciities are located on the northern end of a rectangular
tract of about 315 acres cwned by General Zlectric Compar: in Gooselake Township,

Grundy County, Illincis, near the confluence af “he fankakee and Des Plaines
rivers (Figure 1-1).%
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The tract (Figure '-2) is about 15 air miles southwest of Joliat and about 50
miles southwest of the Chicago, Illincis - Gary, Indiana area. Morris, Illinois,
the county seat of Grundy County, is about 7 miles %o %he west of the “ract.

The Illinois Waterway and Xankakee River are separated from the tract =5 “he
north and 2ast by lands owned by Commonwealth Zdison Co., the site of the
Dresden Nuclear Power Station (DNPS) and related facilities, and a2 privately

owned plot of about 50 acres, The developing Gooselake Prairias Stats DPark is

%0 the west and a refractory mining operation borders the tract %o the south.

The terms used in the text of this document to descride the Zeneral
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o
r
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property are as follows:

4 e T : i n % - : "
Tract/Controlled Area @ - all land holdings of General Zlectric as defined
in Section 3.
Site - the developed area of %he General Zlsctric tract, including the

protected area, sanitary lagcons, and evaporation pond.

1=2a
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1.1.3 Existing Facilities

The existing facilities occupy about 52 acres at the north edge of the tract
(Figure 1-3). The principal plant structures, including the ventilation stack,
are within a 15-acre fenced protected area, while the sanitary waste treatment
facilities and the industrial waste evaporation pond are located immediately
south of the protected area. The sanitary waste facilities are fenced, also,

Sut not as part of the protectad area. The evaporation pond is not fenced.

1.1.4 Fuel Type and Exposure

The design basis fuel to be stored is UCy fuel having had an initial enrichment
of 5% U=235 or less, with stainless steel, zirconium or Zircaloy cladding, and
in a "bundle of rods" geometry. The design basis fuel may have heen irradiated
at specific power levels of up to 40 KW/xg0, with exposure to 44,000 MWd/Tel

(reactor discharge batch average), and must bde cooled for at least 1 year after

reactor shutdown and prior to receipt at Morris Operation.
1.1.4.1 Fuel in Storage

Irradiated fuel from PWR's and BWR's h1as been received and stored at the Morris
Operation facilities since 1372.° These activities have reaffirmed experisnie
2lsewhere that fuel can Se handled and stored safely with no impact on the envi-
ronment. There has been r~ significant fuel leakage (as determined by measurement
of basin water activitr), indicating that the fuel is a stable, inert material
while in the storage bsin environment. Zffactive aontrol of water quality,
radicactive material concentration in the water, cask contamination, and airhorne
radicactive material has been demonstrated.

1.2 GENERAL PLANT DESCRIPTION
The following descriptions are of those aspects of the Morris Operation facili-
ties that are related to irradiated fuel storage or shipment. Facilities origi-

nally intended for reprocessing are mentioned only as related to fuel storage
operations.
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1.2.1.5 Envirens Suzmary

AR Se & ™ AT e .« -~ o -
2285 £t Lo the =ast, 4512 £+ o the 3outh and 3700 £t to the west, Th
- - ! da - o -~ - - -\r Q

oundary tc the north 13 about 350 £t from the stack: nowever. the DONPS

provides an effective exclusion distance of about 32850 £4. 3tu

and land usage in surrounding areas were made and reported in the course

levelopment, as well as during the MFRP »rogram and Morr: Operation Proj

-

’ I. Tactors of specific intarest are summarized selow.

-~ . 3 4 T 'L
-ne distances from the plant stack %o the tract (contrelled area) bounda:

R, Industrial: On the DNPS 3ite “here are three nuclasar oower reactors

van .

situated about 0.7 mile northeast of -ne Morris Operation stack

-

+0CaA~

t“icn. A large fossil-fired nower plant is located about 4 miles west-

southwest of the stack. A chemiczal plant 13 located about 1.5 milas

Srom the stack %o the northwest. Ad

N
acent & the scuth boundary of

the Morris Cperation tract there are clay ining and 2lay products manue

- -

facturing activities about '.4 milas frem the stack.

v

-
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. 5. Residential: The residences nearest %3 the Sract are An 380U
nesicential

—-mTLvili ae

tne Xankakee River. The %ract swner, who maintains ais permanent res

Tl

18CiVL

river front sites on which approximately 30 20ttazes nave heen

wn

Q acres

-~ ] - - .
es, tetween General Zlactris property and

2.5 mile from the stack), nas leased individual

pile

-y

largely for recreational purpcses., There are sther residences across

the Xankakee River, %the nearest about 7.7 mile from =he stack.

The total populaticn within 2 Se-mile radius i3 sstimated %o be about

500" i{ncluding summer visitors, increasing to about 3830 by the

7ear

‘ 2000. A population of about 22,400 resides within a 10-mile ~adius

cf the plant, and snould increase %o about 68,000 by the year
Population in the 5- t2 20-mile radius zone, which includes th

£ Aurora and Joliet, is abou*t 252,300. This population should
to about 432,500 by the year 2000,
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In general, population projections for the State of Illinois have heen
lowered in recent years. Current projrotions indicate a relatively

slow growth rat2 as compared to the over-all U.S. rate.

G Recreational: In addition to fishing, hunting, and boating activities

near the confluence of the Xankakee and Des Plaines Rivers 1 %o 2 milse
east of the plant, the Coose Lake Prairie State Park has been a2stablished
adjacent to the Morris Operational tract. This natural prairie preserve
of about 1800 acres is west of the tract, with the nearest point peing

about 0.£ »ie from the stack.
1.2.1.6 Tract Ownership

The tract is wholly oﬁhed by General Electric Company. Since purchase of th
original tract, which then totalled 1380 acres, approximately 70 acres located
at the southwest corner and approximately 50 acres in a 400-ft-wide strip alcng
the souvth edge of the tract have been 30ld to . P. Green Refractory Company,
Illinois Products Division, to be used in connection with their clay mining and
clay products manufacturi activities. A parcel to the north and east was sold
tc Commonwealth Edison Company for constructicn of 2anals to a cooling lake for

the DNPS reactors.

1.2.2 Facility Descriptions

The largest building on the site (the main building) was originally constructed
Lo house the fuel reprocessing chemical facilities, as well as waste manage-
ment, fuel handling, and fuel storage facilities (Figure 1-4),

1.2.2.1 Main Building

The main building is a massive structure of reinforced concrete, about 204 ft by
78 ft in plan, and about 88 ft high above ground. The western end of the builde
ing houses most of the fuel storage facilities. This portiocn of the building

is of steel frame and insulataed metal siding construction, and is attached %o
the concrete main building.

1=-10
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1.3.7 Emergency Provisions

The structures and systems at Morris 'ore designed to more rigorous standards
than would be required for spent fuel s*.rage. Emergency plans are in effect,

and assistance agreements exist with appropriate local agencies. Structures

provide access for law enforcement, medical, fire, or other emergency services,

-
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REFERENCES

License and docket information and a list of applicable documents ar
tained in Appendix A.! and A.2.
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The Morris Operation does nct ancompass 3WRTC activities, although both are

General Electiic operaticns.

Storage capacity expressed in terms of metric *ons »f uranium (Tal) as
contained in LWR fuel rods. A metric %or equals 1,000,000 grams, or one
megagram Mg). Abbreviation for met ‘ic :onne (Te) used as recomrended by
American Institute of Physics, American Chemioncal Society, and others.

Throughout this report, Tel = MTU,

The BWRTC i3 also on this tract. Hereafter 3WRTC is referred %o only when

germane to the purpose of this report.

"Controlled area" as defined in 10 CFR 72.3 (h).,

X. J. Zger, Operating Experience - Irradiated Fuel Storage - Morris Operaticn,

-

Morris, Illinois, General Zlsctric Company, May 1378 ‘NEDO-20G638) ,

See Chapter 8.

See 10 CFR 100.2 (a) detfinition.

Previously, the floor could be drained to the site runoff drain system or
the cladding vault., The runoff drain has been disconnectad and sapped.

Also, see Figures '-12 and '-13, In various documents, the cask unloading
ba as been called fuel unloading pit, cask unloading pit, ete.

1=45/1-46
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3.2.2.4 Boundaries for Zstablishing Zffluent Release Limit

The controlled area boundary (the tract Soundary shcwn in FTigure '-2) is the

Souncary for establishing dose aquivalents as 4defined in 10 CFR 7/2.67 and 72

No credible acts <f nature, man-induced eventa sr accidents have bHeen identified
that would result in 2 biologically significant relsase of radicactive material
or a direct radiation dose in excess of the limits of '0 CFR 72.53 sutside

of the controlled area Soundary. Therefore, the EZmergency Planning Zone (E222)

for Morris Operation coincides with the controlled area boundary,

3.2.3 Population, Distribution and Trends

The data base for the following sections i3 fcunded on information developed by
agencies of the 3tates of Illinois and Indiana, as well as information develared

-~
-

oy General Zlectric and Commonwealth Zdisen. 2, '9,7¢
3.2.3.1 Population Between 0 and 5 Miles (Figures 2.4 through 3-54)

The pupulation in the immediate vicinity of =he Morris Cperation is very low,

i b S gl . ISRtV | e = o

Within a radius of 5 miles the populaticn is about 5,000, ineluding 1,500 in
sod 1% > 0~ 3 - - , 3 - F

“he village of Channahon, about % milas 2o the northeast. Incliuded in thi

iccounting are several residences it the Dresden Lock and Dam., The 1970 pop-
ulation figures within a Se-mile radius are based on 2 1574 actual house count
assuming three perscns per hcuse and ars not ‘ntended o represent 1970 U.S.

census data. The 1380 projections for the 0= %5 S-mile radius are based on

¢ . . 2
an assumed 5% annual growth in all areas except those in which the tract is located.<

The population within 5 miles of the site is projected %o increase o 3830
Oy the year 2000, Within 10 miles the existing population is about 32,400
and is projected %o reach 58,000 by the vear 2000.22

3.2.3.2 Population Within 50 Miles (“igures 3-4 through 3-7A)
.
The total population within the 50-m! 2 radius was found to be about 6.281,500

in 1970 and is projected to reach 7,500,500 by 2000 with about 918 of the total
beyord the 30-mile radius.>
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The 1978 population projections prepared by the State of Illinois and the 3State

of Indiana for counties within a 50-mile radius surrounding the faci;i:y antici

pate relatively minor population growth between 1978 and the year 2205.

Studies oy Commonwealth Zcdison's Industrial Development Department indicate
that since 1946, 82% of the new industries locating within the Commonweal:-h
System are located within 25 miles of downtown Chicago. In 1965, 30% of the
new industries also located according to this pattern. Current indisations
are that this industrial growth pattern is slowing but continuing within the
25-mile belt. Thus, the growth adjacent to the GE-DNPS sites (which are ~ite
3ide of the 25-mile belt) should continue but at relatively low rates. The
Joliet and Aurora areas are the closest areas that are likely to see signifi-
cant population increases.

3.2.3.3 Transient Population

There are small seascnal variations in population in the farm lands of the

area bdecause of harvest manpower requirements. Unlike some ~arm areas, harvest

activities are nhighly mechanized and relatively few additional workers are
needed.

Almost all manufacturing and other industrial activity is nonseasonal and
draws upon a population base that resides in the same general area. Ffor
example with the largest part of Chicago's industrial and residential areas
within the 50-mile radius, th _.aily movements of people within Chicago and
environs result in a relative ly insignificant statistical change from the
viewpoint of considerations applicable to the Morris Operation site.

As discussed e2lsewhere in this chapter, recreational uses »f lands and water
in the area result in small seasonal changes in population in cottages, ete.
These changes have been estimated by observation and incorporated in Figures
3-4 and 3.5,

.

3.2.4 Users of Nearby Land and Waters

The immediate neighbors of Morris Operation (Figure 3-3) are the DNPS site
on the north, the A. P. Green Refractory Company, .llinois Products Division,

3-12
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on the socuth and the Coose Lake Prairie 3tate 2ark o the west. 7o the east
50 acres,

' 13 the Dresden cocling lake and a privately owned property of about

iivided intc about 30 cottage sites. Commenwealth Zdison's 1lin

W
r
w
or
o
O
3

(a fossil-fired plant) is tc the west-souchwest of the Morris site.

The present land use patterns in the area seenm likely to continue for some
“ize to come. The Northeastern Illinois Planning Commission does not expect
i change in the patterm in the southwestarn ocorner of adjacent Will County,

1

‘ either. (The county line is approximately '-1/2 miles =ast 2f %he GE :ract..
3.2.4.1 Industrial

In additi %0 the A. P. Green Refractory Company cperations south of the
tract and the Commonwealth Zdison noldings to the east, north, and northwest,
ancther industrial area is located along Highway I-55., This nighway runs
aorth and south, about 4-1/2 milas directly 2ast of the tract (Figure 1-1),
Two miles east of [-55 is the inactive Joliet Arzy Ammunition Plant. A
large Mobil Qil petroleum refinery i3 locatad where I-55 arosses the Des
. Plaines River. Industrial sites are alsc located on the aorth bank of the

Y114 m

iilincis River.
2.2.4.2 Residential Use and Population Centers

Residential occupancy in the immediate vicinity of Morris Operation is low.
There is a cluster of about 30 cottages con the west shore of the f{ankakee River,
about 0.5 mile from the Morris Operation stack. These are located between
Oresden Rcad and the Xankakee River on a tract of about 50 acres adiacent %o
the GE and DNPS sites. Any residential development in the immediate vicinity

. or Morris Operaticn would be limited to this tract which is now nearing
saturation.

There is also a similar grour of cottages on the east 5.ni of the {ankakee

River at a distance greater than 1 mile from the Morris Operation stack.

Some of the homes in this area are permanent residences, although most have

‘ been developed for part-time recreational purpcses. Surveys by Commonwealth
Edison indicate that within 2-1/2 miles of the DNPS site there are a total
of 129 permanent homes and 197 part-time recreational cottages along the

; 3-13
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{ankakee River. Other residences in the area include several at the Dresden
Dam about 1.2 miles %o the north. There are no ma jor residential centers
leveloping south of the Xankakee and Illincis Rivers in *h vicinity of the

General EZlectric tract.

Cities and towns having populations greater than 1,000 located within 30 miles
of the Morris Operation are listed in Table 3-1. Population centers of less

than 1,000 within about 5 miles of the %rac. are as fallows:

e Village - Minooka, 5.2 miles N
768 people =z ~f 1970. Population is compact.
e Subdivision - Dresden icres, 3.5 miles NW
Approximately 200 peop.ie as of 1975. Population is compact.

e Shady Qaks Trailer rark - 5.1 miles NNE
Approximately 40C pwople (150 trailers) as >f 1375. Population is
sompact.
® Goose Lake Subdivision - 3 %0 5 miles SW and SSW
Approximacely 17J0 people as of 1375. Population i3 d4iffuse.
@ Teather Woods Subdivision - ! mile Z and ESE

Approximately 550 people as of 1375. Population is compact.
Other areas and sites involving intermittent and Cemporary congregations of
persons within 5 miles of the Morris Operation are as follows (data as of

1974-1975):

a. Schools - Enrcllmcntu

Minooka High School 587
Minocka Junior High School -
Minooka Grade School

Channahon School T72
Illinois Youth Center> 30

3-14
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No access i3 allowed by Commonwealth Zdison %0 the Dresden sooling lakes “ar (

recreational uses. The Illinois Waterway, one of the majior inland waterways,

. -

13 adjacent to the DNPS site. An agreement between 3 and commeonwealth Zdison

provides for access to the Illincis Waterway through the ONPS 3ita 3o +hat

-~ : i .4 s R - e o -
sacl.iivies {or bocat doc &g and access roads to th waterway 2cu.l 2e develgped

at some future time if required.

There are two small "finger lakes" about 2-1/2 miles 3zouth of She GE ract
where homes nave been bduilt, whi.e othes lakes on which houses are bSeing Suils
are located about 3-1/2 miles southwest, 3ome of these houses are solaly far
recreational purposes.

3.3 NEARBY INDUSTRIAL, TRANSPORTATION AND MILITARY FACILITIES

None of the industrial, military, or transportation activities in “he area

present 3 credible hazard to the fuel storage facility nor %o th

3

(]
o

ransport

0

of irradiated nuclear fuel. Fuel in storage is located well below ground lavel

in a steel-lined, reinforced concrete water Sasin, and held in stainless steel

baskets lat:ned in a supporting Zrid. ZSxplosions or fires 2+ "meardy" industrial 4
faciliti-s would be much too far away %o have any influence on fuel in storage.

Zven the axplosion of a passing %ank truck would not affect =he safaty of stored

fuel. Likewise, the structural characteristiocs of fuel ~asks and the naturse

of nearbdby activities result in minimum hazard o transportation of spent fuel, 2

-.3.17 Nearby Nuclear Facilities

The location and identification of nuclear facilities within 50 miles of the

Morris Operation site are shown in Table 3-2. The zlosest facilitiss are the

ONPS Units 1, 2 and 3, located about 0.7 mile north of the Morris Operation

stack. The combined radiclogical impacts from Morris Operation and the DNPS

are wit! the requirements of 10 CFR 72.57 as indicated by calculations and
environmental monitoring results. The calculated dose commitments from Morris :
Operation are a small fraction of the dose commitments from DNPS, even consider- | |

.

ing the design basis accidents evaluated in Chapter 3. |

3-18
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3.3.2 Industrial and Milit

The GE tract is near severa. industrial sites in an industrial area along the

-

Illinois River (F 1

igures '-1 and '-2). Most of the development is north of

- -

the 111in0is River at a distance of over mile from the Morris Cperation.
The rapid development of the last few years is siowing as most of the suitabls
industrial sites are already occupied and the Gocse lLake Prairie State Park

now occupies most of the remaining land south of the river,

Table 3-2
NUCLZAR REACTORS® WITHIN 50 MILES OF MORRIS OPERATIOC

Capacity Airline Miles to
Type [ Mie ) On Line Latitude Longitude Morris Cperation Name

3IWR 200 1360 31022¢ 38914 1 Jresden

3WR 308 1970 419221 38914 1 Oresden 2
3WR 309 1971 31022 38C 14" 1 Jresden 3
3WR 1,078 1978 31921 389136 20 LaSalle 10
3WR 1,07 1380 31921 38935 20 LaSalle 2°
3WR 1,100 1381 11016 38013 10 3raidwood 1°
SW3 1,100 382 41916 380 173" 10 Iraidwood 2°

In addition to DNPS immediately %o the north and the A. P, Green Refractory
Company's clay prcducts plant immediately to the south, otaer industry in a

S-mile radius of the Morris Operation is listed in Table 3-3,

3.3.3 Iramsportation

Cne of the principal factors in the original selection of the Morris site was
the ready availability of excellent rail and highway 2c:ess %o all parts of
the United States and water transportation that could be developed if required
in the future.

3711 plants owned by Commonw th Zdison.
dUnder sonatruction.

3-19
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Highway access to the tract is via a paved sounty rocad, known as Dresden Rcad,
axtending south from the DNPS 3site parallel %o the Morris tract and intersect-
ing Pine Bluff Road (Figure 1-2). Pine Bluff Road (named Lorenzo Rcad in Will

-e - - AR e =
alle SOuUtn o tae Go

County) runs in an east-west direction approximately
tract boundary and provides access to Interstate 55
of the site, and Illinois 47 to the west.
access nighway between Chicago and St. Louis. Another limited-access nighway,
Interstate 30, which traverses the State from east %o west, is approximately
5 miles north of the GE lands and is accessible aither from Interstate 55 ar

v

from a State highway, Illinois 47, at a point approximately 2 miles north.

Table 3=2
INDUSTRIAL, TRANSPORTATION, AND MILITARY ACTIVITIES2
(f=mile radius)

Ins:allation Function Proximity
Reichold Chemical Plant Themical plant 1.5 i NW
Amax Aluminum aill products 3 ai NW
Northern Illinois Gas Co. Natural gas =afz 3 mi NW
Rexene Polymers Co. Chemical plant 4 mi ENE
Hobil Oil Co. 0il refinery 4 mi SNE
Collins Power 3Station Zlectricity generation 4 mi WSW

(fossilafired)

ARMAK Co. Mfg of fatty acid 4 mi WNW
derivatives

Northern Petro Chemical Mfg of polyethylene and 4 mi NW

Co. ethylene glycol

Joliet Arsenal Munitions plant (inactive) 6 mi ENE

Demert wad Dougherty Filling aerosol cans 6mi S

3See Table 3-2 for nearby nuclear power stations.
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The seismic risk map (Figure 3-12) of the contermincus United States was
prepared dy a group of research zeopnhysiczists headed by Dr. S. 7. Algermissen
of the United States Cocast and Geodetio Survey and i{ssued in January 13969,
The site area lies well within zone ' where minor sarthquake damage can bde
axpected., According to this map, zone ! corresponds to intensities V and VI

on the modified Mercalli scale.

Modified Mercalli intensity VI seems to be the greatest inte; sity experienced
historically in the site area. This intensity was the result of the 1912
earthquake which was centered approximately 15 miles from the site, and may
also have been the result of the 1811-1312 New Madrid, Missouri, 2arthquakes,
Intensity VI, with its correspending acceleration (according to Newmann's
curve) of 0.01g may be reasonably expected to occur again within the life-
time of the facility.

3.7.5 Earthquake Design Basis

The design earthquake basis for the basin was a horizontal ground motion of
0.7'2. The basin structure and fuel storage systam are designed to withstand
the design basis earthquake without damage %o structures or components essen-
tial to the integrity of stored fuel or fuel being moved in the normal process
of storing or shipping fuel. The design earthquake is defined as a1 seismin
avent that has a reasonable probability of occurrence during the life of the
facility, based on studies of seismic history and geology. A maximum earth-
quake with ground accelerations of 0.2z is also considered in %he seismic

analyses. The design bases are discussed in Chapter 4,
3.8 TRANSPORTATION OF IRRADIATED FUEL

Irradiated fuel is received by truck or rail at Morris Operation in casks cer-

tified to comply with applicable U.S. Nuclear Regu.atory Commission regulationa.37

Typical shipping casks are discussed in Section 1.3,

As of* the end of 1980, 510 shipments of fuel had been com,leted, moving about
316 tonnes - heavy metal in 1220 fuel bundles. Shipments :: Morris Operation
have been completed without highway or rail accidents. Rail shipments were
all from DNPS.
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The envirommental izpact of these transportatisn operations has deen negligzivle,

- ! 38 12
thus supperting the conclusions of various studies and ana.'_:ses.*e'-9

Projected transportation activity required to store a full complement of fuel
- about 700 TeU, total, or about 1300 additional sundles assuming a 50:40 ratio
detwWeen PWR and BWR fel - i3 shown below. This estimate is based 2n the assump-

tion that all shipments are by truck: shipments by rail would result in aven
iower envirommental impacts.

a, 1000 shipments (varies with PWR/BWR =zix)
b. 1500-mile trip (one way)
e. Zlapsed time per trip - about 45 hours

4. Turnaround per cask - 18 to 20 nhours

W

. Maximum shipments per yvear - 2300 %o 400

ine -‘Olu 36;0538-~a— ﬂld . adlCl- ~Cal -mpanS oL % ’...3:0. -a«&-u

i

re analyzed in
the literature, Znvironmental impact assessments aof the Morris Operation

facility by the Nuclear Regulatory Commission staff have alss found 2o sigvificant

-

environmental impact from spent fuel :ranspcr:.*f'i‘
3.3 SUMMARY UF CONDITIONS AFTECTING FACILITY OPERATING REQUIREMENTS

Irradiated fuel storage operations have heen underway at the Morris Operation
3ince January 1972 when the first snipment of irradiated fuel was received
under Materials License No, SNM-1265, Docket 70-1308, issued December 1971,
Throughout this period of operating experience and during the on-geing
environmental studies and mcnitoring programs, no condition has been found

Lo detract from the desirability of this site as a fuel storage location.
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3.9.1 Significant Factors

The following factors were significant in selecting the design bases for the

existing Morris Operation facility.

3.9.1.1 Meteorology

The climate at the site offers no severe extremes except tcrnadoes. Analysis
of tornado activity, including official and unofficial records, indicates a
frequency close to the average for all states east of the Rocky Mountains.

The topography of the site introduces little perturbation in diffusion calcu-
lations; only the 630-ft elevation of the Dresden Heights, about 1-1/2 miles
north of the Morris Operation stack is of concern in selecting stack design

bases. Local fog conditions are involved in dispersion considerations. Diffusion

climatology and characteristics have been firmly established and confirmed

by the meteoroclogical measurement program.

3.9.1.2 Hydrology

Surface hydrology of the site offers no characteristics significant to the
selection of design bases (except for the usual consideration of natural
drainage pathways, etc.). Subsurface hydrology shows excellent separation
between the upper strata and the deeper aquifers that provide the water
supply - almost exclusively - for municipal and industrial use.

The intrusion of groundwater is of concern during construction, based on
experience during MFRP work. These flows indicate a complex near-surface
groundwater system that becomes significant because of localized fracturing

induced during construction.

3.9.1.3 Geology and Seismology

The site is located in a stable area which has experienced historically low
seismic activitv. The existing construction is founded on bedrock of Ordovician
(Paleozoic) age. Design of the facility and its fuel storage equipment for
horizontal ground motion of 0.10g is considered conservative.
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3.70 REFERENCES

1

1a.

q’b.

3a.

ja.

See Appendix A.' for document list.

-y

State of Illinois, Bureau of the Budget, Illinois Population Projections
(Revised 1977), Springfield, September 1577.

State of Indiana, State 3Board of Health, Indiana County Population Projec-

tions, Indianapolis, 1978.

Northeastern Illinois Plamning Commission, Regicnal Data Report, Chicago,
June 1978.

e 5% growth in the 0-5 mile area was developed from the assumption that

]

farmland will not experience growth ‘urbanizatiou) except in a few selected
areas. This growth was estimated and the overall area growth integrated.
Most people working in local industries live in the Western Joliet and

Morris areas; there has been little growth in smaller communities.

Seyond the S-mile area, population data totals on charts have been rounded

off to the nearest 100.

Tne USNRC staff reported an adjusted estimated 1380 populatiocn for the
area within the 50-mile radius of about 3,169,337 (Environmental Impact
Appraisal, Docket 70-1308, NR-FM-002).

\

During research for these data, differences were noted between (for exampls)

the Northeastern Illinois Planning Commission data and Federal census figures.

In general, however, the data appear mutually supportive, particularly at
the county levels.

Within 5 miles of the site the total school population is 300, but at
slignhtly more than 5 miles it increases to about 2,140; the larger number

is shown.

See Reference 39: WASH-1238, Section II, E.
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H. . Landsberg, "Climates of North America," World Survey of Climatology,
Vol. 11, edited by Bryson, a2t al., Elsevier Scientific Publication Co.
(1974).

S. S. Visher, Climatic Atlas of the United States, Harvard University Press,
Cambridge (1966).

U.S. Department of Commerce, Climatography of the United States No. 86-3,
"Decennial Census of United Jtates Climate," for Illinois, Washington,
D.CQ 1196“)-

"Final Environmental Statement related to operation of the Midwest
Fuel Recovery Plant by the General EZlectric Co.," Doc. 50-268, USAEC
(December 1372),

Fluer Cooling Products Company, "Evaluated Weather Data for Cooling Zquipment

Design," Addendum No. 1, Winter and Summer Data, 3anta Rosa, CA (1964),

D. W. Phillips, ot al., "The Climate of the Great Lakes Basin," Climatological
Studies Number 20, Environment Canada, Toronto (1372).

J. L. Vogel, et al., "Fog Effects Resulting from Power Plant Cooling Lakes,"
Journmal of Applied Meteorclogy, Vol. 14 (August 1975).

Final Environmental Statement related to the operation of Dresden Nuclear
Power Station Units 2 and 3 by the Commonwealth Zdison . , Docket No.

50-237 and 50-249, AEC (November 1973).

Applicants Envirommental Statement, Dresden Nuclear Power Station Unit
3, Commonwealth Edison Co., Docket No. 50-249 (July 1970).
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16. Thom suggests an annual extreme-mile (fastest mile) wind speed of 82 ph
for 30 ft above ground and for a 100-yr mean recurrence interval. Thom,
H.C.S., "New Distributions of Extreme Winds in the United States," Journal
of the Structural Division, Proc. ASCE, Vol. 94 No. St. 7 (1968) Applicants
Environmental Report, Midwest Fuel Recovery Plant Morris, Illinois, June
1971,

Murry and Trettel, Inc. Consulting Meteorologists, Chicago, IL. Letter,
Literski (M&T) to Eger (GE), September 23, 13976.

An increase of 5% for a reprocessing facility; less for a storage

facility.

From Braidwood Station Environmental Rejport, Commonwealth Edison Co.,

Chicago, IL. Year of record: July 1971 - June 1972.

The application of these methods to the Dresden reactors and the description
of the techniques used there can be found in Appendix A of the Final

Safety Analysis Report for Dresden 2 and 3, Docket 50-237.

The description of the first year's data taken at the site can be found

in Amendment No. 13, Question B~11, to the Dresden Unit No. 2 Final Safety
Analysis Report, Docket 50-237.

E. C. Watson and C. C. C mertsfelder, "Environmental Radioactive Contamina-
tion as a Factor in Nuclear Plant Siting Criteria," February 14, 1963, HW-SA-
2809.

Dames & Moore report dated January, 1971 (Appendix B).

Dames & Moore, 1550 Northwest Highway, Park Ridge, Illinois 60068.

Payne, 1940, page 7; and Eardley, 1962, page 45.

Willman and Templeton, 1951, page 123.
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Sristol and Buschbach, 1973, Plate 1.

Willman and Templeton, 1952; also 3ristol an” Buschbach, 1971, Figure 3.

Ekblau, 1656; Dames & Moore, 1365.

Kempton, 1975.

See Table 3-13 for studies referenced in this section.

Payne, 1940; Willman and Templeton, 1951.

Wwillman and Templeton, 1951,

Dames &% Moore, report dated December, 1367 {Appendix 3).

J. A. Udden prepared a report describing observations of this eartnquake.
He presents an isoseismal map for this earthquake and, according to ais
map, the site was in the area which experienced Rossi-Forel intensity VI
(about V-VI .a the modified Mercalli scale).

This intensity is based on an isoseismal map prepared by 0. W. Nuttli
and presented in the Bull. 3Seis. Soc. Am., Vol. 63, No. 1, 1973.

K. Eger, Operating Experience Report - Irradiated Fuel Storage at Morris
Operation - January 1972 to December 1979, General Zlectric Company, September
1980 (NEDO-209698B).

'0 CFR 51, Summary Table S-4, "Environmental Impact of Transportation of

Fuel and Waste To and From One Light-Water Cocled Nuclear Power Reactor,"
U.S. Nuclear Regulatory Commission, especially Note 4, "Although the environ-
mental risk of radiological effects stemming from transportation accidents

is curently incapable of being numerically quantified, the risk remains

small regardless of whether it is being applied to a single reactor or

a multireactor site.”"
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Environmental Survey of Transportation of Radicactive Materials to and from
Nuclear Power Plants, U.3. Atomic Energy Commission, December 13972 (WASH-
1238); and U.S. Nuclear Regulatory Commission, April 1975 (Supplement !
NUREG-75/038).

Final Environmental Statement on the Transportation of Radiocactive Material
by Air and Other Modes, U.3. Nuclear Regulatory Commission, December 1277
(NUREG-Q0170).

Environmental Impact Appraisal by the Division of Fuel Cycle and Material
Safety Related to License Amendment for Materials License Amendment for
Materials License No. SNM-1265 Morris Operation Facility - Grundy Ccunty,
Illinois for General Electric Company - Uocket No. 70-1308, Nuclear Regula-

tory Commission, December 1375 (NR-FM-002), especially Seetion 5.

Environmental Impact Appraisal related to the Renewal of Materials License
No. SNM-1265 for the Receipt, Storage and Transfer of Spent Fuel at Morris
Operation - General Electric Company - Docket No. 70-1308, U.3. Nuclear

-

Regulatery Commission, June 1980, especially Sections 7.5 and 3.2.

3-62



NEDO-21326C3
January 198!

4. DESIGN CRITERIA AND COMPLIANCE

4.1 INTRODUCTION

A general tion of the Morris Cper

in Chapter 1.%

descr tion and a summary

functi are contain The original design

Cperation facilities were developed and established as part

fuel reprocessing plant - the Midwest Muel Recovery Plant.

4.1.1 Material To Be Stored

The Morris Operation is licensed to store irradiated light

nuclear power stations. The design basis fuel is U0y fuel

ment of 5% U-235 or less, with stainless steel, zirconium,

in a "bundle of rods" geometry. The design basis fuel may
specific
average ),
entering storage at Morris Operation.

power levels of up to 40 kiW/kgl, with exposure to

and must have cooled for at least year after

originally prepared for fuel cooled 30 and 160 days, and th

Seen changed. The zalculated fission product
csed at 44,000 MWd/TelU, and

ented in Table -1,

at 20 «iW/kgl, =x

Fuel %o be received and stored typically will
or less, with cooling periods much longer than ! year.
ruary 1377, the average expcosure of 3WR fuel in storage was
and that of PWR fuel about 23,700 MWd/TeU.
15,000 MWd/Tel, far
the average cooling
was about 52 months. Overall, the average cooling time was
the fuel
in some analyses, as appropriate. Table 4-2 contains a

exposures and cooling times on which each is based.

Realistic exposures and cooling times based on

#See Section 4.7 for references.

41

with an

reactor

The accident analyses in

contents

have exposures of
As of the

in storage have

are those applicable to the use of those facilities for spent fuel 3torage.

water reactor fuel from

initial enriche-

-

or Zircaloy cladding,

have been irradiated 3t
44,000 MWd/TeU (baten
shutdown bdef

this report were
ese analyses have not

.

of fuel irradiated

180
oV

lays are pre-

33,000 MWd/Tel
Feb=-
about 3,100 MWd/TelU

-
first of

The average axposure was less than
less than 44,000 MWd/Tel. As of the first of February 1977,
time of BWR fuel in storage was about 51 months and that »f PWR

(8.7 yr).

about 56 months

been used

list of analyses and fuel
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including the forces that might be imposed by natural phenomena such as earth-
. juakes, tornadoes, and flooding conditions.

Standards for assuring that systems, structures and equipment will perform safety
functions for their intended service life with a low probability of failure have
been based on upper limit temperatures, corrosion rates and other stress sondi-

tions derived from comprehensive analyses, including consideration of:

. B, accessibility for in-service surveillance, monitoring and repair
(or replacement);

b. potential for short-term exposure to abnormal operating or accident
conditions; and

e. consequences of component failure: no single component failure or multi-
ple failures caused by a single initiating event shall result in signif-
icant radiation exposure to the publiec.

‘ d. accessibility for emergency services, including ambulance attendants, fire

and police services, and other emergency activity.

4,2.1 Wind and Tornado Loadings

4.2.1.1 Criteria

Plant structures and components assential for safety shall be designed to with-
stand the effects of short-term wind velocities of 300 mph with pressure diffsren-
tials of up to 3 psi without damage to fuel in storage to an extent endangering

. public health and safety. The site is located in USNRC Tornado Intensity Region
I, as defined in Regulatory Guide 1.756.

4.2.1.2 Compliance
The fuel bdasin structure (enclosure) was analyzed with wind loads applied as uni-

. form static loads on the vertical or harizontal projected areas of the walls and
roof. Only dead load was considered as resisting uplift. Horizontal wind loads

4-5
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are distributed Dy the walls %c the floor and roof systems, which transfsr loads

o the lateral load-carrying eslements of the structures,

Plant structures and components were designed %o withstand sustained wind veloce
ities of 170 moph without loss of functions. At higher velocities, the enclosure

covering may fail or blow away.

These analyses included ~onsideration of a drop in atmospheric pressure of 3 psi
in 3 seconds. This condition would damage the basin enclosure, probably damage
or even remove much of the roof and wall sheathing from the basin enclosure, Hut

would cause no off-site radiological effect.

4.2.2 Tornado Missile Protection

4,2.2.1 Criteria

?lant structures and components essential for safaty shall be designed t¢c withstand
the effects of windborne missiles wituout damage to fuel in storage tc an extent

endangering public health and safety.
4.2.2.2 Compliance

The following summary of analyses indicate that the public health and safety would
not be endangered as a resul: of tornado missiles impacting the fuel storage struce

tures or components.

Only those windborme objects which could have a significant downward velocity on
entry into the water-filled basin have the potential for causing damage tc basin
contents. Such objects must have been at a significant slevation above ground
level, prior to entry, to develop the required vertical velocity component to result
in damage. Potential missiles can be classified in regard to their relative eleva-
tion, as follows:

-

+ Objects in the immediate area which, when the tornado strikes, are
at elevations above the level of the basin surface (operating equip-
@ent and auxiliaries, components of the snclosing structure, etc.).
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4.2.7 Basic Water Cooling

4.2.7.1 Criteria

Means shall be provided to maintain basin water

4.2.7.2 Compliance

3asin water i3 cooled by a system described in

n

wn
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4.3 SAFETY PROTECTION SYSTEMS
4.3,1 General

There are no site-related factors that are sufficiently unusual %o require proe
tection systems or special design considerations beyond those normsally required

for a facility of this type. Operations shall take into acecount the proximity of
ONPS to assure that the cumulative effacts of these operations do not constitute

an unreasonable risk to public health and safety,

4.3.2 Protection Dy Multiple Confinement Barriers and Systems

The total sonfinement system consists of one or more lndividual confinement barri-
ers and systems that successively aminimize the potential for release of radicactive
material to the environment, These features also protect the fuel in storage by

protecting the fuel from damage and providing » favorable environment.
4.3.2.1 Criteria

Equipment and systems containing radiocactive or potentially contaminated mate-
rials sha.l provide a continuous doundary against escape of such material and Se
des.isred to have a low probability of gross failure or significant uncontralled
leakage during the desizn lifetime,

Secondary confinement darrisrs such as vaults, ventilation system, atc., shall be
designed and constructed to contain the results of primary system failure, under
conditions that may have initiated such failure, without locss of required integ-
rity and %o continue operation for the maximum anticipated period of stress.

Storage vaults and basins shall be designed and constructed for a low probability
of gross failure or uncontrolled leakage, with means provided to monitor leakage
and preclude transport of radicactive materials to underlying aquifers., For lined
structures containing radiocactive or potentially contaminated liquids, leak detec-
tion and empty-out means shall be provided between the liner and the structure so
that release of radiocactivity to the snvirons can be avoided by pumping leakage
back into storage, effecting repairs where leaks can be located and are accessible,
or installing additional facilities in the event repalr is not feasible. Water

ded2
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systems shall be designed %0 prevent accidental removal »F watar from the basins
Oy any means %o lass than a safe level, 3asin watasr level sha_.l s ‘ndicated and

#

alarmed (low water alarm) (a the sontrol room.

4.3.2.2 Compliance

All criteria described above have been satisfied; refer to Chapter 5.
4.3.3 Building Ventilation

4.3.3.1 Criteria

fadicactive material in %he duilding ventilation exhaust snall be reduced %5 lavels |
that are as low as reascnably achievable hefore Seing released %o the environs.

Special venting lines and special enclosuras shall be amployed when necessary, such
as during cask venting cperaticns, to confine airborne radinact

s
<
@
18
o
"3
r
s
(9]
=
'
w
oY
w

materials,
4.3.3.2 Compliance
The principal methods used %o Zeet -hese criteria include the following:

a, Generation: Airborne radiocactive material may originate from cask decon-
tfamination and venting operations: low activity solid waste czompactor
operaticn; preparation of contaminated 2quipment {or disposal; and from
operation of the low-activity liquid waste treatment Systems, Other than
these principal socurces and the minor leakage from fuel in storage,
no other significant source exiacs.a‘ These activities can be suspended
on short notice whenever higher than prescribed levels of radiocactive
materials are detected in the ventilation air exhaust stream. The waste
evaporator system is designed to limit radicactive material in its |
effluent. |

5. Confinement: The building ventilation system utilizes pressure differ-
entials to maintain air flow paths to exhaust all ventilation air through
the filter system and the discharge stack. Special venting systems
and special enclosures may be smployed %o confine airborme particulates
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from cask venting, decontamination activities, or similar sources %o
the filter - discharge stack system. The ventilation System is designed
for all credible normal or anticipated off-normal conditions.

Release: The building ventilation system is designed ‘.o collact

all ventilation air and exhaust it through a final sand fi’te

-
w
i

demonstrated capability for removing particulate matter, and a
300-foot-nigh discharge stack.

4.3.4 Protection by Eguigggnt and Instrumentation

4.3.81

Criteria

Equipment and instrumentation shall be provided %o monitor radiocactivity and other

parameters of operation, and to perform related control functiosns in accordance with

the following:

u.3.u.2

Zquipment and systems shall be set and adjusted to alarm and/or initiate
action such that specified limits are not exceeded as a result af normal

or abnormal occcurrences.
Redundancy and independence shall be provided to a degree sufficient to

assure that no single failure of an instrument or squipment item 2an re-
sult in loss of protection functions.

Zquipment shall be designed to peruit inspection, testing, and maintenance.

The control room shall permit occupancy and allow aonitoring of important
systems and functions during normal ocperations and under anticipated
of f-normal or aceident condicions.

Equipment Compliance

Equipment is designed to permit inspection, maintenance, and periodic testing of

functions to specified parameters. Temporary removal of single items of equipment
from service has no safety significance.

dedl
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4.3.4.3 Instrumentation Compliance

Instrumentation is provided 0 assure proper operation or notification of the fail-
ure of systems. Instrumentation is designed or specified to standards of known
reliability. To assure instrument reliability, periodic testing and calibration
checking are performed in accordance with Operations 3Specification 10.4.4,1.

Alamms indicating a set point has been exceeded are annunciated in the sontrol
room, and where there may be an immediate 2ffect on personnel such as radiation
exposure they are alarmed locally as well.

4.3.4.4 Control Room

The control room is described in Section 5.3.5.4. i

4.3.5 Nuclear Criticality Safety

§.3.5.1 Criteria

Every reasonable precaution shall be taken %o preclude a1 eriticality within the Morris

Jperation. Both design and administrative zontrols shall be utilized.
4.3.5.2 Design Control Compliance

The design of the spent fuel storage system includes the following controls to pre-
2lude a criticality incident:

a. Initial analyses were made in sufficient detail to demonstrate that
the criticality control concepts considered (e.g., favorable geometry) |l
were feasible under all :redidle conditions. Additional detailed nuclear
eriticality safety evaluations of the final design were made Oy qualifi
experts in the fiald to assure that final dimensions and osther factors
affecting safety margins were adequate to prevent a criticality incident.
The additional detailea analyses required to confirm the final design
are included in this document in Appendices A.10 and B.S. B
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D. In the derivation of subcritical limits, the Kere calculated for the
.ii WOSt reactive credible conditious was specified as 0.35 at a 35 per-

sent confidence level.?
4.3.5.3 Administrative Control Compliance

The operation of the spent fuel storage facility includes the following adminis-
trative controls to preclude a criticality incident.

a. Safety evaluation, review and approval of operating procedures related
to design control parameters.

b. Verification of nuclear fuel parameters for fuel sohedulad to be stored

at Morris Operation.

C. Verirication of fuel identity for fuel received at Morris Operation

for storage.

‘ d. Maintenance of fuel storage locatiocn records.

W

Specific fuel and cask handling procedures.
Personnel training.

Independent review and audit procedures are utilized to detarmine the adequacy
of nuclear safety control provisions and the effectiveness of implementing
activities.

. 4.3.6 Radiological Protection
4.3.6.1 Criteria
Radiation and radicactive contamination conditions at the Morris Operation shall
be controlled to provide protection of personnel health and safety at all times.

‘ Emphasis shall be placed on minimizing both individual expos'ires and %total exposure Il
(man-Rem) to as low as reascnably achievable (ALARA).

4-46




NEDO-21325C3
January 198!

During normal operations, including anticipated occurrences, the annual 4ose
2quivalent o any person located beyond the aontrolled area boundary shall not
' exceed 25 nRem to the whole Lody, 75 mRem o “he thyroid -nd 25 mRem to any other
organ as a result of eitler planned discharges or direc* - diation from the
facility.
Any perscn located at or beyond the nearest boundary of the controlled area shall
not receive a dose greater than 5 Rem to the whole dody or any crgan from a design
basis accident.

4.3.6.2 Compliance

Criteria are satisfied through the followin fasign features and operational

pirictices:
a. Confining radicactive materials to prescribed locations.

b. Clearly defining areas in which significant radiaticn or 2on-
. famination levels exist,

C. Applying special provisions and appropriate procedures %o
assure persomnel safety.

d. Applying rigorous surveillance, fousekeeping, and clean-up practices.
a. Providing comprehensivs persomnel tralning in radiclogical safety.
Dosimeters are provided for assuring accurate detection and assessment of
. persomnel exposure to ionizing radiation, in accordance with applicable
procedures. Thermoluminescent devices (TLD's) are positicned throughout the
3ite to asses: trends in background dose rates 3o that i{ncreases may be
detected and corrective plans initiated.

4.3.6.2.1 Access Control (flestricted Areas)

‘ Provisions have been established for controlling perscnnel access to areas in which
radioactive material is present and are maintained to keep the potential for
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contamination spr-ad and exposure %o radiation as low as reasocnably achisvabla.

This is accomplished by maintaining a series of access control barrisrs with

increasingly restrictive occupancy constraints and access authorization require-

ncnu -

These access controls were designed as follows:

General Electric Tract: Agricultural fencing with appropriate posting

encloses the tract. Routine surveillance Oy operating and security
personnel is utilized to assure that unauthorized cecupancy for signil-
icant periods of time is prevented.

Protected Area: An 8-ft-high chain link fence topped with barbed wire
surrounds the protected area in which the Morris Operation storage facili-
ties are located. Personnel and venicle access Zates are locked or manned
Dy security personnel at all times. While in the protected area, personnel
are required to wear personal identification and dosimeters. All vehigcles,
materials and squipment are checked into and out of the area following pro-
redures that require potentially contaminated or radiocactive items %to be
monitored and cleared before entry or axit is authorized.

Ogeratigg Area: Personnel access o the operating areas in which
radiocactive material is stored is controlled by limiting entrance

such that occupancy authorization requirements can be strictly en-
forced. Access to the varicus areas i3 controlled by the structural
compartmentalization and by authorization procedures commensurate

with the conditions existing in the particular areas. Access to

all potentially contaminated areas requiring personnel occupancy is
limited to spesific routes that have bHeen provided and is in accordance
with prescribded procedures, clothing and monitoring requirements, which
are var.ed according to the particular conditions. Exit from the cperat-
ing areas, except under emergency conditions, is by the same controlled
routes, through necessary clothing change stations and monitoring facili-
ties. Routine radiation surveys of the area are performed, and TLD'S are
posted. Equipment requiring access (e.g., basin coolers) can be decon=-
taminated to permit maintenance.

Materials and equipment required for operation and maintenance will
be checked into the areas and will be monitored hefore leaving the
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areas in accordance with prescribed sontrol procedures. Access for
transfer of such items is limited o specific points wh.ch ar. jro-

vided with means f{~r precluding unauthorizea usage.

d. Controlled Access ireas: Areas with the potential of hizh dose rates are
e e o e SO

locked, with access controlled from the Control Room.
u03060202 &1°ldm

Radiation shielding is provided to restrict personnel a2xposure %o levels that
are as low as reasonably achievable.

4.3.6.2.3 Radiation Alarm Systems

3ampling and detecticn systels are provided that have suffisient sensitivity

and scope of coverage %o assure that any radiation or contamination condition

of potential safety significance i: accurately and promptly assessed.
Area radiation monitors meet the followin requirements:
as Monitors will detect gamma radiation within the range of 0.1 %o 1000 mR/hr.

b. The high trip alarm is audible locally and al30 annunciates in the contral
room.

c. The criticality accident alarm 3ystem meets the following requirements:

(1) The system has gamma-sensitive =-n.tors that meet the sensitivity
requirements of 10 CFR 70.24(a)(1).

(2) The system produces an aud_Lie alarm that is unique and cannot be
shut off even if the exposure rate decreases.

(3) Two detectors are provided in the basin.

(4) Tha system is continuously functional.
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un

Detectors are Jocated in the storage basin area but not underwater.

~
O
~

The upper alar trip circuits for the System are arranged in parallel

SO0 that either alarm will energize all criticality alarms,

(7) The alarm circuit that energizes the criticality norns is designed
©0 stay on once it has been initiated and a manual reset in the con-
trol room must be employed to ilence the horns.

4.3.6.2.4 Effluent Monitoring

Sampling and mcnitoring systems and associated procedures are provided to measure
radionuclides in ventilation effluent and in sample wells. Meteorological data

and off-site radicactive materials monitoring are provided by a joint program
with DNPS.

4.3.7 Fire and Explosion Protection

4,.3,7.1 Criteria

Structures, systems and components directly involved in the storaze of fuel shall
be protected so that performance of their functions are not impairec when exposed

L0 credible fire and explosion conditions.
4.3.7.2 Compliance

This criterion is met by using noncombustible and heat-resistant iaterials when-
ever practica. throughout the facility, particularly in locations vital %o the
functioning of confinement bar=iers and Systems such as the basin areas and the
pump rocm. Fire detection, alarm, and suppression systems are installed in ware-
house areas, and certain areas of the main building. Fire extinguishers and
other equipment are strategically located throughout the facility. Fire brigade

training is furnished to operational personnel., Fire alarms are audible in the
control room.
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4 3.8 Fuel and Radicactive Waste Handling ar - otorage

4.3.8.1 Spent Puel Receiving and Storage Criteria

The cask and fuel handling systems shall provide for the safe, reliable and eoffi-

cient handling of casks and fuel.

4.32.3.2 Compliance

The cask and fuel handling system is capshl: of receivin

irradiated fuel bundles

in shieided casks azounted on trucks or railrcad cars. All major equipment such as

cranes located above basin areas containinz fuel are designed to ensure that compo-

nents will not fall into the basins. The cask handling system nas hbeen designed

0 preclude a cask from being mcved over the fuel storage
vided o preclude lifting a fuel bdundle or a fuel storage
4ithin a basin such that the shield provided by the basin

siently to cause excessive exposure to personnel.

Zask dmop analyses have determined that energy atsorption

-

fuel unlcading basin are adequate.

basins. Means are pro-

cr

Sasket 0 an elava

W

~on

-3
s |

4
-

water 13 reduced s

.

provisions in the

Treataent of the storage basin water i3 adequate to minimize sorrasion and

prevent undue exposure of perscnnel.

4.3.8.3 Radioactive Waste Treatment Criteria

Radicactive waste shall be stored on-site in a manner :hat doces not preclude re-

trieval and transfer off-site. Provisions siall be made for inspecticn and sam-

pling of the waste material. No liquid radicactive waste

shall be discharged fronm

the site. 3Solid radicactive waste shall be disposed of in accordance with current

regulations.

Criteria for storage facilities are given in Section 4.3.2
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4.,3.8.4 Compliance

Radiocactive liquid waste is stored in the low activity waste vault, and periodi-
cally reduced in volume by evaporation. The vault can be emptied for retrieval,

No radiocactive liquid waste i3 discharged from the site. 4 solid waste compactor
i3 providad to reduce the volume of 30lid waste befsre disposal via a licensed con-
tractor.

4,3.9 Utility Systems

4.3.9.1 Criteria

Utility systems important to safety shall maintain the capability %o perform

functions important to safety, assuming a 3ingle failure,

4.3.3.2 Compliance

See Section 5.7.1

4.4 CLASSIFICATION OF STRUCTURES, COMPCNENTS, AND SYSTEMS

Tv2 primary quality objective of General Zlectrio Company is to provide a nuclear
fuel storage facility in which struc:ures, systems =2nd components contributing %o
the prevention (and/or mitigation of consequences) of conditions that could re-
sult in undue risk to public health and safety will perforn their required func-

tions in a predictarl. manner during their intended service lifs,

The degree of reliability that must bde provided for various structures, compo-
nents, and systems is determined primarily by the consequences of failure of
that unit. Failure of some structures, systems, or components could - if uncor=-
rected - expose people to ionizing radiation, However, in a passive facility
such as a fuel storage basin, repair or replacement of the failed structure,
system or component ~an usually be accomplished long before the consequences
could pose undue risk to public or employee health and safety., Failure of

still other struct res, systems or components could result in an unacceptable
loss of operating efficiency, but would pose no significant long or short-

range danger to employe:s or the public.
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quality assurance Ristory and a liszs of structures, aystems, and comoonents

.-

. - . Ay
important to safety are 2ontained im "ha

ter 77, The guality assurance plan

w

L8 contained in Appendix 2.3,

.

Wy ‘atensity of Natural Phencmena

Provisions have heen macde -~ ICNitor natural phenomena in the regicn related
o Morris Opsration. Meteorciogical 4data is provided through a
with ONPS (Section 3.4.3), Likewise, provizions for seimmic smeasurements are

. wa

in place at the adiacent DNPS.
4.5 DECOMMISSIONING
4.5.1 Criteria

' % - T3 . - ‘-
the Morris Operation facility snall permit affactive Hecant mination and Jdecom-

i - - -

22ssioning o an extent permitting returm of the 3ita o inrestrizted use,

§.5.2 Ccapliance

The Morris facility desizn provides 2a Stainless-steel-lined casin that facilie

“ates cleaning, volume-reducing waste :wnagement facil es, and a ventilation

..... - i

sancd-filter that will ®acilitata decontamination and decommissioning ocperations.

- -

“ew
-

“her fsatures - originally lesigned Tor a reprocessing facility - facilitate
remcval of compeonents and zontaminatisn centrol (e.2., the canven area and LAW
2vaporator). 3See Appendix A.7T.

4.6 CODES, GUIDES, AND STANDARDS

Codes, zuiles, and standards applicable %o the Morris Operation facility, as
noted in this repors, are listed in Table 44,
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Table 4-4
. CODES, GUIDES, AND STANDARDS
Section
Iten wWhere feferenced
Uniform Building Code 93,
AST C150 (Cement) 55012
ASTM A'S (Rebar) 5:%1.2
’ ASTM 262 (3tainless Steel Liner) 5.5.1.3
Regulatory Guide 1.76 §,.2.1
Regulatory Guide 1.50 8,2.4.2
Regulatory Guide 1.51 4.2.3.2
AISC Steel Construction Manual 4.2.4,2,53
Tth Edition, Appendix A
ACI 318 $eleSssl
ANSI-N18.24 1975 4,3.5.2
API-850, Appendix D 5.0,.1.2
ASTM AS14 (Stainless Steel) Appendix 4.3
‘ AST™ A285 (Stainless Steel) Appendix A.13
ASTM A240 /Stainless 3teel) Appendix A.13
AWS-ASTM selding rod) Appendix A.13

‘l" 30ther references, also.
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5. FACILITY DESIGN AND DESCRIPTION

5.1 INTRCDUCTION

This chapter contairs descriptive information on the suiliings and sther fsatures

of the plant involved in the receipt, storage or shipment of ‘rradiated fue)
Facilities asscciated with fuel reprocessing are discussed only as they relic
0 irradiated fuel storage activities.

This inforsation has bSeen consolidated from documents previously submitted
and part of the publi: record. The majority of descriptive material is based
on the MFRP FSAR (NEDC=-10178) with amendments and supplements, and The Safaty
Zvaluation Report For Morris Operation Fuel Storage Expansion (NEDQ-20825).

5.2 SUMMARY DESCRIPTION

Reproductions of maps and other illustraticns in O pters ! and 3 (especially
Figures 1-1, 122, 3-1, and 3-2) provide geographical information about the
Morris Operation tract and show the doindaries f the Jeneral Zlactria prope-
erty and the general arrangement of duildings aad other site faeatures., [See
Chapter ! for use of the terms "tract" and "site.") A sore detailed layout

i

and contour 3ap of the 3ite and environs is shown in igure .
1l radiocactive materiz Landling related %o the fuel storage activity at
Morris Operation is in facilities located within &t protected area., There
ire no radicactive ligquid effluents released %0 the 2nvireons and no burial
of radicactive or contaminated material or the tract. The only radicactive
or contaminated waste materials leaving the site are offluents vented through
the ventilation stack or solid low-level radicactive wastes that are shipped
off-site., Off-site shipaents are made in accordance with applicable United
States Nuclear Regulatory Commission (USNRC) United 3tates Department of
Transportation (USDOT), and other State and Federal regulations.

$.2.1 Controlled, Restricted, and Protec.ed Areas

The entire tract owned by General Zlectric (Figure 1-3) is enclosed oy agri-
cultural fencing with appropriate posting and forms the controlled area

S5=1
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‘axclusion area) as descrided in Chapter 3. In addition, the DNPS site to
the north (s similarly fenced and postea and those areas %o the eas* of
lorris Operaticn site occupied Oy .he Dresden cooling lake and its inlaet and
outlet canals are also conirolled as excolusion areas by Commonwealth Ediscn.
The combination of these areas, supplemented Ly county rcad ri3ht-of-ways,
Frovides adequate distances in al. lirections “rom the Morris Operation stack
location in which occvpancy can be sentrolled as required %0 assure protection
of public health azg salety.

5.2.'.1 Restricted and Pratected Areas

The restricted areas, as defined in Section 20.3, 10 CFR Part 20

3 Tfeacre protected area on the northarn side of the tract Figure 5-1), ene

2lised by a chain link fance topped with multiple strands of bSarbed wire for

2 total fence height of 3 ft. The fance is piovided with fence lighti-g and

alarm systems for surveillance during fours of darkness and forms a protactad

area, as defined in Section 73.2(g), 10 CFR Part 73. i3 shown in Figure 3-1,

facilities located within the protected area include the main building, the

ad jacent ventilation sand filter and equipment building, three andergroun

vaults, the ventilation exhaust stack, the cask servioce facility, the utilities

and service duilding, the shep warehouse building, the administration 5 1ilding,
general warencuse, and the water system well and elavated Water tank.

Liquid (nonradicactive) waste discharge lines are routed from the protected

area %0 the sanit”,y waste treatment lagoons and the industrial waste avaporation

pond locate< south of the protected area. The sanitary waste facilitiss are

fenced, wut are not a part of the protected area. The evaporation pond is

not fl.uced.
5.2.1.2 Gates

Entrance to the protected area is from the sast-west county road (Collins Road),
which bounds the tract on the north side. Zntrances for perscnnel, road and
rail traffic are at the northwest corner of the protected area, Intry is
controlled from a guard station in the foyer of the administration buildin
which includes the personnel entrance and is adjacent to the road and rail
gates. Two unmanned gates are lrcated on the south atd northeast sides of

the protected area. The sout* Fte is for construction equipment access and

53



NEDO-21326C3
January 1981

The fuel siorage basins and the cask unloading b%asin are constructed of reine
forced concrete poured on hedrack with a1 welded stainless steel liner, The

fuel storage hasins are filled with demineralized water to a nominal depth

of 28.5 ft. The water level may bDe lowered no more than 2 ft for maintenance

or other purnoses but at least 3 % of water is normally maintained above the

top of stored fuel. If the water level falls more than 2 f%, pump suction inlets
will be exposed, There i3 no means of accidentally draining the bhasin, nor
can any of the basin water systems inadvertently drain the basin ({.s,, the
water systems are designed with nonreversibhle pumps, no drainage system, atc,)
Basin water level i3 indicated in the control roocm. The system includes an
zudible low-water alarm, \

The cask handling, cask unloading, and fuel storage areas are constructed of Aone
crete, steel, and other materials that are 2ither nonflammadble or fire-retardant.
No significant amount of flammable materials is used in these areas, and other
potential fire dangers (bottled zases, atc,) are seldom introduced, and then

only under stringent administrative azontrols. No fire detection or automatic
fire suppression systems are required in these areas, or in the hasin pump

room and its axtension. Fire extinguishers are strategically located, and
operation personnel are assigned and trained as a fire brigade. Further oro-

tection is provided by surveillance patrols.

Reinforced concrete in the b.sin walls and floors has been astimated %o have

a useful life of more t! 100 years, and the stainless steel liner can be
2xpected to have a useful life of more than 100 years Decause of the nonagressive
service environment,

5.5.1.1 Foundation and Excavation

The basins are founded on shale be.irock (Figure 5-11), Samples sf the shale
have been tested at ultimate compressive strengths ranging from 5000 to 11,000
psi. Appendix 3 contains a site survey and foundation report prepared for
MFRP construction.'3 The excavation was, overexcavated and backfilled to the
south of'Basin 2 to fasilitate expansion of hasin storage capacity at some
later date. All lcose and disturbed rock was removed prior to concrete con-
struction., Back{ill consisted of controlled and compacted granular soils.
Concrete mud uats were poured to £ill any area excavated more than 4 inches

5-30



NEDO-21326C3
January 1981

deeper than required (except for the south wall of Basin 2). The basin wall
Structure is designed %0 resist pressures from Sackfill and soil water Where
overexcavations were made (south of fuel bdasin and waste vaults. Figure 512

5.5.1.2 Concrete 3tructure

The floors of the storage basins were poured on bedrock and are at least
3 7% 0 in. thick, but are thicker in some areas hecause »f the +0, =4 in,
“O.ierance in excavation requirements. The hasin floors are design.d for live

. . . y 2 11
icads in excess of 1000 1b/ft<, 3asin walls extend 3.5 f* above grade,

Materials used for concrete construction of the casins are typical for other
concrete construction on the Morris Operation site. Materials used for reine
forced concrete structures were

w cement conforming to AST™M C150 tyr 2;

. washed sand;

N washed and graded aggregate; and

- relnforeing steel per ASTM A'S, intermediate Zrade.

Concrete pours had slump tests and laboratory samples taken, usually at

the discharge from the truck, but at times at the point of placement - partic-
ularly on canyen 2ontainment walls. Concrete samples were taken for every
pour of 100 yards or less, whenever a pour composition changed for any reascn,
and cne per 100 yards for pours greater than 100 yards. A full-time soncreta
inspection program was in effect during construction.

Reinforoing steel used in the basins is intermediate strengtl with minimum

yield strength of 40,000 psi. Structural welds that carry loads from one

element or reinforzing bar to another were not used. Where required, loads

were transferred from bar to bar by conventional reinforcement bar laps secured
in assemblies by steel tie wires. In special cases, U-bolts were used. The
only welding permitted was tack-welding the reinforcing steel %o brace assemblies
away from the forms or to secure imbedded items in position during the concrete
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pour. In most cases, assembly bHracing or imbed 3ecuring was done 5y the use
of addisi i reinforeing steel or structural steel tack weld to the reinforsin
steel assesbly. Imbeds were aither welded or clamped %0 %his acdditisnal steel.
Tack welds were zade no larger than necessary %0 produce sound, srackefree welds.

$.5.1.3 Basin Liner

The unloading and storage basin 2omplex is somplstely lined with 304L stainless
Steel sheets placed flush againat the concrete walls nd floors and welded o

a4 griduork of stainless 3teel back-up members smbedded in the ~onoreta (Figure
5-13). For the unloading pit floor area, the liner is '/Y-in. thisk and is
placed over a 1-3/4.in. thick steel plate provided for 4istributin impact
lcads over the underlying concrete structure. Additicnal energy absording
Zeans as may de required Dy cask drop accident considerations for receipt of

.arger-sized casks will de installed.

The unloading pit shelf liner, also !'/4=in. thick, is placed directly on the
scncrete structure with an energy abscorbing assemdly slaced on top of the liner

- \

(seen ia Figure 1-13).
For the remainder of the storage Sasin complex, the floor liner is 3/16 ia.
thick. The walls of the unlocading pit, including the shel? area, and of She
transfer tunnel are lined with !!1 gauge sheet. Tor the fuel storage basin
walls, the liner is '1 gauge sheet from floor level %o approximately 16 £t
up the wall and i3 16 Zauge sheet {rom there %0 the top of the hasin.

The large liner sreets (generally on the order of 5 x 16 £t) were welded con-
tinucusly along sach adge %o the gridwork of Sack-up bars and also were slot
welded to embedded plates at intermediate locations 30 that the liner is held
against the concrete wall “) reduce the potential for puncturs damage. 7o
faciliate fit-up and to assure high integrity, liner sheets were welded o
embedde! stainless steel angles at wall-to-wall and floor-to-wall Joints.
Also, tie liner terminates on a stainless steel angle at the %op of the basin,
Specifications for liner installation include approved joint designs, welding
procedures and welder qualification requirements. All welds were visually
inspectid and vacuum box tested %o assure lukt*.shtnesa.w Final verifisation
of liner .ntegrity was provided during basin filling.
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Through May 975, the natural Neat-dlssipating zapacity of the atmospnere and
pocl structure adequately maintained the -asin water temperatures at laess than
849C (111,299),2 pecay neat generated oy fuel in the %asin is removed primarily
Oy evaporation, with the remainder -onducted througn the Sasin walls.

5.5.3.2 Safety Evaluation

Fallure of the bdasin cooling system is not aritisal %o the safety of the fuel
storage system. The cooling system has three independent units. Iach 3f the

two larger units has adequate capacity %o dissipate the total expected neat

load (5.5 x 108 Stu/hr). In the event of failure of the osperational unit,

the bdasin water cculd te continucusly cocled by the sther units while =h

system i3 being repaired.

In the event that bdoth of the larger heat exchanger units should fail, or it

was decided not o activate a carbonesteel unit, there (s enough time %0 supply
make-up water o & Sasin while the cocling system s repaired or replaced.

If neat axchanger units were inoperative and the storage basins were full

of fuel, the temperature of the basin water would slowly rise <29 mpr) and
approach deiling in no less than 2 days and possibly longer, as determined

Sy natural conducticn and evaporation rates within the suilding. (As of January
1973, water temperature nad always Seen less than 120°F.) Meanwhils. work o
repalr or replace the cooling system would e initiated. In addition, preparation
£0 add make-up water %o the basin would be made Lf shat should Se deemed necessary.
if the superstructure covering were remcved or Slown away, water temperature
would stabilize at about 183°F (34°C) because of increased eavaporation rate

from the open pool.

Potential leaks in the cooling system that could occur as a result of an accident
have bDeen analyzed and ti® results given in Chapter 3., It ; concluded that
the consequence of a leak in the system i3 insigni.".cmt.’g The coolers are
periodically inspected for leaks (Table 10-2). Accumulation of radicactive
contaminants in the cooling system components is menitored, and the system
decontaminated when required (Section 7.3.2.3).
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5.5.5.4 Control Room

The central control room is located in the south gallery area intermediate lavel
(65-ft floor alevation). The room 1s about 75 x 21 £t in plan, with direct
stalrway access to the building lobby and secondary access %0 the unused some
puter rocm., Principal items of control roum equipment include the main process
control panel across one side of the room, a control console, and varicus monie-
toring equipment. Fuel storage functions monitored in the sontral room are
listed in Table 5.2, Although some functions are normally controllad only from
the control room (e2.z., basin ccoler pump and fan controls and well-water pump
sontrol), the noncritical nature of all contral Systems permits establishing
local control in case the control reom becomes disabled. The control room is
sontinucusly manned, and its location in the main bduilding permits its continued

occupancy during all operations, including =mergency conditions.

5.5.5.5 Laboratory Area

The intermediate lavel of the north gallery area houses the laboratory facilie
ties required for fuel storage operation, Personnel access is from the core
rider which spans the 2ast end of the main building at 70-f% refarence slava-
tion. Equipment is arranged in individual areas as described helow:

a. Specialized counting equipment is housed in a 130 ££2 room located
against the canyon wall., The counting room is provided with heavy
concrete snielding walls and a labyrinth shislded entry door opening
0 the accessway described above.

b. The 530 ftz laboratory houses a series of fume hoods which provide
for the ventilation and contamination control required for laboratory

operations. The exit doecr ieading to the outside stairway is located
in the laboratory.

5.5.5.6 Process Steam Generator Roou
The process steam generator, condensate ccoler, surge tank, water treatment conden-
sate pumps and other equipment are housed in a separate room., There is a service

platform at the 50-ft elevation in the room for access to upper equipment levels,
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which is connected to a single leak collection sump. The sump consists

of a S-inch-diameter vertical stainlasss steel pipe embedded in %he
vault wall which extends from the top of the vaul: %o approximately
iine and necessary piping for a S-gpa (nominal) jet-out systea.
Auxiliaries for the level detection and jet-out systeas, including
4 moenitoring sample station, are located in the hydraulic aquipment
room of the main building. Water from the jet-out svstem is routed
back to the cladding wvault.

5.7 SUPPORTING FACILITIES

Supporting facilities are descr “ed in the following sections. a3 in previous
sections, those functions related exclusively o fuel reprocessing are cmitted
or discussed ocaly briefly.

5.7.1 Jtility and Service Building

On the north side of the main Suilding is located the single-story hizh-bay
utility and service building (Figure 1-4), It i3 71 x 50 £ in plan and i3
of conventional steel frame, insulated siding and roof constructicn sn a grade
level concrete foundation. The bduilding is divided into a utility section
which nouses the plant utility steam system (gas-fired boiler), the demineral-
ized water system; the primary electrical switchgear; and a persomnel section
containing change room, lunch room and office areas. The arrangement takes
into account the normal industrial safety requirements for Zas-fired steanm
generation facilities and for major electrical equipment. Consideration also
is given to isclation of normal industrial funetions and equipment from all
potential sources of radicactive contamination. Utility services are not ori-
tical to the safety of fuel storage operations. Interruption of these services
for short periods of time, up to several months, would have nc off-site impacta
as lung as vasin water level is maintained. Principal features are described
in the following paragraphs.
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5.7.1.1 Otility Section

The 1700 £&2 utility section of the building is divided into %wo rooms, th
larger of <hich houses the water demineralization and utilit: bciler systems.
The demineralizer system begins with a carbon filser o remove Jrganic material
from water entering the demineralizers. The demineralizer consists of two
parallel bdanks of series cation-anion units with degasification provisions
between beda. It is capable of treating 25 gzpm continuously or 50 zpm instan-
tanecusly from the plant utility water supply. Pumps required for operaticn,
distribution and regeneration are located nearby and a 1000-gal demineralized
water surge tank is mounted on an overhead platform in the room.

The primary unit of the utility steam System i3 a 25,000-1b/hr package boiler
ired by natural gas whicn is designed to operate at 270 psig, but is normally
limited to 125 psig. Auxiliaries include a platform-mounted 1200-gal condensate

return tank and a 300-gal deaerator, as well as condensate r~eturn and boiler
feed pumps, phosphate and nydrazine makeup and injection facilities, etec.

All normal safety provisions required %o assure safe operation and personnel
protection and %o meet all requirements of the State of Illinois boiler code

are included. A separate 300 ££2 moom in the utility section houses the primary
2lectrical distridbution switchgear for the plant. Incoming power from the
Commonwealih Edisen distribution system is reduced to 480V prior %o entry into
the utility building.

5.7.1.2 Service Section
The 1800 £%2 service section of the building contains:

a. Change room facilities with showers, lavatory and storage lockers
Lo accommodate approximately 100 operating people.

5. Lunch rocm facilities (stove, sink, refrigerator, etae.) for about
25 people.

c. About 450 ££2 of office space.
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7.3.2.1 History of Radicactive Material Concentration

{0

The history of radicactivity in the basin water is shown graphically in Figur
7-1.2 The general trend is a gradual increase in concentration wit increasing
fuel loading and time, culminating in plateaus and atrupt decreases. The plateaus
Day De caused by a reduction in the source, or establishment of a steady-3tate
condition between radicactive material addition and removal. The decreases are
due to accelerated removal of radiocesium and radiceobalt by the use of filtration
and special ion exchange material in the basin water filter.

7.3.2.2 Contaminants

The principal dissolved radiocactive contaminant in the basin water has heen
fission product cesium with concentrations ranging 4p to 10=2 Ci/ml. A means of
cesium removal has teen found that makes reduction and control of this sontaminant
relatively simple. For example, over a 10-week period in 1974, the radiocesium
concentration was reduced to one-third of that at the beginning of the period.

The basin weter inventory was correspondingly reduced from about 29 to 11 Ci.

In 1975, during a 4-week period, the radiocesium soncentration was reduced oy

3 factor of six and the basin water inventory reduced from 14 5 e:3 Ci. At

the end of the latiter period, the radiocesium concentration was 0.0009 microcurie

.

Y44 d 2 ~ : - i
per milliliter.< The MPC, for Cs-134 is 3 x 10~ Ci/al.

The ability to dramatically reduce the amount of activity in the basin was the

result of extensive studies and tests in which an inorganic molscular sieve medium,
Zaolon,3 was used to selectively remove cesium. These tests demonstrated Shat Zeolon-
'00 could successfully be added to the Powdex 3ystem and remove about tLwo-thirds of
the radiocesium per Powdex charge. B3y routinely ising Zeolon and ad justing Powdex
replacement frequency, concentrations are effectively controlled.

In addition to radiocesium, the radionuclide contributing most significantly to
basin water contamination is cobalt-60. Concentrations of this nuclide in the

basin water (typically, 1 x 10=4 Ci/ml) are attributed to corrosion products on

the surfaces of the fuel bundle which are released to the water, nrincipally during
fuel handling. Normal filtration and ion exchange reduces the cobalt concentrations
without special effort.
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As the fuel in the basin i3 increased from about 300 =0 750 TeU, the radicactive
contaminants, principally radiocesium, will tend to increase, However, w
demonstrated effectiveness of Zeolon in the filter, it {3 not expectad that any
increase will tax the existing system.

7.3.2.3 Basin Cooler Decontamination

After a period of operation, depending on the amount of new fuel received, contami-
nants accumulate on the inner surfaces of the cooler piping, tubes, and neaders.

In 1978, a chemical decontamination system was introduced which i3 available

L0 reduce exposure rates under the ococolers *o acceptable levels,

7T.3.3 Airborne Radiocactive Material Sources
M
There are five potential sources that could relsase radicactive material *o

ventilation air, where it would be passed tarough the sand filter and some frace
tion exhausted %o outside air via the stack:

a, effluent {rom the LAW evaporator:

b. vented gasses {rom shipping sasks:

8. offgas from defective fuel =nds in “he basin;

d. decontamination activities; and

e, uranium used in MFRP testing.
Although there could be radicative material in the demisted effluent from the
evaporator, the occurrence would de rare and the amount would be very small.

Vented gasses from casks are sxhausted o the LAW vault, and from there to the
air tunnel and sand filter.

During over § years of fuel Storage experience, there has been no avidence of
gasses leaking from stored fuel., Ineidental airborme contamination from decon-
tamination activities (and fuel storage area.) could oceur, although the use
of special enclosures ("greennouses") and other techniques limit such releases
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For comparison, the guideline value for compliance :o Appendix I of 10 CFR Fart

50 is 'S mRem/yr %o any organ (Regulatory Guide 1.109).
7.7.2.3 Man-Rem Calculations

Man-Rem calculations were originally done only for the astimated annual thyroid
8xposure Decause it was the maximum dose. Averages of thyroid 2Xposures were
calculated for concentric ciracles with radii of multiples of 10 miles, These
average values were multiplied Oy the population within each area whioh Zives
an average annual man-thyroid-Rem. The sum of these values “or 2ach area out
£0 a radius of 50 miles gives a total of less than four mzn-thyroid-Rem/yr for ;N
the period from 1970 to the year 2000. (An avaluation based on l-year-old fuel
would show an even lower impact.)

for comparison, the population 2xposure {rom normal background radiaticn taken
at 100 aR/yr) in the same area is about 665,000 man-Rem for 1370, o 759,000

man-Rem for the vear 2000. Therefore, the radiological impact from the Morris

Operation is insignificant.

7.7.3 Liquid Releases

There are no planned relsases of 1iquid wastes from the s3ite. Furthermore, there

i3 no mechanism under normal operating conditions for injection of corntaminatasd
water into the waste water treatment system.

7.8 REFERENCES

1. RESSAR-41 Reference Safety Analysis Report, Vol. 6, Westinghouse, December 1373
and Amendments.

2. K. J. Eger, Operating Experience - Irradiated Fuel Storage - Morris Operation,
Morris, Illinois, General Electric " spuny, May 1978 (NEDO-20969B).

2a. State of Illinois, Departmer . -7 .2 Health, Monitoring and Regulation of
Nuclear Facilities in Illino: -, Springfield, Illinois (1977). The report
shows slightly higher levels of radicactiviiy in the control counties.
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3. A proprietary product of the Norton Co.

4. The average of 111 Ci gross beta is based on data from 1374 vhrough aid-1976.
This ".«irage” nas decreased as 1977-1978 data has been incorporated; see
NEDC-20969B, May 1978. The 111 Ci gross Deta value i3 used in the off-site |

analysis.
5. Based on Morris Operation experience over more than 5 years.
5. T. Rockwell, Reactor Shielding Design Manual, VanNostrand, 1956.

7. R. 0. Gumprecht, Mathematical Basis of Computer Code RIBD, June 1368
(DUN 4136).

3. Regulatory Guide 1.109, Calculation of Annual Doses to Man from Routine
Releases of Reactor Effluents for the Purpose of Evaluating Compliance
with 10 CFR Part 50, Appendix I, March 19756,
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8. ACCIDENT SAFETY ANALYSIS

8.1 INTRODUCTION

This chapter contains an analysis of postulated accidents in terms of the cause
of such events, the 2cnsequences, and the ability of the Morris COperation orzaniza-

tion to cope with each situation.®

The function of the Mcrris Operation is to receive, store and ship irradiated
nuclear fuel. A primary requirement of these operations is to protect the public
and employees {rom excessive aexposure %o ionizing radiation, as determined by the
requirements of 10 CFR 72.68. Specifically, any individual at or beyond the czon-
trolled area boundary shall not receive a dose greater “han 5 Rem to the whole Jedy
or any organ from any design basis accident (i.s., those accidents descrided in

this chapter).

3.1.1 Release Pathways

Exposure of the public and employees might result from postulated accidents, by
iirect radiation from the fuel, by airborne release of radisactive material, or
Oy release of radicactive material to groundwater., These postulated savents are
iiscussed in this chapter. None of these potential relsases have aff-gite impacts

above the regquirements of 10 CFR 72.88.

3.1.1.1 Direct Radiation

Exposure of “ue public and employees could be postulated 5o result from direct
radiation from the fuel in storage or by release of radicactive material %o the
environs. Direct radiation from the fuel would occur only if the water level in

the storage basin became toc low to provide adequate shielding. his would pose

a hazard to persons only if they were in relatively close proximity to the basin.
Loss of water could result from postulated drainage or evaporation of the basin
water, but only when a basin make-up water supply quantity or rate i3 not sufficient
£2 keep up with the water loss. Sudden draining of water from the basin is not
credible.

#See Section 83.11 for refarences.
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8.1.1.2 Airborme Release

Airborme release of radioactive material could be postulated to result “rom Suel
becoming mechanically damaged sufficisntly to relesase fission gases from *it:in
the plenum of fuel rods. Of the zases released, only Xr-35, I-129, and I-131 would

be of concerm.

Ne nanism exists in the fuel storage anvironment %0 cause an airborne release

of _articulate radicactive material in quantities sufficient %o cause exposures
approaching the limits specified in 10 CFR 72.68. During cask operations in air
(e.g., decontamination and venting) particulate releases might occur but in very
small quantities, even under the mwst severe conditi that can be postulated.
These quantities would he wuch too small for an off-site impact. A criticality can
Se postulated to occur oy dropping a basket in such a way that all the fuel falls
out of the basket and omes %o rest in a aritical array, or by fuel baskets bein
deirormed into a critical armay by a tornado-generated missile. In reality, however,
the above events are only marginally possible and the results of aither would be
substantially less than the criteria of Part 72.58., 3Since the Miel assempliss are
designed to operate in a light water moderated critical array, such a criticality
would not cause vaporization of fiel.

3.1.1.2 Waterborne Release

Release of water containing radicactive materials zan be postulated to occur from

the LAW vault intrusion water sump if an immer container leak is assumed (Section

5.6.1.2). Water from this sump is normally disposed of in the on-site avaporation
pond, so that an off-site release would not be likely.

Water from the storage basins can be postulated %o be released due o a leak in the

basin structure, permitting water %o escape %o the surrounding rock. A small amount
of water could be released to the ground in the event of a basin water cooler leak.

(Such a leak might also cause 2 small air release »f contaminated water vapor.)
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8.1.2 Accident Description/Discussiosn

The following sections contain 4discussicns of various postulated acci.ents and

e3timates of the gquantity of radiocactive material relsase and pro

- N H . B H o -
juences. A summary of events and the sequence of avents involved in postulated
direct radiztion and radicactive material releases that could result in radiation

exposure %o the public is shown in Figure 3.1, No combination of normal and credibhle
accident events nas been developed that would result in an off-site relsase or

direct radiation that would axceed :the regulatory limits for an accident.

3ased on several analyses af the acciient at Three Mile Island No. 2 (TMI-2), a
imilar accident at DNPS would nave ro unmanageable eff2cts on activitiass a
Speration. A a3utual aid agreement 2xists detween Morris Operation and DNPS: =a:

agreement and other emergency plan implementatisn (10 CFF 50, Appendix Z), assures
that operators at Morris would receive early notificaticn of any significant amer-

gency at DNPS.

A release of noble zases and nalogens from DNPS, siailar %o or greater than at T™™I.2,
would not affect fuel storage safety at Morris. The location and aonstruction of
Morris COperation sontrsl rodm, the availability of respiratory protective masks and
Systems, the availability of protective clothing, and other radiological emergency
ereparations at Morris would zinimize the impact on Morris Operation of iny rel3ass
from DNPS.AT Zven Lf it should become necessary %o temporarily avacuate Morris
Operation, the slow loss ~f basin water Oy @vaporation and the 2ase of replacement

1

negates possible detrimental offects, and protects the public health and safety.
A simultanecus accident at Morris Cperaticn, such as a fuel drop accident (Section
3.7), would sontribute an extremely low additional dose %o that “rom 3 reactor

iccident release, less than 0.079 mRem whols Scdy and less than 0.096 mRem thyroid.

8.1.3 Exposure Paths

Of the possible exposure paths, only whole body exposure from sxternal radiation

and exposure through inhalation are considered credible at any off-site location.

No releases have been postulated that would result in the release of material (such
as I-131) to farm ands, cattle feed lots, or other sensitive areas that sould result
in an ingestion dose that would be more “han a small fraction of the regulatory limit

8.3
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8.2 LOSS OF FUEL BASIN COOLING

The basin cooling system is not critical to safety. When the cocoling svystam

i3 not in service, the w7ater make-up system can Ye used %o replace water lost

Oy evaporation. Zven if the water mak2-up system i3 out of service, -here is
adequate time %0 repair or replace both cooling and make-up systems or to provid
make-up water from alternate on-site or off-sit2 scurces. (The water make-up
system inclucdes the water well and all equipme . related %o the normal nake-up

. water supply to the basin.)

A conservative approximation of the time available to provide make-up watar
if both the cooling system and the water make-up system were out of service
nas Deen calculated %o be at least 3 days. The calczulations were based on

a constant heat load of 6.4 x ’Oé Btu/hr, which is the approximate heat load
il both basins were full of fuel like that now in storage and that pro

Lo be received. Other assumptiors were as follows:
a. uniform water temperature throughout the hasins:

b, ambient air at 70°F and 70% relative humidity in contact with the basin

water surface: and

e. basin enclosure removed, with zero air velocity across the bSasin water
surface (worst case).

Under these assumptions, the temperature of the basin water would slowly rise
(<29F/ar) for about 3 days and even slower thereaftsr (a nonlinear function
of time). The maximum temperature would be about 185°F, and more “han 39,000

. #t3 of sater would have to evapcrate before the tops of the fuel bundles would
be exposed. This would require more than 9 days.

The probability of excessively high radiation dose rates resulting from loss of

fuel basin cocling is clearly quite small in view of th ample time for repairs
t0 be made and for water to be added from any of several sources.
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8.3 DRAINAGE OF FUEL BASINS

There are no piping penetrations which, if open, could drain the fuel stor-

age basins and there are no potential paths for siphoning watar from the sasin.

i

Therefore, to inadvertently drain water From the basin th basin liner aust

%e penetrated. Because the basin structure i3 helow grade and because of the

low permeability of the surrounding rock (except for the overburden) and aigh level

of upper strata groundwater, leakage (sven if it were undetactad ) would not uncover
‘ the fuel (Appendix A.13).

8.3.1 Basin Liner Rupture Experience

An accident occurred in June 1972 that resulted in the rupture of the basin

wee -

liner and demonstrated the ability of the Morris Operation %0 withstand and

recover from such an incident. No excessive =xposure %c ionizing radia ion

s

was experianced Dy site perscnnel or the general publiz as 3 result of the

incident and no groundwater contaminaticn above Sackground lsvels was detected

The impact on the environment was so slizht as t0 be unmeasurable.

Diffia

ifficulties encountered during handling of an empty IF-100 shipping =ask

result in puncturing the liner of the cask unlocading pit. 3asin water

entered the space beftween the liner and the structura

3ome seepage into portions of the canyon in the main buil ing. No special

acticon was necessary to assure the safety of site personnel. The timing and

sequence of avents were as follows.

June 12, 1972 -

. 1120 ar Model IF-100 irradiated fuel shipping con-
tainer Serial No. 470033 was tipped while
attempting to disengage a1 jammed lifting
ycke and came tc rest against the scuth wall
of the unloading pit.



1130 Ar

Approximately

1230 hr

June 13; 1972 -

3700 hr

1430 hr

June 5, 1972 -

0900 nr

1200 hr
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Alarms in the basin leak detection sump indi-
cated an inflow of water and it was deter-
mine. inat the metal lining of the cask unload-
" @ pit wall had been punctured.

Programs were started to sample wells adiacent
%o the main building and plans implemented to

remove the cask from the pit and provide a tem-

3

porary repair.
Region III Compliance Office of the USAEC,
State and GE authorities were notified of

the incident.

The cask was removed from the unloading hasin.

A temporary patch was positioned over the
point of puncture and the outflow of water
from the basin to the liner was reduced o a
flow that was handled by the jet-out systen
(approximately 15 gZph compared to a normal
rate of 4 gph).

Fabrication of an access chamber for permanent
repair of the liner wes started.

An additional well was drilled northeast of

the building in the direction of the nearest
cottages.
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1500 ar The temporary patch apparently failed and
the leakage rate %0 the leak detection sys-
tem increased rapidly, exceeding the jet-out

-

capacity of the system,

\
1900 hAr The temporary patch was successfully replaced.
The leakage rate was determined %o be approxi-

mately 15 gZph.

June 21, 1972 -

1200 hr Decontamination, inspection, repair and modi-

fication of the tipped cask was completed.
June 24, 1372 -

2230 hr The temporary patch was removed and :the 1iccess
chamber lowered into the unloading basin. The
liner was successfully repaired by welding a stain-

less steel plate over the damaged area.

The regicns of the main building where basin water migrated were the extrace

tion cell, mechanical cell, and equipment transfer area. Moisture was also found
on the wall of the hydraulic equipment room but no other leaks were located. The
air tumel was inspected and found %o be dry. The amount of water that seeped into
the process cells was not recorded. Water was periodically pumped from the cells.
Pathways for the leakage were observed %o be around pipes that penetrate cell walls
and through construction joints. Water also leaked ar.und the seams of the cell
wall cladding into the mechanical cell.
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8.3.1.1 Leakage Disposition

Water lcss was carefully monitored from the time the breach sccurred at approx-
imately 1120 on June 12 until the temporary patch was in place at about 1420 on
vune 13, Overall loss of water during this period was about 2700 gal. Of this
amount, approximately 400 zal were accounted for through evapecration and 500 gal
through a normal basin filter medium change. Another approximately 900 zal were

-

jetted to the LAW vault from the leak detaction system. The remaining 900 zal were
unaccounted for. With the basin water activity at about 6 x 10~% uCi/ml, the unac-
counted for water contained about 2 mCi cotal activity. The average of samples taken
from the basin during this period showed C3-134 to he 2'x 10-% uCi/ml, Cs-137 3.4

x 10~% ,Ci/ml and Co-60 2 x 10~5 LCi/ml.

ouring the 4-hour period on June 19 wran the first temporary patch failed and was
replaced, approximately 200 gal of bdasin water containing lass than 1.0 mCi was
unaccounted for. During the S-hour period when the second temporary patch was removed
and the permanent repair was accomplished, approximately 1400 gal of water with con-

-

tamination of approximately 3 i was unaccounted for.

The total unaccounted-for leakage during the repair period was approximately 2500
2al. The disposition of this water, ontalning an estimated 5 mCi (primarily
Cs=-134 and Cs-137), is not known wit! certainty. It (s assumed that most, if not

- - -

all of this water remained within the confines of the structure and is contained

-~

in minute fissures or flaws in the concrete of storage basins and process cells,
If this water did leak out of the structure, its probaple disposition zan be @xplained

as follows:

During construction of the facility, explosives were used o excavata the rock
formation for the deep structures. This blasting fractured rock formations imme-
diately adjacent to the deep structures. Water accumulataes o some degree in

the fractured rock. Perched water also collects from precipitation at various
levels in these formations., The fraction of precipitation that enters the perched
water zones is not known. However, a small fraction is sufficieat to cause

a large amount of dilution of any leakage from the basins. For example, approx-
imately 6.3 million gallons of precipitation falls on the protected area in an

8.3
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average year (,33 in. annual average rainfall over an approximate 550-ft x 550~

£t area). If 10% of this rain entered the perched water reservoirs and if the

w

2500 gallons of unaccounted-for water is assumed to have leaked from the struc-
ture and uniformly mixed with the perched water, the dilution factor would be
approximately 250. Tests indicate that there is no significant connection be-
CWeen the perched water formation and the aquifers supplying water for domestic

or agricultural purposes. These aquifers are located far Selow “he perched water
zones and if contaminated water did leak from the structure, it is unlikely &!at
it would ever migrate to the lower aquifers. It is most probable that the basin
water would be captured in the perched water zcnes, becoming more diluted and
gradually dispersing. The.e are no known water wells in the area that tap perched
water zones (other than Morris Operation and DNPS sample wells).

8.3.1.2 Monitoring Program Results

Immediately after the incident, three wells were monitored for radicactivity.
An additional well was drilled 100 f% northeast of the flucrine building to
determine if any radicactive material was migrating toward the inhabited cot=-

tage area,

The wells were not pumped before taking a sample. Consequently, samplas were
taken from stagnant pools. The wells were sampled once a day from June 12

tc June 21, 1972. Afterwards, through August 14, the wells were sampled twice
a week and, currently, sampling is done once every 2 weeks. In addition, the
main watar wall for the plant has been sampled several times since -he incident.
The analyses of all samples taken indicate no activity above background levels
(<0.5 cpm/ml).

8.3.1.3 Canclusions
Recovery from the incident was rapid and successful. T™e liner was repaired

by welding a stainless steel plate over the damage ».ea. Corrective actions
to avoid similar problems were promptly initiated and included:
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9.2.3.6 Senior Engineer - Licensing and Radiological Safety

The Senior Engineer - Licensing and Radiological 3afety repor:s to the Manager -
Morris Jperation and is responsible for coordinating site regulatory matters

-
-
.

with local, 3tate, and Federal regulatory agencies, and directing the site

environuental program activities. The incumbent rev:aws facility and operatin
procedure changes to determine the need for a nuclear safety review and reviews

fuel data to assure conformance with criteria for fuel storage,
9.2.3.7 Plant Safety Committee

In addition to the organization shown in Figure 3-2, a plant safety committee

i3 established within the Morris Operation. Plant Safety Committee members

include: Manager - Plant Operations; Manager - Plant Engineering and Maintenance:
Manager - Quality Assurance and 3afaguards; Plant 3 ety Supervisor: and Senicr
Engineer - Licensing and Radiological Safety, who serves as the committee secretary.
The Manager - Morris Operation normally will be a member of the committee. Howe
aver, at his discretion, when items of particular significance are Seing considered
(@.8., in the evaluation of a major operational safety matters and development

of recommended changes in facilities or procedures affecting safety margzins),

e serves as chairman of the committee.

The Plant 3Safety Committee axercises Jurisdiction over those matters naving

radiological or nuclear safety implications, with review and approval authority.
9.2.3.8 Trained and Certified Personnel

General Electric has, and will maintain at its Morris Operation, an adequate
complement of traincd and certified personnel %o operate the facility.

9.3 TRAINING PROGRAMS
To provide and maintain a flexible, well-qualified work force for safe and

efficient operation, a comprehensive training program has tczu implemented.
Training includes:
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2. Orientation and Indoctrinatis
. ®. Radiation and Industrial Safety
¢. Selurity/Safeguards
4. Emergency 3rigade Training
‘ 2, Quality Assurance
f. Basic Plant Facilities and Organization
g. Fuel Receiving and Storage Operations
1. Utilitia:s and Operating Systeas
These trzining programs are adapted rom the programs originally orepared

for fue’ reprocessing cperations and are Yelisved %o Se more comprehensive

5 . 1 1 %4 - e < T
. than would normally Se required for “uel storage functions, only,

i

The amount of &training and retralning 2ach individual receives is directly
related tc his function, All personnel are provic.4 general or
wnich Include description of %he Morris Jperation and its functions, plant

safety considerations, secu- requirements, and emergency plans and Zeneral

procedures.

9.3.1 Operator QualiricationL?runig, and Certification

' All personnel assigned duties involving operation of systems and esquipment
rectly related %o movement of casks, locading or unloading of casks, aovement
of fuel, cperation of basin water cocling or cleanup 3ystems, radicactive waste
Ranagement operations, and other activities in the sask receiving and fuel storage
areas, including operations supervisory perscnnel, shall be trained, tested,

and certified by Genera. Zlectric as qualified to perform specift duties under
. a program approved by thoe USNRC.
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9.4 NORMAL OPERATIONS
‘.5.,1 Plant Procedures

?.ant procedures are discussed by category in the following paragrapns. Systems
and equipment requiring personnel certified for specific functions may be oper-
ated Dy noncertified personnel only if under the direct visual supervisiaon !

of an individual trained and certifi for the specific operation. .
3.4.1.1 Morris Operation Iustructions (MOI's)

A system of specific written instructions provides guidance and direction for
performance of Morris Operation activities. The in tructicons provide for proper
safety, quality, and functional considerations in the planning and implementation
of plant activities, inel luding administration, licensin g, plant engineering

and maintenance, materials, operations, quality assurance, safeguards, safety,

fleld services and transportation.
3.4.1.2 Standard Cr rating Procedures (3S0P's)
peration of Morris Cperaticn facilities are in accordance with a syst of

tandard Operating Procedures designed to provide detailed guidance and cone-

1 for all anticipated conditions. Individual procedures are pr

1]
0
(%)
"3
1]
(a8
g

the Plant Operations Unit and approved Dy the Plant Sa "et.y Committee before
Seing implemented. The Plant Operations Unit is autho zed to modify standard
procedures on an interim basis as required to cover specific conditions arising
during operations. Standard Operating Procedures are modified only after due
consideration of the safety implications of the change. Operating .ctivities
are monitored on a shift-by-shift hasis by the supervisory staff for compliance
with Standard Operating Procedures.

3.4%.1.3 Safety Manual

To provide the necessary control of work involving ionizing radiation and
radicactive materials a system of radiation protection standards has been
developed and documented in the Safety Manual. The Manager - Quality Assur-

ance and Safrguards is respcnsible for the overall administration of the
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requirements set forth in the Safety Manual. Deviation from She established
requirements nay “e required from time to time. These may be on a planned
Sasis, under special operating conditions, or there may be deviations require
Oy emergencies. Planned deviations must have prior approval of the Manager -
Quality Assurance and Safsguards or his delegated representative. Imergency
deviations must de repcrted promptly o the Operation Supervisor on duty who,

in turm, notifies the Manager - Quality Assurance and Safeguards.

3.4.1.4 Special Work Procedures

Special work procedurcs for ~ases involving nonstandard operations include
modifications to standard operating procedures and supplemental operatin
instructions, prepared for interim use on a controlled hasis and based on
specific evaluation of safety implications. There are definite time limits
on such special authorizations during which off-standard conditions are to
be corrected or established requirements revised. Special work procedures
ire approved by Quality Assurance and Safeguards, Plant Operations, and Sh

unit performing the work.

3.4.1.5 Regulated Work Procedures

An essential element of the systems for control of plant safety i3 the require-
ment that formal authorization be provided for all operating, maintenance or
repair activities which ‘.- mlve potentially hazardous conditions, i.e., work

in radiation or contaminated areas. The Regulated Work Procedure system is
designed tO assure that such work i3 accomplished in a safe and aefficient manner
in accordance with the standards and requirements set faorth in the Safety Manual.

Regulated Work Procedures dccument prescribed requirements and limits for special
work to be observed prior to beginning sach task. Responsibility for the procedural
system is assigned to the Manager - Quality Assurance and Safeguards, including
provisions for shift-by-shift monitoring of activities for compliance with control
requirements, and maintenance of necessary records of such activities. gegulated
Work Procedures are approved by the Plant Safety Committee,
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9.4.1.6 Equipment Maintenance Programs

A Work Request 3System is employed at the Morris Jperation for initiating
requests for maintenance, preventive maintenance repairs, modifications, altera-
“icns and new installations. Work fequests are reviaswed by Plant Zngineering
and Mainterance, Plant Cperations, and Quality Assurance and 3afeguards for
conformance to plant procedures and instructions. Zquipment maintenance is
performed in accordance with manufacturer's recommended practices and operating
experience. COverall responsibility for equipment maintenance is assigned to

the Manager - Plant Engineering and Maintenance. Assistance is provided by
other plant operating components, as required, to assure that safety and oper-
abili*y criteria are correctly interpreted and performance capability maintained.

5.4.2 BRecords and Reports

Complete files of activitiea relating to plant safsty are accumulated -o
lemcnstrate the adequacy of design and construction safety considerations and
L0 assure consistent application of safety principles and objectives %o plant
operation and maintenance,

3.4.2.1 Record Retenticn

Documented records of plant safety assurance activities are maintained :o
demonstrate that control requirements have Heen met, including the procedural
system documentation and compliance records noted in the preceding paragraphs;
envircnmental menitoring program ~eports; per-onnel exposure data and regu-
latory activity files.

3.4.3 ?acilit:z Modifications

Ma jor medifications of Morris Cperation facilities (those related to nuc. »ar

safety) are subjected to a comprehensive evaluation and analysis in accordance
with SFSQO procedures, which provide a formal program for design review and

quality assurance. Minor modifications and tests and experiments are performed
under provisions of Section 9.4.4.

|
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3.4.3.7 Safety Zvaluation and Projiect Planning

W#hen 2 major modification or project is proposed, a study of the concept develops
technical criteria and preliminary specifications, as well as other data necessary
for a preliminary safety evaluation (1, Figure 3-3). This evaluaticn i3 performed
by a function within SFSO (Licensing and Transpertation) that i3 separated from
organizaticnal components directly involved in “he proposed project activity.
Zngineering data and recommendations from sther SFSQO components are considerad

in this evaluation, including ~ecommendations from %he Plant Safas- committee.

The evalusti:» <utermines the reed ‘or licensing action, as well as special
studies or other evaluation of the proposed activity.

The technical criteria, safety avaluation, and other data such as incoming el

Scheduling, manpower availability, etc.) form the basis of 2 project plan
developed by Fuel Storage Projects and coordinated with the Morris Operaticn.
In scme cases, the project will he axecuted at Mcrris Operation without further

participation by Fuel 3torage Projects. The pian is presented %o management

o

£ SFSO and NEPD for appreval. Wwaen all acdministrative and technical requirements

nave Ddeen satisfied, a project authorization is issued by Manager - 3FSC.

S-11a
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9.4.3.2 Project Design Activity

Nuclear safety related and major design projects are conducted by Tuel Storage
Projects, with support furnished by Morris COperation for those requirements

that can best be satisfied at that location. Cesign activity (2

-
B

igure 3-3)
results in established functional classificaticns, specifications, drawings,

’

and other documentation, all subjeect to an intensive review. Zach document

i3 reviewed by all appropriate organizations within SFSO, including Morris
Operation, with requirements that each organ ~“ation approve the document prior

tn issue. The various features of the design are also subject o engineering
reviews, including design verificatior reviews. Throughout the design activities,
Quality Assurance Programs perscnnel mon.tor and check compliance with the
Quality Assurance Plan, especially the inspection and mcnitoring of vendor

and contracter activities.

3.4.3.3 Licensing Activity

Depending upon the content and nature of the project, Licensing aid Trans-
portation may provide an environmental report, final safety analysis report,
and special safety studies (2, Figure 3-3). Special safety studies may bhe
requested by Fuel Storage Projects, by Quality Assurance Programs or Yy other
Zanagement including Manager - Morris Operation. Management and personnel

at Morris Operation provide contributions to licensing activities, especially

in health physics and environmental fields.

Licensing activities continue as necessary Lo obtain regulatory approva. of
changes or modificaticns where required.

3.4.3.4 Project Completion

In the case of a major project, a Fuel Projects Engineer will be assigned the
project responsibility for construction, installation, testing, startup, and
relatec‘l activities (4, Figure 9-3). The Manager - Morris Operation retains
full responsibility for the safety of all other activities involving receipt,
transfer, or storage of nuclear fuel or other radicactive materials, including
operation of the facility during modification.

9-13
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The Morris Operation will furnish supporting services, liaison with lceal
government agencies, 2tc., as may de required. The project and site manage-

ment teams coordinate activities during project execution %o achisve mutual

goals in accomplisning both project and operatiocnal activities., Plant Proce-
Jures for the new facility or function are leveloped and implemented as described
in Section 3.4,

Upon completion of startup and turmover operations, all project documentation
is completed and filed (both Morris and 3an Jose sites), and responsibility
for the new facility or function assumed by Morris Operation.

9.4.3.5 Audits and Reviews

Policies and resulting requirements aestablished for Morris Operation require

periodic audit and review of the various aspects ol fu:l storage activity.
General topies for audit include-

® Nuclear criticality safety

® Radiation pfotec:‘cn

e ~hysical security

e GImergency plans

e Environmental protection

e Quality
Intermal aucits are conducted by Morris Cperation management in safeguards,
oriticality, and radiation safety. Formal audits and reviews are conducted

Oy teams from other Nuclear Energy Group and SFSO component3 in accordance
with established Group and SF3S0 Policies and Procedures,

9=14
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3.4.4 es, Tests, and riments

-hanges in the facilities descris in this report or procedures iescribed

in this report, and tests or experiments not Zescrised in this report related

0 receipt, storage, and transfar of spent fuel, zmay e perfc wed without prior

approval of the Nuclear Regulatory Commission provid that such changes, tests,
and experiments do not involve significant unreviewed nuclsar safety or environ-
mental issues, nor .=quire a change in Technical 3pecifications ar ather license

conditicns. These activities are conducted under provisions of 10 CFR 72.35,

Tzplementation of such changes, tests, and experiments i3 accomplished as directed

-

Oy applicable procedures. In general, the procedures require an appropriate
analysis and evaluation, with concurrence in proposed activity by zppropriate
Morris Cperation and SFSO staff “unctions, and lizense amendzent activity when

appropriate.

3.5 EMERGENCY PLANS

3.5.1 Purpose and Scope

Zmergency plans are =stablished and personrel are trained in emergenc® procedures
3¢ that effective actions zan bde taken under the stress ~f amergency conditions.
The interrelated emergency plans “or Morris Operation are diagraiad in Figure
3-4. The plans and procedures related to radiological emergencies ire enclcosed
within the dashed line. (The Physical Security Plan and related provisions

are not discussed in this document.)
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Emergency plamning at Morris Operation is related to the overall amers ency
plamning of 1eral Electric's Nuclear Energy Group, and radiclogical assis-
tance plans .. the State of Illinois and the Department of Inergy. An arrange-
ment has been established between Morris Operation and Commonwealth Edison
(Dresden Nuclear Power Station) for mutual assistance in emergency situations.
Likewise, emergency assistancs arrangements have been made with law enforce-

g . 2 : : e
ment, medical, ard other local agencies and services.

#See Section 9.7 lor references.
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10. OPERATION SPECIFICATIONS

In accordance with requirements of 10 CFR 72,
proposed technical specifications faor Morri
Operation have been sutuitted to the USNRC.

Therefore, Chapter 10 his been deleted.

10=1/10=2
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7. QUALITY ASSURANCE

1.1 INTRODUCTION

The activities at Morris Operation are conducted in aceordance with 2 Juality
i3surance plan r~eviewed and accepted v the USNRC and iaplemented by instructions
and procedures at the Morris facility. The quality urance plan is documented a
Spent Fuel Services Operation Quality Assurance Plan NEDO-20775'. A aicrofich
2opy of this plan is included in this repers

a

(’

11.2 QUALITY ASSURANCE TIs™ .

‘ne lnitial desizn and constructicn of the Morris facility as a fuel regrocessing
plant came under 3 quality assurance pro ogram developed by Ceneral Zlectrio.

Ouring the construction period, the USASC - then the regulatory agency --
increased 1i3 2mpnasis on the specifis methods 37 acnievin Juality assurance,

P

proposing amendzent of 0 CFR 30 o include Appendix 3, "Quality Aissurance

-~

criteria for Nuclear Power Plants.”

Sefore Appendix 3 was published, Ceneral Zlectris had incorporated guality

w
X
L8
i

sSsu

Jrovisions Into the over-all safsty assurance program for the reprocessing plant.
Zxcept for specific reguirements melatad =0 docunented record accumulation, the

ey elements called for in the then-proposed azenczent as applicadle to fuel
reprocessing facilities) had Deen included in the Jeneral STlactris prograa, which
was documentad in Supplement 2 %o =h "Jesizn and Analysis Jeport - Midwes:

s -T

Recovery Plant." Construction of the facility was complated under this progran.

After the decision not %o operate the facility as a reprocessing plant, but

o continue fuel storage ocperations, Jemeral Zlectria proposed the installation
of a2 new fuel storage system. This system was licensed oy USNRC in December
'975. The design, fabrication, and installation of this systexz were performed
dnder the current quality assurance plan, whnich i3 in accordance with applicable
requirements of ippendix 3, !0 CFR =0.
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11.3 STRUCTURES, SYSTEMS, AND COMPONENTS IMPORTANT TO SAFETY
The structures, systems, and components -mpertant to safety are listed Selow,
with a basis for designation.

a. Fuel storage basin - concrete walls, floors, and expansion gate. The

basin's concrete structure is a principal 2lement in protection of

-

stored fuel, and in the isolation of hasin water from the environment.

b. Fuel storage basin - stainless steel liner. The liner ‘orms a second
element in fuel protection and basin water isolation, facilitating
decontamination. '

Co Fuel storage system, includ.ag baskets and supporting grids. The

storage system is a principal 2lement in protectiocn of stored fuel.

de. Unloading pit doorway guard. This device i3 designed to prevent a
loaded fuel basket from being tipped 30 that “uel bundles sculd fall into
. the cask unlocading basin. The unlcading pit doorway guard i3 an 2lement

in pretection of fuel during movement of loaded bSasket.

2. Filter cell structure. The concrete z2ell, part of the hasin pumproom

e -

area, provides radiation shielding to reduce occupational exposure,
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AeT 5.2 Shipping and Disposal Costs

Shipping and burial cost estimates inc.ude the 1978 costs of shipping containers
(nonreusable), transportation fees, and burial charges at a low-level waste dise
posal site. The cost estimate includes weights and volumes of materials based
on past experience of the Morris Cperation. The transportation costs assume
that the waste will be transported %o the Hanford Reservation near Richland,
Washington.

Disposal of "clean" materials is not included in the costs shown in Table A.7-3

since noncontaminated items are not addressed in this plan. (See Section A.7.2.2.)

A contingency of 25% of the decommissioning cost (Table A.7=3, Tasks ' through 4)
was included in the %otal cost shown.

A.7.5.3 Financial Assurance

The decommissioning costs for Ceneral Zlectric's irradiated nuclear fuel storage
facilities near Morris, Illincis, estimated %o be $6,023,000, are small sompared

-y

0 %he total assets of the General Electria Company. Therefore, it is unlikely

that Gereral Zlectric would be unable to meet the financial ommitaents generally

associated with the decommissioning activities as sutlined and estimated.

On April 1S, 1980, Dr. Bertram Wolfe, Vice President and Ceneral Manager, Nuclear

Fuels and Services Division, General Zlectria Company, submittad a letter %o the

Yuclear Regulatory Commission concerning flnancial arrangemer.s for decommissioning

the Morris Operation. This letter is reproduced in Figure A.7-1.

By action of the Board of Directors in meeting on April 27, 1979 (Minute #9640,
April 27, 1979), a Vice President of General Zlectria Company may »xecute such
an obligation on behalf of the Company. A copy of this action of the Board
was attached %o Dr. Wolfe's letter of April 15.

A.?-”‘




NEDO-21326C3
January 1981

ceNERALED eLecTRIC

. SENERAL ELECTRIC COMPANY
78 CURTNER A ENUE
SAN LOSE. CALIFORNIA G828

SR SERTRAM WOGLFE
VIEL PRERIDENT AND JENERAL mANAGEN
RUCLEAR FUEL AND SERVICES DIVigiON

April 15, 1980

Cffice of Nuclear Material Safety and Safeguards
U. S. Nuclear Regulatory Commission
Washington, D. C. 20535

Attention: R. E. Cunningham, Director
Fuel Cycle & Material Safety

SUBJECT: FUNDS FOR DECOMMISSIONING MORRIS OPERATION
Docket No. 70-1308

Gentlemen:
‘ General Electric's general revenues and retained earnings, as snown
by the 1979 annual report, are sufficiently large that, at the time of

decommissioning, General Electric will have available the rescurces
deemed necessary to satisfy its cbligation to daccmmission its Morris
Operation near Morris, I11inois used for the interim storage of spent
fuel. The decommissioning of tne Morris Operation will be carried out
Oy General Electric in accordance with then applicable federal laws and
regulations.

Attached is a copy of General Electric's B3card Resolution #9620
dated April 27, 1973 concerning the execution of contracts and other
instruments which authorizes a Vice President of Genera) Electric
Company to sign this letter.

Sincerely,
s B Pk
'.},"'_, s L MMLL =1

Attachments

Figure A.7-1, Letter from Dr. Bertram Wolfe, Vice President and
General Manager, Nuclear Fuel & Services Division,
. Regarding Financial Arrangements for Decommissioning
Morris Operation
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