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,SECTION 1

1.0 INTRODUCTION

The Morris Operation (MO) is a large facility originally
designed for reprocessing spent fuel but subsequently licensed
for spent fuel storage only. General Electric Company, who

owns the MO, has applied for an increase in the licensed

capacity and the Illinois Attorney General (IAG) has been

recogn'ized as an intervenor on behalf of the people of the

State of Illinois in ti.e licensing proceedings regarding this
expansion. MH3 Technical Associates has been retained by

the '.AG to review the reports and documentation of the Appli-
cant in the MO licensing proces 2, the environmental statement

and safety evaluations by the regulatory bodies and the reports

on spent fuel storage technology, and to perform a study assess-

ing the extent to which the risk to health and safety of the
i public is i=pacted by expansion of MO.

The study has taken place over a six-month period and

includes the benefit of a four-hour cour of the Morris f acility,

several meetings with members of the IAG office, and several

hundred docu=ents received through discovery requests . The

following =cjor aspects of the MO which could impact risk have

been considered in this study: the site, the facility, major

sys te=s , =aj or equipment, procedures, and operating his tory.

An effort has been made to correlate the findings with the

existing contentions in the intervention. This report is a

s" a y of the findings of the study.

1-1
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SECTION 2

2.0 HISTORY OF THE MORRIS OPERATION

The Morris Operation was originally designed by General

, Electric Company (GE) as a spent fuel reprocessing facility.
Construction started in early 1968 on what was then called

the cidwes: Fuel Recovery Plant (MFRP) . In Dece=ber of 19 71,

GE received an AEC license (1)for receiving, handling, and

storing Special Nuclear Materials , =ainly fissionable uraniu=
and plutoniu= in the for:2 of irradiated fuel. When construction

was co=pleted, the plant was subjected to preoperational tests

and trial runs with test fuel rods constructed of deple:ed
uraniu=. These tests and subsequen: evaluation by a Task

Force under the guidance of Dr. Charles Reed of GE disclosed

technical proble=s with the MFRP that made 1: undesirable for

GE to proceed with the reprocessing of con:=ercial spent reactor
fuel.(2) As a result of the GE decision, in Nove=ber 1974 thei

AEC issued az. order (3) requiring partial dis =antling of the

facility :o render i: inoperable, thus preventing any unauthori-

| ::ed activ:.ty involving Special Nuclear Ma:erials . A: about the

same ti=e, the GE license was amendedb) to per=it the receipt,

storage, and transfer of nuclear fuel from boiling water

reactors (3WR's) and pres'surized water reac: ors (FWR's) .

The fuel storage basin at MO was origi.: ally designed
for 100 .'.'"T (=e:ric tons of uraniu=) U) to be contained in 32
fuel baskets with a . adj acen: pool designed :o hold con:ainers

2-1
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of high level waste (=ainly s trentiu=, cesiu= and iodine)
resulting fro = the reprocessing operation. In Dececher of,

1975 the license was a= ended (6) to per=it the conversion of

this high level waste pool to a spent fuel storage pool by
, the addition of fuel storage racks and changes to the handling

equipment. This =odification increased the MO capacity fro =
100 to 750 MrdM. A Nove=ber 1977 accounting by GE showed

, that the MO had 295 MIEM of stored fuel, 51 MIEM of space con-

tracted, and 354 MrdM of reserve (7) space.

In April of 1977 GE requested of the NRC a license

. amend =ent to per=i: expansion of the MO by 1100 MTdM

capacity of 1850 MTdM. This 's to be acco=plished by building.

an additional fuel storage pool to be attached to the existing
pool. The addition of this storage pool (referred to as Basin

3) is to be done without transferring the exis ting stored
fuel fro = 3asins 1 and 2. The expansion creates new technical

i

; _ considerations and a potential increase in risk. Currently,

the hearing process has been suspended at the request of the

Applicant to await a national policy decision on vaste disposal.

,
With the United States govern =ent decision to delay

reprocessing indefinitely, =any options are being evaluated
t
'

for existing and new spent fuel storage facili ies. GE has

,
s:udied the conversion of the unused reprocessing canyon (the

I concre:e hall where the reprocessing equip =en: is in a par-

ially dis =au:: led state) for the use as a dry s:orage facili y

.
for spen: fuel,{3) ard has considered using dense racks and

2-2
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soluble poison (borated solution for absorption of neutrons

to prevent criticality) as a means of increasing storage.

capacity.(9) There is also the possibility that the govern-
=ent will take over the MO facility. (10)-

, - The U.S. policy for spent fuel storage and long-ter=
4, waste disposal has not yet evolved. The present federal

. regulations are lacking in authority and control over inde-
j, pendent spent fuel s torage sys tems .
'n -

@ 3ecause of this, MO, the only operating Away-Fro =-Reactor
.-
'

(AFR) storage facility, has an uncertain future. However, it
|9

is clear that MO is potentially attractive for early exploration
to provide a stopgap solution to a serious national proble=.,

Thus, each step in the revision or expansion of MO =ust be;

carefully reviewed and evaluated not only with regard to the
near ter= effect on the health and safety of the Illinois'

j public, but also as to the i=plications that such ac: ions may
have on the eventual U.S. was te disposal policy.

'

.

't

.

.
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SECTICN 3

3.0 REVIEW OF THE CONSOLIDATED SAFETY ANALYSIS
REFORT (CSAR)

'

The Consolidated Safety Analysis Report (CSAR) (1)is

an abbre'viated version of the Safety Analysis Report (SAR)

originally created for the Midwest Fuel Reprocessing Plant {2)

The CSAR has been updated and edited to cover only the sections
.

and infor=ation pertaining to the receipt, storage and transfer
of spent nuclear fuel, thus reflecting the new =ission of the
Morris facilinj.

The CSAR is divided into three =ain subjects :

descrip ion of the site and facilitye

descriptien of the procedures and designe

features incorporated to =ini=1:e radiation

exposure during nor=s1 operation

analysis of radiological impact of postulatede
,

i
~

accidents

This section of the study docu=ents our review of the

i=portant aspects of the site and facility during normal
operation. Section 4 docu=ents . e review of the accident
analyses.

3.1 SITE

. The MO site is located approxi=a:ely 50 =iles southwest

of Chicago, as shewn in Figure 3-1. This site hat be:h

f avorable and unfavorable characteristics for a nuclear fuel
storage facility. The positive si:e features include the

following:

| 3-1
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1. Only 5,000 people live within the five-mile radius

of the Morris Operation. (3) The population in

this area is esti=ated Oc increase to 6,500 by
1980.C')

. 2. Fairly co=petent rock is found just below the
i surface.

3. Major earthquakes are uncommon in this area. (5)

4 Twenty-four nuclear monitoring facilities have

recently been set up in the area to supplement

the more than 50 federal and state monitoring

stations active for more than a decade.(6) ,

There are also site features which are unfavorable to
locating the expanded MO at this site:

1. Over 6 million people (I) live within 50 miles of
the site (projected to increase to 8 million (0)
by 1980).

2. Over 5 million people live in the 450 sector (NE

and NNE of MO) where the wind blows effluents from
the MO site more thir 107. of the year. C9) A major

base of radioactivi y could impact these pecple if-

:

adequate precautiers (e.g. , evacuation or staying

indoors) were not taken.
- 3. lornadoes are co= mon to the area wi:h abou: one

:hird of the 140 :ornadoes reported in Illinois

classified :s des:ructive. Two :ornados have been

reported near the MO si:e but caused no da= age

3-3
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to the site. (10) (The existing structures covering

, the storage basin are not expected to survive a

tornado.)(11)
_

4 The proposed basin addition would have one corner

, en an identified earthquake fault. Ecwever, this
i

fault has been declared incapable of producing a

f major earthquake.(12)
i

'
. 5. The site is at the head waters of major state and

4

i; national river syste=s with the Des Plaines and

j Kankakee Rivers feeding the Illinois River and

eventually the N1ssissippi. A major radioactive

release might conta=inate the water used by hun-
!

|- ' reds of thousands of consu=ers downstream from

the site.
-

.

i !
- These factors may not rule out the Morris site as a

'

spent fuel storage site, but the factors do need to bei carefully'

considered, especially in light of the possibility that the MD
'

could become a de facto permanent waste disposal site.

'' 3.2 FACILITY
t i

Many aspects of the exis ting facilities will be utilized

for the expansion. Figure 3-2 shows the MO with Fuc1 Basin 3-

~

added (Ices 11). The major structures and equipment which will

be shared with the new basin and which thus are i=portant to
1

the safety of the proposed expansion are:
,

.

3-4
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cc:k receiving area (Items 3, 6 and 7)e

ventilation systeme

sand filter and stack (includes Ice =s 15,17, and 20)e

evaporator (located in the main building, Item 12)e

- e IR (low active waste) vault

There are several major syste=s which are to be added

during the expansion:

e Basin 3

basin water filtration facility (Item 22)e

water cooling system for basine

e ventilation system (extension)

instru=entation including new area radiatione

monitoring and criticality ins truments (not shown

on Figure 3-2)

In the following subsections of this report, these and

other =ajor systems are reviewed to show how their normal

and accident conditions can i= pact safety.

3.2.1 VENTIIATION SYSTEM

The main sources of airborne radioactivity are:

e effluents from the IE vault

vented gas from shipping caskse

e gases and volatiles from the pool and deconta d nation

areas

off-gas fro = leaking rodse

3-6
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The ventilation system is designed to fhsh clean air

- over the pool areas, drough the canyon, and en to the sand

filter and stack. A parallel path flows through the control

room as shown in Figure 3-3.
- There are some features o'f the system which are. insuffi-

ciently described in the CSAR to evaluate their i= pact on
.e 3fe ty . For exa=ple, Figure 3-3, taken from the CSAR, shows

- the ventilation system recirculating a portion of the air

through the heating / air conditioning unit. This could cause

a build-up of radioactive con =-4nants in the unit as well as

- distributing airborne conta 4nants from one basin to another.

In the event the screen or sand filter should clog, the blowers

frz1, or the stack ice up or fail, i: could be possible for

the blowers on the heating / air conditioning unit to force air

backwards through the centrol room. The i= pact would be small

because there are not =any airborne con:aminants during normal

. operation, but could be a complica:ing factor during an accident.

By far, the =ajor airborne conta=inant emitted from

ruptured or leaking spent fuel will be krypton-85.(13) Krypton

. activity in spent fuel vill range from 1000 to 10,000 curies /MTFJ.

depending on the exposure and cooling time (24,000 FiD/MI vich

one year cooling is about 7000 Ci/MTIDO ,with 20 - 45% assumed

:o be in the plem=1 and released from the basin in the even:

of a rupture of the fuel cladding. K ypton (Kr) is a rela:ively

iner: noble gas and therefore v3 y difficul: to fil:er or

ex::ac: from :he ven:ila ion stream. As a resul:, i: is si=cly

3-7
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passed through the sand filter and out the stack. The above

, mentioned ventilation system failures could concentrate the

gases and cause a heal -h risk to the e::gloye.es .

The CSAR evaluates the risk to the public of airborne
, radioactivity release by camparing the dose averaged over 5

million people within 50 miles v the site to the background
dose that same population receives. (14) This tec'r@ pm-:

. duces a deceptively favorable comparison because the impact

of any one accident will not be felt by 5 million people.
Ancther co=parison used in the CSAR is to compare Kr release

from the MO to that of the nearby Dresden Nuclear Power Station.

Clearly, the release from MO should never be as large as that
from a large reactor complex such as Dresden I, II, and III

6which is quoted as 1.68 x 10 curies (Ci) in the year 1973(15)

This comparison is further misleading because it implies the

Dresden release is acceptable when in fact the EPA has recently

proposed the upper li=it for noble gas release should be lowered

to 50,000 Ci/G;i,- YR(16) (curies per gigawatt electrical year) ,
a factor of 20 lower than Ob: figure quoted in the ''.SAR.

! The CS AR analysis for Kr release assumes the maxi =um

release as the release of the gases in the gap of only one
basket :of PWR fual. The CSAR analysis should also consider

, a syste=atic mechanism which may corrode or weaken many fuel

rods at one ti=e to cause the si=ultannus release of their
contained gases. Factors which could centribute to such

! cc: osive processes are discussed in a later section.

3-9
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An additional concern about the ventilation system is

, that the air intake is at the top floor of the main building
(east end) which is located about 400 feeu north of the stack
(see Fig. 3-2). This appears to be an undesirable pos ' cion_

for an air pick-up point because the erst prevalent direction.

for wind it from the south. The stack release is 300 feet
ij above grad.. and the intake structures are about 50 feet above

grade . (17)
. -

.

3.2.2 BASIN WATER FILTER

In the basin filter system shown in Figure 3-4, no

redundancy or cross-connections appear to have been provided.

This makes both systems (the original system and the new

Basin 3 system) single-failure prone with only a loose coup-
ling through the basin gates per=itting the two systems to
share the other's load. Such a condition would only be of

1 -
concern, however, if the basin were heavily loaded with high|

.

t

| exposure, short-cooling-period fuel and even in this situation,
t

only if the cooling cannot be restored in a reasonable period
of ti=e (probably several days) .

The nor=al function of the filter is to re=ove detri-
= ental contaminants from the water. Principal sources of

radioactive conta=ination are:
.

activated corrosion productse

fission products on the exterior of the fuel rodse

fission product leaking from the rodse

3-10
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The most prevalent contaminant in the basin water has

been the fission produe: Cesium, which, in 1974 reached con-

centrations of 10-2 microcuries per =illimeter. This is

about 30 times the .Wrd mm Permissible Concentration
(occupational) forwater(MPC)$10)

y
,

During the review of the original MO expansion (to 750
MTU), the NRC selected Argonne Labs to review the environmental

i= pact. Their major concern was the water activity. The,

Argonne reviewers recotinended additional ion exchanges (removnl)

since their analyses indicated a linear increase in radioactivity
. of the storage pool. The increased activity was felt to be a

danger both to the environ =ent and to the plant personnel. '19)

In response to these concerns, the filter system at the MO

was aug=ented by adding Zeolon to the Powdex filter. This y

change has brought the radioactive Cesium level within the

| acceptable range for the present fuel capacity. MO pe sonnel

are confident that this change will resolve the problem for
the new basin as well.

4

3.2.3 3ASIN WATER COOLING SYSTEM

For the Basin Water Cooling System shown in Fign:.e 3-5,

= ore consideration has been given to sharing of the two systems .

,
However, in the new and existing systers there is no provision

for precluding crud or cone =~dnation build-up in the indivi-

dual co=conen:s nor is there a shielded area fer the ecuip=en:
as was provi h d for :he wa:e filters (see Figure 3-l.).

|
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Radioactivity build-up ir. the Fin-Fan cooler for Basins 1

and 2 precluded ex: ended periods in one of the main working

areas nex: to Basin 2 at the time of the May 1973 tour of
the MO (ref. Appendix 3) .

3.2.4 BASIN 3 ADDITION

The construction of Basin 3 will involve some very
. que s tionable activities . First, the radioactive fuel stored

in Basins 1 and 2 is being left in place during construction.
Second, most of the area to be occupied by Basin 3 =ust be

blasted from the shale bedrock material. Third, the south

wall of Basin 2, including the full height gate, wil' be

exposed during portions of the construction. Yourth, it is

possible the south wall could be overstressed by the hydro
and shock loads caused by the construction process. (20) yf

the wall or the expansien gate were to fail, the failure could

- cause a very rapid loss of pool coolant to the excavated area

with possible detrimental effects on fuel cladding integrity

of newer or weakened fuel. However, the previous excavation

and backfill of the area adjacent to the south wall may pro-

duce a sufficient =itigating effect to prevent overs:ress

condition.
|

In August 1975, a leak developed in the exoansion gate

the sou:h end of Basin 2. (2l) This is :he sa=e gate thata:

=us: =ain: sin the in:egrity of the basin during the cons truction

process for Basin 3. Methods o avoid such problers during

3-14
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cons truction presently being considered include structures

, , to hold the gate in place and secondary da=s to catch
leakage . (22)

Safe co=pletion of the expansion program poses a di-
l e==s . A reduced risk during construction would be provided
by the removal of all fuel. However, the reason for the

expansion progra= is that there is nowhere to send currently

generated spent fuel, much less the spent fuel now at MO.,

This poses an even greater proble= for the future when it could

be necessary, due to some unforeseen event, to remove the fuel

and drain the MO pools. Where would the fuel be shipped?

Clearly, a contingency plan should be developed before = ore;

fuel is brought into the MO.

| Basin 3 will also have an expansion ga:e at its south

; wall which would indicate that additional MD expansion =ay be
i

conte =placed by the Applicant.

3.2.5 CASK RECEIVING AREA

When a cask is received at the Morris site , the federal

regulations require that it be s= ear tested for external con-
.

I ta=ination within 3 hours.(93) A review of selected docu=ents~

fro = the NRC files on Morris reveals that several casks have

shown u with ex:e:nal contamination as =uch as 5 times the
.

li=it. Table 3-1 gives a partial listing of reported conta=1-

na:ed casks. Shipmen:s fro = the nearby Dresden Nuclear 5:a: ion

resul:ed in repeated violations of the centa 'na:icn li=ics .

3-15
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TABLE 3-1

PARTIAL LISTING OF REPORTS OF
EXCESSIVE RADIOACTIVE CONTAM? NATION * ON

p"TERNAL SURFACES OF RECEIVED CASK SHIPMENTS

EX.Of?LES AT THE MORRIS OPERATION:

Cask Date Frem Max. CPM *:

IF 100 - 0035 5/12/75 - -

IF 100 - 0034 5/17/75 - -

'

IF 100 - 0034 5/31/75 - -

IF 300 - 301 9/10/75 - -

8/7/76 Dresden 97,000-

8/8/76 Dresden 87,000-

3/25/76 San Onofre 117,000-

3/23/76 San Onofre 314,000-

NAC - IB 3/15/76 - -

,

,

4/2/76 San Onofre 81,000-

IF - 300 6/23/76 Dresden 52,000

'

5/29/76 San Onofre 314,185-

u

**n

SOURCE. Reports by NRC Region III Inspection & Enforce =en:.

Exceeding li=its in 10 CFR 20.205 (lgss than 22,000*
disin:egrazion per second per 100 e=-) .

Converstion factor from CSAR p . 7-7 is 6.43x10-341 Ci/C?M.**

Three addi:ional excessively con:2 'nated casks were not
reported, per Region II! II Inspection Repor: No. 070!7I303/
75-04

DOT exe=p:ed several Dresden shiptents frem 10 CFR 20. 205b(2)m

reporting li=i:, per Region III II Inspection Report
i 070-1308/76-05.t

3-16,
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Yet, the Department of Transportation decided that the Drcsden

s'aipments would be exempted from the reporting requirement

(for references , see footroces on Table 3-1) . It is not clear

how many casks . what 1.evel of contamination, or what amount

of occupational exposure was involved in this decision, or what

the basis for th'is ruling was since the shipments traveled
through areas of public cess, and thus represented a risk

to the people in that area.

After the smear test, the cask is vented and flushed

to the Low Activity Waste (LAW) vault. If the flushed coolant
measures too h'.gh a radiation level it indicates the cladding
of the fuel contained within the cask may have failed. In

the past, some failed fuel was shipped to Morris . For example,

much of the Dresden 2 fuel was removed and shipped to MO because

it failed. However, it is currently not planned to ship fuel,

|

| known to be failed or leaking to the Morris facility. The

,
cask flush test is supposed to detect fuel that has failed due

to shipment and to warn the personnel involved that special
procedures are required.(20) If the cask flush test indicates

a large amount of fuel damage, the cask may not be received.

When asked where it would go if not receivable, the Morris

people did not have an answer.(25)I

The flexible shielded lines involved in the cask flush
are a potential source of radiation leakage in the event th at

a line rupture occurs when there is failed or leaking fuel in
the cask being flushed.

3-17
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3.2.6 CASK UNLOADING BASIN

Once the cask is flushed and the head bolts loosened,

the cask is lowered onto the shelf of the unloading basin
for removal of the head. From there it is lowered into the

,
bottom of the " pit" or unloading basin for transfer of the

fuel to baskets . Once the baskets are filled, they are lifted!

through a special gate into the storage basin. The special

, gate is designed to prevent tipping of the baske into the

deep basin; an accident of concern since it could produce a

criticality .

However, a perhaps less likely, but more serious acci-

dent could occur if the cask were to tip from the shelf into

the deeper portion of the " pit". Such an event could occur

during the head re= oval operation if one head bolt was lef:

loosened and the crane, atte=pting to lift the head, instead

tilted the cask (hung by the one loosened bol ) . Failure of

the single stud could release the cask in this cilted position.

The falling cask could catch on the edge of the shelf long

enough to disgorge the fuel bundles to the bottom of the pool.

Misoperation of the radio-controlled cask handling crane during
the covement fro = the shelf to the pi is another potential

cause for this accident.

The resulting criticality could be more severe than

that assessed by the Safety Evalua: ion Report (SER) (-* Tsince9A

it could involve up :o 2% :i=es as =any bundles (7 for the

IF300 cask and 10 for NL 10/24 cask). The consecuences would

be increased if the cask subsecuen:ly fell on:o :he fuel causing

I
I 3-13
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physical failure of the cladding and releasing the fission
products and gases within.

There has already been one reported incident in which

an IF-200 cask was lifted during the head removal operation
with one bolt inadvertently left in place.(27),

A considerable a=ount of effort has been put into

establishing procedural controls and restraints on operation
. of the cranes, particularly in the unloading basin. Procedural

control alone may not provide sufficient means of preventing
accidents. The same consideration given to the basket tilt

preventer gate is needed in the for= of a cask tilt preventing

device.

1

3.2.7 LOW ACTIVITY WASTE (LAO VAULT

The radioactivity from the liquid processes of the MO

is acct =rulated in the LAW vault. This 600,000 gallon under-

ground tank is a reinforced concrete cylindrical vault incasing

a carbon steel tank. (phenolic coated) and is located in close

proximity to the storage pool and the canyon of the main

|
building. Conta=inated liquids are sent to the LAW vault

I
-

from the following sources:

e Basin water treatment waste

Cask decon== # nation area (su=p and cask flush),
o

|
!

e LX4 evapora:or and stea=polishar botto=s

! Laboratory was:ese

ce11 su=ps (excepe UJ4 intrurion is sen: toe

process sever)
|

I
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e Laundry

,
e Basin leak detection system

Transfer of liquids from the cladding vaulte

Liquids are pu= ped from the IE vault to the IR
-

evaporator in the canyon area. There they are concentrated

with the vapors released to the stack via the sand filter

and the residue ou=ced back to the LAW vault.
'

The current quantity of radioactivity in the LKJ vault

is reported at about 60 curies and increasing slowly (28) This.

is a fairly low quantity and does not represent a large risk.
'

However, over the years the vault and its piping will accu =u-

late a larger and larger inventory of radioactive sludge.
Using a nominal figure of 0.2 Ci/MTHM/yr stored (,-Q~) this could

'

accu =ula:e as much as 10,000 Ci over a 25-year period. The

accidental leakage or release of this =aterial would then have
,

a greater associated risk.

There are two stainless steel encased pipes wnien appear

to run from the LAW vault to the basin water clean-up

system and the cladding vault (see Figure 3-2) . The design
'

and protection of these pipes is not described in the CSAR,

but they provide a potential leakage path during transfer :o

and from the LXJ vault. Another area that is not well enough

described in the CSAR to assess its i=portance is the security

aspec:s of :he LR vaul: access hatches.

A1: hough the K4 vaul: appears to be very subs:an:ial

a s: ucture, the liner appears vulnerable :o chemical corresion.

3-20
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One exan:ple of accidental transfer of a smaJ.1 amount of acid

solution has already occurred.(30) The accident was in con-

junction with process testing and therefore is not likely to

recur, but is nonetheless a concern.

.

a

e

.

m

.
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SECTION s

4.0 ACCIDENT SAFETY ANALYSIS
.

This section contains the evalua: ion of accident

sequences which could cause risk to people in the vicinity
of the Mods Operati:n or people who may be affected by
the various pathways of radia-don release. It is often

stated in the CSAR that the storage of spent fuel is a

passive and benign process. However, the present license

aIlows 2.5 billion. curies (1) of fission products to be

stored in the MO pool; that is nore radioactivity than in

some reactors and is therefore worthy of cautious treat =ent.

The proposed expansion will more than double this potential

store of radioactive fission products plus adding several
tens of tons af fissionable uranium and plutoniu=(2) e, eg,

MO inventory. The fissionable material must be kept apart

to avoid accidental criticality.
:

For several of the radioactive elements in MO (e.g.

cesium, strontium) small quantities dispersed to the environs

can pose a health and safety hazard. Such a release of radio-

activity may be the result of events such as accidents, errors ,
.

or sabotage.

The approach in this analysis is to evaluate different
~

accident sequences by considering each accident initiator and

|
defining the sequence of events which could follow, potentially

leading to a radiation release to the environs. Cc=bining

these sequences crea:es wha: is termed an even: tree.

4-1
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Quantification of the events probability and conse-

quences is a possible next step in evaluating overall risk.

Although the absolute value of risk so derived is of question-
able value, the development of a thorough event tree may be

very useful in identifying vulnerable points in the sys:e=
.

design. It is beyond the present scope of this study to

quantify each branch of the event tree and its consequence,

but the steps to acco=plish this are discussed in Sections 4.2.2

nd 4.2.3.

This study uses as a base the safety analysis found in

the CSAR, Chapter 8. The CSAR analysis defines the three basic

steps leading to public exposure: Liquid pathway, the gaseous

pathway, and direct radiation. yrom this base we have added

other events which =ay centribute to the risk.

4.1 ACCIDENT nMATORS AND SIOUENCES

The CSAR identifies nine major inipiators , and in
Chapter 8 discusses the secuence of events and possible cen-

sequence due to each of these,

Criticality (basket spill)e

Cooling system failuree

Loss of make-up water sources (pri=ary and bask-up)e

Bundle drop accidents &e
.

e Baske: drop accidents

Cask drop accidentse

Missiles (:ornado genera:ed)e

e yin-fan cooler leak

Earthquakese

4-2
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To these, we add the following initiators:

e Construction-caused accidents

Criticality (cask spill)e

e Corrosien

Tornado (evacuating pool),
e

e S abo tage

o Htiman error

, c Pipe failure

Cask handling err::e

Cask overpressure ventinge

The following are brief descriptions of each of the
added initiators with the postulated sequence of events
which could produce a release of radiation and a risk to
the public. -

4.1.1 CONSTRUCTION-CAUSED ACCIDENTS

A major feature of the expansion is the addition of

| 3asin 3 contiguous with Basin 2 and utilizing the expansion
ga:e built into the end of the second basin. This presents

a hazardous situation.

{ See:1cn 3.2.4 described the construction plans which
1

! call for blas:ing the shale founda: ion material frc= the area-

of the new basin while the spent fuel re=ains in the old basin,
i=:ediately adjacen: :o the blasting. Several construction
caused d -=ge secuences can be envisioned: The failure of

l the south wall of 3asin 2(3) :he failure of the gate be: ween

| 4-3
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Basin 2 and the exposed pic for Basin 3, fracture of the

foundation of Basin 2, rock missiles caused by the blasting, ,

and i=pacting Basin 2, fires in adjacent areas and equip-
ment needed for the existing basins.

,

These accident initiators could cause damage to stored

fuel, direct radiation exposure, leakage of conta=inated pool
wa:er, and the need to remove the existing spent fuel to
implement repairs. This last eventuality creates a dile=ma..

,

Obviously, if there were space available for such a transfer
i

there would be no need for constructing Basin 3. The other

question is whether or not casks could be found to make such.

a transfer in a short period of ti=e. Clearly these are

problems which need to be addressed in advance of any con-
- strue: ion.

4.1.2 CRITICALITY (CASK S?ILL)

The CSAR evaluates one general form of criticality and

concludes it is not possible because of the grid spacing,
poison effect of the baske material, procedural control, and

! conservative assumptiens in the analysis. The NRC in their
' evaluation assumed a single basket of P'JR fuel (esl.6 MT)

is spilled and forms a critical mass but of low yield
19(10 fission /MT) and of no serious consequences. (')

'

The possibility exists for a larger nu=ber of bundles

Oc be involved in a cri:icality' accident. One way this could

j happen is during a cask spill. Section 3 discusses a secuence
t

I

t

l
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of events that could spill the contents of the cask onto

the floor of the unloading pit, creating a c:iticality with

the possible co= plication of physical damage to the fuel
by the falling cask. The larger casks hold the equivalent
of 2 to 2 baskets of fuel (see Table 4-1) . The possible

consequences would be radiation exposure of personnel and

gaseous release from the damaged fuel. It is unlikely but

.
possible that a prompt criticality could produce a sufficiently
large quantity of heat to forn a steam bubble which would

force some water out of the pool.
,

Another means of involving more than one basket is by
the impact of a tornado-caused missile. The missile could

shear off the hold-down pins on the impacted baskets, causing

the tipping and spilling of adjacent baskets. The probability

=ay be fairly low that such an event would produce the neces-;

sary configuration of bundles to create a major criticality.
;

However, if the event did occur, there could also be added

heat and radiation contributed by fuel adjacent to the spill
but s till in the baskets.

4.1.3 CORROSION

Despite the apparent passive nature of spent fuel
storage, the fuel is subject to silent, slow, des true:ive

forces such as corrosion of the fuel cladding. Most cladding

which will be stored in the Morris facility is a =irconiu=
alley. Zirceniu: (or :ircaley) is less susceptible to

corrosien than =os metals , but one is dea'.ing with the

L-5
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TABLE 4-1

CHARACTERISTICS OF SPENT FUEL SHIPP7NG CASKS * & STORAGE BAS:GTS

Capacity
(Assemblies)~-

Cask Tvoe No. of Casks BWR PWR
*

). .
NAC Truck 4 2 1

(Leghl Weight)
(NFS-4 type)

~| NFS-4 Truck 2 2 1
(Legal weight)-

' NL 1/2 Truck 3 2 1
k' (Legal weight)
n

! IF-300 Rail 4 18 7>

[ NL 10/24 Rail 4 24 10
>

TN 8 Truck 2 0 3
(Overweight)

..

TN 9 Truck 3 7 0
(Overweight)

7 NL 1/2 Truck 2 2 1
(Legal weight)

,

T

; 3aske:

PWR Basket 4; -
-

3WR 3askets 9
-

-

.

:)

.\

.

-

r-

*Scurce: S t er.: Fuel Storare S:udv 1976-1986, AIF, April 1977.

4-6
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possibility of long periods of storage. If there is no clear

: resolu: ion of :he was te reposi:ory ques tion, the MO may beco=e

the de factor waste disposal site for a large quan:i:y of
spent fuel. History for storing spent fuel in pools goes

back only 20 years and the experience is pri=arily for low
.

exposure fuel. There is less than 15 years experience with
storage of high exposure fuels.(5) Therefore, it cannot be

said with certainty what will happen to high exposure fuels
'

stored for longer periods of time.

Water chemistry is vitally i=portant to preventing

corrosion of spent fuel cladding, and chlorine content is

one key concern. Concentrations of less than one par: per

=illion ( < 1 ppm) of chlorine are reco== ended for long-:crm
storage in pools.(0) The MO pools are reported to be between

4 and 5 ppm chlorine with the specified limit at 10 ppo. {7) 4

This may prove to be a problem for long-ter= storage of higher
exposure (longer reactor residence time) fuel. The chlorine

can induce stress corrosion cracking or, in the case of

weakened fuel, complete an already started process. Water

acidity and iodine concentration are additional factors

affecting cladding corrosion.(0) Once corrosion produces

leaks through the fuel cladding, the gaseous fission by-

products stored in the fuel gap and plenum have a chance to

excape , pass through the water, through the sand filter and

cu: the stack to the environs.

The CSAR has analyzed the release of radioactive fission

gases due no a single baske: drop and due to a tornado missile

4-7
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i= pact involving one basket (maximu= of 6 bundles B'4R fuel,

4 bundles FWR fuel) and concluded the accident would produce

an insignificant result (9) However, there were 1055 bundles

stored in MO as of April 1977h10) and the proposed pool

expansion will permit mere than quadruple that quantity (11).',

Each fuel bundle contains from one to four thousand curies

of Kr-85 depending on its exposure (12) Thus, there nay be

millions of curies of fission gases in the fuel already

stored at MO, and this na=ber may also quadruple. If a major

corrosion problem developed to the point of affecting the

- integrity cf many fuel bundles , the leaks could result in the

release of large quantities of fission gases, much larger

than presently analyzed in the CSAR.
,

Several =itiga:ing influences exist in the present

design which could reduce the chances and i= pact of such a

release. The chlorine concen: ration is measured periodically

(al: hough chlorine content and water conductivity are not
lis:ed as quantities monitored in the control roem)(13) and

j any radiation releases would be sen: out through the stack

,
and thus greatly diluted. On the other hand, factors which

increase the chances of a corrosion-caused release accident

are the higher exposure fuel likely to be stored in the fu:ure,

the possibility of hu=an error introducing higher chlorine
t

cencentrazions into the pool, and the possibili:7 of =a' #---** cn

of the =ake-up wa:er de=ineralizer causing excessive chlorine;

levels (well wa:er on the size is abeu: 100 pp= chlorine , en

times :he '# #- #cr the pool).(1 }

,

4-8
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4.1.4 TOPSADO CAUSUG REDUCE'D POOL WATER LEVEL

The CSAR analyzes the i= pact of missiles on thr pool
I

liner and spent fuel, but the CSAR does not consider the
.

possibility of the tornado actually removing a large portion

. of the cooling water from the pools. The tornado analysis*

j assumes that the sheetmetal building covering the pool is
blown away by the force of the tornado. (15) The possibility

of the cochined event of a tornado markedly reducing the pool

level as well as introducing missiles i=pacting the fuel
,

'' and/or liner should be evaluated.

Water level reduction could have two effects: (1) to
.; expose the fuel, thereby creating a cooling proble=, and (2)
~

to increase the da= age that missiles would inflict on the fuel

and/or liner. This accident sequence appears to be excluded
.

3,

from the CSAR.

Additional analysis is required to deter =ine if fuel

melting occurs in the event cooling is los t. Some experts

feel that spent fuel discharged = ore than 3 months and stored

in conventional racks might not melt even if provided only

,

with air cooling. However, one expert concludes that if

melting did occur, it would likely melt through the basin

liner.(15) The i: pact of dense storage and longer exposure

fuel would need to be considered before a conclusion could

be reached for MO.

-

4-9

.

--e..- , ._ g3 =, ,. e- . , , __ ._,-,m,,.e-- _,,=.-,+-,,g,,w,,.t ..i-- , ee-- ,,-ea- w - - - - - - -*wy si- = +aea- * .



~. . _ -. -

1

a. .

!

!
|

!

4.1.5 SABOTAGE

The CSAR includes sabotage in the accident analysis

event diagra= with the footnote:

" Effects of sabotage [are assumed to be]17)equiva-lent to natural events or accidents." (
The CSAR treatnent of the potential of sabotage is

;

cursory because almost all of the accident analyses involve
only single system failures or single fuel basket events.

,

Clearly sabotage has the potential of involving nunerous

baskets, numerous systems, or even the entire inventory of
spent fuel.

Recently, a great deal of attention has been focused

on establishing deterrents , barriers and procedures against
sabotage in order to =ee: the latest NRC regulations.(10)

The effect of this action is to reduce the chances of a
successful sabotage, but it does not eli=inate it as a

possible accident initiator. The regulatory attention and

publicity =ay in fact result in an increase in the nu=ber of

sabotage atta= pts.

The spent fuel pool is so=etimes considered less suscep-
' tible to sabotage than many other targets in our society. The

saboteur's motive =ight be to destroy the facility rather than
any interes in the dispersion of the tens of cons of SNM which -

are con ained in the fuel rods. The preceding =o:ive, however,

increases the nu=her of options available to the saboteur.

7ulnerable poin:s include the expansion gates , cooling syste=s,
LAW vaul:, and the fuel i:self. For exa=ple, the storage pools

lack a physical barrier between the observer and the water. The

4-10
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basin wall rises 2 or 3 feet above the walkway but otherwise
I

there is litt' to prevent a person from dropping something
into the pool. A more indirect approach could involve the

high speed i= pact of a train car (such as a cask carrier)
into the cask receiving area which could result in tha

. launching of a missile or projectile into the unloading
basin with the intent of damaging the pool liner and re-
leasing the coolant.

- Most likely, a successful sabotage attempt would re-
quire explosives and a person on the inside. During the

construction of the proposed expansion, many construction
- personnel and a considerable quantity of explosives will be

in the icnediate vicinity of the existing spent fuel pool
and supporting equipment. The applicant's security forces

and surveillance requirements will certainly need to be
expanded during the construction period.

4.1.6 HUMAN ERROR
.

The MO relies on procedural control of processes and

personnel actions in many cases related to the handling and

movement of radioactive materials. Procedures are only as
.

good as the people atte=pting to follow them. There are

nu=erous exa=ples where people have violated the procedures

or =ade errors which created a potentially dangerous si:uatien.
.

A very real possibili:y exists that human error could lead to

a seric:s accident. Exa=ples of hu=an error related proble=s

experienced;at MO include :

e The cas: rip acciden: in 1972 tha: ruptured :he

pool liner.

. 4-11
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Attenpted to re=ove the head of an IF 200 caske
'

with one bolt still engaged, causing entire cask
to lift.

Crane incident where NAC-1 cask head hit thee

scaffolding on the decontamination pad.

A fuel basket hook was dropped during heade

replace =ent operation.

Acid solution inadvertently transferred toe

. the LKJ vault while process testing.

An acotone fire occurred during a weldinge

operation.

,None ' these incidents resulted in a seriou.s release.-

,

Ecwever, the possibility exists that other hu=an errors could

lead to serious accidents that are not as easily controlled
and not as forgi-dng in their i= pact. In addition, no NRC

regulations exist governing the licensing of ISFSF operators.

The lack of a for=al licensing pro.:edure =ay increase the

likelihmod of hu=an error.

4.1.7 PIPE FAILUFI

Failures of some critical pipes could release fairly

large quantities of radiation to the local evir' The cask

flush line carries the flushed coolant w. ict . be contani-

nated with radioactive gases (Kr-85 =ainl-! and fission
.

products (e.g. , Iodine and Cesiu= isotopes) due to failed

fuel in the cask. Depending en the nu=ber and type of fuel

failures, this could be 1000's of curies of gas and 100's of
.

curies of non-gaseous fussion products .

The pipe which ca: ries -he flow between the '.E4 vault

and the cladding vault is another exz:ple (see Figure 3-2) .

4-12
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This could contain concentrated was te and sludge -and leaks

from it would be in direct contact with the soil. There

may be other syste=s and pipes in MD where failures could

release radioactivity. There is at present no known large
,

radiation source on the Morris site except the stored fuel.
,

itself. However, af:er a considerable period of time, the

accesulated LAW vault inventory will increase to the point
. where it would be extremely hazardous if released.

The LAR vault sludge will consist of concentrated
,

extractions from the fuel pool coolant, filters, resins,
and cask flushing liquids. The larges t contributing source

of radioactive cont =~# nation of an ISFSF is shedding of the
deposited radioactive =aterial on the surface of the fuel

ele =ents. These deposits are referred to as " crud" and con-

sist of activated corrosion products and the components of
failed fuel. The major corrosion products are generally Co -58,

,

| , Co-60, and Ma-54 The major fission products expected are

Cs-134, Cs-137, Ru-106, Rh-106, Zr-95, Nb-95, Sb-114, Cc 144,
I-129, I-131.{19) Other sources of contaminatien of these pools

, are contaminated coolant from shipping casks, some tritium in

| cochined form, and some disolved radioactive gases. Using a

buildup race of 0.1 Ci/ day {20) this will result in a hundred curies

buildup of LW vault inventory every few years or thousands of

curies over the life:i=e of the facility. It takes more than

a =illien gallons of water (about 3 acre-feet) to dilute jus:
1

| one curie of Os-134 Oc an acceptable level.(-~) Thus,
"
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inadvertent release of even a fraction of the LAW vault
inventory via a pipe break, sabotage or other means could

contaminate a large volu=e of surface or ground water.

4.1.8 CASY. HANDLING ERROR

While in the cask, the spent fuel is in a potentially
-

I

hacardous condition. The cask has a limitect coolant supply,
and the fuel is subjected to the vibration and shock of

transit in the direction of its weakest dimension. The spent
-

fuel mus: survive this following exposure to as high as
44,000 WD/MTr24* with shipment from the reactor as early as

-

three months af:er discharge.(22)

In receiving the cask and moving it into the unloading
pool, there are several critical steps where an error in
handling ceuld expose the workers to the high radiation of
the fuel, cause drop or damage of the cask, or release some
of the radioactivi:y contained in the cask.

_ . . _ . _ _ . . . . . . _ _ . _

| - The critical steps involved include the lifting, venting,
flushing, head bole loosening, lowering onto the unloading shelf,

1

head removal, lowering into the unloading pit, re= oval of fuel,|

l

'

and recovery of the cask. Many of these s teps are co= parable
,

to the processes involved in moving fuel at a reac:or. These
|

'

WD/MI"N: Megawa:: days (thermal)/ metric ton of heavy metal(mainly uranium).

L-ll
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processes have been shown to be subject to errors on at

least seven occasions in the period 1974-1977, when 3WR
- fuel bundles have been dropped while being moved {23)

Weaknesses in design procedu es and personnel actions-

contributed to these reactor incidents . Si=ilar errors

and inciden:s are possible at the MO site.-
-

4.1.9 CASK OVERPRESSURE VENT

Many casks vent into special containers which are
.

attached indirectly to the cask, while other casks =ay
vent to the a =osphere.

Failure to properly vent the cask or an unexpected

pressure rise during receiving resulting in uncontrolled

venting, could release radioactive gases and water to the

environ =ent, causing, as a =ini=um, exposure to operating
personnel.

4.1.10 SPENT FUEL POOL COOLING LIMITATIONS

The heat generated by a bundle of spent fuel decays

at a rate deter =ined by the he.lf lives of the various fission

products, actinides and fissionable =aterials contained in
|

the fuel bundle. The quantity of these =aterials present in
'

any particular bundle is a function of the histo:7 of the

bundle (i.e., the exposure in MRD/r:IM and the specific power

| rate of operation in MR/MTEM), and the length of ti=e the

fuel bundle has been discharged frc= the reactor.

The CSAR upper exposure 7 '-3 - #cr MO fuel in 44,000

MRD/MTEh with shipment to MO no sooner than 90 days after
' discharge fro: the . ac:or. However, =any of the analyses

. 4-15
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in the CSAR used values as low as 2400MRD/MTEM and cooling
and ti=es up to one year. (24) Where less than =axi=cn con-
ditions are used, they are justified on the basis of the

currently secred fuel (about 300 MTEM) being less than

15,000 EIM average exposure. This bears further analysi

as does the i= pact of adding higher exposure, shorter cooling
'

. -

ti=e fuel to fill the expansion project.
The average her c generation (KW/MTHM) of fuel as a

function of ti=e after discharge is shown in Figure 4-1. This,

curve is based on fuel with an exposure of 25,000 MRD/EDi and

35 MR/MTEM specific power, which is consisten: with =any of the
:|

CSAR analyses and =ay represent an average condition, but is

still not a worst case analyses. Fro = this curve, the pres-
ently installed and planned cooling capacity of 4.7 MR is seen

to be, adequate for an average fuel cooling ti=e (after discharge)
of three to four years. Shorter average cooling time for the

stored spent fuel =ay require additional cooling capacity.
i Another critical variable is the rate at which spent

fuel is received at the MO. Figures 4-2 A and 4-2 3 analyze

two cases which show the i= pact of rate of arrival of spent
fuel. Assuming that one year old fuel is received at 200 EDI

per year, the pools will be filled in seven years, and the

cooling systa= is =arginally able to acco=odate the resulting
inventory of spen: fuel and its generated heat.

Case 3 shows the same One year old spen: fuel, bu: re-

ceived a: 100 MTEM per year. For this case, the pool cocling

capaci:7 is clearly adecuate. Ecwever, for spent fuel which

4-16
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has been less than one year out of the reactor and/or re-

ceived at a race greater than 200 MIEM/ year (95) the cooling-

capacity appears te be =arginal or inadequate. The CSAR

does not analyze the maxi =u= rate of receipt of spent fuel

vi:h the uppe- 'd #~ conditions of exposure , specific power
and recency of dis charge.

4.2 ACCIDENT PROBA3ILITIES AND CONSEOUENCES

4.2.1 EVENT DIAGRAMS

Each accident initiator discussed in the preceding
subsections contributes to one or more pathways which could

result in release of radiation to the environ =ent. The event

sequences are defined in CSAR as the Liquid, Caseous, and

Direct Radiation pathways. By defining inter =ediate states

of the cri:ical variables , postulated accident sequences or
events can be diagraced. Figure 4-3 shows the resulting

Even: Diagrams for the three pathways. For ease of cc= pari-

son with the CSAR Even: Diagra=f0) the same sy=bolis= is

us e d. The diagra=s are read frc= bo::o= to top with inica-

ting events shown in dia=onds and "or" sy=bols indica:ing

that any one of the inputs to the "cr" sy=bol can cause the
outpu: state to exist.

Whereas sc=e of the event sequences =ay =ainly affec:

the workers at the size (e.g., cask overpressure venting) ,

in general, the acciden: sequences lead :o exposure of :he

general public in :he vicini:7 of :he MO. Over exposure =ay

be defined as exceeding the per=issible li=i: as given in
10 CTR 100.

1-20
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Because data is lacking, quantification of the po-
tantial range of sceident probabilities consequences was
not attecpted at this ti=e. The risks resulting from these

additional sequences should be thoroughly addressed during

the future licensing proceedings to ensure they are adequately

evaluated and that proper preccutions are taken to prevent
their' occurrence. The general steps for this risk assess =ent

are described in the following sections.

4.2.2 ACCIDENT PROBABILITY

To complete the assessment, each of the accident

initiators should be evaluated in terms of likelihood of
~

occurrence (in units such as even:s/ year, e vents / demand,

or events / fuel assembly moved) . Actual experience may not

be available for all the initiators considered. Ia such

cases , comparable experience or engineering estimates must

be =ade. Multiplying the probabilities of the events in the

event tree (assuming independent events) will give the overall
probability of the sequence occurring. Clearly, this wi.ll

require consideration of both release and dispersion mechanis=s

which requires that meteorological and demographical data be
analyzed. This process should be completed for each sequence
s tarting with each initiator.

The resulting probability da:a will indicate the most '

likely paths and thus the weakes: links in the existing design.
But this alone is no: sufficien: : j us:ify changes . One

mus: firs: look a: the censequences due :o each sequence.

4-22
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4.2.3 ACCIDENT CONSEOUENCES

The calculation of consequences involves an estimation
' of the a=ount of radioactive material released, the manner in

which it is dispersed, the population it comes into contact

with, and the expected health and safety effects it creates.
~

For the different categories of release, the health effects

would be evaluated for early fatalitics and illnesses as well

as long term fatalities and illnesses. Having both the
'

probability values and the consequence values, the relative
'

values risk (estimated as the product of probability and
consequence), are useful in deciding what action or i= prove-

ments in the facility or operating procedures are desirable
,

to reduce the risk to the public.

.

4-23
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SECTION 5

.

5.0 FUTUPI RISKS

The pri=ary pu pose of this risk analysis has been to

(a) review the Morris existing and proposed expansion program
-

.

(Proj ec: IV) facilities and to (b) evaluate the accident possi-
bilities for the present and future spent fuel storage program.

'

This assessment
-

is necessarily limited by the uncertainties the
.

face the spent fuel / waste disposal program in the United States.

There are many factors which contribute to the uncertainty of

MO risk assessment. Several of the major factors are discussed

in the following subsections.

5.1 HIGHER EXPOSUFI FUELS

The current state of the nuclear fuel cycle is forcing a

change on the nature of spent fuel that will be entering the
storage cycle. The eli=ination of the reprocessing step pro-

. vides incentive to the utility to drive existing and future

fuels to high burnups so as to extract as much fission r...ergy
as possible. Early fuel performance, characterized by frequent

failures, has been evaluated and it is now apparent that cost

failures have becn influenced by the rate of core power level
change.(1) Change rate restrictions have been i= posed and fuel

- life appears to be increasing.

Fuel design goals new are ai=ing at exposures of 40,000

>Md/>.T.-2 or grea:erP) These fac:crs, coupled wi:h the rend

.

5-1
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.

towards strs:ched refueling cycles to i= prove plant avail-

ability, all contribute towards = ore severe fuel duty and
.

higher exposures. This condition is confirmed in the =ost
Depart =ent of Energy report on spent fuel (3) whichrecen:

indicates average exposure of 31000 WD/YJdM (270 for BWR,
.

,

33000 for PWR) for=s the basis of their planning.

Long-term (greater than ten years) fuel storage ex-

.
perience in the U.S. is predo=inantly with low-exposure fuel
(m 10,000 WD/MrdM.)(') The addition of 30 - 50,000 WD/MTEM

exposure fuel to the stock will mean substantially higher
per-unit inventories of fission products and a partially de-
graded (weaker) pri=ary release barrier (the cladding) . These

changing conditions with storage times beyond current experi-

ence introduce so=e uncertainty into Morris' future operation.

5.2 OTdER THAN LWR FUELS

. There are =any unknowns in the source and type of

future fuels that pay be operated and stored. One gas-cooled

reactor is now in operation generating spent fuel. Breeder

reactors may eventually go into operation and produce extre=ely
high burn-up fuel. Deco ==issioning of nuclear facilities may

produce some highly radioactive =a:erials which will require
long-te= s:orage. Storage of the radioac:ive =aterials re-

sulting f. = any of these operations would be possible and

likely at MO, especially if MO should :nzn ou: :o be :he only
licensed AFR with available capaci:f.

5-2
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5.3 USE OF MD AS A SURF

The Spen: Unreprocessed Fuel (SURF) Facility is a.

fuel storage concept wherein spen fuel is encapsula:ed at.

'

stored in one of various forrs of retrievable storage, pen
'

. decisions on ulti= ate disposal or reprocessing. The op ic

considered include both dry and wet storage, above and bel,

t
i ground. A recent study (5) ccusidered the details of sever
!

g- alternates at a Hanford, Washington site. One of these is
I air-cooled vault storage facility which consists of a long
f heavily-shielded concrete vault with air flow passing thro

from one end to the other for fuel cooling. It takes lit:-.,

;j imagination to substitute the MO =ain reprocessing canyon
i.

(slightly renovated) as an alterna:ive or supplenent to th
Hanford reference plant. The schedule of this sa=e study,,

envisioned a 1985 start in converting the 9,000 MTU spen:
expected to be in AFR storage at that date. Cc=plete tran,

of all AFR stored fuel plus addi:ional fu 1 produced would
l

conplete the transition by 1998.>

GE has already conducted studies of converting the :
canyon to an air storage facility for fuel cooled over five

years,50) a plan very similar to the SURF concept. If thi.

were to be done, the time cor~' t=ent for the life of MO wo-

be considerably extended since the design life of a SURF i.

expected to be a: least 50 years. Transition by default c.

such a facility into a per=anen: repository is a definite
possibili:7

|
|
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5.4 CHANGING REGULATIONS (
Present NRC regulations cover processing facilities

and reactors, but do not specifically address independent

j storage facilities for reactor spent fuel. This results in
i.

less rigid review of such facili':les. For example, the first

2 Licensed Fuel Facility Status Resort,(7) lists the MO as a

licensed facility, but does not require MO to report its

'. effluent data even though it is licensed to have 2.5 billion
!

-( curies of fission products in inventory.

I The licensing of independent spent fuel storage facili-

ties has been performed to date totally without the benefit
' '

of specific licensing regulations . As stated by the NRC

'in the Draft Generic Environmental Impact Statecent on. the..

handling of spent reactor fuel:(0)
" Pertinent sections of 10 CFR Parts 19, 20, 30,
40, 51, 70, 71, and 73 now apply to spent fuel-

storage installation. These regulations cover'.

the possession of special nuclear materials, but-

were promulgated to cover such possession inci-
dental to manufacturing tvoe operations. TE'ese
regulations ao not specifically cover spent fuel
storage enig type operations under static storage
conditions . (emphasis added)

The NFS West Valley plant was licensed under 10 CFR

Part 50, and the GE Morria plant under 10 CFR Part 70. Title 10,

CFK Part 50 covers the licensing of production and utilization

facilities and, as such, is primarily intended for use in the

licensing of electrical production facilities, while Part 70

l,

applies to the possession of special nuclear materials. When,
~

the decision was made by General Electric to forego the start-

| up of the fuel reprocessing plant, it was obvious that the

5-4
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Appendix ? to Part 50, which specifically addresses only fuel

reprocessing plants , would not app'ly. Accordingly, the Morris

operation was licensed under Part 70 even though, as pointed

out in NUREG-0404(9)-

,
" . . . . . . . . . . . . the pertinent raquirements of
10 CF". Part 70 are worded in general language
and recuire inte.rpretations in specific
licensing actions.

NUREG-0404 identifies the need for a more definitive regula-
' tion base and indicates (10) g3,g,

"a proposed new rule 10 CFR Part 72, Licensing
Requirements for Storage of Spent Fuel in an
Independent Spent Fuel Storage Installation,
is being prepared."

The establishment of these regulations will provide a basis

for the licensing of an AFR and, presumably, for a spent fuel

waste repository.

These new par: 72 regulations have just been issued for

cor=:ent . To the extent that the regulations may dictate

facility modification, new risk may be incurred.

5.5 DE FACTO WASTE STORAGE SITES

As resolution of the was ce disposal dile==a continues to

be delayed, the likelihood of MO becoming a de facto waste storage

site increases. With many years backlog of military wastes to

dispose of, the probability is high that the milita::f waste will

take priority in the per=anent disposal program. A se-ies of

AFR's and expanded reactor spent fuel storage pools is therefore

:he =os: probable scenario for the =it-ters future.

5-5
|

i

l



_

-- -
. _ _ _ . . . _ . . _ _ ., ,

. . _ _ _m .-

.

REFERENCES

~

1. Roberts , A. & Ocken, H. . I= proving Nuclear Fuel
Performance, EPRI Journal, Oct. 1978.

2. Zirconiur. Behavior in a Nuclear Environment, EPRI
Journal, Jun. 1978.

'

3. DOE /ET-0055, Preli=inary Estimates of the Charge
for Spcut-Fuel Storage and Disposal Services, Jul.
1978, page 14

4 3NWL-2256/UC-70, Johnson, A.B. , Behavior of Spent
, . Nuclear Fuel in Water Pool Storage, Sep. 1977.

5. Spent Unreprocessed Fuel Facility - Engineering
Studies , Rockwell Hanford Operation and Kaiser
Engineers, RHO-LD-2, Feb. 10, 1978.

6. SER - Fuel Storaze Facility Excansion - NEDO-21624.

7. Licensed Fuel Facility Status Recort, NUREG-0430,
Vol. 1, No. 1, May 1978.

8. NL~4EG-0404, Draft GEIS on Handling and Storage of
Spent Light Water Power Reactor Fuel, Vol. 1 & 2,
Mar. 1978.

9. Ibid, page 3-13.

10. Ibid, page 3-13.
.

%

e

.

5-6

_ -. . -- -- - --



- - ~ - - - . - . . . . .

_

.. .s.

SECTION 6

6.0 DECOMMISSIONING

As discussed in Section 5, MO will undoubtedly operate

well into the next century. During this time , it will receive

large quantities of spent fuel and, consequently, will accu =u-

late radioactive material through operation of the process

.

loops. If current regulations prevail, ultimately MO will

need to be decom=issioned. The financial responsibility of

this will fall on who=ever has title to the facili:y at that

time.

There are presently no specific NRC regulations covering

the licensing and ultimate decot:=issioning of a spent fuel

storage facility although such regulations are scheduled for

issuance in 1980-81(1)and proposed Part 72 Licensing Require-

=ents for ISFSI (facilities) were published for co= ment in the

October 6 Federal Register $ ) The regulations , when established,i

will define require =ents for the ultimate disposition of the Mo

facility. q

Decoc=issioning uncertainty is reflected in the wording :
-

of sections of the CSAR, Chapter 4.5.2, " Proposed Decot::=issioning

Methods ," refers to plans of sealing, i= mobilizing, restricting

access, and/or solidifying in place. In general, the plan
~

described folicws " entombment" philosophy rather than the

re :::T. of -he size to original o- '' ' ed access condi: ion.

6-1

. __ - _ . , , -. . . . _-. . _ _ _ . . - _ . - - - .



_

,, . ,.
-- -

.

A review of MO operations identifies several areas

, where radioactive material will accu =ulate in relatively
large quantities . These are:

e LAR vault

e Evaporator

Cladding vault >e

e Sand filter

e Pool filters

e Grid structures (pool)

Fin-fan cooler and pipinge

Drains and sumpse

o. Chemical vault '

Potential problems associated with MO decom 4ssioning, -

|
' assuming total removal of all radioactive componenta are dis-

cussed in the following subsections.

6.1 LAW VAULT

| The LAW vault consists of a 600,000 gallon steel tank,
1

housed in an underground reinforced concrete struc.ture. The

slurry (sludge) of all contaminated waste liquids are to be

collected, concentrated and stored in the LAW vault throughout

| , the life of the facility. Disposition of the LAW vault sludge
i

! will probably be acco=plished by remote pu= ping and =ixing

with concrete in barrels for burial at another was te site.

.

i

6-2
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Depending on de age of the slurry and the extent of solidi-

.

fication of the bottoms , this may be more or less effective

in re=ote removal of most of the sludge. Semi-manual removal

of solidified material may be required.
The steel tank (walls), sumps, pumps, and piping will

.

also need to be removed as will portions (if not all) of the

concrete strucutes. Full removal could require blasting with

. chance for release of some of the surface contamination to the
environs. Removal will probably not be an insurmountable

problem provided proper decont=~4 nation is performed in advance

so as to control or minimise the release of contamination. Such

decont= ' lation, however, will probably require the addition of
temporary processing equipment since the LAW vault would

not then be available to receive such effluent. In general,

i the cost and effort required for LAW vault disposal are large
1

but not insolvable.

I 6.2 EVAPORATOR
l
t

| The location of the evaporator in the canyon will be an

aid in deco 'ssioning the device. This provides the capa-
.

| bility for deconta=ination with good ventilation control by
i

passing the gases through the sand filter before release. Care
t
'

will be required during re= oval to avoid conta=ination of other
,

non-conta 'nated equipment, or of the massive concrete canyon

st=cture itself.

6-3
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6.3 SAND FILTER

, The sand filter is a large building (75 x 80 x 15 ft)

filled with graded gravel and sand. For deco ==issioning, the

proble= will be to re=ove the filter media (sand) without

re=obiliting the particulates the filter has recoved from the,

airstream over the life of the plant. A water backwashing

scheme is proposed in the CSAR which would generate a large

voluz of contaminated water. The water would be . collected

in the canyon deconta=ination cell for subsequent trea ant

(presu= ably involving the evaporator if it has not been pre-

viously deco ==issioned) .
:

An alternative is to mix the filter bed material into

; concrete in 55-gallon drums and ship it away for burial. This

j method will require control of the air to prevent conta=inazion

of the environ =ent by the recobiliced particles . In actual

practice, a co=bination of both =ethods will probably be

required.
1

6.4 POOL GRID STRUCTURES

The old grids from Basin 1 and 2 were cut up and shipped

to a waste burial site. The same plan could be i=clemented

for disposal of grids and liner place in the future. 'dovever ,
.

they will have received much longer exposure and =uch greater

crud buildup, requiring greater care in handling.

|
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6.5 PIPES, PUMPS, FILTERS, ETC.

. Most structures of this sice are small enough or can

be cut up into small enough pieces to be drum =ad and hauled

to a waste burial site for disposition.

6.6 SEQUENCE OF DECOMMISSIONING

Perhaps the most difficult part of a total decommis-

sioning plan is to sequence the operation properly so as to

take advantage of existing clean-up and radiation control

equipment. Specifically, the evaporator, sand filter and

LAW vault are vital systems that will be needed durfag the

deco-4ssioning process and must be kept in service as long

as possible. This will help to reduce on-site /off-site
,

exposure--an essential goal of deco-issioning. Ultimately,

decocmissioning will necessitate the procurement and utilization

I of temporary waste receiving, ventilation, and control equip-

.
ment to per=it the removal of these essential items.

| The feasibility and cost of deco d ssioning a similar
|

| facility, the Barnwell Reprocessing Plant, was studied by

3|TJL for the NRC$ The sequencing, schedule , and cos t con-

sidered in that study would probably,be similar. It was

es ti=ated that complete dis =antlement would take approxi=ately

$58 =illion. Assuming that estimate is accurate, MO dis-

mantle =ene would probably be somewha: less than that due to

the fac: tha: less highly-con =-dnated ecuipmen: would be

required to be handled.

.6-5
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SECTION 7

7.0 SUbMARY AND RECOMMENDATIONS
-

Compared to reactor operation, the operation of the MO

spent fuel facility is a relatively passive process. MO utilizes
'

neither high technology nor complicated quipcent. However, even

before the proposed expansion, the quantity ilone 6f authorized

fissionable material (46.5 NT of U-235 and Pu-239) and fission
'

preducts (2.5 billion curies) requirc careful control and
operation to prevent their release to the environment.

This study has reviewed the present and planned Mo fa-;

.

cilities and identified important accident sequences which con-
tribute to the public risk. The study has focused on identi-
bying the possible problem areas and accident initiators but

has not attempted to quantify the probability or consequences.
! The following is a su= mary of the findings of the study.

7.1 SUMMARY

The Morris Operation (MO) expansion program will increase
-

the spent fuel storage capacity from 750 metric tons (MTEM)

to 1850 MTEM. To co=plete the expansion, an additional
-

secrage pool must be constructed contiguous to the existing
storage basins. The addition involves heavy construction work,
including blasting. Several supporting systems are being added

-

or expanded to handle the new spent fuel. These include the
basin fil:er sys:em, basin water-cooling sys:em, ven:ila: ion

syste=, basin crane and radiation moni:oring instru=enza: ion.
.

!
l 7-1
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Some of the major risks of operation of MO are evaluated

in the Consolidated Safety Analysis Report (CS AR) . However,

in so=e cases the CSAR assu=otions are incomplete and some

accident sequences have been ositted entirely. To accurately

evaluate the risk to the public the additional accidents must
~ be identified, evaluated and quantified. Listed below are,

1

summaries of the important findings of the study.

A major uncertainty in risk is causeu by the proposede

construction program which includes blasting in the

vicinity of the existing pool without removing the
e: tis ting spent fuel. The possibility of damage to the

basin walls , gates and foundation as well as sabotage

must be considered.

The uncertainty of the fuel storage policy. of the U.S.e

makes the future role of MO uncertain. Additional

construction (if it is decided to go beyond the present

expansion plan) in the future would be working around

an inventory of spent fuel as much as 2 times the

present limit.

e Perhaps the greates: risk of MO i.s that it will become

a de facto permanent was te storage s1.te or a SURF, thus

greatly extending the length of time the spent fuel

remains on site.

A c-iticality accident can be caused by other mechan-e

isms than identified in the CSAR. Major effort has

gone into evaluating and preventing a criticality

7-2
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due to a basket tipping into the cask unloading pit.
However, there are additional tipping accidents that

- could occur and potentially result in a criticality
accident. These are a cask spill into the unloading
pit and basket spill into the basin. In addition,

'

it is possible a =issile could impact more than one

bundle in the pool causing a larger spill and criti-

cality than analyzed in the CSAR.

There are no apparent plans for transfedng the spente

fuel to another site in the event of a major accident

.

which could require emptying the pool and repairing
the basin. Under these conditions , delays in irple-

menting a transfer could be detrimental and result in

public exposura to radiation.
.

The present security precautions of limited accesse

and mechanical sniffing for explosives will be ineffec-

tive during the major construction project required
to blas t, excavate and construct Basin 3.

The building covering the existing pools (Basin 1 ande

2), is a metal-sided building providing only nominal physi

cal security and doubtful environmentcl protection (it

is assumed to be blown away in the tornado analysis) .

Thus, externalitiesfauch as tornados , missiles , and

sabotage are = ore likely to inflict da= age on the

s tore d fuel .

7-3

. ,

.. r------n.- -. ,, .- - ----n. - - ---------s



_

.- ,-
. - . . . .

-

= = . - .=- . . . . -
-

..

Some accident sequences which have not been evaluatede

are an airplane crash impacting the pool, a tornado
- causing evacuation of a large percentage of the pool

coolant , and gross corrosion of the-pool.

The MO chlorine concentration limit seems too high toe
.

ensure against corrosion of the fuel cladcl.rg. Failure

of demineralizing systems could lead to excessive levels

of chlorine in the pool.
.

e The LAW vault and sand filters represent the major

accumulations of radioactivity (outside of the fuel

itself) and will require great care and planning in

de commis sioning. The present plan for decommissioning

by entombment is inadequate if the current trend toward

total facility removal is fol'. owed. The NRC regulati$is

| do not cover Independent Sp'ent Fuel Storage Facilities

(ISFSF) but are likely to be revised to do so. The

revisions may significantly impact the design and
4

operation of the MO facility.

7.2 RECOMMENDATIONS
'

As a resul: of the study, several reco==endations have been

identified to i= prove the safety and to reduce the risk of oper-
|

azion of the Morris facili:y. Lis:ed below are che maj or re-
'

cc==endations:

1. Develop a contingency plan for re=oving the fuel and

draining the basin in :he even: cf a cajer proble:.

;

7-b
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2. Develop a master plan for Morris Operation. Consider

one maj or renovation to its ulttnate condition, rather

than piecemeal additions which keep the MO in a constant

,

state of change with extra fuel handling and risk

associated with each change.

[. Review c5e plan to construct expansicn Basin 3 while fuel
~

is stored in Basin 1 and 2. Evaluate the possibility of
.

removing the spent fuel prior to construction.

4 Evaluate increased security during periods of con-
struction and blasting.

.

5. Harden the storage building to protect against

externalities which could release the 2.5 million
curies of fission products authorized to be stored at

MO.

6. Add devices to prevent tipping of cask into unloading

pit and tipping of baskets into storage basin.

7. Review chloride concentration levels in terms of

long-term corrosion i= pact.

8. Perform an analysis of a tornado evacuating water fro =

the pool.

9. Analyze :he event of a missile causing mul:iple baske:

tips and bundle spills and possible criticality.

(The SER NR-FM-001 Dec. 1973 hypothesires a one

baske: cri:icali y.)

10. Revise NRC regula:icns to cover spen: fuel facili:ies;

i

| (e.g. recuire reporting of effluents from spen: fuel

s:crage facilities).

7-5
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11. Complete an analysis of airplane crash effect on the
pool and stored fuel.

12. Cover the pool and circulate air under cover rather

than expose workers to breathing releases so as to be
-

consistent with ALARA. This will also provide great-
er security.

.

,

1

|

|

|

7-6
- . _ - . - . -. . _ , . -.. - - . . - . . . . . . - _ . . . , --. . . - _ .



.-

.

- . . - -.
--

- . .. ..
-

-

., . . _
,

.

.

*
APPENDIX A

CROSS REFERENCE - INTERVENTION
'

CONTENTIONS OF THE STATE OF ILLINOIS

AND RELATED DESCRIPTION IN THE MH3 STLTY

.

The people of the State of Illinois represented by the

Illinois Attorney General (IAG) entered the Morris Expansion
licensing process with their Petition for Leave to Intervene -

,

and Recues t for Hearing, Docket No. 70-1308, Sep te=b er 16, 1977.

In this petition, they address several arguments in support of
i
'

a stay of the hearings and several technical contentions which

may have an important impact on the helath and safety of the

public in the vicinity of the Morris Operation (MO) .

The following is an abreviated descrition of these

arguments and contentions with a crocs reference to the sections

of the MH3 Study, Technical Review of Risk due to Exoansion of

the Mor-is Ooeration Spent Nuclear Fuel Storaee , where these
subjects are dis cus s e d.

IAG ARGUMENTS / ISSUES: MH3 STUDY SECTIONS:

.

Argument for Stay:I.

1. No national policy on spent
fuel storage 5 .1 - 5. 5

2. NRC generic EIS inco=plete 5.4

3. NRC regulations for spent nuclear
fuel are incomplete 5.4

a. IRDA (new DOE) gene-ic EIS on not addressed by MH3
waste =anage=ent inco=plete (hereinafter noted as

N/A)

A-1
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IAG ARGUMENTS / ISSUES: MEB STUDY SECTIONS:

II. Request for an EIS on MO Expansion: N/A
.

III. Contentions:
A. Underesti=ated exposure due to:

1. Future population increases 3.1,

2. Storage of =ixed oxide fuels 5.2
3. Cladding failures over lifetime 4.1.3

B. Accident analysed inadequate:
-

1. Loss of basin cooling 3.2.3, 4.1.5, 4.1.10
2. Cask Accident / liner rupture 4.1.2, 4.1.5
3. Basket drop / criticality 4.1.2, 4.1.4

- C. Accident Analyses not considered:
1. Sabotage 4.1.5, App. B
2. Dresden/MO interaction N/A
3. Cs Release in transportation N/A
4 Tornado-related accidents 4.1.4

D. Loss of cladding integrity 4.1.2, 4.1.3, App. C

E. Ground water conta=ination 3.2.2, 3.2.7, 4.1.5

; F. System / component weaknesses :

1. Storage basins - new & old 3.2.2, 3.2.4, 4.1.1
2. Basin cu. ng - new & old 3.2.3, 4.1.10
3. LAR vault 3. 2. 7, 4.1. 5 , 4.1. 7

*

4 Waste lines - basin 3 to LAW
vault 4.1.7

G. Security deficiencies in MO and
transportation 4.1.1, 4.1.5

- E. E=ergency plans inco=plete N/A

A-2
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IAG ARGUMENTS / ISSUES: MHB STUDY SECTIONS:

I. Construction plan details incomplete: |

1. Site selection & existing basin
integrity 3.1, 3.2.4., 4.1.1

2. Construction accidents inadequately
evaluated 4.1.1

3. Public exposure due to
cons truction 4.1.1-

J. Occupational exposure and genetic
defe cts of public inadequately
covered 3.2.5, 4.1.8, 4.1.9

K. Health & safety impact of long term-

storage 5.3 - 5.5

L. Ultimate responsibility for perpetual
care not established 6.0

'

M. Financial qualifications are not
provide d N/A

N. Decom-4 ssioning plans inadequate re:
transfer of non-decommisionable

,
portions 6.1 - 6.6

i 0. Financial protection for public
liability not defined N/A

IV. Issues regarding the ER:

' A. ER data incocplete rc expansion N/A

3. ER understates expansion costs :

1. Doesn't quantify health effects N/A
2. Costs for economic and health-

charges not included for some
accidents N/A

3. Health costs for occupancy not
included N/A

|- 4. Decomm# ssioning costs not
! quantified 6.6

5. Econo =ic cos t of short ter=
operation not quantitied N/A

| 6. Add in real cost of facilities N/A
,

! i

|
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IAG ARGUMENTS / ISSUES: ME3 STUDY SECTIONS:

C. ER does not address the comparative
, cost on MO expansion for:

'

1. No reprocessing N/A
2. Policy favoring per=anent

disposal of spent fuel N/A
i - D '. ER has inadequate factual data to

support need for expansion N/A

E. Alternatives to expansion not
. addressed:

' - 1. Expansion of existing reactor
pools N/A

2. Dry storage 5.3
3. Reactor pools then dry storage N/A
4. Reduced nuclear power

generation N/A
5. Storage in existing federal

facility N/A
6. ISFSF at other site N/A

.
F. Environ = ental i= pact of added

transportation due to expansion
not covered N/A

-

,

1
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APPENDIX 3

TOUR OF MORRIS OPERATION - MAY 11, 1978

OvcxVIEW

On May 11, 1978, five people from the Illinois Attorney,

General's office and two from MH3 Technical Associates were

provided a tour and explanation of the Morris Operation. The

. tour lasted approxi=ately four hours and covered the receiv-

ing operation, the pool storage, and so=e of the supporting
syste=.

ATTENDEES:

I.A.G. Personnel GE/ Legal Recrsentatives MH3

R. Egger:s G. Voiland D. Bridenbaugh
D. Hansell R. Fine G. Minor

; S. Sekuler G. Engles
; J. Cahan R. Srwajkowski
| H. Chinn

PRESENTATION,

|
| '

The initial presantation included fil=s of the Sandia tes:s

of spent fuel (rail and truck) casks. Slides were shown of the

Morris facilities and the operation described. Following a

brief question and answer period the tour was conducted.

The following sections deal with specific portions of

the facility including description of the operation and ident-
,

. fication of technical concerns where applicable.
CASK RECEIVING A?2.A

The cask receiving area is the poin where the cask is

transfered frc= the rail car or truck, raised upright, tested

for leakage, flushed, and prepared for movement into the

3-1
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receiving basin. The number and types of casks are shown in

,
Table 1. The Morris people stated that a rail cask took about

24 hours per receiving process and a truck cask required about
18 hours.

During the testing phase the' cask must be smear tested,

within 3 hours of arrival to establish the presence and/or magni-

tude of any leakage. If this test shows too much leakage it

. =ust be reported. Next it is vented and the coolant tested for

radiation. If it tests too high the cask would not be allowed

to be received. However, the Morris people did not know where

- it would go in this eventuality.

Next the cask coolant is flushed, using basin water. The

coolant is flushed to the LAW vault. Radiation monitoring is

used to check the coolant for indication of fuel damage. -

Possible technical problems:

o Rupture of flush line.

0 Accidental removal of head or shield wa:er.
.

Cask drop on lifting.

Cask venting due to overpressure during handling.

UNLOADING 3ASIN

This very deep basin is used for submerging the entire cask

while transfering spent fuel bundles to the baskets. Two cranes

span :his basin, a 125 con crane for lifting the casks , and

a smaller 7.5 :en fuel handling crane =ounted under the larger

crane. Tne crane : hat handles casks is radio-centrolled. ~:

has a pccenzial for failure of'va:ious relay and interlock

failu es that could allow it :o over: ravel its allowable ranze .

3-2
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The baskets are lifted or moved with a smaller crane using a

.

rigid extension arm whose physical length is sized to preven:
lifting the bundles / baskets out of the water or over another

.

basket. Regular testing of the yokes and extension arms is

used as preventive maintenance.
, ..

Once the baskets are in the storage pool, they are located

j en a spacer grid. This grid rides on the pool floor but is

|| , braced against the wall for seismic restraint. The baskets

have catches at each corner designed to attach it to the grid

: once it is in place. These are designed to prevent tipping of

. a free-standing basket under the worst expected seismic event.

The patch where the 1972 cask tip accident in the unload-
'

ing basin had occurred was still visible. The basket tip

preventer (tipping a basket into the deep unloading pit) was

described at length. However, nothing was mentioned about

prevention of cask tip or basket tip in the basin.

I EASIN 1 AND 2

The tour was advised not to spend much time next to Basin 2

because of the high radiation reading caused by the fin-fan

. cooler on the other side of the wall.

Basin 2 has an expansion gate built in to connect to the

new basin once it is constructed. The gate appeared to be of

. concre:e and steel cons ruction. The pool was being tested

for te=pera:ure rise rad had had the cooling turned off fer at

leas several hcurs. I: was still fairly cool bu: the rocm

was =uggy and there were a few wisps of vapor visible on the

pool surface, and censiderable condensation was dripping from

:he walls and roof. 3-3
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CONTROL ROOM
..

. The' control room was notable in that it had much instrumen-
.. _ _.. _ . _ _ . . . . _ . . _ . . . _ . . . -

tation and controls equipment that was not really used for the
. ._ _.. ._ _ _ _ _ ___.._ _ . . __... . . . . . . . _

fuel storage operation. .. .
. _ _ _

. SUP? ORT SYSTEMS

Because of the rain the tour spent a mini =um of time at the
LAW vault, sand filter and fin-fan cooler.

IMS WARRANTING FURut x INVESTIGATION

1. Unloading basin and storage basin appear to be vul-
nerable to tilt and drop accidents. The presence of til -

preventing device near the passageway to the storage pool

serves to prevent the spill of baskets into the pit but not
into the storage basin.

2 The basin leak detection system appears incapable of
differentiating intrusion from extrusion water.

3. There were no protective devices to prevent foreign

material (pens , cameras , tools, bombs , people) from being

-

dropped into the pools.
- . . . . . ._ . . . . - . . _ . . . . . . .

4 The racking arrangement required moving many baskets..

. to get at any cen: rally located basket.

5. The passage (ga:e) from the existing large pool to the

expansion area is in ;, lace bu: it was,not clear if any in:er-
connecting re-bar, etc., had been implan:ed :o link existing a.d
new s: rue:ures. It also appears to be a vulnerable place for

1

large v.lu.ne pool leakage or sabotage during construe:icn.
6. Physical plan: arrangemen: of pool and supportive

equipment crea:es a potential radiatien hazard. The radioactively

3-4
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contaminated fin-fan heat exchanger located close tc, out

outside, the storage building was readily detectable next to.

Basin 2.

7. The control room is crowded with controls and indica-
tors pertaining to the canyon (reprocessing area) which are of

little or no value to the operation of the spent fuel facility
and could cause confusion in an emergency situation.

8. A build-up of radiation levels in the canyon could
co=plicate the maintenance of the few pieces of equipment in
the area - mainly the evaporator.

9. The LAW vault decoc=issierang or emptying process was

discussed and could require transfer of a considerablenot

amount of radioactive caterial.
10. I appears that there are no plans for unloading the

pool in an emergency.

; 11. The physical security of the b'lilding itself is weak.
Corrugated building siding is not an effective deterrent to a
saboteur or to containing the radiation which could be released
by an explosive charge.

One roll of 35=m slides was taken on the tour. The 21

| pictures have been duplicated (2 copies each) and mailed for
distribution. One set is for Illinois AG files; the other

|

| is to be given to MO in accordance wi:h : heir verbal agree =ent.
1
!

!

B-5
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A??ENDIX C

BRIEF IL7. VIEW OF CORROSION irr:. CTS
ON SPENT FUEL

C.1 INTEODUCTION

The following is a review of several recent papers on
the subj ect of spent fuel storage and corrosion proble=s
associated with spent fuel cladding. A sur=ary state =ent is

also provided.

C.2 SLWARY

Twenty years experience with pool storage of spent fuel

has de=onstrated its viability as a short-ter= secrage approach.
However, the li=it of storage ti=e has not besa defined. The

longest stored fuel includes one low exposure Zircaloy-2 PWR
bundle s wred for 19 years and 60 stainless steel clad BWR

bundles , also of low exposure, stored for approxi=ately 13
years.(1) There have been a nu=ber of bundles of failed fuel
stored in pools without co=plications.

There are, however, several identified =echanis=s which

could affect the fuel cladding integrity and the safety of
storage.(2)

1. Ti=e in storage

2. Pool te=perature

3. Pool water che=is try
- Chlorine concentration
- 3eron concentration (reactor pools - FWE)
- pH control

- Contaninants due to ion exchange resin degradation

C-1
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4 Previous history sf scent fuel (in reactor)
Interactioninduced SCC)yjyh fission products (e.g. iodine-

-

High temperature operation-

'

; 5. Galvanic mad crevice corrosion
6. Stress corrosion cracking (SCC) caused by chloride in

in coolant.

7. Cladding defects.,

Most authors agree that the corrosion problems should not

be a serious concern for pool storage of spent fuel over period
of time in excess of 20 years storage {,1)(2)(4)(5) provided the,

proper water quality and handling procedure are maintained.

However, there is no clear evidence of an allowable upper
linit of storage time and there is a need for continued,

monitoring and mechanical testing of stored spent fuel.

The potential recuirement to minimize spent fuel storage
_ and get the maxi =um practical energy from each bundle of fuel

(due to a lack of reprocessing and unresolved waste disposal

plans) could result in fuel having longer reactor residence
time and higher exposure. This ceuld also mean a longer

s

exposure to corrosion, stress and te=perature in the reactors

and further justify long-range monitoring and testing of the

,
spent fuel for possible slow degradation processes.

: C.3 A. 3. JOHNSON. UTILITY S?ENT FUEL STORAGE EXPERIENCE,
APRIL 197e

Johnson cites experience with pool storage over the last
,

-

19 years as the evidence that no long term corrosion proble=s
will occur. The longest secred fuel includes 19 years on

one low exposure PWR, Zircalloy-2 bundle and 12 years on 60
low exposure 3WR, stainless clad bundles.

C-2
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Visual inspection is the most co= men technique for evalua-
- tion of corrosion but there are also a few examples of metal-

lurgical examination and a few cases where Canadian spent fuel
performed satisfactorily when returned to a reactor after

several years of storage (5-10 years).-

Substantial corrosion has been experienced during pool
storage of elements from plutonium production reactors and

- stainless clad fuel from gas-cooled reactors. Johnson believes ~

these are sufficiently different in material and exposure!

history to rule out similar failures in LWR fuel.
' '

The evidence cited covers at most two decades of experience.

It can be extrapolated for a reasonable period, but as of now,
no upper li=it can be set for pool storage time.

The mechanisms for degradation of fuel bundle integrity
identified in the literature include stress corrosion,
galvanic action, hydriding, and handling accidents.

- Johnson concludes that "the corrosion assessment leads

to the conclusion that fuel bundle materials are corrosion-
resistant and the pool storage environments are relatively
benign. While some slow degradation cannor be ruled out, it-

appears to be unlikely."

There have been 3-4 fuel handling inciden:s per year ,.

(1974-76) but only two resulted in da= age sufficient to cause
gas release.

Future evaluation of spent fuel degrada:icn effects should
include both visual and mechanical inspection which can be

linked back to earlier tests and correlated with fuel bundle
,

history.

C-3
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C.4 Z. A. Munir, AN ASSESSMENT OF THr. DONG-12.nM STORAGE OF
ZIRCALLOY FUEL RODS IN WATER (UNDATED)

Munir's literature search disclosed tha: Zircalloy degra-
dation during pool s:orage is a function of the following
variables:

-

1. Pool temperature

2. Tine

3. Water purity
'

C1 concentration
Boren concentration
Exchange resin degradation products

.

4 Previous history

Interaction with fission products at
high ce=perature
Temperature of zire clad during operation

5. Galvanic corrosion and crevice corrosion
6. High stress and chloride concentration

7. Clad defects;
<

l

.

Overall he believes that these problems are not of concern

for storage of spent fuel in pools over extended periods of time
(710-20 years) but he does not cite an upper li=it for time in

t

| pool storage. Munir also calls for continued testing and
i-

monitoring :o catch any icnger-term proble=s.

C.5 S. A. May=an, CANADIAN EZ?IRIENCE WIT'i WIT AND DRY STORAGE
CONCE?TS, April 197o; presenrec to Alls.

1

| Canada has planned to store its spen: fuel for a longer
1

period than called for in the ariginal U.S. plan. Therefore

: hey built in 5-10 years storage a: CANDU reac: ors and have

clans for extensive AFR construction. Spen: fuel from CANDUl *

|

| reactors has very low concentrations of fissionable naterial
!

| and also a low heat genera: ion ra:e (a 7500 MWD /MTHM bcndle
u
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produces only 2 kw after ene day cooling). This per=1:s rather
- si=ple s:orage systa=s wi:hou: concern for . criticality and

only nominal cooling require =ent s.

Present trends in Canadt are toward air.s:orage in a
fores: of concrete c nisters, each about 16 feet call and-

containing about 4% tons of irradiated fuel. This is projected

to require fuel manage =ent costs of only $6-7/kg.
.

C.6 J. R. Weeks. CORR 05 ION OF MATEFJALS IN SPENT FUEL STORAGE
POOLS. July 1977.

Weeks discusses the corrosion resistant nature of the
environ =en: of spent fuel including the water che=istry of
BWR, PWR and AFR pools.

He discusses some experience wi:h stress corrosion crack-

ing of =aterials under high te=pera:ure, rcidic environ =ent.
' and long-ter= exposure. Although concluding stress corrosion

is unlikely under fuel pool conditions, Weeks acknowledges

stress corrosion cannot be entirely ruled out.

Experience with galvanic corrosion has been very sa:is-

facecry but Weeks cautions against alu=inum and stainless

steel couples.

He citas the passivating oxide fil=s on the =aterials in

the pool, :he va:er che=istry res:riction on chlorine concen-

, ::a:icn (< 1 pp=) , low pool ca=pera:ure and pH con:rol as reasons

fer believing corrosion in fuel s:orage pools "should be

| negligi*cle for periods upwards cf 20 years."
i
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C.7 ~J.T.A. Roberts Paper on PCI Failure Model fro = EPRI'

Journal, June oto, ~

.

One of the main perfor=ance problems of Zircalloy fuel
has been pellet clad interaction r"CI). Roberts clai=s

3-67. loss of capacity factor in BWR's and 1-27, in PWR's c.an be
.

attributed to the opetitiong linics i= posed by the vendors in
order to prevent PCI.

A cer.flicting factor is the desire of utilities to run
_

fuel to high burn-up rates and, thus, longer radiation
exposures of the =irconium cladding. The more highly irradiated
fuel shows decreasing resistance to iodine-caused stress

.

corrosion cracking (SCC).

An effort is being made to identify specific i= prove =ents
in fuel design to reduce PCI, SSC and corrosion. In the mean-

ttne, the i= plication for spent fuel pools is an increase in
the quantity of non-improved high exposure fuel which =ay
actually be weakened by the reactor environment it has,

~

experienced.

Rs:cxENCE

. 1. A. B. Johnson Utility Seent Fuel S:oraze Excerience,
April 1978.

2. Z. A. Munir, An Assess =ent of the Lone-Ter= Storage
of Zireallov Fuel Rocs in Water. Final Repor:, 1973.

3. EPRI Journal, J.T.A. Roberts, Paper on PCI Failure
Model, June 1973.

L. J. R. Weeks, Corrosion of Ma:erials in Scen: Fuel ?ools,
July 1977.

5. S.A. May=an, Canadian Excerience with We: and Drv
S: craze Conceo:s , Apr- i 19 7 c .
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SPEN 1 FUEL STUDY

BIBLIOGR$PHY - REPORTS

.

1. ERDA-76-43. Alternatives for Managing Wastes frc= Reactors and
Post-Tissien Opera:icns in the LWR Fuel Cycle, Volu=es 1 - Sv
May 1976, Battelle Northwes: for EKDA.

This is an extensive report star:ed in 1975 and ce=pleted in
1976, which covers four maje / waste manage =en: functions:
crear ent, in:eri= storage. cansper:arien, and final storage-

or disposal. See:icn 17 of volu=e 3 centains ex:ensive infor-
matien,en the interi= storage of span: fuel ele =ents.

.

FEB office copy + an additional copy of the su==ary and parts
of Volu=e 3.

- 2. JPL Fublication 77-69. An Analysis of the Technical Status of
High Level Radioac:ive Waste and Spen: Fuel Manage =en: Systa=s,
December 1977, JPL for Calif. Energy Co 'ssien.

A gooc su==ary of the " state of the ar:" with an ex:ensive
section (vi h pictures) en spen: fuel s:orage. Lots of nu=bers
and quotes frc= the MTRP Consolidated Safety Analysis (IEDO-
21326-11).-

123 office copy.

3. SAND-77-lS16. Unlimited Release, Esti=a:es of Relative Areas for
the DisposalIn Sedded Salt of IWR Wastes Frc= A1:ernative Fuel
cycles , January 1973, Sandia, Lincoln-Larsen and Sisson for U.S.
NRC and DOE.

-

Sandia report which discusses reposi cry land areas expected to be
required for varicus alterna:ives. Prepared in conjunction vi h
the S-3 Hearings.-

ME3 office copy received frc= NRDC.
/ N

4. SAND-77-0274 WI?? Conceptual Design Report, Parts I, II, III, June'

1977, Sandia for ERDA.

Detailed conceptual design wi:h drawings of the de=o salt bed
disposal pilc: plant in New Mexico.

Sen: to )33 by Sandia a: request of DOE.
,

.
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5. BNWL-2256. Behavior of Spent Nuclear Fu'el in Water Pool Storage.
Septe=ber 1977, by A.B. Johnson, Jr. for ERDA.

!
'

This report su==arizes the curren: experience of irradiated
fuel in water pool storage, discusses corrosion rates and.

mechanis=s and factors affec ing extended storage ti=es.-

Copy sent direc:ly to MHB by DOE a: request of NRDC.
i

i 6. ARH-2CSSREV. Retrievable Surface Storage Facility Alternative
'

Concepts Engineerin; Studies , July 1974, by Atlantic Richfield
Hanford Co=pany and Kaiser Engineers prepared for AEC.-

This report st==arizes several alternatives censidered by the
AEC for retrievable surface storage. Considerad in :his report
are both water and air-ccoled storage cencep:s. Contains design
descrip:icns and capital cos: esti=ates.

Copy was ::an =itted direct to MIS by DOE at NRDC request.

7. Spen: Fuel S:orage Study 1976-1986. April 1977, Subco==ittee on
Spen: Fuel Storage, Ato=ic Industrial Foru=.,

Su==arizes the industry post:fon on the problems of existing
spent fuel storage capacity. Contains Sood projec:icas of exis:ing,

capaci:7 and fuel production plus infor=a icn ;n available shipping
casks.

MIB copy in office. -

8. JPL 77-59. An Analysis of the Back End' of the Nuclear Fuel Cycle
With E=ohasis on High-Level Waste Manage =en:, Volumes I and II,

'
Augus: '12, 1977. Jet Propulsion Laboratory prepared for the Office
of Science and Technology Policy.

Documents a study perfor=ed by a froup fro = JPL and o:her organi-zations looking at high-level nue aar =anagement. Identifies current
| progra=s and plans, i=plicceions of schedules , and lis ts =issing

ele =en:s in vaste disposal plans. E=phasis is on policy and decision
,

=ahing ra:her than technclogy.

2 ccpies in MiB office.

9. Status of Aclear Fuel Reprocessing Spen: Fuel Storage and High-Level
Was:e Disposal, Overview and Su=ary and Draf: Report, January ll,
1978, California Energy Co 'ssion.

' Su==ari:es Energy Co==ission's one and a half-year review of fuel
reprocessing anc high-level was:e in respense to che California
Legislature Sills. A good su= mary of the "sta:e of :he art."

MIS office copy. -
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10. NURIG-0116. Enviren= ental Survey of the Reprocessing and Waste
Management Portions of the 1WR Fuel Cycle, Cetober 1976, U.S.NRC.

This is a supple =ent to WASH-1248. Environ = ental Survey of Uraniu=
-

Fuel Cycle. WASH-1248 purpose was to establish a technical basis
for consideration of the enviren= ental effec:s of uraniu= fuel cycle

i for environmental i= pac: statemen:s for individual LWRs. This
supple =ent was prepared after the NRDC DC appeals court decisien
to establish a basis for identifying enviren= ental i= paces associated
with fuel reprocessing and waste =anage=ent activities. It provides

,

background for the curren: S-3 Table.

MHB of' ice copy.f

' 11. NURE G-0216. Public Co ents and Task Force Respenses Regardin5 .he
Enviren= ental Survey of the Reprocessing and Waste Manage =en:
Portiens of the LWR Fuel Cycle, March 1977, U.S.NRC. *

Contains wri::en ec ents received by the NRC on Report NUREG- 0116
_

above.

E3 office copy.

12. Spen: Fuel Storage, A Review of the Technology of the De=enstration
of Feasibility of Storing Unreprocessed Spen: Fuel for Ex ended
Ti=a Periods, July 1977, by ME3 for the California Energy Cc==ission.

| *

| Su==arizes spent fuel storage testi=cny presented in the California
! Energy Cc=ission hearings in March 1977.
:

I

EB office copy.
I

13. NUREG-0278. Technology, Safety, and Costs of Deco issiening a
, Reference Nuclear Fuel Reprocessing Plant, Volu=es 1 & 2, Oc:cber

1977. Battelle Northwes t for U.S.NRC.
1

Describes decer issioning al:ernatives and evaluates the safety and
costs -associated with the alternatives for a reference fuel repro-
cessing plan:. The reference plant is one wi:h charac:eris:ics
si=ilar to the. Barnwell Nuclear Plant.
E3 office copy.

I
- 14. Midwes: Fuel Recovery Plan Technical Study Report, July 1974, General

Elec:rie Co=pany.

Docu=en:s the Eesults of the Reed Review of MFRP and reasons for
not placing MFRP in opera:icn. Reco:=cends . a new process ficw shee:
and plan: configura:icn if plant is to be placed in opera:ica.

E3 cffice copy.

D- 4
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15. ERDA 76-25. 1976-1985 LWR Spen: Fuel Disposition Capabilities ,1976
Edition, May 1976J prepared by ERDA.

Provides a listing of spent fuel production and storage capabill:1es.

MHB office copy.

16. WASH-1503. Environ._ ental State =ent Radioactive Waste Repository Lyons,
Kansas, June 1971, U.S. AEC.

Jumarizes the inizial =easures taken as a part of the AEC's vaste
manage =ent policy and progra= for the per=anen: disposal of was:es.
An early enviren= ental i= pac report. Has in:eres:ing appendices
with Ccngressional and other letters.

Loaned copy frc= NRDC.

17. NR-CCNF-001. Proceedings of Nuclear Regulatory Co==ission Workshop
on the Manage =en: of Pa.dioac:ive Was:ti: Waste Par:itioning as an
Alternative, June 1976, Ba::alle Sea:Cle Rasearch Center for NRC.

Summarizes papers z=d discussion at a 3-day conference in 1976
discussing =any aspects of the closure of the nuclear cycle. Inter-
esting bu: not particularly authoritative.

MH3 office copy.
,

18. Nuclear Technology: Waste Manage =en: Sy=posiu=, Dece=ber 1974, Volu=e
24, No.3.

Contains approxi=ately 20 papers selected frc= those presented at
the Wasta Manage =en: 1974 Sy=posiu= held in Tucson, Ari=cna. April
1974. Of particular interest, :: anspor:a:icn of nuclear fuel and
was te , gechydrologic censiderations in the manage =ent of radioactive

| waste, and re:rievable surface s:orage facility for cc==ercial high-
'

level waste.

MH3 office copy.

19. ERDA 33. Nuclear Fuel Cycle: A Report by ths Fuel cycle Task Force,
March 1975, ERDA.

A =uch-que:ed report discussing the re=aining questiens in closing
the fuel cycle. S tates the proble=s are political and socie:a1 rather
than(technical.
MH3 office ecpy.

| 20. NUREC-0043. A1:c native Processes for Managing Co==erical High-Level
| Radiose:ive Was:es, April 1976, Ba::alle Nor:hwes: for ERDA.

' Discusses a nu=ber cf al crna:ives for =anaging high-level radioactive'

| wasco presen:ly s:cred a: Wes Valley (575). Basically applies

|
ERDA 76-43 al:erna:ives :o West Valley.

| MHB office copy.
D-4 ..
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21. Progress and Proble=s in Progra=s for Managing High-Level Radioactive
Wastes, 3-164052, Januapy 1971, GAO repor: for the JCAE.

A historical report calling AIC decision in 1970 to develop sal:
mines for potential use as a federal repository a =ajer rJ.les tene.
Not much has changed.

,

,

133 office ecpy.
t .

22. Storage and Disposal of Radioac:ive Waste, Hearing Before the JCAE,>

'

Nove=ber 19, 1975. Governmen: Prin:ing Office.

Alu natives , quantities, and =cre of the sa=e.
,

}EB office copy.

23. 3%~L-1940. A Progra= Plan for Co=prehensive Charac : erica:icn of
Solidified High-Level Wastes , December 1975, Ba::alle Northwes:
for ERDA.

Description of a progra= to cuanticatively = east.re the preeerties
of various solidified waste ror=s, hev they are affected by processing
para =eters and by ther=al and radia:icn effects during storage cnd
disposal.

MiB offica copy.

24. I=provements Needed in the Land Disposal of Radioactive Was:es - A
Proble= of Centuries, January 1976, 3-164105.

A CAO report discussing the proble= of the other than high-level
radioactive vaste volu=es and the unknowns associated wi:h -lem.
3eco== ends a ec=prehensive study of exis-J.ng disposal sites and
development of si:e selection criteria.

s

MiB office copy.

25. Nuclear Was te Disposal and "'ransporta:Len, Nove=ber 3,1975, Prepared
by Asse=bly Co ittee en Rascurces, Land Use and Energy S:aff

j (Varanini, Simon, Fraul) .

I- An independen: "s:a:e of the art" su==ary of waste disposal.

}E3 office copy.
i

26. High-Level Radioac:ive Waste Manage =ent: Pas Exoerience , Future Risks ,
and P hsen: Occisiens, April lv75, SA: prepared for Resources and
Environ =en: Divisien of :he Ford Founda:icn.

.

Another broad su==ary of the same proble=.

FE3 office *cepy. .

D-3-
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27. Memorandum of Points and Authorities in Support of Nuclear Regulatory
Commission Licensing of the ERDA High-Level Was:e Storage Facilities

j Under the Energy Reorganiza:Lon Act of 1974, July 1975 by NRDC,
Cotton and Lash.

' " Memo prepared to justify the need to license ERDA's proposed
; Hanford facilities.
!

MEE office copy.
I 28. BNWL-3A-5 211. KEV ' A Rev v of High-Level Radioactive Waste Disposal

A1:ernatives, Febr>.ary 1975 by Sat:alle, Gary Dau.
,

A rather broad and shallow look at most of the was:e disposal
alternatives, including extra-terres: rial disposal etc.

i

j NE3 office copy. '

29. ORNL-TM-4481. Geochemical Schavior of Long-Lived Radioac:1ve Wastes,'

July 1975, by Terrucio Gerra, Oak Ridge National Laboratory.

A rather heavy report on the geoche::tcal behavior of radioac.1ve
wastes. Short on conclusions.

;

MK3 office copy.

30. Nuclear Fuel Reprocessing cad High-Level Waste Disposal, July 1977,
Interim California Energy Cer. ission Report. Precursor :o January
11, 1978 Energy Co--4 ssien Report.

NEB office copy.

31. EPA 520/4-76-016. 40 CFR 190 Environmental Radiation Protec icn Re-
quirements for Nor=al Operations of Activities in Uranium Fuel,

Cycle, final environmen:al statement, Volu=es 1 & 2. NovtJber 1976,
U.S. EPA.

Establishes radiation standards for nor=al operatier s et the
uranium fuel cycle to assure pro:ection for members ;f the public
against radiacion doses resul:ing from fuel cycle operations and
to limi: the environmental burden of long-lived radioactive ma:erials.-

Documents the environmental affects of these s tandards.

HE3 office ccpy.

32. NURE O-0217. NRC Task Force Report on Review of the Federal /Sta:e
Program for Reguin:ict of -Commercial Lew-Level Radiccc:ive Was ta
Burial Grounds, Maren 1977, NRC.-

/
One of the first looks a: the overall i=cl
was:e dispesal. Recc== ends ac celleratich. i ca-icns of low-levelof :he develep=en of
NRC regula: cry program.

MH3 office copy.
.
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33. NUPIG-0002,ES. Final Generic Environ = ental S:atement of Use of
Recycled Plu:enium in Mixed oxide Fuel in Ligh: Wa:er Cocied
Reactors (Execu ive Su==ary), August 1976, U.S.NRC.

A much shortened executive su==ary of the GESMO documen:ation.
Since f.his has been ter=ina:ed, it is academic but provides
background.

MRB office copy.

34. Nuclear Plan s, The More They Build, The More You Pay,1976, by
Ron Lahoue, Center for S:udy of Rasponsive Law.

An enviren=en:alist's look at nuclear economics. A critical
review of FPC and utili t y finances. Do-1:-yourself ec=nomic
evalua:icn achniques.

}E3 office copy.

35. ERDA- 155 3-D. Draft Environmental Sca:e=ent, Management of In:e:5ediate
Level Radioac:Lve Was:e, January 1977, Oak Ridge Nacional Laboratory
for ERDA.

A draf: EIS prepared by ORNL to cover selection of a technique for
che manage =ent of inter =ediate-level radioactive liquid waste a:
06 Ridge.

}E3 office copy.

36. The Nuclear Fuel Cycle: A Survey of the Public Health Enviren=enta'
and Na:icnal Secc.rity Effects of Nuclear Power,1974, by Dan Ford,
et al, UCS.

One of the firs: critical looks a: high-level waste disposal alterna-
tives and risks.

MR3 office copy.

37. ERDA-77-25 , 19 77-1986 LWR Spen: Fuel Disposition Capabilities ,1977
Editien, ERDA.

A su=narf of nuclear fuel storage capacity (upda:e of ERDA-76-25).

Received frc= DOE under FOIA request.

38. U.S. and Non-U.S. Lighrwater Reac:c: Spen: Fuel S crage, July 1977
Nuclear Assurance Corp. for ERDA.

A de: ailed su==ary by reactor of spent fuel discharged and s:Orege
cap ac:.:y.

\.

Received fr:= DOE for NRDC FOIA request.

t
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39. NRDC FOIA Documents , January 1978.
-

.

A listing of 27 le::ers and docu=en:s received from DOE in
response to NRDC FOIA request. See enclosure A lis ting.

.

Receivea frca NRDC.

40. An Assessment of the Leng-Ter= Storage of Zircaloy Fuel Rods in
] Wa:er, Final Report, 2. A. Munir, U.C. - Davis.
-t

. ..

! Litera':ure search done by UC Prof, on long ter= storage
perfor=ance to be expected of Zircalloy. Funded by Cal.
Energy Co==1ssicn.

MR3 office copy provided by CEC. ~

-

41. NUREG-0404 Draft GEIS on Handling and Storage of Spen: Light Water
Power Reactor Fuel, Volumes 1 & 2, March 1978, NRC.

NRC's environ =en=al stata=ent prepared as noticed in the Federal
Regir er to juscify extended in:erim s:orage and on-ai:e co= pac:
storage. Finds no significan: additional i= pac:. Cc= pares
pri=arily to added coal fired produe ion.

MH3 has loaned (by NRC) copy & has ordered one.

42. GAO Repor: - Nuclear Energy's Dile==a: Disposing of Hazardous
Radioactive Waste Safely, EMD-77-41, Sep:e=ber 9,1977.

j GAO's most recent status report. Finds: public/ political
| opposition, gaps in laws, geological ut. certainties, lack of

criteria, etc. Reco== ends i= proved program (again) .i

MK3 copy.

43. RHO-LD-77-4 SEP. Spen: Unreprocessed Fuel' Facility Monthly Progress
Repor , Septe=ber 1977, Rockwell Internacientl.

One of a series of reports by Rockwell Hanford doe ==enting work
perfor=ed on the SURFF (spen: unreprocessed fuel f acili:y) study.

Received from KRDC frc= FOIA.

44 RHO-LD-77-4 GCT. Spen: Unreprocessed Fuel Facility Monthly Progress
Report, Oc:cher 1977, Rockwell Interna:ional.

|

| See nu=ber 43 above.

45. 2HO-LD-77-4 NCV. 3 pen: U= reprocessed Fuci Facility Men:hly Progress
Repor:, Nevc=cer 1977, Rockwell In:evnational.'

See nu=ber 43 above. \
D-8
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46. RHO-CD-136 Draft. Spen: Unreprocessed Fuel Facility Progra=.

Plan. Oc:ober 1977. Rockwell International.
See number 43 above.

.

47. RHO-LD-2 Infor=al Report. Spen: Unreprocessed Fuel Facility
Engineering Studies, February 1978. Rockwell International.

,

j See nu=ber 43 above.

} 48. NUREG-0300. Proposed Goals for Radioactive Waste Managemen:,

i ~
May 1978. Office of Nuclear Material Safety and Safeguards,;

U.S. Nuclear Regula: cry Cc ission.
: 49. A Review of the K3S Reports en Spen: Nuclear Fuel Handling

and High Level Was:e S:orage, June 1978 Nuclear Fuel Cycle
Con =:irtee , California Energy Cc==ission.

50. Reviews of Modern Physics, Vol. 50 Nu=ber 1 Part II,
January 1978. Repor: to the APS by the Study Group on
Nuclear Fuel Cycles and Waste Manage =en:. American
Institute of Physics.

51. Staff Testi=ony on Econc=ic Da:a :o Support the Feasibility-

of the S-3 Model, Docket No. RM-50-3, U.S.A. Nuclear
Regulatory Cc==ission.

52. Econe ic I= pacts of the Total Nuclear Waste Management Progra=
Envisioned for the United States. L. 3usch and A.J. Zielen,
Argonne National Labora:ory and S.J.S. Pz ry, U.S. Nuclear
Regulatory Co==ission.

53. DOE /IR-0004/D, Findings of the "Deutch" Task Force on Nuclear
Waste Manage =ent. February 1978. MH3 Office Copy,

t

|

l

|

|

|

i

|

.

\
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APPENDIX D,

2/21/79
CCH

,

STATUSOFEXISTINGLICE5SE

Renewal Application to be submitted prior to March 1 in fem of *

. updated CSAR and updated Operating Experience Report.
-

i

in reviewContingency Plan -

OKPhysical Security Plan -

in reviewSecurity Qual. & Training -

in reviewDecomissioning Plan -

OK-

QA Plan

OKEmergency Plan
-

Features:

CSAR

Operating Experience Report

Operation Specifications - in review

I

e

suum a meanum

~ - - - - - - - - - - _ - - _ _ _ _ _ _ _ _ _ _ _ _ _ , _ ,
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2/21/79
'

CCH

DEGREE OF C0liPLIANCE WITH PA'tT 72

Sitina Criteria (No 5 ecific Criteria Given)Subpart E

72.61 General a thru f: comply
comp'ly

72.62 Criteria for Design Basis External Natural Events a thru c:
comply

72.63 Criteria for Design Basis external man-induced events a thru c:

.

72.64 Criteria for defining potential effects of the ISFSI on the region

a thru c: comply .

72.65 Criteria for regional distribution of population

projections of future land and water uses incompletea:

b thru f: comply

72.66 Criteria for defining acceptable seismic characteristics

site specific "g" value u:ed - complya:
|

b: comply

c: NA

72.67 Criteria for defining potential radiological consequencesI

a thru b: comply

.

|

.

-

. ,-.

,
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2/21/79
CCH

SUBPART F - GENERAL DESIGN CRITERIA

72.71 General Design Crituria
.

Overall Requirements
'1 - Quality Standards: comply

2 - Protection Against Environmental Conditions and Naturel Phenomeng I
i

1: comply.

ii: site-specific value used-sec 72.66(c) - for seismic;other : comply ;

""
iii: Not in compliance (instrumentation)

,
_,

iv- ' Comply or NA \ ' ,, E *

3 - Protection Against Fires and Explosions: comply

4 - Sharing of structures, ete: NA

5 - Proximity of sites: comply !

6 - Testing and Maintenance: comply

7 - Emergency Capability: comply
i

; 8 - Confinement Barriers and Systems
|

|
1: comply

.

ii: comply

iii: comply

9 - Instrumentation and Control System : comply

10 - Control Room or Control Areas : comply

11 - Utility Services

1: comply

11: comply

111: comply

Nuclear Criticality Safety

12 - Design for Criticality Safety : comply ,

j 13 - Acceptable Methods of Control ..

,

1: ccmc1v
- . . . . .:. : .- .

. .

XTT"_4*Wh -



d

2/21/79
CCH

Radiolocical Protection

14 - Exposure Control: comply

1: comply
,

ii: comply

111: comply

iv: comply

v: comply '
*

15 - Radiation Alarm System: comply -

i

16 - Effluent Monitoring: no means for measuring flows of air
B5No Kr routine measurement

T7 - Effluent Control: Comply

Scent Fuel and Radioactive Waste Storace and Handline

18 - Spent fuel and radioactive waste storage and handling systems: comply

1: comply

11: comply 4.

, ,

-

. ;

iii: comply ( '
'

j

iv: comply ,[ ,.-
~e,

..
,

Marginal compliance (object to requirement) /
. ,.

v: ' ''
-

19 - Waste Treatment: no proven method for the 1.AW vault material dis-

position

Decommissionina I-

| '

| 20 - Decomissioning: marginal compliance '

, , =

Subpart G - Quality Assurance

72.75 Quality Assurance program; Records

a: comply
|
| b: NA
1

c: comply
.

---_ .

:- . . . -u: -
- ''
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Subpart H - Plant Protection
.

72.81 Physical Security Plan

a thru c: comply

Subpart I - Training and Certification of ISFSI Personnel
I

72.91 Scope of Training Program: comply (no identification of safe'ty
related manipulations and controls have been made)

:

72.92 Responsibility for Training Program: OK

72.93 Physical Requirements: comply

72.94 NA'

.

%

.
.

. . .
'

I...
.

.. .. . . . . .

''w , o - /
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Exceptions to Compliance with Regulatory Guide 3.44
-

'

2.1.3 Pooulation Distribution and Trends

Calls for 4 decades

2.6.2.5 Design Earthquake ,
,

The "present staff position" will likely be modi-
fled as a result of coments on the proposed rule
(10CFR72). MO is designed to 0.2g, not 0.25g.

I

7.2 Radiation Sources f|

The M0 CSAR includes only irradiated fuel and contaminated basin .

water as radiation sources. Other tanks and pipes should be
included.

10. Operatino Centrols and Limits
i

Such controls and limits have been submitted to amend the
M0 License.

l

.

9 G S @ Ogg,

'*:..'.'.'.-. *
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Proposed Strategies

A. 172.36(a)TransferLicense'
identification, financial,(b)(1) Application shall include:

and technical qualifications as for a new application

.. . And any additional information requested, e.g. . . .

(2) Radiation Protection infomation and qualification
,

(3) Consent of existing licensee
.

(c) Interested persons will be '.lotified and hearings m
result

Transfer will be' approved if it is determined:

(1) The transferee is qualified

(2) The transferee is witnin laws, regulations and cor=tission orders

.

Alse covered ',:*

170.36 inalienability ,f licenses

| B. New License

|
,

1

i

|

\ \
| |
|

j| .

! ~~'
.

-
"

- .. .-.;. .--
..

-

-- - - - - - . . . . - , _ - , . _ _ _ - , _ _
_ , .3 ; _

- - - - - - - - - _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _
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172.14 Contents of Application
-

(a) General I.D.

(e) Financial
'

!| 72.5 Technical Info '-',
,

I (a) SAR
r i

l (c) QA Plan
i'
l (d) Physical Security Plan

(c) Prop Testing
,

(f) Dec0:nissioning Plan

72.19 Emergency Plan.

| 72.20 Environmental Report ***

,

,

|

i

.

(

e |

|

( . . ~ - _1__**____f_____
~'** *

"_.
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APPENDIX E_

i 72.1s Decommisakming plan,inesueng
finsacine.

(a) Each application under this part
shallinclude a proposed
decommissioning plan that contains
sufficient information on proposed
practices and procMiures for the
decontamination of the site and
facilities and for disposal of residual
radioactive materials after all spent fuel
has been removed,in order to proyide
reasonable assurance that the
decontamination and decommissioning
of the ISFSI at the end ofits usefullife
will provide adequate protection to the
health and safety of the public.This
plan shallidentify and discuss those
design features of the ISTSI that
facilitate its decontamination and
decommissioning at the end ofits useful
life.

(b) The decommissioning plan shall
include the financial arrangements made
by the applicant to provide reasonable
assurance that the planned
decontamination and decommissioning
of the ISFSIwill be carried out.

-- - -__ - - . . . - _ . . - . . - . - . - . . _ . , , . , - - . - . - - , . . . - - _ - - _ - . - . _ , . . . . -_. - .
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) AND SERVICES

GENERAL ELECTRIC COMPANY,175 CURTNER AVE.. SAN JOSE, CAUFORNIA 95125 DIV1SION

" " " U*O SPENT FUEL SERVICES OPERATION

-

DMD-547

Docket No. 72-1
Docket No. 70-1308
License No. SNM-1265

May 15,1981

Office of Nuclear Material Safety & Safeguards
Attn: R.E. Cunningham, Director

Division of Fuel Cycle & Material Safety
U.S. Nuclear Regulatory Commission
Washington, D.C. 20555

SUBJECT: RESPONSE TO NRC REQUEST FOR INFORFAT.70N re EMERGENCY TRAINING

Gentlemen:

On May 8,1981, Dr. Tom Clark of your staff called to request that
we provide a discussion of emergency training plans and activities
carried on at Morris Operation as reflected in the Aadiological
Emergency Plan for Morris operation, NED0-21894, in relation to
the content of 10CFR50, Appendix E. Section IV-F, "Jraining." The
following discussion is in response to his request:

Emercencu Consecuences and Response Reauired

In general, Appendix E is concerned with an emergency
at a reactor requiring the involvement of many segments
of an emergency structure, including public agencies at
Federal, State and local level who might be involved in
evacuation or other action within the Emergency Protection
Zone (EPZ). This concern is in stark contrast to the emer-
gency spectrum at Morris Operation (REP 4.2) where there
is no off-site impact for any credible accident or other
emergency. Although emergencies at Morris Operation would
not require the complex response nor the large emergency
force contemplated by Appendix E, each element of " Contents
of Emergency Plan" of Appendix E is addressed in General
Electric's license application as required by 10CFR72.19.

| ) * References to emergency plan sections are noted " REP X.X.X".
I

Obpd@v m,

h f== . -. . -. .. -_. . . -..
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There are two elements that constitute the principal
basis for implementing radiological emergency training
at Morris Operation. These elements are the limited
nature of consequences from credible emergencies
(REP 4.2 through 4.2.8) and the small staff required
to safely and efficiently operate an ISFSI (REP 5.2,
5.2.3 and 5.2.4). The nature of the consequences from
credible accidents or other emergencies at Morris Operation
limits the scope of specialized emergency training required
for operating and management personnel as well as for off-
site support personnel. The small staff requirements of
Morris Operation precludes the use of specialized emer-
gency teams, as listed in Appendix E,and the limited -
consequences make such specialization unnecessary.

Scecialized Trainina Activitu and Cateaories of Ekergencu Personnel

All essential functions of the categories of emergency personnel,
contained in Appendix E. IV-F are perfomed at Morris Operation.

The Emergency Brigade (REP 5.2.3) performs the functions
of radiological monitoring (c.), fire fighting (d), damage
control and repair (e.), first aid and rescue teams (f). ,

Emergency Brigade training is an integral part of operator
training as described in Attachment F to the applicant's
amended application for license renewal uneler 10CFR72 dated
January 12, 1981. This training is on-going and includes
drills and exercises as well as classroom work.

Personnel responsible for emergency assessment (b.) include
shift supervisors (REP 6.2) and the Emergency Task Force

'

(REP Chapter 2 and 55.2.4). Shift supervisors are pro-
vided with special instructions regarding emergencies.
These instructions, located it, the Control Room, include
lists of telephone numbers. - i, of emergency plans,
copies of Morris Operating hitructions, etc. Shift super-
visars are fully qualified as operators and are the most
experienced of operations personnel. They are well qualified
to undertake the Emergency Coordinator responsibilities in
an emergency (a.).

The Emergency Coordinator and Emergency Brigade are supported
by the Emergency Task Force. Members of the task force are
specialists or managers of specific activities and their ,

emergency duties parallel their normal duties. For example,
the Senior Engineer - Licensing & Radiological Safety

,

(REP 5.2.4.6) provides radiological expertise and analyse:

\

In the following discussion each category of emergency personnel contained*

in IV-F are identified by letter reference to IV-F, notated (a.), (b.), etc.'

. - _ . _ _ , . . . - _ _ _ - - _ _ _ . _ _ - _ _ - _ _ , . - _. -
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during an emergency.

The Manager - Morris Operation may act as Emergency Coor-
dinator (REP 5.2.1) or delegate these duties to another.

~~In either case, he is advised by the Emergency Task Force
and directs overall operation of the facility during an
emergency. He participates in emergency drills and exer-
cises at Morris Operation. He is actively involved in
on-going coordination with the local Emergency Services
and Disaster Agency, local law enforcement agencies and
other aspects of emergency planning, as well as having
attended classes in radiation safety and other emergency-
oriented training.

.

Medical support personnel and security personnel have re-
'ceived specialized radiological training and other training
as described in our response to questions dated March 18, 1981;
see response to question 6. Support personnel from the
Division's headquarters in San Jose would be working within
their speciality and do not require special training or in-
struction other than a situation briefing upon arrival at
the site.

In sumary, the initial training required for emergency ' .

( response at Morris Operation is covered by existing training
programs and is integrated in the training and certification

j program required by 10CFR72, including periodic retraining,

requirements.
|

Trainina Available to Local Service Personnel

Training is offered and provided to local service and law
enforcement personnel as noted in our response to questions
dated March 18, 1981; see response to question 6. Local
news media personnel have frequently visited the site and
such visits are encouraged.

F:ercise and Drills

The " full scale" exercises discussed in Appendix E. IV-F,
1, 2 and 3 are applicable to nuclear power plants. We
know of no reason to apply these full scale exercise re-i

'

quirements to an ISFSI. The very limited consequences
|

|
and the small controlled area "7. make it unnecessary to
do so. However, liaison is ina1ntained among local and

| State emergency agencies.
|

- Adequate emergency exercises and drills are conducted as
,

discussed in REP 8.1. Comunication links are tested daily.
(

- - - - - - - .. . _ _ _ _ . . _
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Maintainina Emeraencu Pre:aredness and Recoveru

The plan for maintaining emergency preparedness is
- described in REP-Chapter 8. A recovery plan is in

effect (REP-Appendix 3).

Distances to Specific Sucport Services

Approximate mileage between Morris Op*eration and off-
site support services are as follows:

Glenwood Medical Group .. 20 miles
St. Joseph's Hospital .. 20 miles

.. 55 miles
University (ofChicagoHospitalCoal City fire and rescue) 8 miles...

Murray & Trettel .. 60 miles

Please call H. Rogers (408*925-6496) or C. Herrington (408*925-6385)
of this office if there are questions regarding this response or
other aspects of emergency planning at Morris Operation.

Respectfully,

( GENERAL ELECTRIC COMPANY

D.M. Dawson, Manager
Licensino & Transportation

DMD:HAR:bn

_

( * Per phone conversation between Dr. K.J. Eger (GE) and Dr. A.T. Clark (NRC)
May 12, 1981.

-. - - - .- - . . _. . _ _ . . -
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NOTICE OF DISTRIBUTION

to

SERVICE LIST - DOCKET NO. 70-1308 & 72-1
..

In the matter cf General Electric's application for renewal of Materials
License No. SNM-1265, copies of the documents discussed in the attached letter
have been forwarded to the law firm of Mayer, Brown and Platt, 231 South
LaSalle, Chicago, IL. 60604, counsel for General Electric Company, for
transmittal to the service list as shown below:
.-

Andrew C. Goodhope, Esq., Chairman Atomic Safety and Licensing
atomic Safety and Licensing Board Board Panel
3320 Estelle Terrace U.S. Nuclear Regulatory Comission
Wheaton, Maryland 20906 Washington, D.C. 20555

Dr. L'inda W. Little Docketing and Service Section
Atomic Safety and Licensing Board Office of the Secretary

5000 Hemitage Drive U.S. Nuclear Regulatory Comission
Raleigh, North Carolina 27612 Washington, D.C. 20555

Dr. Forrest J. Remick Everett J. Quigley
Atomic Safety and-Licensing Board RR1, Box 378

305 East Hanilton Avenue Kankakee, IL 60901

State College, Pennsylvania 16801
*

k , Atomic Safety and Licensing Appeal Panel .

U.S. Nuclear Regulatory Comission
Washington, D.C. 20555

Bridget Little Rorem
Essex, IL 60935

|
Susan N. Sekuler, Esq.
George William Wolf f, Esq.
Office of the Attorney General|

188 West Randolph Street
Suite 2315
Chicago, IL 60601

Marjorie Ulman Rothschild, Esq.
United States Nuclear Regulatory Comission

t

| Washington, D.C. 20555

i

.

List 3/28/80 A

|
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$ 71.25 Changes, tests and expertments with a copy to the Directe Office of
(a)(1) The holder of a license fesued Nuclear Material and Safeguards, a

under this Part may, without prder report containing a brief description of ,
Commission approval unless the such changes, tests, and experiments,
proposed change, test or experiment including a summary of the safety
involves a change in the license evaluatica cf each. Any report
conditions incorporated in the license. submitted by a licensee pursuant to this
an unreviewed safety question. paragraph will be made a pad of the '

' significant increase in occupational public record pertaining to t!us liconse.
exposure or a significant unreviewed

(c) The holder of a license issuedenvironmentalimpact:(i) make changes
in the ISFSI desenbed in the Safety under this Part who desires (1) to change

Analysis Report. (ii) make changes in the license conditions. (2) to change the

the procedures described in the Safety ISFSI or the procedures described in the

Analysis Report, or (iii) conduct tests o: Safety Analysis Report, or [3] to conduct
tests or experiments not described in theexpenments not described in the Safet/

Analysis Report. Safety Analysis Ra port that involve an

(2) A proposed change, test.'or unreviewed safety question, a
expenment shall be deemed to involve significant increase in occupational

an unreviewed safety question (i)if the exposure, or significant unreviewed
probability of(L:urrence or the environmental impact. shall submit an
consequences of an accident or application for amendment of the
malfunction of equipment important to license, pursuant to I 72.29 of this Part.
sifety previously evaluated in tht:
Safety Analysis Report may be
increased:(ii)if a possibility for on
accident or malfunction of a different
type than any eva!uated previously in
the Safety Analysis Report may be
created; or (iii)if the margin of safet.' as
defined in the basis for any technical
specification is reduced.

(b)(1) The licensee shall maintain
records of changes in the ISFSI and of
changes in procedures made pursuant to
this section if such changes constitute
changes in the ISFSI or procedures
desenbed in the Safety Analysis Report.
The licensee shall also maintain records
of tests and experiments carried out
pursuant to paragraph (a) of this sectien.
These records shallinclude a written
safety evaluation that provides the '

bases for the determination that the
change, test, or experiment does not
involve an unreviewed safety questic '2.
The records of changes in the ISFS! and
of changes in procedures and records of
tests shall be maintained for the lifetime
of the ISFSI.'

(2) Annually, or at such shorter ,

interval as may be specified in the
license, the licensee shall furnish to the-
appropria5 regional office, specified in
Appendix D of Part 20 of this chapter.

.
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