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Dear Mr. Jonnson "ng"'*I?“ Y e Al Y. Fs aryfig’:és %““f
Reterence 1: ;Transcript of Closeu Commission Meeting for Friday, March JO‘ 1979:”£‘f:

Reference 2: USNRC Office of Public Affairs Press Release aaxeo Harcn 30 1979:§~5

Reference J: TMI-2 Event Tree Analysis for Core Melt Down and Recomnenaed Mf
Evacuation Procedures dated April 1, 1979, &
y
Your letter of July 23, 1979, requests tne NRC's understanaing of the pudlic . P A
news media attention to tne question of fuel melting and core meltdown, the Af}%f&,-
hypothetical consequences of such a development, how it aevelopec ana why 1t.1k %;
persisted so long following the accident at Three Mile Island, Unit Z. R

It 1s agifficult to pinpoint the primary mecnanism(s) that caused this concern
since the press was conmunicating with MRC personnel ana industry personnel
througnh many channels. It is possiole that the initial puolic reaction to tne
TMI-2 accident results trom an impression of assumed nuclear catastrophes
involving the melt-down China syndrome sequence of postulated events. Althougn
little credence is ascrioed to this rapia, imminent, and unaltered scenario, 1t

is a commonly neld misconception which guite naturally coula result 1n intense and
persistent interest from members of the public.

Consideration of fuel melt started during the first days after the accident where

evidence of severe core damage at the Three Mile Island, Unit 2, facility was

interred from nigh in-core thermocouple temperature readings and primary coolant

sample analysis results. Also, a bubble of noncongensable gases had collected

in the reactor vessel upper head which lea to anxiety over the outcome of the

event. OUne important operational objective was to reauce and finally eliminate

the bubble. .0One method explored tpr‘ellnxnatjng these noncondensable gases .

include rapid depressurization: of the reactor coolant system which invoruee:the ;
‘consideration of possible gas (bubble ) expansion and initiation of Iou-pressure»” ‘4
“injection. Even though this course of action was not taken, we think that ;

aiscussions of possible consequences of tnis sequence nhelpea pring on the‘nelt—ﬁ? s
 down concern because expansion of the buoble in the reactor vessel could deter =~

penetration of the water flow required to cool the core and result tn a fuel neltz r

The potentval for hydrgggn explcsion in 1so ot concern

Y
>

¥

BURN -

NRC PORM 318 (9-76) NRCM 0240 v



Johnsom
e

.
-

R
Vimot L
“4 ef

» pressun vessel uould chly not rupmrc (Rcference 3), but m mn_tqny‘ X
,Lvatves and other, coqonents fg the reactor coolant sysstalr could. ot be-
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The above concerns were Mgfmghtce duﬁng the closu ‘Commi ssion meeti
Fricay, March 30, 1979.. m-‘mnscﬁpt of this meeting (Refonncc 1) show

" that the possibilit,y of core meltdown related to bubble expansion had been'

relayed to the news media Dy a press briefing. Subsequent misinterpretation
of this information and related press releases appear to have caused the public =
alarm of a core meltdown. Following the March 30, 1979, Commission meetings, -
an NRC press release (Reference 2) was forwarded to the public media adaressing -
the concern of core meltaown. The enclosed Reference 2 states there was mr" ¥
.i-mcnt danger of a core melt at the Thmf Mile Lsland Nuclear Plan;'.. PR -

, S O g oY SR P
of a core melt and its hypothotfcal onse:

‘.’

with regard to the: probabﬂity

some staff work was done on March 30-31, 1979 (see enclosed Reference 3). On1y

relative probabilities (high, low, meoiun) were used to determine core meltdown

assuming trip of the operating reactor coolant pump as the initiating event.

The event tree focused more on the sequences which could lead to a core melt

than the actual probabilities involved. Core cooling from natural circulation

was not assumed in this event tree. The overall probability of a core melt

appearea to ve relativeiy low. Reference 3 also provides the sequence of major

events following a postulated core meltaown. The fission proaduct releases would

pe similar to those of the Reactor Safety Study (WASH-140U). Evacuation scenarios

relating to other postulated events following the accident are- also presented 1d’

Reference Se i B > ; fi0 i rag
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We have discussed this with Mr. William Stratton and unoerstana that this infor- A

mation 1s respons»ve to your request. , ! v
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1. USNRC Office of Puolic Affai rs WL e A : TR
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2. TMI-2 Event Tree Analysis for s i 4o
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President’s Commission on the kctnm: at Tl! Y B S
2100 ¥ Street, N.W. . ?w.-gg,a o v P TN e

Washingten, D.C. 20037 %~ < ‘ ’
Dear Mr. Johnson: v

Beflrenes ¥ Th .’ ript of} Closed Commission Meeting for Frig
Reference 2: Aus;é:}ﬂco of Puth Affairs Prus Releas

Reference 3: T!!-Z Even\ Tm Amfysfs ﬂor Con Melt
Evacuat fon Arocecures dated April 1, 19

Your letter of July 23, 1979, requests the MRC's understanding of the public . =
ng and core meltdown, the !
and why it pers1sted S0 }m e %

it 2. AR SRR :f e :.

hypothetical consequences of "

following the accident at Three | M‘Fshmt,‘

It is difficult to detemfne the exact mechénism(s) that caused this concern
since the press was communicating with MRE personnel and industry personnel
through many channels. Consideration off fuel melt started during the first
davs after the accident where evidence 'of severe core damane at the Three Mile
Island, Unit 2, facility was inferred’ frem high in-core thermocouple tempera-
ture readings and primary ceelant sample analysis results. Also, a bubble of
noncondensable gases had collected  in the reactor vessel upper head. One impor-
tant operational cbjective was t@ reduce and firnally eliminate the bubble. C(ne
method explored for eliminating these noncondegsable gases included rapid depres-
surization of the reactcor coalant system which involved the consideration of
pessible gas (bubble) expansfon and initfation of high-pressure injection. Even
though this course of actien was nct taken, we thihk that discussions of posstble
consequences of this sequénce brought on the meltdown concern because expansion
of the bubble in the reactor vessel could deter penetration of the water flow
required to cool the gore and result in a fuel melt. The potential for hydro-
gen explesion fn the reactor vessel was also of concern wptil it was concluded
that there was : tgniﬁcm oxygem being generated in the reactor coelant . .
‘system by radiolysis. Lf am explosion were to oecur, the pressure vessel mT‘&“
Tikely mot rupture (Reference ; ,*but: the operation of valves and othcr v ﬁ
nents m the reactor coolant mm cwl’d not be aswnd. M )*‘?ﬁ ?'

The ahove concerns were Mgﬂfmod dnr1ng the closed Commission meetings on e
Friday, March 20, 1979. The transcript of this meeting (Reference 1) shows
that the poss1b1'1t1 of core meltdown related to “ubble exmnsion had hoon

.6\-1-:‘7»0
an MRC
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ﬁm rega o the pmiuﬂfty,.of' a core. aelt and.fts lm:otmmﬂ consequer
“some staff work was done on March 30-31, Y879 (see encvoso&nf-nmﬂ,",
‘relative probabilities (high, Yow, mﬂn) were used to determine core melt
assuming trip of the operating rnctov;,’coolant pump as the initiating M
_The event tree focused more om the sequences which coula lead to a core melt o
than the actual probabilities involved. Core cooling from matural. c1re on :
was not assumed. in this event_tree! The overall probability of a can -ﬂt
appeared to be relativ 1‘1-' lu- fonnco 3 also prevides the sequence ajor
events following a .1 mel tdown. The fission preduct nv-& '
be similar to these of tor Safety Study (WASH-1400). Evacwatiem
relating to other postula *omts following the accident are also presﬂw fn
Reference 3. : : ! S ,:;‘ - 5,

your requcst regardi ng our umrsmﬂng oﬁ why

 melt. persisted for so long is cﬁfﬁelm;m
L rch of npus accnuuts and many, im. )

To develop a co‘lete response
the public media's attention to ¢
the time frame available. Wore:
would' be ncessary./ R4

We have discussed this with Mr. William Stratton anc understand that this 1M‘or-
mation is responsive to your reqguest. o

Si ncereTy <

f ' "~ Hareld R. Denton, Director
Office of Nuclear Reactor Reguhmon

Enclosures:
1. USNRC Office of Public Affairs
Press Release aated Mren
oo 30, 1979 e 4 g b A
e R 1.,‘,.'"1—2 Emtl’nekmlxsts-f’or - ,, -;'«
”i"‘“”‘*’f ::*'- HeTt Down mwt e TR AT
N ! ation Procedures dated - % 1 4 g '

Rk kprﬂ 1, 1979 ¥ 5 S g
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B R e L T UNITED STATER
k el s NUCLEAR REGULATORY COMMISSION

OFFICE OF PUBLIC AFFAIRS
> WASHINGTON, D.C. 20555
Praat '

No. 79-67

FCR IMMEDIATE RELEASE
Tel. 492-7715 (Friday, March 30, 1979)

NOTE TO EDITORS: The following was telephoned to the media
at 6:30 p.m. EST on Friday, March 30.

The Chairman of the Nuclear Regulatory Commission
Joseph M. Hendrie said this afternoon that there is no

imminent danger of a core melt at the Three Mile Island
Nuclear Plant.

headed by the Director of the Office of Nuclear Reactor
Regulation Mr. Harold Denton reached the site early this
afternoon. At the direction of the President, they have been
Provided with augmented communication facilities. The NRC
team at the site is working closely with the utility per-
sonnel and experts from other federal agencies and the State

of Pennsylvania. Close contact is being maintained with
Govarnor Thornburgh.

Efforts to reduce the temperatures of the reactor fuel
are continuing. These temperatures have been coming down
slowly and the final depressurization of the reactor vessel
has been delayed. There is evidence of severe damage to the
nuclear fuel. Samples of Primary coolant containing high-

Loi ] the core indicate
high fuel temperatures in some of the fuel bundles, and the

presence of a large bubble ©f non-condensible gases in the
top of the reactor vessel,

Becausa of these non-condensible gases, the pPossibility
exists of interupting Primary coolant flow within the reactor
should the Pressure be further decreased and the contained
gases allowed to expand. In the unlikely event that this
were to occur some of the fuel wouid fail to cocl and further
damage to that fuel could occur. Several options to reach a
final safe state for the fuel are under consideration. In

the meantime, the reactor is being maintained in a stable
condition.



ctive coolant water into

The levels of radiocactivity
20 to 25 millirem per

he site at ground level.
per hour.
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NRC PROCEDURES FOR DECISION TO RECOMMEND EVACUATION

Who Decides

1. Combination of consequences and times require immediate initiation

of evacuation: Senior .{RC Official on site recommends to Governor.

2. \Unplanned évent with substantial risk takes p“ace or is imminent
or situation judged excessively risky but there is time for con-
sultation. Senicr NRC Official notifies Gavernor and NRC HQ.
Chairman makes recommendation to Governor after consulting

with Commissioners if possible.

3. Planned event involving significant additicnal risk. Chairman

( and Commissioners makes recommendation.



These tables incl
weather, chosen

rate and weather
the decision base

) Ao
Unplanned Events
¥ EXPECTER PLANT RCLEASE “WARNING EVACUATION
EVENT RESPONSE AND TIME TIME __SCENARID
JLoss of vital Restore function withig No significant Possible pre-
function or un- | 1 hour change cautionary
planned leaks. evac 2 mi; stay
inside 5 mi
Switch to Alternate Small leak less possible pre-
Examples Function involving than 1 gal/hour cautionary
Primary Coolant in evac 2 mi;
Reactor Coolant | Auxiliary Building stay inside
Pump Trip; 5 mi
Loss of offsite Large leak 2 hour vac 2 miles
power, 50 gal/min tay Inside
miles
Loss of feed-
water; Sevious possibility of
failure to restore a
Depressurization| vital function
to go on RHR;
See 2
Leak in Auxi-
Tiary Building
— Colf =y Ul

ide a number of ass
realistically
Lhould be evaluated
I on those values.

as they are at

mptions about pctivity and
In pn actual releake. the release

the time, and
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EXPECTED PLANT RELEASE - HARN NG EVACUATION

EVENT " RESPIISE AND TI1RLE TIME SCENARLQ
2.| Sequence lead- |Maintain Containment Design Contain- 4 hour Precautionary
ing to Core Integrity (likely) with | ment Leak Rate
Melt Containment Cooling Evac 2 mi all

around and 5
mi, 90° sector
- |stay inside

- W 10 mi
Containment expected to | Significant 24 hour Evac 5 mi all
Breach ~ release of core (time for con- around and 10

fission products | tainment failure) |mile, 90°
sector, stay
inside 15 mi

3.| lydrogen flame | Mixture in flammable Precautionary go
or explosion range 2 mi (7)) 4 S Seate,
possible inside a
reactor vessel Explosion; major ? L y =
damage qu.,,. bl |
' Core Melt See 2 _ N X R 1
. . MC(;J drown & G ) 2 “y |
4.| [vacuate or Losec| Loss of Control Treat ¥ Cvac 5 mi all |
Control Room like major release around and 10 |

mi 90° sector,
stay inside |
15 miles




loss of vital
function

See releases under

provide as much
time as necessary

TN
EXPECTED PLANT RELEASE HARN NG EVACUAT ION
EVENT RESPONSE AND TI1ME TIME SCENARLG
Planned Probability of losing Timing of maneuver | Precautionary
Manuever vital function can be set to levacuation 2
niles,stay

inside 5 miles
* PLUS

See outcomes
under loss of
vital function..




" Action Guidelines

Notify evacuation authorities two hours in advance (if possible)

to standby for a possible evacuation.

Projected doses of 1 rem whole body or 5 rems thyroid stay

inside.

Projected doses of 5 rems whole body or 25 rems thyroid mandatory

evacuation of all persons.

Assumes general warning already that some form of evacuation may

<

become necessary.




: keather '
The table is based on a.realist1c prediction of the weather for the next
feQ days, based on the April l‘fbfecaﬁt which would result in high doses
at a given distance. At the approach to decision time for evacuation, the
appropriate meterological conditfon will be factored into the dose estimates

to determine the evacuation time, sectors, and distances for the evacuation.

NRC is predicting the dispersion characteristics of the region for the
currently measured meteorology as the incident progresses. Rain could lead

to higher local radiocactivity levels.

Heat Generation
The reactor core is now quite cool compared to the conventional design-

basis calculations.

1. The reactor is new, so no fuel has more than 3 months equivalent

operation, compared to 1-2 years average for other plants.
2. The neutron chain reaction has been shut down for over 4 days.

It should also be noted that the concrete basemat of this plant is

unusually thick.

As a result of the above differences, calculations for this plant at this

time predict that the core will not melt its way through the containment.




Event -1

Time=0
Time=100 min
Time=150 miﬁ

Time=2C0 min

Time=210 min

Time=210 min

- Sprays and Coolers QOperative

Flow stops, core and water start heat-up
Core' starts to uncover

Core Segins to melt

Molten core is in lowér head 6f reactor vessel,
is 2500 psia

pressure

Reactor vesse] fails, containment press to 25 psia

w

Hydrogen burns, containment pressure go2s to 67
Steam explosion possibility - minor conssg

CONTAINME}

T SURVIVES (Failure assumed 130 psia)

im2=10 hours

“clten core hasmelted about 1 meter int

Major problem - handle hydrogen,
ment intagrity

oxygen - maint2in contain-

i: = Keep sprays running

- Keep wa;ar nany feet over molten debris
- WITHOUT R

ERS Hydrogen continues to build up

EASEMAT SURVIVES

Svent 1 Conclusion:

Event 2

This event should not produce major r

- Sprays and Coolers Failed Before Flow Stops

Same as Event 1 - containment pressure is 25 psia

Time=0 to Time=

Tim2=810 min

Containmeht pressure is 70 psia

ment fails due to steam (mcs;1y) overpressure -

This event leads to major relezss:s.

tvent 2 Cenclusion:




This table includes a number of assumptions ab ut activity and weather.

These assumptions have been chosen conservativ ~. In an actual release,
the release rate and weather should be evaluated as they are at the

time, and the decision based on those values.



~ Event - Spontaneous failure or decision to perform a potentially
risky maneuver

Find out what actually happened and what is functioning. % thblad
Predict what could result - different 1ikelihoods

Predict release rate

Determine present weather and forecast Assumed constant
in table
Dose Prediction In table

Action Guidelines ' Per Appendix 7




——

2. Leak in Aux
Building.

3. Loss of off-
site power

4. Loss of feed;
waler

5. Depressuriza
tion to go
on RIHR.

Failure to restore
vital function

Core melt; see
item 2 below &
Appendix |

*For sufficie

s -
PAGE {1
EXPECTED PLANT RELEASE ~ WARHING | EVA WO
~ EVENT RESPONSE (RANGE?) AND TIME TIME ggnga}éO" DECIDES
. |Loss of vital Restore Function Within| No significant None*
function or 1 hour change
decision to per- I U
form a poten- :
tially risky Switch to Alternate Small leak less None*
|maneuver. Function involving Pri | than 1 gal/hcur
Coolant in Aux Building
Examples
Large leak in 2 hour Evac 2 miles
1. Reactor Aux Building Stay Inside
Coolani Pump 50 gal/min 5 min
Trip.

ly risky maneuver,

do precautionfiry evac 2 mi and

stay inside
this or not
of maneuver

mi; whether to do
pends on details
d plant situation.




PAGE 2
EXPECTED PLANT RELEASE | vAmInG EVACUATIOM WO
EVENT RESPONSE (RANGE?) AND TIME TIME SCENARLQ DECIDES
Core Melt “w intain Containment Tech Spec Con- 4 hour Precautionary
Integrity (likeiy) with{ tainment Leak
Containment Cooling Rate Evac 2 mi all
around and 5
mi sector; staﬁ
inside 10 mi
Containment Beached Reactor Safety 24 hour Evac 5 mi all

Hydrogen Ex-
plosion Inside
Reactor Vessel

Study Categories
PHR 4 - See
Appendix 1

around and 10
mi sector, sta}
inside 15 mi

No significart change
in reactor or primary
system

Mo significant
change

None

Core Crushed (unlikely)

Core melt
See Item 2 &
Appendix 1




APPENDIX 1 MAJOR SEQUENCES OF EVENTS

tajor sequences evaluated here are tied to the loss of forced circu-
lation in the RCS. The loss of flow from the reactor coolant pump
(RCP) s the gene}aIized initiating event from which other initiating

events such as loss of offsite power can develop.

APPENDIX 1.a SEQUENCES OF POSSIBLE SYSTEMS FAILURES

Figure 1.b-1 shows the loss of RCP event tree. This {ree shows the
various ostions available given the loss of the RCP, and indicztes which
combinations of events or failureswould lead to core meltdswn (CM).
The sequences denoted with an asterisk are those which would be ex-
pected to follow the core n21tdown progression discussed below, leading
to the variety of atmospheric radicactive releases and consequences
discussed later. Some core meltdowns could be expected to be delayet
far roughly a2 week because of the availability of ECC injection over

- that pericd. This method of core cooling, however, is not expected to
be adequate to prevent core melt; as such a core meltdown is assessgd
to occur at roughly a week. A rough measure of relative probabilities
of the various outcomes fs indicated by the notation of L, 4, H (low,
medium, high). The column on the right-hand side of the page indicates
the relative probabilities of the sequences, with "L¥" as the highest

orobability and L3M as the lowest. j,‘t/f:;::::lj
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MAJOR EVENTS AND TIMING IN EVENT OF CORE MELTDOWN

Event 1 - Sprays and Coolers Operative

Time=0 Flow stops, core and water start heat-up
Time=100 min Core starts to uncover

Time=150 min Core begins to melt

Time=2C0 min Molten core is in lower head of reactor vessel, pressure
is 2500 psia

Time=210 min Reactor vessel fails, containment pressure goes to 25 psia

Time=210 min Hydrogen burns, containment pressure goes to 67 psia
Steam explosion possibility - minor conseguence

CONTAINMENT SURVIVES (Failure assumed 130 psia)

Time=10 hours Molten core hasmelted about 1 meter into basemat

Time=days Major problem - handle hydrogen, oxygen - maintain contain-
ment integrity

CAUTION: - Keep sprays running
- Keep water many feet over molten debris
- WITHOUT RECOM3INERS Hydrogen continues to build up

BASEMAT SURVIVES

Event 1 Conclusion: This event should not produce major releases

Event 2 - Sprays and Coolers Failed Before Flow Stops
Time=0 to Time=210 min Same as Event 1 - containnent pressure is 25 psia
Time=810 min Containment pressure is 70 psia

Time=] day  Containment fails due to steam (mostly) overpressure -
- about 135 psia

CONTAINMENT FAILS

Event 2 Conclusion: This event leads to major releases.




The event tree for core melt leading to various releases is shown in

Figure 1.b.

The following are essential in the event of core melt.
1. Sprays and coolers are required to prevent major releases.

2. Hydrogen must be recombined or otherwise removed from containment.
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le.

1d.

Large Leak in Auxiliary Building (AB)

The activity level in the reactor coolant is so high that substantial
releases ca;’come from small amounts spilled in the AB which requires
once through ventilation. A leak of 5 gpm to the AB atmosphere is
assumed for the e;pected level of leakage. A leak of 50 gpm is
taken as a large leak to consider a major leak in pump shaft
sealing or some similar mishap. Based on the leakage experienced
already only the noble gases and no iodine are assumed to evolve.
The AB ventilation exhaust is assumed to flow through the charcoal

filters.

Hydrogen Explosion in Reactor Pressure Vessel

A detonation of the hydrogen oxygen bubble in the reactor vessel
could rupture the vessel and/or crush the core. Rough analysis

indicates that the pressure vessel would not rupture. Postulation

of the core response is difficult. If the core is crushed, it could

effectively prevent core cooling leading directly to the core melt
sequence described earlier. It is unlikely that compression would

Tead to criticality.




Stay Inside

Action Alternatives Evacuation
P P 2 miles
2. 2 miles E miles
Z miles all around
3, 5 miles 90° sector 10 miles
~amiles all around
4, 10 miles S0° sector 15 miles

a. A1l sector choices governed by wind direction.

one quadrant may be affected.

b. These are initial values; as the release continues
indicate the need for reconsideration of action up

shifting, more than

measurements may
to 20 miles.




Weather

The table ic based on F stab11i£y and l'm/sec wind speed, in view
of the April 1-3 forecast. At the approach to decision time for
evacuation, the appropriate met. condition will be factored into
the dose equations to determine the evacuation time, sectors, and

distances for the evacuation.

NRC is predicting X/Q for current meteorology as the incident progresses.




7. Action Guidelines
a. Notify evacuation authorities two hours in advance to standby

for a possible evacuation.

b. Predicted doses of 1R whole body or SR thyrcid in 8 hours -

mandatory evacuation of children and pregnant women.
¢. Predicted doses of SR whole body or 25R thyroid in 8 nours -

mandatory evacuation of all persons.

Assumes general warning already that some form of evacuation

may become necessary.



¢ - @»:;w.u. -~ ‘. ‘~;..,, B -
r e R —— — A ———
i %
; FROM: ACTION CONTROL DATES CONTROL Nb -
President’s Commission ca the Accident [comer ceAoLINE 6933
| at ™ ACKNOWLEDGMENT DATE OF DOCUMENT ~ ~
. |Yincast L. Jebesom Wi 2 e
f TO. / SF;EPARE FOR SIGNATURE
Themas Sete FINAL REPLY ] ] F - 0 cHAIAMAN
! FILE LOCATION (] EXECUTIVE DIRECTOR
,/ V omvern:.__Doades =0
DESCRIPTION CJLETTER [IMEMO [] REPORT [ OTHER |SPECIAL INSTRUL IONS OR REMARKS
Raq WRC's understamding of how news
» coverage of tie quastion of fuel meltiag, Let the tioe frame of the suspense
cora aeltdomn 3 gz bypothetical censa- dictate the detail of the response
wences Jevelopes & way 1t persisted so long ; ™
7
CLASSIFIED DATA
DOCUMENT/CO 'Y NO (iL,ﬂSSIFICATIlJNI
NUMBER OF PAGES CATEGCRY
POSTAL REGISTRY NO. O nst Oro O Fro
ASSIGNED TO DATE INFORMATION ROUTING LEGAL REVIEW d FiNnaL 1 copy
: Sessfick ™o - ASSIGNED TO: DATE NO LEGAL OBJECTIONS
g o\ NOTIEY
! L g Smits ( 0 ] EDO ADMIN & CORRES BR
| - - dehm ' EXT
A Stalle -~ | COMMENTS, NOTIFY
! : e B =t 1 Levine - | o EXT
o ’ D T JCAE NOTIFICATION RECOMMENDED 3 YES ‘0
b —~ ;

NRC EnRrM 272 71 ECT

YPERATION

PRINCIPAL CORRESPONDENCE CONTROL

)T REMOVE THIS COPY

DO NI




