DISTRIBUTION:
N G . f
ovis SGRT r/
bl SGRT s/f
CWithee
MEMORANDUM FOR: R. S. Brown, Jr., Director z Baynard-Jacobs
Plcnning and Program Analysis Staff, NMSS Eleni Da‘&;
GEC ‘\t, aral S
FROM: Robert F. Burnett, Director ﬁa 2 Voo =
Divisfon of Safeguards, NMSS S e
SUBJECT: EVALUATION OF PROPOSAL FROM LOS ALAMOS NATIONAL

LABORATORY (LANL) (FIN A7153-5)

We find the enclosed LANL proposal transmitted by letter of September 27,

1985 acceptable. Accordingly, pleaze provide the currently available $211K of

FY86 funds for this project to the Department of Energy.

Full funding to $225K

is expected this year. If additional funds do not become available, then the

task *final report* will be funded in FY87.

AN D

Robert F. Burnett, Director
Division of Safeguards, NMSS
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As stated

orncep| SGRT

sunnamep| TSwei

wwep| 11/ 8758

....................

klJYardumian _GWMcCorkle..... Geardes. ......|?
ﬁ/\ 85 ln/ Yy 174 /85

OFFICIAL RECORD COPY

NAC FORM 218 (10 BOI NRCM 0240

£ US. GPO 1983-40C



9.15.88 !
Niw
LVl ON D Q

@ PRCIECT A0 “LIDGET PROPOSAL FOR NAC WORK

Saaet

JACTYYR r LEUR T YY)
Consequences of Sabotage at Nenpower Reactors A 7153.5
NI I .

50-19-02-00

oL EOnTR on
LOCRTRRETOR o5 Alamos National Laboratory

Los Alamos, New Mexicn

COGN ZaNY qﬁ»;; ORGANZATION b :7;0 PeONE Ny BER
- ;nn.x;., ol
T, Sweitzer NMSS BT S
CTwER WAL T (IHNCA, STAFS T iThMEL Y On DAt
Col vRC.ECT MANAGER “""'w' i ﬁ
e M. Sull 843.982
Lo Ho W.ﬂ -DO Rs et 1
“amhuuvlt 1GA 8 Q [
W. D, lerwekh Q-6 843-0508
’_-ﬁi. YO RS OF LFPORY R ung 1o hea eil AN 074 Lo V"‘Es fy E l" Y "
Diem gewnttic Teonnue 1.3 0.9 | ] [
| | T
T o 0.3 0.2 1 |
TOTAL DIRECT STAFF YEARS 1.6 1.4 J | ‘l
COSY PROPOSAL : | ] "l
Doee Sonmn 88.0 6 A J |
' ~ e
Maerp eng Sevam Eacve g ADP 18.4 2u.1 l |
aD supzen 10.0 23.0 | I |
g ‘. 50.0 3.0
e o n» o eo—
In8we Laver Coun 92.6 72.6 |
Oiner (Soveity) . | J{ |
Gernen one Aom. 1o | L1l . 1 7
| 1 TeraLortrativscost | 2700 225.0 ‘
CAPYAL EQUIPMENTY
PINCHARSED |
L TOTAL PROJMCY COSY 270.0 225.0 | -
N SR ROviWBLE DITEVELE oLy hh atk: Waltle
oy omscast % | 2 %5 | 2 | 2 | 2
i ::"::'om LI TG NI FOy ALY OGO
20 j 0 15 10 l 10 l 10 =




: ‘ #
ST -

A 7153.5

M '
PROJECT AND BUDGET PROPOSAL FCR NAC WORK
Consequences of Sabotege 8t Nonpower Reactors
T LA e O
Los A) N n ratory
:&:M% RO T - oy T YR L i
"'.1 W BF LA T
Tase v P N R DD DR DD LS DR DO
Analysis of Individual |ecweows & = 3
Reactors
nd 210 k
Final Report sentdvil &
cosY 15 &
(1 § 19N | iﬁ
cosT
semEDvil _4
cost
Ic-lbvs;r
cost
TOTAL E5T MATED PROJICY COFY 225 k
PR ICT DIBLE P EN  (Porew el e BeN @1 0N B IAR 1D/ DW NG 10PIEI A TR B1ON ITRE BTacr brparrest W P NAL Fom TRE 10" '"T_%

ASLapp cad s wrwn/
1. OBJECTIVE OF PROPOSED WORK

2 BUNNMARY OF PRIOR EFFDATE

3 WORK TO L PERIOAMED AND EXPECTID REBULTS
4 DESCRPTION OF ANY FOLLOWON EFFOATY

B RELATIONE™IP TO OTHIR PROJMLTS

Q 8 REPORTING SExEDULE

9. BULCONTRACTOLR INFORMATION

[ VEW CAPITAL BOVIPHENT REQUIRED

0 DESCRIDE SPRCIAL FACILITIES REOVIRED

10 CONFLICT OF INTERESY INFORMATION
SEE NALC MANUAL CHAPTER 1102 FOR ADDITIONAL INCORWATION
]oﬂl

T Oh A s |
Y




1. Obiective of Proposed Work
6. Backgroynd
In 1979, the Los Alamos Scientific Laboratory conducted & study of
the consequences of sabotage of nonpower reactors (NPRs).

Pecanse of (ervarigt
activities n other parts of the world, concerns of the Advisory
Committee on Reactor Safeguards about manipulation of reactor contro)
systems, and concerns of & public interest group about the effects of
incendlary devices on reactor components, Yt was decided that this
informetion should be supplemented with further technical information.

b. Qblective
The objective of this work 1s to provide the Nuclear Regulatory
Commission (NRC) with technical Information on the «ffects of
malicious menipulation of reactor controls, blast efficts from
various quantities and types of explosives, and the use of incendlary
gevices on NPRs to confirm an acequate margin of public safety.

2. Summary of Prior Efforts

Existing information in avatlable sources, such as the NRC docket files,
augmented by site-specific information provided by NRC staff and site visits
has been gathered to provide the basis for ralculating the radiologica)
consequences for the NPRs 1isted in Table !,

TASLE 1
REACTORS YUSITED IN FY 1985

Fachiity Docket No. Power Level Reactor Type
Nationa) Bureau of Standards 50-184 20 MW Tank
University of Missoust 50-186 10 MW Tank
Georgla Institute of Technology 50-160 S MW Tank
Massachusetts Institute of Technology (MITR)  50-20 5 MW Tank

Rhode I1sland Atomic Energy Commission (RIAEC) 50-193 2 Mw Poo)



Mathemat'ca) models have been developed and used to perform the following.

a. Caltulate the radiologica) release resulting from a total core
meltdown, partia) core meltdown, core disintegration and/or crushing,
or other means that could damage the fuel in the reactor core
severely. Because the key consideration 1s the fission product
release assoctated with such incidents, the effects of using
Tow-enriched uranium vs high-enriched uranium on the fission product
release has been evaluated.

b. Determine, a5 & function of distance from the reactor, the total
radiation dose (rem) to the whole body and the radiation dose (rem)
to the thyrotd and indentify ary factiity for which these could
exceed regulatory standards. The 115t of assumptions used in the
caleulations has been submitted to and reviewed by the NRC Division
of Nuclear Materta) Safety and Safeguards (NMSS).

Analyses of the first three reactors in Table 1 will be completed, and
the report on these w'l) be delivered before *he end of FY 1985, These three
reactors were used as lead reactors to develop the methodology to be used for
411 remaining reactors.

The analyses established the doses expected for & worst-case sabotage
event and developed 8 set of scerarios that bracket the possible range of
sabotage actions, iduntifying the equipment and systems that must be attacked
to cause the release. These scenarios oulined the quantity and placement of
explosives and all other discrete actions required to achieve the release.

The analyses included models for internal building transport phenomena
and atmospheric dispersion so that the entire sequence of events, from initia)l
attack to dose reception, 1s described clearly.

). Mork to be Performec ang Capected Results

During FY 1986 Los Alamos will perform the following:

&. Work required

Task 1. Complete analyses for the last two reactors in Table I.
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Tosk 2. . 1ssue an addendum report covering the analyses of these two
reactors. The form of this report wil)l be similar to and
compatible with the report covering the first three reactors.

Task 3. Make site visits to the reactors in Tadle 11 to gather
information necessary for analysis.

Tosk 4, Complete analyses and prepare reports as in Ytem 2 abovy for the

reactors in Yable 11.

Task 5. lssue o fina) report Ancorporating analyses for al) nine
reactors in Table I and 11.

The tentative schedule for these s as fo)lows.

Task
&. Analyses of MITR and RIAEC

b. Report on MITR and RIAEC
Site visits (Tadle 1)

(1) Union Carbide and Michigan

(2) SUNY Buffalo and UVAR
d. Reactor Analyses and Repor

ts

(1) Union Carbide and Michigan

(2) SUNY Buffalo and UVAR
(3) Fina) Report

TABLE 11

Target Completion Date

December 1985
December 1985

December 1985
March 1986

March 1986
June 1986
August 1986

LIST OF REACTORS TO BE VISITED IN FY 1986

Facility
Union Cardide

Buffalo Matertals Research Center
University of Michigan Ford Reactor
Univ. of virginia Reactor (UVAR)

Rocket No.  Power Level

50-54
50-57
50-2

50-62
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Meetings and Travel
Site visits for two analysts to the four reactors in Table 1] will be
required. Two meetings with NRC sponsors in Washington, DC, for two
people aiso will be required 'n FY 1986. Los Alamos representatives
will meet with the NMSS project manager (PM) two to four times &
year. These meetings may be held during Washington visits or during
site visits,

NEC Fyrnished Material

NRC will furnish only reactor documentation that cannot be obtained
by Los Alamos from the open 1iterature or from the Los Alamos files
sccumulated during Yicense renewa)l activities,

¢. Description of Follow-On Efforts

There are no follow-on efforts anticipated a3 & result of this study.
However, the ability to extend the analysis technique to additional reactors
8t the request of NMSS will be retained by Los Alamos,

§. Kelationship to Other Projects
None
6. Report Schegyle

@. Monthly Letter Status Report
Los Alemos will submit a letter status report each month that
summarizes the work performed during the previous month, personne!
time expenditures during the previous month, and costs generated
against the work effort. Any changes to cost projections or
schedules will be indicated. The letter report will be prepared by
the 20th of each month. In al) monthly reports there will be @
breakdown of (1) manpower costs; (2) costs incurred for direct
salarfes, materta) and services, ADP support, subcontracts, travel,
general, and administrative and other related items; and (3) current
obligation status information for the project.

4.



The r&.ort Shall be distriduted as fo)lows.
T. Sweltzer, S6, NMSS - one copy
Office of Director, WMSS (Attn: Program Support) - one copy

Interim Reports

Three draft Yterim reports shall be furnished to the NMSS PN, one for
each of the analyses required 1n Sec. 3. After review by appropriate
NRC personne), the PM wil) provide comments on the draft report to
Los Alamos Nationa) Laboratory within 60 days of receipt of each
report. A revised interim report shall be submitted 1f deemed
necessary by the NMSS PN,

[ina) Report

Los Alamos shal) furnish two coptes of a draft fina) report to the
NMSS ™M by June 30, 1986. The format of these “ocuments shal) be as
specified for formal technical reports in NRC Manua) Chapter 1102 and
will provide

1. the on-site and off-site fission product release and dosage
calculations associated with the sabotage scenarios Vdentified by
the analyses,

2. the quantities of explosives or description of acts necessary
to cause a 1imiting case incident,
the placement of explosives in relation to the reactor,

8 description of unauthorized manipulation of reactor controls
and fuel to cause a 1imiting case incident,

the resulting consequences, and

cppropriate alternative measures that can be implemented to
n1t1cat0 & significant event (for example, reactor facility
moosf1cct1ons. sdministrative procedures, and so on).
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After review by appropriate NRC personnel, the PM will provide comments
on the draft report to Los Alamos within 60 days or receipt of the report,

The performing organization shall revise the draft report based on the
PM's comments and submit one camera-ready copy of the final report to the
Document Managment Branch, Technica) Information and Document Control,
NRC, to be published as & NUREG/CR sertes report and & duplicate to the
NMSS PM,

A1Y draft reports, as well as final reports, shall be screened for
Classified Information and appropriately marked in accordance with *NRC
Classification Guide for Information Dealing with the Release and
Dispersion of Radioactive Material (NRC-RDRM-1)* (September 1982) and NRC
Manua) Chupter 1102.

Subcontractor Infermation
Los Alamos wil) use Intermountatn Technologies Inc. (ITI) to assist in

performing therma) hydraulic analysis in Tasks ) and 4. 171 personne)
are very familiar with using the TRAC (Transient Reactor Analysis Code)
computer code and have provided this service for us on other NRC
contracts.

A1l reports, plans, charts, graphs, schedules, and so on furnished under
the terms of this statement of work are to be subject to interna) review
ard shal) reflect acceptance by an authorized management Andividua)
before submitta) to NRC.
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