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Participants were divided into four subgroups for the MC&A
workshop, as indicated in Table I. Subgroup members were
selected to provide a balance of experience in nuclear
technology, management, public speaking, and safeguards at the
state and facility levels. Each of che subgroups were assigned
an advisor who stayed with the subgroup throughout the
workshop. It was suggested that each subgroup choose a
rapporteur, work through ~Jtbe instructions in Session 38, and
answer the MC&A System Design Questionnaire, included as
Appendix I.

TABLE I
SUBGROUP ASSIGNMENTS FOR MC&A SYSTEM DESIGN WORKSHOP

Subgroup 1 Subgroup 2

A. Bin Ali
S. Bezak
N. Harms+
J. Hill*
A. Jimenez
J. Lee
N. Lee
M. Qureshi

K. Awal*
E. Bantog
A. Hakkila+
S. Johnson
J. Kwan
J. Maritz
A. Ramakrishna
I. Siemasko

Subgroup 3

S. Ahmed
B. Beaudin*
Y. Chu
A. El-Wafi
E. Melo
A. Nabi
P. Suksawang
W. Theis+

Subgroup 4

A. Abou-Zahra
G. Dahlin
S. Gandikota
M. Marzo*
M. Schnaible+
P. Roceles
R. Zarucki

+ Advisors
* Rapporteurs

The subgroups met for approximately 2-1/2 hours on November 2f
and for 8 hours on November 3, 1983. The final day of the
course (November 4) began with each rapporteur presenting the
MC&A system design that was developed by their subgroup. After
the presentations by rapporteurs, Neil Harms summarized the
responses to the MC&A Design Questionnaire. The responses are
noted in parenthesis in Appendix I, with numbers "1, 2, 3, and
4" corresponding to the four subgroup responses, and "A"
corresponding to the response of a fifth subgroup composed of
the workshop advisors, including course coordinator,
Dick Schneider. Harms pointed out that the main purpose of the
MC&A System Design Questionnaire was to provide a quantitative
comparison between approaches taken by the subgroups. He also
indicated that the responses to the questionnaire given by the
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workshop advisors are not necessarily the "correct" answers
because there are a variety of possible approaches that will
lead to a good HC&A system design.
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APPKNDIX I

MC&A SYSTEM DESIGN QUESTIONNAIRE

Please select the condition(s) that best represent the
findings of your subgroup. Indicate your answer(s) by
circling the appropriate letter or number.

I. SAFEGUARDS ORGANIZATION AND MANAGEMENT

Your organization chart describes a management struc-
ture that

(13234,A)*A. indicates independence of the MC&A organization from
the production oriented organizations.

B. Makes no separation between production and MC&A
organizations in the management structure, although
opportunities for frequent communication exist be-
tween the two components to resolve differences that
may arise from conflicting goals.

(2}3J)C. Identifies the organizational relationships of staff
who perform key MC&A functions, and summarizes the
essential MC&A procedures including review and man-
agement approval.

II. MATERIAL CONTROL AND ACCOUNTING SYSTEM

The facility material control is structured in

(A)A. A single MBA for the entire facility.
(3)B. Three MBAs to account for feed, in-progress and pro-

duct material.
(1J234)C. Multiple MCAs that parallel operating control units.

D. Other (describe).

III.MEASUREMENTS

The preferred method for analysis of low-level liquid
waste is

(1323S,43A) A. Fluorometric D. Non-destructive
B. Gravimetric assay
C. Spectrophotometric E. Titrimetric

^Numbers in parenthesis indicate a preference for a particular response by sub-
group 1, 23 33 or 4. An "A11 in parenthesis indicates a preference for a re-
sponse by the workshop advisors. Occasionally3 a subgroup would express more
than one preference.
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The preferred method for analysis of UO2 powder is

A. Nondestructive assay (l323334aA)D. GravLuiatric
B. Weighing and appli- E. Titrimetric

cation of factors
C. Spectrometric

IV.MEASUREMENT CONTROL PROGRAM

A. The preferred frequency of measuring the following
types of standards is as follows:

1. Standard weights ('211 kg):

(1333A)&- once/shift e. when IAEA in-
(4)b. once/day spector verifies

c. once/3 days measurements
d. a minimum of 15 (2)t. once/18 months

measurements/material
balance period

2. Chemical standards for U (e.g. NBS U3O8 stan-
dards) :

a. once/analysis (l,2,4,A)e. twice/week
(3)b. once/shift f. a minimum of 15
(l)c. once/day measurements/

d. once/week material bal-
ance period

3. Mass spectrometer standards:

a.
b.

(1,2,3,A)C.
d.

once/analysis
once/4 analyses
once/shift
once/day

(4)e.
f.

twice/week
a minimum of 15
measurements/ma-
terial balance
period

B. The preferred frequency of analysis of replicate
process samples is as follows:

C2Ja. once/shift e. every fifth lot
b. once/day (l,3,4,A)f. 5/lot
c. once/3 days
d. based on a mimimum of 15

measurements/material
balance period

C. Traceability of standards can be shown to:
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(1,3,A) I. National measurement systems.
(1,2,3,4,A)2. U.S. National Bureau of Standards (NBS).

3. Working (secondary) standards prepared from pro-
duction materials.

4. Euratom standards laboratory (Geel. Belgium).

V. PHYSICAL INVENTORY

A. Physical inventory procedures for
elude the following:

the facility

(1,2,3,4,A)1.
(1,2,3,A)2.

(1,2, 4,A) 3.
(1,2,3,4,A)4.

(1,2, 4, A) 5.
(1,3) 6.

(1,2, 3, 4, A) 8

Indication of adequate cleanout.
Confirmation that all material has been converted
to measurable items.
Methods to confirm item identities.
Remeasurement of unsealed items.
Accessibility to verify items in storage.
Listing which materials are directly measured and
which are based on or derived from other measure-
ments.
How the book inventory is reconciled and adjusted
to the physical inventory.
Estimation ofrMUF and E MUF.

B. Which of the following values of plant MUF would
prompt an investigation at your facility? Assume a
6-month material balance period.

l. 0.1% of throughput
(1)2. 0.3% of throughput

(2,3,4,A)3. 0.5% of throughput
4. 10 Kg U

5. 100 Kg. U
(2,A)6. 400 Kg. U
(2,A)J. 12 Kg. U-235
(2,3)8. 75 Kg. U-235

C. The preferred frequency of physical inventory taking
and verification is:

(1,2,3,4)2.
(3)3.

Taking
once/year
twice/year
every three
months

Verification
(2,4,A)l. once/year

(1,3)2. twice/year
3. every three

months

VI. SAFEGUARDS EFFECTIVENESS

A. The maximum time to detect the loss of a 5 gal.
bucket of UO2. serial no. 3250, from the long-term
storage would be:

1. one week
2. one month

(1,2,3,4,A)1. six months
4. never
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B. Same as (A) above, only from the in-process area:

(l,z,A)i. one day (A)3. one month
(2)2. one week (4)A. never

C. Select the quantity of MUF that your system could
detect in each of the following material balance or
item control areas.

1.Conversion/scrap recovery
(1,3, A) a.100 Kg. U (4,A)b.3OO Kg U f^C.800 Kg. U

2.Pellet Preparation
(1,2,3,A)a.100 Kg. U (2,4, A)b. 300 Kg. U (2)c.S0O Kg. U

3.Shipping and receiving
(3)a.100 Kg. U(l,2,4,A)h.l item c.500 Kg. U

VII.DESIGN OF IAEA SAFEGUARDS SYSTEM

Select the appropriate topics addressed in your facil-
ity plan that satisfy IAEA safeguards system design,
inspection and reporting guidelines.

(l,2,4i\. Conformance with Part F (Statistics) of the Safe-
guards Technical Manual (IAEA-174).

(4)B. Physical protection plan.
(1,2,4)0.. Containment and surveillance procedures.

(1,2,3,A)D. Design information questionnaire (DIQ) completed by
facility.

E. The use of cost free experts for procedure develop-
ment.

(2,3,4)F. international training courses on State System of
Accounting for and Control of Nuclear Materials.

(1,2,3,4)G. Adherence to INFCIRC/153.
(1,3,4,A)U. Written procedures for talcing a physical inventory.

(2,4)1. Method for comparing analytical results of the fa-
cility and the IAEA.

(1)3. Cost effectiveness of IAEA inspections.
(1,2,3,A)K. A safeguards approach that follows IAEA detection

goal quantity guidelines.
(1,3,A)L. Procedures that permit accurate estimation of holdup

of nuclear material,,
(1,2,3,4,AM. Maintaining facility accounting records.
(1,2,3,4,A)N. Reporting material transfers to the IAEA through the

SSAC.

III.POLICY

Your "company's" policy is to:

(1)A. Do the minimum required by national law-adopting a
strictly legalistic approach.
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(334) B. Perform in a cooperative, but passive approach; com-
plying with the regulations, but taking no leader-
ship role in safeguards.

(2,A) C. Take the initiative by assuming a positive, cooper-
ative leadership role as well as meeting the regula-
tory requirements.


