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MEMORANCUM TO: Files
FROM: : " Catherine R. Mattsen, FPSSB, ES, SO
THRU: Keith G. Stayer, Chief, FPSS3, ES, SO
SUBJECT: CHANGE IN POTENTIAL HAZARDS FROM RELEAS: QOF SPENT

FUEL AFTER S-YEAR JECAY

In considering the ¢ 3ntial hazards of transporting spent fuel through
urban environs as analyzed in SAND 77-1527, the questicn arcse to the
staff: To what extent would rclding back spent fuel for five yea::
before shipment reduce the potuntial hazards that could result frem tie
release of the radicactive matsrial by acciuent or through sabotage?

AM.A. Ersenbers

To answer this question I calculated the relative potantial latent cancer

fatalities for 120-day-old spent fuel versus S-year-o9ld spent fue!l
(SAND 77-1927 analyzed 158-day-old spent fuel). For the radionuclfde
inventsry at 120 days and five years a recant (May 1978) run of thecs
values, using the QRIGEN code, was obtained from 0. W. Herman, CRNL
(note attachment "A"). The maximum percent released for the various
nuclides was assumad the same as in SAN 77-1327. Thesa actually play
a small part in calculating the relative hazards; sinca th 1ides
that were the primary contributors to the dose were all sol .y the

same percant relaase (1%) was assumed for all of these. Rem-ger-microcurie

values came from SAND 77-1827, table 58; for a few nuclides which were
not includad in table 58, values were chtained from WASH-14CQ0 and
adjustad $o reflact the diffarence Setween rem-per-microcuriz-depesitad
in the pulmonary compartaent ind rem-ger-curie inhaled. For the risk
factors, i.e., latent cancer fz:alities per millicn perscn-rem, I usad
thosa in WASH-1400 and repeatad the calculation using thesa in
SAIID-77-1%27. Thesa two sets of risk factors variad in only twg cases
(for thyroid and for bene, Sandia used a varying risk factor), however
the di fference in the bone risk factor did affact the final answer.

As 2 resylt of these calculations I concluded that the potential hazard
from relaease of S-year-0ld sgent fuel was cne third ¢ cne half of the
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Note %o the Files -2 -

potentfal hazard of 120-day-o1d spent fuel or that holding back
120-day-0ld spent fuel for an additional 4 2/3 vears results in a decrease
fn patential hazard by a factor of 2 or 3 depending upon which risk
factors are more accurate.

s/

Catherine R, Mattsen

Fual Process Systams Standards 3r.
Division of Engineering Standards
Office of Standards Development

Attachments:

A. Ltr. dated 5/3/738 from 0. Hermann
(Unfon Carbide) ta R. Stanford, SO

8. Methods Involved 1n Calculating
Relative Potential Hazards from Nelesse
of Spent Fuel at 120 Days and at 5 Yrs.
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- EXHIBIT =

October 11, 1978

Mr. J. J. lackay
Deatgn Enginecerisg

Subject: Fuel Sterage
Spent Frel Transportation ceae
Flle G5 J13.29
Dear Sir:
The attached infeormation is supplicd on the above subject as requested,

Plesse advige {f I can provide other {uformation.

Youra vary rruly,

O. £, Fregch
Pucieay Engineer

DFF:m0

Attacluent

CC W/ate: Mr, U, T. Sncad
Mr. R. T. llardell
Mr. R. G. Su jpes
Mr. B, J. Tucker
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ESTIMATED SPENT FUEL TRAMSPORTATION COSTS
Qctober, 1978

Lauipment aud Survices

Daily lease charges (or cask, yuke, vehicle and
special tools and cquipment:

Truck $ 520
Rail 3600

Freighe

Teuck: $1.85 pur mile for loaded or vmpty vask,
Note: $453 for cach fucl assembly shipped off-site could
be added to this, based on §17.50 per liour standby churgus.

Rail Cask:

See Mr. J. W. Long's attached October 9, 1978 letczer. Although
previous informacion assumed that mandatory special trains would

be utilized in the loaded direction, realistic escimates should
assume special train in both directions to mee: schedule constraints.

bor
The following estimates are bascd on $13/hr. including fringe
benefits and overhead, ten assc.oly rail cask and experience
and cbservations concerning spent fuel shipments.

Type of Cask Number . $§ Per Fuel
Cask Transfer Turnaround, Hr, 2ersans Hours Assembly
Truck on-site 6 “ 24 624
Truck off-sice 1% S 80 2080
Rail on-site 20 S i00 280
Rail off-site 36 5 216 562
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(3)
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5,865 S
2:'130
2,319
4,638

6,163
2,543
4,628
9,276
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$ 9,043
3,738
2,319
4,628

8,048
3,735
2,319
4,638

CGEROKEE
(1)
(2)
(3)
(4)

6,576
2,723
4,638
9,276

9,048
3,738
2,698
5,396

8,280
3,420
2,319
4,638

MCQUIPE
(1)
(2)
(3)
(4)

7,824
3,283
4,638
9,276

9,600
3,960
4,638
9,276

PERKINS
(1)
(2)
(3)
(4)

11,472
4,748
4,427
8,854

(1) LOADED CASK - MINDAM WIIGHT
(2) BPTY sk - MINDITM WEIGHT
(3) SPOCIAL TPANN STWICE - OE WY

(4) SPECIAL TRADN SCRVICE - ROLID TRID

225,000 1bs.

o= oy ey R L "o .. . e
SnTLING MO = QUIALNLN, CITNCIT RO PCRKING,
-y . .- -
SWITCHDG CINRCE CF $274,00 PER CAR COR
a9 " .
$336.92 I SPECIAL TRAIN SDWICE DPERFCRISNCE
OV ACOITION.
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- EXHIBIT F

gues:ion

Ia accordance with Table 5.2-1 of the aforementioned submittal, the occupa-
tional exposure expected for the spent fuel pool modification is estimated
to be 125.5 man-rem. Provide the data showing the derivation of this
estimation. The data should include the expected dose rate to workers
duriag each phase of the operation, the number of people involved and

their occupancy times. Include the exposure that will be received from
removal, decontamination and dispesal of miscstllanecus equipment preseatly
stored in the pool.

Respoase

Since the original estimate of 125.5 maa-rem for completion of the proposed
modification was submitted, a subsequent estimate has been calculated
usiag more reliable data aad additional information which was ugsavailable
previously. Also, information from the Ginna modificatico was reviewed

and factored into the revised estimate where applicable. The total
occupational exposure necessary to accomplish the pool modification is
preseatly estimated to be appreximately 76 maag-rem. This estimate is
brokea down in the revised Table 5.2-1 as to work grovn oumber of indi-
viduals iavolved, occupancy time, average dose rate, a.d job expesures. It
should be noted that uncertainties exist as to the effectivenass of
underwater vacuuming in reducing dose rates to divers, and as to radiatioen
levels from removed rack sections.
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s Revised March 30, 1979
o TABLE 5.2-1 (revised)

OCONEE NUCLEAR STATION
SPENT FUEL POOL 1 & 2 MCDIFICATION DOSE ESTIMATES

1. Removal, Decontaminaticn, and Disposal of Miscellaneous Equizment Preseatly
Stored ia Pool:

No. of Occupancy Avg. Dose Job Exposure
Work Croup - Individuals Time (Man-lrs.) Rate (mrem/hr) (Man-Rem)
Operations 2 70 10 0.7
Eagineering 2 70 10 0.7
Total < 140 . - 1.4

2. Underwater Vacuuming:

No. of Occupancy Avg. Dose Job Exposure
Work Group Iadividuals Time (Man-Hrs.) Rate (mrem/hr) (Man-Rem)
Miscellaneous? 2 160 15 2.4
Operations 1 80 10 0.8
Health Physics 1 80 S 0.4
Total - 320 - 3.6

3. Base Plate Survey:

No. of Occupaacy Avg. Dose Jeb Exposure
Work Group Individuals Time (Man-Hrs.) Rate (mrem/hr) (Man=-Rem)
Miscellaneous
diver 1 30 100 3.0
diver supvr. 1 30 10 0.3
)
Eagineering S 20 10 0.2 3
Health Physics 1 30 10 0.3
Janitorial pJ 10 10 Q.1
Total 10 120 - 3.9 E
) p \fz
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* oy TABLE 5.2-1 (ceuntinued)

-

4. Rack Removal and Iamstallation:

No. of Occupancy Avg. Dose Job Exposure
Work Croup Iadividuals Time (Man-Hes.) Rate (mrem/hz) (Man=Rem)
Miscellaaeous
divers(underwater) 3 300 100 30.0
divers{pool side) S 300 5 1.5
diving supvr. 1 300 10 3.0
Operations
bridge operators 2 1200 10 12.0
¢rane operatars 2 800 S 4.0
Engioeering 2 200 - 1.0
Health Physics 3 1200 10 12.0
Quality Assuraace 1 20 10 0.2
Janitorial 2 200 S 1.0
Total 23 ) 4520 - 64.7
§. Rack Disposal:
No. of Occupaccy Avg. Dose Job Exposure
Work Group Individuals Time (Man-Hrs.) Rate (mrem/hr) (Man=-Rez)
Miscellaneous? 2 18 100 1.8
Health Physics 2 14 5 0.1
Janitorial 2 14 5 0.1
Total ) 45 - 2.0
GRAND TOTALS
No. of Qecupancy tffective Jose Job Exposure
Wwork Croup Individuals Time /Man-Hes.) Rate (meem/hs) (Maa=-Ran!
ALL &7 §148 15 7%.6
Wendor undersater vacuum 3perators
Wendor power saw operator and assistant
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