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DISCLAIMER

This reportwas preparedas an accountof worksponsoredby an agencyof the UnitedStates
Government.Neitherthe UnitedStatesGovernmentnor anyagencythereof,noranyof their
employees,makesany warranty,expressor implie,d, or assumesanylegal liabilityor responsi-
bilityfor the accuracy,completeness,or usefulnessof any information,apparatus,product,or
processdisclosed,or representsthat its use wouldnot infringeprivatelyownedrights,Refer-
enceherein to any specificcommercialproduct,process,or selviceby trade name, trademark, Dl_ll_l_llllllllI[[SIRgTtlllit @.LIlllt|
manufacturer,or otherwisedoes not necessarilyconstituteor imply its endorsement,recom-

States Governmentor any agency thereof. The views "_qJZ_mendation,or favoring by the United

and opinionsof authors expressed herein do not necessarilystate or reflect those of the
United States Governmentor any agencythereof.
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' PRELIMINARY REPORT

"This report was prepared only for use within General Electrk Company In the
touriseof work under AtomicEnergyCommissionConfroctW-31-109-Eng-52. Any

i vle_J or oplnlom expre_ed In the report are thoseof the authoel only."

LEGAL NOTICEThisreportwas prepared asan accountof C_n.ernmentsponsoredwork. Neither the Unit_l States.
nor theCommlsdan, norany perJonacting on behalf of th.oCommlsdon:

A. Maker any warranty or representation,expre, or implied, with rmpect t_ the accuracy,com-
pletene_, or usefulnessof the Information¢ontQIned In thisreport, or that the u_l of any information,
apporatut, method,or procets di_:losedIn this report may not Infringe prh.atoly owned rlght_ or

B. Assumesany I_bilitlet with rmpect to the use of, cir for domoget resultingfrom the useof

any Information,apparatus, method, or protein dimmed In thisrepoet.

As uted In the above, *penon acting on behalf of the Commlukm" Includes any employee or
co_tractc_of the Commissionto the extent that suchemployN oe conttactm, prepares, handl_ or dimib.
u_4 or provldel accessto. any Information pumucmtto his employmentor c_h'act with the Coen_l_don.
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MAXIMUM LIABILITY EVALUATION

STRONTIUM AND CESIUM SHIPMEi6fS

ON DECALSO MEDIA

This report mm_narizes the evaluations of the maximum monetary liability

associated with cesium-137 shil_cnts in the STr Casks and strontium-90

shipments in the HAPO-IA Cask. These evaluations are of most immediate

importance since these shipments are planned for the month of March, 1961.

These liability evaluations concern the direct consequences of a release

of the fission product shipment in each case, but do not cover the

probability of such events occurring. Tables II and III show the order-

of-magnitude maximum monetary liability for the STT cesium-137 shi_nent

and the EAPO-IA strontium-90 shipment to be Seven Billion Dollars and

Six Hundred Million Dollars, respectively. Earlier correspondence,

References l, 2, 3, and 4, covered the establishment of the Maxlm_n

Credible Incident, recorded design evaluations, and discussed the abilities

of _he STT and the HAPO-IA Cask to withstand credible events.!

Rail routlngs for the two shipments of concern in this report have been

selected by the Atomic Energy Commission. Since these routings are
included as a condition of the Bureau of Explosives permit, in each

cask, they may be considered firm. Pertinent Informatlon on these

routlngs is given in Table IV.

The liability evaluation of the STr shipment of ceslum-137, 90,000 curies

per car, was based upon the follow_ng premises. Cesium is a relatively

volatile material, and the entire shlpment, quantity can be vaporized and
released as a cloud during involvement of the car in a fire of sufficient

magnitude and duration to rupture the cask. This mecha.uism would create,
by far, the greatest potential exposure of personnel and property to the

fission product. As stated in Reference 4, the STT is not capable of

withstanding fire of extended duration. St. Louis, Missouri, the largest

population Center enroute, served as the assumed location of the incident.
Table II covers the radiological consequences of such an event. The '

bases used for trans'lating the radiological consequences to monetary

liability are listed in Table V.
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The most effective mechanism for dispersal of the strontlt_ content of

the .KAPQ-IA Cask would be leaching from the Decalso into river water after

the cask has failed. Reference 2 covers the ability of the KAPO-IA Cask

to withstand impact loads. Each major river crossing along the proposed
route, Table IV, was investigated. Strontium would be eluted from the

Decalso at rates dependent upon the strontium concentration in the

Decalso bed and upon the mineral content and velocity of the water flow

over the Decalso in each river under consideration. Data from 0ek Ridge

indicate that 36 curies of strontlum-90 would be eluted per hour from a

hO-gallon batch of Decalso loaded to a concentration of 0.4 grams of

strontium per gallon and exposed to water of 6 ppm sodium content. The

HAPO-IA Cask contains 10.5 gallons of Decalso loaded to a strontium con-

centration of about _0 grams per gallon. Consequently, the HAPO-LA shipment
wotuLd release strontium-90 initially at about 970 curies per hour in water

of 6 ppm sodium. This strontium elution rate was corrected for the various

rivers in direct proportion to the individual sodium contents. Strontlum-89

activity was assumed to be 2.5 times that of strontium-90. Translation of

the resulting strontium-90 concentrations in river water to monetary liabil-

ity, as presented in Table III, are without precedent in the Company. How-

ever, liability estimates were used which appear consistent with those
derived for other situations as listed in Table V. River milea_e-populatlon

data in support of the calculation of the personnel and property' liability

appear in Table VI.

_atlaotnSO_otectio. -- _FacLl_e_ En;£ e_erin6
HANFORD I2_BORATORIES OPERATION - CHEMICAL PROCESSING DEPAR_
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TABLEVI Pa_ei0

RIVER DISTANCE - POPULATION REIATIONSHIFS
TOTAL PUPUIATION

Crossing Total Population To: Distance to

Rive_._r Point 200 Miles Below Crossin;_ Ocean Ocean_ Mile.,

Missouri Mobridge, S.D. 15,000 $,0OO,000 2,3_0

_lississlppi LaCrosse, Wise. 60,000 3,_)O,0OO i,800

Ohio Cairo, Ill. 30,000 l, 500,000 1,000

Columbia Beverly, Wn. i00,000 l, i00,000 )_00






