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A hazard analysis of the IWW waste solution cask has been made 
and evaluated for conformance with the applicable parts of the Code of 
Federal Regulations, Title 110, Part 72. The cask \ ~ i l %  be shipped by 
rai l. 

The cask has been found to be structurally strong, 'Phe normal oper- 
ating pressure i s  about 7-10 psi. The most probable liquid temperature 
i s  165°F assuming an ambient a i r  temperature of 100°F. 'he  dose rate 
a t  the side of the cask should be 75 mr/hs a t  the surface. 

Under severe accident conditions, where the cask i s  exposed to 
deceleration forces of 60 g's or less, the cask w i l l  remain attached 6 0  

the car and wi l l  be protected by a steel gridwork fastened to the gondola. 
ln the event the accident includes a fire, a fire shield has been designed 
to f i t  around the cask and prevent direct impingement of flame on h e  cask. 

NOTICE 

This  document contains information of a preliminary nature and was prepared 
primarily for internal  use at the Oak Ridge Nat ional  Laboratory. I t  i s  subject 
to revis ion or correction and therefore does not  represent a f ina l  report. The 
information i s  not to be abstracted, reprinted or otherwise given publ ic dis-  
semination without the approval of the ORNL patent branch, Lega l  and Infor- 
mation Control Department. 



EVALUATIONS OF IWW CARRIER DESl GN FOR CONFORMANCE 
WITH CODE OF FEDERAL REGULATIONS, TITLE 10, PART 72 

A three-ton cask has been designed to permit the transport of smal I volumes 
(5 5 gal) of radioactive waste solutions from various production sites to ORNL for 
experimental use. Drawings of this cask are appended to the report. 

Although the reference document was written to control the transport of spent 
reactor fuel elements and not radioactive solutions, we bel ieve that this evaluation 
shows that the cask as designed conforms with a l l  applicable parts of CFR Title 10, 
Part 72. 

The numbering system used in  this evaluation corresponds to the numbering system 
i n  the regulation. Some sections have been omitted i f  the section was obviously com- 
plied with or, more frequently, i f  i t  was not applicable, 

For several instances under Part 72.32 the number of g's denotes the force part 
of the cask w i l l  take divided by the weight of that part of the cask. 

72.32 Structural l ntegrity 

(a) This cask cannot be adequately represented as a simple beam due to its squat 
design. 

(b) Determine the effect on the cask caused by striking a solid object while in 
a horizontal position with a force of 60 times the weight o f  the cask. 

Assume cask i s  a cylinder of uranium. 

Neglect steel shell. 

From Roark, Third Ed., p. 299 

where a = 6.38 in. 

b = 11.38 in. 

p = force in Ibs/in. along length of cyl inder 

- - (65001bs) (60 g's) 
= 19,500 ibs/in, 

(20 in. long) 



-3- 

4 
Point 1 2 3 4 

K =  -11.0 +13.2 +4.6 -6.5 

S = -1 2,000 psi +14,400 +5050 -7200 

(minus sign indicates compression; plus indicates 

From Etherington, Nuclear Eng. Handbook, p. 10-25, Table 7, 

Yield point U = 28,000 i 

Ultimate strength of uranium = 56,000 psi 

The maximum stress in  the uranium cylinder i s  14,400 psi in  tension and 
does not exceed the yield stress of uranium. This neglects the strength 
of the steel shells. 

Determine the effect on the cask falling upside down and striking the 
trunions. 

The inner container w i l l  tend to 
continue moving and wi l l  be re- 
sisted by twelve 3/8-in. 16 NC 
bolts. In addition, the mercury 4 b 
wil l  create pressure which must 
be held by the bolts. 

The height of Hg in cask = 17-1/4 in. 
I u 

This i s  equivalent to 8.35 psi 
Total pressure i s  on a I -in.-wide annul us 

with a diameter of 13 in., 
Total mercury load = (1 3 in.) (IT) (1 -in. wide) (8.35) = 341 lbs total 
Weight of inner container and cupola 2' 875 Ibs 
Total load on bolts i f  container i s  upside down = 341 + 875 = 1216 lbs 

The metal area in twelve 3/8-in. 16 NC bolts = 

AT = 1 2 (0.068 in.2) = 0.81 5 in. 2 

Bolt strength i s  specified a t  100,000 psi 

The number of g k  deceleration which the bolts w i l l  withstand i s  



(c) The cupola projects above the body of this cask and contains the valve and 
connecting lines inside it. The uranium cover of the cupola i s  bolted in 
place with twelve 3/8-in. 16 NC bolts and then the cupola i s  enclosed 
with an outer steel cover held in place also with sixteen 3/8-in. 16 N C  
bolts. There are no lift ing devices on the outside steel cover and thus 
these bolts could not be subiect to the ful l  weight of the cask. 

If the cask tipped over or was struck with some projectile, the cupola could 
be subject to a shearing force. The cupola must protect the connecting 
lines inside. 

Determine the number of g% required to pull the outer steel cover off the 
cask, based on the cover" weight, and the g's required to pull the inner 
uranium cover off the cupola, based on its weight. 

Steel cover: 

Weight " 25 Ibs 

Effective area of one 3/8-in. 20 NC bolt = 0.068 in. 2 

* 2 Area of 16 bolts = (16) (0.068 in.') = 1.09 in. 

Lll timate strength of type 347 stainless steel = 85,000 I b/in. 2 

- - 
2 

gls = 
(' T) (85,000 l bs/in.l) (1.09 in. ) 
weight 25 Ibs 

Uran i um cover: 

Weight 5 40 I bs 

gss = 
(85,000) (1 2 bolts) (0.068 in.') 

40 

= 1730 g's 

Determine the number of  g" required to shear the cupola to the point 
where the inside surface contacts the valve i n  the cupola. Approximately 
1.5 in. of movement of the cupola i s  required. The area to be sheared i s  
made up of three 1/4-in.-thick steel shells and one 1-in.-thick uranium 
shell. 



Area to be sheared 

- Shell 1.5 - Area of 
Shell 2 - 0 . Thickness R Cos g/2 Shear, in. 

SS 1 1 -3/8 in. 1/4 in. 0.264 0.736 85 " 2.1 1 
SS 10-3/4 1/4 0.279 0.721 88 O 2.06 
SS 8-1/4 1/4 0.364 0.636 101" 1.69 
U 9-1 /2 1 0.31 6 0.684 94 " 7.77 

a (ultimate) for 347 SS = 0.6 x 85,000 = 51,000 I bs/in. 2 

* 
a (ultimate) for uranium = 70,000 1 bs/in. 2 

Total area of steel sheared = 5.86 in.' 

Force necessary to shear the uranium and steel: 

Steel : (5.86 ine2) (51,000 lbs/in.l) = 299,080 l bs 

Uranium: (7.77 inm2) (70,000 lbs/ino2) = 545,000 ibs 

The number of g \ required to shear the cupola to the previously specified 
point i s  

Using the same type analysis, a 60 g shear force applied to the cupola would 
move the edge of  the cupola approximately 0.78 in. 

(d) Determine the pressure which the inside container can withstand under normal 
operating conditions. 

a 
Etherington, Nuclear Eng, Handbook, p. 10-27, Table 12. 



Cylindrical shell: 

where t = thickness = .1/4 in. 

S = max. allowable stress = 16,000 Ibs/in. 
2 

E = joint efficiency = 1 

R = inside radius = 11.5/2 = 5.75 in. 
n 
L 

P = 
(1/4 in.) (16,000 ibs/in* 

(1) = 680 ibs/in. 2 
(5.75 in.) + (0.6) (1/4 in.) 

P = 
(2) (16,000 ibs/ineL) (1) (//A) = 690 ibr/in. 2 
(1 1.5 in.) + (0.2) (1/4 in.) 

These values normally have at least a safety factor of 5 based on the 
ultimate strength of steel. 'The Jamesbury valve i s  rated at 800 Ibs/in. 
and has a safety factor of 2. The inside container i s  therefore safe under 
normal operating conditions. 

( e )  The vapor pressure of mercury, which fi l ls the annular cavity, i s  always 
below that of water. The pressure inside the cavity is, therefore, always 
greater than the external pressure due to the mercury at temperatures up 

0 
to 1700 F and the stress i n  the inner steel container i s  always i n  tension. 

( f ) The cask i s  shipped with a Swagelok blank on each of two piping penetra- 
tions of the lead during shipment for safety. The third penetration, the 
probe, i s  teflon packed and may be rated for 400'~ service. The con- 
tainment cap over the probe has a design strength of 470 psi under normal 
operating conditions. The fourth penetration, the Jamesbury valve, i s  
rated at 800 psi, this should ensure no leakage from the inner container 
to the cupola under normal shipping conditions. 

72.33 Internal Structural Components 

This section i s  not applicable. 



72.34 Exterior and Attachments 

(a) Determine the effect of a load 30 times the weight of the cask applied by 
a 6-in.-dia piston normal to the surface or the body of the cask. 

Assume that the uranium i s  subject to this force and neglect the structural 
effect of the steel. A 6-in.-dia piston w w l d  make a line contact on the 
surface of the uranium. 

(6500 I bs) (30 g 2) 
P = 6 in. 

5 = ~2 -- Roark, Third Ed., p. 299 
IT b 

K = f ( a / b ) = f  [s] = f (0.56) 

Point 1 2 3 4 
K = -1 1 +13.2 +4.6 -6.5 
S = -20,000 +24,000 +€I400 -92,000 
Type Compres- Tension Tension Compres- 

stress sion sion 

Yield point of U = 28,000 %bs/in. 
2 

Ultimate strength 56,000 I bs/in. 2 , 

I t  i s  evident that the yield point of the uranium i s  not reached under the 
proposed loading. 

In considering the involvement of the cask in a fire, a number of factors 
must be considered. First, the effect of a severe fire; second, the 
necessity of a fire shield; third, the possible sources of such severe fires 
and their probabilities of happening; and finally, the safety of the pro- 
posed shipment. 

The effect of a fire on the cask proper w i l l  be to expand the materials 
from which the cask is  bui l t  and to increase the temperature of the waste 
solution. 

* 
Etherington, Nuclear Eng. Handbook, p. 10-25, Table 7, 



Determine the effect of fire on the steel and uranium shield. 

The uranium expands at a faster rate than the steel at  high temperatures. 
The stress in  the steel due to the expanding uranium can be approximated by 

a = 
Ba EAT 
1 - v  

Roark, Third Ed., p. 335. 

where A a = difference of thermal expansion rates of U and 347 SS 

E = modulusof elasticity of 347 SS = 2 9 x  lo6 lbs/inm2 

AT = temperature rise from base temperature, OC 

= poisons ratio for 347 SS = 0.26 

e 
aSS = 18.2 x 10-~/x (500°C) Etherington, Nuc. Eng. Handbook, 

p. 10-61 

N 

aU = 18.5 x 1 o-~/"c (500°C) Etherington, Nuc. Eng. Handbook, 
p. 10-23 

The yield strength of 347 SS a t  500°C (930°F) 23,000 I bs/in. 
2 

Steel should not permanently deform at this temperature. Above 930°F 
the strength of the steel drops quickly, ha increases and permanent deform- 
ation in the steel due to the expanding uranium would probably occur 
around 1000°F. 

Uranium has three crystalline forms, a, P, and y. The a form exists up 
to a temperature of 1230°F, the /3 from 1230 to 1400°F and the y form 
abwe this temperature. In addition to the normal metal expansion due 
to increased temperature, there i s  a volume increase of about 1.12% when 
the uranium passes from the a to the /3 phase and about 0.70% volumetric 
increase in passing from the to the y phase. 

However, the ductility of annealed 347 SS i s  greater than 10% at  a l l  
temperatures below the melting point, reaching this minimum value 06 

1400°F and increasing at  temperatures both higher and lower than this. 



Since the steel i s  never stretched to this extent, i t  should never be ruptured 
by the expanding uranium, even up to 1 700°F. 

The top parts of the cask, which are lead-filled, have controlled voids bui l t  
into them such that a t  temperaturs up to 1700°F pressures cannot develop 
which might cause a rupture i n  the steel and subsequent loss of shielding. 
These voids alllow approximately by volume free space i n  these parts 
of the shield. 

In the event of a fire, the vapor pressure of the waste solution wi l l  increase. 
The weakest point in the inside container from a pressure standpoint i s  the 
Jamesbury valve, which i s  rated at 800 psi at  220°F and has a safety factor 
of 2. However, the pressure rating drops rapidly above 350°F and the 
va Ive wi l l  fai l before 400°F i s  reached. 

I f  the cask i s  upright, the cupola wi l l  be pressurized with steam after the 
valve fails. This pressure wil I have two lines of containment, the uranium 
cover plate and the outer steel cover, both sealed with a stainless steel 
gasket. The pressure w i l l  then 'be ~o ra ta i n~d  by the uranium cover 

plate which has a'minimum design strength of 250 psi. 

The results of these effects suggest that the use of a fire shield might be 
helpful i n  preventing direct impingement of flame upon the cask and re- 
ducing the temperature-time curve i f  i t  i s  involved in  a fire. Such a 
shield must be designed to permit free circulation of air around the cask 
during normal shipping operations. However, the shield could neverthe- 
less materially lengthen the time to which the cask and shield might be ex- 
posed to a fire before crit ical iraternal temperatures are reached. This 
shield has been designed. The fire shield should not, however, ieopardize 
its own usefulness i f  an accident occurs and there i s  no fire. 

The heat capacity of the cask i s  approximately 340 B~U/OF per total cask 
weight. Thus, even i f  the gondola turned on its side and became complete- 
ly insulated by virtue of a i r  flow stoppage around the cask due to the 
surrounding fire shield, the temperature rise would be only 

which i s  not very great. Even under the most probable adverse conditions 
save a fire, this temperature buildup i s  conservative due to the vents i n  
the top and bottom of the shield. 

A fire could occur from several different types of accidents. These are 
( 1 )  a derailment i n  whish the cask i s  i n  close proximity with a car carrying 
large amounts of flammable materials such as an oil tank car, (2) a head-end 



or rear-end collision in which the cask was positioned near one end of the 
train and could be exposed to burning diesel oil, and (3) an accident in- 
volving a vehicle carrying flammable materials which might crash into the 
side of the cask car a t  some rail crossing site. 

I t  i s  evident that the first two types of accidents may be virtually elimin- 
ated by correctly positioning the car i n  the train away from cars carrying 
flammable materials, as well as placing i t  away from the ends of the train. 
This leaves the third type of accident as the primary source of fire. 

The number of accidents of this type which occurred i n  1956 amounted to 
approximately 0.43 per one mil l  ion railroad miles traveled. There are no 
statistics on the number of these accidents which involved a fire; but i f  i t  
i s  postulated that 10% included a severe fire with the accident, then the 
accident rate with fire i s  reduced to 0.043 per mill ion train miles. The 
trip from Hanford to Oak Ridge covers approximately 2600 miles; and with 
a shipping frequency of once every two months, an accident involving the 
loaded cask and a severe fire could be expected to occur only once every 
1.5 x 103 years. 

I t  i s  felt that the cask i s  quite rugged mechanically; and with the low 
probability of a fire and the additional protection of a fire shield, the 
cask and contents are as safe as practicable. 

(c) Determine the adequacy of the tie-down arrangement of  the cask. The 
tie-down i s  made by means of sixteen 1 -1/8-in. 7 NC bolts. 

Effective area = 0.693 inO2/bol t 

Total area = At = (16) (0.693 ine2) = 11. l ine2 

Moment About Edge of Base 

where Ng = number o f  g 's 

Dbc = diameter of the bolt circle, in. 

o = tensile strength, lbs/in. 2 

Wc = weight of cask, Ibs 

R = average height of centroid of cask, in. 



- (1 1.1 in.2) (27 in.) (60,000 lb/in.?) 
Ng - (6500 Ibs) (2) (16 in.) 

Shear of Cask Tie-down Bolts 

Assuming us = 0.6 u t 

- - (1 1.1 inO2) (0.6) (60,000 I bs/im2) 
6500 Ibs 

The tie-down bolts are thus weakest in shear and wi l l  resist at  least 61.5 
times the weight of the cask before failing. 'The sliding friction i s  not 
included in the calculation. 

Determine how effective the tie-down of the fire shield is. This tie-down 
i s  rqade by means of twelve 3/4-in. 10 N C  bolts. 'The shield i s  3/16 in. 
thick and i s  stiffened by means of three hoops which are 2 x 2 x 1/4 in. 
angle. 

Effective area/bol t = 0.334 in. 2 

Total area = (1 2) (0.334 in.2) = 4.0 in. 2 

Moment About Edge of Shield 

where Ng = number of  g's 

Dbc = diameter of bolt circle = 28.25 in. 

= tensile strength = 60,000 Ibs/in. 2 
Ot 

Ws = weight of shield r 325 Ibs 
- 
H = average height of centroid of she1 l 24 in. 



- - (40 inO2) (38.25 in.) (60,000 lbs/in.') 
Ng (350 Ibs) (2) (24 in.) 

Shear of Shield Tie-down BOB t s  

Assume o = 0.6 o 

- 
2 

- (4 in.2) (0.6) (60,000 ibr/in. ) 
(350 Ibs) 

(d) and (e) "The trunnions on the cask are designed for l i ft ing the cask but 
could be used to t ie the cask down. Determine their effectiveness: 

Trunnion in Shear 

Cross sectional area of one trunnion = 3.14 in. 2 

Shear = 0.6 o = (0.6) (80.000 ~bs/in.~) 

= 48,000 1 bs/in. 

g's = 
( A t ) ( o $ '  - - (3.14ine2) (48,00Oibs/in.*) 

wc 65 00 1 bs 

= 23 gDs/one trunnion 

Determine the stress due to bending on each trunnion assuming one end i s  
fixed and there i s  a force imposed of six times the cask weight. 

where M = 0.193 W L 

W = (6) 
(cask weight) 

= 19,500 Ibs 
2 trunnion 

L = length of moment arm, in. 



C = distance to centroid, in. 

R = radius of trunnion, in. 

- - (0.193) (1 9,500 1 bs) (3.5 in.) (1 in.) (4) 

n(1 in.) 
4 

= 1 6,750 I bs/in. 2 

This si-ress, which already contains a factor of 6 safety, i s  about half the 
yield strength of the steel trunnion. The trunnion is, therefore, quite safe. 

Determine tension in outer plate i f  one lift ing cable should fai l  and the 
cask i s  supported only by one cable from one trunnion. Assume the cask 
i s  held on the cross section of the outer plate. The trunnion i s  welded 
around the hole, thus distributing the entire weight over the total cross 
section of the outer plate. Also assume a load of six times the cask weight. 

S - - 
tension A 

P 

where Wc = cask weight, I bs 

. Z Ap = cross sectional area of plate, in. 

S = (6) (6500 Ibs) - - 39,000 Ibs 
(112 in.) (4 in*) 2 in. 

2 

= 19,500 Ibs (below the ~ i e l d  strength of 347 S S )  

The trunnions are therefore adequate to l i f t  the cask and would also be 
adequate to tie the cask down, even though this i s  not their intended 
purpose. 

(f) Determine the stress in the bale used to l i f t  the l i d  of the cask off. Assume 
a factor sf six safety. 

The bale appears l ike an inverted V whose legs angle at 45' from the 
vertical. Each leg wi l l  take half the load. 



where WI = weightof l i d  = 4 0 l b s  

Ab = cross sectional areaof bale = 0.049 in. 
2 

- - 240 Ibs = 3450 I bs/i n, 2 
(0.7) (0.049) (2) 

This i s  well below the yield stress in 347 SS. The bale w i l l  tend to shear 
at  the eyes. Assume the shear i s  resisted at  one point on each leg. 

- - 
(6) (Wl) 

- - 240 Ibs 
' 5  (2 legs) ( A ~ )  2 

(2) (0.049 in. ) 

This compares to a shear stress in 347 SS of 48,000 Ibs/in. 2 

(g) Vibration should not affect the closure of the cask in  any way. 

(h) A wire seal w i l l  be attached to the cask through a bolt on the l id  closure. 

(i) A resistance thermometer w i l l  be housed and permanently fastened to the 
outside she1 l of the cask to provide re1 iable temperature readings of the 
cask surface. 

(i) A l  l external functional pasts are protected by the cupola. For an ama lysis 
of the strength of the cupola, see Sec,tion 72.32 (c ) .  

(k) Under normal transportation conditions, i t  i s  unlikely that any sollutiow 
would leak into the cupola. If, however, an accident occurred which 
resulted in the cask assuming a horizontal attitude, then i t  would be 
possible for solution to flow into the pipes which penetrate the lead 
shielding. The resulting dose rate through the top of the cupola at  one 
meter would be less than 200 ms/hr. 

(m) I t  i s  fel t  that this cask, even though i t  i s  expected to operate under 7-10 
lbs/inq2 pressure, should not be equipped with a pressure relief valve due 
to the nature of the material being transported. 

(p) Discussion of cask pressure is  covered under Sections 72.32 (d) and 
72.38 (2) v. 



Qr) Existing pressure in  the cask wi l l  be vented from the cask through a valve 
into an off-gas line equipped to handle radioactive off-gas before the 
waste solution i s  transferred from the cask. 

72.35 Shielding 

Determine the shielding effectiveness when the shipping cask contains 4.5 gal 
of concentrated Purex waste for the cooling period of interest. 

Assumptions. 'The source strength of 4.35 gal o f  waste i s  as follows: 

Group Energy- Range, Mev Total y disJ4.35 gal 

Shield thickness of the cask body = 12.7 cm of uranium and 1.90 cm steel. 
The shielding through the top plug consists of 21.6 cm of lead and 1.9 cm of 
steel. The shielding effectiveness was determined by machine calculation. 

(a) The dose rate a t  the side o f  the cask through the uranium should be 75 
mr/hr a t  the surface and 7 mr/hr at 1 meter. The dose rate i n  the cupola 
without the uranium or steel cover in place w i l l  be approximately 100 
mr/hr a t  the surface. After the covers are in place, the dose rate wi I I 
be less than 10 mr/hr a t  the surface of the covers. 

(c) The four piping penetrations through the lead shield are so designed that 
the radiation streaming through them i s  less than about 5 mr/hr. 

(e) The four 1/4-in. pipes which penetrate the lead shield normally do not 
contain waste solution. The pipes might contain solution under accident 
conditions (see Section 72.34 k). 

72.36 Materials and Methods of Cask Construction 

This section.'has been complied with. 

72.37 Coratrol of Crit icality 

'This section i s  not applicable. 

72.38 Heat Removal 

Determine the temperatures throughout the cask based on the following 

~ssumptions. 



(1) Waste heat source 11 000 Btu/hr 
Solar heat load 220 Btu/hr 

Total heat load 1220 Btu/hr 

(2) AI l heat transfer occurs through the uranium between the base and large 
flange. No heat transfer i s  considered through the top lead shield. 

(3) Ambient air temperature = 1 OO°F. 

(a- 1) Determine the cask surface temperature. 

where hc = 2 ~tu/hrof? O F  (still air) 

As = TDH = ~(1 .96  ft) (1.83 ft) = 11.3 f t  
2 

surface tempem ture = 1 OO°F + 54OF = 154OF 

(a-2 i i i )  Determine the temperatures throughout the cask. 

Outer Shell 

'The heat laad from the cavity i s  used to determine the temperature drops 
throughout the cask. 



-1  7- 

where kS = 8.5 ~tu/hroft O F  

1/2 in. 
= m p T  0.04 ft  OF 

Uran i um 

A - A. 
0 I - where Aim = - 

6.2 ft2 = 7.4 ft2 'In In 2.32 

Air Gap 

A 1/64-in. air gap i s  assumed between the inner steel shell and uranium 
shield formed during fabrication. 

where k = 0.016 Btu/haeft OF 

I = 
1/64 in. 

I I ; t  
= 0.00130 ft  



Inside Shells and Mercury 

Calculate the two remaining steel shells and mercury as one resistance with 
the thermal conductivity of mercury. 

where A 4.5 ft2 

Bulk Liquid Temperature 
- - -  

Assume a AT of 6OF and bulk temperature 185OF 

where D = diameter, f t  

AT = temperature difference, O F  

Nu = 0.555 (Gr ~ r ) ' / ~  

Since Nu = 
h c ~  - 
k 

where k = 0.39 Btu/hr*ft O F  (water at  1 &OF) 

then 



where A = n D H  (11.5 i n )  ( 1  i n )  = 2.52 ft2 

This checks the original ly assumed 6OF temperature drop across liquid 
film. 

Recapitulation: 

ATl = 54OF air  f i lm 

AT2 = 0.4OF steel shell 

AT3 = 3.7 uranium 

AT4 = 17.0 1/64-in, air gap 

AT5 = 2.4 inner shells and mercury 

AT6 = 5.3 water 

The temperature of the solution in  the cask could thus be about 183OF wi th 
an ambient air tempemture of 100°F. Included in this calculation i s  a 
17OF temperature drop across an improbable air film. The fabrication sf 
the uranium cask should be such as to preclude any air film. The most 
probable maximum l iquid temperature i s  166OF. 

(iv) IVo significant corrosion of the 304L SS inner shell or 347 SS outer shell - 
i s  anticipated. Gasketing and insulation material exposed to the 5.6 M 
nitric acid solution i s  teflon and polyethylene. These materials should 
hold up satisfactorily and may be easily replaced i f  necessary. 

(v) The pressure i n  the cask under normal operating conditions should be about - 
10 psig. This pressure consists of 7.6 psi partial pressure of the solution 
and a possible 3 psi from expansion of trapped air. An analysis sf the 
pressure which the cask can witlistand i s  given in  Section 72,32 (cl). 



(3) Not applicable. 
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