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A couple of years ago Higgins
1 

and Keller
2,3 

described a calculational 

method to assess the possible problems arising from cratering shot radio-

active materials finding their way into the human body and producing an 

internal radiation dose. Since then Yook Ng
4
'
5 

has modified, extended 

and expanded the mathematical technique. Ng considers two entry path-

ways into the body; one via foliage deposition and, thence, by cows milk, 

and the other via soil deposition and the plant root pathway. In the 

general case, a dose from a particular radioactive nuclide is calculated 

in terms of the curies of that nuclide deposited per unit area. Thus, 

the internal dose and distance relationship calculated for a specific 

cratering event depends, in part, upon the fallout prediction method used. 

Ng
5 

has made internal dose and distance calculations for CABRIOLET and 

then applied these results to a 300-device detonation scheduled for an 

American Isthmian Canal. 

It is the purpose of this memorandum to provide some comments con-

cerning the canal calculation distances for particular doses found in 

Ng's UCRL-14956. 

First, the general observation is made that a recent compilation 

of the expected radioactive material production from canal devices is to 

be found in UCID-5095 and UCID-15021.
6 

The production of fission products 

by 300 canal devices is the same in UCID-5095 as estimated by Ng in his 

UCRL-14956, (production proportional to number of devices). However, the 

production of induced radioactivities both inside and outside the case 

is not the same, and the more real tic estimates are believed to be those 

of UCID-5095 and UCID-15021. 
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Moreover, considering fission products only, significant differences 

arise between UCRL-14956 and UCID-5095 when the distance from 300 canal 

devices for some levels of internal dose are estimated. This difference 

arises because of the different methods of fallout prediction used to 

estimate curies per unit area at distances downwind in the two documents. 

For example, using UCRL-14956 to calculate the distance for a 100 millirad, 

30-year bone dose from Sr
90 

and Cs
137 

(equilibrium in biological exchange 

pool), a distance of about 700 miles results. The parallel calculation, 

using the predicted area concentrations for Sr
90 

and Cs
137 

found in 

UCID-5095 produces a distance of around 120 miles. The "why" of this 

difference is of interest. 

Ng estimates fallout at great distances, i.e., several hundred miles, 

by bringing the 50-hour cloud concentrations predicted for CABRIOLET
] 

to 

earth, using a reasonable deposition rate and cloud passage time. This 

gives a ground concentration at the cloud 50-hour position, taken to 

be 1,000 miles downwind. He then uses a deposition versus distance re-

lation from a memorandum by Tamplin
8 

to calculate the deposition at other 

distances. 

The UCID-5095 predictions of fallout in terms of curies per unit area 

for a particular nuclide were derived from a computation using the FLIP 

code. This code was originally normalized against the Teapot ESS measured 

pattern. The code also adequately reproduced Sedan and Danny Boy out to 

the extent of the measured patterns, about 150 miles after Sedan. 

Figure 1 gives the ground deposition for Sr
90 

and Cs
137 

from 300 

cratering shots of Plowshare devices as estimated in UCID-5095 and 

UCRL-14956. At distances of from 300 to 400 miles, they differ by two 

orders of magnitude. Several comments regarding these two methods are 

pertinent. The radioactive burden for the 50-hour Cabriolet cloud found 

in UCRL-14648 is scaled from Palanquin, which was not a typical cratering 

event. Therefore, the cloud predictions and-long-range ground fallout 

derived therefrom are probably considerably higher than from a typical 
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cratering burst cloud. Tamplin makes a related observation when he notes 

that long distance fallout from tower and balloon shots lies considerably 

above (about two orders of magnitude) that measured following Sedan. 

Thus, one could say that Ng's distance predictions for concentrations 

on the ground are too definitely conservative (on the high side) for 

a cratering event. 

The predictions contained in UCID-5095 are believed to be more 

realistic, since they are scaled from the cratering events: Teapot ESS, 

Sedan, and Danny Boy; however, it should be noted that these predictions 

have been extended to distances from ground zero where no experimental 

measurements have been made. Hence, until further data has been accumu-

lated relating to far-out ground deposition of fallout resulting from 

cratering events, the conservative approach should be applied - but at 

the same time, it should be clearly stated that the results of this 

approach are definitely conservative by possibly as much as two orders 

of magnitude. The predictions contained in UCID-5095 have the virtue 

of being, in effect, scaled from the cratering events Teapot ESS, Sedan 

and Danny Boy. 

The material under Ng's curves given in Figure 1 were integrated as 

a matter of curiosity. If the pattern were 10 miles wide, then 500 curies 

of Cs would would be deposited. For a 100-mile wide pattern, 5,000 curies 

would be deposited. These numbers are to be contrasted with the 

curies produced at the source, 6,000 Curies. 

If experimental measurement of fallout at long range following Plow-

share cratering events were desired, it would be necessary to sample over 

an area of approximately 200 m
2 

This estimate was made using the lower 

prediction of Figure 1 at ~500 miles and assuming radiochemical deter-

minations an the Sr
90 

and Cs
137 

collected. Plastic swimming pools have 

been employed as sample collection "trays" in the past, and these might 

provide the means for field collection. A prediction of cloud hot line 

soon after the shot should enable the water-filled plastic pools to be 

placed at the proper locations downwind. 
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