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ABSTRACT 

Gas samples taken during the first 10 seconds after detonation of the 
TAMALPAIS device indicated that not more than 3% of the tritium spike 
underwent exchange with hydrogen in the environmental water. The 
percentage of tritium in sequenced samples decreased rapidly with post-shot 
time. 

NOTICE 

This document contains information of 0 preliminary nature and was prepared 
primarily for internal use at the Oak Ridge National Laboratory. It is subject 
to revision or correction and therefore does not represent a final report. The 
information is not to be abstracted, reprinted or otherwise given public dis­
semination without the approval of the ORNL patent branch, Legal and Infor­
mation Control Deportment. 
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nor the Commission, not any person acting on behcdf of the Commission: 

A. Makos any warranty Of represontotion l expressed or implied, with respeet to the accurocy, 

completeness, or usefulness of the information conta,ned in this report, or that the use of 

any information, opporatus, method, or process disclosed in this report may not infringe 

priyotely owned rights; or 

B. Assumes any liabilities with respect to the use of; or for damages resulting from the uSe of 

any information, opporotus f method, or process disclo$ed in this report .. 

As vsed in the above" "penon acting on behalf of the CommjssionfJ includes any employoe or 

contractOr of the Commisston, 01 employee of such contractor, to the extent that such employee 

or controctor of the Commission, or employee of such controctor propores, disseminates, or 

provides access to, ony information pursuont to his employment or contract with the Commission, 

or his employment with such controctor .. 
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1.0 INTRODUCTION 

I 

The'TAMALPAIS device was exploded in bedded tuff at the National.Test 
Site on Oct. 8, 195it The nominaiyie1d was 65 (± 20) tons. Phenomeno1ogical 
details of'the event are 1isted e1sewhere. l 

In order to obtain information concerning 'the chemist~ (particularly of 
hydrogen) d~ing ear~ post-shot time, and the feasibility of ~ecovering prompt 
gas samp1es the device was, spiked ~th 0008 gmof trltium"contained in 'eight 
sample bottles 10cawd at the corners of the cubic1e. In order to obtain data .. 
of interest in p1anning the GNOME shot, the device c4amber was lined With t~o 
feet of sa1t. This, of course, required the use of a large quantity ~f shoring 
materia1(primarily wood) which produced a great dea1 of reducing gases that Will 
not be present in the GNOME shot. in bedded salt where 'no shoring,material is ex-
pected to be necessary 0 ' 

2.0 EXPERIMENTAL LAY -OUT AND SAMPLER pESIGN 

The ORNL sampllngsystem consisted of a group of eight' stain1ess stee1 
sample bott1es, each having a nominal vo1ume of 1 cubic foot, which were 
connected by a tee to a 1-inch pipe 1eading to a relatively large chamber used 
by ,UCRJ:"to col1ect a cumul.ative gas sample. The gas samp1ing arrangement 1s 
shown' schemat1caU.y' in Fig. 1. The sampling system was evacuated pr10r to shot 
time. The ORNL samp1e bott1es were f1 tted with exp10sive valves which were 
actuated by an electronic timer in such a W8¥ as to al.lowsamples to be taken 
ov~r time intervals varying from 1 m1~lisecond ,to 1 second over the post-shot 

. time from zero to eleven seconds. Deta11s of the ORNL sampllng system are 
described eisewhere.2, ' ~ 

Due to operationa1 emergenc~,es existing at the NTS and lasting for some 
weeks thereafter, it was not possible for the ORNL personnel responsible for the 
samplers to remove them from the sampli~g alcove or even to examine them af:ter the 
shot. They were eventual,ly removed and' "eXamined by UCRL personnel who' found that 
seven of the ~ight bottles had obtained gas samp1es3 and that the valve on one 
had failed to operate. It later transpired that the va1veon another bottle had 
leaked4 lea.v1ns 81x bottles on ~h1ch the timer and valves had functioned correctly. 
Post-ohot exarninet10n showed that the sampling 'line had ruptured. ~ince the time 
of this rupture 1s not kno~ one cannot be certain that the samples were obtained 
from the uamplins pipe as planned. 

", 
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Tab~e ~. Data from TAMALPAIS Gas Sam]2l.es '. 

ORIIL sample vol.umes = 28.3 liters 
Total. II'!lDJber of fissiOIlB ~ .. 8 x ~02J. (O.OT kt~ 
!f.racer = 0.08 g, ~o61.:x l! atoms,' ~o 72 x ~ol disints/min 

" -

Sample Designation 
Bottle' 

8-la S-lb S-2a S~2b S-3b S=4b 22* Tunne~ 
- " 

Post~Sbat~ 0 .. 01.(}c. (}c.O.Oll Oo~"'O .. ll O .. ~c>Ooll ~-l.ol. .10=1l 
In:terval., sec O .. Oll 
Tota.1.~ 0 .. 001 ooon O"O~ 0 .. 01 0.1 1 'l""-~ 

Time, see 

Total. n.s~ 
:x ~0-15( ) 

6.27 19.8(!2.5) 58 .. 5U9(2) ~oO(±oo5) 94(±U) 43.,9 0.043 0.047 

H A~ :x 1.0-20 2 .. 53 ~0 .. 9 2204 ~1.7 116-o 7 13.6 92.5 2.16 
T Atoms as m 1 .. ,36 2.58(±oo13) 6 .. ~ 2045 5.2l. 2.34 0.051 0.0039 
x 10~15 

T Atcms as me 3 .. 50 7.84 17 .. 0 :5.06 '7.62 . 6 .. 1 0.047 0.0037 
x 10-~3 I 

+=-
6 .. 55 ~5 .. 6 11.6 " . 26,,5 ~609 

D 

Sample Vol.ume 11 STP II 2205 
liters 

H/T (el.ementai) 1.86 402(±o.2) 3 .. 5 7.2 22.4 5.8 ~.81x.l03 554 
x ~0-5 

Tm/Tmo 38,,9 32 .. 9 38 .. ~ 48.4 68.4 38.4 109 105 

Fissions!li~ 0.96 L27(±.16) 2.6(±.104.1) 'l.03(±..<?4 ) 3.. 55(±.42) 2.60 
x 10-1 , 

Volume iII H2 0073 '0·.13 .1.85 : .284 0082 0 .. 15 1 .. 3 .. 014 
Kr85/~ 4.6 7.7 9.0(±.:t.4) ~o9(±Oo2) , ~8",0(±2.0) 18,,8 0.84 ~.O 

4670 3.0xl04 
, 

2.4xl06 7.4xi05 Total. ~l.es 112 2lt80 56~0 9610 7740 
(from BjT ,and 
ong. charge ) 

* UCRL cumulatiw sampJ.e. See Table 2 for complete chemical analysis. 

," 
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The gas samples were analyzed at Liv~rmore during early 1959 and t~e 
final results submitted to ORNL In April.' Preliminary results were made 
avaiiable about a month earlier., The data (Table 1) are 'not, suff1,ciently 
accura!'e to allow quant:ttativeconclusions to be drawn but they appear to " 
indicate that~ 

" 

(1,) The T/H ratio in the_gas decreased with time after 10 ll1!?ec post-shot 
'(Fig.-2).· " 

(2) The total amount of tritium collected decreased with time after 
. about 100 m~ec post-shot in spite of the ~,fact' that the later " 
a,amplesrepresented longer-sampling times. 
~ .. 

(3) Only 1"'3% of the tritium exchanged with the water in the surroundings. 
, 

Data from the LRL cumulative sample and from a specimen of tunnel air, both 
taken several days post..;ahot, are included in Table 1 for comparison. The results 
of theche1cal analysis .. of the gas, from the LRL cumulat~ve gas aMple are listed 
in Table 2 • 

Table 2. Chemical Composition of the LRL Cumulative Gas Sample 

" Component 

~ 
.~O 

CO2 
HCN 

~2H6 
C2~ 
C3

H6 

Amount in Sample 

1.3% 
i 

1.'7% 
0.22% 

1.1 ppm 

6.4 ppm 

8.1 ppm 

1.5 ppm 

',-

% in Normal NTS Air 

0.01 

1-3 

0,,03 

The remainder was O2 and N2 with slightly less 02 than in normal air. 
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. It was estimated that that of approximately 106 moles of H2 produced 
as much as 0.85 x 106 may have been produced by chemical reactions (e.go, 
of the shoring material) while as much as 0035 x 106 could have been pro­
duced by the dissociation of water. 5 : 

. ' 4 
A brief summary of the LRL gas collection experience is as follows: 

A. LOGAN - 405 kt yield. Sampler had a 6-inch pipe, 600 ft long, thEi 
mouth of which was located 1 meter from the working point. Sampling bottle 
volume was 400 cu ft. Bottle was evacuated before sampling. Bomb fraction 
collected was 7 x lO-13. ' 

B.. TAMALPAIS .. 0.07 kt yield. Sampler had a l-inch pipe 100 ft long, 
with a 3-inch mouth located about 2 meters from the working poi§to Bottle 
was evacuated before sampling. Bomb fraction collected was 10- • 

c. EVANS -.0.05 kt yield. Sampler had. a 6-inch pipe, 400 it long. 
Bomb fraction collected was 10-9. 

The gas fractions collected in these three tests were of the same orders 
of magnitude as samples of solid fission products collected on.gas filters. 
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