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SUMMARY 

The United States of America conducts its underground nuclear 
tests at: the Nevada Test Site (NTS). A maximum likelihood estimate of the 
seismic magnitude mb together with announced origin times, locations and 
depths are presented for explosions at NTS between 1971 and 1980. The 
amplitude data used to determine m are taken from the seismological 
bulletins of the International Seismo !? ogical Centre (ISC), Newbury, UK. 

3- . INTRODUCTION 

Basic source information (location, origin time, depth, yield, 
etc) about underground nuclear explosions is important to seismologists 
interest.ed in studying the structure of the earth, as well as those 
interest-ed in discrimination between earthquake and explosion generated 
seismic signals. Numerous scientists have appealed for the release of 
epicentral details of explosions to aid research programmes (Bullen, 
Griggs and Press, Teller, (1-3). In response, Springer and Kinnaman (4,5) 
published the basic epicentre details for all announced underground 
riuclear explosions detonated in the USA from 1961 to 1973. Numerous yield 
estimates were also included. The origin times and precise epicentres of 
French underground nuclear explosions in the Sahara between 1961 and 1966 
have been published by Duclaux and Michaud (6). No comparable data are 
available for underground explosions in the USSR. 

Several international data centres collect seismic wave arrival 
times from all over the world and compute estimates of the origin time, 
epicentre, depth and size for seismic disturbances including underground 
explosions. Bulletins containing these data are published by the US 
National Earthquake Information Service (NEIS) in Colorado, USA and the 
International Seismological Centre (ISC) in Newbury, UK. A similar service 
is provided by the Institute of Physics of the Earth in Moscow, but the 
Soviet bulletin does not usually report data on nuclear explosions. 

From the ISC and NEIS bulletins it is possible to extract either 
estimates of source parameters of underground explosions or officially 
announced details for most nuclear tests at NTS . Official announcements 
are particularly useful for seismological researchers interested in 
solving some of the outstanding problems of verifying compliance with 
nuclear test ban treaties since they provide researchers with a list of 
known explosion sources upon which to develop techniques for the 
identification of explosion generated signals. The release, by the US 
Government, of epicentral details of their nuclear tests and the value of 
this information to the seismological community should be applaui-ed . 

The ISC bulletin includes an estimate of the mean magnitude for 
most explosions. However, the magnitude reported is determined only to one 
decimal place and takes no account of station magnitude corrections for 
the seismic stations used. In effect the network used to determine mb is 
different for almost every explosion. A useful addition to the officially 
released data would be reliable estimates of the seismic magnitude m of e the explosion. To provide this additional information the P-wave ampli ude 
and period data provided by stations reporting to the ISC have been 
analysed using a maximum likelihood analysis procedure to provide 



estimates of the magnitude mb for all announced explosions for which the 
amplitude data are available in the bulletins. 

This report thus provides the seismological community with a 
list of announced epicentral details of US nuclear explosions together 
with an estimate of their magnitude. It is an attempt to extend the work 
published by Springer and Kinnaman ( 5 )  and in addition provide estimates 
of seismic magnitude. 

Estimates of the epicentral parameters and magnitude of 
explosions at the Soviet test site near Semipalatinsk and of French 
explosions at Mururoa have been made and published by Marshall et a1 (7) 
and Marshall et a1 (8). Work is already progressing to prepare similar 
reports on Soviet explosions at Novaya Zemlya and the Caspian sea area to 
provide seismologists with estimates of the basic source parameters at 
most of the main nuclear explosion test sites. Reports on several 
announced US nuclear explosions at test sites other than NTS are already 
published (see, for example, Gibbs and Blamey (9)). 

DETERMINATION OF MAGNITUDE 

The size of a seismic source is measured by its magnitude. For 
short period (SP) seismic P wave data the Gutenberg and Richter 
definition (10) is used:- 

where A is the amplitude of the P wave in nm, T its predominant period in 
seconds, B(A) a distance normalising term. 

Consider n explosions recorded at some or all of q stations. 
is the magnitude of the ith explosion recorded at station j, 

where bi depends on the seismic size of the explosion, s g  is a station 
correction and E is an error term. Least squares can be uJed to estimate 
bi and sj using ide method described by Douglas (11) if it is assumed that 

Least squares estimates are unbiased if the observed mi are sampled 
randomly from a normal population. The latter cannot he assded however if 
station amplitude measurement thresholds result in llcensoring~l of many 
lower values of mio. To allow for threshold effects the following l~maximum 
likelihoodlf estimagion technique has been used. 

Following Christoffersson et a1 (12) the distribution of 
observed station magnitudes mij can be written as: - 



where 

8 is the normal density function of variance a2 representing the 
distribution of lluncensoredll values of mi j ; Q the cumulative normal 
distribution; g s  the mean (50%) amplitude measurement threshold in terms 
of Log A/T fo? station j; the variance of the threshold assumed 
normally distributed about gjTjIf the sources are close together equation 
5 enables the mean Log A/T thresholds gj to be expressed in terms of 
magnitude thresholds Gj. 

Estimates of b-,Sm and a can be determined by maximising the 
likelihood function resulkin6 from the product over the observed values of 
mij of terms given by equation 4 

n ~(b~,sj,a) = observed P(mijlbitsj ... .) 
mi j 

Maximisation being subject to the constraint equation 3. 

When using least squares, the effect of large errors, which 
deviate from normal law, can be reduced by the application of weighting as 
in Jeffreysl (13) method of uniform reduction. This method assumes that 
the random variable cij is essentially normal but modified by the addition 
of a low amplitude uniform distribution. In the maximum likelihood 
estimation described above this is introduced by adding a constant term to 
the probability density function given by equation 4. Examination of 
observed distributions away from the mode suggested a value 0.01 times the 
maximum is appropriate for this term. Its introduction proqressively 
reduces the contribution of observations beyond two to three standard 
deviatio:ns from the mode, 

As well as the observations mim the method requires values for 
the threshold parameters g and y -. ~hes4 are estimated from the overall 
distribution of Log A/T s&mitted to the ISC by each station ,.sing the 
method of Kelly and Lacoss (14). Table 3 gives the threshold values used 
in the analysis and are based on those published by Lilwall (15,16) with 
some small modifications and additions. 

The basic input data are taken from the ISC bulletins in the 
form of Lo A/T readings from stations located in the distance range 
A = 8' - 958. Resulting magnitude estimates are in table 1 and the station 
corrections in table 2. Altogether 4633 amplitude readings were used to 
estimate the 112 magnitudes and 156 station terms. A value of 0,145 was 
obtained for the station magnitude standard deviation a. 



In general, differences between the maximum likelihood estimates 
and those obtained using least squares are small (<  0.2 units) and are 
negligible above m 5.5. A study of these differences will be the 
subject of a separa P' e report. 

EPICENTRAL INFORMATION 

The basic source information: codename, date, origin time, 
location and depth are announced for many tests conducted by the US at 
NTS. Th.ese data have been used to compile table 1. The sources of this 
data are: (A) Springer and Kinnaman (5); (B) US DOE report (17) and (C) 
Dept. of Energy press releases. In a few cases only the code name and date 
of the explosion are released. For these explosions the origin time, to 
the nearest minute, determined by the ISC have been included in table 1 
and are indicated by the parenthesis around the origin time. 

The epicentres have been plotted (figures 1-3) to illustrate the 
relative location of the explosions. For presentational purposes the NTS 
has been divided into three areas; the Yucca Flat, Pahute Mesa and Rainier 
Mesa. 

4. ACKNOWLEDGMENTS 

The authors would like to thank the numerous analysts around the 
world that measure and report P-wave amplitudes to the ISC. Without their 
contribution this report would never have been prepared. 

REFERENCES 

K E Bullen: llSeisrnology in our Atomic Age1!. Compt Rond XIc 
Assembly Gen UGGI, 29-34 (1958) 

D T Griggs, F Press: "Probing the Earth with Nuclear 
ExplosionsN. J Geophys Res, 66, 237 (1961) 

E Teller:  p plowshare^^. Nucl News, 5, 1-13 (1963) 

D L Springer, R L Kinnaman: "Seismic Source Summary for US 
Underground Nuclear Explosions 1961-197O1I. Bull Seism Soc Am, 
61, 1073-1098 (1971) - 

D L Springer, R L Kinnaman: I1Seismic Source Summary for US 
Underground Nuclear Explosions 1971-1973Il. Bull Sei~.u Soc Am, 
65, 343-349 (1975) - 

F Duclaux, L Michaud: llConditions Experimentales des Tirs 
Nucleaires Souterrains Francais au Sahara, 1961-196611. C R Acad 
Sc Paris, t270, Serie B, 189-192 (1970) 

P D Marshall, T C Bache, R C Lilwall: I1Body Wave Magnitudes and 
Locations of Soviet Underground Explosions at the Semipalatinsk 
Test Site1*. AWRE Report 016/84 (re-issue). HMSO, London (1985) 



P D Marshall, R C Lilwall, P Warburton: IfBody Wave Magnitudes 
and Locations of French Underground Explosions at the Mururoa 
Test Siteff. AWRE Report No. 012/85, HMSO, London (1985) 

P G Gibbs, C Blamey: I1Some Seismic Results of the CANNIKIN 
Underground Explosions at Amchitka, Aleutian Islandsff . AWRE 
Report No. 065/72, HMSO, London (1972) 

B Gutenberg, C F Richter: !!Magnitude and Energy of Earthquakesn. 
Annali Geofis., 2, 1-15 (1956) 

A Douglas: IfA Special Purpose Least Squares Programmeff. AWRE 
Report 054/66, HMSO, London (1966) 

L A Christoffersson, R T Lacoss, M A Chinnery: HStatistical 
Models for Magnitude Estimationff. Lincoln Lab SATS, TR-75-335, 
2-5 (1975) 

H Jeffreys: "The Theory of Probability". (3rd Ed) Oxford 
University Press (1961) 

E J Kelly, R T Lacoss: I1Estimation of Seismicity and Network 
Detection Capabilityu. MIT Lincoln Lab, Tech Note 41, (1969) 

R C Lilwall: "Redetermination of Body-wave Magnitudes (mb) for 
the Period 1964-81 Using ISC Bulletin Dataff. AWRE Report 021/85, 
HMSO, London (1985) 

R C Lilwall: ffSome Simulation Studies of Seismic Magnitude 
Estimatorsff. AWRE Report No. 022/86, HMSO, London (1986) 

DOE Off ice of Public Affairs: ffAnnounced United States Nuclear 
Tests: July 1945 Through December 1984If. Report No. NVO-209 (Rev 
5)) Nevada Operations office (1985) 



s 
C, 
Ql E 
a" 

c 

C a o 
k -64 
cd4.,  a a 
5-2 
+' a, 
Co fa 

ED 

5 
0 

Q, a 

5 
M 

3 
.- 

oZ 
" 
a 3  
4 
.A 

3 

2 
.ri 

. 
a 

.r( $+ 
0 

Q, 
6 
a 

% 

3 

0 
Z 

,. 

"In" I ' Eg 
0 lnd 

a I d  I b l a j O C ' a a M 4 - d 3 4 L ,  1 I I 8 1 

M-f In 
M  b M N a c n a a l n Q a a a d  mu, k fi M I n * m N d m * l n M O a a  

rl 

-- - 

dn$a 1 ~ 3 n d ~  I N 1 0  I ( \ , b n ~ ~ . r \ d ~ ~ ' \ ~ m a \ a o d ~ n ~ j ~ ~ ~  
d d;f C1M arlu- ,r(  ' n r f & b  

- -- --- .---- -- 

m r ( 0  4 - r u  ru 
A 84i-y 6 4 % ? ? 4 ? 4 ? 4 9 9 9 $ ? 4 ? 9  M O  L~M-IQMN IAW l n c u  
0 0 0 0  l o o 0 0  12 1 0  ~ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ~ 0 0  

rfmmln a O M N O  m d c O O U  NCUb- j - ; tUN&ln( \ ,cuLn(\ ,  

SP;O:P: If.'??? 1 %  I % I5'.?'4~o:~:??o:lo"D.t.~pzrn.p: 
t;t-t;f nm-td ;t ;f - t ~ r n ~ a n m - j r n a ~ a ~ a l n ; f ~ l n  

3 "  V \ r l \ o b b I n . o M  a,ruMbLnMF-43O\Ln\O\DM M  
dN\O O O r n  rnnmcO a,OcOMcOcOruNLnd-IcOO 

N 

5 9 9  ( u < ? ? ? ~ ? ?  o ? ? ? ? ? ? ? o r u n o ~  6 pr\ m . . . .  . 0 

.dQQQ.GLnQ\D (d\;i\OQ.D.D.DL,\i)Q\D\L:U)G a 
d d d  r i d d d d d d d  d d d d d d d d d d d d d  d 

\L) 
d 

d d d  , - + d d r l d , + d d  d d d d d d d d d d d d d  d d 

-- 

M N b  O N  O- f  L n N ~ O v \ I n M I n l n a o o  3 
M a 3  d d l n d d b N N  N 9 d c Q N j O O N a - 3 - 3 0  0 

CO 

0 0 "  o".a*"."O d O ~ O * ? " . O * d d " . ?  ? Q . . .  . . l . 0 

bbb p ? . b P - b b ~ b b  bbbbbbbF-bbbbb b 
N \ M M  pc)MMW\pc\MMM p r \ M M m M M M M M M F \ M M  M k 

O O N  ".O?<n:cl:? " i 2 " ! " i O N N d d - W  
e . . . . .  r;' rl 

0 0 0  ~ ~ $ ~ 8 8 $ 8 8 9 6 8 ~ 8 8 8 0 0 0 8 8 8 8 8 Z 8 ~ ; 8 ~ ~  I+ 
0 0 0 ~ 0 0  0 0  LP,ONO\O Q 0 0 l n 0 I n l n 0  

pr \  0 Go F \ 4  

s' 
m M 0 d 0 0 8 0 ~ d 0 p ' i d d 8 d ~ ~ d d ~ d 0 8 2 8 ~ 0 r i d 8  
3 L n Y " d d - f - f - . f O d I - - I - ~ ; f b b L n . ; f O U ) N b b P T ~ O ~ ~ ~ b ~ ~ \ ;  
d d d  d d r l t - i d ~ N d  d d d d d N d C k d d d d d  I+ d 

m 
Q, d 

$ e s  
rl 

,rl 2 "I 4 "I c o *  z E c Q, 
. t i  n k  a s  a, crra a 

d @r( d @ E O  .r( C , Q , O U O  
-a r, 

m m 
r l k - a c ~ d ~  m u 0 2  k  3 k 0 3 4  d Cn 

0  m a, 0 c 4  0 F: h d  a s  m 0  E: 0 - d  0 @ a d  -1 cp70  
a E : s ~ o m a ~ n ] o c o ~ ~ ~ ~ o k ~  c u m 3  c 3 h m k 0  P 

aJ F4E.d 0  a,C Ma, bO+ c aJ E I F 4 X  k  k  0  a,+',% e . d d  M O  
. 2 G k ~ c o r : t i o u +  m a E : c o E : c  m o d  m a , & m a ~ k  c o k . c , d ~ u  ~2 m m - r i - r i d  a, m . r l s  o.r(.ri o.rl ro c + + , ~ , +  o .;1 a, m m . r l  co 

X U Q E ~ L U ~ U ~ X N ~ C I O Q P +  ~ U I Q ~ P , X ~ ~ ~ X W  

-- 

d d d d d d d d d d d N N N N N N N W M M M M M M F " l M ; t - f 3 - f  
bbbbbbbbbbbb \bb \ \ \ b \ ?? \ \ \ \ \% \b \  . . * . * . * .  . . .  . . 
a G U : \ U b b c O m d d N 3 l n n I n b m m C ; M - f 3 4 L ' w * O d c U l n \ d b  
o o o o o o * o o d d d o o m o ~ o o ~ o ~ o ~ o o o o o o o  d d O O * O O  

. . . . a  e * . . . .  . . . . . . . . s n r m d m m o \ c o ; t - f m N r - & ~ r l G a . a ' n a m a ~  Nrnb~r\O:d 
d ~ N N 0 0 ~ N 0 N d d 0 d d N N N N 0 ~ N O O ( C d ~ N N d d  

d N M M - r f m ~ b a o \ O d N M ~ l n ~ b c O m O d N v ~ ~ l n \ r ; b a , n o d  
d d d d d d d d d d N N N N N N N c u c u N M M  



Date i Code Name 

Puye 
Portmanteau 
S t  anyan 
Hybla Fa i r  
Topgallant 
Cabr i l lo  
Dining Car 
Edam 
Obar 
T ~ b o  
S t i l t o n  
Mizzen 
Mast 
Camembert 
Iularsh 
Xusky h p  
Kasseri 
I n l e t  
Leyden 
Chiberta 
I4uenst e r  
Keelson 
Esrom 
Fontina 
Cheshire 
Estuary 
Colby 
P O O ~  

S t r a i t  
Mighty Zpic  
B i l l e t  
' Banon 
Chel-re 
Redmud 
Asiago 
Rudder -- 

Or ig in  Time 

14 00 00.1 
15  00 00.2 
15  05 00.2 

15  15 00.0 
15 00 00.0 
19 45 OG.O 
111 10 00.0 
15  CO 00.0 
14 00 00.4 
14 20 00.2 
14 40 00.1 
1 3  00 00.1 
12 30 00.2 
17 00 00.1 
17  11 26.1 
14 30 00.2 
15 00 00.1 
15 30 00.7 
30 00 00.3 
19 15 00.2 
14 20 00.1 
14 40 GO.2 
14 45 00.2 
11 50 00.2 
14 00 00.1 
1 2  30 00.2 
14 15 00.1 
14 45 00.1 
l g  50 00.2 
20 30 00.1 
14 70 00.2 
15 15 00.2 
14 49 j0.l 
15 09 00.2 
18 00 00.1 

TABLE 1 (cont 

Latitude ON 

/ 37.023 a 

37 152 
37-13: 

37.106 
37.134 
37.188 
37.116 
37.109 
37.221 
37 340 
57.094 
37 350 
37.279 
37.024 
37.222 
37.290 
37 225 
37.117 
37.128 
37.297 
3 7 - 6 9  
37.107 
37 271 
37.245 
37.310 
37.306 
37.256 
'57 107 
37 209 
37.075 
37.125 
37 172 
37.079 
17.12'11 
57.lG0 

. ) 
Standard 
Deviation 

0.10 
0.02 
0-02 - 
0.02 
0.02 
0.03 
0.05 
0.03 
0.02 
0.02 
0.02 
0.02 
0-02 
0.07 
0.05 
0.02 
0.02 
0- 07 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.03 
0.02 
0.05 
0.03 
0.03 - 
0-08 - I 
0.02 

0 Longitude W 

116 -055 
116 -083 
116.068 

116.056 
116.084 
116.214 
116.087 
116.029 
116.474 
116.523 
116.030 
116.320 
116.569 
116.028 
116.179 
116 -411 
116.368 
116.019 
116.0C2 
1 1 0 . 3 ~ ~  
116.030 
116.037 
116.488 
116.420 
116,364 
116.471 
116.32 
116.052 
116.212 
116.04h 
116.082 
116 -055 
Ili .OW 
116.067 
116.075 

I 

% 

4.41 
5.76 
5-51 - 
5-69 
5-57 
4.87 
4-52 
5.08 
6.05 
5.82 
5-64 
6-05 
6-20 
4.64 
4.76 
6-30 
5-96 
4-37 
5-69 
6.28 
5-65 
5-66 
6.24 
5-92 
5-97 
6.34 
6-05 
5-87 
4-78 
5-35 
5- 25 - 
4-72 - 
5.46 

- 

' 
. , 

I Depth , 
I 

/ .  z 1 - 
57 ! - 
46 1 - 
- I  - 
6 7 '  
5 2 
30 
1 2  
2 8 
74 
76 
76 
84 
81 
6 

15 
68 
64 
6 

62 
71 
61 
60 
75 
62 
70 
75 
64 
62 
1 4  
29 
31 - 
5 - 

5 7 A ,  

713 
600 
305 
412 - 

' 765 

6 37 
731 

912 
1,311 

427 
348 

1,265 
817 
320 

1,451 
716 

640 

1,219 
6.55 

1,167 
869 

1,277 
879 

- 780 

- - 
317 
427 
531 
640 



TABLE 1 (cont. 

P 
0 

I 
Standard j a Depth 
Deviation/ j m 

0.02 1 58 690 
0.02 ! 55 ! 594 
0.03 / 45 I 564 
0.03 32 518 
0.02 59 j 701 
Q.09 1 3 381 
0.04 / 2 2  530 
0.07 1 5 381 - - 

I 385 
0.02 I 63 701 
0.07 Cj 372 
0.02 1 , 6; 668 
0.16 1 1 - 0.02 ! 67 658 
0.02 / 69 640 
0.02 j 47 6 33 
0.02 ' 49 611 
0.02 1 g 0.02 

564 
681 

0.05 i 10 388 
0.04 1 2 6  442 
0.02 i 7 5  640 
0.10 1 2 7, 576 
0.03 i 3 7  542 
0.02 1 58 6 89 
0.09 i -- 7?[> 

I - 0.02 1 57 579 
0.04 

i 19 556 
1. 0.09 1 , 366 

0.03 53 681 
0.16 1 3 5  
0.03 32 537 
0.05 14 450 

L a t i t u d e  ON 
I 

Longitude OW , m 
b Ilo 

€8 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
30 
91 
92 
97 
94 
95 
gh 
97 
98 
99 

100 

Date 

05.04.77 
27-04-77 
25.05.77 
04.08.77 
19.08.77 
15-09-77 
27.09.77 
26.10.77 
01.11.77 
09.11.77 
17.11.77 
14.12.77 
13.07.78 
25.02.78 
23.03.78 
11.04.78 
11.04.78 
12.07.78 
51.08.78 
13.09.78 
27.~9.78 
27.09.78 
02.11.78 
18.11.78 
16.12.78 
24.01.79 
08.02.79 
15.02.79 
14.05.79 
11.05.79 
70.06.79 
28.06.79 
07.08.73 

-l----- 
Code Kame I 

M a r s i l l y  
Bulkhnad 
Crewline 
Strake 
Scantling 
Ebbtide 
Coulommiers 
Bobstay 
Hybla Gold 
Sandreef 
Seamount 
Farallones 
Campos 
Reblochon 
Iceberg 
Fondutta 
Backbeach 
Lowball 
P a n i r  
Diablo Hawk 
Draughts 
Rumny 
Fmmenthal 
Quargel 
Farm 
Baccarat 
Quinella 
Klos t e r  
Nenory 

'Pepato 
Chess 
Fajy 
Burze t 

Orig in  Time 

15 00 00.2 
15 oc 00.1 
17 00 00.1 
16 40 00.1 
17 55 00.1 
14 36 30.1 
14 00 00.2 
14 15 00.1 
18 06 00.1 
22 00 00.1 
19 30 00.1 
15 30 00.2 

( 715') 
17 00 00.2 
16 30 00.2 
15 30 00.2 
17 45 00.1 
17 00 00.1 
14 00 00.2 
15 15 00.2 
17 00 00.0 
17 20 00.6 
15 35 00.2 
19 00 00.0 
15 50 00.2 
18 00 00.1 
20 00 00.1 
18 05 00.2 
18 50 00.1 
14 00 00.7 
15 00 15.5 
14 44 00.2 
15 07 30.2 - 
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TABLE 3 

Mean 50% Amplitude Reportinq Thresholds (q) Followed by Standard 
Deviations (Y) forAmplitude Data Submitted to the ISC 

STRTION THRESIiOLD DRTR R 5  FUNCTION OF TIHE 

ABU 6401-8112 2.20 0.30 
ADO 7401-7712 -.05 0.17 
ACO 7001-8112 1.58 0.33 
RDI( 7001-7712 1.89 0.29 
M R  7001-7712 2.00 0.33 7801-8112 1.92 0.23 
RFI 7001-8112 1 .98 0.39 
AGM 7001-8112 1.98 0.39 
RLE 6901-6912 1.53 0.29 7001-7309 1.13 0.19 7310-7712 0.72 0.18 7801-8112 0.72 0.21 
AnN 7001-8112 1.98 0.23 
ANG 6901-6912 2.22 0.10 7001-8112 2.91 0.25 
WT 7901-7712 1.50 0.30 
M E  6901-7012 l .+3  0.22 7101-8112 1.66 0.27 
ALQ 6901-6912 0.68 0.22 7001-7312 1.02 0.19 7901-7712 0.93 0.23 7801-8112 0.%0 0.16 
BRR 7001-8112 2.13 0.30 
BCC 6W1-7012 1.90 0.12 7101-7905 2.00 0.26 7906-7706 1.20 0.26 
BUD 7901-7712 1.79 0.32 7801-8112 1.78 0.26 
BNS 6901-6912 1.62 0.19 7001-7312 1.63 0.25 7901-7712 1.63 0.25 
BRG 7001-7312 0.88 0.13 7901-7712 0.89 0.13 7801-8112 0.93 0.08 
BnO 6Wl-6912 0.09 0.17 7001-7312 0.08 0.17 7'21-7712 0.16 0.22 

BJI 7001-8112 1.29 0.19 
BPT 7001-8/12 1.27 0.28 
BIiP 6YOl-7512 2.00 0.20 
DLR 6W!-8112 2.00 0.36 
CBn 7Wl -8112 I .31 0.26 
CUF 7001-8112 1.27 0.27 
CRO 7001-8112 1.28 0.26 
CUM 7001-8112 2 - 1 2  0.18 
--- - 
CPO 6931-6912 0149 6::i 7001-731: 0;?5 0 : 1 5  7901-7712 0I71 0.16 
CW 6Wl-6912 1.89 0.13 7001-7312 1.81 0.18 7901-7712 1.91 0.18 7801-8112 1.91 0.19 
CAR 6YOl-6912 1.50 0.16 7001-7312 1.59 0.11 7901-7712 1.65 0.16 7801-8112 1.66 O . l *  
COL 6901-6912 0.83 0.21 7001-7312 0.95 0.14 7901-7712 0.97 0.19 7801-8112 0.93 0.13 
- - 
DCN 7 i1or- i i112 l i e 3  O:re 
DMU 7801-8112 1.78 0.27 
DIX 7W1-81 12 0.81 0.21 

- - 
E 7W1-771? 1.51 0.31 7801-8112 I 167 0:26 
E M  7901-7712 1.55 0.28 7801-8112 1.79 0.27 
ED1 7401-7712 1.96 0.25 7801-8112 1.69 0.29 
EBL 7901-7712 1.38 0.27 7801-8112 1.57 0.27 
EGL 7901-7712 1.92 0.28 7801-8112 1.59 0.27 
EW 7001-81 12 1.57 0.30 



TABLE 3 ( cant. ) 

STATION THRESHOLD DATA AS FUNCTION OF T IHE 

Enn 
EC T 
Eon 
EKR 
EL0 
E SK 
FFC 
FSJ  
FBC 
FUR 
FCC 
FRB 
FUH 
FRT 
FDA 
Wfi 
GMf 
iOL 
U M O  

GRE 
W! 
GI, 
HF C 
I+&= 

H O t l  
IiNR 
I NK 
I ma 

JCT 
J 0 5  

I< i R 
IVIU 
KRR 
KEU 
KJF 
KJN 
KHC 
Kt*l 
KaS 
KTG 
LD3 

U f C  
L JU 
L P  
LPB 
V S  
LON 



TABLE 3 (cork. ) 

STATION THRE DATR AS FUNCTION 

HUI 6401-7612 
HZ0 7001-81:2 
HIH 790 I -8 I I 2 
flOX 690 1-69 12 
HBC 690 1-69 I2 
IWT 7001-7312 
HSO 7001-8112 
HAT 7901-7712 
NB2 7801-81 I2 
ti* 7001-81 12 
NBO 7001-8112 
NAO 7001-7312 
NIE 6901-6912 
M U  6401-6912 
HOR 6401-6912 
NUR 6901-6912 
NNR 7001-8112 
OIC 7001-7312 
OTT 6701-7309 
OCO 7701-7712 
OTP 7001-81 12 
PNT 7001-7309 
PnR 6901-6912 
PRU 6401-6912 
PRf3 6COI-71 12 
PIC 7001-8112 
PHO 7001-7712 
PPN 700 1-7312 
W T  7001-7312 
P M  7001-7712 
PSZ 7001-8112 
PC0 7001-8112 
Rf3B 6G1-7106 
RE5 6401-6912 
RDL 7001-7312 

WJJ 7901-7712 
W<T 7901-7712 
K S  6701-7312 
YQ< 6W1-6912 
SJG 6401-6912 
50P 7001-7712 
Yfl 6701-7312 
Wi 7001-7312 
SKI 7001-8112 
STU 6401-6912 
STJ 7001-81 12 
W T  6901-6912 
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FIGURE 1. LOCATION OF EXPLOSIONS AT YUCCA FLATS NTS 
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