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ABSTRACT 

T h i s  r e p o r t  descr ibes t h e  Weather Se rv i ce  Nuclear  Support 
O f f i c e  (WSNSO) analyses o f  t h e  r a d i o l o g i c a l  and meteoro- 
l o g i c a l  da ta  c o l l e c t e d  f o r  t h e  TRINITY nuc lear  t e s t .  
Incons is tenc ies  i n  t h e  r a d i o l o g i c a l  data and t h e i r  reso- 
l u t i o n  a r e  discussed. The methods o f  no rma l i z ing  t h e  
r a d i o l o g i c a l  data t o  a s tandard t i m e  and e s t i m a t i n g  
f a l l o u t - a r r i v a l  t imes a r e  presented. The meteoro log ica l  
s i t u a t i o n s  on event  day and t h e  f o l l o w i n g  day a r e  
described. Comparisons o f  t h e  WSNSO f a l l o u t  analyses 
w i t h  analyses performed i n  t h e  1940s a r e  presented. The 
r a d i o l o g i c a l  data used t o  d e r i v e  t h e  WSNSO 1987 f a l l o u t  
p a t t e r n s  a r e  t a b u l a t e d  i n  appendices. 
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CHAPTER 1 

INTRODUCTION 

The TRINITY t e s t ,  t h e  f i r s t  atmospheric nuc lea r  t e s t ,  was conducted i n  
New Mexico a t  0530 MST on J u l y  16, 1945 ( D  day). The geographic coo rd ina tes  
o f  surface-ground ze ro  (SGZ) a r e  33' 401 31" N and 106' 28' 29" W, or about 
57 m i l e s  nor thwest  o f  Alamogordo, NM. The device, w i t h  a y i e l d  o f  19 k i l o t o n s ,  
was detonated on t o p  o f  a 100- foot  s t e e l  tower.  P a r t i c i p a n t s  i n  t h e  t e s t  
performed an a n a l y s i s  o f  t h e  d i s t r i b u t i o n  of l o c a l  f a l l o u t  f rom t h i s  t e s t  and 
pub l i shed  t h e  r e s u l t i n g  f a l l o u t  p a t t e r n  ( F i g .  1 )  i n  February 1947 (Ref .  1 ) .  
Another, somewhat d i f f e r e n t ,  f a l l o u t  p a t t e r n ' ( F i g .  2 )  was pub l i shed  i n  May 1979 
(Ref. 2 ) .  
R a d i a t i o n  Exposure Review P r o j e c t  (ORERP), t h e  Weather Se rv i ce  Nuclear Support 
O f f i c e  (WSNSO) performed an independent a n a l y s i s  o f  t h e  TRINITY r a d i o l o g i c a l  and 
me teo ro log i ca l  data (F igs .  3, 4, and 5 ) .  The r e s u l t s  r e p o r t e d  h e r e i n  a r e  based 
on t h e  b e s t  sources o f  i n fo rma t ion  known t o  be a v a i l a b l e . '  

As a p a r t  o f  t h e  F a l l o u t  V e r i f i c a t i o n  Task Group o f  t h e  O f f s i t e  

One o f  t h e  WSNSO goals  was t o  de te rm ine , the  TRINITY f a l l o u t - p a t t e r n  
contours.  T h i s  was accomplished by examining and ana lyz ing  t h e  r a d i o l o g i c a l  
data c o l l e c t e d  a t  ground leve l  by mob i l e  ground moni tors .  T h i s  s e t  o f  da ta  
c o n s i s t s  o f  e x t e r n a l  gross-gamma exposure-rate readings taken a t  numerous 
l o c a t i o n s  w i t h i n  t h e  f a l l o u t  f i e l d .  To compensate f o r  r a d i o a c t i v e  decay, t h e  
ground-monitor exposure-rate readings were normal ized t o  t h r e e  s tandard t imes:  
H+4 hours ( F i g .  3) t o  compare w i t h  F i g u r e  1, H+l hour ( F i g .  4 )  t o  compare w i t h  
F i g u r e  2, and H+12 hours ( F i g .  5) t o  compare w i t h  f a l l o u t  contours de r i ved  by 
a n a l y s t s  f o r  nuc lear  t e s t s  conducted i n  t h e  1950s and e a r l y  1960s. The normal- 
ized va lues were p l o t t e d  on a map and i s o p l e t h s  ( f a l l o u t  con tou rs )  were drawn 
connect ing p o i n t s  o f  equal exposure r a t e s  f o r  t h e  t imes mentioned above. 

Another WSNSO goal was t o  es t ima te  t h e  f a l l o u t - a r r i v a l  t imes a long t h e  
f a l l o u t  p a t t e r n .  T h i s  was accomplished by ( 1 )  examining exposure-rate data 
c o l l e c t e d  a t  t hose  l o c a t i o n s  where readings were taken immediately b e f o r e  and 
d u r i n g  f a l l o u t ,  and, (2 )  u s i n g  me teo ro log i ca l l y -de r i ved  t r a j e c t o r i e s  o f  f a l l o u t  
p a r t i c l e s .  The r e s u l t a n t  a r r i v a l  t imes  were p l o t t e d  on t h e  f a l l o u t - p a t t e r n  map 
and i s o p l e t h s  ( t i m e  l i n e s )  were drawn t o  them. 

I n  a d d i t i o n  t o  d e s c r i b i n g  t h e  analyses performed i n  d e r i v i n g  t h e  WSNSO 
1987 TRINITY f a l l o u t  pa t te rns ,  t h i s  r e p o r t  descr ibes t h e  winds t h a t  i n f l uenced  
t h e  f a l l o u t  and t h e  general  weather c o n d i t i o n s  a long  t h e  f a l l o u t  p a t t e r n  i n  
New Mexico. F i n a l l y ,  a comparison o f  t h e  1987 and 1940s f a l l o u t  p a t t e r n s  i s  
presented. 

e 

1 





I S 0  I------ c Sonia Fe 

Figure  2 .  F a l l o u t  contours  (.R/hour) a t  ground l e v e l  a t  H+1 hour  i n  
terms of t h e  product  of r a d i a t i o n  i n t e n s i t y  t i m e s  t h e  
t i m e  of o b s e r v a t i o n  ( R e f .  2 and R e f .  7 ) .  
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CHAPTER 2 

RADIOLOGICAL DATA 

2.1 Data A v a i l a b l e  

The r a d i o l o g i c a l  data a v a i l a b l e  f o r  a n a l y s i s  a r e  those da ta  i n  t h e  t e x t ,  
f i gu res ,  and t a b l e s  of Reference 1 and t h e  data i n  t h e  t r a n s c r i p t s  o f  m o n i t o r ' s  
f i e l d  notes i n  Reference 3 .  The o r i g i n a l  mon i to r ' s  notebooks c z u l d  n o t  be 
located. I n fo rma t ion  concerning t h e  r a d i o l o g i c a l  da ta  discussed i n  t h e  f o l l o w -  
i n g  s e c t i o n s  was e x t r a c t e d  from References 1, 3, and 4. 

2.2 The R a d i o l o g i c a l  Data 

The r a d i o l o g i c a l  data f o r  TRINITY were c o l l e c t e d  by U.S. Army and c i v i l i a n  
p r o j e c t  personnel work ing as two-person teams, u s u a l l y  one c i v i l i a n  and one 
Army. 

Ground-monitor readings were taken by p l a c i n g  t h e  survey meters on t h e  
ground, and by h o l d i n g  t h e  meters a t  w a i s t  h e i g h t  ( 1  meter)  above t h e  ground. 
One monitoring team repor ted read ings  as be ing  taken a t  " jeep-seat level .I1 The 
readings noted as be ing  taken a t  ground l e v e l  were used as i s .  The wa is t -he igh t  
and jeep-seat- leve l  readings were converted t o  approximate ground- level  values 
u s i n g  a convers ion f a c t o r  o f  1.54. Some survey-meter readings were taken i n s i d e  
t h e  v e h i c l e s  as t h e  m o n i t o r i n g  teams t r a v e l e d  a long t h e i r  m o n i t o r i n g  r o u t e s  w i t h  
occasional  readings being noted as "outside.11 I t  c o u l d  n o t  be determined i f  t h e  
o u t s i d e  readings were made by p h y s i c a l l y  t a k i n g  t h e  meter o u t  o f  t h e  v e h i c l e  and 
p l a c i n g  it on t h e  ground, or i f  t h e  meter was s imply  h e l d  o u t  o f  t h e  window. 
For t h e  o u t s i d e  readings, i t  was assumed they  were taken a t  ground l e v e l .  Those 
m o n i t o r i n g  readings w i t h  no n o t a t i o n  as t o  whether t h e y  a r e  ground o r  w a i s t  
h e i g h t  were assumed t o  be ground- level  measurements. 

For t h e  T R I N I T Y  test, considerable monitoring was done during the 3 w e e k s  
f o l l o w i n g  t h e  nuc lea r  detonat ion.  M o n i t o r i n g  con t inued  a t  i r r e g u l a r  i n t e r v a l s  
f o r  a t  l e a s t  6 months (December 1945). M o n i t o r i n g  was done a t  towns and ranches 
and a long  t h e  roads and highways i n  New Mexico downwind of SGZ. Pa ta  were 
recorded f o r  o n l y  gamma r a d i a t i o n  and f r e q u e n t l y  gamma-plus-beta r a d i a t i o n  read- 
ings were recorded, Data f o r  gamma o n l y  r a d i a t i o n  were used i n  t h i s  a n a l y s i s .  
Those da ta  taken d u r i n g  t h e  t h r e e  weeks f o l l o w i n g  t h e  t e s t  were g i v e n  t h e  most 
weight  i n  t h i s  a n a l y s i s .  

2.3 I nstruments 

Each moni tor  team was issued t h e  f o l l o w i n g  s e t  o f  instruments:  ( 1 )  a methane 
f i l l e d  p r o p o r t i o n a l  counter  f o r  d e t e c t i n g  a l p h a - p a r t i c l e  r a d i a t i o n  i n  t h e  
presence o f  be ta  p l u s  gamma r a d i a t i o n ,  (2 )  a Victoreen, model 247, three-range 
(0.01 t o  0.1 R/h, 0.1 t o  1.0 R/h, and 1 t o  10. R/h) p o r t a b l e  gamma-ray survey 
meter which was repo r ted  t o  be t h e  most use fu l  inst rument  f o r  f i e l d  work, and 
( 3 )  t h e  H a l l i c r a f t e r ,  Geiger-Muel ler  tube, model 5, p o r t a b l e  survey meter f o r  
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gamma and gamma p l u s  be ta  r a d i a t i o n  (ranges repo r ted  as 0.00004 t o  0.001 R/8 
hours and 0.0008 t o  0.02 R/8 hours)  (Ref. 1 ) .  Other  inst ruments were noted on 
t h e  t r a n s c r i p t s  o f  t h e  mon i to r ' s  
small  (one sca le )  Victoreens, and 
q u a r t z - f i b e r  e lec t rometer .  The V 
t h e  gamma-radiation measurements. 

2.4 Rad io log i ca l  Data Cons idera t  

i e l d  notes (Ref. 3 )  and inc lude  Watts'  meters, 
a Landsverk and Wollan ( b e t a  p l u s  gamma) 
c to reen Model 247 was used t o  make most o f  

on s 

Minor  problems were encountered w i t h  t h e  TRINITY mon i to r  data. To beg in  
wi th ,  t h e  data t a b l e  i n  t h e  a v a i l a b l e  cop ies  of  Reference 1 i s  d i f f i c u l t  t o  
read. However, it i s  f e l t  t h a t  t h e  l o c a t i o n s  and da ta  der ived  from Reference 1 
a r e  reasonably accurate.  The t r a n s c r i p t s  o f  mon i to r ' s  f i e l d  notes (Ref .  3 )  a r e  
q u i t e  readable except i n  a few instances. Other  minor problems w i t h  t h e  da ta  
occurred which a r e  n o t  unique t o  t h e  TRINITY data  b u t  t end  t o  occur whenever 
l a rge  areas a r e  moni tored by personnel us ing  f i e l d - s u r v e y  inst ruments.  These 
problems and what was done about  them a r e  discussed below. 

2.4.1 Mon i to r  Loca ions 

The l a r g e  major t y  of t h e  mon i to r i ng  data were taken a t  populated l o c a t i o n s  
(e.g., towns) and a ong roads and highways between populated l oca t i ons .  Most o f  
t h e  populated l o c a t  ons a r e  c l e a r l y  marked on t h e  base map. I n  severa l  cases, 
readings were taken a t  ranches and o t h e r  p laces  away from t h e  main roads and 
highways and do n o t  appear on t h e  base map. For these cases, mon i to r  l o c a t i o n s  
were determined from o t h e r  maps (Refs. 5 ,  6, and 7 )  contemporary w i t h  t h e  
TRINITY nuc lear  de tonat ion .  The one except ion  was one m o n i t o r i n g  t r i p  south o f  
U.S. Highway 380 (US3801 toward SGZ i n  which no i d e n t i f i a b l e  l o c a t i o n s  were 
l i s t e d .  Locat ions  i n  terms o f  s p e c i f i c  p laces (e.g., towns, ranches, and 
highway j u n c t i o n s )  were used as i s .  Locat ions  i n  terms o f  d is tances  between 
s p e c i f i c  p laces  occas iona l l y  had t o  be ad jus ted  t o  agree w i t h  c a r e f u l l y  measured 
d is tances  on t h e  base map. 

The l o c a t i o n s  o f  t h e  so c a l l e d  I1Hot Canyon1' and S e a r c h l i g h t  S t a t i o n  L-8 were 
n o t  marked on a v a i l a b l e  maps. Ho t  Canyon i s  descr ibed i n  Reference 1 as be ing:  
( 1 )  south o f  Chupadera Mesa, (2 )  2 m i l e s  from t h e  j u n c t i o n  o f  roads 161 and 146 
on road 146, ( 3 )  30 m i l e s  from zero, and ( 4 )  7 m i l e s  due eas t  of  Bingham. 
D e s c r i p t i o n  (2 )  i s  f e l t  t o  be where Hot  Canyon i s  because t h e  mon i to r  t r i p  on 
December 11, 1945, went e a s t  from Bingham on road 161 t o  t h e  j u n c t i o n  o f  roads 
161 and 146. From t h e  j u n c t i o n  t h e  t r i p  cont inued th rough Hot  Canyon and ended 
a t  Broken Back Crater ,  which i s  southeast  o f  t h e  j u n c t i o n  and Bingham. 
d i s tance  from t h e  j u n c t i o n  t o  Hot  Canyon from t h e  mi leage recorded i s  2 m i les .  
T h i s  l o c a t i o n  i s  i n  a canyon based on t h e  topograph ic  contours  on t h e  base map 
and i s  7 mi les  east -southeast  o f  Bingham. The l o c a t i o n  descr ibed i n  Reference 1 
as Search l i gh t  S t a t i o n  L-8 i s  3 m i l e s  eas t  o f  Bingham on road 161. The name Hot  
Canyon was co ined by t h e  mon i to rs  because o f  t h e  h i g h  gamma i n t e n s i t i e s  which 
were found the re .  

The 



2.4.2 Background Rad 

Rad ia t i on  i n t e n s i  

o a c t i v i t y  

y from n a t u r a l  background r a d i o a c t i v i t y  i s  n o t  repo r ted  i n  
Reference 1.  However, s ince  t h e  moni tor  readings a r e  i n  terms o f  R/h and back- 
ground was probably  a few hundredths o f  an mR/h, it i s  f e l t  t h a t  t h e  e f f e c t  o f  
n o t  s u b t r a c t i n g  background from t h e  gross-gamma readings i s  i n s i g n i f i c a n t .  

2.4.3 Exposure Rate Versus Time P r o f i l e s  and R a d i o a c t i v i t y  Decay 

Exposure-rate data, when recorded a t  t h e  same l o c a t i o n  over an extended 
t i m e  per iod,  can be p l o t t e d  versus t i m e  t o  g i v e  a p r o f i l e  t h a t  u s u a l l y  y i e l d s  
impor tant  i n fo rma t ion  such as est imates of  fa1 l o u t - a r r i v a l  t ime, peak exposure 
r a t e  d u r i n g  f a l l o u t ,  e n d - o f - f a l l o u t  t ime, and r e s i d u a l  ( a f t e r  end o f  f a l l o u t )  
r a d i o a c t i v i t y - d e c a y  r a t e .  Such p r o f i l e s  a r e  u s u a l l y  ob ta ined  by: ( 1 )  a con- 
t i n u o u s  exposure-rate reco rd ing  instrument, ( 2 )  a mon i to r  who remains a t  one 
l o c a t i o n  and takes numerous readings over a long p e r i o d  o f  t ime, snd ( 3 )  several  
mon i to rs  who t a k e  readings a t  t h e  same l o c a t i o n  a t  d i f f e r e n t  t imes.  
f i l e s  used i n  t h i s  TRINITY a n a l y s i s  were based on t h e  t h i r d  a l t e r n a t i v e .  

The pro- 

According t o  Reference 1, t h e  f a l l o u t  contours shown i n  F i g u r e  1 a r e  based 
on da ta  normal ized t o  H+4 hours us ing  a decay r a t e  of  t - 1 . 0  . Other  decay r a t e s  
mentioned i n  Reference 1 a r e  t - 1 . 3  and t - 1 . 5  , Ana lys ts  i n  t h e  1950s used t h e  
t - 1 . 2  decay r a t e  f o r  n o r m a l i z i n g  exposure-rate data t o  a standard t ime .  Dur ing  
t h e  ORERP t h e  task  group a t  Lawrence Livermore Na t iona l  Labora to ry  (LLNL) ca l cu -  
l a t e d  r a d i o n u c l i d e  i n v e n t o r i e s  and e x t e r n a l  gamma-exposure r a t e s  as f u n c t i o n s  o f  
t i m e  f o r  t h e  atmospher ic t e s t s  i n c l u d i n g  TRINITY (Ref.  8 ) .  The task  group a t  
Los Alamos Na t iona l  Laboratory  (LANL) de r i ved  sum o f  e leven exponent ia l  expres- 
s i o n s  t o  approximate c l o s e l y  t h e  LLNL c a l c u l a t e d  exposure-rate values. 
shows t h e  t - l - O  , t - l e 5 ,  and TRINITY sum o f  e leven exponent ia l  f u n c t i o n s  decay 
curves p l o t t e d  on t h e  same graph. 
mal ized t o  1 a t  H+12 hours. The curves i n  F i g u r e  6 were normal ized t o  1 a t  H+12 
hours t o  agree w i t h  t h e  LLNL va lues represented by t h e  sum o f  e leven exponent ia l  
f u n c t i o n s  decay curve. 

F i g u r e  6 

The LLNL c a l c u l a t e d  exposure r a t e s  a r e  nor-  

F i g u r e  7 shows exposure r a t e  versus t i m e  data f o r  Bingham t h a t  were 
e x t r a c t e d  from F i g u r e  1 o f  Reference 1 .  A l so  shown i n  F i g u r e  7 i s  t h e  sum o f  
e leven exponent ia l  f u n c t i o n s  decay cu rve  (dashed l i n e ) .  The e a r l i e s t  data p o i n t  
i s  a t  about H t 3  hours and f a l l o u t  a r r i v a l  was probably  earlier. I n  Figure 7 ,  
v i s u a l  comparison o f  t h e  data w i t h  t h e  sum o f  eleven exponent ia l  f u n c t i o n s  decay 
cu rve  shows reasonably good agreement a l though t h e r e  i s  s c a t t e r  i n  t h e  data a t  
t imes less than 100 hours. When t h e  data p o i n t s  i n  F i g u r e  1 o f  Reference 1 a re  
compared w i t h  t h e  exposure-rate data i n  Table I V  o f  Reference 1, it appears t h a t  
f ou r  o f  t h e  data p o i n t s  i n  t h e  f i g u r e  were taken 4 m i l e s  eas t  o f  Eingham and two 
data p o i n t s  were taken 1 m i l e  e a s t  of  Bingham. These s i x  da ta  p o i n t s  were n o t  
p l o t t e d  i n  F i g u r e  7 o f  t h i s  r e p o r t .  

F i g u r e  8 shows exposure r a t e  versus t i m e  da ta  for White S to re  which were 
e x t r a c t e d  from F i g u r e  4 o f  Reference 1 .  A l so  shown i n  F i g u r e  8 i s  t h e  sum o f  
e leven exponent ia l  f u n c t i o n s  decay cu rve  (dashed l i n e ) .  The e a r l i e s t  da ta  p o i n t  
i s  a t  Ht5 hours and f a l l o u t  a r r i v a l  was e a r l i e r .  V isual  comparison o f  t h e  data 
w i t h  t h e  decay cu rve  shows good agreement. 
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F igu re  9 shows exposure r a t e  versus t i m e  data f o r  L-8 from Reference 3. 
A lso  shown i s  t h e  sum o f  e leven exponent ia l  f u n c t i o n s  decay cu rve  (dashed l i n e ) .  
I n  F i g u r e  9, t h e  t r i a n g l e s  represent  measurements o f  gamma-exposure r a t e s  on t h e  
ground, boxes rep resen t  measurements o f  beta-plus-gamma-exposure r a t e s  i n  a i r  
( 1  meter) ,  c i r c l e s  rep resen t  measurements o f  gamma-exposure r a t e s  i n  a i r ,  and 
t h e  do t  (0.11 R/h) a t  H+2.25 hours represents  a beta-plus-gamma-exposure r a t e  
measurement on t h e  ground. 
hours. F a l l o u t  a r r i v a l  a t  t h i s  l o c a t i o n  i s  between H+1.25 and H+2.0 hours, 
probably  about H+1.5 hours, and end of f a l l o u t  i s  es t ima ted  t o  be Ht4.0 hours. 

The e a r l i e s t  above-background was taken a t  H+2.0 

F i g u r e  10 shows exposure r a t e  versus t i m e  data taken a t  Hot  Canyon, which 
were e x t r a c t e d  from F i g u r e  4 (squares)  and t h e  t e x t  ( t r i a n g l e s )  o f  Reference 1 .  
A lso  shown i s  t h e  sum of e leven exponent ia l  f u n c t i o n s  decay cu rve  (dashed l i n e )  
The e a r l i e s t  read ing  was taken a t  H+3.3 hours and f a l l o u t  a r r i v a l  a t  t h i s  loca- 
t i o n  i s  est imated t o  be about H+1.5 hours. V isual  comparison of t h e  da ta  w i t h  
t h e  sum o f  e leven exponent ia l  f unc t i ons  decay curve  shows good agreement. 

e 

I n  summary, v i s u a l  comparison o f  t h e  data w i t h  t h e  sum o f  e leven exponent ia  
f u n c t i o n s  decay cu rve  shows good agreement. The WSNSO used t h e  LLNL TRINITY 
exposure-rate va lues as represented by t h e  LANL sum o f  e leven e x p m e n t i a l  
f u n c t i o n s  t o  normal ize  a l l  exposure-rate data t o  H+1, H+4, and H+12 hours. 

2.4.4 Exposure Rate Versus D is tance P r o f i l e s  

As mentioned i n  Sec t ion  2.4.1, exposure-rate read ings  were taken a t  
populated l o c a t i o n s  and a long t h e  roads and highways between populated [oca- 
t l o n s .  These readings were normal ized t o  H+l hour t o  account f o r  r a d i o a c t i v e  
decay o f  t h e  exposure-rate read i ngs wh i ch were taken a t  qu i t e  d i f  f e r e n t  ' t imes, 
sometimes a week o r  more apar t .  
mon i to r i ng  t r i p s  t h a t  c ross  t h e  f a l l o u t  f i e l d  were p l o t t e d  versus d i s tance  t o  
o b t a i n  exposure r a t e  versus d i s t a n c e  p r o f i l e s .  

The H+l hour exposure-rate va lues  f o r  those 

F i g u r e  1 1  shows t h e  H+l hour exposure r a t e  versus d i s t a n c e  p r o f i l e  a long 
US380 f r o m  San Antonio, NM, eastward t o  Carrizozo, NM. T h i s  p r o f i l e  shows 
H+l hour values i nc reas ing  eas t  o f  San Anton io  reach ing  a maximum o f  about 
25 R/h i n  t h e  v i c i n i t y  of White Store, then decreas ing toward Car r izozo.  
There a r e  no da ta  a v a i l a b l e  between.White S tore  and Carrizozo'.  

F i g u r e  12 shows t h e  H+l hour exposure r a t e  versus d i s tance  p r o f i l e  from 
Vaughn, NM, southwest t o  Carthage, NM. T h i s  p r o f i l e  i s  a long U.S. Highway 54 
(US541 from.Vaughn t o  Corona, NM, t hen  c ross  coun t ry  from Corona t o  Claunch, 
Monte P r i e t o ,  Wrye Ranch, and Carthage, NM. T h i s  p r o f i l e  shows H+1 hour values 
i nc reas ing  from Vaughn t o  a maxium o f  6.18 R/h a t  Duran, NM, then decreas ing a t  
Torrance, NM, and Corona, then inc reas ing  t o  another  maximum of about 33 R/h a t  
Claunch w i t h  decreas ing va lues t o  t h e  southwest. 

F i g u r e  13 shows H+l hour exposure-rate va lues versus d i s tance  eas t  o f  Lucy, 
NM, on U.S. Highway 60 (US60). The H+1 hour exposure r a t e s  inc rease toward t h e  
eas t  reach ing  a maximum o f  about 14 R/h eas t  o f  Encino, NM, then decrease t o  t h e  
east .  
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F igu re  9 .  Exposure ra te  ve rus  t i m e  d a t a  a t  S e a r c h l i g h t  S t a t i o n  L-8 
and t h e  sum of  e l e v e n  e x p o n e n t i a l  f u n c t i o n s  decay cu rve  
(dashed l i n e ) .  The t r i a n g l e s  r e p r e s e n t  measurements of 
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measurements of beta-plus-gamma-exposure rates i n  a i r  
(1 m e t e r ) ,  c i r c l e s  r e p r e s e n t  measurements of g a m a -  
exposure rates i n  a i r ,  and t h e  d o t  (0.11 R/h) a t  H + 2 . 2 5  
hours  r e p r e s e n t s  a beta-plus-gamma-exposure ra te  
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F igure  13. H+1 hour  exposure rate ve r sus  d i s t a n c e  p r o f i l e  from 
Lucy t o  Vaughn, NM. 
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F i g u r e  14 shows t h e  H+1 hour values p l o t t e d  versus d i s t a n c e  a long U.S. 
Highway 285 (US2851 from Roswell ,  NM, t o  Vaughn; along US285/US60 from Vaughn t o  
j u s t  west o f  Enci.no; t hen  t o  t h e  nor thwest  a long US285 from Encino t o  Santa Fe, 
NM. The boxes rep resen t  H+1 hour values from measurements taken on t h e  t r i p  
n o r t h  on D+l  day and t h e  t r i a n g l e s  rep resen t  H+l hour values from measurements 
taken on t h e  t r i p  south from Santa Fe t o  Vaughn t h e  n e x t  day. 
values from bo th  m o n i t o r i n g , t r i p s  show a maximum between Vaughn and Encino w i t h  
decreasing values t o  t h e  southeast toward Roswel 1 and t o  t h e  nor thwest  toward 
Santa Fe. 

The H+1 hour 

The normal ized exposure-rate values de r i ved  from observed mon i to r  readings 
used i n  p l o t t i n g  t h e  exposure r a t e  versus d i s t a n c e  p r o f i l e s  shown i n  F igu res  1 1  
through 14 were used i n  l o c a t i n g  t h e  f a l l o u t  con tou rs  shown i n  F igu res  3, 4 ,  
and 5 .  
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Figure 14. H+l hour exposure ra te  v e r s u s  d i s t a n c e  p r o f i l e  from 
Roswell t o  S a n t a  Fe, NM. The boxes r e p r e s e n t  H+l 
hour  v a l u e s  from measurements t aken  on t h e  t r i p  n o r t h  
on D+l day and t h e  t r i a n g l e s  r e p r e s e n t  H+l hour  va lues  
from measurements t aken  on t h e  t r i p  s o u t h  on M-2 days. 
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CHAPTER 3 

METEOROLOG I CAL SUMMARY 

3.1 Sur face Weather, Winds A l o f t ,  and C l i m a t o l o g i c a l  Data A v a i l a b l e  

Surface weather, winds a l o f t ,  and c l i m s t o l o g i c a l  data were ob ta ined  from t h e  
Na t iona l  C I  i m a t i c  Data Center (NCDC) i n  Ashevi l  le, NC. These data were supple- 
mented w i t h  w i n d s - a l o f t  data from References 1 and 2, and w i t h  wicds a l o f t  and 
upper-a i r  temperature and pressure data from Reference 7 (Appendix 5 8 ) .  

3.2 Surface Weather Cond it ions 

A t  event time, a small  h igh-pressure cen te r  was j u s t  n o r t h  o f  t h e  Four 
Corners area. 
c e n t r a l  Texas t o  t h e  Gu l f  Coast. 
Mexico. 
New Clexico-Arizona border.  
f r o n t  had formed t h a t  extended from Nor th  Dakota t o  n o r t h e r n  Oklahoma. A weak 
pressure g r a d i e n t  was over New Mexico. By H+24 hcurs, a small  h igh-pressure 
c e n t e r  was j u s t  east  o f  t h e  Four Corners area. The warm f r o n t  extended from 
eas te rn  Nor th  Dakota t o  n o r t h e r n  Oklahoma. A weak pressure g r a d i e n t  was across 
New Mexico. A t  H+36 hours, a smal l  h igh-pressure c e n t e r  was a l cng  t h e  southern 
New Mexico-Arizona b o r d e r . .  The warm f r o n t  had d i s s i p a t e d .  A weak. pressure 
g r a d i e n t  was over New Mexico. A t  H+48 hours, t h e r e  was a weak h ish-pressure 
cen te r  a long t h e  south c e n t r a l  New Mexico-Arizona border .  
g r a d i e n t  remained across New Mexico. 

A s t a t i o n a r y  f r o n t  extended from Nor th  Dakota southward through 
A very weak pressure g r a d i e n t  was over New 

A t  Hi-12 hours, a small high-pressure c e n t e r  was a long t h e  c e n t r a l  
The s t a t i o n a r y  f r o n t  had d i s s i p a t e d  and a weak warm 

A weak pressure 

A t  event t i m e  a t  t h e  TRINITY s i t e ,  t h e  sky was r e p o r t e d  c l e a r  t o  t h e  
east, over SGZ, and S 10,000 ( i , e . ,  10,000 yards south o f  SGZ) .  The edge o f  
s o l i d  overcast  a t  12,000 f e e t  above t h e  ground extended from base camp west o f  
W 10,000 ( i .e . ,  10,000 yards west o f  S G Z ) .  The v i s i b i l i t y  was g r e a t e r  t han  60 
m i l e s  and the  s u r f a c e  wind was f r o m  t h e  east-southeast a t  3 t o  6 m i l e s  per hour 
(MPH) (Ref. 7 Appendix 58). Over t h e  downwind area ( n o r t h  of t h e  s i t e ) ,  s k i e s  
were r e p o r t e d  c l e a r  o r  w i t h  s c a t t e r e d  c i r r u s  c louds  based above 20,000 f e e t  ASL. 
No l a t e r  weather obse rva t i ons  a r e  a v a i l a b l e  f o r  t h e  TRINITY s i t e .  Thunder- 
storms, r a i n  showers, and cumulonimbus c louds  (thunderheads) were r e p o r t e d  over 
or i n  t h e  v i c i n i t y  o f  a l l  weather-observat ion s t a t i o n s  i n  New Mexico d u r i n g  t h e  
a f te rnoon  and e a r l y  evening on D day. 
t h e  weather-observat ion s t a t i o n s  ranged f r G m  a t r a c e  ( l e s s  than 0.01 inch)  t o  
about a t e n t h  of an inch. E s s e n t i a l l y  t h e  same t y p e  o f  weather was r e p o r t e d  
over New Mexico on D+l day. The d o t t e d  areas i n  F igu res  15 and 16 i n d i c a t e  
l o c a t i o n s  where p r e c i p i t a t i o n  was recorded d u r i n g  24-hour pe r iods  ending a t  
va r ious  t imes on D and D+l  days. 

P r e c i p i t a t i o n  accumulat ions r e p o r t e d  by 

3.3 Winds A l o f t  

A t  event t i m e  a t  t h e  TRINITY s i t e ,  winds a l o f t  from 6,000 t o  12,000 f e e t  
ASL were from t h e  southwest a t  6 i o  12 MPH; from 14,000 t o  19,000 f e e t  ASL 
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winds were rom t h e  southeast  a t  12 t o  16 MPH; and above 20,000 f e e t  1.0 near 
50,000 f e e t  ASL winds were from t h e  southwest a t  1 1  t o  27 MPH. The t o p  o f  t h e  
r a d i o a c t i v e  c loud  was es t imated a t  35,000 f e e t  ASL. No wind data above about 
23,000 f e e t  ASL a r e  a v a i l a b l e  f o r  l a t e r  t imes.  A t  H+1.5 hours t h e  winds a l o f t  
were e s s e n t i a l l y  t h e  same except t h e  southeast winds between 14,000 and 19,000 
f e e t  ASL had s h i f t e d  t o  south. A t  H+4 hours t h e  winds a l o f t  a t  TRINITY were 
southeast  3 t o  5 MPH between 6,000 and 9,000 f e e t  ASL, and south t o  southwest 
a t  7 t o  16 MPH above 9,000 f e e t  ASL. The H+7 hours winds a l o f t  were southeast  
a t  2 t o  10 MPH from 6,000 t o  11,500 f e e t  ASL, and from t h e  west t o  southwest a t  
3 t o  10 MPH above 12,000 f e e t  ASL. The winds a l o f t  a t  H+10.25 hours a t  TRINITY 
were from t h e  south t o  southeast  a t  3 t o  7 MPH from 6,000 t o  about. 11,000 f e e t  
ASL; west t o  nor thwest  a t  3 t o  7 MPH from 12,000 t o  18,000 f e e t  ASL; and v a r i -  
ab le  1 t o  8 MPH from 19,000 t o  22,000 f e e t  ASL. These w i n d s - a l o f t  data a r e  
tabu I ated i n  References 2 and 7. 

Winds-a lof t  data f o r  D and D+l  days f o r  o t h e r  l o c a t i o n s  i n  New Mexico, 
eas tern  Arizona, and west Texas were e x t r a c t e d  from w i n d s - a l o f t  c h a r t s  rece ived 
from t h e  NCDC. The wind data on t h e  c h a r t s  were taken a t  H-3, H+3, H+9, H+15, 
and H+21 hours and a r e  f o r  5,000, 8,000, 10,000, 12,000, 15,000, and 20,000 fee t  
ASL. These wind data, a long w i t h  t h e  wind data from t h e  TRINITY s i t e ,  were 
p l o t t e d  on maps and s t r e a n l i n e s  were drawn t o  show w i n d - c i r c u l a t i o n  p a t t e r n s  
over eas tern  Arizona, New Mexico, and west Texas. The s t r e a m l i n e  maps f o r  
12,000 f e e t  ASL a r e  shown i n  F igu res  17 th rough 21. The c i r c u l a t i o n  p a t t e r n s  
a t  15,000 and 20,000 f e e t  ASL a re  s i m i l a r  t o  t h e  p a t t e r n s  shcwn at. 12,000 f e e t  
ASL. A t  H-3 hours ( F i g .  17) t h e  s t reaml ines  show an a n t i c y c l o n i c  ( c lockw ise )  
c i r c u l a t i o n  centered  a long t h e  Arizona-New Mexico border  t o  t h e  west o f  SGZ. 
Another a n t i c y c l o n i c  c i r c u l a t i o n  i s  cen tered  between A m a r i l l o  (AMI,)  and Lubbock 
(LBB) i n  west Texas. The s t reaml ines  a t  H+3 hours (F ig .  18) show tha l -  t h e  
a n t i c y c l o n i c  cen te r  a long t h e  Arizona-New Mexico border  moved west i n t o  Arizona, 
and t h e  west-Texas a n t i c y c l o n i c  center  moved t o  t h e  no r theas t  l eav ins  south 
t o  southwest f low over c e n t r a l  and eas tern  New Mexicc. The s t rean l l ines  a t  
H+9 hours ( F i g .  19) show an a n t i c y c l o n i c  c e n t e r  t o  t h e  southwest o f  SGZ w i t h  
nor thwest  f low over  t h e  TRINITY s i t e ,  west f low over  no r the rn  New Mexico, and 
nor theas t  f low over southeast  New Mexico. A t  H+15 hours ( F i g .  20) t h e  stream- 
I i ne. t - 1 1 ~ : ~  -i be 6n-t icyc I on i c  c i r c u  I a t  ion centered  near SGZ. 
same c i r c u l a t i o n  p a t t e r n  over New Mexico i s  shown a t  H+21 hours (F ig .  2 1 ) .  
The e f f e c t  o f  t h e  a n t i c y c l o n i c  c i r c u l a t i o n s  over  New Mexico on f a l l o u t - p a r t i c l e  
t r a j e c t o r i e s  w i l l  be discussed i n  Chapter 4. 

Essent. i a  I I y t h e  

3.4 Sur face Winds 

Over eas tern  New Mexico, observ ing  s t a t i o n s  epor ted s o u t h e r l y  winds a t  
10 t o  20 MPH a l l  day D day. The observers a t  Socorro, NM, repo r ted  south  t o  
southeast  winds a t  4 t o  12 MPH u n t i l  H+12 hours then winds became v a r i a b l e  and 
gus ty  due t o  thunderstorms i n  t h e  v i c i n i t y .  Weather observa t ions  over t h e  
remainder o f  New Mexico showed v a r i a b l e  su r face  winds a t  5 t o  10 ClPH u n t i l  
a f te rnoon then v a r i a b l e  gus ty  su r face  winds t o  30 MPH due t o  r a i n  showers and 
thunderstorms over or  i n  t h e  v i c i n i t y  o f  t h e  observa t ion  s t a t i o n s .  Surface 
winds on D+l  Day were e s s e n t i a l l y  t h e  same as on D day except  t h e  winds a t  
Socorro were v a r i a b l e  5 t o  10 MPH dur ing  t h e  morning instead o f  south t o  
southeast .  
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Figure 17. Streamlines of winds aloft at 12,000 feet ASL at H-3 hours .  
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CHAPTER 4 

FALLOUT-ARRIVAL TIMES 

4.1 I n t r o d u c t  ion 

As discussed i n  Chapter 1, f a l l o u t - a r r i v a l  t imes can be de r i ved  e i t h e r  
exposure-rate data c o l l e c t e d  a t  those s i t e s  where readings were made immed 
be fo re  and d u r i n g  f a l l o u t ,  o r  i n  t h e  absence o f  such data, from meteoro log 
de r i ved  t r a j e c t o r i e s  o f  f a l l o u t  p a r t i c l e s .  T h i s  chapter  d iscusses meteor0 
c a l l y  der ived  f a l l o u t - p a r t i c l e - a r r i v a l  t imes.  

from 
a t e l y  
c a l  l y  
og i- 

4.2 M e t e o r o l o g i c a l l y  Der ived  F a l l o u t - P a r t i c l e - A r r i v a l  Times 

M e t e o r o l o g i c a l l y  der ived  t r a j e c t o r i e s  o f  f a l l o u t  p a r t i c l e s  were cons t ruc ted  
Wind d i r e c t i o n s  f o r  d i f -  and used t o  make es t imates  of  p a r t i c l e - a r r i v a l  t imes.  

f e r i n g  a l t i t u d e s  and times, and v e r t i c a l  p l o t s  o f  wind speeds f o r  d i f f e r i n g  
t imes were examined, and average wind v e l o c i t i e s  f o r  5 ,000- foot - th ick l aye rs  
ou t  t o  H+24 hours were determined. Sedimentation v e l o c i t i e s  o f  t h e  f a l l o u t  
p a r t i c l e s  were computed us ing  t h e  method descr ibed i n  Chapters 3 and 6 o f  t h e  
Handbook on Aerosols  (Ref .  9). T h i s  method uses t h e  Drag Coe f f i c i en t /Reyno lds  
Number r e l a t i o n s  f o r  spher i ca l  p a r t i c l e s  as determined by Maxworttly and Fuchs, 
and requ i res ,  as input, values for t h e  a c c e l e r a t i o n  o f  g r a v i t y ,  v i s c o s i t y  o f  t h e  
a i r ,  and dens i t y  o f  t h e  a i r  and p a r t i c l e .  

Values o f  t h e  a c c e l e r a t i o n  o f  g r a v i t y  f.or t h e  d i f f e r i n g  a l t i t u d e s  were 
taken from t h e  Handbook of Geophysics (Ref .  10) .  Temperature (T, i n  degrees 
K e l v i n )  data from t h e  radiosonde taken on t h e  day o f  t h e  event  were used i n  t h e  
equat ion  

V i s c o s i t y  = 145.8 Tu X 
T + 110.4 

t o  d e r i v e  a r e p r e s e n t a t i v e  v i s c o s i t y  of 
pressure (P, i n  m i l l i b a r s )  from t h e  rad  

Dens i t y  = ,34838 ( k g  
T 

kg  m-' sec- '1 

each layer .  Temperature ( T I  and 
osonde da ta  were used i n  t h e  equat ion  

t o  d e r i v e  a r e p r e s e n t a t i v e  a i r  d e n s i t y  o f  each layer .  

F a l l  t imes o f  t h e  var ious  p a r t i c l e  s i z e s  were computed f o r  each layer ,  
assuming a p a r t i c l e  dens i t y  o f  2.5 grams per c u b i c  cent imeter .  The layer -  
averaged wind v e l o c i t y  f o r  t h e  approximate t i m e  and geographica l  l o c a t i o n  o f  t h e  
p a r t i c l e  was used toge the r  w i t h  t h e  computed f a l l  t i m e  i n  t h e  l aye r  t o  compute a 
h o r i z o n t a l  t r a j e c t o r y  o f  t h e  p a r t i c l e  i n  each layer .  The p a r t i c l e  t r a j e c t o r i e s  
and f a l l  t imes f o r  each layer  were then summed t o  compute t h e  p a r t i c l e - a r r i v a l  
p o s i t i o n  and t i m e  a t  t h e  bot tom o f  t h e  lowest layer .  No a l lowance was made f o r  
poss ib le ,  b u t  unknown, mean-ver t ica l  mot ion o f  t h e  a i r .  The computed t i m e  o f  
p a r t i c l e  a r r i v a l  should represent  t h e  t i m e  o f  maximum r a t e  o f  f a l l o u t  a t  a 
p a r t i c u l a r  l o c a t i o n .  The maximum r a t e  o f  f a l l o u t  occurs between I-he t i m e  o f  
i n i t i a l - d e b r i s  a r r i v z l  and t ime  o f  peak a c t i v i t y .  
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4.3 Fa I I out -Ar r  i va  I -T ime L i nes 

n t h i s  TRINITY ana lys is ,  t h e  m e t e o r o l o g i c a l l y  de r i ved  f a l l o u t - a r r i v a l  t imes 
were used i n  con junc t i on  w i t h  a few ea r l y - t ime  ground-monitor da ta  t o  c o n s t r u c t  
t h e  f a l l o u t - a r r i v a l - t i m e  l i n e s  shown superimposed on t h e  f a l l o u t - c o n t o u r  maps i n  
F igu res  3, 4, and 5. 

The a n t i c y c l o n i c  c i r c u l a t i o n  over New Mexico discussed i n  Chapter 3, Sec t ion  
3.3, caused some d i f f i c u l t y  i n  de termin ing  f a l l o u t - a r r i v a l  t imes on t h e  eas te rn  
edge o f  t h e  f a l l o u t  pa t te rn .  The s t reaml ine  map a t  H+3 hours ( F i g .  19) shows 
south t o  southwest f low over  most of  New Mexico. By H+9 hours t h e  s t reaml ine  
map (F ig .  19) shows an a n t i c y c l o n i c  f low cen te r  southwest of SGZ which moved 
t o  near SGZ by H+15 hours (F ig .  20) and remained s t a t i o n a r y  th roush H+21 hours 
(F ig .  21). The t i m e  t h e  a n t i c y c l o n i c  f low became es tab l i shed  cannot be de ter -  
mined from t h e  a v a i l a b l e  w inds -a lo f t  data so it was assumed t h e  a n t i c y c l o n i c  
f low e x i s t e d  a t  H+6 hours. The smal le r  f a l l o u t  p a r t i c l e s ,  diameter less  than 
60--m, f a l l i n g  from t h e  upper l e v e l s  o f  t h e  r a d i o a c t i v e  cloud, and reach ing  
20,000 f e e t  ASL by H+6 hours, were t ranspor ted  toward t h e  eas t  and south by t h i s  
flow. Below 10,000 f e e t  ASL t h e  winds were south  t o  southeast  and c a r r i e d  t h e  
p a r t i c l e s  toward t h e  n o r t h  and northwest. 
f a l l i n g  from t h e  t o p  o f  t h e  r a d i o a c t i v e  c l o u d  i s  shown i n  F i g u r e  22. T h i s  
p a r t i c l e  reached t h e  bottom o f  t h e  lowest l aye r  t o  t h e  n o r t h  of Roswell a t  about 
H+18 hours. The 50-,um p a r t i c l e s  from t h e  t o p  o f  t h e  c l o u d  reached t h e  bot tom of 
t h e  lowest l aye r  n o r t h  o f  t h i s  l o c a t i o n  a t  e a r l i e r  t imes and t h e  3 0 y m  p a r t i c l e s  
reached t h e  bottom o f  t h e  lowest  l aye r  south  o f  t h e  40-ym p o s i t i o n  a t  l a t e r  
t imes. Larger  p a r t i c l e s  (d iameter  6 0 y m  and l a r g e r )  and smal le r  p a r t i c l e s  f rom 
lower i n  t h e  c l o u d  reached t h e  bottom of  t h e  lowest  l aye r  a long  t h e  cen te r  and 
western s i d e  o f  t h e  f a l l o u t  p a t t e r n  a t  much e a r l i e r  t imes as shown i n  F igures  3, 
4, and 5. Because of t h e  " re tu rn f1  flow around t h e  a n t i c y c l o n i c  c i r c u l a t i o n ,  an 
apparent d i s c o n t i n u i t y  occurs i n  t h e  t i m e  l i n e s  a long t h e  cen te r  of t h e  p a t t e r n  
and t h e  t i m e  l i n e s  on t h e  eas tern  edge a long a l i n e  from Car r i zozo  and Santa 
Rosa. A moderate degree o f  con f idence ( p l u s  o r  minus 1/2 hour)  i s  p laced i n  
t h e  t i m e - o f - a r r i v a l  l i n e s  a long t h e  c e n t e r  and west s i d e  o f  t h e  p a t t e r n  o u t  t o  
H+12 hours; a lesser  degree o f  con f idence ( p l u s  o r  minus 1 hour)  i s  p laced i n  
t h e  t i m e  l i n e s  beyond H+12 hours; and, a s t i l l  l esser  degree of  conf idence ( p l u s  
or minus 2 t o  3 hours) i s  p laced i n  t h e  t i m e  l i n e s  eas t  of t h e  d i s c o n t i n u i t y  
l i n e  mentioned above. 

A t r a j e c t o r y  o f  a 4 0 y m  p a r t i c l e  
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F i g u r e  22.  T r a j q c t o r y  (pa th )  of a 40-micrometer p a r t i c l e  as i t  f a l l s  from 
35,000 f e e t  ASL t o  t h e  bottom of t h e  lowes t  l a y e r  (5,000 f e e t  ASL). 
.The number a t  t h e  end p o i n t  i s  t h e  t i m e  i n  H+hours. 
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CHAPTER 5 

THE FALLOUT PATTERNS 

5.1 The WSNSO 1987 TRINITY F a l l o u t  Pa t te rns  

The WSNSO 1987 TRINITY f a l l o u t - p a t t e r n  maps a r e  shown i n  F igu res  3, 4, 
and 5 .  The f a l l o u t  con tou rs  and t i m e  l i n e s  appear ing on t h e  WSNSO f a l l o u t -  
p a t t e r n  maps a re  n o t  unique; o t h e r  i n t e r p r e t a t i o n s  o f  t h e  data a r e  p o s s i b l e  due 
t o  t h e  f a c t  t h a t  a cons ide rab le  amount o f  s u b j e c t i v i t y  i s  i nvo l ved  i n  t h i s  t y p e  
o f  ana I ys i s .  

5.2 Comparison o f  t h e  1987 (WSNSO) and 1940s F a l l o u t  P a t t e r n s  

The WSNSO f a l l o u t  con tou rs  shown i n  t h i s  s e c t i o n  a r e  based, t o  a l a rge  
extent ,  on exposure-rate readings taken a t  or conver ted t o  approximate values 
a t  ground leve l ,  as discussed i n  Chapter 2, Sect ion 2.2. However, o t h e r  data 
were used i n  t h e  WSNSO a n a l y s i s  t h a t  were n o t  c l e a r l y  marked as be ing  ground- 
l e v e l  values, and i f  they  were not, then t h e  WSNSO con tou rs  i n  some areas a r e  
n o t  t r u l y  ground- level  contours.  I t  i s  n o t  c l e a r  t h a t  a l l  o f  t h e  data used i n  
d e r i v i n g  t h e  1940s f a l l o u t  contours were taken a t  or conver ted t o  ground- level  
values. The t e x t  o f  Reference 1 impl ies t h a t  t h e  exposure-rate values i n  Table 
IV (Ref. 1 )  a r e  f o r  ground l e v e l .  However, comparison o f  t h e  t r a n s c r i p t s  o f  
m o n i t o r ’ s  f i e l d  notes (Ref. 3 )  w i t h  exposure-rate values i n  Tab le  I V  (Ref. 1 )  
shows t h a t  many o f  t h e ’ v a l u e s  i n  Table I V  were taken i n s i d e  a ca r .  For  example, 
t h e  exposure-rate values f o r  t h e  mon i to r i ng  t r i p  a long U.S. Highway 66 (US66) 
from Albuquerque through Carnue, Zambora, Barton, M o r i a r t y ,  and Long Horn Ranch, 
NM, were ob ta ined  w i t h  t h e  survey meter i n  t h e  c a r  w h i l e  t h e  c a r  t r a v e l e d  a t  60 
m i l e s  per hour. 
and Reference 8, then t h e  1940s contours a l s o  a r e  n o t  t r u l y  ground- level  
contours over  t h e  e n t i r e  f a l l o u t  p a t t e r n s .  

I f  t hese  data were used t o  d e r i v e  t h e  con tou rs  i n  Reference 1 

The f a l l o u t - p a t t e r n  map shown i n  F i g u r e  1 i s  f r o m  Reference 1 and shows 
fa1 l o u t  con tou rs  for  H+4 hours. A decay r q t e  o f  t -’ - O  was used t o  normal i z e  
t h e  moni tor  data t o  H+4 hours. The f a l l o u t - c o n t o u r  map shown i n  F i g u r e  2 i s  
from Reference 2. 
7 (Appendix 56) and a r e  con tou rs  of  rad ia t i j on  i n t e n s i t y  (exposure r a t e )  t imes 
t h e  t i m e  of obse rva t i on  (R/hour X t i m e  o f  q b s e r v a t i o n ) .  
y i e l d  exposure r a t e s  a t  H+l hour i f  t h e  deyay r a t e  were t -’ e o .  The product  o f  
exposure r a t e  t imes  t h e  t i m e  of obse rva t i on  r e s u l t s  i n  va lues t h a t  a r e  sma l le r  
than H+1 hour values de r i ved  u s i n g  t h e  LAN: sum o f  eleven exponent ia l  f u n c t i o n s  
decay r a t e .  Ne i the r  o f  t h e  1940s f a l l o u t - p a t t e r n  maps inc luded a r r i v a l - t i m e  

I t  appears t h e  con tou rs lon  t h i s  map were taken from Reference 

T h i s  p roduc t  would 

I ines. I 

F i g u r e  23 shows an o v e r l a y  o f  t h e  c o n t j u r s  i n  F i g u r e  1 on t h e  WSNSO f a l l o u t -  
p a t t e r n  map shown i n  F i g u r e  3. 
t h e  p a t t e r n  cover e s s e n t i a l l y  t h e  same areq b u t  t h e  con tou r  values a r e  d i f f e r e n t  
w i t h  t h e  WSNSO H+4 hour values being g e n e r a l l y  l a r g e r  than  t h e  1945 contour  
values. The d i f f e r e n c e  i n  t h e  contour  values i s  a t  l e a s t  p a r t i a l l y  a t t r i b u t a b l e  
t o  t h e  d i f f e r e n t  decay r a t e s  used. The 1945 f a l l o u t - p a t t e r n  map does n o t  have 
contours t o  t h e  east  and southeast o f  SGZ i n  t h e  v i c i n i t y  of Roswell and Chaves. 

The contouris a long  t h e  c e n t e r  and west s i d e  o f  
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No.apparent reason c o u l d  be found f o r  t h i s  d i + f e r e n c e  except t h a t  t h e  mon i to r  
data a t  Roswell and Chaves were taken on D+1 day and may n o t  have been used by 
t h e  1940s ana lys ts .  

F i g u r e  24 shows an o v e r l a y  o f  t h e  f a l l o u t  con tou rs  i n  F i g u r e  2 on t h e  WSNSO 
f a l l o u t  p a t t e r n  i n  F i g u r e  4 .  
t h e  WSNSO contour  va lues a r e  l a r g e r  f o r  t h e  reason discussed above. 

The con tou rs  cover e s s e n t i a l l y  t h e  same area b u t  

5.3 The WSNSO 1987 H+12 Hour F a l l o u t - P a t t e r n  Map 

F i g u r e  5 shows t h e  WSNSO TRINITY f a l l o u t  con tou rs  i n  terms of H+12 hour 
exposure-rate va lues (mR/h) a t  1 meter above t h e  ground. A ground- to-a i r -  
convers ion f a c t o r  of 0.65 was used t o  conver t  t h e  ground- level  rezd ings  t o  
1-meter values. T h i s  convers ion f a c t o r  was de r i ved  from t h e  observed data shown 
i n  Tab le  I I  (Tab le  2) o f  Reference 1, page 25. 
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APPENDIX A 

T h i s  Append 

Table A 

X 

Tab le  A2. 

Table AT. 

Tab le  A4. 

Tab le  A5. 

I n  Tables 

c o n t a i n s  t h e  f o l l o w i n g  t a b l e s :  

Gamma-exposure-rate data f o r  New Mexico f rom Reference 1, 
Table IV, taken D through D+7 days. Exposure-rate 
readings were taken i n  a i r  ( w a i s t  he igh t ) ,  i n  cars,  and 
a t  ground l e v e l .  Those readings i d e n t i f i e d  as be ing  taken 
i n  a i r  o r  i n  c a r s  a re  so noted, A l l  o t h e r  readings were 
assumed t o  have been taken a t  ground l e v e l .  

Gamma-exposure-rate data f o r  
taken d u r i n g  t h e  3 weeks f o l  
detonat ion.  Those readings 
a i r  o r  i n  c a r s  a r e  so noted. 
assumed t o  have been taken a 

Gamma-exDosure-rate data f o r  

New Mexico f rom Reference 3, 
owing t h e  TRINITY nuc lea r  
d e n t i f i e d  as being taken i n  
A l l  o t h e r  readings were 
ground I eve1 . 

New Mexico from Reference 1, 
Appendix I I ,  taken on D+26 days (August 12, 1945). Readings 
were taken on t h e  ground o r  a t  w a i s t  he ight ,  as noted. 

Gamma exposure-rate data f o r  New Mexico from Reference 1, 
Appendix I l l ,  taken on D+148 through D+151 days 
(December 11-14, 1945). Readings were assumed taken a t  
ground l e v e l .  

Exposure r a t e  versus t i m e  data f o r  Bingham, White Store,  
Hot  Canyon, and S e a r c h l i g h t  S t a t i o n  L-8. Exposure r a t e  
versus t i m e  data f o r  Bingham, White Store, and Ho t  Canyon 
were e x t r a c t e d  from F igu res  1 and 4, t h e  t e x t ,  and Table I V  
o f  Reference 1 .  Exposure r a t e s  a r e  a t  ground l e v e l  unless 
o the rw ise  noted. 
a r e  from Reference 3 and inc lude  gamma and gamma-plus-beta 
read ings  i n  a i r  and on the ground as noted. 

Exposure r a t e s  f o r  S e a r c h l i g h t  S t a t i o n  L-8 

A t  and A2, an a s t e r i s k  OC) t o  t h e  r i g h t  of an H+l  hour va lue  means 
t h a t  v a l u e  was used t o  l o c a t e  t h e  f a l l o u t  contours.  Double a s t e r i s k s  (**I t o  
t h e  r i g h t  o f  an H+l hour va lue means t h e  geometr ic mean o f  t h e  H+l hour values 
(number i n  square b racke ts )  for t h a t  l o c a t i o n  was used t o  l o c a t e  t h e  contours.  
A rrdlr t o  t h e  r i g h t  o f  an observed va lue  i n  Table A2 means t h a t  va lue  i s  a du- 
p l i c a t e  o f  t h e  same va lue  i n  Tab le  A l .  The lldll va lue  t imes may be somewhat 
d i f f e r e n t  due t o  round o f f  and, observed and H+1 hour values i n  Tab le  A2 f o r  
Teams 2 and 12 a r e  d i f f e r e n t  because o f  convers ion o f  t hose  observed va lues t o  ' 
approximate ground- level  values b e f o r e  n o r m a l i z a t i o n  t o  H+l hour. I n  Tab le  A4, 
a pound s i g n  ( # I  t o  t h e  r i g h t  o f  an H+l hour v a l u e  means t h a t  v a l u e  was used as 
a gu ide  i n  l o c a t i n g  t h e  contours between Bingham and SGZ. For Bingham, White 
Store, and Hot Canyon t h e  geometr ic mean o f  t h e  H+1 hour va lues d e r i v e d  us ing  
t h e  da ta  i n  Tab le  A5 were used t o  l o c a t e  t h e  f a l l o u t  con tou rs  i n  those  areas. 
These geometr ic means a r e  i n  Tab le  A5. 
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Tab le  Al. Gamma-exposure-rate da ta  f o r  New Mexico from Reference 1, Tab le  IV,  
taken D through D+7 days. Exposure-rate readings were taken i n  a i r  
( w a i s t  he igh t ) ,  i n  cars,  and a t  ground l e v e l .  Those readings iden- 
t i f i e d  as be ing  taken i n  a i r  o r  i n  c a r s  a r e  so noted. A l l  o t h e r  
readings were assumed t o  have been taken a t  ground l e v e l .  

LOCAT I ON TIME FXTERNAI FXPOSURF RATES ( R/ h) 
( H+HOUR S ) ORSFRV Fn AT H+l HOUR 

Adobe 

Adobe 

Carnue (about  1 1  m i l e s  
east  o f  Albuquerque) 
( I n  c a r )  

Aurora 

Bar ton  
( I n  c a r )  

On US380 4 m i  l e s  west 
o f  Bingham 

On US380 4 m i l e s  west 
o f  Bingham 

Canonc i t o  

Carthage 

Carthage 

Carthage 

On US380 1/4 m i l e  west 
o f  Carthage 

CI aunch 

C I aunch 

Carr  i zozo 

C l i n e s  Corners 

C l i n e s  Corners 

Corona 

Cedarva I e 

4.87 1.5 16.57 * 
3.3 6.5 37.11 Dur ing  fa1 l o u t  

28.9 0.001 0.09 

54.6 

29.2 

4.86 

31.75 

59.5 

38.5 

32.3 

1 1  .8 

3 .O 

30.7 

38.3 

10.5 

29.8 

30.5 

29.6 

11.25 

0.003 0.55 * 
0.001 0.09 

1.5 

0.08 

0.0002 

0.03 

0.01 

0.003 

0.11 

0.18 

0.19 

0.0003 

0.003 

0.002 

0.02 

0.1 1 

16.51 ** 

7.97 ** [ 1 1  .47] 

0.04 * 
3.71 ** 
1.02 ** 
0.10 ** C0.731 

0.54 Dur ing  fa1 l o u t  

17.29 

23.36 

0.009 * 
0.28 

0.19 

1.85 * 
3.60 * 

.. 

A2 



Tab le  A1 - Continued 

LOCAT I ON T IME FXTFRNAL EXPOSURF RATES (R/h) 
( H+HOUR S ) OB SE RVFD AT H+l HOUR 

Chaves 

D i  I i a  

Duran 

Enc i no 

Encino ( a t  
r a  i I road depot) 

Enc i no 

Espano I a 

Gran Q u i v e r a  
(Jeep sea t  l e v e l )  

Gran Qu ive ra  

I l f e l d  

Las Vegas 

Long Horn Ranch 
( I n  c a r )  

Lucy 

M o r i a r t y  ( I n  c a r )  

Monte P r  i e to  
(Jeep seat  l e v e l )  

Neg r a 

Pa I ma 

Pojoaque 

Ramon 

Roswel I 

Row e 

Row e 

30.7 

34.7 

28.4 

56.3 

\ 

10.4 

13.4 

61 .4 

36.5 

150.0 

58.9 

35.5 

29.6 

12.8 

29.5 

36 .O 

13.2 

30.7 

53.4 

32.1 

29 .o 

36.4 

56.1 

A3 

0.0015 

0.006 

0.07 

0.024 

0.06 

0.05 

0.0001 

0.035 

0.005 

0.0002 

0.001 

0.001 

0.01 

0.001 

0.19 

0.04 

0.001 

0.0001 

0.001 1 

0.0005 

0.0005 

0.0002 

0.14 * 
0.66 * 
6.18 * 
4.53 

a .  

1 .80 

1 .98 

0.02 * 
4.08 

2.44 

0.04. * 
0.11 * 
0.09 

0.38 * 
0.09 

21.79 

1.56 * 
0.09 * 
0.02 * 
0.1 1 

0.045 * 
0.06 ** 
0.04 ** C0.0471 



Tab le  A 1  - Continued 

San An ton io  

San Marc ial 

Santa Rosa 

Sed i I I o 

Tokay 

Torrance 

Vaughn 

Vaughn 

Vaughn 

Vaughn 

Vaughn 

V i 1  lanueva 

W i l l a r d  

Zamora ( I n  c a r )  

I n  o r  near Bingham 

I n  o r  near Bingham 

4 m i l e s  eas t  o f  Bingham 

4 m i l e s  e a s t  o f  Bingham 

4 m i l e s  eas t  o f  Bingham 

4 m i l e s  e a s t  o f  Bingham 

4 m i  I es e a s t  of Bingham 

4 m i l e s  e a s t  o f  Bingham 

4 m i  l es  eas t  o f  Bingham 

11.5 

30 .O 

31.6 

29.1 

57.6 

29.4 

9.8 

13.8 

28.5 

8.4 

8.7 

53.92 

150.0 

29 .O 

2.93 

3.30 

4.8 

4.8 

5.5 

6 .O 

6.1 

16.8 

36.3 

0.003 

0.005 

0.005 

0.001 

0.0001 

0.05 

0.04 

0.025 

0.025 

0.018 

0.01 2 

0 .o 

0 .o 

0.0012 

1.5 

3.30 

1.5 

1.6 

1.55 

1.70 

0.65 

0.08 

0.15 

0.10 * 
0.47 * 
0.50 * 
0.09 * 
0.02 

4.58 * 
1.13 

1.02 

2.21 

May have been 
d u r i n g  f a l l o u t  

May have been 
d u r i n g  f a l l o u t  

0.1 1 

Du r ing  f a  I I o u t  

' Dur ing  f a l l o u t  

16.18 ( I n  c a r )  

17.26 ** 
20.77 ** 
25.94 ** 
Reading a t  1 meter 

Reading a i  1 meter 

17.36 f*  

A4 

d 



Tab le  A1 - Continued 

LOCAT I ON TIME FXTERNAI FXPOSURF R A T S  (R/h) 
( H+HOUR S ) OBSFRVFD AT H+1 HOUR 

4 m i l e s  eas t  o f  Bingham 50.0 0.05 8.30 ** 

4 miles east  of  Bingham 170.0 0.043 24.04 ** C17.841 

1 m i l e  eas t  o f  Bingham 17.7 0.15 Reading a t  1 meter 

1 m i l e  eas t  of Bingham 31 .75 0.08 7.97 ** 
9.23 ** C8.501 1 m i l e  eas t  o f  Bingham 36.2 0.08 

F i r s t  road west o f  
White S tore  5.08 3 .O 35.48 * 
Second ranch west o f  
White S to re  5.2 3.2 39.28 * 
Ranch 0.5 m i l e  e a s t  
of Bingham 5.4 1.3 16.93 * 

3 m i  l e s  eas t  o f  
Bingham on road.161 8 .O 0.9 20.05 * 

3 m i  l es  eas t  of 
Bingham on road 161 8.0 0.5 Reading a t  1 meter 

T.R. Coker Ranch 
300 yards eas t  9 .o 0.27 6.90 ** 
A t  T.R. Coker 
Ranch 

T.R. Coker Ranch 
300 yards west 

9.2 0.22 5.76 ** 

9.3 0.26 6.90 ** C6.491 

W. Lucero Ranch 9.4 0.24 6.44 * 
Hansomburg Ranch 3.2 0.45 2.44 May have been 

d u r i n g  f a l l o u t  

1/2 m i l e  south of ranch 4.5 0.80 7.75 * 

White S tore  33.5 0.10 10.58 

White S to re  5 .O 2.5 28.82 

White S tore  56 .O 0.20 37.56 

A 5  



Table A1 - Continued 

LOCATION TIME FXTERNAI FXPOSURF RATFS ( R/ h) 
( H+HOUR S ) ORSFRVFD AT H+1 HOUR 

White Store 

White Store 

White Store 

1 mi le east of 
White Store 

Arroyo 2 miles LJe 
south of Bingham 

Road junction 4 miles 
due south of Bingham 

W.H. Wrye Ranch on road 
1 m i  le south of McDougal 

On road 1 mile south 
of McDougal 

Searchlight Station L-8 

29 .O 

8 .O 

17 .O 

8.1 

53.6 

54 .O 

5 . 2  

5 .O 

4.0 

.. 

A6 

0.15 

2.8 

0.25 

1.6 

0.068 

0.1 1 

0.20 

0.50 

1 .oo 

13.54 

62.38 

12.76 

36.18 * 

12.18 * 

19.86 * 

2.46 

5.76 * 
7.93 



Table A2. Gamma-exposure-rate data f o r  New Mexico from Reference 3 taken d u r i n g  
t h e  t h r e e  weeks f o l l o w i n g  t h e  TRINITY nuclear  detonat ion.  
readings i d e n t i f i e d  as being taken i n  a i r  o r  i n  c a r s  a r e  so noted. 
A l l  o t h e r  readings were assumed t o  have been taken a t  ground l e v e l .  

Those 

LOCAT I ON T I  ME FXTFR NAI FXPOSU RE RATES REMARKS 
(MILEAGE) ( H+HOURS 1 ( R/HOUR 1 ( R/ HOUR 1 

ORSF RV FD AT H+l HOUR 

TEAM 1 
F i r s t  ranch w i t h  wind- 
m i  I I on n o r t h  s i d e  o f  
road west of White: 

Second ranch west of 
White. 

Ranch 0.5 m i l e  eas t  
of  Bingham. 

Bingharn 

One m i l e  eas t  o f  
L-8. 

Two m i  I es eas t  o f  
L-8. 

Three m i  I es eas t  o f  
L-8. 

F i v e  m i l e s  east  o f  
j u n c t i o n  o f  roads 
161 and 146. 

300 yard east  o f  
T.R. Coker ranch. 

A t  T.R. Coker ranch. 

300 yards west of 
Coker ranch. 

W. Lucero ranch. 

5.17 

5.32 

5.42 

5.50 

8.08 

8.25 

8.45 

8.72 

9 .oo 

9.25 

9.28 

9.33 

3.3 

3.2 

1.3 

1.55 

0.9 

3.2 

6 .O 

2 .o 

0.27 

0.22 

0.26 

0.24 

0 

A7 

40.14 

d 40.72 

d 17.03 

20.77 

20.29 

73.95 * 

142.60 * 

49.30 * 

d 6.90 

d 5.76 

d 6.90 

d 6.39 * 



Tab le  A2 - Continued 

LOCAT I ON TIME FXTFRNAL FXPOSURE RATE S REMARKS 
(MILEAGE) ( H+HOURS ( R/HOUR ( R/ HOUR 1 

OBSERVFD AT H+l HOUR 

TEAM 2 .  The Team 2 data were taken a t  " jeep seat"  l e v e l  and were conver ted 
t o  approximate ground l e v e l  values us ing  t h e  convers ion f a c t o r  1.54 
b e f o r e  no rma l i z ing  t o  H+1 hour values. 

B i ng ham 

F lag  310. ( ? I  

White Store. 

Nor th  from Bingham t o  
Monte P r i e t o  on road 
161. 

5 mi les .  

10 

15 

16 

20 

25 Monte P r i e t o .  

Gran Qu ive ra  t o  
Claunch. 

Gran Qu ivera .  

4 m i l e s  east .  

5 

6 

Claunch. 

Bingharn t o  Wi - l l a rd  on 
road 161. 

B i ngham. 

4 m i l e s  eas t  o f  
B i ngham. 

32.50 

32.96 

33.5 

33.88 

34.35 

34.81 

35.27 

35.73 

36 .OO 

36.50 

37.12 

37.58 

38.04 

38.30 

148.50 

148.58 

0.15 

0.29 

0.15 

0.29 

0.08 

0.29 

0.46 

0.29 

0.29 

0.054 

0.10 

0.15 

0.29 

0.29 

0.023 

0.03 

15.34 

30.13 

d 15.87 

31 ,07 * 
8.70 * 

32.02 * 
51.77 * 
32.97 * 

d 33.25 * 

d 6.29 ** 
11.87 * 
18.05 * 
35.38 

d 35.87 ** 

11.08 

1'4.46 

0 

A8 



Tab le  A2 - Continued 

LOCAT I ON TI  ME 2 REMARKS 
(MILEAGE) ( H+HOURS 1 ( R/HOUR 1 ( R/ HOUR 1 

ORSERVFD AT H+l HOUR 

TEAM 2 (con t ' d )  

5 m i l e s  eas t  of 
Bingham. 

10 

1 1  

14 

15 

16 

17 

20 

25 

30 

35 

Gran Qu ivera .  .. 
40 

45 

62 

Mounta ina i r .  

W i  I l a rd .  

TEAM 3 

East of Bingham. 

1 

3 

148.66 

148.74 

148.82 

148.90 

148.98 

149.06 

149.14 

149.22 

149.30 

149.38 

149.46 

149.54 

149.62 

149.70 

149.78 

149.86 

150 .OO 

0.069 

0.0015 

0.0015 

0.09 

0.15 

0.17 

0.146 

0.054 

0.069 

0.03 

0.008 

0.008 

0.006 

0 .o 

0 .o 

0 .o 

0.0 

36.17 0.08 

36.33 0.07 

33.29 * 

0.72 

0.73 

43.49 * 
72.93 * 
82.25 * 
70.68 * 
16.95 

33.44 * 
14.55 * 
3.88 * 

d 3.88 ** C4.941 

2.91 * 

d 

9.22 

8.11 

A9 



I Tab le  A2 - Continued 

I 

LOCAT I ON TIME FXTER NAI EXPOSURF RATE S REMARKS 
(MILEAGE) ( H+HOURS 1 ( R/ HOUR 1 (R/HOUR) 

OB SE RV FD AT H+l HOUR 

TEAM 3 ( c o n t ' d )  

4 36.45 0.15 17.35 

7 36.83 0.70 82.35 

8 37.10 0.60 71.17 

Highway 161 ( ? I  37.50 0.20 24.01 

South ent rance t o  37.73 0.20 24.18 
f o r e s t .  ( ? I  

Outs ide  Carthage. 38.62 0.03 3.72 

TEAM 4 

5 m i  l es  n o r t h  o f  5.05 0.50 
B i ngham. 

5.86 

W.W. Wrye ranch. 5.25 0.20 d 2.49 * 
B i ng ham. 

B i ngham. 

6 .OO 1.70 25.94 Observed va lue  
i s  i n  Ref.  1 
F i g .  1 .  

7.50 1.50 30.89 

0.5 m i l e  e a s t  o f  7.97 2.80 62.10 
White S to re  on US380. 

1.5 m i l e s  eas t  o f  8.40 1.50 35.40 
Bingham on US380. 

6 m i  l e s  nor thwest  o f  9.17 3.50 91 .36 
Bingham on #161. 

8 m i l e s  nor thwest  of 9.27 7 .OO 185 .OO 
Bingham on #161. 



Tab le  A2 - Continued 

FXTF RE RATES REMARKS LOCAT I ON TIME RNA1 EXPOSU 
(MILEAGE) ( H+HOURS 1 ( R/HOUR 1 ( R/ HOUR 1 

OBSERVED AT H+1 HOUR 

TEAM 5 

Southwest of B i ng ham 
toward Barsum ranch. 

B i ngham. 

B i ng ham. 

TEAM 6 

About 1 m i  I e n o r t h  
i f  Duran (can see 
town) o r  13.2 m i  l e s  
southwest o f  Vaughn 
toward Corona. 

18.2 m i  l es  south- 
west o f  Vaughn. 

23.2 

27.8 m i l e s  n o r t h  o f  
Car r i zozo  on US380. 

30.1 m i  l es  north, 
almost i n  Bingham. 

31 .1 

Nor th  o f  Claunch on 
#10 toward Corona. 

J u s t  n o r t h  o f  
Claunch. 

0.9 

3.4 

6.1 

53.50 

52.50 

152.50 

41 4.42 

41 4.65 

41 4.65 

432 .OO 

432.00 

432 .OO 

0.005 0,89  

0.05 8.76 

0.043 21.32 

0.0075 13.56 * 

0.0065 

0.006 

0.0085 

0.006 

0.0075 

456 .OO 0.01 45 

456 .OO 0.0075 

456 .OO 0.0085 

456 .OO 0.013 

11.76 * 

10.86 * 
16.25 * 

11.47 

14.34 

29.79 ** ( N o n i t o r ' s  no te )  
on ground as 
usual .  

15.41 * 
17.47 * 
26.71 * 

A 1  1 



Tab le  A2 - Continued 

FXTER LOCAT I ON TIME NAI FXPOSURF RATE S REMARKS 
(MILEAGE) (H+HOURS) (R/HOUR) ( R/ HOUR 1 

~ 

OBSE RV FD AT H+1 HOUR 

TEAM 6 (con t ' d )  

Turned r i g h t  about 8 
m i l e s  o u t s i d e  Claunch. 

10.9 

13.4 

16.1 

18.0 

21 .o 

23.4 

25.9 

30.9 m i l e s  on #10 
on 642. 

33.9 

36.5 

38.4 

41 .1 

43.6 

48 .O 

8 m i l e s  n o r t h  o f  
C I  aunch. 

S o u t h , c i t y  l i m i t  o f  
C I aunch. 

Returned t o  C I  aunch. 
Tak i ng  #161 toward 
B i ngham. 

4.8 m i l e s  west o f  
Claunch. 

465.92 

465.92 

466 .OO 

466.17 

466.28 

466.38 

466.83 

467.17 

467.25 

467.50 

467.58 

467.67 

468.00 

468 .O 

484.47 

484.67 

484.78 

484.92 

0.013 

0.01 3 

0.01 4 

0.0155 

0.015 

0.0065 

0.0065 

0.004 

0.0075 

0.0095 

0.01 2 

0.0065 

0.0045 

0.004 

0.01 3 

0.01 5 

0.01 5 

0.0085 

A1 2 

27.49 * 
27.49 * 
29.61 * 
32.79 * 
31 .75 * 
13.76 * 
13.78 * 
8.49 * 

15.92 * 
20.18 * 
25.49 * 
13.81 * 
9.57 * 
8.51 * 

28.94 * 

33.41 ** 

(Probably  went 
nor thwest  on #42 

33.41 ** C33.051 

18.95 * 



Table A2 - Continued 

EXTERNAI FXPOSU RF RATFS REMARKS LOCAT I ON TI ME 
(MILEAGE) (H+HOURS) (R/HOUR) ( R/ HOUR 1 

OR SE R V FD AT H+l HOUR 

TEAM 6 (cont'd) 

10.0 485.10 

12.4 485.22 

14.5 485.22 

16.9 485.83 

19.0 485.95 

21 .5 486.03 

26.5 486.28 

29 .o 486.38 

31 .5 486.55 

34 .O 486.67 

At Bingham. 486.70 

At Bingham. 486.78 

From intersection of  161 and 
146 on 146. 

1.2 miles from 535.40 
i n t e r s e c t  ion. 

11 535.40 

11 535.40 

1.8 535.67 

1.8 535.67 

2.2 (Just past 535.92 
house). 

I1 535.92 

0.0235 

0.01 5 

0.014 

0.038 

0.057 

0.017 

0.004 

0.01 5 

0.004 

0.004 

0.0045 

0.0045 

0.06 

0.04 

0.006 

0.05 

0.08 

0.06 

0.07 

52.41 * 
33.46 * 
31.23 * 
84.91 * 
127.4 

38.01 * 
8.95 * 
33.57 * 
8.96 * 
8.96 

10.08 

10.08 

149.60 * 

102.20 * 
14.96 

127.00 * 
203.20 * 
152.50 * 

177.90 * 

A1 3 



Table A2 - Continued 

LOCAT I ON TIME FXTE RNAL EXPOSURF RATE S REMARKS 
(MILEAGE) ( H+HOURS 1 ( R/HOUR 1 ( R/ HOUR 1 

ORSERVFD AT H+l HOUR 

TEAM 6 (con t ' d )  

2.4 looks l i k e  t h e  536.08 
end of t h e  road. 

Retraced s teps about 536.33 
1.5 t e n t h s  m i  le and 
s t a r t e d  up o l d  road. 

One m i l e  down d i r t  road 539.25 
from #41. Road r i g h t  
from Maxwell ranch road. 

6.9 539.40 

TEAM 7 

East o f  Bingham on US380. 

4.0 m i les .  

7 .O 

A t  B i ng ham. 

4.0 m i l e s  west of 
B i  ngham on US380. 

(Unknown l o c a t i o n )  

1.0 m i l e  south o f  
fo rego ing  road j u n c t i o n .  
( Unknown 1 

A t  j u n c t i o n  of llBosque 
south of US380. 

1 .O m i  l e  south of 
j u n c t i o n .  

2 .o 

3 .O 

7.95 

8.28 

8.50 

8.75 

9.27 

9.33 

9.60 

9.77 

9.92 

10.00 

0.049 

0.049 

0.01 1 

0.01 5 

0.95 

1.60 

0.50 

0.16 

0.0045 

0.0084 

0.0065 

0.007 

0.0065 

0.0084 

A1 4 

124.60 

124.70 

28.20 * 

38.46 

21.10 

37.13 

11.97 

3.96 

0.12 

0.22 

0.18 

0.20 

0.19 

0.24 

Observed va lue  
i s  i n  Ref. 1 
F ig .  1. 

(Us i ng I arge" 
V ic to reen)  



Tab le  A2 - Continued 

LOCAT I ON TIME EXTER NAI FXPOSU RF RATES REMARKS 
(MILEAGE) (H+HOURS) (R/HOUR) (R/HOUR) 

OBSERVFD AT H+l HOUR 

TEAM 7 (con t ' d )  

4.0 10.08 0.0057 0.17 

5 .O 10.17 0.0075 0.22 

6 .O 10.37 0.0057 0.17 

7 .O 10.50 0.0075 0.23 

8.0 

A t  C a r t  hage. 

10.93 0.0075 0.24 

11.75 0.0045 d 0.15 

TEAM 8 It i s  be l  ieved t h a t  t h e  f o l  lowing readings were taken w i t h  t h e  
survey meter i n s i d e  of t h e  car .  

4.0 m i l e s  eas t  of 4.87 1.5 d 16.57 
Bingham on US380. 

6.0 m i l e s  eas t  a t  4.92 2.6 29.20 

9 .o 5.04 0.65 7.59 

White Store.  

11 .o 5.47 0.065 0.86 

12.0 

17 .O 

24 .O 

31 

35 

6.0 m i l e s  south of 
San Antonio. 

12 .o 

18.0 

21 .O a t  San Marcia1 

5.58 

5.75 

6 .OO 

6.17 

6.33 

10.52 

10.75 

10.97 

1 1  .58 

0.05 

0.028 

0.033 

0.02 

0.02 

0.002 

0.001 

0.004 

0.003 

0.69 

0.40 

0.50 

0.32 

0.33 

0.06 

0.03 

0.13 

0.10 

A1 5 



Table A2 - Continued 

LOCAT I ON TIME EXTERNAL FXPOSU RF RATES REMARKS 
(MILEAGE) (H+HOURS 1 (R/HOUR) (R/HOUR) 

OBSERVED AT H+l HOUR 

TEAM 8 ( c o n t ' d )  

2.0 miles west of  57.50 
Cones. ( ? I  

A t  Tokay. 57.58 

San Pedro school 58.33 
d i s t r i c t  # 25. 

4.0 m i les  west o f  58.75 
school .  

TEAM 9 

North o f  Car r izozo 
toward Ga l l  inas. 

1.7 

3.6 

16.75 

16.93 

36.5 18.70 

37.9 

38.5 

18.83 

18.92 

39 .O 19.08 

TEAM 10 

From Roswell t o  Santa Fe 
through Vaughn and Encino. 

0 .o 29.08 

4.9 29.33 

9.8 29.67 

14.7 

19.6 

29.92 

30.08 

0.0001 

0.0001 d 

0.00005 

0,000425 

0.003 

0,002 

0.002+ 

0.003+ 

0.005 

0.01 

0.00035 

0.002 

0.0003 

0.00035 

0.0005 

A1 6 

0.02 

0.02 

0.01 

0.08 

0.15 

0.10 

0.11 * 
0.17 * 
0.29 * 
0.58 * 

0.032 * 
0.18 

0.028 * 
0.033 * 
0.047 * 



Table A2 - Continued 
T I M E  XTERNAI FXPOSURE RATES REMARKS LOCAT I ON 

( M  I LEAGE 1 (H+HOURS) (R/HOUR) (R/HOUR) 
O B S i W E D  AT H+l HOUR 

TEAM 10 ( con t ' d )  

24.5 

29.4 

34.3 Chaves. 

39.2 

44.1 

49 .O 

53.8 

56.8 Stake 9. 

59.4 Stake 8. 

62.0 Stake 7. 

63.0 Stake 1, Ramon. 

65.6 Stake 2. 

68.2 Stake 3.  

70.8 Stake 4. 

73.4 Stake 5. 

76.0 Stake 6. 

77.3 

82.2 

87.1 

92.0 Outs i de  of 
Vaughn. 

S t a t  ion  a t  Vaughn . 

30.25 

30.50 

30.67 

30.83 

31 .OO 

31 .17 

31.33 

31 .50 

31.58 

31.75 

32.08 

32.17 

32.25 

32.33 

32.42 

32.50 

32.67 

32.75 

32.92 

33.08 

33.83 

0,001 45. 

0.00105 

0.0015 

0.0015 

0.0022 

0.00225 

0.002 

0.001 15 

0.001 

0.0013 

0.001 1 

0.001 

0.001 

0.001 

0.001 25 

0.0017 

0.0021 

0.008 

0.028 

0.038 

0.020 

A1 7 

0.14 * 
0.10 * 

d 0.14 * 
0.15 * 
0.21 * 
0.22 * 
0.20 * 
0.11 * 
0.10 * 
0.13 * 

d 0.11 * 
0.10 * 
0.10 * 
0.10 * 
0.13 * 
0.17 * 
0.22 * 
0.83 * 
2.91 * 
4.00 ** 

2.14 ** 



Tab le  A2 - Continued 

LOCAT I ON TIME FXTE RNA1 FXPOSURF RATES REMARKS 
(MILEAGE) ( H+HOURS 1 ( R/ HOUR 1 (R/HOUR) 

ORSERVFD AT H+1 HOUR 

TEAM 10 ( c o n t ' d )  

0.25 m i l e  above 
s t a t i o n  i n s i d e  Vaughn. 

95.0 m i l e s  from 
Roswel I ,  j u s t  west o f  
Vaughn. 

97.1 

99.0 

100.8 

102.6 

104.4 

106.3 

108.1 

108.5 Enc i no. 

112.6 Going nor thwest  
on US285. 

117.5 

122.4 

132.2 

142 .O 

151.7 

161.5 

171 .3 

181.1 

185.0 Santa Fe. 

33.83 

34 .OO 

34.08 

34.17 

34.22 

34.25 

34.33 

34.42 

34.50 

34.53 

34.58 

34.75 

34.87 

35.08 

35.33 

35.55 

35.75 

36 .OO 

36.22 

36.50 

0.040 

0.04 

> 0.1 

> 0.1 

> 0.1 

> 0.1 

> 0.1 

> 0.1 

> 0.1 

0.068 

0.044 

0.033 

0.013 

0.0024 

0.0022 

0.00185 

0.0013 

0.00115 

0.001 

0.001 5 

A1 8 

4.28 ** 

4.30 ** 

> 10.78 

> 10.82 

> 10.83 

> 10.84 

> 10.87 

> 10.90 

> 10.93 

7.44 ** 
4.82 * 

3.64 * 
1.44 * 
0.27 * 
0.25 * 
0.21 * 
0.15 * 
0.13 * 
0.12 * 
0.17 * 



Table A2 - Continued 

LOCAT I ON T I  ME FXTE RNA1 EXPOSU RF RATE S REMARKS 
(MILEAGE) (H+HOURS) (R/HOUR) (R/HOUR) 

OBSERVFD AT H+l  HOUR 

TEAM 10 (cont'd) 

T r i p  from Santa Fe to Vaughn. 
Distances are from Roswell to 
Santa Fe. 

185.0 Santa Fe. 

179.0 

169.0 

159.0 

149 .O 

139.0 

129 .O 

119.0 

114.0 

109.0 

108.0 Encino. 

107 .O 

105 .O 

103.0 

99 .o 

97 .O 

95 .O 

93.5 Just west of 
Vaughn. 

On US60 just east of 
Vaughn. 

52 .OO 

52.33 

52.58 

52.75 

52.95 

53.17 

53.42 

53.58 

53.58 

53.75 

53.92 

53.98 

54.03 

54.08 

54.23 

54.28 

54.35 

54.42 

56.92 

0.001 1 

0.001 

0.0015 

0.00085 

0.001 1 

0.002 

0.001 

0.004 

0.017 

0.028 

0.04 

0.042 

0.058 

0.08 

0.078 

0.053 

0.033 

0.018 

0.018 

0.19 * 
0.17 * 
0.26 * 
0.15 * 
0.19 * 
0.36 * 
0.18 * 
0.72 * 
3.05 * 
5.03 * 
7.21 ** 
7.58 * 

10.48 * 
14.47 * 
14.15 * 
9.63 * 
6.00 * 
3.28 ** 

3.44 ** C3.481 

0 
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Tab le  A2 - Continued 

LOCAT I ON TIME FXTF RNA1 EXPOSU RF RATFS REMARKS 
(MILEAGE) ( H+HOURS 1 ( R/HOUR 1 (R/HOUR) 

ORSERVED AT H+l HOUR 

TEAM 10 ( c o n t ' d )  

On US60 eas t  o f  Vaughn. 

2 .o 

7 .O 

12 .o 

TEAM 1 1  

Po j oa q ue 

2 m i l e s  n o r t h  o f  Santa 
Fe on 85. 

1.5 m i  l e s  southeast  o f  
Santa Fe on US285. 

A t  San Jose Road and 
Pecos r i v e r  b r idge.  

A t  j u n c t i o n  3 and 
(84 8 85) road t o  
Bernal 14 m i l e s  from 
Las Vegas, NM. 

7.0 m i l e s  west of 
Pecos. 

A t  I I f e l d .  

1.0 m i l e  west o f  Rowe. 

Canonc i t o .  

A t  Santa Fe marker. 

A t  Pojoaque. 

A t  Espanola. 

On mesa. 

57 .oo 0.013 

57.08 0.005 

57.22 0.005 

53.17 

53.17 

55.75 

55.92 

56.13 

56.50 

58.83 

59.17 

59.50 

59.83 

61 .12 

61.42 

64.00 

0.0001 

0.0001 

0.0001 1 

0.0002 

0.00031 

0.00034 

0.00035 

0.0002 

0.0002 

0.0001 

0.0001 

0.0001 2 

0.0002 

2.49 * 
0.96 * 
0.96 * 

d 0.018 * 
0.018 * 

0.021 * 

0.038 * 

0.058 * 

0.065 

d 0.069 * 
0.04 * 

d z  0.04 * 
0.02 

0.02 * 
d 0.02 * 

0.04 

AZO 



Tab le  A2 - Continued 

LOCAT I ON TI  ME FXTERNAI FXPOSURE RATES REMARKS 
(MILEAGE) (H+HOURS) (R/HOUR) (R/HOUR) 

OBSERVED AT H+l  HOUR 

TEAM 12 Readings commencing a t  H+29.73 hours were conver ted t o  approximate 
ground l e v e l  values us ing  t h e  convers ion f a c t o r  1.54 be fo re  
normalizing t o  H+1 hour. 

School house a t  Vaughn. 7.78 0.00014 

School house a t  Vaughn. 7.88 0.0005 

School house a t  Vaughn. 8.67 0.012 d 0.29 (Maybe d u r i n g  
fa1 l o u t )  

1 1  m i  l es  e a s t  o f  28.88 0,001 d 
Albuquerque (Carnuel .  

Zamora. 28.93 0.001 2 

Barton. 29.17 0.001 

Mor i a r t y .  29.40 0.001 

Long Horn Ranch. 29.50 0.001 

C l i n e s  Corners. 29.73 0.005 

1.0 m i l e  e a s t  o f  29.80 0.003 
C l i n e s  Corners 25 
f e e t  south o f  road. 

By gas s t a t i o n  3 m i l e s  29.88 0.002 
eas t  o f  C l i n e s  Corners. 
10 f e e t  south o f  road. 

(Taken d u r i n g  
fa1  l o u t )  

(Taken du r ing  
fa1 l o u t )  

Enc i no r a  i I road 10.40 0.06 d 1.80 ** 
s t a t i o n .  

2.0 m i l e s  n o r t h  o f  29.98 0.003 
C l i n e s  Corners. 25 
f e e t  eas t  o f  road. 

M idd le  o f  br idge.  ( ? I  30.08 0.002 

(Mon i t o r  1 s no te )  
Travel  i ng  a t  60 
mi /hr  i n  ca r .  

I1 11 11 

11 11 11 

11 I1 11 

0.46 * Ou ts ide  car.  

0.28 * a l  I readings 
Waist  h e i g h t  as 

this day. 

0.19 

0.28 

0.19 

0.47 1.0 m i l e s  west. 30.23 0.005 

A2 1 



Tab le  A2 - Continued 

LOCAT I ON TIME FXTERNAI EXPOSURE RAT ES REMARKS 
(MILEAGE) (H+HOURS) (R/HOUR) ( R/ HOUR 1 

OBSFRV ED AT H+l HOUR 

TEAM 12 ( c o n t ' d l  

2.0 m i  l e s  west. 

3.0 m i l e s  west. 

C l i n e s  Corners. 
I n  car .  

Gas s t a t i o n  3 m i les  
eas t  o f  C l i n e s  Corners. 

1 .O m i l e  eas t .  

12.0 m i l e s  east .  

H i l l  top .  

E l  Camba s e r v i c e  
s t a t i o n .  ( ? I  25' . 

south o f  road. 

17.0 m i l e s  eas t  o f  
H a l f  Moon. ( ? I  

Santa Rosa c i t y  l i m i t .  

2.0 m i l e s  eas t  of 
Santa Rosa. 

6.0 m i  l es  eas t  o f  
Santa Rosa. 

10.0 m i les  n o r t h  o f  
j u n c t i o n  o f  # 84 and 
# 66. 

V i  I lanueva. 

12.0 m i l e s  south o f  
V i I I anueva. 

30.27 

30.33 

30.38 

30.40 

30.43 

30.63 

30.77 

30.93 

31 .32 

31.55 

32.75 

33.55 

34.42 

53.92 

54.65 

0.003 

0.003 

0.003 

0.002 

0.002 

0.02 

0.035 

0.02 

0.019 

0.008 

0.006 

0.006 

0.012 

0 .o 

0.005 

0.28 

0.28 

' .  

0.19 

0.19 

1.92 

d 

3.37 

1.94 

1 .87 

0.79 * 
0.62 * 

0.64 * 

1.31 * 

d 

0.92 * 

A22 



Table A2 - Cont inued 

LOCAT I ON TIME FXTE RNA1 FXPOSU RE RATES REMARKS 
( M I  LEAGE) (H+HOURS) (R/HOUR) (R/HOUR) 

OBSERVED AT H+1 HOUR 

TEAM 12 ( c o n t ' d )  

21 .o 

26 .O 

32.0 

45 .O 

Enc i no. 

55.02 0.012 

55.63 0.005 

55.62 0.008 

56.18 0.03 

56.30 0.04 d 

2.21 * 
0.95 * 
1.49 * 
5.65 * 
7.56 ** C5.201 

A23 



Tab le  A2 - Continued 

LOCAT I ON TIME FXTER NAI FXPO SURE RATES 
(MILEAGE) ( H+HOURS 1 OBSERVED AT H+1 HOUR 

( mR/HOUR 1 ( R/HOUR 1 

TEAM 13 T h i s  team c o l l e c t e d  these da ta  on November 8 and 9, 1945, about 
D+116 days. Only s t a r t i n g  t imes were recorded. 

4.0 m i l e s  south of  
C I  aunch. 

4.5 m i l e s  south. 

On US380 south of 
Bingham. 8 

2.1 m i l e s  south. 

3.2 

White Store. 

White S to re  t o  Bingham. 

1.5 

Bingham t o  t h e  j u n c t i o n  
of 161 and 146. 

1 .O m i  l e s  eas t  of  
B i ng ham. 

1.5 

3.0 L-8 

3.5 

4.0 

4.5 

5 .O 

2784 0.92 27.07 

27 84 

2788 

27 88 

2788 

2788 

2788 

0.61 

0.27 

0.95 

1.55 

2.10 

0 -60 

17.95 

7.96 

28.01 

45.70 

61 .92 

17.69 

2788 0.60 17.69 

27 88.58 0.36 10.62 

2788.58 

2788.58 

2788.58 

2788.58 

2788.58 

2788.58 

2788.58 

0.23 

0.175 

0.175 

0.27 

0.47 

0.59 

1 .25 

6.78 

5.16 

5.16 

7.96 

13.86 

17.40 

36.87 
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Table A2 - Continued 

TIME EXTER NAI FXPOSUR E RATES 
AT H+l HOUR 

( R/HOUR 1 

LOCAT I ON 
(MILEAGE) ( H+HOURS 1 OBSERVED 

( mR/HOUR 1 

TEAM 13 ( c o n t ' d )  

56.04 1.90 5 . 5  Junct ion of  2788.58 
161 and 146. 

73.73 2.5 On road 146 6.0 m i l e s  2788.58 
from B i ngham .' 

6.5 2788.58 47.19 

106.20 

1 .6 

3.6 7 .O 2788.58 

7.5 R a i t l i f f  house 2788.58 
west s i de. 

8.0 R a i t l  i f f  house 27 88.58 
e a s t  s ide.  

4 .O 118 .O 

4 .O 118.0 

Nor th  of j u n c f i o n  o f  
161 and 146 on 161 

57.51 

35.98 

1.95 0 .o 2788.58 

1.22 0.4 2788.58 

23.98 0.81 

0.60 

1.4 2788.58 

17.70 

9.88 

4.13 

2.4 2788.58 

0.335 3.4 2788.58 

0.14 5.4 2788.58 

9.14 0.31 7.4 2788.58 

1 .80 53.09 A t  s i g n  pos t  and road 
which goes southeast 
8.9 t o  Cooper's w e l l .  

2788.58 

85.53 

24.77 

2.90 

0.84 

11.4 2788.58 

15.4 2788.58 

e 
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Table A2 - Continued 

LOCAT I ON TIME FXTER NAL FXPO SURE RATES 
(MILEAGE) ( H+HOURS 1 OBSERVED AT H+1 HOUR 

TEAM 13 ( c o n t ' d )  

Came back t o  s i g n  p o s t  
j u n c t i o n  and s t a r t e d  on 
road east .  

0.6 2788.58 

1.1 2788.58 

1.4 2788.58 

A26 

2.80 

3.2 

2.9 

82.58 

94.38 

85.53 



Table A3.  Gamma exposure-rate da ta  f o r  New Mexico from Reference 1, 
Appendix 1 1 ,  taken on D+26 days (August 12, 1945). Readings 
were taken on t h e  ground o r  a t  w a i s t  he ight ,  as noted. 

LOCAT I ON FXTE RNAL FXPGSUR E RATES 
ORSFRVFD (mR/ h 1 AT H+lh (R/h) 

Odometer read i ngs from B i ng ham 
(mi leage a t  Bingham 776.0) 

781.2 a t  j u n c t i o n  w i t h  road which 
leads t o  Hot  Canyon. 

781.45 on road t o  Hot Canyon 

781.7 on road t o  Hot Canyon 

781.8 on road t o  Hot Canyon 

781.95 on road t o  Hot  Canyon 

782.2 measurement a t  roads ide  

782.2 measurement 20 f e e t  o f f  road 

782.45 p o i n t  corresponding t o  p rev ious  
h ighes t  read ing  i n  Hot Canyon 

Same p lace  b u t  20 f e e t  off road 

782.5 a t  roads ide  

782.5 20 f e e t  o f f  road 

782.7 

782.7 on and o f f  road 

782.9 

0.003 

0.020 (ground) 
0.013 ( w a i s t )  

0.022 (ground) 
0.018 ( w a i s t )  

0.022 (ground 1 
0.020 ( w a i s t )  

0.030 (ground) 
0.025 ( w a i s t )  

0.027 (ground) 
0.020 ( w a i s t )  

0.027 (ground) 
0.025 ( w a i s t )  

0.029 (ground) 
0.026 ( w a i s t )  

0.024 (ground) 
0.023 ( w a i s t )  

0.032 (ground) 
0.029 ( w a i s t )  

0.027 (ground) 
0.025 ( w a i s t )  

0.029 (ground) 
0.027 ( w a i s t )  

0.030 (ground) 
0.027 ( w a i s t )  

0.032 (ground) 
0.030 ( w a i s t )  

0.028 (ground) 
0.025 ( w a i s t )  

68.34 * 

68.34 * 

93.20 * 

83.88 * 

83.88 * 

74.56 * 

83.88 * 

93.20 * 

99.41 * 

87.00 * 
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Table A3 - Continued 

LOCAT I ON FXTFR NAI FXPOSUR E RATE S 
ORSFRVFD (mR/ h)  AT H+lh (R/h) 

From t h e  M.C. R a i t l i f f  house 
t o  road t o  Hot Canyon 

1/2 m i l e  from house 0.03.3 (ground) 102.50 * 
0.028 ( w a i s t )  

1 /4  m i l e  from house 0.026 (ground) 80.77 * 
0.025 ( w a i s t )  

J u s t  be I ow house-th i 
was checked 

read i n  0.0013 (ground) 
0.0018 ( w a i s t )  

From Reference 1, Appendix 1 1 ,  " t h e  f o l l o w i n g  measurements were made i n  va r ious  
l o c a t i o n s  i n  t h e  yard, t h e  nearby c o u n t r y s i d e  and i n  t h e  house." 

Yard P o s i t i o n  I 0.027 (ground) 
0.023 ( w a i s t )  

P o s i t i o n  I I  0.025 (ground) 
0.022 ( w a i s t )  

I I  0.023 (ground) 
0.023 ( w a i s t )  

Pos it ion 

P o s i t  ion V 0.028 (ground) 
0.025 ( w a i s t )  

t i o n  V 0.027 (ground) 
0.021 ( w a i s t )  

Pos 

Pos t i o n  V I  0.023 (ground) 
0.022 ( w a i s t )  

P o s i t i o n  V I 1  
(doorstep)  

0.017 (ground) 
0.013 ( w a i s t )  

P o s i t i o n  V I  I I 
(beh i nd house) 

0.028 (ground) 
0,022 ( w a i s t )  

P o s i t i o n  I X  
( i n s i d e  house) 

0.003 
0.004 

On ground i n  f r o n t  o f  White S to re  0.008 

I n  a i r  i n  f r o n t  o f  White Store 0.005 

I n s i d e  o f  White S to re  0.0005 
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Table A4. Gamma exposure-rate data f o r  New Mexico from Reference 1, 
Appendix I l l ,  taken on D+148 through D+151 days 
(December 11-14, 1945). 
ground l e v e l .  

Readings were assumed taken a t  

EXTFRNAI FXPOSURE RAT ES 
AGF 1 ORSERVFD (mR/ h 1 AT H+l (R/h) 

LOCAT I ON 

Heading west toward White S to re  on U.S. Highway 380, 
December 11,  1945 
13166.4 

168.4 

170.4 

172.4 

173.4 west o f  White Store 

176.2 came back j u s t  eas t  o f  White Store; 
s t a r t e d  south on d i r t  road 

177.4 

178.4 t r a i l  ended a t  178.9 mi leage 

Background i n  c a r  

181.2 came back t o  house and s t a r t e d  wes 

181.9 t h i n k  it was Rock Tank 

183.3 now go ing  eas t  ( 2  c i s t e r n s  or cement tanks)  
sample taken 

Came o u t  t o  highway 380 on d i r t  road 
runn ing  d i r e c t l y  i n t o  White S to re  

Bingham 

Took road 161 e a s t  from Bingham and 
tu rned  o f f  a t  Nalda Hdqts. RCS Co. 

Nalda Hdqts 

Back t o  161, cont inued eas t  t o  i n t e r s e c t i o n  
161-146, on e a s t  from i n t e r s e c t i o n  toward 
M. C. R a i t l i f f  p lace  (Hot Canyon) 

0.027 

0.022 

0.13 

0.72 

0.39 

1 .14 

0.75 

0.55 

0.39 

0.64 

0.62 

0.84 

1.22 

13201.3 i n t e r s e c t i o n  161-146 
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Table A4 - Continued 

~ 

LOCAT I ON FXTERNAI EXPOSURE RATES 
( M I  I FAGF) OBSFRVFD (mR/h) AT H+1 (R/h) 

202.3 

Background i n  c a r  

203.3 near R a i t l i f f  house-old s p o t  where sample 
was taken l a s t  t r i p  ( t ook  another)  

204.2 

205.3 

207 .O 

209.1 

211.1 

214.0 Hobbs Tank 

215.7 Broken Back Cra te r  

Turned o f f  highway 54 n o r t h  o f  Carr izozo, went west 
on d i r t  road toward Black Crater ,  December 12, 1945 

13249.0 

258.4 i n  bottom l e f t  square of s e c t i o n  R.10 E-T5S 
on map No. 45 

259.9 Gal lagher Hdqts 

264.9 going NW toward Harvey o f  French Ranch 

267 .O 

269 .O 

270.1 a t  Harvey o r  French Ranch 

270.4 i n t e r s e c t i o n  

272.4 water ho I e 

273.4 

274.4 fence beyond ho I e 

A30 

1.66 

o .a4 

1.95 

1.10 

0.55 

0.18 

0.022 

0.027 

0.027 

0.027 

0.023 

0.026 

0.029 

0.03 

0.22 

0.1.7 

0.202 



Tab le  A4 - Continued 

LOCAT I ON 
(MI1 FAGF) ORSFRVFD (rnR/h) AT H+1 ( R / h l  

F X T E R  NAL FXPOSURE RA TE S 

275.4 

276.4 

277.4 i n t e r s e c t i o n  w i t h  main road between 
Morgan Well and Dulce Wet I-near 
Morgan Well t u rned  S.E. 

278.4 

280.4 

283.4 

284.5 Dulce We1 I 

290.6 now back a t  l a s t  i n t e r s e c t i o n  we came 
from and went NW toward Morgan We1 I 

291 .5 Morgan We1 I 

292.5 stilt go ing  NW 

Background i n  car 

294 ,O house 

295 ,O 

296.0 

296.2 met road go ing  N 8 S a long fence 

297.3 Maxwell Ranch 

297.5 i n te rsec t i on ,  took road S.E. 

298.5 

299.2 came t o  road runn ing  N 8 S a long C i b o l a  
N a t l .  f o r e s t - a l s o  a water tank  and w e l l -  
went south on highway 41 

301.4 

Background i n  ca r  

0.154 

0.205 

0.16 

0.075 

0.026 

0.026 

0.28 

0.46 

0.25 

0.52 

0.50 

0.50 

0.61 

0.37 

0.46 

0.82 

0.36 

A31 



Table A4 - Continued 

LOCAT I ON FXTFRNAI EXPOSURE RATES 
( M I  I FAGFI OBSFRVED (mR/ h) AT H+l ( R /  h) 

301.7 t u r n e d  l e f t  on d i r t  road b u t  t o o  bad so 
tu rned  back t o  hwy 41 

304.9 changed mi leage 

309.6 came t o  i n t e r s e c t i o n  leading t o  Harvey 0.93 
boundry-turned l e f t - ( p l a c e  o f  s i g n  pos ts  
on l a s t  t r i p  Nov. 8 )  

31 0.6 1 .38 

311.3 a t  boundry fence o f  Harvey Ranch 2.08 

31 2.3 1.95 

Reading i n  c a r  0.78 

313.3 3.15 

. 314.3 Coopers Well 1.64 

31 5.3 1.32 

Reading i n  c a r  0.41 

316.3 0.46 

317.3 0.29 

318.3 0.17 

318.9 came t o  c r o s s i n g  o f  road we took day 
before,  back pas t  Broken Back C r a t e r  

Snow on ground throughout  day, a l l  readings taken 
on bare spots, December 13, 1945 

Background i n  c a r  0.021 

13383.5 mi leage a t  White Store-going e a s t  
on highway 380 

386.0 tu rned  south o f f  main road 
( s i g n  on fence-US Bombing Range) 

0.18 

388.0 0.01 6 
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Tab le  A4 - Continued 

LOCAT I ON FXTER NAI FXPOSURE RAT ES 
( M I 1  EAGF) OBSFRVFD (rnR/h) AT H + l  ( R / U  

390.2 0.019 

390.9 e i t h e r  Baca or Brush Tank 0.0215 

392.2 go ing  N on other road from tank 
-changed mi leage sca le  a t  nex t  
i n t e r s e c t  ion and read i rig 

0,024 

Reading i n  ca r  0.25 

399.5 

400.7 

401.1 by house-Ozane Well and w indmi l l  
s h o r t  d i s tance  up road 

0.21 

0.87 

0.41 

402.1 on way t o  what we t h i n g  i n  Chicken Spr ings o .a7 

402.6 as f a r  as we went on road t o  Chicken Spr ings 0.61 

403.4 back a t  house; t u rned  l e f t  on o the r  road 
go ing  NW 

404.4 0.76 

Reading i n  c a r  

404.7 Bruton ( d  irt) Tank 

405.4 

406.3 another d i r t  water h o l e  

0.41 

0.61 

0.66 

Turned back t o  l a s t  i n t e r s e c t i o n  ( a t  house) 

407.3 0.93 

December 14, 1945 

Read ing  i n  c a r  0.15 

13526.0 mi leage a t  Bingham, s t a r t e d  NW on highway 380 

527.0 tu rned  south on d i r t  road 0.18 
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Tab le  A4 - Continued 

- -  

LOCAT I ON FXTFRNAI FXPOSURE RATES 
( M i l  FAGF) ORSFRVED ( m R / h )  AT H+1 CR/& 

528 .O 0.15 

529 .O 0.12 

530.0 i n t e r s e c t i o n  w i t h  road t o  J u l i a n  Tank 0.20 

531 .O 0.29 

531.9 J u l i a n  Tank 0.145 

Took road heading eas t  from J u l i a n  Tank 

532.9 0.235 

533.8 end of  road-be l ieve  t h i s  road d i d  go to 0.21 5 
Bru ton  Tank and Chicken Spr ings a t  one t i m e  

535.4 back a t  Ju I ian Tank now going S t o  SE 

536.4 

537.4 

538.4 

539.4 

540.4 

541.4 Smith Tank 

Background i n  c a r  

542.4 

543.2 new s t e e l  tower on r i g h t  w i t h  shack 
(new road runn ing  west from it) 
probab ly  N tower o f  T r i n i t y  

543.4 

East  o f  sho t  a t  base of Oscura Mts 
near Canyon de l a s  Venedes 
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0.205 

0.215 

0.245 

0.275 

0.265 

0.67 

0.60 

1.10 

1.20 

0.35 

6.33 # 

10.25 # 

9.38 # 

8.94 # 

9.38 # 

10.69 # 

12.0 # 

11.60 # 

29.23 # 

48.00 # 

52.34 # 



Table A5. Exposure r a t e  versus t i m e  data f o r  Bingham, Wh i te  Store, Hot Canyon, 
and S e a r c h l i g h t  S t a t i o n  L-8. 
Bingharn, White Store,  and Hot Canyon were e x t r a c t e d  from Figures 1 
and 4, t h e  t e x t ,  and Table I V  of Reference 1 .  Exposure r a t e s  a r e  a t  
ground l e v e l  un less o the rw ise  noted. Exposure r a t e s  f o r  S e a r c h l i g h t  
S t a t i o n  L-8 a re  from Reference 3 and inc lude  gamma and gamma-plus- 
be ta  readings i n  a i r  and on t h e  ground as noted, 

Exposure r a t e  versus t i m e  da ta  f o r  

TIME F.XTERNAL FXPOSURE RATES (R/HOUR) 
AT H + l  HOUR 

LOCAT I ON 
(H+HOURS 1 ORS ERV FD 

Bingham 
3.3 

6.3 

7.5 

7.8 

8.5 

28 .O 

32 .O 

32.0 

34 .o 

110.0 

3.3 Taken d u r i n g  f a l l o u t  

1.3 

1.5 

0.36 

0.50 

0.36 

0.36 

0.32 

0.20 

0.04 

21.27 

30.89 

7.78 

11.97 

31.27 

36.2 

32.17 

21.51 

14.35 

150 .O 0.03 14.61 

420.0 0.007 12.89 

750 .O 0.003 11.97 

2800.0 0.0004 11.87 

The geometr ic mean of  t h e  H+l hour values, exc lud ing  t h e  va lue a t  H+3.3 hours, 
i s  17.83. 

White Store 

5 .O 

5 :7 

8 . 0 
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2.5 

2.0 

1 .6 

28.82 

28 29 

35.65 



Table A5 - Continued 

LOCAT I ON T I  ME l3 TERNAI FXPOSURE RATES ( R / H O m  
( H+HOUR S ) ORSFRVFD AT H+1 HOUR 

White S t o r e  
(cont inued)  

8 .O 2.8 

17 .O 0.5 

17.0 0.25 

29 .o 0.15 

32.0 0.10 

56 .O 0.20 

310.0 0.01 4 

650 .O 0.008 

2800.0 0.0021 

3600 .O 0.0004 

62.38 

25.52 

12.76 

13.54 

10.05 

37.56 

17.01 

26.25 

62.30 

17.26 

The geometr ic mean o f  t h e  H+1 hour va lues i s  24.95. 

Hot Canyon 

3.30 

8.4 

36 .O 

340.0 

535 .o 

540 .O 

2800 .O 

2800.0 

3600 .O 

15.0 Taken d u r i n g  f a l l o u t  

6 .O 141.6 

0.6 68.8 

0.07 96.6 

0.07 177.5 

0.05 128.4 

0.0028 83.06 

0.003 89.00 

0.0019 82 .O 

The geometr ic mean of t h e  H+1 hour values, exc lud ing  t h e  va lue  a t  H+3.3 hours, 
i s  103.34. 
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Table A5 - Cont inued 

LOCAT I ON T I  ME FXTFR NAI FXPOSU R F  RATE S (R/HOU R )  
(H+HOURS) ORSFRVFD 

S e a r c h l i g h t  S t a t i o n  
( L-8 1 

2 .oo 

2 .oo 

2.25 

2.25 

2.50 

2.75 

2.83 

2.92 

2.92 

3.08 

3.33 

3.75 

3.83 

4.00 

4.17 

4.25 

4 . 4 2  

4.75 

4.92 

5.17 

5.50 

5.67 

6 .OO 

0.10 Gamma on ground 

0.12 Gamma cn ground 

0.11 Gamma + be ta  i n  a i r  

0.30 Gamma on ground 

0.50 Gamma on ground 

1 .OO Gamma on ground 

1.50 Gamma on ground 

1.50 Gamma i n  a i r  

2.00 Gamma on ground 

2.00 Gamma on ground 

1.50 Gamma on ground 

2.00 Gamma on ground 

1.00 Gamma on ground 

1 .OO Gamma + be ta  i n  a i r  

0.80 Gamma + beta i n  a i r  

0.90 Gamma i n  a i r  

0.85 Gamma on ground 

0.80 Gamma + be ta  i n  a i r  

0.75 Gamma + be ta  i n  a i r  

0.75 Gamma + be ta  

0.65 Gamma + be ta  

0.65 Gamma + be ta  

0.65 Gamma + be ta  

n a i r  

n a i r  

n a i r  

n a i r  
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