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ABSTRACT 

T h i s  volume documents  a t m o s p h e r i c  d i f f u s i o n  e x p e r i -  

men t s  c a r r i e d  o u t  a t  t h e  Hanford r e s e r v a t i o n  d u r i n g  t h e  

p e r i o d  1967 t o  1973.  A t o t a l  o f  103  t r a c e r  r e l e a s e s  

d u r i n g  5 4  r e l e a s e  p e r i o d s  i s  t a b u l a t e d .  M u l t i - t r a c e r  
r e l e a s e s  ( g e n e r a l l y  from d i f f e r e n t  e l e v a t i o n s )  were  made 

d u r i n g  mos t  o f  t h e  e x p e r i m e n t a l  p e r i o d s .  R e l e a s e  h e i g h t s  

v a r i e d  from ground l e v e l  t o  an  e l e v a t i o n  o f  111 m .  

T r a c e r s  were  sampled s i m u l t a n e o u s l y  o n  a s  many a s  10 a r c s  

a t  d i s t a n c e s  o f  up t o  12.8  km from t h e  t r a c e r  r e l e a s e  

p o i n t .  A s  many a s  718 f i e l d  samp l ing  l o c a t i o n s  were 

employed d u r i n g  some o f  t h e  e x p e r i m e n t s .  V e r t i c a l  pro-  

f i l e s  o f  c o n c e n t r a t i o n  were m o n i t o r e d  on  t o w e r s  duvling 23 

o f  t h e  5 4  r e l e a s e  p e r i o d s .  C o n c u r r e n t  v e r t i c a l  prc f i l e s  

o f  mean t e m p e r a t u r e ,  o f  mean wind speed  and d i r e c t i o n ,  

and o f  d i r e c t i o n  s t a n d a r d  d e v i a t i o n  a r e  a l s o  t a b l e d  f o r  

e l e v a t i o n s  up t o  122 m .  
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THE HANFORD 67-SERIES: 
A VOLUME OF ATMOSPHERIC FIELD DIFFUSION MEASUREMENTS 

INTRODUCTION 

During the period 1959 to 1973, more than 300 atmospheric 

field diffusion experiments have been conducted at th'e Hanford 
* 

reservation near Richland, Washington. This volume documents . 
103 of the more recent of these experiments. Both diffusion 

and concurrent meteorological data are presented in, hopefully, 

user-oriented format. 

Prior to this volume, some of the earlier of the 300 

experiments have been described in reports or journal articles. 

The 1959 experiments, dubbed the Green Glow diffusion program, 
1 were documented by Barad and Fuquay . They included detailed 

diffusion and meteorological data for the 27 Green Glow field 

tests. Green Glow tracer releases were from an elevation of 2 

to 3 meters. Sampling included both ground-level and. tower 

arrays. 

These near ground-level tracer releases with b0t.h hori- 

zontal and vertical sampling arrays continued at Hanford with 

a series of 42 field experiments in 1960, 1961, and 1.962 

known as the Hanford 30-Series. Selected ground-level dif- 

fusion data and meteorological data from both the Green Glow 

and 30-Series experiments were tabled by Fuquay, Simpson and 

Hinds in a journal article in 1964.~ Only the more 'reliable" 

tests were considered in the journal article -- 16 Green Glow 
l 

and 30 Series-30 experiments. 

Concurrent with the 30-Series, another group of field 

experiments began at Hanford. These more than 200 tracer 

* Currently under the jurisdiction of the Department of 
Energy. 



releases, beginning in the fall of 1960, were primarily ele- 

vated source experiments. The individual experiments (or sub- 

groups of experiments) in this total of 200 were designed to 

investigate a variety of specific areas in the more general 

realm of diffusion. Results of these investigations have been 

presented in a variety of forums -- including annual reports 3 

to the sponsors, the Atomic Energy Comrrtission and more 

recently the Environmental Research and Development Administra- 

tion. However, measurements made during these field experi- 

ments have pertinence in areas beyond the narrower original 

objectives. It is with this thought in mind that this current 

data volume is published. 

The diffusion experiments documented in this volume are 

the portion of those described in the preceding paragraph 

which were carried out at Hanford since July 1967. These have 

been rather arbitrarily labeled the Hanford 67-Series. Follow- 

ing publication of this report, there remain approximately 100 

Hanford field diffusion experiments (carried out between 1960 

and June 1967) which have not been documented in a fashion con- 

venient for general research use. The experiments considered 

in the 67-Series have been selected primarily on the basis of 

being more recent, and hence having pertinent diffusion/ 

meteorology data more readily accessible to the author than the 

pre-July 1967 experiments. 

The 103 tracer releases of the Hanford 67-Series were 

carried out during 54 different experimental periods. Multi- 

tracer releases (generally from two different elevations) 

account for the fact that the number of tracer releases is 

greater than the number of experimental periods. Meteoro- 

logical measurements made during the tracer releases include 

vertical profiles of-wind speed, wind direction and tempera- 

ture. Release duration was generally 30 minutes. As few as 

63 and as many as 718 field locations were employed in 



sampl ing  t r a c e r  c o n c e n t r a t i o n  d u r i n g  a g i v e n  r e l e a s e .  I n  32 of  

t h e  103 r e l e a s e s ,  t e n  o r  more towers  w e r e  employed downwind o f  

t h e  s o u r c e  i n  an a t t e m p t  t o  d e f i n e  v e r t i c a l  c o n c e n t r a t i o n  d i s -  

t r i b u t i o n s .  Tower h e i g h t  v a r i e d  from 27 m t o  62 m. A s  few a s  

two and a s  many a s  t e n  sampl ing  a r c s ,  c o n c e n t r i c  abou t  t h e  

r e l e a s e  p o i n t ,  w e r e  used i n  t h e  deployment o f  t r a c e r  sample r s .  

The r a d i i  o f  t h e s e  a r c s  v a r i e d  from 0.2 km t o  12 .8  km from t h e  

s o u r c e .  T r a c e r  was r e l e a s e d  a t  a n  e l e v a t i o n  o f  1 m,  2 m ,  26 m ,  . 
56 m ,  o r  111 m. D e t a i l s  o f  t h e  meteorology and o f  t r a c e r  d i s -  

p e r s a l  and sampl ing  f o r  each  exper iment  f o l l o w  i n  t h e  body and 

append ices  of  t h i s  r e p o r t .  

THE FIELD G R I D  

The Hanford r e s e r v a t i o n  i s  l o c a t e d  i n  a  s e m i - a r i d  r e g i o n  

i n  t h e  s o u t h e a s t  o f  t h e  s t a t e  o f  Washington. The n a t u r a l  vege- 

t a t i o n  i n  t h e  a r e a  i s  sagebrush  1 t o  2  m i n  h e i g h t  i n t e r s p e r s e d  

w i t h  s t e p p e  g r a s s e s .  F i g u r e s  1, 2,  3  and 4 g i v e  some i d e a  o f  

t h e  n a t u r e  and d e n s i t y  o f  t h e  v e g e t a t i o n .  

The c e n t e r  o f  t h e  r e s e r v a t i o n  i s  abou t  200 m above mean 

s e a  l e v e l .  Although t h e  r e s e r v a t i o n  i s  n e a r l y  surrounded by 

h i l l s  o r  b l u f f s  on a l l  s i d e s  (some r e a c h i n g  a s  h i g h  a s  1000 m 

m s l ) ,  t h e  f i e l d  d i f f u s i o n  g r i d s  a r e  l o c a t e d  n e a r  t h e  c e n t e r  of  

t h i s  approx imate ly  40-km d i a m e t e r  b a s i n .  

F i g u r e  5  shows t h e  d i f f u s i o n  sampl ing  g r i d s  superimposed 

on a  c o n t o u r  map. The b u l k  o f  t h e  sampl ing  a r c s  a r e  Located 

on a  r e l a t i v e l y  f l a t  a r e a  where t h e  ex t remes  i n  e l e v a t i o n  range  

from 200 m t o  230 m m s l .  The most d i s t a n t  t r a c e r  sampl ing  a r c ,  

12 .8  km from t h e  s o u r c e ,  i s  a t  an  e l e v a t i o n  abou t  35 m lower  

t h a n  t h e  n e a r e r - s o u r c e  sampl ing  a r c s .  

The pr imary  o r  "g round- leve l "  sampl ing  on t h e  Hainford d i f -  

f u s i o n  g r i d s  i s  done a t  a n  e l e v a t i o n  o f  1 . 5  m ,  an e l e v a t i o n  

t h a t  approximates  t h e  b r e a t h i n g  h e i g h t  o f  man. About 1000 



Figure 1. View looking south along arc 1600 m from S-source. The 62-m 
towers are spaced at 8' intervals. Vacuum hose and stakes at 
two ground-level sampling locations are also visible. 



F i g u r e  2 .  A i r c r a f t  view o f  nea r - sou rce  a r c s  on Hanford D i f f u s i o n  Gr id .  



Figure 3. Aircraft view showing sampling arcs to distances of 1600 m from 
U- and S-sources. The S-source and associated arcs have been 
retouched to aid in their identification. 



Figure 4. Insecticidal sprayers used in dispersal of ZnS and fluorescein 
tracers. View looks upwind from the S-source. 



Figure 5. The diffusion grids 
superimposed on a contour 
map. Contour interval is 
6.1 m (20 ft) . (The 200-m 
arcs are not diagrammed.) 



ground-level sampling locations are instrumented with vacuum 

sources. 

Power for field vacuum pumps is supplied by hundreds of 

gasoline or propane fueled internal combustion engines. A 

single engine/pump assembly draws vacuum for 1 to 9 sarnpling 

stations, with the number depending on the flow rate required 

at the stations. Flow at each sampling station is controlled 

by inserting a critical flow orifice in the vacuum line just 

downstream of the filter-filter holder assembly upon which the 

particulate tracers are collected. Flow through each sampler 

is constant as long as the pressure drop across the control 

orifice is greater than half an atmosphere. This pressure drop 

is monitored for each engine/pump assembly by inserting a 

vacuum gauge in the vacuum line immediately downstream of the 

orifice at the most remote sampler serviced by that assembly. 

The ground-level sampling can be supplemented by 365 

tower-mounted sampling stations. The towers, as tall as 62 m 

and as far removed as 3.2 km from the tracer release point, are 

discussed in more detail later in this section. Vacuum and 

flow control to the towers are accomplished in a manner simi- 

lar to that already described for the ground-level sampling. 

The vacuum/filter field system described in the preceding 

paragraphs is employed in the collection of particu1at:e 

tracers. A much less extensive but more sophisticated sam- 

pling network was also deployed on portions of the Hanford 

field grids during the 67-Series. This system 4 1 5 1 6  employed 

~eiger-~Gller tubes at up to 127 field locations to monitor 

concentrations of the inert gas krypton-85 during nine field 

experiments. Although the inert gas system recorded the real- 

time history of tracer concentration at all Geiger tube loca- 

tions, only the time-integrated concentrations (exposures) are 

reported in this volume. An earlier data volume7 reported 



rea l - t ime  concen t r a t i on  measurements f o r  f i v e  of  t h e  n i n e  

krypton r e l e a s e s  summarized i n  t h e  c u r r e n t  volume. 

The sampling g r i d ( s )  used dur ing  t h e  67-Series evolved 

from g r i d s  l a i d  o u t  i n  1959 and 1960. The g r i d s  were des ig-  

na ted  t h e  "U" and t h e  "S" g r i d s  because t h e i r  o r i g i n a l  use  was 

r e s t r i c t e d  t o  e i t h e r  thermal ly  uns t ab l e  ( U )  o r  thermal ly  

s t a b l e  (S)  atmospheres. The U-grid i s  l a i d  o u t  i n  a s e r i e s  of  

a r c s  of  c i r c l e s  c o n c e n t r i c  about a 122-m tower. This configu- 

r a t i o n  i s  e v i d e n t  i n  F igures  2 and 3. Severa l  a r c s  c o n c e n t r i c  

about t h e  U-source on t h e s e  f i g u r e s  a r e  l a b e l e d  wi th  t h e  l e t t e r  

"U" followed by t h e  r a d i a l  d i s t a n c e  i n  meters  from source  t o  

a r c .  The a r c s  of  t h e  U-grid a c t u a l l y  used i n  one o r  more of  

t h e  67-Series exper iments ,  t h e  crosswind e x t e n t  of t h o s e  a r c s  

and o t h e r  g r i d  des ign  s p e c i f i c a t i o n s  a r e  given i n  Table 1. The 

i n t e n t  i s  n o t  t o  imply t h a t  a l l  a r c s  o r  even t h e  complete angu- 

l a r  e x t e n t  of  a s e l e c t e d  a r c  were employed du r ing  each f i e l d  

experiment.  Experimental  o b j e c t i v e s ,  meteoro log ica l  condi- 

t i o n s ,  and manpower a v a i l a b l e  a l l  were f a c t o r e d  i n t o  d e c i s i o n s  

a s  t o  which samplers should be a c t i v a t e d .  

The S-gr id  sou rce ,  used wi th  only  nea r  ground-level  t r a c e r  

r e l e a s e s ,  i s  l o c a t e d  1 0 0  m due sou th  of t h e  U-grid source .  

This l o c a t i o n  was s e l e c t e d  s o  a s  t o  minimize t h e  wake e f f e c t  o f  

b u i l d i n g s  a t  t h e  base  of t h e  122-m.tower. F igure  4 i s  a view 

looking  "upwind" from t h e  S-source. The S-source i s  a l s o  i n d i -  

c a t e d  on F igures  2 and 3. Fewer c o n c e n t r i c  a r c s  were i n s t r u -  

mented about  t h e  S-source. The t h r e e  a r c s  c l o s e s t  t o  t h e  

S-source a r e  darkened and l a b e l e d  on Figure  3. S-grid a r c s  

used dur ing  t h e  67-Series were S200, S800, S1600, S3200 and 

S12800. The number d e s i g n a t i o n ,  a s  wi th  t h e  U-arcs, g i v e s  t h e  

r a d i a l  d i s t a n c e  i n  meters  from S-source t o  sampling a r c .  

Fu r the r  d e t a i l  on t h e  S-grid i s  given i n  Table 1. 

TWO more " a r c s "  of  oppor tun i ty  were l a i d  o u t  wi th  azimuths 

r e l a t e d  t o  t h e  U-source. These so-ca l led  a r c s  w e r e  no t  a r c s  



TABLE 1 

Design S p e c i f i c a t i o n s  o f  Hanford "U" a n d  "S" D i f f u s i o n  G r i d s  

G r i d  Source1 and 
D i s t a n c e  from 

Source  (m) 

u200 

Range2 o f  
1 . 5  m Sampling 

Azimuths 

342' t o  160' 

' source  "U" i s  a t  122-m tower;  Source  "S" is 100-m 
s o u t h  o f  Source  U. 

2 ~ o t  a l l  sample rs  a c t i v a t e d  d u r i n g  each exper iment .  

Sampler 
Spacing 

4 O 

4 O 

4" 

4 O 

4 O 

4 O 

3' 

2 O 

2 O 

2 O 

2 O 

2 O 

2 O 

2 O 

2 O 

1 O 

1 O 

1 O 

3 ~ p p r o x i m a t e  d i s t a n c e  only .  
1 .48  x 10 '~ m 3 / s e c  d u r i n g  "V" tests. 
5.13 x 10-4 m3/sec d u r i n g  "V" tests. 

Sampler Flow 
R a t e  

( x  m 3 / s e c )  

5 . 0 7 ~  

5.07 

5 .07 

5.07 

5.07 

5.07 

5.07 

9.09 

9.09 

17 .55  

17.5  

17.5  

17.5  

1 .48 

1 . 5 3  

2.32 

5.13 

17.5 

Azimuths 

102', 110°,  118', 
126', 134' 

98O, 106O, 114O, 
122', 130' 

98O, 106O, 114', 
122O, 130' 

98O, 106', 114O, 
122O, 130' 

98", 106O, 114O, 
122O, 130' 

Samples/ 
Tower 

1 7  

1 7  

1 8  

1 9  

19 

Towers 

He igh t  (m)  

3 3 

27 

4 2 

62 

6 2 



of circles, but were merely tracer sampling stations set out 

along existing roads or trails. They were dubbed the U5000 

and U7000 arcs in correspondence with the approximate source- 

to-sampler distances involved. The specific source-to-sampler 

distance is tabled in Appendix A each time a U5000 or U7000 

sampler intercepted tracer. Figure 5 shows the configuration 

of the U5000 and U7000 arcs. 

For reasons of economy, efficiency or experimental design, 

it frequently became advantageous to activate parts of the S- 

and U-grids simultaneously. (For instance, a wider range of 

acceptable experiment wind directions was possible.) However, 

tracer sampling stations located at a constant distance and 

evenly spaced in azimuth on, say, the S-course, were at varying 

distances and azimuth spacing with respect to the U-source. 

This non-concentric effect is most significant at distances 

close to the source, as is evident in comparing locations of the 

U200 and S200 arcs on Figures 2 and 3. U and S sampling arcs 

become more nearly congruent at greater distances as is 

exemplified by the U1600 and S1600 arcs in Figure 3. When dis- 

placement of the tracer release source from the center of the 

employed sampling grid occurred, it was considered in the azi- 

muths and distances reported -- with the exception of the Sam- 
pling at the S12800 arc. Even when release was from the 

U-source, the S12800 diffusion data were reported without cor- 

rection since the 100-meter maximum error in distance and the 

less than one-half degree maximum error in stated azimuth were 

deemed of minimal importance. 

Twenty towers were instrumented for tracer sampling on 

the S-grid. These towers were placed at azimuths of 98O, 106O, 

114O, 122O and 130° on the S200, S800, S1600 and S3200 arcs. 

Tower heights were 27 m, 42 m, 62 m and 62 m at the S200, S800, 

S1600 and S3200 arcs, respectively. 



The 100-m s e p a r a t i o n  o f  t h e  S- and U-sources caused some 

compl ica t ion  when v e r t i c a l  sampl ing was d e s i r e d  w i t h  an ele- 

v a t e d  r e l e a s e .  E l eva t ed  r e l e a s e  was n o t  p o s s i b l e  from t h e  S- 

s o u r c e ,  and t h e  geometry o f  t h e  f i e l d  g r i d s  was such t h a t  a  

r e l e a s e  o f  t r a c e r  a t  t h e  U-source cou ld  l i k e l y  n o t  b e  sampled 

on bo th  t h e  S200 towers  and t h e  more d i s t a n t  S -gr id  towers .  A 

curved t r a j e c t o r y  would have been nece s sa ry .  The problem was 

so lved  t o  a g r e a t  e x t e n t  by t h e  e r e c t i o n  o f  f i v e  towers  on t h e  - 
U200 a r c .  These towers  a t  az imuths  o f  102O, 110° ,  l l B O ,  126' 

and 134O a l i g n  reasonab ly  w e l l  on a r a d i a l  from t h e  U-source 

through t h e  S-tower a r r a y s  a t  t h e  g r e a t e r  d i s t a n c e s .  The U200 

towers ,  33 meters i n  h e i g h t ,  w e r e  used i n  o n l y  t h e  e i g h t  "V" 

exper iments  conducted a f t e r  t h e  summer o f  1972. 

TRACER RELEASE, SAMPLING AND ASSAY 

Four d i f f e r e n t  t r a c e r s  w e r e  r e l e a s e d  d u r i n g  t h e  Hanford 

67-Ser ies .  Small  p a r t i c u l a t e  t r a c e r s  employed w e r e  z i n c  s u l -  

f i d e  f l u o r e s c e n t  powder ( ZnS FP) , f l u o r e s c e i n  and rhodamine B. 

The f o u r t h  t r a c e r ,  krypton-85,  i s  an i n e r t  gas .  The t h r e e  par-  

t i c u l a t e  t r a c e r s  w e r e  c o l l e c t e d  on membrane f i l t e r s ,  and con- 

c e n t r a t i o n s  determined i n  l a b o r a t o r y  p rocedures  which depended 

upon t h e  f l u o r e s c e n t  p r o p e r t i e s  o f  t h e  t r a c e r s .  Assessment 

t e chn iques  w e r e  d i s c r i m i n a t o r y  t o  t h e  e x t e n t  t h a t  c o l l e c t i o n  

o f  ZnS and f l u o r e s c e i n  o r  ZnS and rhodamine on a common f i l t e r  

proved no problem. Krypton-85, by v i r t u e  o f  i t s  r a d i o a c t i v i t y ,  

was monitored i n  s i t u  by Geiger-Muller t ubes .  

Zinc S u l f i d e  F luo re scen t  P a r t i c u l a t e  2210 

U s e  o f  f l u o r e s c e n t  p a i n t  pigment (FP) a s  an a tmospher ic  

t r a c e r  was i n i t i a t e d  i n  1946 and documented i n  1955* a t  

S t a n f o r d  U n i v e r s i t y  under t h e  a u s p i c e s  o f  t h e  U.S. Arrny 

Chemical Corps. The Hanford meteorology group began i n v e s t i -  

g a t i o n  o f  t h e  u se  o f  such f l u o r e s c e n t  pigments i n  1952,  and 

made u se  o f  FP f i e l d  t e chn iques  on a r e l a t i v e l y  modest s c a l e  



through 1958. The development in 1958 of an optical-electronic 

device 'I9 (which obviated the need for a tedious "man-and- 

microscope" sample assay procedure) facilitated the laboratory 

assay of the large number of FP samples collected during the 

Green Glow and subsequent Hanford field diffusion programs. 

The FP selected for use in the Hanford technique is 

Helecon Fluorescent Pigment 2210 manufactured by U.S. Radium 

Corp., Morristown, New Jersey. It is ZnS with an activator 

placed interstitially in its crystalline structure. These 

particulates have a specific gravity of 4.1. Based on optical 

microscope sizings at lOOOX magnification, the number median 

(geometric mean) diameter of FP 2210 is about 2.1 pm. Using 

methods detailed by Green and m an el', the geometric standard 
deviation (ag) and the mass median diameter can be computed. 

(a is defined as the standard deviation of the logarithms of g 
the particle radii about the mean. The mass and number ag 

values are identical for log normal size distributions.) The 

mass median diameter and ag for the FP 2210 used in the 67- 

Series are 4.1 pm and 1.6 pm, respectively. Presuming Stokes 

law for spheres applies, the number and mass diameters trans- 

late to terminal fall velocities of 1.9 m/hr and 7.6 m/hr, 

respectively. 

The ZnS tracer was dispersed to the atmosphere through a 

commercial insecticidal sprayer. Two of these dispersal 

devices are shown on Figure 4. A measured quantity of the 

tracer (generally 1 to 4 kg) was added to a known volume of 

liquid carrier (generally about 150 2 ) .  ZnS is insoluble in 

the liquid carrier. The tracer was maintained in suspension 

by insertion of a heavy-duty industrial propeller into the 

approximately 200 2 cylindrical tank (Figure 4) in which the 

tracer-liquid carrier was mixed. The tracer-carrier suspen- 

sion was drawn directly from the cylindrical tank by the com- 

mercial sprayer unit. In the sprayer, the suspension was 



pumped t o  a  nozz l e  assembly where it was atomized by mixing 

w i t h  a  j e t  o f  h e a t e d  a i r  and d i s p e r s e d  t o  t h e  atmosphere.  The 

t o t a l  t r a c e r  d i s p e r s e d  was determined by measuring l i q u i d  

l e v e l  i n  t h e  c y l i n d r i c a l  t ank  b e f o r e  and a f t e r  t r a c e r  d i s p e r -  

s a l .  

The t empera tu re  o f  t h e  a i r  used i n  t h e  a tomiza t i on  was 

approximate ly  400°C. Th i s  h i g h  t empe ra tu r e  was i n s t r u m e n t a l  

i n  producing a  s p r a y  t h a t  was s e n s i b l y  d r y  a  few m e t e r s  from 

t h e  g e n e r a t o r  nozz l e .  The evapo ra t i on  o f  t h e  l i q u i d  c a r r i e r  

a i d e d  i n  t h e  d i s s i p a t i o n  o f  h e a t  s o  t h a t  t h e  e f f l u e n t  from t h e  

g e n e r a t o r  f e l t  d r y  and t h e r m a l l y  comfor tab le  t o  t h e  hand 

w i t h i n  1 t o  2 m from t h e  nozz l e .  

I n  t h e  e a r l y  y e a r s  o f  u se  o f  t h i s  Hanford t r a c e r  d i s p e r -  

s a l  t e chn ique ,  t h e  l i q u i d  c a r r i e r  used was wa t e r .  Some con- 

c e r n  developed o v e r  t h e  p o s s i b i l i t y  t h a t ,  under h i g h  humidi ty  

c o n d i t i o n s ,  t h e  e v a p o r a t i o n  o f  t h e  w a t e r  c a r r i e r  i n  t h e  n o z z l e  

s p r a y  might  t a k e  p l a c e  s o  s lowly  t h a t  t h e r e  would be  a  s i g -  

n i f i c a n t  g r a v i t a t i o n a l  s e t t l i n g .  The re fo r e ,  a  more v o l a t i l e  

c a r r i e r ,  t r i c h l o r o e t h a n e  ( C H 3 C C 1 3 ) ,  was f r e q u e n t l y  employed a s  

t h e  l i q u i d  c a r r i e r  i n  many of  t h e  l a t e r  exper iments .  The d i f -  

f i c u l t y  i n  u se  o f  t r i c h l o r o e t h a n e  was t h a t  it d i d  n o t  a c t  a s  a  

l u b r i c a n t  ( a s  wa t e r  a p p a r e n t l y  d i d )  i n  t h e  i n s e c t i c i d a l  

s p r a y e r .  Many more mechanical  d i f f i c u l t i e s  o r  f a i l u r e s  o f  t h e  

t r a c e r  d i s p e r s a l  equipment occu r r ed  when t r i c h l o r o e t h a n e  was 

used. Although it i s  d i f f i c u l t  t o  a s s e s s  any f i e l d  d i f f e r -  

ences  t h a t  might b e  due t o  a  d i f f e r e n c e  i n  c a r r i e r  used,  it 

can be q u a l i t a t i v e l y  s t a t e d  t h a t  a t  Hanford t h e r e  was no 

obvious  e f f e c t  a t t r i b u t a b l e  t o  t h e  c a r r i e r  used i n  t h e  d i s p e r -  

s a l  p roce s s .  

I n  t h e  67-Ser ies ,  t r i c h l o r o e t h a n e  was used i n  t h e  d i s p e r -  

s a l  o f  ZnS i n  a l l  exper iments  excep t  f o u r .  I n  T e s t s  V5, V6 

and V7, wa t e r  was used a s  t h e  c a r r i e r .  I n  t h e  f i n a l  t e s t  o f  

t h e  series, V8, a  commercial ly a v a i l a b l e  d r y  FP t r a c e r  d i spen-  

ser was used.  



This dry dispenser, manufactured by Metronics Associates, 

Incorporated, of Palo Alto, California, is described by 

Leighton et al. in a 1965 journal article. l1 This device 

evolved from the early Stanford University work with FP. In 

the early 1 9 5 0 ' ~ ~  a Hanford dry dispenser was built from 

prints obtained from the Stanford group. Hanford personnel 

were unable to obtain a constant tracer dispersal rate with 

this early model dry dispenser. This problem led to the more 

cumbersome wet dispersal technique which has already been 

described. A constant dispersal rate was demonstrated with 

the wet dispersal technique. Further details of the dispersal 

rate determination -- and of the wet dispersal technique -- 
are given in Chapter V of the Green Glow documentation. 1 

The possibility was considered that the wet dispersal 

technique would result in a significant agglomoration of indi- 

vidual tracer particles. However, in the years preceding 

development of a semi-automated device for assessment of 

FP 2210 at Hanford, a great number of filters were examined 

and particles were visually counted with the aid of a micro- 

scope and ultra-violet illumination. Very few agglomorates 

were observed during these microscopic examinations. The wet 

dispersal technique was in use at that time. 

A comment should be made regarding the high temperatures 

to which the ZnS fluorescent particulates were subjected 

during the dispersal process. There was concern that the 

400°C temperature might alter the fluorescent properties of 

the tracer even though the high temperature was experienced 

for only a fraction of a second. ~ickolal~, in 1963, sub- 

jected samples of FP 2210 to temperatures of 1000°C for 

periods up to 20 sec without discernible changes between the 

pre-heated and postlheated masses indicated when the samples 

were assayed on the soon-to-be-discussed Rankin counter assay 

device. 



It was a l s o  demonstrated i n  196312 t h a t  FP 2210 was n o t  

a f f e c t e d  by exposure t o  b r i g h t  s u n l i g h t  -- as has  been 

observed13 f o r  o t h e r  f l u o r e s c e n t  powders. F i l t e r s  were 

s e l e c t e d  from a  f i e l d  experiment i n  which t r a c e r  d i s p e r s a l ,  

f i e l d  sampling and f i l t e r  r e t r i e v a l  from t h e  f i e l d  a l l  occur red  

dur ing  hours  of  darkness .  The f i l t e r s  were s t o r e d  i n  an opaque 

box u n t i l  they were assayed f o r  FP 2210. Subsequent t o  t h e  

o r i g i n a l  assessment ,  t h e  f i l t e r s  were exposed t o  b r i g h t  sun- 

l i g h t  f o r  more than 7  hours  be fo re  reassessment .  (The Rankin 

coun te r  assessment used does n o t  des t roy  o r  a l t e r  t h e  f i e l d  

samples.)  There was no reduc t ion  i n  t h e  measured mass of  FP on 

t h e  f i l t e r s .  

The f i l t e r  employed i n  c o l l e c t i n g  p a r t i c u l a t e  t r a c e r s  was 

a  po lyv iny l  c h l o r i d e  membrane f i l t e r  des igna ted  type  VM-1 by 

t h e  manufacturer ,  t h e  Gelman Instrument Company of  Ann Arbor, 

Michigan. This f i l t e r  o f f e r s  a  compromise between t h e  opposing 

requirements  o f  minimal r e s t r i c t i o n  t o  flow through t h e  f i l t e r  

and o f  a  f l a t  s u r f a c e  upon which t o  r e t a i n  t h e  sampled ZnS. 

(The l a t t e r  requirement i s  germane t o  t h e  ZnS a s say  procedure  

which w i l l  be d i scussed  p r e s e n t l y . )  

The 47 mrn d iameter  f i l t e r  i s  i n s e r t e d  i n t o  a  polyethylene 

f i l t e r  ho lder  assembly which l eaves  a  c i r c u l a r  a r e a  4 1  mm i n  

diameter exposed f o r  t r a c e r  c o l l e c t i o n .  F igure  6  shows s e v e r a l  

of t h e s e  assemblies  i n  p l a c e  i n  t h e  t u r n t a b l e s  of  t h e  assay 

dev ice  (Rankin counte r )  . Between t h e  coun te r s ,  two of  t h e  

f i l t e r  assemblies  a r e  shown turned  f ace  down t o  d i s p l a y  t h e  

r ibbed  nozz le  which can be i n s e r t e d  i n  a  neoprene grommet a t  

each f i e l d  sampling l o c a t i o n .  A d u s t  cap ( a s  on t h e  assembly 

marked "1-122" on F igure  6)  i s  p laced  over  t h e  f i l t e r - f i l t e r  

ho lde r  assembly dur ing  handl ing  and s t o r a g e .  I n  o r d e r  t o  mini- 

mize t r a c e r  contamination from experiment t o  experiment,  a l l  

f i l t e r - f i l t e r  ho lde r  assemblies  a r e  used only once b e f o r e  being 

d i scarded .  



F i g u r e  6 .  Assembled Rankin c o u n t e r  ( r i g h t )  and d i sassembled  Rankin c o u n t e r  
( l e f t )  w i t h  s e v e r a l  f i e l d  f i l t e r  a s s e m b l i e s  i n  p l a c e  f o r  a s s e s s -  
ment. 



Membrane f i l t e r s  from t h e  f i e l d  w e r e  assayed f o r  ZnS 

FP 2210 by t h e  Rankin coun t ing  method l t 9  developed a t  Hanford 

i n  1958. An assembled Rankin coun te r  i s  shown a t  t h e  r i g h t  i n  

F igu re  6. A Rankin coun te r  w i th  t o p  removed t o  expose a  t u r n -  

t a b l e  i s  shown a t  t h e  l e f t .  A f t e r  t h e  d u s t  cap i s  removed from 

a  f i e l d  sampler ,  t h e  remaining f i l t e r - f i l t e r  ho lde r  assembly i s  

i n s e r t e d  i n t o  a  c i r c u l a r  c a v i t y  i n  t h e  t u r n t a b l e .  S e v e r a l  

f i l t e r s  can  be  seen  i n  t h e s e  c a v i t i e s  on F i g u r e  6. T h e  exposed . 
f i l t e r  i s  r o t a t e d  u n t i l  it l ies  d i r e c t l y  below a  m u l t i p l i e r  

phototube.  H e r e  a  200-microcurie p lutonium sou rce ,  i n .  t h e  

shape of  an annulus  about  t h e  f a c e  o f  t h e  phototube,  bombards 

t h e  f a c e  o f  t h e  f i l t e r  w i t h  a lpha  p a r t i c l e s .  I f  t h e r e  i s  any 

FP on t h e  f i l t e r  f a c e ,  it i s  e x c i t e d  t o  f l u o r e s c e n c e  by t h e  

a lpha  bombardment, and t h e  s c i n t i l l a t i o n s  a r e  monitored by t h e  

pho to tube ,  a m p l i f i e d  and counted by a  s c a l e r .  The VM-1 f i l t e r ,  

which r e t a i n s  t h e  bu lk  o f  t h e  FP on i t s  s u r f a c e  r a t h e r  than  

a l l owing  deeper  p e n e t r a t i o n ,  enhances t h e  p r o b a b i l i t y  o f  the 

shor t - range  a lpha  p a r t i c l e s  r each ing  t h e  FP and o f  t h e  r e s u l t i n g  

s c i n t i l l a t i o n s  be ing  seen  by t h e  p h o t o m u l t i p l i e r .  The Rankin 

coun te r  c a l i b r a t i o n  is  s p e c i f i c  f o r  t h e  t ype  f i l t e r  employed. 

Design o f  t h e  count ing  p i g  pe rmi t s  t h e  o p e r a t o r  t o  i n s e r t  

o r  remove a  f i l t e r  from t h e  t u r n t a b l e  a t  t h e  same t i m e  ano the r  

f i l t e r  i s  be ing  counted under t h e  phototube.  Th i s  procedure  

w a s  a  s i g n i f i c a n t  t i m e  s a v e r  i n  view of  t h e  l a r g e  nunher of  

f i l t e r s  assayed  f o r  each exper iment .  

Normal count ing  t i m e  employed du r ing  t h e  67 -Se r i~ .  'S was 

one minute f o r  each f i l t e r .  The.count  r a t e  on unexposed 

f i l t e r s  was g e n e r a l l y  zero .  F i e l d  exposed background f i l t e r  

count  r a t e s  w e r e  from 0 t o  abou t  6  counts/min due,  presumably, 

t o  some f o r e i g n  f l u o r e s c e n t  m a t e r i a l  i n  t h e  ambient  at2mosphere. 

Desp i te  p r e c a u t i o n s ,  i n f r e q u e n t l y  t h e r e  was s t r o n g  evidence o f  

contaminat ion of some exposed f i l t e r s  w i t h  t h e  ZnS t r a c e r .  

Th is  con tamina t ion  was g e n e r a l l y  a s s o c i a t e d  w i th  tower: samples 



where it was more d i f f i c u l t  t o  minimize t h e  handl ing  of  f i l t e r  

assembl ies  du r ing  f i e l d  deployment and c o l l e c t i o n .  

The Rankin counte r  underwent a primary c a l i b r a t i o n  a g a i n s t  

a  s e r i e s  of  f i l t e r s  of  w e l l  e s t a b l i s h e d  m a s s  s e v e r a l  t imes  

du r ing  t h e  Hanford 67-Series.  The c a l i b r a t i o n  i n  e f f e c t  a t  t h e  

end o f  t h e  s e r i e s  was 

where M i s  mass o f  ZnS FP 2 2 1 0  i n  grams and C is  Rankin counts /  

min. I f  t h e  l e v e l  of d e t e c t i o n  wi th  conf idence i s  cons idered  

a s  20 counts/min (about  3  t imes t h e  maximum f i e l d  background),  

t h e  corresponding mass was about 4 x  l o e 9  grams. Count r a t e  

r e p r o d u c i b i l i t y  i s  good wi th  t h e  Rankin coun te r ,  p a r t i c u l a r l y  

a t  t h e  h i g h e r  count r a t e s .  The r a t i o  of  count r a t e  s t anda rd  

d e v i a t i o n  t o  mean count  r a t e s  o f  1 0 0 ,  1 0 0 0 ,  10,000 and 100,000 

counts/min a r e  0.16, 0.048, 0.038 and 0.012, r e s p e c t i v e l y .  

The Rankin counte r  was a l s o  checked (and tuned e l e c t r o n i -  

c a l l y ,  i f  necessary)  a g a i n s t  a  s t anda rd  f i l t e r  l e f t  cont inu-  

a l l y  i n  one of  t h e  twelve t u r n t a b l e  c a v i t i e s .  Inasmuch a s  t h e  

s t a n d a r d  f i l t e r  was counted each t ime i t  passed beneath  t h e  

p h o t o m u l t i p l i e r ,  t h i s  secondary c a l i b r a t i o n  occur red  once f o r  

each 1 0  f i e l d  f i l t e r s  assayed.  ( A  background f i l t e r  occupied 

t h e  t w e l f t h  t u r n t a b l e  c a v i t y .  ) 

One d i f f i c u l t y  w i th  t h e  Rankin count ing  technique  i s  t h a t  

atmospheric d u s t  -- o r  carbon from t h e  i n t e r n a l  combustion 

engines  a s s o c i a t e d  wi th  t h e  f i e l d  vacuum system -- can c o l l e c t  

on t h e  f i l t e r  f a c e  and degrade t h e  s c i n t i l l a t i o n s  monitored by 

t h e  pho tomul t ip l i e r .  Accordingly,  a  s e r i e s  o f  p rev ious ly  

assayed  f i l t e r s  wi th  ZnS the reon ,  b u t  which had a  c l e a n  appear-  

ance ,  were i n t e n t i o n a l l y  sub jec t ed  t o  t r a c e r - f r e e  b u t  dus t -  

l aden  a i r .  The f i l t e r s  were ranked s u b j e c t i v e l y  from 1 ( c l e a n )  

t o  10 (extremely heavy d u s t  load)  according t o  t h e i r  pos t -dus t  



v i s u a l  appearance. I t  was found t h a t  assay  of  f i l t e r s  wi th  

dus t  nomenclature of  4 o r  less was e s s e n t i a l l y  unaf fec ted  by 

t h e  dus t .  With s u c c e s s i v e l y  h ighe r  d u s t  nomenclature,  

i n c r e a s i n g l y  g r e a t e r  count r a t e  degrada t ion  w a s  observed. 

Therefore ,  i n  t h e  exposures f o r  ZnS l i s t e d  i n  Appendix A of  

t h i s  r e p o r t ,  d u s t  nomenclature i s  i n d i c a t e d  f o r  f i l t e r s  graded 

5 o r  g r e a t e r .  This  p o i n t  w i l l  be  d i scus sed  f u r t h e r  i n  t h e  

s e c t i o n  e n t i t l e d  "The Experiments". 

Perhaps it should be  po in ted  o u t  t h a t  a  l i q u i d  s c i n t i l l a -  

t i o n  count ing  technique '14 is  a v a i l a b l e  which t o  a l a r g e  

e x t e n t  overcomes t h e  ZnS assay  problems caused by dust- laden 

f i l t e r s .  However, t h e  l abo ra to ry  procedure i s  a much more 

t ed ious  "wet" procedure than t h e  s imple  Rankin count ing 

approach. This f a c t ,  p l u s  t h e  r e l a t i v e l y  few dus ty  f i l t e r s  

encountered du r ing  t h e  67-Series,  l e d  t o  t h e  dec i s ion  n o t  t o  

employ t h i s  more e l a b o r a t e  assay  technique.  

In  o r d e r  f o r  a f i l t e r  t o  sample p a r t i c l e s  c a r r i e d  i n  a 

f l u i d  s t ream p rope r ly ,  t h e  f l u i d  v e l o c i t y  a t  t h e  f i l t e r  f a c e  

should equa l  t h e  ambient f l u i d  s t ream v e l o c i t y .  I n  t h i s  

i s o k i n e t i c  f low s i t u a t i o n ,  t h e  f l u i d  s t r eaml ines  n e i t h e r  

d ive rge  nor  converge a t  t h e  f i l t e r .  Therefore ,  t h e  p a r t i c l e s  

imbedded i n  t h e  f l u i d  are sampled proper ly .  However, i f  t h e  

f a c e  v e l o c i t y  a t  t h e  f i l t e r  is  s u b s t a n t i a l l y  g r e a t e r  o r  less 

than t h e  ambient f l u i d  v e l o c i t y ,  t h e  p a r t i c l e s  c a r r i e d  by t h e  

f l u i d  w i l l  n o t  (by v i r t u e  o f  t h e i r  g r e a t e r  d e n s i t y  than t h e  

f l u i d )  f a i t h f u l l y  fo l low t h e  f l u i d  s t r e a m l i n e s  i n  t h e  v i c i n i t y  

of  t h e  f i l t e r .  I n  t h e  c a s e  of t h e  Hanford f i e l d  vacuum g r i d ,  

t h e  f i l t e r  f a c e  v e l o c i t i e s  w e r e  e s s e n t i a l l y  always less than 

ambient wind speed,  r e s u l t i n g  i n  sub - i sok ine t i c  sampling. 

sehmel15, i n  a 1966 wind tunne l  s tudy ,  i n v e s t i g a t e d  non- 

i s o k i n e t i c  sampling e f f e c t s  us ing  ZnS FP 2210 and t h e  s t anda rd  

Hanford f i e l d  f i l t e r .  He de r ived  c o r r e c t i o n s  f o r  non i sok ine t i c  

flow which a r e  func t ions  of  wind speed and f i l t e r  flow r a t e .  



Sehmel 's  c o r r e c t i o n s  have been app l i ed  t o  a l l  t h e  ZnS d a t a  pre-  

s e n t e d  i n  t h i s  r e p o r t .  

F luo re sce in  

An atmospheric t r a c e r  t echnique  us ing  uran ine  dye, t h e  

sodium s a l t  of f l u o r e s c e i n ,  was r e p o r t e d  by Robinson, e t  a l .  

i n  1958. l6 The p o s s i b i l i t y  of  us ing  t h i s  dye a s  a  t r a c e r  t o  

complement t h e  e x i s t i n g  ZnS FP 2210 technique was f i r s t  inves-  

t i g a t e d  a t  Hanford i n  1961,17 wi th  e a r l y  f i e l d  r e s u l t s  r e p o r t e d  

by ~ i c k o l a l *  and by Ludwick. 
20  

The term f l u o r e s c e i n ,  r a t h e r  

than t h e  s p e c i f i c  s a l t ,  u ran ine ,  has  been a p p l i e d  t o  t h e  dye i n  

Hanford nomenclature. This  dye i s  a v a i l a b l e  through i n d u s t r i a l  

chemical s u p p l i e r s .  

The f l u o r e s c e i n  used dur ing  t h e  Hanford 67-Series w a s  

l a b e l e d  "Uranine Conc. Code 1801" by t h e  vendor, A l l i e d  

Chemical Company, San Franc isco ,  C a l i f o r n i a .  These p a r t i c u -  

l a t e s  have a  s p e c i f i c  g r a v i t y  o f  1.53.  Based on microscope 

s i z i n g  a t  l O O O X  magni f ica t ion ,  t h e  s p e c i f i c  ba t ch  of  f l u o r e s -  

c e i n  used had a  number median diameter  o f  1 . 4  ym, a  mass median 

diameter  of 18.6 ym and a og o f  2.5. The number and mass 

median d iameters  t r a n s l a t e  t o  t e rmina l  f a l l  v e l o c i t i e s  of about  

0 . 4  and 64 m/hr i f  Stokes  law i s  app l i ed .  

A s  w i th  t h e  ZnS, d i s p e r s a l  o f  f l u o r e s c e i n  w a s  by means o f  

a  commercial i n s e c t i c i d a l  sprayer' .  The l i q u i d  c a r r i e r  used i n  

t h e  d i s p e r s a l  tank was t r i c h l o r o e t h a n e .  F luo resce in  i s  i n s o l -  

uble  i n  t h i s  l i q u i d .  The d i s p e r s a l  p roces s  used i n  a l l  b u t  two 

67-Series f l u o r e s c e i n  r e l e a s e s  was a s  desc r ibed  f o r  t h e  Zns 

r e l e a s e s .  

During T e s t s  U91 and U92, t h e  f l u o r e s c e i n  d i s p e r s a l  tech-  

nique was a l t e r e d .  I n  t h e s e  two tests, t h e  l i q u i d  i n  t h e  

mixing tank  was water .  F luo re sce in  was added t o  g ive  an 

approximate 2.6% s o l u t i o n  of f l u o r e s c e i n  i n  wate r .  This  so lu-  

t i o n  was d i spe r sed  t o  t h e  atmosphere a t  a  r a t e  of  about  95 R/hr. . 



~ l t h o u y h  no p a r t i c l e - s i z e  measurements were made dur ing  f i e l d  

t e s t s  U91 and U92, t h e  manufacturer  s p e c i f i c a t i o n s  on t h e  

i n s e c t i c i d a l  sp raye r  i n d i c a t e  t h a t  a  d r o p l e t  s i z e  of  about  

25 ym diameter  should be genera ted  wi th  t h e  sp raye r  c o n t r o l  

s e t t i n g s  employed and t h e  l i q u i d  consumption r a t e  observed.  

S t e i n  e t  a1.19 measured t h e  d e n s i t y  o f  f l u o r e s c e i n  p a r t i c l e s  

genera ted  through n e b u l i z a t i o n  a s  0.58 g/cc. Presuming t h i s  

d e n s i t y  and t h e  p a r e n t  d r o p l e t  s i z e  of  25 ym apply ,  t h e  r e s u l -  . 
t a n t  d iameter  of  t h e  dry f l u o r e s c e i n  p a r t i c l e  du r ing  T e s t s  U91 

and U92 was 8.8 ym wi th  an a s s o c i a t e d  Stokes  t e rmina l  v e l o c i t y  

of  5.0 m/hr. The l a c k  of a  measured s i z e  d i s t r i b u t i o n  of  

p a r t i c l e s  o r  d r o p l e t s  p rec ludes  f u r t h e r  d e t a i l .  

The f i l t e r  employed f o r  c o l l e c t i o n  o f  t h e  f l u o r e s c e i n  

t r a c e r  has  a l r e a d y  been desc r ibed  i n  t h e  d i scuss ion  o f  t h e  ZnS 

t r a c e r .  I n  t h e  ca ses  where both ZnS and f l u o r e s c e i n  were d i s -  

persed  and sampled, t h e  ZnS assay  on t h e  dry f i l t e r  was c a r r i e d  

o u t  f i r s t .  The f i l t e r s  were then p laced  i n d i v i d u a l l y  i n  g l a s s  

v i a l s .  D i s t i l l e d  wa te r  was added t o  d i s s o l v e  t h e  f l u o r e s c e i n  

p a r t i c u l a t e s  on t h e  f i l t e r ,  l e a v i n g  t h e  i n s o l u b l e  ZnS imbedded 

on t h e  f i l t e r .  The f l u o r e s c e i n  s o l u t i o n  was then assayed wi th  

a  p rev ious ly  c a l i b r a t e d  spectrophotof luorometer  w i th  e x c i t a t i o n  

and emiss ion wave l e n g t h s  tuned f o r  optimum performanc;e. The 

f luorometer  employed was model number 4-8202 manufactured by t h e  

American Ins t rument  Company o f  S i l v e r  Spr ing ,  Maryland. The 

a n a l y t i c a l  technique i s  expla ined  i n  g r e a t e r  d e t a i l  by 

Ludwick. 1 7 , 2 0  

Although less than 1 x 10-11 gram o f  f l u o r e s c e i n  was 

d e t e c t a b l e  under l abo ra to ry  c o n d i t i o n s ,  f i e l d  po l lu t a r l t s  and 

f i l t e r - t o - f i l t e r  background va r i ance  r e s u l t e d  i n  a  more r e a l -  

i s t i c  f i e l d - d e t e c t i o n  l i m i t  of  about  5  x grams. The 

g r e a t e r  va r i ance  i n  background made d e f i n i t i o n  o f  t h e  t a i l s  of  

crosswind o r  v e r t i c a l  t r a c e r  d i s t r i b u t i o n s  less c e r t a i n  w i th  

f l u o r e s c e i n  than  wi th  ZnS. 



In c o n t r a s t  t o  t h e  d e l e t e r i o u s  e f f e c t  t h a t  t h e  dust-ZnS 

combination d i sp l ayed  wi th  t h e  ZnS a s say ,  t he  l abo ra to ry  a s s e s s -  

ment of  t h e  f l u o r e s c e i n  i n  s o l u t i o n  was minimally a f f e c t e d  by 

dus t .  

Although no l abo ra to ry  tests w e r e  made t o  d i r e c t l y  inves-  

t i g a t e  t h e  p o s s i b l e  e f f e c t s  of t h e  s u b j e c t i o n  of  f l u o r e s c e i n  

t o  h igh  temperatures  dur ing  d i s p e r s a l ,  ~ i c k o l a l ~  found t h a t  ZnS 

and f l u o r e s c e i n  r e l e a s e d  from t h e  same l o c a t i o n  gave compat ible  

downwind f i e l d  concen t r a t i ons .  Reduction of  f l uo re scence  due 

t o  mixture  f o r  a  f r a c t i o n  of a  second wi th  a i r  a t  400°C caused 

no obvious problems i n  t h e s e  1964 f i e l d  t e s t s .  

No c o r r e c t i o n s  have been a t tempted f o r  non - i sok ine t i c  

sampling o f  f l u o r e s c e i n  on f i e l d  f i l t e r s .  

Rhodamine B 

Use o f  ano the r  s o l u b l e  f l u o r e s c e n t  dye, Rhodamine B ,  

began a t  Hanford i n  1968. 21 This  dye, d i s s o l v e d  i n  methanol, 

was d i s p e r s e d  i n  on ly  s i x  of t h e  Hanford 67-Series experiments.  

The 1% rhodamine s o l u t i o n  was d i s p e r s e d  t o  t h e  atmosphere by 

means of  a  p a i r  of u l t r a s o n i c  nozz les .  This technique,  des- 

c r i b e d  by ~ a n a , ~ ~  gene ra t e s  p a r t i c l e s  of  smal l  d iameter .  No 

h e a t  was supp l i ed  dur ing  t h e  d i s p e r s a l  p rocess .  

Measurements made du r ing  T e s t s  V 1 ,  V2 and V3 wi th  

Anderson cascade impactors  r evea l ed  a  mass median p a r t i c l e  

s i z e  of  about  1 pm and a  og of  3.2. Although no measurement 

of  t h e  s p e c i f i c  g r a v i t y  of t h e  u l t r a son ic ly -gene ra t ed  p a r t i c l e s  

was made, t h e  s p e c i f i c  g r a v i t y  of t h e  p a r e n t  powder p a r t i c u -  

l a t e  ( b e f o r e  s o l u t i o n )  was 1.38. This  c o n t r a s t s  w i th  t h e  

s p e c i f i c  g r a v i t y  of 1 .53 of t h e  f l u o r e s c e i n  p a r e n t  p a r t i c u l a t e .  

Assuming t h e  1.38 s p e c i f i c  g r a v i t y  i s  a p p l i c a b l e  t o  t h e  1 v m  

p a r t i c l e s ,  and t h a t ' s t o k e s  law a p p l i e s  ( e l e c t r o n  micrography 

d i sp l ayed  s p h e r i c a l  p a r t i c l e s ) ,  t h e  t e rmina l  v e l o c i t y  of t h e  

mass median rhodomine p a r t i c l e s  was 0.14 m/hr. I f  it i s  



presumed t h a t  t h e  d e n s i t y  o f  t h e  nebul ized  p a r t i c l e s  i s  on ly  

38% of t h e  p a r e n t  powder ( a s  was t h e  c a s e  w i th  f l u o r e s c e i n ) ,  

t h e  1 pm rhodamine p a r t i c l e  should have a  Stokes  f a l l  v e l o c i t y  

of 0.05 m/hr. I n  e i t h e r  even t ;  t h e  t e rmina l  v e l o c i t y  of  t h e  

rhodamine t r a c e r  p a r t i c l e s  should be n e g l i g i b l y  smal l .  

Rhodamine was sampled on t h e  same f i l t e r  a s  was ZnS. The 

assessment procedure f o r  rhodamine was e s s e n t i a l l y  i d e n t i c a l  

t o  t h e  procedure employed f o r  f l u o r e s c e i n .  S ince  f l u o r e s c e i n  

and rhodamine w e r e  n o t  p a i r e d  i n  f i e l d  r e l e a s e ,  no t r a c e r  d i s -  

c r imina t ion  was r e q u i r e d  from t h e  f luorometer .  

A s  w i t h  f l u o r e s c e i n ,  t h e  d e t e c t i o n  l i m i t  f o r  rhodamine 

under i d e a l  l a b o r a t o r y  c o n d i t i o n s  was much lower than  f o r  f i e l d  

exposed f i l t e r s .  The r e s p e c t i v e  l abo ra to ry  and f i e l d  d e t e c t i o n  

l i m i t s  w e r e  approximately 5  x  10-11 and 2 x  l o - *  grams. Again, 

a s  wi th  f l u o r e s c e i n ,  s p e c i f i c a t i o n  o f  t h e  t a i l s  of  f i e l d  t r a c e r  

d i s t r i b u t i o n s  was more d i f f i c u l t  wi th  rhodamine than wi th  ZnS. 

Also,  a s  wi th  f l u o r e s c e i n ,  d u s t  c o l l e c t e d  on f i e l d  samples 

o f f e r e d  no obvious a s say  problem wi th  rhodamine. 

No c o r r e c t i o n s  f o r  non - i sok ine t i c  flow w e r e  a p p l i e d  t o  t h e  

masses o f  rhodamine c o l l e c t e d  on f i e l d  f i l t e r s .  However, t h e  

smal l  p a r t i c l e  s i z e  would have made such c o r r e c t i o n s  minimal i n  

any event .  

To some degree  w i th  a l l  t h e  p a r t i c u l a t e  t r a c e r s ,  t h e r e  a r e  

opposing o b j e c t i v e s  i n  d i s p e r s a l .  On t h e  one hand t h e r e  i s  t h e  

d e s i r e  t o  d i s p e r s e  l a r g e  masses of t r a c e r  t o  t h e  atmosphere s o  

t h a t  downwind sampling problems w i l l  be minimized. On t h e  

o t h e r  hand, t h e  d e s i r e  i s  t o  d i s p e r s e  t h e  p a r t i c u l a t e  a s  i n d i -  

v i d u a l  smal l  p a r t i c l e s  and t o  avoid e f f e c t s  due t o  d i s p e r s a l  

technique ( a s  opposed t o  e f f e c t s  due t o  atmospheric tu rbu lence  

and d i f f u s i o n ) .  The d i s p e r s a l  o f  rhodamine B a s  1 prn p a r t i c l e s  

tended t o  minimize d i s p e r s a l  problems and t o  maximize f i e l d  

d e t e c t i o n  problems. About 100 g  of  rhodamine w e r e  r e l e a s e d  



dur ing  each tes t ,  whereas t y p i c a l  ZnS o r  f l u o r e s c e i n  r e l e a s e s  

were from 1000 g  t o  3000 g. 

A f i e l d  system f o r  measuring atmospheric concen t r a t i ons  

of  t h e  i n e r t  r a d i o a c t i v e  gas  krypton-85 was developed and 

deployed i n  t h e  f i e l d  a t  Hanford i n  1967. Ludwick e t  a1 .4  and 

Nickola e t  a1.5  have desc r ibed  t h i s  system i n  reasonable  

d e t a i l .  A d a t a  volume inc lud ing  t i m e - h i s t o r i e s  of  concentra-  

t i o n  a t  63 f i e l d  l o c a t i o n s  f o r  e i g h t  i n s t an t aneous  ( p u f f )  

r e l e a s e s  and f o r  f i v e  cont inuous r e l e a s e s  ( T e s t s  C 1  t o  C5 o f  

t h e  6  7-Ser ies)  has  been publ ished.  7 

Among advantages o f  t h i s  noble  gas  t r a c e r  technique a r e  

t h a t  krypton h a s  minimal i n t e r a c t i o n  wi th  s t r u c t u r e s  and vege- 

t a t i o n ,  and w i l l  no t  r e a c t  wi th  o t h e r  atmospheric c o n s t i t u e n t s .  

And al though on ly  "cont inuous"  r e l e a s e s  a r e  cons idered  i n  t h i s  

r e p o r t ,  t h e  f i e l d  technique does i nc lude  t h e  c a p a b i l i t y  of  

r e l e a s i n g  in s t an t aneous  p u f f s  by t h e  s imple  procedure o f  

dropping a  b r i c k  on a  q u a r t z  v i a l  o f  t h e  gaseous t r a c e r .  

Among d isadvantages  of  t h i s  t r a c e r  technique a r e  t h e  c o s t  

o f  each f i e l d  sampling u n i t  and t h e  n e c e s s i t y  of  running a  

s i g n a l  c a b l e  from each sampler t o  a  c e n t r a l  s i g n a l  p roces s ing  

s t a t i o n .  

During t h e  f i v e  experiments of t h e  67-Series p r e f i x e d  

wi th  t h e  l e t t e r  "C" ,  krypton was r e l e a s e d  from a  p r e s s u r i z e d  

c y l i n d e r .  A minimal volume of  krypton-85 had been i n s e r t e d  

i n t o  t h e  argon c a r r i e r  i n  t h e  c y l i n d e r .  Release r a t e  o f  t h e  

krypton was about  1 Ci/min. The r a t e  o f  t h e  k r y p t o n / c a r r i e r  

gas d i s p e r s a l  was monitored by a  ro tameter ,  and va lv ing  was 

manually a d j u s t e d  t o  main ta in  a  n e a r l y  c o n s t a n t  r a t e  o f  

r e l e a s e .  

During t h e  s i x  kryp ton- re lease  experiments p r e f i x e d  wi th  

t h e  l e t t e r  "V", t h e  flow r a t e  from t h e  p r e s s u r i z e d  source  



cy l inder  was automatical ly  he ld  t o  a  constant  r a t e  by an e lec-  

t r o n i c  mass flow con t ro l  device.  Dispersa l  r a t e  during t h e  

V-tests was about 0 . 6  Ci/min. 

Airborne krypton concentrat ion was monitored by Geiger- 

~ u l l e r  tubes (Model 18546) manufactured by Amperex Elec t ronic  

Corporation, Hicksv i l l e ,  New York. These d e t e c t o r s  a r e  of  the  

end window type with 'a window diameter of g r e a t e r  than 50 mm. 

These f i e l d  d e t e c t o r s  were c a l i b r a t e d  by a  procedure involving 

support  of t h e  de tec to r  i n s i d e  a  l a r g e  meteorological bal loon 

i n t o  which a  known amount of krypton-85 had been inse r t ed .  

The Geiger counters  were c a l i b r a t e d  i n  t w o  modes. In  t h e  mode 

where t h e  open face  of t h e  d e t e c t o r  was exposed t o  t h e  atmo- 

sphere,  a  krypton concentrat ion of 1 pc i /m3  corresponded t o  a  

count r a t e  of 9.7 counts/sec. In a  mode where a  remote con- 

t r o l  valve p a r t i a l l y  sh ie lded  t h e  face  of t h e  tube (even when 

t h e  valve was open) ,  a  concentrat ion of 1 pc i /m3  r e su l t ed  i n  a  

count r a t e  of 5.5 counts/sec. (The weather-proof valves were 

used pr imar i ly  on tower-mounted tubes where manual removal of  

between-experiment p r o t e c t i v e  covers was imprac t ica l . )  

During the  p r e f i x  C experiments, a  t o t a l  of 63 de tec to r s  

were deployed on por t ions  of a r c s  S200 and S800. Three S200 

towers were instrumented t o  e l eva t ions  of 10.7 m, and t h r e e  

S800 towers were instrumented t o  e l eva t ions  of 21.3 m. A 

s e r i e s  of 38.4-sec end-to-end con'centration measurements was 

made. 

During the  p r e f i x  V experiments, a  t o t a l  of 1 2 7  d e t e c t o r s  

were deployed on por t ions  of t h e  U200, S800 and S1600 a rcs .  

A l l  t en  towers on t h e  . u ~ O O  and S800 a r c s  were instrumented t o  

t h e i r  tops -- 32.8 m and 42.0 m a t  S200 and S800, respect ive ly .  

The time increment f o r  which short-per iod concent ra t ions  were 

recorded during t h e  V-tests was 10.0 sec.  



DESCRIPTION OF EXPERIMENTS AND DATA 

The Hanford 67-Series experiments were c a r r i e d  o u t  du r ing  

54 s e p a r a t e  days. During most of  t h e  exper iments ,  two o r  more 

t r a c e r s  w e r e  r e l e a s e d  -- g e n e r a l l y  from d i f f e r e n t  e l e v a t i o n s  

above t h e  same p o i n t .  Zinc s u l f i d e  t r a c e r  was r e l e a s e d  on 50 

occasions .  F luo re sce in ,  rhodamine B ,  and krypton-85 were 

r e l e a s e d  on 38, 6  and .9  occas ions ,  r e s p e c t i v e l y .  Tracer  Sam- 

p l i n g  equipment was a c t i v a t e d  be fo re  t r a c e r  d i s p e r s a l  began 

and was cont inued  f o r  a  pe r iod  deemed long enough f o r  t h e  bulk 

of  t h e  t r a c e r  t o  pas s  be fo re  d e a c t i v a t i o n .  (The d e a c t i v a t i o n  

t i m e  was based on t h e  wind speed a t  15 meters .  A t ime pe r iod  

2-1/2  t i m e s  a s  long a s  necessary  f o r  un inh ib i t ed  t r a n s p o r t  t o  

t h e  sampling a r c  o f  i n t e r e s t  was g e n e r a l l y  a l lowed.)  

The c a t a l o g i n g  of t h e  f i e l d  d i f f u s i o n  and meteoro log ica l  

measurements i n  t h i s  volume fo l lows  (wi th  t h r e e  excep t ions )  

t h e  chronologica l  sequence of experiments.  Table  2 i n t roduces  

t h e  54 exper iments / l03 r e l e a s e s  o f  t h e  67-Series i n  t h e  n e a r  

ch rono log ica l  o r d e r .  This t a b l e  i d e n t i f i e s  t h e  t r a c e r  r e l e a s e  

p o i n t ,  t h e  t ype  t r a c e r ,  t h e  r e l e a s e  e l e v a t i o n ,  s e v e r a l  p e r t i -  

nen t  meteoro log ica l  measurements, and t h e  e x t e n t  of  sampling 

du r ing  each t e s t .  

Tables  2 t o  5 and Tables /Figures  C-1 t o  C-4 a r e  in tended  t o  

be l a r g e l y  s e l f - exp lana to ry .  The i n t e n t  of t h e s e  t a b l e s  and 

f i g u r e s  i s  t o  enab le  a  r e s e a r c h e r  t o  convenient ly  p i n p o i n t  t h e  

s p e c i f i c  experiments i n  t h e  appendices t h a t  a r e  p e r t i n e n t  t o  

h i s  a r e a  o f  i n t e r e s t .  I f  t h e s e  t a b l e s  and f i g u r e s  do t h e i r  

in tended  job, much of  t h e  n a r r a t i v e  i n  t h i s  s e c t i o n  can be con- 

s i d e r e d  of  minimal importance. 

Tables  3  and 4 g ive  t h e  frequency of r e l e a s e s  from v a r i -  

ous  e l e v a t i o n s  and show t h e  number o f  t i m e s  sampling w a s  

a t tempted a t  v a r i o u s  d i s t a n c e s .  These t a b l e s  a l s o  p l a c e  a  

q u a l i t a t i v e  s p e c i f i c a t i o n  on t h e  o v e r a l l  sampling r e s u l t s  f o r  

s p e c i f i c  l o c a t i o n s .  



Table 5 i s  d iv ided  i n t o  fou r  p a r t s  on t h e  b a s i s  of  t r a c e r  

r e l e a s e  he igh t .  These fou r  t a b l e s  g i v e  some d e t a i l  on t h e  

l o c a t i o n  and q u a l i t y  of  sampling f o r  each f i e l d  t r a c e r  r e l e a s e .  

The symbols i n d i c a t i n g  t h e  degree  o f  succes s  a t  each sampling 

a r c  a r e  based on s l i g h t l y  less seve re  s t anda rds  than  a r e  t h e  

symbols which a r e  a s s o c i a t e d  w i t h  t h e  q u a n t i t a t i v e  summaries 

l i s t e d  i n  Appendix B. 

For reasons  which w i l l  be po in ted  o u t  l a t e r ,  t h e r e  a r e  

many i n s t a n c e s  when it was f e l t  t h a t  e s t i m a t e s  should be  

supp l i ed  f o r  "bad" o r  miss ing da t a .  However, no e f f o r t  has  

been made t o  change t h e  gene ra l  c h a r a c t e r  of  t h e  o b s e r ~ r a t i o n s  

merely because t h e  observed d a t a  were unexplainable .  For 

i n s t a n c e ,  cons ide r  f i e l d  test  D4.  Both f l u o r e s c e i n  and ZnS 

were r e l e a s e d  from t h e  same p o i n t .  Y e t  on t h r e e  o f  t h e  towers 

a t  a  d i s t a n c e  o f  200 m, complete v e r t i c a l  d i s t r i b u t i o n s  of  ZnS 

were observed,  b u t  no f l u o r e s c e i n  was d e t e c t e d  a t  a l l .  

A s  has  been mentioned i n  t h e  s e c t i o n  desc r ib ing  t h e  ZnS 

t r a c e r  t echnique ,  sampling of  p a r t i c u l a t e s  on f i l t e r s  opens 

t h e  door t o  non- i sok ine t ic  sampling e r r o r s .  Even though cor-  

r e c t i o n s  have been app l i ed  t o  t h e  ZnS d a t a  i n  an a t tempt  t o  

compensate f o r  t h i s  e r r o r ,  it i s  f e l t  t h a t  t h e  wind tunnel-  

determined empi r i ca l  c o r r e c t i o n s  do n o t  always perform an ade- 

qua t e  adjustment.  Furthermore,  no i s o k i n e t i c  c o r r e c t i o n s  a r e  

a t tempted wi th  t h e  f l u o r e s c e i n  o r  rhodamine assessments.  The 

r e s u l t  can be a  " r o l l e r - c o a s t e r "  e f f e c t  i n  t h e  s i t u a t i o n  where 

a r c s  of  r e l a t i v e l y  low flow r a t e  a r e  i n t e r s p e r s e d  wi th  t hose  

of  h i g h e r  flow r a t e .  Both ZnS and ( e s p e c i a l l y )  f l u o r e s c e i n  

f o r  f i e l d  test U83 o f f e r  such an example. The U400 (h igh  flow 

r a t e ) ,  S800 (low flow r a t e ) ,  U1200 ( h i g h ) ,  S3200 ( l o w ) ,  U2200 

(h igh)  sequence o f  sampling r e s u l t s  i n  normalized measured 

concen t r a t i ons  a t  t h e s e  a r c s  which appear t o  be low, h igh ,  

low, high and low, r e s p e c t i v e l y .  Let  it be s t r e s s e d  t h a t  flow 

r a t e  has  been f a c t o r e d  i n t o  t h e  c a l c u l a t i o n s .  



The u n c e r t a i n t y  a s  t o  which v a l u e s  of  c o n c e n t r a t i o n  a r e  

most p rope r  is  d i s c o n c e r t i n g .  ( I t  i s  t h e  a u t h o r ' s  op in ion  

t h a t  inasmuch a s  t h e  h i g h e r  f low r a t e s  r e q u i r e d  a  s m a l l e r  cor -  

r e c t i o n ,  they  g e n e r a t e  more n e a r l y  c o r r e c t  v a l u e s . )  I n  

de fense  o f  what may s e e m  t o  be  poor f i e l d  t e chn ique ,  t h e  r o l l e r  

c o a s t e r  e f f e c t  would never  have been observed had t h e  same flow 

r a t e  been used a t  a l l  sampling a r c s  -- o r  had a h i g h e r  f low 

r a t e  been used a t  each  succeed ing  a r c .  Such f low arrangements  

would n o t  n e c e s s a r i l y  have made t h e  measured c o n c e n t r a t i o n s  

any c l o s e r  t o  t h e  c o r r e c t  v a l u e s ,  b u t  merely would have given 

r e s u l t s  more p l e a s i n g  t o  t h e  eye .  

Before  p roceed ing  wi th  t h e  d e s c r i p t i o n  of  t h e  method o f  

p r e s e n t a t i o n  of  t h e  i n d i v i d u a l  f i e l d  exper iments ,  a  mention o f  

near-source  wake e f f e c t s  seems i n  o r d e r .  Although t h e  i d e a l  

exper iment  would e n t a i l  a  p o i n t  sou rce  release i n t o  an undis-  

t u rbed  ambient  atmosphere,  such r e l e a s e s  a r e  imposs ib le .  Per-  

haps t h e  exper iments  wi th  t h e  l e a s t  d i s t u r b a n c e  i n  t h e  upwind 

f e t c h  w e r e  t h e  f o u r  p r e f i x  D exper iments .  F igu re  4 shows t h e  

upwind f e t c h  f o r  t h e s e  f o u r  exper iments .  During t h e  C e x p e r i -  

ments,  t h e  p a r t i c u l a t e  d i s p e r s a l  equipment shown i n  F i g u r e  4 

was p l aced  on a  low, f l a t b e d  t r a i l e r  about  6 m i n  l e n g t h  which 

w a s  parked about  4 m upwind o f  t h e  source .  The ZnS d u r i n g  

T e s t  C 5  was d i s p e r s e d  from t h i s  t r a i l e r .  The k ryp ton  d u r i n g  

t h e  C exper iments  was r e l e a s e d  from t h e  cement pad shown i n  

F igu re  4 ,  and t h u s  had t h e  t r a i l e r  and a s s o c i a t e d  equipment 

forming a  l a t t i c e - l i k e  c r o s s  s e c t i o n  o f  about  8 t o  10 m2 i n  

t h e  upwind f e t c h .  

A l l  e l e v a t e d  r e l e a s e s  w e r e  undoubtedly a f f e c t e d  t o  some 

degree  by t h e  wake induced by t h e  1 2 2 - m  tower from which 

r e l e a s e  took p l ace .  This  tower i s  a  r a t h e r  s t u r d y  s t r u c t u r e ,  

t r i a n g u l a r  i n  c r o s s  ' s e c t i o n ,  and abou t  3 . 6  m on each  s i d e .  

Some i d e a  o f  t h e  appearance o f  t h i s  s t r u c t u r e  can be  ga ined  by 

examinat ion o f  F igu re  2 .  



The n e a r  ground- level  r e l e a s e s  from t h e  U-source ( T e s t s  

U56 t o  U70) w e r e  s u b j e c t e d  t o  perhaps  t h e  w o r s t  wake s i t u a t i o n .  

F i r s t ,  t h e  d i s p e r s a l  equipment ( F i g u r e  4 )  was mounted on a 

s m a l l  t r a i l e r ;  second ly ,  t h e  wake o f  t h e  122-m tower a  few 

meters away no doubt  added t o  t h e  t u r b u l e n c e ;  and t h i r d ,  a  

sma l l  4 m x 4 m x 3 m b u i l d i n g  s t o o d  n e a r  t h e  ba se  o f  t h e  

tower.  (The bu lk  o f  t h e  b u i l d i n g  complex shown i n  F iqu re  4 a t  

t h e  ba se  o f  t h e  tower was d i smant led  p r i o r  t o  t h e  s t a r t  o f  t h e  

67-Ser ies .  ) 

The Appendix A D i f fu s i on  Data  

Appendix A g i v e s  t h e  i n d i v i d u a l  f i e l d  d i f f u s i o n  measure- 

ments. These d a t a  form t h e  bu lk  o f  t h i s  d a t a  volume. The 54 

exper iments  a r e  p r e s e n t e d  i n  t h e  o r d e r  g iven  i n  Table  2. Dual 

t r a c e r  r e l e a s e  d a t a  a r e  p r e s e n t e d  s ide-by-s ide .  Some g e n e r a l  

comments p e r t i n e n t  t o  each f i e l d  exper iment  p recede  l i s t i n g  o f  

t h e  i n d i v i d u a l  f i e l d  measurements. The d a t e  and t i m e  o f  

r e l e a s e ,  t r a c e r  r e l e a s e  e l e v a t i o n  and wind speed a t  r e l e a s e  

h e i g h t  a r e  i nc luded  i n  a  head ing  p r eced ing  each a r c  o r  tower 

o f  measurements. 

The body o f  t h e  Appendix A t a b l e s  g i v e s  AZIMUTH w i t h  

r e s p e c t  t o  t h e  sou rce  i n  t h e  f i r s t  column, and DISTANCE from 

t h e  sou rce  i n  t h e  l a s t  column. I n  i n s t a n c e s  where S-gr id  a r c s  

( o r  p o r t i o n s  o f  S -gr id  a r c s  combined w i t h  p o r t i o n s  o f  U-grid 

a r c s )  w e r e  employed w i t h  U-source r e l e a s e s ,  t h e  nonuniformity  

o f  t h e  sample rs  wi th  r e s p e c t  t o  t h e s e  s o u r c e s  i s  r e f l e c t e d  i n  

t h e s e  f i r s t  and l a s t  columns. F,or example, du r ing  f i e l d  t e s t  

U71, r e l e a s e  w a s  from t h e  U-source (Tab le  2)  . The Appendix A 

d a t a  f o r  T e s t  U71 f l u o r e s c e i n  i n d i c a t e  t h a t  a l l  sampl ing a t  

t h e  400M a r c  w a s  a c t u a l l y  done on t h e  U-grid inasmuch a s  a z i -  

muths increment  even ly  by 4 " ,  and a l l  d i s t a n c e s  a r e  l i s t e d  a s  

400 m. However, on t h e  800M a r c ,  t h e  sample rs  exposed between 

61.0" and 97.0" w e r e  on t h e  U-grid ( 3 O  inc rements  and 800 m 

d i s t a n c e )  , w h i l e  t h o s e  exposed between 97. 1" and 110.7" w e r e  



on t h e  S-grid (uneven azimuth increments  and d i s t a n c e s  n o t  - 
800 m ) .  A s  mentioned e a r l i e r  i n  d e s c r i p t i o n  of t h e  g r i d ,  t h e  

d a t a  from t h e  S12800 a r c  a r e  n o t  " co r r ec t ed"  f o r  t h e  v a r i a t i o n  

i n  d i s t a n c e  and d i r e c t i o n  r e s u l t i n g  from r e l e a s e  from t h e  

U-source. The 100-meter s e p a r a t i o n  of  U- and S-sources i s  

cons idered  of  minimal importance a t  t h i s  d i s t a n c e .  

The second column i n  t h e  Appendix A t a b l e s  l i s t s  EXPOSURE. 

(For  towers ,  a  column s p e c i f y i n g  sampling H E I G H T  precedes  t h e  

EXPOSURE column.) The EXPOSURE d a t a  f o r  p a r t i c u l a t e  t r a c e r s  

evolves  from d i v i s i o n  of t h e  mass o f  t r a c e r  measured on each 

f i l t e r  by t h e  flow r a t e  through t h e  f i l t e r  (Table 1) . Inasmuch 

a s  no no rma l i za t ion  t o  source  s t r e n g t h  i s  made i n  t h e  EXPOSURE 

column, t h e  magnitude o f  t h e  i n d i v i d u a l  numbers a r e  d i r e c t l y  

r e l a t e d  t o  t h e  mass of  t r a c e r  c o l l e c t e d  on each f i l t e r ,  and 

a r e  t h e r e f o r e  r e l a t e d  t o  t h e  conf idence t h a t  can be p laced  i n  

each sample. For  t h e  krypton t r a c e r ,  t h e  EXPOSURE column i s  

t h e  i n t e g r a l  of concen t r a t i ons  measured over  a l l  t h e  s h o r t e r  

t i m e  increments .  Magnitude h e r e  i s  a l s o  r e l a t e d  t o  t h e  con- 

f i dence  t h a t  can be p laced  i n  an i n d i v i d u a l  sample. 

The EXPOSURE column h a s  been l e f t  i n  d i g i t a l  format ( a s  

opposed t o  s c i e n t i f i c  n o t a t i o n  a s  i n  t h e  subsequent 2 columns) 

i n  o r d e r  t o  g ive  an analog appearance t o  concen t r a t i on  d i s t r i -  

bu t ion  a c r o s s  an a r c  ( o r  up a  t ower ) .  I n  most c a s e s  t h e  shape 

of t h e  crosswind ( o r  v e r t i c a l )  d i s t r i b u t i o n  i s  r e l a t i v e l y  

obvious wi th  a  glance a t  t h e  column. 

I n  t h e  column headed E/QI exposure has  been normalized by 

d i v i d i n g  by t h e  t o t a l  mass emi t ted  ( o r  t o t a l  c u r i e s  i n  t h e  c a s e  

of t h e  krypton emis s ions ) .  

EU/Q i s  t h e  exposure normalized t o  both  u n i t  emission and 

u n i t  wind speed.  The mean wind speed ( U )  used i n  t h i s  normal- 

i z a t i o n  i s  t h a t  l i s t e d  i n  t h e  heading immediately preceding 

each a r c  ( tower)  of da t a .  I t  i s  t h e  mean wind speed a t  t h e  

r e l e a s e  h e i g h t  du r ing  t h e  pe r iod  of r e l e a s e .  ( I n  t h e  c a s e s  



where more t h a n  one t r a c e r  was r e l e a s e d  a t  t h e  same t i m e  b u t  

r e l e a s e  p e r i o d s  d i f f e r e d ,  t h e  U used i n  t h e  EU/Q column 

r e s u l t e d  from measurements o v e r  t h e  l o n g e r  r e l e a s e  pe r i od . )  

I n  many c a s e s ,  a  one-charac te r  symbol p r ecedes  t h e  azimuth 

column i n  Appendix A. These symbols i n d i c a t e  t h a t  something 

less t h a n  i d e a l  was a s s o c i a t e d  w i t h  t h e  sample. A d e t a i l e d  

e x p l a n a t i o n  o f  t h e  a l p h a b e t i c a l  symbols i s  g iven  a t  t h e  

beg inn ing  o f  Appendix A. The numer ica l  symbols w e r e  mentioned 

e a r l i e r  i n  t h e  s u b s e c t i o n  e n t i t l e  "Zinc S u l f i d e  F l u o r e s c e n t  

P a r t i c u l - a t e  2210". I t  was s t a t e d  t h a t  f i l t e r s  w i t h  v i s u a l  d u s t  

nomencla ture  o f  4 o r  less appeared t o  g i v e  no problems. How- 

e v e r ,  t h e  i n d i c a t e d  mass o f  z i n c  s u l f i d e  on a  f i l t e r  was 

reduced when a  v i s u a l  d u s t  r a t i n g  o f  5  o r  more was observed.  

The exper iment  upon which t h i s  conc lu s ion  was based  was s e v e r e ,  

however. I t  i nvo lved  c o l l e c t i n g  t r a c e r  on a  f i l t e r  fo l lowed 

by t h e  c o l l e c t i o n  o f  d u s t .  I f  t h e  d u s t  had been c o l l e c t e d  

f i r s t ,  l e a v i n g  t h e  t r a c e r  "on t op"  o f  t h e  d u s t ,  t h e  degrada- 

t i o n  o f  t h e  z i n c  s u l f i d e  assessment  might  n o t  have been a s  

s eve re .  I n  any e v e n t ,  t h e  o b s e r v a t i o n  o f  a  5  o r  g r e a t e r  d u s t  

l o a d i n g  - can  be a s s o c i a t e d  w i t h  a  r e d u c t i o n  i n  i n d i c a t e d  ZnS, 

b u t  it i s  n o t  n e c e s s a r i l y  s o  i n  a l l  c a s e s .  I t  shou ld  be  

p o i n t e d  o u t  t h a t  i n  many c a s e s  d u s t  nomencla ture  o f  less than  

5  i s  i n d i c a t e d  on t h e  Appendix A d a t a .  These a r e  v e s t i g e s  o f  

l a b o r a t o r y  assessment  n o t e s  made b e f o r e  t h e  mentioned d u s t  

l oad ing  exper iments  w e r e  made, and can t h u s  be  ignored .  

S i n c e  each  1.5-m sample was used i n  t h e  computat ion o f  

CROSSWIND INTEGRATED c o n c e n t r a t i o n s  fo l l owing  each a r c  o f  d a t a  

(and i n  o t h e r  s t a t i s t i c s  t o  b e  found i n  Appendix B ) ,  it 'was 

deemed w i . s e r  t o  s u b s t i t u t e  a  r e a sonab l e  e s t i m a t e  f o r  an 

obv ious ly  e r roneous  sample t h a n  t o  have an e r roneous  number go 

i n t o  t h e  computa t ions .  These e s t i m a t e s  a r e  f r e q u e n t l y  merely 

i n t e r p o l a t i o n s  o r  e x t r a p o l a t i o n s  o f  d a t a  c o l l e c t e d  on t h e  same 

a r c .  A t  t i m e s  it was n e c e s s a r y  t o  p l o t  a r e a l  d i s t r i b u t i o n s  o f  



t r a c e r  and t o  i n t e r p o l a t e  concen t r a t i ons  on a mid a r c  from a r c s  

c l o s e r  t o  o r  f a r t h e r  from t h e  source  than t h e  a r c  i n  ques t ion .  

I n  some i n s t a n c e s ,  t h e  amount o r  q u a l i t y  of  d a t a  on an 

a r c  i s  s o  low t h a t  no e s t i m a t i o n s  w e r e  at tempted.  Also,  s i n c e  

no v e r t i c a l  moments o r  v e r t i c a l  crosswind sums w e r e  computed, 

t h e  i n c e n t i v e  t o  supply e s t i m a t e s  f o r  poor tower samples was 

n o t  a s  g r e a t  a s  it was f o r  t h e  poor 1.5-m samples. Thus t h e  

poorer  tower measurements a r e  f r e q u e n t l y  r epo r t ed  d i r e c t l y  w i th  

an accompanying remark symbol o t h e r  than "EM f o r  " e s t ima te" .  

The A ~ ~ e n d i x  B Di f fus ion  Summaries 

Appendix B summarizes t h e  ground-level  d a t a  f o r  each of  

t h e  103 r e l e a s e s .  Presen ted  f i r s t  i s  a r e p e a t  o f  t h e  s p e c i f i c  

experiment remarks from Appendix A. A heading then  i d e n t i f i e s  

t h e  s p e c i f i c  t r a c e r  and g i v e s  p e r t i n e n t  r e l e a s e  in format ion .  

The f i r s t  column of t h e  t a b u l a r  d a t a  i n d i c a t e s  DISTANCE 

FROM SOURCE. The n e x t  fou r  columns g ive  s t a t i s t i c s  r e l a t i n g  

t o  t h e  CROSSWIND DISTRIBUTION. The f i r s t  o f  t h e s e  columns 

g ives  t h e  l o c a t i o n  of t h e  MEAN of t h e  crosswind d i s t r i b u t i o n .  

The STANDARD DEVIATION (oy) and COEFFICIENT of SKEWNESS and 

KURTOSIS f o r  t h e  crosswind d i s t r i b u t i o n  fol low.  

The nex t  t h r e e  columns g i v e  t h e  AZIMUTH and t h e  magnitude 

o f  t h e  t h r e e  l a r g e s t  exposures  measured a t  each a r c .  E/Q i s  

exposure normalized t o  source  s t r e n g t h ,  and EU/Q i s  exposure 

f u r t h e r  normalized t o  wind speed,  U ,  a t  t r a c e r  r e l e a s e  h e i g h t .  

Three va lues  of exposure a r e  given i n  o r d e r  t o  reduce t h e  

chance of  cons ide r ing  a " s p o r t "  o r  somehow erroneous measure- 

ment a s  r e p r e s e n t a t i v e  of plume c e n t e r l i n e .  

The l a s t  two columns g ive  CROSSWIND INTEGRATED va lues  f o r  

t h e  source  and sourc.e/wind speed-normalized EXPOSURES. 

Tabulated d a t a  followed by t h e  symbol " ? "  i n d i c a t e  some 

u n c e r t a i n t y  i n  t h e  d a t a .  The u n c e r t a i n t y  may involve  e s t i m a t e s  



i n  t h e  Appendix A d a t a .  Perhaps t h e r e  was some ques t ion  on 

t h e  performance of  t h e  l abo ra to ry  a s say  equipment. The symbol 

i s  in tended  t o  a l e r t  a u s e r  o f  t h e  d a t a  t o  t h e  f a c t  t h a t  some- 

t h i n g  n o t  completely r o u t i n e  went i n t o  t h e  gene ra t ion  of  t h e  

a s s o c i a t e d  number. An examination of t h e  remarks preceding 

t h e  t a b l e  o r  scanning of  t h e  app rop r i a t e  Appendix A f i e l d  d a t a  

should d i s p l a y  t h e  reason f o r  t h e  symbol. Where e s t i m a t e s  of  

miss ing d a t a  were on t h e  t a i l s  o f  a d i s t r i b u t i o n ,  o r  where a 

broad d i s t r i b u t i o n  made one l a r g e  e s t i m a t e  o f  minimal con- 

sequence, a "? "  may n o t  have been appended i n  t h e  Appendix B 

da t a .  Admittedly some s u b j e c t i v i t y  went i n t o  t h e  d e c i s i o n  a s  

t o  whether t o  append t h e  symbol o r  n o t ,  and a second review o f  

t h e  d a t a  would n o t  r e s u l t  i n  p r e c i s e l y  t h e  same tagging.  The 

symbol i s  intended p r i m a r i l y  a s  a convenience t o  t h e  d a t a  

u se r .  

Appending of  t h e  symbol "Xu t o  Appendix B d a t a  symbolizes 

a much more s e r i o u s  d i f f i c u l t y  wi th  t h e  d a t a .  The d a t a  a r e  

e i t h e r  incomplete o r  i n v a l i d .  For  i n s t a n c e ,  t h e  computation 

of a mean, a skewness, k u r t o s i s  and crosswind i n t e g r a t e d  
Y '  

exposure from a bad ly  t r u n c a t e d  d i s t r i b u t i o n  l a c k s  s i g n i f i c a n c e .  

An "X"  is  then appended. (However, i f  t he  t runca t ed  d i s t r i b u -  

t i o n  is  such t h a t  t h e r e  is  l i t t l e  doubt t h a t  t h e  plume cen te r -  

l i n e  was observed,  no "X" is  appended i n  t he .  MAXIMUM EXPOSURE 

columns. ) 

The q u a l i f i c a t i o n  f o r  a "c lean  b i l l  of  h e a l t h "  i n  

Appendix B was a b i t  more s t r i c t  than was t h e  case  i n  Table 5. 

Thus a " ? "  may be found i n  Appendix B whereas a "C" ,  i n d i -  

c a t i n g  no problems, may have been l i s t e d  f o r  t h e  same d a t a  i n  

Table 5. 



The Appendix C Meteoro los ica l  Data 

V e r t i c a l  p r o f i l e s  of  t empera ture ,  wind speed and wind 

d i r e c t i o n  w e r e  measured on t h e  122-m tower a t  t h e  U-source 

dur ing  t h e  Hanford 67-Series.  I n  a d d i t i o n ,  wind speed and d i r -  

e c t i o n  w e r e  measured on a  second tower -- a l s o  g e n e r a l l y  nea r  

t h e  t r a c e r  r e l e a s e  p o i n t .  

Temperature measurements on t h e  122-m tower were made by 

Foxboro thermohms. The a s p i r a t e d  thermohms w e r e  exposed a t  

e l e v a t i o n s  of 0 .9 ,  15.2,  30.5, 45.7, 61.0, 76.2, 91.4 and 

122 m (3 ,  50, 100,  150, 200, 250, 300 and 400 f t ) .  During t h e  

e i g h t  prefix-V t e s t s ,  an a d d i t i o n a l  thermohm was exposed a t  an 

e l e v a t i o n  of  6 .1  m (20 f t ) .  Recording was a  series of p o i n t s  

on a  s t r i p  c h a r t .  About 3-1/2 minutes were r e q u i r e d  t o  c y c l e  

through a l l  temperature  s enso r s .  Inasmuch a s  most f i e l d  t e s t s  

were 30 min i n  d u r a t i o n ,  e i g h t  o r  n ine  measurements w e r e  a v a i l -  

a b l e  t o  compute the mean temperature  f o r  a given e l e v a t i o n  a s  

p resen ted  i n  Table C-1 and F igure  C-1 of Appendix C. 

Wind speed and d i r e c t i o n  on t h e  122-m tower w e r e  measured 

by seven Aerovane anemometers mounted a t  e l e v a t i o n s  o f  2.1,  

15.2,  30.5, 45.7, 61.0, 91.4 and 122 m ( 7 ,  50,  100,  150, 200, 

300 and 4 0 0  f t ) .  The s t a r t i n g  speed f o r  Aerovane p r o p e l l e r s  

i s  approximately 1 m/sec. The Aerovane i s  a  r a t h e r  l a r g e  

s t r eaml ined  vane/anemometer assembly about 80 cm i n  l eng th .  

The assembly has  a  d i s t a n c e  cons t an t  o f  about  4.5 m f o r  speed 

and about  1 0  m f o r  d i r e c t i o n .  

The Aerovane o u t p u t s  were recorded on s t r i p  c h a r t s  moving 

a t  t h e  r a t e  of 7.6 cm/min ( 3  inches/min).  The s t r i p  c h a r t  

t r a c e s  were averaged (means) by eye f o r  20-sec increments ,  and 

t h e  r e s u l t i n g  d i g i t i z e d  d a t a  were used i n  computing mean 

speeds ,  mean d i r e c t i o n s ,  and s t anda rd  d e v i a t i o n s  o f  wind d i r -  

e c t i o n  f o r  t h e  pe r iods  of t r a c e r  r e l e a s e .  



For t h e  bu lk  of t h e  f i e l d  t e s t s ,  wind speed and d i r e c t i o n  

were measured a t  s i x  l e v e l s  on a 25-m tower l o c a t e d  about  25 m 

wes t  of t h e  S-source. (During Tes t s  U84 t o  U92, t h e s e  s enso r s  

w e r e  mounted on t h e  tower a t  106O on a r c  S1600.) The system 

f o r  measuring and record ing  winds on t h i s  tower has  been des- 

c r i b e d  by R a t c l i f f e  and Sheen. 2 3  The wind speed senso r s  were 

Beckman and Whitley Model M1564 three-cup anemometers. These 

cups have a s t a r t i n g  t h r e s h o l d  of less than  0 . 4  m/sec and a 

d i s t a n c e  c o n s t a n t  of  about 1 .5  m. C i r c u i t r y  was arranged t o  

permit  accumulation o f  an i n t e g r a t e d  wind speed f o r  3.5 s e c ,  

a f t e r  which 1 .5  s e c  were consumed i n  s i g n a l  p roces s ing  and 

record ing .  In  each minute,  1 2  such recorded segments of wind 

speed were accumulated f o r  each anemometer. 

Wind d i r e c t i o n  t r ansduce r s  employed on t h e  25-m tower 

were Beckman and Whitley Model M1565 vanes. These vanes 

respond t o  winds o f  less than 0 .4  m/sec and have a d i s t a n c e  

c o n s t a n t  o f  about  1 .5  m. The ou tpu t  s i g n a l s  from t h e s e  l i g h t -  

weight vanes w e r e  smoothed by a f i l t e r  having a 5-sec t i m e  

cons t an t .  The f i l t e r  ou tpu t  was sampled f o r  60 msec once each 

5 s e c ,  d i g i t i z e d  and recorded.  The d i g i t i z e d  d a t a  were used 

f o r  computing mean d i r e c t i o n s  and s t anda rd  d e v i a t i o n s  of  d i r -  

e c t i o n ,  ae. 

The Beckman and Whitley cups and vanes were mounted a t  

e l e v a t i o n s  of 0.76, 1 .5 ,  3.0,  6.1,  12.2 and 2 4 . 4  m (2 .5 ,  5 ,  

1 0 ,  2 0 ,  4 0  and 80 f t )  du r ing  most of  t h e  f i e l d  experiments.  

During T e s t s  U 84 t o  U92 they w e r e  mounted a t  e l e v a t i o n s  of 

2 ,  4 ,  8 ,  16,  32 and 36 m. Thus, t h e  spac ing  between wind sen- 

s o r s  on t h e  s h o r t e r  towers was c l o s e r  than was t h e  spac ing  

between Aerovanes on t h e  122-m tower. Wind speeds  i n d i c a t e d  

by t h e  Beckman and Whitley cups f r e q u e n t l y  averaged s l i g h t l y  

h ighe r  than those  computed from t h e  Aerovanes, a l though t h e  

shapes of  t h e  p r o f i l e s  i n  t h e  a r e a  o f  common measurement were 

i n  e x c e l l e n t  agreement. The wind speeds r epo r t ed  on Table C-2 



and F igu re  C-2 of  Appendix C a r e  based p r i m a r i l y  on t h e  cup 

measurements a t  t h e  lower e l e v a t i o n s ,  and on t h e  Aerovane 

measurements above t h e  measurement l e v e l  of  t h e  cups. 

TWO sets of  wind d i r e c t i o n  and wind d i r e c t i o n  s t a n d a r d  

d e v i a t i o n  ( a e )  d a t a  w e r e  developed. One set  i s  based on t h e  

Aerovane measurements, and one set fo l lows  t h e  Beckman and 

Whitley vane measurements. These measurements are found i n  

Tables  C-3 and C-4 o f  Appendix C ,  and are graphed i n  F igu res  

C-3 and C-4. With a  few except ions  du r ing  l i g h t  wind cases, 

t h e s e  d a t a  show t h a t  agreement between Aerovane and Beckman 

and Whitley d a t a  i s  reasonably good. The agreement i n  mean 

d i r e c t i o n  p r o f i l e s  i s  r a t h e r  expected.  However, i n  view of  

t h e  d i f f e r e n c e  i n  p h y s i c a l  c h a r a c t e r i s t i c s  of  t h e  l a r g e  

Aerovane and t h e  r e l a t i v e l y  l i g h t w e i g h t  Beckman and Whitley 

vane, and t h e  d i f f e r e n c e  i n  t h e  method o f  d i g i t i z i n g  d i r e c t i o n ,  

t h e  agreement i n  ae p r o f i l e s  i s  more s u r p r i s i n g .  

It has  been t h e  a u t h o r ' s  exper ience  t h a t  t h e  o r i e n t a t i o n  

o f  a  wind vane i s  n o t  a  s imple  m a t t e r .  I f  only  one vane i s  

exposed, one may f e e l  conf idence i n  t h e  o r i e n t a t i o n .  Exposure 

of  a  second vane a t  an e l e v a t i o n  d i f f e r i n g  from t h e  f i r s t  

e s s e n t i a l l y  always r e s u l t s  i n  a d i f f e r e n c e  i n  mean d i r e c t i o n  

t h a t  can l o g i c a l l y  be expla ined  by wind d i r e c t i o n  shea r  w i th  

he igh t .  However, a d d i t i o n  o f  a t h i r d ,  a  f o u r t h ,  and more vanes 

a t  a d d i t i o n a l  e l e v a t i o n s  seems t o  i n e v i t a b l y  l e a d  t o  mean d i r -  

e c t i o n  p r o f i l e s  t h a t  have r e p e t i t i v e  k inks  t h a t  should n o t  

l o g i c a l l y  be  t h e r e .  This obse rva t ion  i s  made as a  p a r t i a l  o r  

l i k e l y  exp lana t ion  of some o f  t h e  s imi la r ly -shaped  wind pro- 

f i l e s  observed a t  t i m e s  i n  t h e  67-Series.  Aerovane d i r e c t i o n  

p r o f i l e s  f o r  t h e  upper e l e v a t i o n s  du r ing  T e s t s  U84, U85 and 

U86 are an example (F igure  C-3). 

The d a t a  p re sen ted  on Tables  C-1 t o  C-4 and F igu res  C-1 

t o  C-4 are based on measurements made du r ing  tracer release. 

I n  t h e  even t  t h a t  two o r  more t r a c e r s  w e r e  r e l e a s e d  du r ing  t h e  



same experiment and t h e  pe r iods  of  r e l e a s e  d i d  n o t  co inc ide ,  

t h e  meteoro log ica l  d a t a  apply t o  t h e  longer  t r a c e r  r e l e a s e  

per iod .  

Note t h a t  on F igu re  C-1,  which d e p i c t s  v e r t i c a l  p r o f i l e s  

of  temperature ,  t h e  v e r t i c a l  s c a l e  i s  l i n e a r .  On t h e  companion 

F igures  C-2,  C-3 and C-4, t h e  v e r t i c a l  s c a l e  is  logar i thmic .  

Heights of  t r a c e r  r e l e a s e  a r e  i n d i c a t e d  on a l l  t h e s e  f i g u r e s  by 

t h e  synbols  F, K ,  R and Z f o r  f l u o r e s c e i n ,  krypton-85, 

rhodamine B and z inc  s u l f i d e ,  r e s p e c t i v e l y .  

I t  i s  recognized t h a t  use o f  F igures  C - 1  t o  C-4 i n  a 

q u a n t i t a t i v e  s e n s e  would be  d i f f i c u l t .  However, t h e  i n t e n t  of  

t h e s e  f i g u r e s  i s  t o  a i d  i n  p ick ing  o u t  f e a t u r e s  i n  t h e  v e r t i -  

c a l  p r o f i l e s  t h a t  o therwise  might n o t  be  obvious. Once a 

c h a r a c t e r i s t i c  o f  i n t e r e s t  i s  observed on t h e  ana logs  of  

F igures  C - 1  t o  C-4,  a b s o l u t e  va lues  can be ob ta ined  from 

Tables C-1 t o  C-4. 
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r a r y  assignment a t  Hanford, developed the  parent  computer pro- 

gram from which t h e  Appendix A and B programs evolved. 

The f i e l d  work summarized i n  t h i s  r epor t  was conducted 

under t h e  auspices  of t h e  former Atomic Energy Commission's 

Division of Biology and Medicine and the  former Energy 

Research and Development Adminis t ra t ion ' s  Division of Biomedical 

and Environmental Research, the  funct ions  of which have now 

been t r a n s f e r r e d  t o  t h e  Department of Energy. 

The assembling of da ta  and pub l i ca t ion  of t h i s  document i s  

j o i n t l y  sponsored by t h e  above-mentioned ERDA Division and by 

t h e  Division of  Reactor Safety Research of t h e  Nuclear 

Regulatory Commission. 
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C C C C C  C T T T N  

U 7 U  F C C C C C C C V C  
---------- 

C I N O I C A T E S  H O R I Z U N T A L  I U R  V F R T I C A L )  D I 5 T R I B U T I O N  C O M P L E T E L Y  E M B R A C E D  B Y  S A M P L E R S *  
. O R  S O  N E A R L Y  E M B R A C E D  T H A T  E X T R A P O L A T I U N  WAS D O N E  W I T H  C O N F I D t N C E .  ---- 

T  I N D I C A T E S  M A X I M U M  V A L U E  E M B R A C E D *  B U T  T A I L ( S )  O F  D I S T R I B U T I O N  N O T  C O M P L E T E L Y  E M B R A C E D .  
---- 

P  I N D I C A T E S  T H A T  A L T H O U G H  T R A C E R  D E T E C T E D *  P E A K  V A L U E  WAS N O T  E N B R A C E D  B Y  S A M P L E R S .  
-- 

N  I N D I C A T E S  S A M P L I N G  A R C  ( U R  T O W E R )  O P E R A T E D *  B U T  N U  T R A C E R  O B S E R V E D .  
-------- 

V  I N D I C A T E S  S I G N I F I C A N T  D O U B T  ON V A L I D I T Y  O F  D A T A .  ( F O R  E X A M P L E *  S A M P L l h G / A S S A Y  P R O B L F M S *  
OR M A X I M U M  M E A S U R E D  C O N C E N % R R T I O N S  N E A R  F I E L D  B A C K G R O U N O  V . A L U E S . 1  

I 



T A B L E  58. . L O C A T I O N  A N 0  Q U A L I T Y  flF S A H P L I N G  F O R  46 R E L E A S E S  F R U H  E L E V A l l C l N  U F  
26 M E T E R S  D U R I N G  T H E  6 7 - S E R I E S .  

T L S T  
- - * -  

T E S T  ---- 

S A M P L I N L  k R C  P T  
O I S T A N C L  I M )  

T  ----------------- 
R 1 
A  1 1 2 3 5 1 2  
C  4 8 2 6 1 . ' U C U  
E  O O O O O I ) O C O  
R O U O O U O O U O  - - - - - - - - - - -  

V C C T T T ~ T V  P i l l 1  z C C C C C ~ I T V  
V  V C C C C  P U72 Z C C C C C C C C  
C  C C C C C  C  U 7 3  L C C C C C C C C C  

C C C C C P C C  U 7 4  I C C C C ( r C c  

C C C C C V C C  U I 6  L C C C C C I  I ' P  
C C C C C C C C  U ' 1 7  L C i c T C  ~ I T V  

C  C C C P C C C C  U 7 H  L c ~ C C C  C 1 . C  C  
c C C C C C C C  U 7 Y  z C C C C  ( C C C  
V  C C C C C T T P  U B G  Z l l T T T C  

V  T T T T C P V  U R l  Z C C C C C ( V \ V  
V  C C C C C P T  U82 Z C C C C C C C \ V  
C  C C C C C C T V  U 8 3  Z C C C C C C C C  
C  c c c c c c T v  
C  C C C C C C T C  

T O W E R  S A M P L I N G  A T  I N D I C A T E D  
S A M P L I N b  A R C  A T  D I S T A N C E  A N D  D I R E C T I O N  ( D E G )  

D I S T A N C E  r n )  ----------------------------------..------- ..................... 2 0 0  H  8 3 0  I t  1600  M  3230  M  
1 1 2 3  --------- --------- --------- -..------- 

2 4 8 2 6 2 2  1 1 1 1 1  1 1 1 1 1  1 1 1 1 1  1 1 1 1 1  
0 0 0 0 0 0 0  0 1 1 2 3  0 1 2 2 3  0 1 1 2 3  0 0 1 2 3  
0 0 0 0 0 0 0  2 0 8 6 4  5 3 0 8 5  2 0 7 5 2  0 8 6 3 1  

C C C C C C C  T T T T T  T T T T C  T T T T N  T T T T N  
C C C C V V V  T T T T V  T T T V N  N V V V N  N V V V N  

C C C C C C C  N T T T T  N P T T T . N N T T T  N N N T T  
C C C C C C C  N T T T T  N V T T T  N N V T T  N N N P T  
T  P P N T P P T  N N T T T  

V 3  Z T T T T T T C  N N T l T  N N N P T  N N N V T  N N N N T  
V 3  R . T T T T T T C  N N T T T  N N N V T  N N N V V  N N N N V  

V 4  Z C  C  C  N N T T T  N N T T T  N N T T T  V  V  
V 4  A V  C  C  N N T T T  N N V T T  N N V T T  V  V  

V S  Z C C C C C  C  T T T T N  T T V d N  C T T N N  C C T T N  
V 5  R C C C C C  C  T T T N N  T T V N N  C C V N N  V C T N N  
V 5  K T  T  P T P P N N  T T T N N  

V 6  Z C C C C C  C  N T T T h  N T T T N  N C C T N  N N C T N  
V6 R C  C C C  C  I d T T T N  N T T C N  N V C C N  N N C C N  
Vb K C  C  C  N T T P N  N T T T N  

V 7  Z C C C C C  C  T T T T T  T T T T T  N T T T T  N N T T T  
V 7  K T  T T T T T  

V B  2 C C C C C  C  N V V T T  N N V T T  N N N C T  N N N N T  



T A B L E  5 C .  

T  
R 
A  
C  
E  

T E S T  R  ---- --- 

L O C A T I O N  A N 0  Q U A L I T Y  I l F  S A M P L I N G  F O R  2 0  R E L E A S E S  F R O H  E L E V A T I O N  O F  
5 6  M E T E R S  D U R I N G  T H E  6 7 - S E R I E S .  

S A M P L I N G  A R C  A T  
D I S T A N C E  ( M I  ----------------- 

1 
1 1 2 3 5 7 2  

4 8  2 6 2 2 0 0 8  
~ O O O O O O O O  
i ) u 0 0 0 0 0 0 0  - - - - - - - - -  

S A M P L I N G  A R C  AT 
D I S T A N C E  ( H I  

T  ----------------- T L W E R  
R  1 A T  
A  1 1 2  3  5 7  2 1 1 5 . 6  
C  4 8 2 6 2 2 O O 8  O E G U N  
E  O O O O O O O O O  3 2 0 0 M  

T E S T  R  O U U O O O O O O  A R C  ---- --- - - - - - - - - - ------ 
C C C C C C T T T  U & l  F  C C C C C C C C C  
C C C C C C C C  U b 2  F  N C C C C C C C C  
C C C C C C C C C  U d 3  F  C C C C C C C C  
N C C C C C C C  U d 5  F  c c  c C C C C  
C C C C C C T T  U86 F C . C  T  C C C C  

C C C C C C P C  U & B  F  V V  C  C C C C  C 
C C T T  T T T V  U & 9  F V C  C  T T C N  N  
C C C C C C C C  U 9 0  F V V  V  V V V V  V 
C C C C  C C C C  U 9 1  F  C C  C  T T T T  T  
C C C C C C  U Y 2  F V V  C  C C C T  T  

T A B L E  SO. L t l C A T l O N  A N 0  Q U A L I T Y  n F  S A M P L I N G  F O R  9 R E L E A S E S  F R O H  E L E V A T I O N  O F  
111 P E T E R S  D U R I N G  6 7 - S E R I E S .  

S A M P L I N C  A R C  A T  
D I S T A N C E  ( M I  

T - - - - - - - - - - - - - - - T O W E R  
R  1 A T  
A  1 3  5  7 2  1 1 5 . 6  
C  4 8 6 2 0 0 8  D E G f l N  
E  0 0 0 0 0 0 0  3 2 0 0 M  

T E S T  R  O O O D O O O  A R C  ---- --- - - - - - - - ------ 

S A M P L I N G  A R C  A T  
D I S T A N C E  ( M I  

T  - - - - - - - - - - - - - - - T O W E R  
R  1 A T  
A  1 3 5 7 2  1 1 5 . 6  
C  4 8 6 2 0 0 6  D E G O N  
E  0 0 0 0 0 0 0  3 2 0 0 M  

T E S T  R  0 0 0 0 0 0 0  A R C  ---- --- - - - - - - - ------ 
U t r 4  Z N N C C C C T  U 8 9  Z  N N C C V C N  N  
U 8 5  2 N C C C C C C  U 9 0  Z N N C C T V N  V  
U B 6  L N N C C C C C .  U 9 1  Z N C T T V V V  T  
U 8 7  Z C T T T T T V  P  U 9 2  Z N N N C C C C  P  
U 8 R  Z N N N V V V V  V  

---------- 
C  L N D I C A T E S  H O R l Z U N T A L  ( O R  V E R T I C A L )  D I S T R I B U T I O N  C O M P L E T E L Y  E M B R A C E D  B Y  

S A M P L E R S .  O R  S U  N E A R L Y  S O  T H A T  E X T R A P O L A T I O N  W A S  D O N E  W I T H  C O N F I D E N C E .  
---- 

T  I N D I C A T E S P A X I M U M  V A L U E  E M B R A C E D ,  B U T  T A I L S  OF O l S T R I B U T I O N  N O T  
C U M P L E T E L Y  E M B R A C E D .  

---- 
P  I N D I C A T E S  T H A T  A L T H U U G H  T R A C E R  D E T E C T E D ,  P E A K  V A L U E  W A S  N O T  E M B R A C E D  

B Y  S A M P L E R S .  
-- 

N  I N D I C A T E S  S A M P L I N G  A R C  ( O R  T O W E R )  O P E R A T E D *  B U T  N O  T R A C E R  C . B S E R V E D .  
-------- 

V  I N D I C A T E S  S I G N I F I C A N T  D O U B T  O N  V A L I D I T Y  O F  D A T A .  



A P P E N D I X  A  

D I F F U S I O N  DATA 



Symbol 

E 

MEANING OF REMARK SYMBOLS WHICH MAY 
PRECEDE AZIMUTH COLUMN I N  APPENDIX A TABLES 

S ign i f i cance  

ESTIMATED va lues .  

DOA (dead on a r r i v a l ) ,  HOT. A t  t i m e  of  f i l t e r  pick- 

up, vacuum supply t o  f i l t e r  w a s  found t o  have f a i l e d  

due t o  dead engine.  Engine h o t ,  however, i n d i c a t i n g  

vacuum miss ing only a s h o r t  t i m e  and hence l i k e l y  a 

v a l i d  sample. 

DOA, WARM. Same as  H ,  excep t  engine on ly  warm t o  

touch. Poss ib ly  v a l i d  sample, b u t  more doubt than 

wi th  H. 

DOA, COLD. Same a s  B, except  engine co ld  t o  touch,  

and no f u e l  i n  tank.  Sampling occur red  a s  long a s  

f u e l  l a s t e d ,  b u t  ended cons iderab ly  be fo re  f i l t e r  

pickup. 

DOA, co ld ,  PARTIAL tank of  gaso l ine .  Same a s  C 

except  sampling was l i k e l y  of  s h o r t e r  du ra t ion  s i n c e  

engine f a i l e d  b e f o r e  burning a l l  t h e  f u e l .  

DOA, co ld ,  f u l l  tank.  Engine f a i l e d  s h o r t l y  a f t e r  

s t a r t i n g .  Sample i s  e s s e n t i a l l y  due t o  impaction on 

f i l t e r  r a t h e r  than t o  flow through f i l t e r .  

DOA, o t h e r .  Engine DOA, b u t  no o t h e r  f i e l d  n o t e  

given.  

IMPACTION sample. Engine f o r  vacuum supply w a s  never  

s t a r t e d .  Sample i s  due t o  impaction on f i l t e r  r a t h e r  

than  f low ' th rough  f i l t e r .  



S i u n i f i c a n c e  Symbo 1 

L F i l t e r  LOST o r ,  i n  t h e  case o f  k ryp ton ,  Geiger-  

Mul ler  t u b e  n o t  o p e r a t i n g .  

F i l t e r  was MISSING from h o l d e r  assembly. The sup- 

p o r t i n g  c r e p e  paper  r o l l  was o f t e n  assayed  i n  the 

case o f  t h e  ZnS t r a c e r ,  b u t  it i s  a  much less 

e f f i c i e n t  sampler  t han  t h e  membrane f i l t e r .  

F i l t e r  assembly DROPPED. E f f e c t  unknown. 

F i l t e r  SLIGHTLY cracked.  E f f e c t  l i k e l y  minimal. 

F i l t e r  TORN badly .  E f f e c t  l i k e l y  s i g n i f i c a n t .  

Apparent FINGERPRINT on f i l t e r .  T ime  o f  placement 

and e f f e c t ,  i f  any,  unknown. 

For  Rankin coun t ing  o f  ZnS, a  RECOUNT o f  a f i l t e r  

w i t h  a n  unexpected mass assessment ,  b u t  w i t h  

e s s e n t i a l l y  unchanged m a s s  i n d i c a t e d  on t h e  r e p e a t  

assessment .  

GEIGER-MULLER t u b e  no i sey  o r  ques t i onab l e .  

Low VOLTAGE on Geiger-MGller tube .  L ike ly  low 

exposures  i n d i c a t e d .  

T r a c e r  l i k e l y  ex t ends  BEYOND t h i s  l a s t  a c t i v e  

sampler .  (The symbol w a s  n o t  always appended t o  t o p  

v e r t i c a l  samplers  even though t r a c e r  obv ious ly  

ex tended  h ighe r .  ) 

Samplers ope ra t ed ,  b u t  NO t r a c e r  observed on t h e  arc 

( t o w e r ) .  P o s s i b l y  no t r a c e r  passed  samplers  o r  

p o s s i b l y  c o n c e n t r a t i o n  below d e t e c t i o n  l i m i t .  



Symbol S i g n i f i c a n c e  

Z Any o t h e r  f i e l d  o r  assessment remark. (A check o f  

f i e l d  no te s  o r  l a b o r a t o r y  a s say  n o t e s  would be 

needed t o  e l a b o r a t e  on each Z remark.) 

\ 

1 V i s i b l e  d u s t  on f i l t e r ,  b u t  of  minimal concern. 
* 

d u s t  on 

f i l t e r s .  * 

5 

6 

7 

8 

* 
The numerical  remark symbols a r e  a q u a l i t a t i v e  ranking o f  
v i s i b l e  d u s t  on f i e l d  f i l t e r s .  Larger  numbers i n d i c a t e  
da rke r  f i l t e r s  -- except  ''0" i n d i c a t e s  t h e  most s eve re  load- 
ing .  ZnS a s say  i s  degraded most s eve re ly  by d u s t ,  a l though 
a nomenclature of less than 5 can be cons idered  of  minimal 
importance. See t e x t  under "Zinc S u l f i d e  F luorescen t  
P a r t i c u l a t e  2210" and "The Appendix A Di f fus ion  Data" f o r  
f u r t h e r  d e t a i l .  

I nc reas ing  

s i g n i f i c a n c e  

of  

v i s i b l e  



. - 
GROUND-LEVEL AN0 TOWER SAMPLING ZODM TO 3200R. I N V E R S I O N  OF 3F 0EG I l R  TO 1 5 R )  AT 0 4 4 5 1  ISOTHERRAL AT 0 5 1 5 .  
A L L  ARCS EM8RACE CRUSSWINO EXTENT OF TRACER OISTRlBUTION--EXCEPT RlNOR EXTRAPULATION AT NURTH EN0 OF 2OOR ARC. i VERTICAL O I S 1 R I B U T l O N S  OF TR1CIR ON ALL 2 0  TOMERS1 PEAK VALUES RtASUREO. BUT TRUNCATED AT TOP I N  ALL CASES. 

I 
TEST D l  . JULY 71 1 9 6 7  0 4 4 5  TU 0 5 1 5  PST 

Z INC SULFIDE RELEASE FROM ELEVATION OF 2R 1 E S t  111 J I~LY '1. 1 9 6 7  0 4 4 5  TU 0 5 1 5  PST / 2 0 0 R  ARC . SARPLER HT 1.5R Urn 1.2 MISEC AT I FLUIISESCE I N  R F L E I S F  FKUH ELFVATION OF LH 
Z O O M  A R C  S A V P L E R  HT 1 . 5 ~  u =  1.2 n / s E c  A T  ,214 

2 0 0  
2 0 0  
2 0 0  
2 0 0  
2 0 0  
2 0 0  
2 0 0  
2 0 0  
2 0 0  
2 0 0  
2 0 0  
2 0 0  
2 0 0  
2 0 0  
2 0 0  
ZOO 
2 0 0  
2 0 0  
2 0 0  
8 0 0  
2 0 0 .  
2 0 0 '  
2 0 0  
ZOO 
2 0 0  
2 0 0  
2 0 0  
2 0 0  
2 0 0  
2 0 0  
2 0 0  
2  0 0  
z o o  
2 0 0  
2 0 0  
2 0 0  
2 0 0  
a o o  
2 0 0  
2UO 
2 0 0  
2 0 0  
2 0 0  
2 0 0  
2 0 0  
2 0 0  
2 0 0  
2 0 0  
2 0 0  
2 0 0  

TEST 0 1  JULY 7. I 9 6 7  0 4 4 5  TO 0 5 1 5  .PST 
ZINC SULFIOE RELEASE FROM ELFVATION OF ZM 

8 0 0 M  ARC SAMPLER HT 1.5H U- 1.2 R/SEC AT 2M 

A 1  IHUTH EXPOSURE E/O E U I O  OISTANCt  
DECREES GR-SECICU.R SEC/CU.R l /SU.M RETERS 

X10E*6  

A 2  IHUTl4 FXPUSURL E I O  tU /P  O l S l A N C t  
O F L K E E S  G M - S ~ C I C U . ~  S F C I L U . ~  i / s o . n  R E I E R S  

X l O E * b  

T t S T  C1 JULY 7 1  1 '467 0 4 4 5  TU 0 5 1 5  PST 
FLUOYESCElh RELEASt  F R U M  E L F V P T I b N  OF 2M 

Iib0>1 ARC SAHPLER tIT 1.5M U =  1.2 M/SEC AT 2M 

AZIKUTI1  EXPOSURE L I U  FU/U OlSTLNCE 
OEGCFES CH-5ECICU.M SECICU.M 1ISO.M METERS 

X l O E * 6  



8 0 0  
8 L10 
8 0 0  
800  
8 0 0  
800  
800  
8 0 0  
8 0 0  
800 
800  
BOO 
8 0 0  
8 0 0  
0 0 0  
800  
800  
800  
800  
8 0 0  
8 0 0  
800  
8 0 0  
800  
800  
860  
800  
8  0 0  

CROSSUINO INTEGRATED* 1.677E-02 2.013E-02 
SEC/SQ.M 1 

TEST D l  JULY 7 r  1967 0445 T; 0515 PST 
ZLNC SULFIDE RELEASE FROM ELEVATION OF 2M 

1 6 0 0 ~  A R C  S A M P L E R  HT 1.511 U= 1.2 n /sEc  2n  

AZlNUTH EXPOSURE E/Q EU/Q DISTANCE 
O E G L E E S  GM-SECICU.~ SEC/C.U;M 11sa.n METERS 

X1OE+6 

900  . 
8bO ' 

800  
8 0 0  
BOO 
0 0 0  
900  
800 
800  
8  0 0  
8 0 0  
8 0 0  
800  
990  
ROO 
8 0 0  
8 0 0  
8 0 0  
BOO 
800  
BOO 
8 0 0  
800  
BOO 
800  
8 0 0  
8 0 0  
BOO 

TEST G I  JULY 7. 1967 0445 TU 0515 PST 
FLUURESCEIN RELEASE FHUM ELEVLTION OF 2'l 

1600:4 A R C  SAMPLER cl1 1.5M U =  1.2 H/SEt  A T  i ?M  

A2 1l:UTH EXPOSURt t /O EU/O OlSTANCE 
OEGktES GM-SEC/CU.M 5ECICU.H 1/Sd.H M E T E R S  

a l ~ t t ~  



T E S T  01 J U L Y  7 .  1 9 6 7  0445 T U  0 5 1 5  P S T  
Z I N C  S U L F I O E  R E L E A S E  F R O M  E L E V 4 1 1 0 N  OF 2 1  

3 2 0 0 1  4 R C  S A M P L E R  H T  1 . 5 1  U *  1 . 2  I / S E C  A T  2 M  

A Z  IMUTH EXPOSURE E  / Q  E U I O  O I S T & h C E  
O E G H E E S  CM-SEC /CU.M S E C / C U . U  l / S d . M  M E T E R S  

X l O E * 6  

T E S T  U 1  J U L Y  7.  1 9 6 7  0 4 4 5  T U  0 5 1 5  P S T  
F L U O R E S C E I N  R E L E A S E  F R O M  E L F V A T l U N  O F  2 M  

3200H ARC S A M P L F R  H T  1 . 5 M  I J *  1.2 M / S E C  A T  2 M  

A Z I ~ U T H  E X P U S U R ~  t / u  E U / O  D ISTANCE 
D E G R E E S  G H - S F C / C U . W  S E C / C U . H  1 / S O . M  M E T E R S  

X l O E * b  



CROSSW I NO INTEGRATED= 

TEST 0 1  JULY 7 ,  1 9 6 7  0 4 4 5  TU 0 5 1 5  PST T t S T  U1 JULY 7, 1 9 6 7  0 4 4 5  1 U  0 5 1 5  PST 
ZINC SULFIDE RELEASE FHUM ELFVATIUN OF LM FLUORESCEIN RELEASE FkUM E L F V A l l U N  OF LM 

ZOOM A R C  U =  1.2 M / S t L  AT 2M 200r:  ARC U -  1.2 M / S ~ C  A T  Z M  

! 
AZIMUTH HEIGHT EXPOSURE F / O  EU/O DISTANCE' A ?  I H l l T H  HEIGHT EXPUSURE F  / U  
DEGREES METERS GM-SEC/CU.M SEC/CU.M l/SU.W METERS OEChEES I4ETERS GI-SLC/CU.M SET/CU.M 

X l O E t 6  X l U E t 6  
\ 

LOO 
2 0 0  
2 0 0  
2 0 0  
2 0 0  
2 0 0  
2  0 0  
2 0 0  
2 0 0  
LO0 
LOO 
2 0 0  
2 0 0  
2 0 0  
2 0 0  
2 0 0  
2 0 0  

AZIHUTH HEIGHT EXPOSURE E/O . EU/O PISTANCE AZI t IUTH HEIGHT EXPOSURE F / O  
D E G R E E S  M E T E R S  G M - S E C / C U . M  s E r / c u . n  - I I S U . ~  M E T E R S  D E G R E E S  M E T E R S  G M - S E C / C U . M  S ~ C / C I J . R  

X l O E * 6  X 1 0 E t 6  

2  0 0  
2 0 0  I 

LOO 
2 0 3  
LOO 
2 0 0  
2 0 0  
LOU 
2 0 0  
LOO 
LOO 
2  0 0  
2 0 0  
2 0 0  
2 0 0  
LOU 
LOU 

EU/O DISTANCE 
l /SO.Y WtTERS 

1 . 5 0 9 t - b 4  2 0 0  
1  .SOYE.-04 2 0 0  
1 . 3 2 1 t - 0 4  COO 
5.307E-04 LOO 
3.6YSE-J4 2 0 0  
6 . 3 1 5 t - 0 6  2 0 0  
4 . d 3 7 t - 0 6  2 0 0  
8 . 6 1 5 t - b 6  2 0 0  
l . l b 2 L - 0 5  LOU 
L . 4 5 5 t - 3 6  2 0 0  
9 . 3 5 4 t - 0 6  2 0 3  
2 . 3 7 7 L - b 6  LOO 
1 . 8 2 9 L - 0 6  20D 
2 . 3 2 4 t - 0 6  LOO 
1 . 4 7 7 t - 0 6  2 0 J  
1.94OE-07 LOO 
2 . 7 2 2 ~ - D 7  2 0 0  

1 
EU/U DISTANCE, 

l/SO.M 
n E T E R 5  I 

1 
8 .295E-05 2 0 0  
1 .031E-04 2 0 0  
9 . 8 3 b E - 0 5  LOO 
2.653E-04 LC3 
2.028E-C4 2 0 0  
3 . 5 3 d E - 0 4  2 0 0  
4 . 1 6 7 c - 0 4  LOO 
2 . Y 0 9 t - 0 4  2 0 0  
5 . 2 6 7 t - 0 4  2 0 0  
3 . 0 b b t - 0 4  2 0 0  
5 .424E-04 2 0 3  
3 . 5 3 8 t - 0 4  2 0 0  
2 .240E-04 2 0 0  
1 . 4 5 2 L - 0 4  2 0 0  
4 . J Z t l k - 0 5  LO2 
4 . 7 4 0 t - 0 5  Z J J  
2 . 5 2 7 E - 0 5  LO3 



(Az rMutH HE t t n t  EXPOSURE E / O  t u / ~  OI.STANCE Az Inurn HEIGHT L X P O S U W E  . F / a  EU/U DISTANCE 
oEcnEEs METERS GI-SEC/CU.W JEC/CU.I I/SO.M nottrr OECaErs M E T E R S  M - S E C I C U . ~  SECICU.~  11SQ.M METtRS 

X10E+6 X l U t * b  

ZOO 
200 
200 
200 z 
200 , 
200 , 
LOO , 
200 
200 
zo i l  
2 00 
200 
200 
200 
200  
200 
200 

A2 IMUTH HEIGHT EXPOSURE E/P EU/U DISTANCE AZIHUTtI HEIGYT EXPOSURE ' F / O  EU/U DISTANCE 
DEGREES METERS CM-SEC/CU.I SEC/CU.M l/SO.M METERS OELkEES METERS GU-SEC/CU.M SEC/CU.M 1/50.Y METERS 

I XlOE*b X10E+6 

AZIMUTH HEIGHT EXPOSURE 
OEGHEES METERS GM-SEC/CU.M 

X10E+6 

130.0 .3 1076 
130.0 .7 1224  
130.0 1.4 1 0  39 
130.0 1.5 4122 
130.0 2.7 8490 
130.0 4.1 25255 
130.0 5.4 53614 
130.0 6.8 105341  
130.0 8.1 103234 
130.0 9.5 77083 
130.0 10.8 56666 
130.0 13.5 16347 
130.0 16.2 11872 
130.0 18.9 12000 
130.0 21.6 1 4 4 5 1  
130.0 24.3 10645 
130.0 27.0 , 11157 

200 
200 
200 
200 
ZOO 
200 
200 
200 . 
200 
200  
200 
200 
200 
200 
200 
200 
200 

EU/O DISTANCE 
l/SO.M METERS. 

1.138t-06 200 
1.294€-06 ZOO 
1.098E-06 200 
4.355E-06 200 
8.968E-06 200 
2.668E-05 200 
5.663E-05 200  
1.11 3E-04 200 
1.091E-04 ZOO 
8.143E-05 200  
5.986E-05 200 
1.727E-05 ZOO 
1.254E-05 LOO 
1.268E-05 203 
1.527t -05 200 
1.125E-05 200 
1.253E-05 200 

AZIMUTH HEIGHT EXPOSURF F /P 
DEGRFES METtRS GM-SEC/CU.M SEC/CU.M 

Xl ( lE+6 

200 
L 00 
ZOO 
200 
200 
200 
zoo 
200 
200 
2 00 
200 
200 
200 
200  
200  
200 
2 00 

EU/d OlSTANCE 
1/SO.M METERS 

4.215E-06 203 
3.745E-06 LUO 
3.902E-06 200 
6 .315 t -06  200 
9.6016-06 200 
2.6L6E-05 200 
5.895E-05 ZOO 
8.490E-05 200 
1 .226 i -04  LOO 
5.895E-05 200 
7.54bt -05 200  
1.675t -05 ZOO 
1.428E-05 200 
1.256EL05 200 
1.625E-05 200 
1.133E-05 200 
1.527E-05 200 



TOWER DATA FOLLOC.... TL,h[R DATA FIILLUW.... 

TEST 0 1  JULY 7 ,  1967 0 4 4 3  1 0  0 5 1 5  PST I T t S l  D l  JULY 7. 1 9 6 7  0 4 4 5  TU 0 5 1 5  PST 
ZINC SULFIDE RELEASE FROM ELFVATIUN OF LM ' FLUORESCEIN RELFASE FROM E L F V l T I U N  OF LM 

800M ARC U *  1.2 M/SEC AT 2M 803M ARC U =  1 . 2  M/SEC AT 2M 

AZ IMUTH HEIGHT EXPOSURE E /O  EU/U UISTAhCE ,ALII IUTH HE ILHT EXPIISUHF F /I1 EU/U UlSTANCE 
DEGREES METERS LW-StC/CU.M SEC/CU.M l/SO.W H E T t R S  OELCtES METERS GM-SEC/tU.M SET/CU.M 1ISO.M METtRS 

X 1 0 € + 6  X l O E * h  

AZ lHUTH HEIGHT EXPOSURE F / Q  t U / U  DISTANCE 
OEGRtES METERS C#-$EC/CU.M SEC/CU.h l /SU.M METERS 

X l O E * 6  

8 0 0  
8 0 0  
d o 0  
8 OL, 
d o 0  
8 0 0  
Y 0 0  
8 0 0  
8 0 0  
8 0 0  
UOO 
8  0 0  
8 0 0  
8 0 0  
8 0 0  
d o 9  
8 0 0  
MOO 

A1 I l lUTH HE 1GHT EXPOSURE F / Q  E U  IJISTANCE 
OtGKEES METERS GM-SEC/CU.M SEC/CU.M l /SQ.M METER5 

X10E*6 . 

A I >  I J  ME G t T  EXPnSORF F / C  
O t L m t  E S  MLTERS GN-StT/CU.M 5EfICU.M 

X l U l + l .  

1 . 0 2 7 t - U 4  8 0 0  
1  . 0 2 7 E - 0 4  BOU 
l . l l R t - 0 4  a03 
1 . 1 8 6 t - C 4  B 0 J  
1 .163E-U4 dOS 
Y . 3 5 3 t - 0 5  tiOb 
9.581E-05 MOU 
9 . 5 8 1 t - 0 5  bU3 
9 . 5 8 1 E - 0 5  auu 
8 .669C-05 b0O 
5 . 9 6 0 t - 0 5  6 0 0  
5 . 1 5 8 t - U 5  d o 0  
2 . 8 2 7 t - 0 5  0 0 0  
1 .477E-05 8OU 
7 . 3 7 9 t - 0 6  8 0 0  
4 . 7 5 8 t - 0 6  dU0 
1 . 5 4 U t - 0 6  UOU 
1 . 3 4 Y t - 0 6  8 0 0  



A Z ~ M U T H  M E ~ G H T  EXPOSURE €10 .. 
DEGREES METERS GI-SEC/CU.fl SEC/CU.M 

X10$+6. 

A Z  I*UTII HEIGHT t x r n s t m t  
. (  OFCKtES METERS GM-StT/CU.M 

X l U F * f >  

122.C1 .3 2698  
122.U . 3  4 1 1 7  
1 1 2  . ( I  1.1 Ct lU6 
1 2 1  b 1.5 530H 
122.1' 1.1 5 5 5 6  
122.0 4.7 4 2 0 2  
127.0 6.3 5255 
122 .0  0  - 4  6 6 0 9  

I 122.0 10.5 3 6 0 1  
, 122.0 12.6 2 3 9 7  
! 122.0 14.7 1 6 8 3  
I 122 .0  16.8 1 6 1 5  

122 .0  21.0 1 6 7 4  
122.0  25.2 1 7 8 1  
122.b 29.4 925  
1L2.O 33.h 1065  
122 .0  37.8 592  
122 .0  42.0  597  

8 0 0  
8 0 0  
8 0 0  
d05 
3 0 0  
8 0 0  
8 0 0  
d u o  
8 0 0  
8 0 0  
8 0 0  
8  0U 
0 0 0  
0 0 0  
8  0 0  
BOO 
8 0 0  
8  0 0  

A Z ~ M U T H  HEIGHT EXPOSURE E / O  EU/O DISTANCE AZ I I 4U l t i  HEIGHT EXPUSURF F/O EU/O DISTANCE 
DEGREES METERS GI-SEC/CU.M SEC/CU.M l /SU.M METERS OEGKFES METERS GM-SEC/CU.M SEC/CU.M l/SO.M METERS 

X 1 0 E t 6  X l U E i h  

TOYER DATA FOLLCU.... TllhER UATA FDLLOU.. . . 
TEST D l  JULY 7. 1 9 6 7  0445  TO 0 5 1 5  PST T tST  U1 JULY 7. 1 9 6 7  0 4 4 5  TU 0515  PST 

ZINC SULFIDE RELEASE FROM ELFVATlON OF 2M F L U U ~ E S C E I N  R E L E A S E  FROM E L F V A T I O N  O F  Z M  
lbOOM ARC U =  1.2 M / S E C  A T  2~ 160011 ARC U=  1.2 M/SEC A T  2M 

AZIMUTH HElGHT EXPOSURF F/O 
DEGREES METERS GM-StC1CU.M SEC/CU.M 

XlOE+6 

E U l U  DISTANCE 
l /SQ.Y METERS 

A Z  II,;UTH HEIGHT EXPOSURE 
OELFEES METERS GM-SEC/CU.M 

X l O E + t  



AZIMUTH HEIGHT EXPOSURE ' F/O 
OEGREES METERS GM-SEC/CU.M SEC/CU.M 

XlOE*b 

EU/Q DISTANCE 
l/SP.M METERS 

EU/O 0ISTANCE 
l/SO.M METERS 

1 .572 t -05  1600 
1.991E-05 1600 
1 .383 t -05  1100  
2.041E-05, 1600 
1.93BE-05 l b 0 0  
2.253E-05 1600 
1.336E-05 1650 
2.358E-05 1600 
2 .253 t -05  1600 
1.572E-05 lbOO 
1.938E-05 lbUU 
1.352E-05 1600 
9.9OOE-06 1600 
4.398t -06 1600 
4.039E-06 1600 
2.7SZt-0b 1600 
1 .OZUc-06 1600 
4.611E-07 l b O J  
3.339E-07 lhOU 

AZll lUTH HEIGHT EXPOSURE E/Q EU/O 0I.STANCE A 2  1,lLITH HE 16IiT EXPOSURE E / O  EU/U DIS7 ANCE 
DEGREES METEkS CM-SEC/CU.M SEf/CU.M 1/SQ.M METERS DtLdEES METERS GM-SEf/CU.M SEr/CU.M l/SQ.M METtRS 

X lOEIb  XlUE+h 
! 

1600 
1600 
1600 
1600 
1600 
1600 
1600 
1600 
lbOO 
1600 
1600 
1600 
1600 
1600 
1600 
1600 
1600 
1 600 
1600 

1603 
1 LOO 
1600 
1b(10 
1601) 
1600 
1600 
1600  
1600 
1600 
1600 
1 bO0 
1u0u 
1600 
1600 
1600 
1600 
1600 
1600 

AZlMUfH HEIGHT EXPOSURE F / O  EU/O, . DISTANCE d l l l 4 U T H  HEIGHT . EXPOSURF F / O  EU/U DISTAf4CE 
DEGREES METERS GM-SEC/CU.M SEC/CU.M 1/SO.M PETERS OECkEFS HtTERS GM-SEC/CU.M SET/CU.M l/SO.Y METLKS 

X10E+6 X lOFtL  

1600 
1600 
1t0u 
1b0u 
1 600 
1600  
1 bdU 
1600 
1000 
1600 
1b00 
1680 
1 bOU 
1 6 0 J  
lbOO 
1600 
1600 
100u 
1600  



A Z I M U T H  H E  I C H T  f X P O S U R E  0 , EU/J DISTANCE , A Z ~ I ~ U T H  HEIGHT E X P O S U R E  F / O  t U / U  D I S T A N C E  
D E C R E E S  M E T E R S  GM-JEC/CU.M SEC/CU.M . ~/SO,M M E T ~ R S  ; O ~ G R C E S  M E T E R S  C M - S ~ C / C U . M  S E C / C U . M  ~ / S O . M  M E T E R S  

X l U E 4 6  . . X l D E * h  

O h E R  D A T A  FOLLOY.... T L l h E R  0 4 7 4  FOLLOW... . 
T E S T  0 1  J U L Y  7 1  1 9 6 7  0 4 4 5 T U  0 5 1 5  P S T  T E S T  0 1  J U L Y  7 ,  1 9 6 7  0 4 4 5  T U  0 5 1 5  P S T  

Z l N C  S U L F l O E  R E L E A S E  F R O M  E L E V 4 T l U N  O F  -2M F L U I l K E S C E l N  R E L E A S E  F R O M  E L E V A T I U N  O F  2 M  
3 2 0 0 ~  A R C  U= 1 . 2  HISEC A T  zn 3 2 ( 1 0 t \  A R C  U =  1 . 2  U / S E C  A T  2 n  

A 2  I M U T H  H E  l G H T  E X P O S U R E  F / O  
D E G R E E S  M E T E R S  G M - S E C / C U . M  S E C / C U  .M 

X 1 0 E 4 6  

A 2  I a U T H  H E  l G H T  E X P O S U R E  E / O  
D E G R E E S  M E T E R S  G M - S E C / C U . M  S E C / C U . M  

X 1 0 E + 6  

E U / P  D I S T A N C E  
i / so .n  n E T E m s  

A 2  1  I U T H  H E  I L H T  E X P O S I I R F  F / G  , 

O E G k E E S  M E T E R S  G M - S t C / C U . M  S E C / C U . M  
X l U E * 6  

A 2  1::L lTH H E I G H T  E X P f l S t I R E  
L F L ; i F S  M I  T E K S  G H - S r C / C k I . M  

X l u F + b  

1600 
l b O U  
1 6 0 0  
1600 
1600 
1 6 0 0  
1600 
1600 
1600 
1600 
l b O O  
1600 
1600 
1600 
1 6 0 0  
1600 
1600 
l b O O  
1600 

E U / 3  D I S T A N C E  
1 / 5 O . M  M E T t R S  



A Z  l M U T H  H E I G H T  E X P O S U R E  F / O  
D E G R E E S  M E T E R S  G M - S E C / C U . M  S E C / C U . M  

I X l O E . t b  

E U / O  D I S T A N C E  
1 / S O . M  M E T E R S  

E U / O  D I S T A N C E  
1 / 5 O . M  M t T E R S  

A Z  l M U T H  H E  I G t l T  E X P O S U R E  E /  0 E U / O  Q I S T A N C E  A Z l f 4 l J T H  H E  I G t I T  E X P O S U H E  E / O  . E U / O  D I S T A N C E  
D E G N E E S  M E T E R S  GM-SEC/CU.M S E C / C U . M  i /so .n  M E T E R S  D F G H ~ E S  M E T E R S  c n - s ~ c ~ r u . ~  s ~ r / c u . n  11so .M M E T E R S  

X I O E 4 6  X I U F * ( J  

A 2  l M U T H  H E  I G H T  E X P O S U R E  F / O  E U / O  ~ J I S T A ~ C E  A Z  l H l l T H  H E I G H T  E X P O S U R E  F / O  E U / O  U I S T A N C E  
D E G R E E S  M E T E R S  G M - S E C / C U . M  S E C / C U . M  l / S O . M  M E l E R S  D E C - I  E S  M E T E R S  G Y - S t C / C U . M  S E C / C U . M  l / S Q . H  M E T t R S  

X 1 0 E * 6  X l 6 E * h  



I / G R O U N D  L E V E L  A N 0  T O Y E R  S A M P L I N G  7 0 0 U  T O  3 2 0 0 U .  A L L  ARCS C O N T A l N  C R U S S Y l N O  E # ? E N T  'OF T R A C E R  D I S T R I B U T ~ O N ' S ~ '  
I V E R T I C A L  O I S T R I B U T I U N  OF T R A C E R  O N  M O S T  TOYERS.  C O N C E N T R A T I O N S  F A L L  T O  B A C K G R U U N D  BELOW T O P S  O F  M U S T  T O Y E R S .  

S T R O h G  1 N V E R S l O N  T H R O U G H  T H E  E N T I R E  D E P T H  O F  T H E  1 2 2 1  TOWER. S T R O N G  R E S E R V A T _ l O N S  U N  "O" F U R  B O T H  TRACERS.-  
I O A T A  F R O M  T H E  L A B O R A T O R V  A S S E S S M E N T  F O R  F L U O R E S C E l N  1 ~ ~ ~ 0 3 1 ; -  .U~EVER. R E S U L T S  F R O *  , H I T  A S S E S U E N T  
' H A 0  8 E E M  G R A P H E D .  T H E  F L W R E S C E I N  D A T A  T H A T  F O L L O Y  E V O L V E  F R O M  T H E S E  G R A P H S .  
i 

T E S T  02 J U L Y  11, 1 9 6 1  0 3 5 0  T O  0420 P S I  
Z l N C  S U L F I D E  R E L E A S E  F R O M  E L F V A l l U N  O F  Z M  - ZOOM ARC S A M P L E R  H T  1 . 5 U  U *  1.9 M / S E C  AT Z U  T E S T  0 2  'JULY 11, 1 9 6 7  0 3 5 0 ' 1 0  0 4 2 0  P S T  

F L U O R E S C E I N  R E L E A S E  F R O U  E L E V A T I O N  O F  2 U  
AZIMUTH E X P O S U R ~  E / O  EU/O DISTANCE Z O O M  ARC SAMPLER HT 1 . 5 ~  U= 1.9 MISEC A T  m 
D E G R E E S  GM-SEC/CU.M SEC/CU.M l / S O . M  M E T E R S  

X l O E * 6  A 2  l U U T H  E X P O S U R E  E  /Q E U / O  D I S T A N C E  
O E G R F E S  GU-SEC/CU.M SEC/CU.U l / S o . U  M E T E R S  

74 .o 0 0. 0. 2 0 0  X l O E * b  

C R O S S Y I N O  I N T E G R A T E D *  2 . 7 4 6 E - 0 2  5 . 2 1 8 E - 0 2  
SEC/SO.M 1 

T E S T  0 2  J U L Y  11 r 1 9 6 7  0 3 5 0  TU 0 4 2 0  P S T  . T E S T  0 2  J U L l  11, 1 9 6 7  0 3 5 0  T O  0 4 2 0  P S T  
1 Z I N C  S U L F I D E  R E L E A S E  FROM E L E V A T I O N  O F  L U  F L U O R E S C E I N  R E L E A S E  F R O M  E L E V A T I O N  O F  2 U  

8 0 0 M  ARC S A M P L E R  H T  1.5M p* 1.9 n / S € c  AT 2 M  . eoon IRC SIMPLER HT 1 . 5 ~  u =  1.9 U / S E C  A T  zu 

A L l M U l H  E X P O S U R E  E / P  E U / O  D I S T A N C E  A Z I M U T H  E X P O S U R E  E / P  E U / P  D l S T A N C E  
D E G R E E S  G P - S E C / C U . U  SFC/CU.M 1 M E T E R S  D E G R E E S  G M - S E C  /CU.M S E C / C U . H  I / S Q . ~  M E T E R S  

X 1 0 E + 6  X 1 0 E + 6  

C R O S S Y I N O  I N T E G R A T E D =  1 . 7 9 5 E - 0 2  3 . 4 1 0 E - 0 2  
SEC/SO.H l / U  , 

CROSSW l N 0  I N T E G R A T E D -  2 . 2 1 4 E - 0 2  4 . 2 0 7 E - 0 2  
SEC/SO.M 1 /n 



TEST 0 2  JULY l l r  1 9 6 1  0 3 5 0  TU 0 4 2 0  PST 
ZINC SULFIDE RELEASE FROM ELEVATION OF ZM 

i b o o n  A R C  S A M P L E R  HT 1 . 5 ~  U= 1.9 n / s E c  A T  2 n  

AZIMUTH EXPOSURE E/O EUIO DISTANCE 
DEGREES GM-SEC/CU.M SEC/CU.M 1/50.M METERS 

X lOE+6  

TEST 02  JULY l l r  1 9 6 7  0 3 5 0  TO 0 4 2 0  P S I  
ZINC SULFIDE RELEASE FROM ELEVATION OF 2M 

320011 A R C  S A M P L E R  H T  1 . 5 ~  u- 1.9 n/src A T  zn 

AZIMUTH EXPOSURC E /O 
OEGKEES GI-SEC/CU.M SEC/CU.M 

X lOE*6  

96.0 , 0 0 .  
97.0 7  1.026E-Of! 
98.0 6 0  7.952E-08 
99  .O 4 1  3  5.464E-07 

100.0 1 1 8 6  .1.567E-06 
101.0 2 1 8 6  2 .b88E-06 
102  .O 3047  4 .026E-06 
103.0 4452  5.8dZE-06 
1U4.0 4 6 4 6  6.13f lE-06 
105.0 3446 4.556E -06  
106.0 1 1 4 1  1.50BE-06 
107.0 2948 3.895E-06 

0 1.OLI.O 2254  2.978E-06 
109.0 2930  3.871E-06 
110.0 3 4 2 6  4.526E-06 
111.0 3368 4 .450E-06 
112.0 3228 4 .264E-06 
113.0 2702 3.571E-06 
114.0 1 9 6 7  2  - 600E-06  

W 115.0 1235  1.633E-06 
H 116.0  1272  1 .681E-06 
Y 117.0 1 0 4 3  1.379E-06 

1111.0 4 1 2  5.451E-07 
119.0 6 9  9.234E-08 
120.0 1  2.565E-09 
121.0 1 2.565E-09 
122.0 u 0. 

CROSSYINO INTEGRATED= 3.501E-03 
SEC/SO.M 

EU/O DISTANCE 
l /SQ.M MEIERS 

TEST 02 JULY I l r  1 9 6 7  0 3 5 0  TO 0 4 2 0  PST 
FLUORESCEIN RELEASE FROM ELEVATION OF 2M 

1 6 0 0 ~  A R C  S A M P L E R  HT 1 . 5 ~  u =  1.9 n / s E c  A T  zn 

AZIMUTH E X P O S U R E  EI o E U / Q  DISTANCE 
DEGREES CM-SEC/CU.M SEC/CU.M l/SP.M METERS 

X10E*6 

TEST 02 JULY l l r  1 9 6 7  0 3 5 0  TO 0 4 2 0  PST 
FLUORESCEIN RELEASE FROM ELEVATlUN OF 2W 

3200M ARC SAMPLER HT 1.514 U=  1.9 M/SEC AT 2M 

AZ l MUT H EX POSU RE €1 P EU/P OISTANCE 
OEGREFS GM-SEC/CU.U 5EClCU.M 1/59.M METERS 

XlOE*6 

97.0  1  
98  .O 6 0  
99.0 4 4 0  

100.0 9 7 0  
1 0 1  .O 1 6 3 0  
102.0 2450  
103.0 3500  
104.0 4000  
105.0 3150  
106.0 2400  
107.0 3050  
108.0 2100  
109.0 3550  
110.0 ' 3 6 5 0  
111.0 3 2 0 0  
112.0 3150  
113.0 2450  
114.0 2350  

Y 115.0 1 2 7 0  
Y 116.0 1280  
Y 117.0 1 3 5 0  

118.0 3 8 0  
119.0 8 0  
120.0 5 0  
121.0 1  

CROSSYINO INTEGRATED* 





AZIMUTH HEIGHT EXPOSURE F/O EU/O OlSTANCE AZlMUTH HEIGHT EXPOSURE E /O EU/Q DISTANCE 
DECREES METERS GM-SEC/CU.M SEC/CU.M l/SO.M METERS DEGREES METERS GM-SEC/CU.M SEC/CU.M l/SO.M METERS 

XlOE+b XlOE+b 

A 2  IMUTH HE 1GHT EXPOSURE F /P 
DEGREES WETERS GM-SEC/CU.M SEC/CU.M 

X10E+6 

130.0 - 3  0 0. 
130.0 - 7  0 0. 
130.0 1.4 0 0. 
130.0 1.5 0 0. 
130.0 2.7 391 5.173E-07 
130.U 4.1 650  8.5RYC-07 
130.0 5.4 410 5.428E-07 
130 - 0  6 .b 285 3.771E-07 
130.0 0 .1  301  3.983E-07 
130.0 9.5 72 9.587E-08 
130.0 10.8 51 b.799E-019 
130.0 13.5 66 8.75UE-08 
130.0 16.2 9 0  1.192E-07 
130.0 18.9 31 4.171E-08 

E 130.0 21.6 30 4.068E-08 
130.0 24.3 29 3.868E-08 
130.0 27'.0 29 3.961E-08 

200 
200 
200  
200 
200 
200  
200 
200  
LOO 
200 
200 
200 
200 
200  ' 
ZOO 
200 , 
200 

I 
EU/O DISTANCE AZIMUTH HEIGHT EXPOSURE E /a EU/Q DISTANCE 

l / s ~ . ~  M E T E R S  1 DEGREES METERS GM-SEC/CU.M SEC/CU.M l/SQ.M METERS 
X10E+6 

0. 200 N 130.0 .3 I 0. 0. 200 
0 .  LOO I 
0. 200 
0. LO0 - 
9.83OE-07 LOO \ 

1.63LE-06 200 
1.031E-06 LOO 
7.164E-07 200 
7.568t -07 200 
1.822t -07 200 
1.29LE-07 200 
1.663E-07 200 
2.265E-07 200 
7.925E-08 200 
7.729t -08 ZOO 
7.350E-08 200 
7.52bt -08 200 

TDUER DATA FOLLOW.... TOYER DATA FOLLOW.. .. 
TEST 02 JULY 11. 1967 0350  TU 0420 PST TEST 02 JULY 11, 1967  0350  TO 0420  PST 

ZINC SULFIDE RELEASE FROM ELFVATION OF 2M 'FLUORESCEIN RELEASE FROM ELEVATION OF 2M 
BOOM A R C  U= 1.9 H/SEC A T  2P 800M ARC U= 1.9 M/SEC A T  2M 

0 .  
A 2  IMUTH HE lGHT EXPOSURF F/O t U / U  DISTANCE AZIMUTH HEIGHT EXPOSURE E / Q  EU/O DISTANCE 
DEGREES METERS GM-SEC/CU.M SEC/CU.M 1/SO.M METER5 DEGREES METERS GM-SEC/CU.M SEC/CU.M l/SO.W METERS 

X10E+6 XlOE+b 



AZIMUTH HEIGHT EXPOSURE 
D E G R E E S  M E T E R S  cn-stc/cu.n 

XlOE*6 - 
106.0 .3 33725 
106.0 .5 30215 
106.0 1.1 36209 
106.0 1.5 32962 
106.0 2.1 40591 
106.0 4.2 51068 
106.0 6.3 20695 
106.0 8.4 3758 
lL16.0 10.5 12 333 
106.0 12.6 10656  
106.0 14.7 8349  
106.0 ' 16.8 5148 
106.0 21.0 2220  
106.0 25.2 ' 9 4 1  
106.0 29.4 237 
106.0 33.6 3 8 
106.0 37%8 7 1 
106.0 k2.O 4 6 

AZ 1HUTH HEIGHT EXPOSURE 
DEGREES METtRS GM-SEC/CU.M 

X10E*6 

EU/U DISTANCE 
1lSO.M' RETERS 

4.799t -05 800 
4.603t -05 1 0 0  
5.367t -05 800 
6.082E-05 800 
5.158t -05 UOU 
5 . 2 3 2 ~ - 0 5  aou 
3.973E-05 aO0 
4.037L-05 800  
3.590L-05 UO0 
2.155t -05 800 
9.2B7E-06 do0 
5.498E-06 800 
6.242E-07 8 0 0  
1.848E-07 dDO 
1 .OU8€-07 UOO 
6.270t -09 80U 
1.834E-08 800 
1.076E-07 800 

A2 IWUTH HEIGHT EXPOSURE E/O 
DEGIEES METERS GM-SEC/CU.M 5ECICU.M 

X lOE*b 

AZ JMUTH 'HEIGHT EXPOSURE E /o 
OEGREES METERS GW-SEC/CU.M SEC/CU.M 

XlOE *6 

EU/O DISTANCE 
l/SO.M METERS 

EU/O DISTANCE 
1ISO.M METERS 

AZIMUTH HElGHT EXPOSURE F / Q  EU/O '  O~STANCE AZ JHUTH HEIGHT EXPOSURE E / 0  EU/O DISTANCE 
DEGREES METERS GM-SEC/CU.M SEC/CU.M l/SO.M 'METERS D E G R E E S  METERS GM-sEc/cu.M s ~ r l c u . ~  l / s o . ~  METtar, 

XlOE46 X10E*6 

122.0 . 3  3 4.515E-09 8.579k-09 dOO 122.0 . 3  1 0. 0. 80b 
YO0 
a00 
duo  , 
1 0 0  , 
8G0 
do0 
600 
800  , 
800 
8 0 0  ' 
8 0 0  
800 
800 , 
BOO 1 

800 
8 0 0  
8 0 0  



A,? IMUTH HElGtiT EXPOSURE E/O 
DEGREES METERS .GM-SEC/CU.M SEC/CU.M 

XIOE*6 

130.0 . 3  13 1.806 '~-08 
' 130.0 .5 0 0. 

130.0 1.1 0 0. 
1$0.0 1.5 0 0. 

P 130.0 2 . 1  0 0. 
130.0 4.2 216 2.054E-07 
130.0 6 . 3  . 76 1.OOUE-07 
130.0 8.4 195 2.581E-07 
130.0 10.5 35 4.669E-08 
130.0 12.6 ti3 1.103E-07 
130.0 14.7 67 8.923E-08 
130.0 16.8 33 4.455E-08 
130.0 21.0 16 2.164E-08 
130.0 25.2 49 6.548E-08 
130.0 29.4 7 1.041E-08 
130.0 33.6 12 1.650E-08 
130.0 37.8 24 3.218E-08 

' 130.0 42.0 8 1.071E-08 

EU/U DISTANCE A2 IHUTH HEIGHT EXPOSURE E /a 
1lSP.M METERS DEGREES METERS GM-SEC/CU.M SEC/CU.M 

X10E*6 

3.432t -08 800  N 130.0 - 3  1 0. 
0. 8 0 0  
0. 800  
0. n o 0  

- .- 

0. 800  
5.422E-07 800 
1.Y16E-07 800  
4.905E-07 1 0 0  
8.871E-08 do0 
2.095t -07 t i 00  
I .695 t -07  800 
8.465E-08 do0  
4.112E-08 800  
1.244t -07 dOU 
1.978E-08 dOU 
3.135C-08 800  
6.114E-08 800  
2.035E-08 8 0 0  

EU/O DISTANCE 
l/SO.M METERS 

0. 100 

. . 

TOWER ObTA FOLLCU... . TOWER DATA FOLLOU,.. . 
TEST 02 JULY 11. 1967 0350 TO 0420 PST TEST 02 JULY 11 ,  1967 0350 TO 0420  PST 

ZINC SULFIDE RELEASE FROM ELFVATION UF 2M ' FLUORESCEIN RELEASE FROM ELFVATION OF 2M 
l6OOM AkC U S  1.9 M / S E C  A T  214 1600U ARC Us 1.9 M/SEC AT 2M 

AZIMUTH HE IGHT EXP0SUR.E F/O FU/O OISTANCE AZIMUTH HEIGHT EXPOSURE E / O  EU/Q DISTANCE 
DEGREES METERS GM-SEC/CU.M. SEC/CU.M 1 M E T t R S  DEGREES METERS CM-SEC/CU.M SEC/CU.H l/SP.M METERS 

X10F+6 X10E+6 

A 2  IMUTH HEIGHT EXPOSURE F /O EUIU DlSTnNCE 
DECKFES METERS GM-StC/CU.M SEC/CU.M 1I5O.M M E T E R S  

X10E+b 

IbOi I  
1600 
1 b O 0  
1 b0O 
1030 
1600 
loO l l  
lb l i l )  
1 600 
l o 0 0  
l o 0 0  
1 boa  
1600  
1600 
1000 
1 6 0 0  
1609 
lbOO 
1600 

A Z ~ M U T H ' H E  IGHT EXPOSURE E/P EU/O DISTANCE 
OEGRtES METERS GM-SEC/CU.M SEC/CU.M 1/SQ.M METERS 

XlOE+b 



A t  l t lUTH HE lGHT EXPOSURE E I 0  EU/U DISTANCE A t  IMUTH HEIGHT EXPOSURE E /O EUlQ DISTANCE 
DEGRFES UETERS GI(-SEC/CU.U SEC/CU.U 11~o.u n E T t R s  D E G R ~ L S  METERS GM-SECICU.~ SECICU.~ 11sa.11 M E T E R S  

XlOE+b X10E +6 

AZIMUTH HEIGHT EXPOSURE E /O  
O ~ G A F E S  R E V E R S  tin-SECICU.~ sEc /cu .n  

X lOE46  

122.0 .2 2 2.978E-09 
122.0 .4 0 0. 
122.0 . u 0 0. 
122:O 1.5 0 0. 
122.0 1.6 0 0. 
122.0 3.1 5 9  7.050E-08 
122.0 6.2 6 1  9.088E-01 
122.0 9.3 1 9  2.608E-08 
122.0 12.4 0 0. 
122.0 15.5 29  3.861E-08 
122.0 18.6 2 3.363E-09 
122.0 21l.7 36 4.834E-08 
122.0 24.8 0 1.081E-08 
122.0 31.0 55 7.385E-08 
122.0 37.2 20  2.716E-08 
122.0 43.4 11 1.52UE-08 
122.0 49.6 7 9.763E-09 
122.0 55.8 0 0. 
122.0 62.0 0 0. 

EU/P OISTANCE 
i /sc.n nErEus  

5.658E-09 1600 
0. 1600  
0. 1600 
0. 1600 
0. 1600 
1.4926-07 lbOO 
1.7276-07 1600  
4.9566-08 1600 
0. 1600 
7.337E-08 1600 
6.391E-09 1600 
9.185E-08 1600  
2.053E-08 1600  
1 - 4 0 3 t - 0 7  1600 
5.161E-08 1600 
2.904E-08 1b00 
1.855E-08 1600 
0. lbOO 
0. 1600  ' 

AZIMUTH HEIGHT EXPOSURE E/O 
DEGREES METERS GM-SEC/CU.M SEC/CU.U 

X lOE+b 

122.0 .2 1 0. 
122.0 .4 1 0. 
122.0 .8 1 0. 
122.0 1.5 1 0. 
122.0 1.6 1 0. 
122.0 3.1 1 0. 
122.0 6.2 80 1.057E-07 
122.0 9.3 1 0. 
122.0 12.4 1 0. 
122.0 15.5 1 0. 
122.0 18.6 1 0. 
122.0 21.7 30 3.963E-08 
122.0 24.8 4 0  5.284E-08 
122.0 31.0 1 0  1.321E-08 
122.0 37.2 20 2.642E-08 
122.0 43.4 6 0  7.92bE-08 
122.0 49.6 1 0. 
122.0 55.8 1 0. 
122.0 62.0 1 0. 

EU>Q D l S  TANCE 
l/SO.M METERS 

AZlHUTH HElGHT EXPOSURE E/O EU/P DISTANCE AZIMUTH HEIGHT EXPOSURE E/O EU/Q DISTANCE 
DEGREES METERS GH-SEC/CU.M SEC/CU.M 1/SQ.M METERS DEGREES UETERS GM-SEC/CU.U SEC/CU.M O M  UETERS 

XlOE*b X lOE*b 



TOWER DATA FOLLOW.... 

TEST 0 2  JULY 11, 1967  0350  TO 0420  PST 
ZINC SULFIDE RELEASE FROM ELEVATION UF 2M 

3200M ARC U. 1.9 M / S E C  A T  214 

A Z I M U T ~  HEIGHT EXPOSURE €10 EU/Q D I S T A ~ C E  
DECREES METERS GM-SEC/CU.M SEC/CU.M l/SO.M 

XlOE*b 

TEST .DZ JULY 11, 1967 0350  1 0  0420  PST 
FLUORESCEIN RELEASE FROM ELEVATION OF 2M 

3200M ARC U. 1.9 M / S E C  A T  2~ 

A 2  IMUTH HEIGHT EXPOSURE E/Q EU/O DISTANCE 
D E G R E E S  ME T E R S  GM-SEC/CU.M sEc/cu.n i / s o . ~  METERS 

X10E*6 

AZIMUTH HEIGHT EXPOSURE F / Q  E U / O  DISTANCE AZIMUTHHEIGHT E X P O S U R E  € 1 0  E U / O  DISTANCE 
D E G R E E S  M E Z T E R S  G M - S ~ C / C U . M  SEC/CU.M i / s Q . n  METERS D E G R E E S  nETeRs GM-SEC/CU.M SEC/CU.M i /sa.n nETERs 

X10E+6 XlOE*b 

AZIMUTH HEIGHT EXPOSURE E/O 
DEGREES HETERS GM-SECICU.M SEC/CU.M 

X10E+6 

I EU/U DISTANCE 
1/so.n M E T E R S  

I 

4.946E-06 3200 
4.585t -06 3200 
5.762E-06 3200 
4.93YE-06 3200 
5.532E-U6 3200 . 
7.091f -06 3200 
6.216E-06 3200 
6.29 2i -06 3200 
4.6381-'06 32CO 
4.254E-06 3203 
4 . 0 4 0 ~ - U b  3L00 
3..072t-06 3200 
2.470E-06 3200 
1.183E-06 3200 
4.206E-07 3200 
2.654E-57 3200 
7.380E-08 3200 
5.540E-08 3200 
2.927E-08 3200 

ALlNUTH HEIGHT EXPOSURE E/O 
DEGREES METERS GM-SEC/CU.M SEC/CU.M 

X10€+6  

114.0 .2 1750 2.312E-06 
114.0 .4 1750  2.312E-06 
114.0 .8  1580 2.087E-06 
114.0 1.5 2350 3.104E-06 
114.0 1.6 1660 2.193E-06 
114.0 3.1 1650  2.180E-06 
114 .O 6.2 2040 2.695E-06 
114 .0 9.3 2230 2.946E-06 
114.0 12.4 1830 '2 .417E-06 
114.0 15.5 1760  2.325E-06 

€ 1 1 4 . 0  18.6 1700 2.246E-06 
114.0 21.7 1650  2.180E-06 
114.0 24.8 1350  1.783E-06 
114.0 31.0 1050 1.387E-06 
114.0 37.2 740 9.775E-07 
114.0 43.4 570 7.53OE-07 
114.0 49.6 240  3.170E-07 
114.0 55.8 8 0  1.057E-07 
114.0 62.0 50 6.605E-08 

EU/U DISTANCE 
l/SP.M METERS 



' AZlMUTH HEIGHT EXPOSURE E /Q  
DEGREES METERS GM-SEC/CU.M SEC/CU.M 

XlOE*6 

lZ lMUTH HEIGHT EXPOSURE € 1 0  
I DEGREES M E T E R S  GM-SEC/CU.M s t c l c u . n  

X10Et6  

130.0 .2 0 0. 
130.0 .4 0 0. 
130.0 .8 4 5.387E-09 
130.0 1.5 0 U. 
130.0 1.6 0 0. 
130.0 3.1 19 2.565E-01 
130.0 6.2 19 2.5656-01 
130.0 9.3 6 8.570E-09 
130.0 12.4 6 8.974E-09 
130.0 15.5 0 0. 
130.0 18.6 0 0. 
130.0 21.7 0 0. 
130.0 24.8 0 0. 
130.0 31.0 12 1.694E-08 
130.0 37.2 12 1.626E-08 
130.0 43.4 6 8.676E-09 
130.0 49.6 0 0. 
130.0 55.8 0 0 .  
130.0 bZ,.O 0 0. 

EUlQ DISTANCE AZlMUTH HEIGHT EXPOSURE E/O EU/O DISTANCE 
1 S  MElERS DEGREES METERS GW-SEC/CU.M SEC/CU.M l/SO.M METERS 

x 1OEtb 

EU/Q DISTANCE AZlMUTH HEIGHT EXPOSURE W Q  EU/O DISTANCE 
l/SO.M METERS DEGREES METERS GM-SEC/CU.M SEC/CU.M l/SQ.M METERS 

XlOE*b 



GROUND LEVEL AND TOWER SAMPLING ZOOM TO 3200M. 2OOM ARC EXTRAPOLATE0 AT BOTH EUGES. F L A T  OR MULTI-MODE 
CROSJWlNO D I S T R I B U T I O N S  ON ALL ARCS. I N V A L I D  SAMPLES ABOVE 4.2M LEVEL ON TOhER AT 1 2 2  OEG ON 800M ARC. 
VERTICAL D I S T R I B U T I O N  OF TRACERS ON ALL 2 0  TOWERS8 PEAK VALUES MEASUREOI BUT TRUNCAIEO AT TOP I N  ALL CASES. 

.TEST D3 JULY 1 3 s  1 9 6 7  0 4 0 0  T U  0 4 3 0  PST TLST P3 JULY 1 3 ,  1 9 6 7  0 4 0 0  TU 0 4 3 0  PST 
ZINC SULFIDE RELEASE FROM ELEVATION OF 2M F L U O R E S C E I N  R E L E A S E  F R O M  E L F V A T I O N  O F  2 ~  

'20014 ARC S ~ H P L E R  HT 1 . 5 ~  U* 2.6 M / S E C  A T  Z M  ZOOM ARC 5AMPLE.R t1T 1.5M 11. 2.6 M/SEC AT 2M 

AZIMUTH EXPOSURE E / P  
DEGREES GM-SEC/CU.M SEC/CU.M 

X10E+6 

E  50.0 2  8  
E  60.0 1 5 5  
E  62.0 7 0  6  
E 64.0 2 4 0 2  
E .  66.0 8 4 8 0  
B 68.0 2 7 7 6 4  

70.0 6 9 6 3 8  
72.0 8 6 3 6 4  
74.0 8 3 3 4 8  
76.0 7 7 2 6 2  
78.0 7 5 1 1 4  
80.0 7 3 3 6 7  
82 .0  7 4 2 5 4  
84.0 5 5 1 0 5  
06.0 5 1 8 7 7  
8 8 . 0  5 2 7 C 8  
9 0 . 0  6 3 3 4 8  
9 2 . 0  7 8 3 0 8  
94.0 5 6 1 0 3  
96.0 5 2 4 5 4  
98.0 3 0 4 2 5  

100.0 3 5 7 8 1  
102.0 2 5 4 4 9  
104.0 2 0 9 3 2  
106.0 1 6 7 9 4  
108.0 1 7 1 1 1  
110.0 1 1 2 8 4  
112.0 1 4 1 9 9  
114.0 2 1 0 1 1  
116.0 1 6 6 1 6  
118.0 2 0 4 0 3  
120.0  1 5 0 8 1  
122.0  1 6 0 7 6  
124.0  2 0 5 9 3  
126.0  1 3 6 4 7  
128.0 2 3 0 0 7  
130.0 2 0 4 0 1  
132.0 3 2 5 5 0  
134.0 1 9 9 1 4  
136.0 1 0 5 9  7  
138.0 1 + 7 4 1  
140.0 1 8  3 7 9  
142.0 1 9 9 5 4  
144.0 2 0 5 9 6  
146.0  1 6 2 4 5  
148.0  1 7 6 9 8  

S 150.0 1 9 2 9 8  
152.0 2 0 8 9 2  
154.0 2 2 6 5 4  
156.0 2 4 3 3 6  

B 158.0 3 2 0 5 0  
E  1bO.O 3 3 9 2 1  
E 162.0 3 3 9 2 1  
E  164.0 3 2 5 0 8  
E 166.0 2 9 6 6 1  
E  i61.O 2 5 4 4 1  
E  170.0 1 9 2 2 2  
E  172.0 1 1 8 7 2  
E  174.0 5 9 3 6  
E  :76 .0  2 5 4 4  
E 178.0 9 3 2  
E 180.0 367 
E  182.0 1 1 3  
E 184.0 2  2  

CROSSWIND INTEGRATED= 

I IST4NCE 
METERS 

AZIMUTH 
OtGRFES 

EXPUSURE L / i  
GM-SECICU.H SECICU.M 

X10E*6 . . 
I 1  1.DbbE-08 

1 2 2  l . l 7 7 E  -:7 
5 1  4 . 9 7 5 t - d 8  

3 1 7 3  3.045E-U6 
1 3 2 R 1  1 .2751-05 
3 4 9 6 8  3.35bE-05 
6 4 7 3 8  L . Z l 7 t - 0 5  
7 8 1 3 4  7.4Y5E-u5 

10O3YZ 1.050E-04 
8 2 5 9 9  7 .9271-05 

1 2 0 5 5 6  1 . 1 5 7 L - 0 4  
8 4 1 9 8  Y . 5 7 3 t - a 5  
9 f lLZH 9.4L7E-U5 
8 4 8 3 2  0 .141E-95 
5 1 3 4 1  4 . 9 2 7 E - 0 5  
7 8 1 3 4  7 .499E-b5 
8'4298 H.57CE-05 

l l 3 Y 5 H  1.093C-04 
7 1 4 3 6  h . d 5 h E - J 5  
9 1 5 3 0  9 . 7 Y 4 t - J 5  
5 1 3 C 1  4 .Y17L-b5 

, , 4 3 7 6 3  4 . 1 9 h L - b 5  
3 4 7 6 8  3 . 7 3 7 t - U S  
3 3 4 2 4  3.2OeE-35 
1 7 2 5 3  l .S5hL-05 
2 0 2 0 5  1.93YE-U5 
172H5 1.275E-U5 
1 t 6 5 ' 1  1  .7 ' )0L-05 
2 4 3 7  1  2 . 3 t 7 t  - u 5  
1 Y 4 7 b  1 .864E-05 

' 279R1 2 . h 8 5 t - d 5  
2 4 3 7 1  2 .3d7L-b5 
2 0 9 0 3  2 .014E-05 
2 2 5 3 0  ? . l t 3 E - U S  
1 5 1 5 1  1 . 9 5 4 t - U S  
2 9 5 3 6  I . P j 5 E - 5 5  
1 9 4 2 8  1  .Fi',4 t -05  
3 1 J 9 1  2.754t- ,5 
1 7 0 1 7  1 . 5 3 7 t - U S  
1 8 1 8 3  1  . 7 4 5 k - b 5  
l h 7 1 7  1  . 5 b 6 L - 3 5  
1 1 4 1 9  1 .375C-L5 
1 7 0 1 7  l . h 3 3 L - ~ 5  
2 1 7 6 )  2.O'l'lE-'I5 
2 1  l l> f l  2.OYCk-05 
2 3 3 1 5  Z . Z ~ R E - L ~  
2UYC2 ? . f l l r . k - ( ! 5  
1 5 3 5 1  1 .Sc lE-U5 
2 4 8 7 1  ?.367t-C!5 
2 1 7 6 U  2.QBHE-J5 
2 h 7 5 u  2 . 7 1 0 t - 3 5  
3 1 0 9  2.9i34E-G5 
3 1 3 9 1  2.qULE-95 
2 h 4 2 6  7  .535E-05 
1 8 6 5 3  1 .7Y iJ t -05  
1 3 2 0 7  1.26I lE-O5 

7 4 5 3  7 . 7 5 3 L - 0 6  
4 0 5 8  3.Y34F-Ub 
1  M43 l . 7 b t  E-36 

6 0 7  5.!129E-07 
112 l . 2 l h L - U l  

3 U  ? . '#4Qt -UH 
5 4 .9751-UV 

EU/O OISIANCE 
1/50.M METERS 

2 0 0  
2 3 0  
2 5 0  
2 0 0  
2 0 0  
2 0 0  
2 0 0  
2 0 0  
2 0 0  
LOO 
ZUO 
2 0 0  
2 0 0  
2 0 0  
2 0 0  
2 0 0  
2 0 0  
2 0 0  
2 0 0  
2 b d  
2 0 0  
2U0 
2b0 
2 0 0  
2 0 0  
2 0 0  
2 0 0  
2 0 0  
2 0 0  
2 9 0  
2 0 0  
2 JO 
2 0 0  
1 0 0  
2b1) 

? u U  
2 5 0  
2 b J  
2 0 0  
2 0 0  
2  U  0  
2 0 0  
2 0 6  
2 0 0  
2 0 0  
21'0 
2 u J 
2 0 0  
2j0 

2 0 0  
2 0 0  
ZUO 
2 0 0  
2 0 0  
23C 
2 0 0  
210 
2 0 0  
2b0 
2 0 0  
2 0 0  
2 0 0  
2 0 0  



TEST 0 3  JULY 13. 1 9 6 1  0400  TU 0430  PST 
ZINC SULFIDE RELEASE FROM ELEV4TIOW OF ZM 

tOOM ARC SAMPLER HT 1.5M Us 2.6 MlSEC AT 2M 

CROSSWIND INTEGRAIED. 5.00OE-03 1.300E-02 
SECIS0.M 1 /M 

800  
8 0 0  
8 0 0  
8 0 0  
8 0 0  
8 0 0  
8 0 0  
8 0 0  
800  
8 0 0  
BOO 
800  
8 0 0  
8 0 0  
8 0 0  
8 0 0  
BOO 
8 0 0  
8 0 0  
8 0 0  
8 0 0  
8 0 0  
8 0 0  
8 0 0  
8 0 0  
8 0 0  
8 0 0  
8 0 0  
8 0 0  
8 0 0  
8 0 0  
8 0 0  
8 0 0  
800  
8 0 0  
8 0 0  
8 0 0  
800  
8 0 0  
8 0 0  
8 0 0  
8 0 0  
8 0 0  
8 0 0  

,800  
8 0 0  

TEST 03 JULY 13, 1967  D4OD TO 0 4 3 0  PST 
. i FLU(1RESCEl)r RFLEASE FRUM ELFVhTION OF LM 

noGn A R C  S A M P L E R  HT i . sn  urn 2.6 n/sEc A T  Z M  

A t  I M U T H  EXPOSUR t t / O  
DEGREES GM-SEC/CU.M SEC/CU.M 

X 1 0 t + 6  

CRUSSUINO INTEGRATED. b.743E-03 
SEC/SO.M 

EU/Q DISIANCE 
l/SO.M METERS 

U. 800  
1.314E-07 8 0 0  
3.548E-06 800  
1.236E-05 800 
2.925F-05 800  
3.88LE-05 830  
3.601E-05 8 0 0  
d.587E-05 800 
1.855E-05 800  
1.367E-05 800  
1.14LE-05 BOO 
4.442E-06 800  
3.191E-06 8 0 0  
b.765E-06 800  
3.250C-06 800  
6.587L-06 800  
7.21ZE-56 8 0 0 '  
7 . 5 b t - 0 6  8 0 0  
1.142E-05 800  
1.743E-05 8 0 0  
1.461E-05 800  
1.442E-05 900 
1 . 9 1 ~ ~ ~ 0 5  8 0 3  
2.362E-05 
2.024E-05 ' 800  
4.051E-05 800  
1.236E-05 800 
1.386E-05 800 
1.743E-05 800  
1.630E-05 8 0 0  
1.311E-05 800  
1.274E-05 8 0 0  
1.030E-05 800  
1.480E-05 800  
1.96aE-G5 800 
1.Yl2E-05 8 0 0  
1.912E-05 800  
1.96bE-05 8 0 0  
1.7C3E-05 800 
1.518E-05 800  
1.123E-05 8 0 0  
4.263€-06 8 0 0  
8.311E-07 8 0 0  
2.592E-07 800 
3.575E-08 800  
0. 8 0 0  



TEST 0 3  JULY 13. 1967 
Z I N C  SULFIDE RELEASE FROM EL 

' 1600M ARC SAMPLER HT 1.511 

AZIMUTH ' EXPOSURE € 1 0  
DECREES GM-SEC1CU.M SEC1CU.M 

XlOE*b 

0 4 0 0  TU 0 4 3 0  PST 
e v A r i o w  OF zn 
U- 2.6 I / S E C  AT 2M 

E U l Q  OlSTANCE 
115Q.M METERS 

.. - 
' T f S T  D 3  JULY 13.  1967  U(C00 TU 0 4 3 0  PST 

FLUORESCEIN YEL tAS t  F R O M  ELFVATION O F  Zn 
1 6 0 0 U A R C  SARPLEYHT 1.5H U = Z . b M / 5 E C  bT 2H 



'TEST 0 1  JULY 13.  1 9 6 7  0 4 0 0  TO 0 4 3 0  P S I  
ZINC SULFIOE RELEASE w o n  ELFVATIUN OF Z M  

3200M ARC SAMPLER HT 1.5M U= 2.6 MlSEC AT 2M 

-- 
T E S T  L 3  JULY 13.  1 9 6 7  0 4 0 0  T J - 0 4 3 0  P S T  

FLUnRESCElN RELEASE FROM t L E V 4 T I U Y  OF C Y  
r Z O u t l  AkC SAMPLER HT 1.5M 2.6 n / s E c  A T  zn 

4 2  IHUTII  EXPOSURE t / U  EU/U DlSTAkCE 
DEGkEES GM-SEC/CU.M SEC/CU;M l/SU.M METERS 

XIOE+6 

J 
1  

1 3  
1 1 2  
3 0 6  
6 4 8  

1 6 5 6  
l b l l  
1 4 1 0  
1 3 8 7  

8 2 6  
l U 0 b  
1 1 4 0  

9 6 1  
7 1 4  
6 4 7  
6 2 4  
8 0 4  

1 0 2 8  
7 3 7  
6 4  7  
6 2 4  
78  1  
6 2 4  
1 4 9  
Y16 

1 1 8 5  
7 3 7  
78  1  
8 4 9  

1 0 2 8  
7 3 7  
I 208 

B P  3  
6 8 0  
6 2  7  
6  59  
Y 1 5  
71  2  
6 1 6  
5 9 5  
5 3 3  
4A9 
7 2 3  
Y 2 6  
54  1  
7 1  2 
7 4 4  
6  59 
9 3 6  
6 4 0  
7 7 6  
6 5 9  
3 2 7  
5 6 2  
2 4 9  
1 5 0  
1 0 2  

2 11 
1 4  

5  
8  
5 
3  
1  

2 .259E-03 
SEC IS0.M 

CROSSWIND INTEGRATED= 2 . 6 7 l E - 0 3  6.945E-03 
sec/so.n I /n 



T O Y E R  D A T A  FULLOY.... III~EH D A T A  FnLLou..  . .' 
TEST D3 JULY 1 3 1  1 9 6 7  0 4 0 0  7 0  0 4 3 0  PST T t S T  03 .JULY 1 3 .  1967 0 4 0 0  TU 0 4 3 0  P S I  

ZINC SULFIDE RELEASE FROM ELFVATION OF 2M FLl l f lRESCClN HELEASE FROM I L F V 4 T I O N  OF 2'4 
ZOOM ARC U= 2.6 M / S E C  A T  zn ZC!IM A R C  u= 2.6 M / S E C  A T  i n  

AZIMUTH HEIGHT EXPOSURE F/D FU/U D I S T A N C E  A2 IMUTt1 HEILHT EXPOSUHF F /U  t u / u  015TANCt  
DEGREES METERS GM-SEC/CU.M SEC/CU.M l/SQ.M METERS DEGREES METERS LM-StC/CU.M SkC/CU.M l/SO.M H E T t K 3  

X 1 0 k + 6  - X l O t + b  

2 0 0  
2 0 0  
2 0 0  
LOO 
2 0 0  
LC3 
2 0 0  
LOO 
2 0 0  
ZOO 
2 0 0  
LOU 
2 0 0  
LUO 
2 0 0  
LOO 
2 0 0  

A Z I M U T H H E I G H T  EXPOSURE F/O EU/U DISTANCE AZ13UTH HEIGHT tXPl lSl lKF F / 11 I U / U  DISTANCE 
DEGREES METERS GM-SEC/CU.M SEC/CU.H l /SU.M METERS OEGhEES METERS GM-StC/CU.H S t I / C U . M  l /SG.M METtKS 

X l O E + 6  X I 0 1  t f .  

AZIHUTH HEIGHT EXPOSURF F I 0  
DECREES METERS GM-StC/CU.M SEC/CU.M 

X I U L + C  

114.0 . 3  5 2 7 7  5.0h5E-06 
114.0 .7 6 1 6 3  5 .915E-06 
114.0 1.4 5 9 0 0  5 . 6 h 3 E - 0 6  
114.0 1.5 2 1 0 1 1  2.016E-05 
114.0  2.7 1 9 0 7 5  1 .831E-05 
114.0  4  .I 2 2 6 5 9  2 . 1 7 5 t - 0 5  
114.0  5.4 1 9 3 0 8  1 .853E-05 
114.0 6.8 183U5 1.757E-05 
114.0  8 .1  2 3 3 1 6  2 .218E-05 
114.0 9.5 3 3 1 9 4  3.186E-05 
114.0 10.8 3 1 3 6 0  3.010E-05 
114.0 13.5 2 7 2 0 7  2.611E-05 
114.0 16.2 3 0 3 8 1  L.916E-05 
114.0 18.9 1 8 3 6 8  1.763E-05 
114.0 21.6 1 3 2 6 0  1.273E-05 
114.0 24.3 6 2 8 3  6.031E-06 
114.0 27.0 3 5 0 0  3.360E-06 

LOO 
2 0 0  
LOO 
2 0 0  
2 0 0  
ZOC 
2 0 0  
2 0 0  
2 0 0  
2 0 0  
2 0 0  
LOO 
2 0 0  
2 0 0  
2 0 0  
ZOO 
2 0 0  

EU/U OISTANCE 
1/SU.M METERS 

1 . 3 1 7 t - 0 5  LOO 
1 . 5 3 n t - 0 5  LOU 
1 . 4 7 2 t - 0 5  2 0 0  
5 .243C-05 LOO 
4 . 7 6 0 ~ - b 5  LOO 
5 . h 5 4 k - 0 5  ; 2 0 0  
4 . 8 1 M t - 0 5  2 0 0  
4 .567E-05 ZOO 
5 . 8 1 8 t - 0 5  LOO 
8 . 2 8 3 t - 0 5  2 0 0  
7 C 8 2 5 t - 0 5  ZOO 
6 . 7 8 9 t - 0 5  2 0 0  
7.581E-05 2 0 0  
4 . s n 3 t - 0 5 '  2 0 0  
3.309E-05 2 0 0  
Is .568t -05  2 0 0  
8.736E-06 2 0 0  

LOU 
LOU 
ZOO 
2 0 0  
2 0 0  
L DU 
C U0 
LO0 
LOO 
Z0U 
2 0 0  
2  0 0  
2 0 0  
LOU 
2 0 0  
LO) 
LUi) 

EU/IJ DlSTANCE 
1/SU.Y METcUS 

1 . 3 3 b L - 0 5  2 0 0  
1 . 6 U d t - 0 5  C00 
1 . 3 1 7 1 - 6 5  L b U  
6 . 2 0 6 t - 0 5  LOU 
4 . H 5 b ~ - 3 5  LUU 
5 . 8 1 H ~ - C 5  L O O  
4 . 2 4 6 L - 0 5  CUU 
4 . P U 7 ~ - 0 5  / 0 u  
6 . 5 9 4 1 - 0 5  LOU 
9 . 5 1 5 t - b 5  t b J  
1 .CU8t -U4 dOU 
9 . 5 1 5 t - U 5  LOU 
5 . 9 b 9 L - 0 5  LOU 
b . 2 O h t - 0 5  2UU 
5 . 4 3 U t - 0 5  2OU 
1 . 7 4 j E - 0 5  LOU 
1 . 3 7 5 t - 0 5  2 0 0  



. - & Z  IMUTH HEIGHT EXPOSURE F/O 
DEGREES METERS GW-SEC/CU.M SEC/CU.M 

X l O E t 6  

EU/O OISTANCE , 

i /sa.n METERS 

LOO 
200  
200 
200  
200 
LOO 
200  
206 
200 
200 
200 
200 
200 
200 
200 
200 
200 

A Z  I ! ~UTH HE ~ G H T  ExPnsuRE 
OEGLEES METERS GM-SkC/CU.M 

XlOE*6 

EU/U DISTANCE 
l/SQ.M METERS 

1 .303 t -06  ZOO 
1.549E-05 200 
2.966E-05 200 
5.236E-05 200 
0. 2 0 0 .  
5.236E-05 200  
3.722E-05 200 
3.082E-05 200 
6.206E-05 200 
3.082E-05 200  
3.955E-05 200 
4 .848 t -05  200 
2.966E-05 200  
5.042E-95 COO 
2.558E-05 203 
3.199E-05 LOU 
3.373E-05 200  

AZIHUTH HEIGHT EXPOSURE F/  0 EU/O DISTANCE AZlNUTH HEIGHT EXPOSURE F / O  EU/O DISTANCE 
D E G R E E S  METERS GM-SEC/CU.M sE.c/cu.n l/sa.n M E T E R S  D E G R E E S  M E T E R S  G M - S E C / C U . M  sEc/cu.n 1 1 5 0 . ~  METERS 

X10E*6 XlOE*b 

TOYER DATA FOLLOU.... Jnh'FP L ' A T A  FULLOY... . 
TEST 03 JULY 13. 1967 - 0400 TO 0430  PST 

ZINC SULFIDE RELEASE hROM ELFVATION OF 2M 
800M A R C  U=  2.6 ~ / S E C  A T  2~ 

AZIMUTH HEIGHT EXPOSURE E/P EUlO DISTANCE 
DEGREES METERS GM-SEC/CU.M SEC/CU.M l/SQ.M METERS 

X10€*6  

TEST 0 3  JULY 1 3 .  1967 0400 TU 0430 PST 
FLUURESCEIN RELEASE FROM ELEV4TIUN OF 2'4 

H . jJE & K C  U= 2.6 H/SEC AT 2M 

LOO 
200 
200 
200  
ZOO 
200  
LOO 
200 
200 
200 
2 0 0  
200  
200 
200 
2 0 0  
2 01) 
200  

'C 
A Z  Io4UTH HE I ~ H T  EXPUSURE F I C  EU/U OISTANCE 
DEGiFES METERS GM-SEC/CU.M 5EClCU.M l/SQ.W METERS 

X10€+6  

d00 
0 0 0  
BOO 
8 0 0  
805 
dOd 
0 OU 
800 
800  
n00 
803 
800  
8 00 
8 00 
800  
800 
8 0 0  
8 0 0  



AZIMUTH HElCHT EXPOSURE E/O EU/O DISTANCE 
DEGREES METERS GM-SEC/CU.M SEC/CU.M l / S Q . M  METERS 

X10E*6 

AZIMUTH HEIGHT EXPO5URE E l 0  EU/P OISTANCE 
DEGREES METER5 GM-SEC/CU.M SEf/CU.R l /SP.M METtRS 

X l O E * 6  

AZIMUTH HEIGHT EXPOSURE E / Q  EU/O DISTANCE 
DEGREES METERS GH-SEC/CU.M SEC/CU.M l/SO.M METERS 

X lOE+b 

A 1  1IlUTY HEIGHT EXPOSURF F I 0  t U / U  DISTANCE 
OEGHEtS METERS GM-SEC/CU.H SEC/CU.M l/SO.M METER5 

X l O € + 6  

8 0 0  
8 0 0  
8 0 3  
d OO 
L) 0 0  
8 0 0  
1100 
tlou 
8 0 0  
d OO 
n u 0  
8 0 0  
8 0 0  
8 0 0  
8 0 0  
coo  
d00 
8 0 0  

A Z  ll4UTH HE lGHT EXPOSURF F /O EU/P DISTANCE 
DELHEES MtTERS GM-SEC/CU.M SEC/CU.M 1 /50 .M METERS 

XIOF*L.  

8 0 0  
n00 
8 0 0  
U00 
U00 
aou' 
d00 
8 0 0  
8 0 0  
8 0 0  
a u o  
8 0 0  
8 0 0  
8 0 0  
8 0 0  
n00 
8 Or) 
1 0 0  

A2l l :JTH H E l L H T  EXPOSLIRF F/O EU/U DISTANCE 
DEGKEES METERS GM-TEC/fU.M SEC/CU.M 1/50.M METERS 

X10E+6 

1.233E-05 
3 .577E-06 
5 .043E-0b 
Y.095E-06 
1 .365E-06 
7 .786E-06 
2 .475E-08 
7 .562E-09 
1 .134E-07 
1.444E-01) 
1 .959E-38 
ti. 
0 .  
0. 
0. 
0. 
U. 
0. 

8 0 0  
dOO 
1 0 0  
$ 0 0  
$ 0 0  
a 0 0  
80D 
8 0 0  
b00 
1 0 0  
8 0 0  
a o o  
6 0 0  
MOO 
a 0 0  
$ 0 3  
1 0 0  
8  0 0  



AZIMUTH HEIGHT EXPOSURE I! /0 
DECREES METERS ~ H - S E C / C U . M  SEc/CU.n 

XlOE+b 

EU/O DISTANCE 
l / S .  METERS 

800  
800 
8 00 
100  
LOO 
1 00 
800 
d 0 J  
1 00 
800  
8 0 0  
800 
1 0 0  
8 00 
800 
800  , 
800  
800 

A Z  1:IuTn HE I G ~ T  EXPOSIIRE 
DEGREES METERS GM-SEC/CU.M 

XlOE*6 

130.0 - 3  1457  
13U.O .5 1529 
13C.O 1.1 4878 
133.3 1.5 5555 
130.0 . 2.1 1529  
130.0 4.2 3223 
1JU.O 6; 3 3524 
130.0 8.4 ,2265 
133.0 10.5 ' 2922 
130.0 12.6 2847 
130.0 14.7 l R b 1  
130.0 16.8 1887 
130.0 21  .O . 1027 
130.0 25.2 1135 
135.0 29.4 1457 
130.0 33.6 1457 
130.0 37.8 1242 
13U.O 42.0 1027 

EU/O OlSTA14CE 
l/SP.W METERS 

3.637E-06 600 
3.816E-06 a00 
1.217t -05 800 
1.3dbE-05 do0 
3 .816 t -06  1 0 0  
8 -04 3E-06 800 
8.794E-06 800 
5 .604 t -06  800 
7.293E-06 800 
7.105E-06 830  
4 . 6 2 0 ~ - 0 6  aoo  
4.710E-06 800 
2 . 5 6 5 ~ - 0 6  MU0 
2.833t -06 800 
3.637E-06 800 ' 
3.637E-06 1 0 0  
3 .101 t -06  100  
2.565E-U6 800 

TOYER DATA FOLLOU.... T f l ~ F h  IJATA FIlLL.Ok.. . . 
TEST 03 JULY 13s 1967 0400  TU 0430  PST TtST U j  JULY 13. 1967 0400 TU 0430  PST 

ZINC SULFIDE RELEASE FROM ELEVATION OF 2M \ FLUORtSCElN RELEASE FRUM ELFVITIUN OF d'4 
16OOM ARC U= 2.6 M/SEC AT 2M 160JN 4ltC U= 2.6 M/S tL  A T  2M 

\ 
ALIRUTH HElGHT EXPOSURE F/Q tU /Q  DISTANCE A2 1.ruTli HEIGHT EXPDSURF F I O  EU/O UlSTANCE 
D E G R E E S  M E T E R S  GM-SEC/CU.M SEC/CU.M ~ / S O . M  METERS O E ~ K E E S  M E T E R S  GM-SC.C/CU.M S E C / C U . M  i /so.n M E T E R S  

XlOE*6 ' XIUF+6 

A2 lMUTH HE lGHT EXPOSURE E / O  EU/J DISTANCE pZ1 IuTIi HEIGHT EXPOSUWF F/O FU/J  DISTANCE 
DEGREES METERS GM-SEC/CU.M SEC/CU.M 1 / 5 0 - n  n t  TERS ~t L-  E E S  M E T E R S  GM-s tC / Iu .M SEr/Cu.n 1 /SU.fl METtRS 

XlOE+b XlOE*b 



AZIMUTH HElGHT EXPOSURE F/O EU/U DISTANCE 
DEGREE6 METERS GM-SEC/CU.M SEr/CU.M 1/50.M METERS 

X 1 0 € * 6  

1 6 0 0  
1 6 0 0  
1 6 0 0  
1 6 0 0  
1 6 0 0  
lbOO 
1 6 0 0  
1 6 0 0  
1 6 0 0  
lbOO 
1 6 0 0  
1 6 0 0  
1 6 0 0  
1 6 0 0  
1 6 0 0  
1 6 0 0  
1 6 0 0  
1 6 0 0  
1 6 0 0  

AZIMUTH HEIGHT EXPOSURE E /O EU/O DISTANCE 
OEGhEES METERS GM-SEC/CU.M SEC/CU.M 1/50.M METERS 

X10E+6 

A Z l h U T H  HEIGHT EXPOSURE E / Q  EU/U DISTANCE 
OEGRtES METERS GM-StC/CU.M SEC/CU.H 1/SU.M MElERS 

X10E*6 

9ZlF.LITY HEIGHT EXPOSUKF F / 3  t U / U  UISTANCE 
OEGhEES METERS GM-SEC/CU.M SEC/CU.M l/SO.M METERS 

XlOE+f> 

AZlMUTH HEIGHT EiPnSURF F/O 
O E L H I E S  METERS GM-5EC/rU.M SET/CU.H 

X l O F * f >  

130.0 . 1  l ? b ?  1.2711-C6 
190.0  . 4  1 0 9 4  1 . 0 5 0 b - 0 6  
1 3 0 . 0  .8 1 4 3 3  1.376E-36 
1jC.O 1.5 1 7 0 4  1 . 6 9 j E - 0 6  
13  ).O 1. h 9 3 7  M.909E-U7 
1 3 0 . 0  3.1 7 9 6  7.679E-07 
1 3 0 . 0  6.2 9 8 9  9 . 5 0 0 F - 0 7  
150.0 9 . 3  7 9 6  7 . 6 7 9 t - 0 7  
1 j b . O  1 2 . 4  5 1 7  4 .964E-37 
13d.C 1 5 . 5  725 6 .959E-07 
132.0  18.6 6 7 7  6 . 5 0 6 t - 0 7  
13L.0 2 1  - 7  6 0 7  5.876E-07 
130.0 24 .8  725 6 .95YE-07 
1311.0 3 1 . 0  6 7 7  6 . 5 0 6 t - 0 1  
1 ~ 0 . 0  37.7 46D 4.42UE-J7 
139.0 43.4 7 5 5  2.448E-07 
130.0  4 9 . 6  3 4 7  3 .33LE-07 
130.0  55 .8  1 1 1  1 .745E-07 
1jD.O 62.0 2 2 6  2 .176E-07 

EU/U OISTANLE 
l / S O . q ,  METERS 



TOWER O A l A  FOLLOY'.... f n h E k  0ATA F(lLLOY.... 

TEST 0 3  JULY 1 3 s  1 9 6 7  0 4 0 0  TU 0 4 3 0  PST T L L T  03 JULY 1 3 ,  1 9 6 7  0 4 0 0  10 0 4 3 0  PST 
ZINC SULFlOE RELEAS€ FROM ELFVATION OF 2M FLUONESCEIN RELEASE FROM ELEV4TIUN OF 2!i 

3200M ARC u. 2.6 M / S E C  A T  2M 3 2 ~ 9 ~  ruc U S  2.6 ~ I S E C  A T  zn 

AZIMUTH ME IGHT ' EXPOSURE F /P EU/O DISTANCE A Z  11;u~tr  HEIGHT EXPIISURI F / U  L U / u  DISTANCE 
D E C R E E S  n E t E r s  GM-SEC/CU.M s E r / c u . n  it so.^ METERS O E L R F E S  nFTERs C M - S ~ C / C U . M  s E r / c u . n  1 1 5 0 . ~  M E T ~ R S  

X10E*6 X l O t + b  

AZIMUTH HEIGHT EXPOSURE F /Q 
D E G R E E S  newus  cn-stc/cu.n SEr /cu.n 

X l O E + b  

3 106.0  . 2  4 7 1  4 .530E-07 
4  106.0 .4 3 4 6  3 .32bE-07 
4  106.0 - 8  3 7 0  3 . 5 5 9 E - 0 7  
E 106.0 1.5 7 7 6  7 . 4 5 4 E - 0 7  
6  106.0  1  .b 1 0 0  9 .690E-08 
5  106.0 3.1 3 5 0  3 .3h4E-07 

106.0  6.2 8 4 3  8 .097E-07 
106.0  9.3 8 0 8  7 . 7 5 5 E - 0 7  
1U6.0 12.4 7 8 0  7.489E-07 
106.0  15.5 6 5 8  6.324E-07 
106.0  18.6 5 2 8  5 .070E-07 
106.0 21.7 5 2 2  5 .016E-07 
106.0  24.8 4 9 3  4 .732C-07 
106.0  31.0 4 0 3  3.8hYE-07 
106.0 37.2 3 1 0  2.979E-07 
106.0  43.4 326 3 .132E-07 
106.0 49.6 2 8 7  2.759E-07 
10b.0 5 5 . 8  293 2 .816F-07 
106.0 62.0 5 8  5 .636E-06 

EU/U 0ISTANCE 
l / S o . M  METERS 

A2 IMUTI1 HE lGHT EXPOSURF F I 0  
OELkEES METERS GM-SEC/CU.U StT/CU.M 

XIOE+t, 

Y 1U6.0 - 2  5 4 1  5 . 1 9 k E - 0 1  
4  1bb.O .4 6 5 9  b .375E-37 
4  1,'b.D .8 h 0 5  5 .813C-b7 
'> lu(~.O 1.5 0 0 4  7 . 7 7 0 1 - 0 7  
f 1 , l r . O  1 .h 5 7 5  5 . 7 1 0 1 - 0 7  
5  1 1 6 . 0  3.1 1  6 . 6 3 3 1 - b 7  

1  Jf,.cJ b.2  74G 7 .145E-37 
11,h.c 9.7 5 7 3  5 . s n s t - 0 7  
1 r b . b  12 .4  5 6 2  5.403E-C7 
I:lt..O 15.5 5 U 9  4 . 8 9 U f - 0 7  
1 V 4 . 0  1t l .h 4 5 h  4 .377E-U7 
1Jb.O 21.7 4 7 8  4.7HME-37 
i r 6 . b  24.8 7 7 4  2 . 6 1 5 F - J 7  
1,b.J 31 .0  2 6 3  2 .532E-07 
1 0 b . 0  3 7 . 1  ? h 3  2 .532E-07 
I ~ h . 0  43.4 2 1 1  L .030E-07 
10h.O 47.6 201  1 .93BE-07 
1 ~ L . 0  . 55.8 7 7 2  2 . 6 1 4 E - 3 7  
1 i C . < I  62.0 R 7.Y9bk-09 

AZIMUTH HEIGHT EXPOSURE E / O  EUIO D l S l A N C E  A l  I '  L'Th ' H E ~ G H T  EXPOSIICI F / 0  tU/O UISTANCE 
DEGREES METERS CM-StC/CU.M SEf/CU.M l / S Q . M  METERS U E C L t E 5  M l r k R 5  GM-5 iC/ fU.M SEr/CU.M l / S U . U  METtNS 

X l O E * h  X1UI + h  



A Z I M U T H  H E I G H T  E X P O S U R E  P I 0  E U / O  D I S T A N C E  A Z l N U I H  H E I G H T  E X P O S U R F  F / O  E U / U  D I S T A N C E  
O E G R E E J  M E T E R S  G M - S E C l C U . M  S E C / C U . M  1 /SO.M M E T E R S  D E G R E E S  M E T E R S  G M - S t C / C U . M  S E t / C U . M  1 l S O . M  M E T E R )  

X 1 0 E + 6  X 1 0 E * 6  . 

A Z I M U T H  H E I G H T  E X P O S U R E  E / O  E U / O  D I S T A N C E  A 2  IHUTH H E I G H T  E X P O S U R E  F / O  E U / O  D I S T A N C E  
D E G R E E S  M E T E R S  tn-s~c1cu.n s E c 1 c u . n  i /su.n M E T E R S  D E G R E E S  M E T E R S  GM-SEC/CU.M s E c 1 c u . n  i / s o . n  M E T E R S  

X l O E * 6  X I O E + 6  



I GROUND LEVEL AND T O Y E R  SAMPLING peon TO szoow. ALL GROUHO LEVEL x A n P L i n G  TRUNCI,TEO SIGH~FICANTLY ON NORTH. 
T E S T  T E R M l N A T E O  A F T E R  1 6  M l N U T E S  B E C A U S E  S U R F A C E  Y l N O  S P E E D  D R O P P E D  T U  CALM.  

T R A C E R  O N  M O S T  T O N E R S *  . B U T  F R E O U E N T L Y  L l G H T  A N D  SPOTTY.  

1 T t S T  04 A U G U S T  8 r  1967 0 4 0 5  T O  0 4 2 1  P S T  T E S T  0 4  A U G U S T  B +  1 9 6 7  O I O S  T U  0 4 2 1  P S T  
Z I N C  S U L F l D E  R E L E A S E  F R O M  E L E V A T I O N  O F  2 U  F L U O R E S C E I N  R E L E A S E  + R O N  E L F V A T I O N  O F  2 M  

ZOOM ARC SAMPLER HT 1 . 5 ~  U* 1.4 MISEC AT 2~ ZOOM ARC S A M P L E R  H T  1 .5M U =  1.4 M / S E C  A T  2 U  

A 2  1 R U T H  E X P O S U R E  E / O  E U / O  D I S T I N C E  A Z I M U T H  E X P U S U R E  E / C  E U l Q  D I S T A N C E  
D E G R E E S  GM-SEC/CU.M SEC/CU.M l / S Q . M  M E T E R S  D E G R E E S  GM-SEC/CU.M SEC/CU.M l / S U . M  M t T E R S  

X 1 0 E * 6  X l U E * 6  

T E S T  04 A U G U S T  8 s  1 9 6 7  0 4 0 5  T U  0 4 2 1  P S T  T E S T  0 4  A U L U S T  8 .  1 9 6 7  0 4 3 5  TU 0 4 2 1  P S I  
Z l N C  S U L F I D E  k E L E A S E  F R O M  E L E V A T I O N  O F  2 M  F L U C X 6 S C E I N  R F L E A S E  F k b M  E L F V A T I U N  O F  2 M  

noon IRC S A M P L E R  HT 1 . 5 ~  U= 1 .4  n / s t c  A T  zw auun ARC S A M P L ~ I ~  !IT 1 . 5 ~  u =  1 . 4  M / S E C  A T  2 ~  

A Z  I M U T H  E X P O S U R E  E / Q  
D E G R E E S  G I - S E C / C U . R  SEC/CU.M 

X l O E * 6  

E U / O  D I S T A N C E  
1 Q . M  M E T E R S  

8 0 0  
B O O  
8 0 0  . 
8 0 0  
B O U  
B O O  
B O O  
8 0 0  
8 0 0  
860  
8 0 0  
8 0 0  
8 0 0  
8 0 0  
8 0 0  
B O O  
8 0 0  
8 0 0  
8 0 0  
0 0 0  

E U / O  D I S T A N C E  
l / > O . H  R t l E R S  

0  00 
1 0 0  
8 0 0  
0 0 0  

' 5 0 3  
0 0 0  ' 

a00  
8 6 0  
8 0 0  
Y C O  
8 3 0  ' 

B O O  
8 0 0  
8 0 0  
8 0 0  
0 0 0  
0 0 0  
B O O  
8 0 0  
8 0 0  



TEST 04 AUGUSI 8, 1967 0405 1 0  0421  PST T E S T  D4 AIIGUS1 n ,  1967 04U5 l U  0421  PST 
, ZINC SULFIDE RFLEASI FROM ELFVATlON OF 2M FLUOkESCtIN UFLEASE FROM ELkVAT IUN OF 2M 
) l b 0 0 ~  ARC S A M P L E R  HT 1.5n U= 1.4 ~ / S E C  A T  ZM. 1600M ARC SAMPLER H l  1.5M U= 1.4 H / l E C  A T  LM 

AZlMUfH EXPOSURt E/O 
DEGREES GM-SEC/CU.M SEC/CU.M 

X10E*6 

8 70.0 1410 3.086E-06 
71.0 1356 2.969E-06 
72.0 1223 2.678E-06 
73.0 1902 4.162E-06 

- 74.0.- 2443 5.346E-06 
75.0 2668 5.839E-06 
76.0 2550 5.581E-06 
77.0 2299 5.03lE-06 
78.0 2378 5.205E-06 
79.0 2260 4.947E-06 
80.0 2155 4.716E-06 
81.0 2662 S.825E-06 
82.0 1919 4.200E-06 
03.0 1983 4.341E-06 
04.0 2254 4.932E-06 
85 .O 3765 8.24OE-06 
86.0 1245 2.725E-06 
87.0 1820 3.984E-06 
88.0 1373 3.00hE-06 
89.0 1092 2.391E-06 
90.01 792 1.733E-06 
91.0 1300 2.847E-06 
92.0 944  2.067E-06 
93.0 463 1.015E-06 
94.0 197 4.322E-07 
95.0 272 5.966E-07 
96.0 55 1.221E-07 
97.0 137  3.006E-07 
98.0 6 2  1.362E-07 
99.0 4 0  8.925E-08 

100.0 23  5.167E-08 
101  .o 0 0. 

CRUSSYINO INTEGRATED= 2.753E-03 
SECIS0.M 

TEST 0‘1 AUGUST 8, 1967 
ZlNC SULFIDE RELEASE FROM El  

3200H ARC SAMPLER HT 1.5M 

AZIMUTH EXPOSURE E/O 
DEGREES GM-SEC/CU.M SEC/CU.M 

X10E*6 

0 71.0 251  5.510E-07 
72.0 240 5.264 E-07 
73.0 287 6.29OE-07 
74.0 237 5.197E-07 
75.0 314 6.893E-07 
76.0 251 5.510E-07 
77.0 251 5.51OE-07 
78.0 258 5.666E-07 
79.0 283 6.201E-07 
80.0 314 6.893E-07 
81.0 335 7.339t-07 
82.0 305 6.692E-07 
83.0 290 6.357E-07 
a4.0 318 6.96OE-07 
85.0 196 4.305E-07 
86.0 301 6.603E-07 
87.0 241 5.287E-07 
dB. 0 126  2.766E-07 
89.0 165 3.614E-07 
90.0 86 1.896E-07 
91.0 77 1.695E-07 
92 .O 42 9.369E-08 
9 3 - 0  33 7.361E-08 
94.0 4 8.923E-09 
95.0 11 2.454E-08 
96.0 8 1.7d5E-08 
97.0 15 3.346E-08 
98.0 1 0  2.231E-08 
99.0 I 2  2.677E-08 

100.0 4 8.923E-09 
101  .o 0 0. 

CROSSWIND INTEGRITtDm 6.453E-04 
stc1so.n 

0 70.0 
71.0 
72.0 
73.0 
74.0 
75.0 
16.0 
77.0 
73 .O 
79.0 
80.0 
41 - 0  
b2.O 
d 3 . 0  
d4.0 
95.0 
U6. J 
17.0 
08.0 
dY .O 
90.0 
91 .O 
92.0 
93.0 
94.0 
95.L 
96.0 
97.0 
y e .  u 
99. U 

100.0 
101.0 
102.0 
103.0 

CCI~SSVIINO INTEGRATED= 2.864E-03 
S F C  I5O.M 

0405 TU 0421  PST TEST 114 AJLUST 8 .  1967 
. F V A T I O N  O F  2~ FLUPRESCElN RFLFASE FKUU E l  
U=  1.4 ~ / S E C  A T  2M 320Ub: ANC SAMPLER t 4 T  1.5H 

EU/O DISTANCE 
i /sa.n METERS 

EU/Q D l S l  ANCC 
I .  METERS 

tU /O DISTANCE 
l/SO.M METERS 



TONER DATA FOLLOb.... 

TEST D4 AUGUST I t  1967  0405  TO 0 4 2 1  PST I TEST 04 AUGUST 8 .  1967 0405  TU 0421  PST 
ZINC SULFIDE RELEASE FROM ELEVATION OF 2M FLUORESCEIN RELEASE F R O M  ELFVATlUN OF LM . 2OOH ARC U* 1.4 M/SEC AT 2P 200H ARC U= 1.4 H/SEC AT 2M 

A t  lMU1H HEIGHT EXPOSURE F/O 
DEGREES METERS. GM-SEC/CU.H SEC/CU.M 

XlOE*6 

AZIMUTH HEIGHT EXPOSURE F/O 
DEGREES METERS GM-SEC/CU.M SEC/CU.M 

XlOE+b 

E 106.0 .3 70 1.546E-07 
E 106.0 .7 176 3.866E-07 

136.0 1 .Z 369  8.OA3E-07 
E 106.0 1 . q  353 7.732E-07 
E 106.0 2.7 5 5 1  1.206E-06 

106.0 4.1 402 8.814E-07 
106.0 5.4 268  5.876E-07 
106.0 6.8 392 8.583E-07 
106.0 1.1 194 4.253E-07 
106.0 9.5 106 2.320E-07 
106.0 10.8 632 1.384E-06 
106.0 13.5 628 1.376E-06 
106.0 16.2 1088  2.381E-06 
106.0 18.9 1872  4.098E-06 
1 0 6 - 0  21.6 1459  3.193E-06 
106.0 24.3 1427  3.124E-06 
106.0 27.0 1084 2.374E-06 

AZIMUTH HEIGHT EXPOSURE E/O 
D E G R E E S  METERS t n - s ~ c / c u . n  SEC/CU.M 

X10E+6 

EU/O DISTANCE 
l/SO.M METERS 

8.915E-06 . 200  
1.797E-05 LOO 
1.099t -05 200 
7.220E-06 200  
2.283E-05 , 200 
3.126E-b5 200 
3.529t -05 200  
1 .Z lbE-05 200  
3.542E-05 200 
5.175E-05 200  
5.651E-05 2 0 0  
7.638E-05 LOO 
9.678E-05 200  
7.923E-05 200 
9.177E-05 LOO 
2.691E-05 200  
6 .890 t -05  200 

EU/O DISTANCE 
l/SO.M METERS 

2 .165 t -07  ZOO 
5.412E-07 200 
1.132E-06 200 
1 -082E-06 LOO 
1.68YE-06 200  
1.234E-06 200 
8.227E-07 200  
1.202E-06 200 
5.954E-07 2 0 0  
3.247E-07 200  
1.938E-06 200  
1.927E-06 200  
3 .334 t -06  200 
5.737E-06 200  
4.471E-06 2 0 0  
4 .373 t -06  200  
3.323E-06 200  

EU/O OlSTANCE 
1/50.M METERS 

0. 200 
0. 200 
0. 200 
1.461E-06 2 0 0  
1.570E-06 200  
1.061E-06 200  
9.526E-07 200  
1.072E-06 200  
1.191E-07 2 0 0  
4.330E-07 200 
1.948E-07 200  
3.356E-07 LOO 
1 .407 t -07  200  
0. LOO 
0. 200  
2.057E-07 2 0 0  

AZIMUTH HEIGHT EXP9SLIRF F / O  
DEGREES METERS GM-StC/CU.M SET /CU.H 

X lO f  + h  

98.0 .3 3415 7.474E-06 
9h.0 .7 44d6 9.6R6E-ti6 
9H.b 1.4 37Lh 8.155E-06 
96.0 1.5 4 1  15 9.0n6E-06 
9f l .0 2.7 6992 1.57UE-05 
911.0 4.1 9091 1.9RYE-05 
96 .0  5.4 l l A 9 1  2.602t -05 
9A. 0 6.8 7225 1.5RlE-05 
98.0 8.1 12357 2.7n4E-05 
9t1.0 9.5 20211  4.423E-05 
98.0 10.8 20211 4.423E-05 
98.0 13.5 26431 5.784E-05 
98.0 16.2 33429 7.315E-05 
98.0 18.9 26431  5.7R4E-05 
9 8 . 0  21.6 29542 b.4h4E-05 
91i.0 24.3 9325 2.041E-05 
YH.0 27.0 24876 5.443E-05 

EU/O DISTANCE 
1ISP.M METCRS 

1.046E-05 ZOO 
1.356E-05 LOO 
1 .142 t -05  2 0 0  
1 .2b lE -05  LOO 
2 . 1 4 2 t - 0 5  200 
2 .785 t -05  200  
3 .b4J t -05  209 
2.214E-05 200  
3 . 7 8 6 ~ - 0 5  200  
6 .192 i -05  200  
6.192E-05 200  
8.097E-05 LOO 
1.024E-04 200 
8.097E-05 LC0 
9.050E-05 200  
2 .857 t -05  200  
7.621E-05 200  

AZIMUTH HEIGHT EXPOSURE F / O  EU/O DISTANCE 
IJECkEES METERS GM-SLT/CU.M SEr/CU..H l/SO.M METERS 

XIOE*h 

200  
230 
LOO 
200 
200 
2 0 0  
200  
LOO 
ZOO 
100 
200  
LOO 
200  
200  
200 
200  
2 0 0  

A2 I tlUTH HE lGHT EXPOSURE F / O  EU/O DlSTAWCE 
DEGREES METERS GM-StC/CU.M SEC/CU.M 1/SO.M METERS 

X10F*b 



A Z  I M U T H  H E  I C H T  E X P O S U R E  E / O  E U / U  O l S T A N C E  A 2  l M U T H  H E I G H T  E X P O S U R E  F / O  E U / U  D I S T A N C E  
O E C U E E S  M E T E R S  G M - 5 E C I C U . M  S E C / C U . M  l / S O . M  M E T E R S  O E G R E E S  M E T E R S  CM-SEC/CU.M SEC/CU.M 1 / S Q . M  M E T E R S  

X l O E * b  X 1 0 E * 6  

zoo N  122..0 . 3  0 0. 
200 
200 - 

zoo 
2 0 0  
2 0 0  
2 0 0  
2 0 0  
2 0 0  
2 0 0  
2 0 0  
2 0 0  
2 0 0  
2 0 0  

, L O 0  ' ZOO 

A Z I M U T H  H E I G H T  E X P O S U R E  E / Q  EU/O 'lSTANcE A Z I M U T H  H E l G I I T  E X P O S U R E  F/  0  E U / O  D I S T A N C E  
O E G R E E S  M E T E R S  G M - S E C / C U * M  S E c / C U * n  ll>O*M n E T E R S  O E G R E E S  M E T E R S  CW-SEC/CU.R SEC/CU.M l / S O . M  R E T E R S  

X 1 0 E + 6  X l O F * h  

2 0 0  
2 0 0  

' L O O  
2 0 0  

TOWER D A T A  FOLLOW.... T O N E R  D A T A  F f l L L O Y . .  . 
T E S T  0 4  b U G U S T  8 1  1 9 6 7  0 4 0 5  T O  0 4 2 1  P S T  T E S T  0 4  A U G U S T  8 ,  1 9 6 7  0 4 0 5  10 0 4 2 1  P S T  

Z I N C  S U L F I D E  R E L E A S E  F R O M  E L E V A T I O N  O F  2 n  F L U O K E S C E I I ~  R E L E A S E  F R O M  E L F V 4 T I O N  OF L M  
noon A R C  u= 1.4 MISEC A T  r~ M O O N  A R C  us 1 . 4  HISEC A T  zn 

A Z  1  H U T H  H E  l G H T  E X P O S U R F  F / O  
D E G R E E S  M E T E R S  GW-SEC/CU.M SEC/CU;M 

X 1 0 E * 6  

E U l O  D l S T A N C E  
l / S O . M  M E T E R S  

800 
8 0 0  
8  0 0  
800 
8 0 0  
8 0 0  
8 0 0  
8 0 0  
tioo 
tioo 
8 0 0  
8 0 0  
8 0 0  
8 0 3  
8 0 0  
8 0 0  
8 0 0  
8 0 0  ' 

AZ.1HUTH H E I G H T  E X P O S U R F  
D E G n t E S  M E T E R S  G M - S E C / C U . M  

X l O E + b  

E U / U  O I S T A N C E  
l / S P . M  M E T E R S  



A 2  l H U T H  H E l C H T  E X P O S U R E  F / O  E U / O  D I S T A N C E  
D E G R E E S  M E T E R S  G M - S E C / C U . M  S E C / C U . U  l / S O . M  M E T E R S  

X 1 0 E * 6  

8 0 0  
8  0 0  
8 0 0  
8 0 0  
8 0 0  
8 0 0  
8 0 0  
8 0 0  
8 0 0  
8 0 0  
8 0 0  
R O O  
8  00 
U O O  
8 0 0  
8 0 0  
8 0 0  
8 0 0  

A t  I M U T H  H E I G H T  E X P O S U R E  E / O  E U / Q  D I S T A N C E  
D E G R E E S  M E T E R S  G I - S E C / C U . M  S E C / C U . M  l / S O . M  M E T E R S  

X l O E * b  

A1 I H U T H  H E  l G H T  E X P O S U R E  F / O  E U / O  D I S T A N C E  
O E G R E E S  M E T E R S  G M - S E C / C U . M  S E C / C U . M  l / S O . M  M E T E R S  

X 1 0 E + 6  

A 2  1 1 , U T H  H E I G H T  E X P O S U R E  E / O  E U / O  O I S T A N C E  
D E G R E E S  M E T E R S  G M - S E C / C U . M  s E c / c u . n  i /so.n M E T E R S  

X l O E * 6  

A 2  I Y U T H  H E  l G H T  , E X P O S U R E  F / O  E U / O  O I S T A N C E  
O E G H E E S  M E T E R S  G H - S E C / C U . n  S E C / C U . U  1 l S O . M  M E T E R S  

X l U t + b  

b Z I % U T H  H E l G H T  E X P O S U R E  E / O  E U / O  D I S T A N C E  
D E G k E E S  M E T E R S  G M - S E C / C U . M  S E C / C U . M  l / S Q . q  M E T E R S  

X l O E + h  



, . 
C/O 

I . . .  
' bZ lHUTH HEIGHT EXPOSURE EU/O OISTANCE' AZIf4UTH HElGHT EXPOSURE . E / Q  . EU/P DISTANCE 
: DEGREES METERS GM-SEC/CU-I4 SEC/CU*M l/SQ.M METERS ' D E G R E E S  METERS GM-SEC/CU.M SEC/CU,.M. l /SQ.M METERS 
I X10E+6 . . 
' I  X lUE*6  

80° N 130.0 . 3  
a o o  

d OO 
d u o  
8 0 0  
6 0 0  
5 0 0  
eoo 
d o 0  
0 0 0  
8 0 0  
8 0 0  

T O ~ E R  DATA FOLLOU.... TUWER DATA FOLLOW.... 

T t S T  0 4  AUGUST 8.  1 9 6 7  0 4 0 5  TU 0 4 2 1  PST TEST 04 AUGUSI 8 s  1967  0 4 0 5  TO 0 4 2 1  PST 
ZINC SULFIDE RELEASE FRDM ELEVPTIUN OF 2M FLUOKESCEIN RELEASE FROM ELEVATION OF 2M 

1 6 0 0 f l  ARC U =  1.4 M / S E C  A T  214 lhO0M ARC U- 1.4 M/SEC AT 2M 

AZ IMUTH HE IGHT EXPOSURE F/Q EU/O OlSTANCL 
OELREES METERS GM-SEC/CU.M SEC/CU.fl l/SP.M METkRS 

X10E*6 

1bOO 
1600  
1 6 0 0  
lbOO 
1 5 0 0  
1 6 0 0  
1600  
1000  
1600  
1600  
1600  
1 6 0 0  
l o 0 0  
l i 0 0  
1600  
1 6 0 0  
l h O J  
l a 0 0  
1600  

A2 IHUTH HE lGHT EXPOSURE E/O 
OEGkEES METERS GM-SEC/CU.M SEC/CU.M 

XlOE*b 

EU/P DISTANCE 
l/SO.M METcRS 

u 
0.  l o 0 0  
0 .  lhOO 
0. 1600  
1.315E-08 1 6 0 0  
7 .497E-07 lbOO 
9.417E-07 1b00  
2.323E-07 1600  
5 .273 t -07  1000  
3.183E-07 1 6 0 0  
5 .044E-07 1600  
2 .9Ub t -07  l b O 0  
3 . 0 1 5 t - 0 7  lbOO 
7.209E-08 1600 '  
1.884E-37 1600  
3.443.C-07 lhOO 
3 . 1 2 5 t - 0 7  1600  
2 .703E-07 1600  
9.360E-08 1600  

AZIMUTH HE IGHT EXPOSURF F/O 
OEGKEES METERS Gfl-StC/CU.M SEC/CU.M 

XIOF16 

A 2  I I ' U T H  HEIGHT EXPOSUKE F / O  
DEGKtES METERS GM-SEC/CU.fl SEC/CU.fl 

X l D E t 6  

l J 6 . L  . 2  0 0. 
106.0 .4 0 1.551E-10 
1 ~ 6 . 0  . B n O. 

E 136.0 1.5 0 0. 
1.16.0 1.6 0 0. 
1416.0 3.1 0 0 .  
106.U 6.2 0 0. 
1116.0 9.3 0 0. 
IU6 .0  12.4 0 0. 
1Jb.O 15.5 J 0. 

L 1 ~ 6 . 0  l q . 6  * .  
156.0 21.7 4 1.034E-08 
IOh.0  24.8 21 4.652E-06 
106.0 31 .0  1 2.481E-09 
106.0 37.2 0 1.OR5E-09 
1Jb.U 43.4 55 1.215E-07 
1ub.O 49.6 1 L h  2.7h5E-07 
l u L . 0  55.8 133  Z.Y?OE-07 

L 1Ub.O 62.0  o 

0.  1 6 0 0  
0. 160 i l  
0. lbOO 
0.  1 6 0 0  
0 .  l bU0 
0. 1 bO0 

160;) 
1.447E-08 l6 'JU 
6.512E-08 1 b 0 0  
3 . 4 7 3 t - 0 9  1bO0 
1 . 5 2 0 t - 0 9  1600  
1 . 7 0 0 t - 0 7  lbUO 
3.871E-07 1 6 0 0  
4 . 0 8 8 t - 0 7  16UU 

lbOO 



AZIMUTH HEIGHT EXPOSURE E /P 
DEGREES MtTERS GM-SEC/CU.M SEC/CU.R 

XlOE+b 

114.0 .2 0 0. 
114.0 .4 0 0. 
114.0 - 8  0 0. 
114.0 1.6 0 0. 
114.0 3.1 337 7.375E-07 
114.0 6.2 245 5.31lE-07 
114.0 9.3 102 2.242E-07 
114.0 12.4 174 3.811E-07 
114.0 15.5 384 8 . 4 n 7 ~ - 0 7  
114.0 18.6 305 b.6VlE-07 
114.0 21.7 107 2.342E-07 
114.0 24.8 139  3.045E-07 

M 114.0 31.0 127 2.795E-07 
114.0 37.2 96 2.104E-07 
114.0 43.4 28 6.147E-01 
114.0 49.6 59 1.302E-07 
114.0 55.8 48 1.069E-07 
114.0 62.0 1b 3.62 lE-08 

AZ 1~1uTn HE IGHT EXPOSUKE F/O 
OELhtES METERS GM-SEC/CU.M SEC/CU.M 

X10Et6 

122.0 .2 0 0. 
122.0 .4 0 0. 
122.0 .n 0 0. 
122.0 1.6 45 9.8b5E-08 
122.0 3.1 55 1.221E-07 
122.0 6 .2 145 3.184E-07 
122.0 9.3 45 9.865E-08 
122.0 12.4 63 1.390E-07 
122.0 15.5 56 1.244E-07 
122.0 18.6 215 4.718E-07 
122.0 21.7 116 2.551E-07 
122.0 24.8 205 4.487E-07 
122.0 31.0 23 5.150C-08 
122.b 37.2 127  2.7V4k-07 
122.0 43.4 56 1.22VE-07 
122.0 49.6 55 1.209E-07 
122.0 55.8 47 1.040E-07 
122.0 62.0 34 7.522E-08 

AZ IIIUTH HE lLHT EXPOSURE F / O  
OEGhEES METERS GM-SEC/CU.M SEC/CU.M 

X10E+6 

EU/U DISTANCE 4IIV.UTH HEIGHT EXPOSURF F/O EU/U OlSlANCE 
i1sa.n M E T E R S  o t c k t ~ s  MElEKS G M - S ~ C ~ C U . M  SEC/CU.M 1tso.n M E T E R S  

XlOE+6 , 
0. lbOO N 114.0 .2 0 0. 0. 1600 
0. 1600 
0. 1600 
0. 1600 
1.033E-06 1500 
7.533e-07 1600 
3.139E-07 1600 
5.336E-07 1 ~ 0 0  
1.177E-06 1600 I 
9.367t-07 1600 
3.278t -07 l o 0 0  
4.263E-37 lL0O 
3.914E-07 1603 
2.Y4bt-07 1600 
8.6Lbk-08 luO0 
1.823E-07 lbOO 
1.497E-07 lbOO 
5.070E-08 lbOU 

- - - -. 

tU/O OlSlANCE AZIdUTH HE IGHT EXPOSURE F/O EU/U DISTANCE 
l/SCt.M METLRS DFCdFES HE TERS GM-SEC/CU.M SEC/CU.tl l/$Q.M METERS 

X10E*6 

0. 1600 N 122.0 .2 0 0. 0. l o 0 0  
0. l b 0 U  
0.  lbO0 
1.381E-07 l t 0 O  
1.710E-07 lCOO 
4.457E-07 1600 
1.381E-07 1600 
1.946t-U7 lbO0  
1.741L-07 I t 0 0  
6.605t -07 1b00 
3.571E-07 lbOO 
6.2d2E-07 l t O U  
7.209L-08 lbOO 
3.Y12t-07 1600 
1 . 7 2 l t - 0 7  1690 
1.693E-07 I t 0 3  
1 .455 t -07  1600 
1 . 0 5 j t - 0 7  l b 3 0  \ 

\ 

EUlU DISTANCE A Z  l b u T H  HEIGHT EXPOSUKE E /O EU/Q DISTANCE 
1l50.M METEXS DECUEES METERS GM-SEC/CU.M SEC/CU.M l/SO.M HETChS 

XlUE+b 

0. lbCO , 

4 .983 t -0d  1600 
1.73bE-08 lbOO 
0. lb0O 



T O Y E R  D A T A  FOLLOU.... T O h E R  D A T A  FOLLOU.... 
1 

T E S T  04 A U G U S T  8, 1967 0 4 0 5  T O  0421 P S T  T E S T  0 4  A U L U S T  8. 1 9 6 7  0 4 0 5  T U  0421 P S T  
' Z I N C  S U L F I D E  R E L E A S E  F R O M  E L E V A T I O N  O F  2 M  F L U O R E S C E I N  R E L E A S E  F R O M  E L F V A T I U N  O F  2 M  

3 2 0 0 1  A R C  U= 1.4 WSEC A T  t n  3 2 0 0 M  A R C  U -  1.4 M / S E C  A T  2 M  

, 
AZIMUTM M E I G H T  E X P O S U R E  E / O  E U / O  O I S T A N C E  A 2  I H U T H  H E I G H T  E X P O S U R E  E / O  E U / O  D I S T A N C E  
D E G R E E S  M E T E R S  G I - S E C / C U . M  SEC/CU.M l / S O . M  M E T E R S  D E C k E E S  M E T E R S  GM-SEC/CU.M S E C / C U . N  l / S O . W  M E T E R S  

X l O E + 6  X l d E t 6  
I 

A 2  l H U T H  ME I G H T  E X P O S U R E  E / O  
O E G R E E S  M E T E R S  G I - S E C / C U . M  S E C / C U . M  

X  10 E  6  

A Z I M U T H  H E I G H T  E X P O S U R E  E / Q  E U / P  D I S T A N C E  
D E G R E E S  M E T E R S  GM-SEC/CU.M S E C l C U . 1  l / S Q . H  M E T E R S  

X l O E * 6  

A Z  I h U T H  H E I G H T  E X P O S U R E  E / O .  EU/U D I S T A N C E  
l / S P . M  M E T E R S  

A 2  l k l l T l . 1  H E I G H T  E X Y O S U I I E  F / O  E U / U  I J I S T A N C L  
O E L N E E S  M ~ T E R S  G H - S E C / C U . M  SEC/CU.H I /SO.H n t T t m s  

X 1 0 E + 6  



-. 

AZIMUTH HEIGHT EXPOSURE E/O ' 
DEGREES METERS GM-SEC/CU.M SEC/CU.M 

XlOE+b 

W 122.0 .2 0 0. 
u 122.0 .4 0 0. 
W 122.0 .8 0 0. 
N 122.0 1.6 0 0. 
U 122.0 3.1 0 0. 
W 122.0 6.2 0 0. ' 122.0 9.3 . 32 7.011E-01 

122.0 12.4 44 9.772E-08 
H 122.0 15.5 0 0. 

122.0 18.6 2 6.373E-09 
122.0 21.7 24 5.311E-08 
122.0 24.8 11  2.433E-08 
122.0 31.0 2 0 '  4.461E-08 
122.0 37.2 3 7.759E-09 
122.0 43.4 3 7.534E-09 
122.0 49.6 0 0. 

M 122.0 55.8 25 5.531E-08 
H 122.0 62.0 46 1.028E-07 

AZIMUTH HEIGHT EXPOSURE F/O 
DEGREES METERS GH-StC/CU.H SEC/CU.H 

XlOE*6 

EU/O DISTANCE AZIMUTH HEIGHT EXPOSURE F / O  
1lSO.M METERS DEGUEES METERS GM-SEC/CU.M SEC/CU.M 

XlOE*b 

EU/O DISTANCE 
11so.n . . ~ E T E R S  

EU/9 'ISTANCE AZIMUTH HEIGHT EXPOSLIRE . E/O 
llETtRs ! UELktES METER) GM-StC/CU.M SET/CU.M 

, XlOE*h 

tU/O DISTANCE 
l/SO.'i METERS 



G I O U N L  L F W E L  A N b  T O H E N  S h M P L I N G  A T  2 0 0 M  A h 0  8 U O M  U N L Y .  A F T h R  R k L A T l V E L Y  M I N O R  E X T Y A P O L A T I U N  O N  N O N T H .  B U T H  
A Y C S  E M e R A C E  C R L S S W I Y I I  E X T E N T  O t  T R I C L R .  n N L Y  5 l O r E R S  S A M P L I N G  A T  E A C t I  A R L I  3 O F  C T O r E k S  " H I T H  E M B R A C E  T H E  
V E R T I C A L  t X T E l r T  O F  T R A C E R .  O l R E C l l U N  S r l E A R  U l T H  H E I G H T  I S  U B V I U U S  F R U M  T O Y t R  S A M P L k S .  

. T E S T  C l  S E P T E M B E R  1 5 ,  1 9 6 7  U O b O  T O  U O l S  P S T  
K H Y P T U N - 8 5  R E L E A S t  F R U H  F L E V A T I U N  O F  1 M  

ZOOM A K C  S A M P L E R  H T  1 . 5 4  Ll= 1 . 4  M / S E L  AT Z Y . ,  

A2 l W U T H  E X P U S J R  t E / C  t U / O  D I S I A N C t  
D E G k E t S  C l - S E C / C U . M  S F L / C U . M  I .  t l E l E K S  

X l O t 4 7  

Z U O  
ZL iO 
2 U O  
zoo  
Z U O  
2 0 0  
2 0 0  
2 0 0  
2 0 0  
2 0 0  
2 0 0  
2 0 0  
2 U O  
Z U O  
2 0 0  
2 0 0  , 
2 0 0  
2 0 0  
2 0 0  

T E S T  C 1  S E l ' T t Y U F K  1 5 ,  1 9 6 7  U O 0 O  T U  0 0 1 5  P S T  
K N Y P T C N - 8 5  R F L F A S L  F R U M  E L E V A T I O N  OF In 

anou A ~ C  S A H P L ~ P  HT 1 . 5 ~  U= 1 . 4  M / S E C  A T  zn  i 

8 u O  
a u o  
8 3 0  
8 u O  
8 U C  
e u o  
8 0 0  
8  u 0  
8 b O  
nu0 
B U D  
B U D  
8 0 0  
Flso 
8 0 0  
B U O  



TES; C 1  SEPTEMbFR 15, '  1 9 6 7  UOUO TU UP15 PST 
FRYPTON-85 RELEASE FROM E L E V A T ~ I J N  b~ 1M 

200M h R C  U *  1.4 H/SEC AT 2M 

9 0  .O .n 1 6 2 9 4 2  1 . 4 9 5 ~ - 0 3  z . o ~ ~ E - u ~  cou 
91.0 1.5 1 3 7 5 2 2  1 .262E-03 1 .766t -U3 I LOU 
9 1  .O 3  - 0  7 2 9 3 3  6.691E-04 9 .368t -U4 <OU 
98.0 6.1 5 6 7 9  5 .211E-05 . 7 .2YSt -05  LOU 
96.0 10.6 0  0. 0. LOU 

AZIMUTH HEIGHT tXPOSURE 
DEGREES METER) C1-SEC/CU.M 

X 1 0 € * 7  

AZIMUTH HEIGHT tXPnSURF 
OFGkfES METERS CI-StC/CU.M 

X13E47 

I 
4.014 t - 0 4  LOU 
5.446E-04 LOU 
7.737E-U4 ZOU 
6.579E-b4 2 0 0  
9.1 7 0 t - 0 5  LOU 

TOYER DATA FOLLUY.... 

TEST C l  SFPTEMBFR 15.  1 9 6 1  0 0 0 0  T J  0 0 1 5  PST 
KRYPTLN-85 RELEASE FRUM ELEVATlUN OF IM 

BOOM ARC U' 1.4 M/5EC AT 2 %  

AZIMUTH HEIGHT EXPOSlJkE 
DFGkEES METERS CI-SEC/CU.M 

XIOF47 

AZ lMUTH H E l G H l  EXPOSURE F /O EU/U DISTANCE 
OtGGEES METER) CI-S€C/CU.M SEC/CU.M l/SQ.M K E T t R h  

X l U F + 7  

& Z I H U T H  HEIGHT EXPOSURE E/O EU/U b I>TANCE 
DEGREES METERS CI-SEC/CU.M SEC/CU.M l/SQ.M METER) 

X I U E + 7  



GROUNO LEVEL &NO T I d E P  S 4 4 P i l Y 5  t1 2 3 3 4  t Y )  8 3 3 4  J Y L I .  AFTE3 aATHER BOLO EXTRAPOLAl lON ON SOUTd END OF 2331-  
h a t .  B O T H  A R C S  E M ~ R L : E  :RISSWINO E X T E Y T  IF TRL:ER. ONLY 3 T D Y E R S  SLHPLINS & T  E A C H  A ~ C ,  AND ONLV 3 OF T n t s E  
INTERCEPT TRlCER. Y9YE I F  I H E  TvERS EN834CE THE VERTlC4L EXTENT OF THE PLUME DURING T H I S  UNSTABLE RELEASE. 

TEST C2 3CTOBER 17. 1 9 5 7  0 3 3 2  TO 1 8 1 7  P S I  
%RIPTON-85 aELE4SE F a I M  E L E V I T l O Y  OF 1 q  

233W 4RC SAMPLER qT 1.5M U= 4.1 4ISE: 4 1  2M 

AZIMUTH -EXPOSJRE E /O 
DEGREES Cl -SEC/CU. I  SEC/CU.M 

X 1 0 E t 7  

113.3 3  I. 
112.0 9 0  1.072E-07 
114.3 3 6 3  8.89OE-06 
116.0 3 9 3 1  3.637E-35 
118.0  7 3 8 1  7.323E-05 
1 2 3 . 1  1 3 % 3 1  1.223E-30 
122.3 1 7 7 2 7  1 .525E-1% 
124.0  1 9 3 0 5  1.771E-04 
126.3 2 0 4 3 6  1.875E-04 
128.0 2 1 2 2 9  2 .223E-31 
130.0 2 1 3 7 5  2.016E-34 

B 132.3 1 7 1 7 7  1 .575E-3% 
E 134.3 1 1 1 7 4  1.315E-1s 
E 136.0 5 1 4 1  4 .717E-05 
E 138.0 1 8 1 9  1 .6b9E-05 
i 140.3 3 9 5  3 .529E-36 
E 1 S Z . l  3 1  ?.333E-37 
E 141.3 3  3. 

E  J /O D l  STLYCE 
l/SO.M 4ETESS 

TEST C2 OCTOBER 17.  1 9 6 7  0 0 0 2  T J  0 8 1 7  PST 
KRYPTON-85 RELEASE FROM E L E V I T I O Y  OF 14 

8 0 0 1  43C SA1DLE7 q l  1.5M J *  4.1 1 I S E C  AT 2M 

42 IMUTY EXPOSJRE E 1 5  EU/3  3 I S T \ Y C E  
OEG4EEI C l - S E C / C J . 1  SECfCLl.1 l l S 1 . 1  I E T E 4 S  

X10E+7 

3 3 3  
3 0 0  
3 1 3  
8 0 0  
3 0 0  
3 1 3  
3 0 0  
9 0 0  
3  I 3  
BOO 
BOO 

CROSSWIND INTEGRLTED= 1 .859E-03 7.626E-03 
SE:ISO.'4 1  11 



T O Y E R  O A T 4  FOLLOY... . 
1E);t CZ O C T O B E R  l l r  1 9 6 1  0 8 0 2  T O  O D 1 1  P S I  

' K R Y P T O N - ( 5  R E L E A S E  F R O M  E L E V & T I O I  O F  1 4  
2 0 0 4  ARC U *  4.1 W l S E C  A T  2n 

4 Z 1 4 U l H  H E I G H T  E l P O S ' J t E  € 1 2  E J / O  O I S T A W C E  
O E G R E E S  M E T E R S  C I - S E C / t U . W  S E C l C U . 4  1 1 5 9 . 1  M E T E R S  

X l O E * l  
, 

N 9 0 . 0  - 8  0 0. 0. 2 0 0  

4 1 1 1 U T q  H E I G Y T  E t P 3 S J a E  E l  0  ~ u l l  OISTANC< 
D E G R E E S  M E T E R S  C l - S E C / C U . W  S E C / t U . M  1 l S 0 . 4  M E T E R S  

l l O E t 7  

T E S T  C 2  O C T O B E R  1 7 1  1 9 5 7  0 5 3 2  T O  3 0 1 7  P S T  
KRYPTON-as OELEASE F R O M  ELEV~TIIIN O F  11 

0 0 3 ~  ARC U =  4 .1  d / S E :  4 1  2 1  

AZIMUTH HE IGHT E X P D S U ~ E  E / O  EUI? DISTANCE 
DEGREES M E T E R S  CI-SEC/CU.M SEC/CU.M 11so.q M E T E R S  

t l O E t 7  

A Z  IHUTH HE ICHT EXPOSURE E l ?  E U / O  D I S T A N C E  
D E C R E E S  1 E T E a S  C l - S E t l C 3 . M  SEC/:U.M 1 I S P . q  M E T E R S  

X 1 3 f * 7  

A Z I 4 U T Y  H E I C Y T  E I P J S ' J R E  E l  0 E U l O  D I S T A N C E  
3 E t R E E S  M E T E R S  : l - S E T / C 3 . r  SEC/:U.I 1 I S O . M  M E T E R S  

X 1 3 E * 7  



GROUND L E V E L  AND T O Y E R  S ~ M P L I N G  t~ 2301 I Y ~  100a IMLY. o o T n  A R C S  S E V E R E L Y  TRUNCATED A T  sourn END. 
I N L V  3  T l d E R S  SAMDLING AT EACH ARC1 5  OFTHE 6  TOYERS INTERCEPT TRACER. W3 l O d E 1  C34PLErELV EqBIACES TUE 
VERTICAL EXTENT OF TRACER OURlNC T I I S  RELEASE INTO AN UNSTABLE ATMOSPHERE. 

TEST C3 'JCTOBER 23, 1 9 6 7  1 1 3 2  TO 1 1 1 5  P S I  
KRYPTON-I5 RELEISE FR3M E L E V I I I I Y  'IF 1 4  

Z O D I  AaC SAq'LEa 4 1  1.5M U= 0.2 d/SE: AT 2M 

AZlMUTn EXPOSURE E/O EJ/O DISTANCE 
D E G R E E S  CI -SECICJ.~  S E C / C U . M  l / s a . n  M E T E R S  

X I  OE + 7  

9 4 . 9  2  3  
96.9 300 
9 8  .O 1 0 5 6  

100.0 1 9 6 1  
132.3 ,381 
134.0  5 9 6 1  
106.0 0 3 6 1  
138.0 9 7 7 7  
110.0 , 9 3 2 2  
112.0 9 2 9 8  
119.3 9 5 1 5  
116.9 3 4 7 2  
118.0 1 0 7 2 6  
120.0 1 7 5 6 1  
1 2 2  .O 1 9 2  5  3  
124.0  1 7 3 4 3  
126.3 1 5 3 3 3  
128.0 1 7 5 9 1  
130.0 1 7 7 3 3  

0 132.0 1 7 9 9 6  

CROSSYIYD 1NTEG7ATEO= 

TEST C3 OClO0ER 2 3 ,  1 9 5 7  1 1 3 2  TO 1 1 1 5  PST 
KRYPTON-05 QELELSE F31'4 ELEV9TIOY OF 1'4 

8ODM LRC SAMPLER 4 1  1.SM U- 8.2 I / S E :  47 2M 

AZIMUTH EXPOSURE E / 2  EJ/O DISTANCE 
DEGREES Cl-SEC/CU.M SEC/CU.M l/SO.M METERS 

X 1 0 E t 7  

132.3  1 1 .  0. 9  3 0  
104.0  2 k 1  1 . 3 1 i E - 3 5  9 .313E-35 3 1 3  
136.3 5 6 1  2.350E-06 1.935E-05 0 0 0  
108.0  b 0 4  2 .075E-36 2.35.7E-35 3 0 0  
110.3  2 5 1  1 .097E-3b 0.994E-06 BDO 

BOO 
3 1 3  
330 



T E S T '  ~ 3  OCTOIER 23, 1 9 6 7  1 1 0 2  TO 1 1 1 6  P S I  
(RIPTOY-85 *ELEASE FROM ELEVITIOW OF I* 

Z D J M  IRC . U -  8.2 ~ / S E C  h r  214 

A Z I 4 U T H  HEIGHT EXP3S'JXE € 1 0  . EU/D DISTANCE 
DECREES METERS Cl-SEC/CU.M SECiCU.M l/SO.W METERS 

X l O E * 7  

31). 3  .B 1 3 5 5  4.437'-36 3.531E-05 ZOO 
98.0 1.5 1 3 5 6  4.437:-35 3.53OE-35 2 3 1  
98.0 3.0 1 0 4 0  4.371E-06 3.584E-05 2 0 0  
9 8  .O 6.1 775 3.257E-06 2.671E-05 2 0 0  
98.0 10.6 4 7 4  1.994E-36 1 .535E-35 2 0 3  

LZI ' iJ I ' i  H E l L H T  E X P I S J t E  E I  P  E d l l  OISTAYCE 
DECREES METERS CI-SEC/CU.M SEC/:U.M 1ISO.M METERS 

X l O E * 7  

114.3 .¶ 3 5 3 k  4.049E-05 3 . 3 2 0 i - 0 4  2 0 0  
114.0 1.5 3 5 1 6  3.33BF-35 3 . 2 7 9 E - I 1  2 0 0  
114.0 3.0 9 1 2 8  3.836E-05 3.145E-04 ZOO 
114.0 6.1 7 7 2 4  3.24bE-05 2.661E-04 2 0 0  
114.0 10.6 5 0 7 8  2.134E-35 1.75OE-34 2 0 1  

AZIMUTH H E I G ~ T  EXPDSURE E/O E J / 2  DISTANCE 
OEGaEES METE35 C l -SECICJ.M 5ECI:U.M - 1ISO.M METERS 

X l O E * 7  

TOYER,OATA FOLLOW.... 

TEST C3 OCTOBER 23,  1 9 6 7  1 1 0 2  T J  1 1 1 6  P S I  
<RIPTOY-85 I E L E A S E  FROM ELEV4TIUH OF 1 4  

833M tRC U= 8.2 NISEC AT 2M 

A z l r u T n  HEIGHT E X P D S U R E  E / a E U / ~  DISTANCE 
DEGREES METERS CI-SEC/CU.M SEt/CU.M l /SQ.r l ,  METERS 

i 1 0 E * 7  

AZIMUTY HEIGHT EXPOSURE E / 3  
DECREES ' i E r E I S  C l -SECICJ.M SEC/:U.M 

X10E*7 

\ 
EU/P DISTANCE 

l / S O . 4  METERS 

4 Z l q J r i  YEILHT EXP)S J I E  € 1  3 EU/P DlSTANCE 
DEGREES METERS Cl-SEC/CJ.M 5ECI:U.M 1/SP.q METERS 

X13E*7 



GROJNO L E V E L  AND T O Y E R  SLWPLINC IT 2 3 1 ~  AND 8 3 1 ~  ONLY. ' B O T H  A r e s  TRUNCATED AT sourn EDGE. ON eoon-ARC, sus- 
PECT FURTiER SAMDLIYG I Y  S I J T H  YOJLO H4VE REVELLED A  8 lMOO4L DISTRIBUTION.  ONLY 3 TOYERS SAMPLING AT EACH ARC, 
FOUR TOYERS INTERCEPTED TRACER DURIN; T d l S  R E L f 4 S E . I N T O  LN UNSTABLE ATMJSPHERE. 

TEST C4 OCTOBER 24,  1 9 6 7  1 1 0 4  TO 1 1 1 4  PST 
KSVPTON-85 RELEASE FROM E L E V t T I O Y  OF 1 q  

z 0 3 q  IRC S A ~ P L E Q  HT 1 . 5 ~  9- 4.1 MISEC rr 214 

A2 IMJTM EXPOSURE E l 0  
DEGREES CI-SEClCU.N SEC/CU.M 

X lOE47 

104.0 0  0. 
116.1 . 33)  l . 3 5 3 E - 3 5  
108.0 1 3 3 8  4 .53 lE-35 
110.0 4 2 8 7  1.880E-05 
112.0 . 1 0 6 b 7  5.679E-05 
1 1 4  .0 1 3 8 3 1  b.05bE-35 
116.0 1 7 3 5 4  7.48OE-05 
118.3 1 3 1 5 3  9.5?9E-35 
120.0 2 2 3 5 4  9 .115E- I5  
122.0 2 3 7 6 2  1 .042E-04 
124.D 2 2 3 1 3  9.789E-05 
126.0 1 8 2 7 3  8.014E-35 
128.0 1 6 5 7 2  7.269E-05 
133.3 15.172 5.555E-35 

B 132.5 1 1 5 0 1  5.945E-35 

2 0 0  
ZOO 
2 I I 
2 0 0  
2 0 0  
? I 0  
2 0 0  
2 0 0  
? ) 3  
2 0 0  
2 0 0  
? 3 3  
2DO 
2 0 0  
? I  3  

TEST C4 OCTOBER 24, 1 9 5 7  1 1 3 5  7 3  llli PST 
I R Y P T O Y - I 5  *ELELSE FPOU ELEV4TIOY OF 1Y 

BOOM LRC SAMPLER I41 1.5M U= 4.1 #/SEC 4 7  2H 

4ZIYUT-l EXPOSjPE E l l  E J / P  OISTLHCE 
DEGREES Cl-SEC/CU.Y SE:/:U.'4 1  4 E T F i S  

C l O E * 7  

BOO 
9 1 0  
8 0 0  
I 1 3  
8 0 0  
9 0 0  
3 3 0  
BOO 
1 0 0  
3 1 3  
8 0 0  
BOO 



T E S T  C 4  O C T O B E R  2 % .  1 9 5 7  1 1 0 4  1) 1 1 1 4  P S I  
< * Y a l O Y - I 5  3 E L E 4 I E  F 3 O M  E L E V I T I O Y  O F  l q  

2 0 3 M  & R C  U =  4 . 1  M / S E C  A T  2M 

4 2 1 M U T i  t l E l G l T  E K P I S U Z E  E l  0  E U / P  D I S T A N C E  
D E G R E E S  M E T E R S  C I - S E C / C U . M  SEC/:U.Y 1 / S P . 4  q E T E a S  -. 1 1 0 E * 7  

'A 98 .9  .B 0  0. 0. 2 0 0  

\ 
A Z I ~ U T Y  HEIGHT E X P O S U R E  E / 1  E J / I  D I S T A Y C E  
3 E t l E E S  q E T E 3 S  C I - S E C 4 C J . M  SECl :U .Y  1 l S P . q  q E T E R S  

X l O E * 7  

4 Z I Y U T - i  Y E l G i T  E K P 3 S U 3 E  € 1  2 E J / O  D I S T A N C E  
D E G R E E S  M E T E R S  CI-SE:/CL,.M SEC/:U.Y 1 1 s o . q  ~ E T E R S  

l ( l O E 1 7  

T O Y E R  0 4 1 4  FOLLOW.... 

T E S T  C 4  O C T O B E R  2 4 ,  1 9 6 7  1 1 0 4  T O  1 1 1 4  P S I  
K R Y P T O N - 8 5  R E L E A S E  F R O M  E L E V I T I D Y  O F  1 Y  

8 0 0 ' l  4 3 C  U '  4 . 1  U I S E C  4 1  2M 

RLI ' lJ1- i  I E I G H T  E K D I S J a E  E l  3  E U / O  0 1 S T 4 N : E  
D E G R E E S  M E T E R S  ( 1 - S E t / C U . W  SEC/:U.M l l S 0 . Y  l E T E R S  

X I O E + 7  

& L I q J I - i  I E I G d T  E X P 3 S J q E  E l l  E U / 3  0 I S T L N : E  
D E G R E E S  M E T E R S  C l - S E C / C L l . l l  SEC1:J.W 1 l S O . Y  ' IETERS 

1 ( 1 3 E + 7  

4 L 1  
D E G  

M U T M  H E l G J T  E X P J S U R E  E  / 3  E J / J  D I S T A N C E  
3 E E I  I E T E 3 S  C I - S E C 4 C J . W  S E C l C U . M  1 l S P . Y  M E T E R S  

X 1 0 E * 7  



GROUND L E V E L  AND TOYER SAMPLING AT ZOOM AND 8OOH ONLY. KRYPTON RELEASED ABOUT 2 M  TO RIGHT ( F A C I N G  DOWNWIND) 
AND Ill BELOW ZNS RELEASE P O I N T .  BOTH ARCS EMBRACE THE CROSSWIND O l S T R l B U T l D N  OF TRACER. BOTH TRACER O I S -  
T R I B U T I O N S  EXTENDED ABOVE TOYER TOPS*  BUT MAXlMUM CONCENTRATIONS WERE GENERALLY BELOW TOWER TOPS. -- - , 

TEST CS NOVEMBER 8 1  1 9 6 7  0 5 1 2  TO 0 5 3 2  PST, TEST C5 N u V t H B F R  0 1  1 9 6 7  U S 1 2  TU U 5 3 2  PST 
Z l N C  S U L F I D E  RELEASE FROM E L F V A T I O N  OF 2M KRYPTON-RS RELEASE FRUM E L F V b T l U N  OF I M  

ZOOM ARC SAMPLER H T  1.5M U *  2 . 1  H /SEC AT 2M 700M ARC S A P P L t R  HT l . i M  , U *  L . U  M/SEC AT 2 H  
-- 

A 2  IMUTH EXPOSURE E  / 0  EU/O D I S T A N C E  
DEGREES GM-SEC/CU.M SEC./CU.M l /SO.M METERS 

CROSSWIND INTEGRATED= 2 . 1 5 b E - 0 2  6 . 0 4 3 E - 0 2  
SEC/SO.M 1  /M I 

T E S T  C5 NOVtMBER 8 ,  1 9 6 7  0 5 1 2  TO 0 5 3 2  PST TEST C5 NUVtPUFK 8 ,  1 9 6 7  0 5 1 2  TU U S 3 2  P L T  
Z I N C  S U L F I D E  RELEASE FRUM E L E V A T I O N  O F  2H KKYPTUN-85  K E L E A S t  F R U M  E L F V A T l U N  OF 1 M  . 

B O O M  A R C  S A M P L E R  H T  1.514 U =  2.8 M / S E C  A T  LM R O U ~ !  & K C  S A ~ P L ~ R  H T  1 . 5 ~  u =  2 . b  M / S E L  A T  2 ~  

A2 IMUTH EXPCSURE E / O  EU/O D I S T A N C E  A Z I K U T H  EXPUSURt E l  u t U / O  O l S T A h C C  
D E C K E E S  G N - S E C / C U . M  ~ E C I C U . M  l / s a . ~  M E T E R S  D F G ~ E ~ S  C I - S E C / C U . H  ~ I C / L U . M  I / S U . H  M E T E ~ S  

X.IOE+b X 1 0 t * 7  

9 .  
2 . 7 1 4 E - J 7  
5 . 5 2 6 t - O h  
9 . 9 2 7 ~ - u b  
h . ? d l  t - i i h  
3 . b b 4 t - d 6  
8 . 9 9 b t - 0 6  
1 . 3 1 1 E - 3 5  
1 . 7 5 5 t - 0 5  
1 . 9 b O t - 0 5  
2 . 7 0 5 t - U 5  
3 . 1 9 9 t - 0 5  
1 .3 t l b t -115  
3 . 9 Y 4 t - 0 6  
2.7141-117 
n. 

R U O  
B d 0  
R O O  
8 U C  
l'b P 
R U  0 
R b @  
9 .10  
euo 
8UO 
8  0  0  
8 b O  
8 0 0  
q u o  
8  b  0 
8bO 

CROSSWIND INTEGRATED= 3 . 4 0 5 E - 0 3  9 . 5 3 4 E - 0 3  
SEC/SO.M l / M  



TUhER DATA FOLLOW.. . 
, TOYER OhTA FOLLUU.... 

TE'ST CS NOVEMBER 8, 1 9 6 1  0 5 1 2  TU 0 5 3 2  PST 
: ,  ZINC SULFIDE R E L E A S E  F R O M  ELEVATION OF 214 

TEST C5 NUVtM8ER 8 1  1 9 6 7  0 5 1 2  TU 0 5 3 2  P S I  

' 2 0 0 ~  A R C  U. 2.8 H/SEC A T  2M 
KNYt'TUN-85 RELEASE FROM ELEVATlON OF 1M 

A ~ C  U= 2.8 M/)EC AT 2~ 

AZIMUTH HEIGHT EXPOSURE E/O EU/P A2 l H U l  H HE IGHT t XPObURE E / Q  EU/U DIbTANLE DEGREES METERS GM-sEC/cU.M SEC/CU.M l/SO.M METtRS D ~ C & F E S  M ~ T E R S  C I - S ~ C / C U . M  S E C / C U . M  ~ / S Q . M  M ~ T ~ R ,  
X 1 0 E * 6  X l u E * 7 '  

A Z l I 4 U l h  HEIGHT EXPOSURE F / Q  
OEGKEES METERS GM-SEC/CU.M SEC/CU.H 

X 1 0 E * 6  

106.0 .3 1 7 2 9 6 7  1 .730E-04 
106.0 . 7  2 6 1 8 4 7  2 .618E-04 
106.0  1.4 2 2 2 8 0 9  2.22ME-04 
106.0 1.5 2 3 1 7 2 9  2 .317E-04 
106.0 2.7 2 6 0 7 6 2  2 .601E-04 
106.0 4 . 1  2 2 9 3 5 6  2.294E-04 
136.0 5.4 2 4 4 8 5 8  2.44YE-04 
106.0 6.8 1 9 9 4 5 1  1 .995E-04 

5 106.0 8.1 1 5 3 1 8 9  1 .532E-04 
106.0 9.5 1 5 4 6 1 4  1 .546E-04 
106.0  10.8 1 2 5 3 9 6  1 .254E-04 
106.0 13.5 1 1 2 4 4 2  1.124E-04 
136.0 16.2 7 9 5 7 9  7 . 9 5 8 ~ - 0 5  
106.0 l d . 9  3 9 3 7 4  3 .917E-05 
106.0 21.6 2 3 3 3 9  2 .334E-05 
1U6.0 24 .3  1 0 8 5 9  1.086E-05 
106.0  27.0 7 9 1 3  7 .913E-06 

A2 II1UTH HE ICHT EXPOSURE E/O 
OELUEES METERS GM-SEC/CU.M SEC/CU.H 

X l O t + 6  

LO0 
Z O O  
2 3 0  
2 0 0  
2 0 0  
2 3 0  
2 0 5  
2 0 0  
2 0 0  
2 0 0  
2 0 0  

EU/U DISTANCE 
1 /50 .M METERS 

EU/U OISTSNCE 
1/SC.M METERS 

7 . 7 6 2 E - 0 4  1 0 0  
B . z ~ ~ E - o ~  L O O  
7 .184E-04 2 0 0  
8 . 5 3 8 E - 0 4  LOO 
7 . 1 3 Y t - 3 4  2 0 0  
5 . 3 2 0 t - 0 4  LOO 
5.715E-04 2 0 0  
4 . 5 7 1 L - 0 4  2 0 0  
4 - 2 8 4  t - 0 4  200 
4 .096t  - b 4  ?OO 
j . 3 7 7 t - b 4  LUU 
2 . 7 6 Y t - U 4  200 
1 . Y 4 2 L - 0 4  l U U  
1 . 3 1 8 t - 0 4  LOU 
5 . 9 4 1 t - U S  LOU 
3 . 8 1 0 E - 0 5  LOO 
2 . 1 5 Y t - 0 5  2 0 0  

A I I U l I l H  tit l L H l  tXPOSURE E/O 
OEGKFtS METER) C I - S t C / C U . n  SEC/Cb.M 

X 1 u r t  7 

LOO 
LOO 
LOJ 
LOU 

.LOU 

6 . 6 ~ 8 ~ - u 4  LOJ 
6 . 4 Y 7 t - u 4  LOU . 
6 . 3 3 5 ~ - 0 4  LOU 
5 .2L2E-J4  ZOJ 
3 . 2 U 3 ~ - 0 4  L O U  



AZlMUTti  HEIGHT EXPOSURE F / Q  EUlO  DISTANCE 
' DEGREES METERS GR-SEC/CU.M SEC/CU.M , l /SP.M METtRS 
I I X10E*6 

e z l n u T H  HEIGHT E X P O S U R E  € 1 0  
DECREES METERS GM-SEC/CU.M SEC/CU.M 

X l O E * l  

4.723E-05 2 0 0  
3.001E-04 ZOO 
2.784E-04 2 0 0  
3.786E-04 2 0 0  
3.236~5-04 2 0 0  
2.665E-04 200  
2.68YE-04 2 0 0  
2.476E-04 2 0 0  
2.465E-04 2 0 0  
1 . 8 3 4 t - 0 4  2 0 0  
1.674E-04 ?OD 
1.222E-04 2 0 0  
b.665E-05 LOO 

Y . 0 2 3 E - 0 5  .?00 
3.329E-05 2 0 0  
2 .624E-05 2 0 0  
1 .OZOE-05 2 0 0  

EU/O DISTANCE 
l/SO.M METERS 

4 . 6 2 1 t - 0 6  200  
7.143E-06 200  
7 . 2 4 7 t - 0 6  200  
1 . 0 Y l t - 0 5  - 0 0  
1 . 0 0 1 t - 0 6  2 0 0  
1 . lSBE-05  COO 
1 . 2 8 3 t - 0 5  200  
1 .105L-05 LOO 
1 .261 t -05  LOO 
9.866E-06 200  
1 .129C-05 '00 
8 .505E-06 ? 0 0  
7 . 7 3 5 t - 0 6  200  
b .059E-06 200  
4 .167E-06 LOO 
2.793E-06 200  
1 .363E-06 LOO 

1.4bbE-06 LOU 
2.497t -U6 LOU 
3 . 4 7 4 t - 0 6  LOU 
b .894 t -u6  LOU 
8 .3J6 t -U6  LOJ 

TOkER DATA FOLLOW.... Tr lUtR DATA FnLLuW.... 
\ 

TEST C5 NCVEMBER 8, 1 9 6 7  0 5 1 2  TO 0 5 3 2  PST I F 5 1  C5 NtVEMbER 8. 19b7  u s 1 2  Tu u 5 3 2  PST 
2116 SULFIDE RELEASE FROM ELFVATION OF LM K k Y F T C N - 8 5  RFLEASt FRuM ELEVAI IUN  D f  

8 0 0 k  ARC U' 2.8 M/SEC AT 2 M  hOUH AnC U' 2 .6  H/>EC AT 2M 

AZIMUTH HEIGHT EXPOSURE F/O EU/O DlSTENCE A L I I I I I I H  t i t I L t 1 1  tXPOSUKE E/Q Eu /u  UIbTANLE 
DEGREES METERS GM-SEC/CU.M SEC/CU.n I /SO.M METERS DEGKEtS MtTEKS CI-SEC/CU.M StC/Cu.H 1/5O.M H t T k R b  

X lOE*6  X1UE+7 



' r z l n u ~ n  HEIGHT E X P O S U R E  E / O  
DEGREES METERS GM-SEC/CU.M SEC/CU .M 

X10E*6 

ALINUTH HEIGHT EXPOSURE F/O 
DEGREES METERS GM-5EC/CU.M SEC/CU.M 

X 1 0 E t 6  

114.0  . 3  9 6 7 0  9 .671E-06 
114.0 .5 8 0 3 0  8 .031E-06 
114.0  1.1 1 1 6 7 2  1  . l h 7 E - 0 5  
114.0 1.5 2 2 1 8 4  2.218E-05 
114.0  2.1 1 2 3 2 7  1 .233E-05 
114.0  4 .2  1 0 9 6 7  1.09YE-05 
114.0  6.3 1 9 7 3 9  1 .974E-05 
114.0 8 .4  2 0 0 8 4  2 . 0 0 0 t - 0 5  
1 1 4 . 0  10.5 1 8 1 7 1  1 .817E-05 
114.0  12.6 9 4 5 0  9 . 4 5 0 E - 0 6  
114.0  14.7 1 3 4 9 7  1 .350E-05 
114.0  16.8 1 2 5 0 5  1.251E-05 
1 1 4 . 0  21.0 8 8 2 5  8 .826E-06 
1 1 4 . 0  25.2 7 4 5 0  7 . 4 5 0 L - 0 6  
1 1 4 . 0  29 .4  4 3 3 9  4 .339E-U6 
114.0  3 3 . 6  4 5 6 1  4 .5hZE-06 
1 1 4 . 0  37.8 3 5 0 8  3 .508E-06 
114.0  4 2 . 0  3 3 1 3  3 3 3 1 4 E - 0 6  

A L  IHUTH HEIGIIT EXPOSURE E/O 
D E G R E E S  M E T E L S  G M - S E C / C U . M  s E r / c u . n  

X l D E + b  

AZIMUTH HEIGHT EXPOSURE E/O 
OECKEES METERS GM-SEC/CU.M ,SEC/CU.M 

X lOE+b 

EU/O DISTANCE 
1/50.M METERS 

1 .703~5-05 8 0 0  
1 .833E-05 8 0 0  
2 . 2 3 3 ~ - 0 5  a o u  
3 .305E-05 LOO 
2 . 1 3 6 € - 0 5  UUO 
2.627E-05 9 0 0  
8.350E-06 8 0 0  
7.774E-06 8 0 0  
1 .361E-05 8 0 0  
1 . 0 l e t - 0 5  e o o  
1.119E-05 8 0 0  
1 . 2 Y l E - 0 5  8 0 0  
8 .751E-06 YOU' 
8 . 1 7 0 t - 0 6  8 0 0  
7 . 1 5 5 t - 0 6  6 0 0  
7 . 3 6 0 t - 0 6  J 0 0  
2 . 7 9 6 ~ - 0 6  n o 0  
1 . 8 4 2 ~ - 0 6  n o 0  

FU/O DISTANCE 
l/SO.M METLRS 

n o 0  
3 0 0  
e.00 
d o 0  
M 0 0  
LOO 
a 0 0  
1 0 0  
b o o  
Y 03 
8  0 0  
bO0 
r 0 0  
6 0 0  
8 0 0  
t o o  
d o 0  " 
BOO 

EU/O DISTANCE. 
i 1 s c . n  M E T ~ R S  

EU/P DISTANCE 
l/SU.W METt3S 

AZIMUTH H t l L H T  tXPnSUHE E/O E b / U  U1bTANC.E 
O E L n E t S  MtTCRS CI-StC/CU.M ScC/CU.M l / > Q . q  Y t T t R b  

114.n  . a  iX , lUEt7 5 2 0 1  2 . 5 5 0 ~ - 0 5  7 . 1 3 9 t - 0 5  a o u  
1 1 4 . 0  1.5 ' 4 0 3 8  1 .YBuE-05 5 . 5 4 3 t - 0 5  0 0 0  
114.P 4.6 4 1 8 4  2.U51E-05 5 . 7 4 4 ~ - 0 5  d o 0  
1 1 4 . 0  10.6 3 2 9 4  1 .615E-05 4 .5L2c-35 o 3 J  

7 1 1 4 . 0  21 .0  ~ 4 6 0  1 . 2 0 6 F - 0 5  3.317t-US 0 0 0  



S A M P L I H G  ZOOM T O  J I U O M l  N U  l U h t k  5 A M P L I N C .  C R O S S W I N D  D l S T R l B U T I O I . I S  R A T H E R  B O L D L Y  I X l K A P 1 I L A I E D  O N  N O R I I I  F U R  
A L L  A k C S  H E Y l l N O  4 0 0 M .  I ( E L 4 T I V E L V  F L 4 1  O R  M U L T I R O O A L  C R O S S W I N O  U I S T R I B U T I U N S .  Z I N C  S U L F I O t  D I S P t R S A L  
I N T E R R U P T t D  F U R  A B f l U T  2 M I N  S T A R T I N G  A T  0 5 0 2 1  F L U O R E S C E I N  A L S O  I N T E R R U P T E D  F O R  A B U U I  4 5  SEC. 

T E S T  U S 6  J U L Y  1 8 ,  1 9 6 7  0 4 4 5  TO 0 5 1 5  P S T  . T E S T  U S 6  J U L Y  1 8 ,  1 9 6 7  0 4 4 5  TO 0 5 1 5  P S T  
I I I J C  S U L F I D E  R E L E A S t  F R O M  E L F V A T  I O N  O F  2 M  F L U O R E S C E l N  R E L E A S E  F R O M  E L E V h T I O M  O F  2614 

ZOOM ARC S A M P L E R  H T  1 . 5 M  Urn 1 . 8  R / S E C  A T  2 M  Z O O M  ARC S A M P L E R  H T  1 . 5 M  Urn 4 . 3  M / S E C  A T  2 6 M  

T E S T  U S 6  J U L Y  1 8 .  1 9 6 7  0 4 4 5  TO 0 5 1 5  P S T  ! T E S T  U S 6  J U L Y  1 8 .  1 9 6 7  0 4 4 5  T O  0 5 1 5  P S T  
Z I N C  S U L F I D E  R E l E A 5 E  F R O M  t L F V A T l 0 N  O F  2 R  F L U O R E S C E I N  R E L E A S E  F R O M  E L F V A T  I O N  O F  2 6 M  

3 0 0 M  ARC S A M P L E R  H T  1 . 5 M  U= 1 . d  M / S E C  AT 2M 3 0 U M  ARC S A M P L E R  t1T 1 . 5 M  U =  4 . 3  M I S E C  A T  2 6 M  

E U / P  D I S T A N C E  
1 I S P . M  M E T E R S  

A Z I M U T H  E X P O S U R L  E I O  
D E G R E E S  G M - S E C I C U . ~  s E c / c u . n  

X I O E * 6  

E U / O  O I S T A N C E  
l / S O . M  M E T E R S  

C R l i S S h  I N U  I N T E G R A T F O =  



T E S T  u s 6  JULY i n .  1 9 6 7  ~ 4 4 5  T O  0 5 1 s  P S T  
Z I N C  S U L F I D E  R E L E A S t  b R O H t L F V A T l U N  OF 2 H  

4 0 0 ~  A R C  S A M P L E R  n T  1 . 5 ~  U=  1.8 n / s E c  2 H  

A Z l h U T H  EXPOSUkt  E / U  EU/O DISTANCE 
DEGkEES CM-SFC/CU.M SFC/CU.M 1lSU.M METERS 

X I O E + L  

CROSSUIND INTEGRATFO* 8 . 3 6 h E - u 3  1 . 5 0 6 E - 0 2  
SFCIS0 .M l / n  

TFST U 5 b  JULY l H ,  106.7 U4G5 1U 0 5 1 5  PST 
ZI::C SULF IDE RE LEAS^ FRLIM E L F V A T ~ O N  nF  L H  

5 0 3 f l  ARC SAWPLFR YT 1.511 U =  1.d H I S E C  AT 2H 

EST U S 6  J U L Y  1 8 1  1 9 6 7  0 4 4 5  TO 0 5 1 5  PST 
FLUGWESCEIN RELCASE FROM E L E V A T I U N  OF 2 b H  

4 0 0 H  ARC SAMPLER HT 1.5M U= 4 . 3  M/SEC . A T  26M 

A2 IMUTH EXPOSURE € I P  EU/O D I S T A N C E  
OFCCEES GM-SECICU.H S tC /CU.H l / S Q . U  METERS 

X 1 0 E * 6  

T t S T  US& J U L Y  1 8 ,  1 9 6 7  0 4 4 5  TU 0 5 1 5  P S I  
FLUUCESCEIN U E L E A S t  FQUH t L E V P T 1 L N  OF 26Y 

50014 ARC SAMPLER YT 1 . 5 H  U =  4.3 14/SEC AT 2 6 H  

A 2  IYL lTh  EXPOSUHt I- /U t U / O  DISTANCE 
DEGkFES GH-SEC/CU.H SrC/CU.M 1/5C.H MEIERS 

X l O E * b  



TtST US6 JULY 1 8 1  1967  0445  I U  0515  PST 
ZltdC SULFIDE NELEASE FROM ELEV4TlUN OF 2q 

h r 7 ~  A R C  SAMPLER HT 1 . 5 ~  us 1.1 n/,rc A T  2 n  

l r l H U l H  FXPOSUY t E lc) tU/O OISTANCE 
O F G ~ ~ E  s tr-SECICU.~ S ~ C I C U . ~  l/su.n nrrcrs 

XlOE*b 

1EST U56 JULY 1E. 1967 U445 TU 0515 PST 
Zlf!C SULFIDE RELEASE FROM ELEVATIDN OF 2M 

7Cb3 ARC SAMtS~ER H i  1.5M 1.d MlSEC AT ZM 

TEST US6 JULY 18. '1967 ) 0445 TO 0515  PST 
FLUURESCElN RELELSE FROM ELFV 

600:4 ARC SAMPLER MT 1.5M 98 

A 2  1HUTH EXPOSURE 
O E L L C E S  GM-SECICU.~ scc/cu.n ' l / su .n  M r r f R S  

. XIOE*b 

CRUSSYINO INTEGRATED* 6.b lbE-04 f.8:;:-03 
6 .  SEC/SO.M 

TEST US6 JULY 18, 1967 0 4 4 5  TU 0515  PST. . 
FLUCWSCEIN RELEASE FROM ELEVLTlON OF 26M I 

70on  rnc SAMPLER HT 1.511 U* 4.3 I/SEC A T  ZCM 

A2 lMUTH EXPOSURE E / O  EU/Q OISTLNCk 
. .DEGREES GM-SEC/CU.W SEC/CU.M 1/SO.M METERS 

X10E+6 



T t S T  U S 6  JULY 1 8 .  1 9 6 7  0 4 4 5  TO 0 5 1 5  P S I  
Z l h C  S U L F I D E  RELEASE FROM ELEVAT l U N  O F  LM 

0 0 0 M  AhC SAMPLER HT 1 . 5 n  U s  1 .0  M/SEC AT zM 

AZIMUTH EXPUSURC €/;I EU/O O I S I P N C E  
OEGUEES GM-SEC/CU.H S t C / C U . H  l /SO.M METERS 

X I O E * b  

TEST U 5 6  JULY 1 0 ,  1 9 6 7  0 4 4 5  TO 0 5 1 5  PST 
7 l N C  S U L F I D E  RFLEASE FRUH E L F V L T I U N  OF 2M 

l 2 O O H  ARC SAMPLER HT 1.5M U =  1.8 t l /SEC AT LM 

A Z I H U T H  FXPUSURt 1 1 0  EU/O DISTANCE 
DEGREES GM-SEC/CU.fl 5FCICU.H 1/5U.M HETERS 

X 1 0 E 4 6  

TEST U 5 6  JULY 1 8 ,  I 9 6 7  0 4 4 5  TO 0 5 1 5  PST 
FLUORESCEIN RFLEASE FROM E L F V A T I O N  O F  26M 

8 0 0 M  bRC SAMPLER HT 1.5M U =  4.3 M/SEC AT 26M 

AZlMUTH EXPOSURF L / O  t U / O  DISTANCE 
DEGREES GH-SEC/CU.M StC/CU.M l /SU.M METERS 

X 1 0 E + 6  

TEST U56 J U L Y  1 8 ,  1 9 6 7  0 4 4 5  TO 0 5 1 5  PST 
FLUOKESCEIN WFLEASt F R O M  E L F V 4 T l U N  OF 26M . 

1 2 0 0 t 1  ARC SAMPLER H I  1.514 .I!= 4.3 H / S E C  AT Zbf l  

LZ IN I ITH EXPOSUKL t / U  t U / P  0 lST.ANCE 
OFLHEESGM-SEC/CU.Y  SFC/LLI .3 1  flET.ER5 

x l 6 E  + s  

1 2 0 0  
1 2 0 0  
1 2 9 0  
12cu 
1 2 U 0  
l L U U  
1 2 0 0  
1 2 0 0  
1 2 0 0  
12d0 
1 2 0 0  
121)u 

1200 
1  2 0 0  
1200 
1 2 0 0  
1zu0 
12u0 
1210 
1200 
12u0 
1 2 0 0  
1200 
1 ZOO 
1 2 0 0  



I t51  U l b  J U L Y  1 8 e  1967 0 4 4 5  T U  0 5 1 5  P S T  
. ZINC SULFIDE R E L E A S E  mom E L E V ~ T I U I  OF zq 

1b001 A R C  S A I P L E R  H T  1 . 5 1  Urn 1.8  I I S E C  A T  2 M  . . 
EUIO OIST&NCE . 1 M E T E R S  

T E S T  U 5 6  J U L Y  1 8 .  1967 0 4 4 5  TO 0 5 1 5  P S T  
Z l h C  S U L F I O E  R E L E A S E  F R O M  E L F V A T I O N  U F  ZM 

3 2 0 0 P l  A R C  S A M P L E R  H T  1 . 5 M  \ I =  1.3  M / S E C  A T  2 M  

A Z  I n u T n  E X P O S U R E  € 1 0  E U / O  O I S T A I ~ C E  
D E G R E E S  G H - S E C / C U . H  SEC/CU.M l / S J . M  M E T E R S  

X 1 0 E + 6  

C R U S S W I N O  I N T E G R A T E D *  1 . 8 7 0 E - 0 3  3 . 3 q E - 0 3  
8 

S E C / S O . M  1 / M  i 

T E S T  U S 6  lhl 1 8 .  1 9 6 7  1 ~ 4 4 5  T Y  05;s P S T  
F L U O R E S C E I N  R E L E A S E  F R O M  E L F V q T I U N  O F  2 6 I  

1 6 0 0 ~  ARC SAMPLER n T  1.511 u* ,4.3 n / s E c  A T  2 6 M  

A Z I M U T H  E X P O S U R t  
O E L R E E S  G R - S E C / C U . I  SEC/CU.M /5U.M M E I E R S  

X l O E + 6  

C R O S S W I N D  I N T E G R A T E D =  2 . 3 9 1 E - 0 3  1 : 0 2 1 ~ - 0 2  
SEC/SO.M 1 /II 

T E S T  U 5 6  J U L Y  1 8 .  1 9 6 7  0 4 4 5  T U  0 5 1 5  P S T  
F L U O R E S C E I N  R E L E A S E  F L O M  E L E V A T I O N  OF 2 6 M  

3 2 0 0 H  ARC S A M P L E R  H T  1 . 5 M  U =  4 . 3  M / S E C  A T  2 6 M  

A Z I H U T H  E X P O S U R t  E t a  E U / O  D I S T A N C E  
D E G R E E S  GM-SEC1CU.M S E C / C U . M  1 I S O . M  M E I E R S  

X 1 0 € + 6  



LAIFLING 4 0 0 1  TO 32001:  NO TOUER SAMPLlNG. 
TRbCER DISTRIBUTION EXTENUS BEYOND SAMPLERS A1 3200Me AN0 TO LESSER EXTENT AT 1600U. ZNS EXTR?POLATEO AT 
)ZOOM. LTRFIG LOU-LEVEL TEMPERATURE INVERSION. 

TEST US7 AUGUST 1 e 1967  UCSD TO 0 5 2 0  PST 
ZlhC S V L F I D t  RFLEASE FRUM ELFVATION OF 2M 

4 0 0 1  ARC SAMPLER HT 1.51 u- 1.5 n /s tc  A T  ZM 

CRUSSYINO JNTEGUATFO* 2.554E-02 3.832E-02 
SFC/SQ.H ' 

TEST US? AUGUST 1 .  1967 ' ~ 4 5 0  1U 0529  PST 
ZI1IC SULFIDE UELEASE FROH CLFVPTIUFI UF 2 n  

6l10H A R C  SAMPLER hT 1..5M U= 1.5 H/5LC AT 2H 

CRCSSUINO INTEGRATFD- 3.h65E-u2 5.49UF-OL 
SFC/LO.M l / M  

I-- - . -. 
I TEST U57 AUGUST 1, 1967 0450  TU 0520  PST 

FLUORESCEIN RELEASE FROM ELFV4TION OF 2bM .I 400M ARC SAMPLER HT 1.5" Um 5.4 U/SEC AT 26M 

I AZIMUTH EXPOJURE E/Q E U I Q  DIST4NCt 
D E G R E E S  GN-SEC/CU.M SECICU.~  l /se.n METEUS 

I XlOE+6 
I 

70.0 0  
74 .o 1  1 78.0 5  

! 4  82.0 1 2  
1 86.0 1 1  
I 90.0 15  

94.0 24  
26 

102.0 20 
106.0 I 9  
110.0 3 0 ' 4  114.0 40 

6  118.0 102 I 0 122.0 27  
I 
'CRUSSMINO INTEGRATED. 
! 

4 0 0  
4 0 0  
COO 
4'00 
4  0 0  
4 0 0  
4 0 0  
4 0 0  
4 0 0  
4 0 0  
4  0 0  
4 0 0  
4 0 0  
COO 

T tST  U57 AUGUST 1. 1967 0450  TU 0520  PST 
FLUOUESCEIN R E L E A S E  FROM ELFVATION OF ZbM 

b o o n  A R C  S A M P L E R  HT 1 . 5 ~  u- 3'.4 n/SEc 2 6 ~  

A2 IHUTH EXPOSURE E / O  EU/P DISTANCE 

CROSSldlkO INTEGRATED- B.09OE-06 2.751E-05 
S E C I S O . ~  i / n  



I 

TtST  US7 bULUST 1. 1967  0450  TO 0 5 2 0  PST 
ZINC SULFIDE RELEASE FROM ELFVLI IUN OF 2M 

~ O O H  LRC S ~ H P L E R  HT 1.59 U. 1,s n / s E c  A T  zn 

TEST U57 AJFUST 1. 1967 ' 0450  TO 0 5 2 0  PST 
ZlI1C SULFIDE RFLEASC F R J M  LLFVAI ION OF LH 

I 0 0 4  ARC SAHPLEL H I  1.5H U. 1.5 HISEC A T  ZM 

ATIHUTH EXPL ISUR~ E IU EU/O O I S T A N C ~  
OFCkEES GM-SFC/CU.M SFC/CU.H 1  METERS 

1I lOElb 

a 130 
0 3 0  
8  UG 
n 0 0  
0 0 0  
ROU 
9 0 0  
8 0 0  
0 0 0  
8  0 0  
6 0 0  
8 0 0  
9 0 0  
9 0 0  
8 u 0  
8 0 0  
8 0 0  
8 0 0  
8 0 0  
BOO 
8 0 0  
8 0 0  

.---- . - -  .- 
; TEST US7 bUtUST I r  1967  0  

FLUORESCEIN RELEASE FROM ELEVAT 
' 7 0 0 1  ARC SAMPLER HT 1.5M Um 3 

TEST U57 AUGUST 1. 1967  0450  TO 0520  PST 
FLUORESCEIN RELEASE FRUM ELEVATIUN OF . 2611 

8039  ARC SAMPLER HT 1.5M U= 3.4 M/SEC AT 2 6 1  

I AZ'IKUTH E X P O S U R E  E / O  tU/O DISTANCE 

BOO 
BUO 
8 0 0  
8 0 0  
8 0 0  
8 0 0  
8 3 0  
8 0 0  
8 0 0  
8 0 0  
8 0 0  
8 0 0  
8 0 3  
8 0 0  
8  0 0  
8 0 0  
8 0 0  
BOO 
8 0 0  
8 0 0  



TEST U57 bUCUST 1e 1967 
ZINC SULFIDE RELEASt FROM t l  

1 2 0 0 1  ARC SAMPLER HT 1.5M 

AZIMUTH FXPOSURt k 1 3  
OE CREES GI-SEClCU.M SFCICU.M 

0450 TO 0520 PST 
.FVAT ION OF .zn 
U- 1.5 NISEC A T  zn f 

TEST US7 AUGUST l r  1967 0450 TO 0520 PST ' 
EU/O DISTANCE ' FLUORESCEIN RELEASE FROM ELEVLTION OF Z6M 

l/SQ.M METERS i 
'12001 ARC SAMPLER HT 1.5M U- 3.4 M/SEC AT 26M 

XlOE*6 
. AZIMUTH EXPOSURE E / O  EU/O OlST&NCE 

45.0 0 0. 0. 1200 ' DEGREES GM.-SEC/CU.M SEClCU.M l/SQ.M METERS 
50.0 0 0. 0. 1200 - XlOE*b 

IZGO 
1200 
1200 
1200 
1200 
1200 
1200 
1200 
1200 
1200 
1200 
1200 
1200 
1200 
1200 
1200 
1 200 
1200 
1200 
1200 
1200 
1200 
1200 
1200 
1200 
1200 
1200 
1230 
I 2 0 0  
1200 
1200 
1 200 
1200 
1200 
1 Z O O  
1200 

1200 
1200 
1 ZOO 
1200 . 
1200 
1200 
1200 
1200 
1200 
1200 
1200 
1200 
1200 
1 zoo 
1200 
1200 
1200 
1200 
1200 
1200 
1200 
1 2.0 0 
1200 
1200 
1 200 
1200 
1200 
1200 
1200 
1200 
1200 
1200 
1200 
1200 
1200 



TEST US7 ; ,- IUGUST l r  I 9 6 7  0 4 5 0  TO 0 5 2 0  PST 
9 ?lUC SULFIDE RELEASE FROM E L E v A T l o n  O f  2M 
?~roon r tc . : ,anPLtr  MT 1.5M U. 1.1 n/rtc AT. -- . . - 
. i l t ~ n u ~ n  ' EXPOSURE €10 

DEGREES CL-SECICU.I SEC/CU.M 
;-.* *; a . XlOE*b 

* 62.0 -'; - 0 0 .  
6 4 . 0 ' * - -  1 0  8.33OE-09 

, 0 35 2.819E-08 
61.0 28 2.243E-08 

.. 70.0 ' 1 2 0  9.547E-08 
- 72.0 8 2  6.53hE-08 " . 74.0 ' l h 9  1.346E-07 

76.0 18Y 1.50hE-07 . 78.0 '. . 178 1.ClbE-07 
10.0 219 1.741E-07 
rz.0, 39a ~ . I ~ Z E - L I ~  
06.0 378 3.012E-07 
d6.0 495 3.941E-07 
1 8  .O 760  6.049E-07 
9 0  .O 8.91 7.OIOE-07 
92.0 1013 1.UbIE-37 , 
94.0 1516 1.207E-06 

4 96.0 1034 8.227E-07 
98.0 1L93 1.02YE-06 

100.0 3941 3.141E-06 
102 .O 14411  1 .147 t -05  
1C4.0 43554 3.465t -05 

5 106.0 323bb 2.575E-05 
5 109.0 37282 2.96hE-05 
3 110.0 C3352 3.449E-05 
5 112.0 907H 7 .223 t -06  
4 114.0 3167 2.75Rt-06 
5 1 l b . b  415 3.3Uhk-07 
4 116.0 124 9.RbRC-UU 
5 120.0 9 7.689t -09 

122.0 10 1.330E-09 

' kU/O OlSTAI4CE 
'I/SO.M METERS 

TFST U57 AULUSl 1. 1967 0450  70 US20 PST 
ZINC SULFIDE RELEASE FROM LLEV9TIDN O t  2'i 

32LiJS IRC SAMPLER H1 1.5M U i  1.5 MlSEC A 1  2H 

A ?  l l5llTH FXPCSURL t / U  EU/O D l  STANCE 
D t G Q t E S  LM-SEC/CU.M 5FC/CU.M 1/SU.M NElEaS 

XlOE+6 

'J. 
1.29bE-tJ8 
2.34bE-07 
3.2dUE-07 
5.117E-07 
2.72YE-Db 
I .98eE-O6 
1.437E-06 
1.542E-06 
2.137E-06 
1.299t - 'Jb 
7.3b4E-07 
1 . bas€ -06  
1 .OOZE-06 
3.649E-07 
L.534E-06 
8.567E-07 
3.687E-06 
2.994E-06 
1.447E-06 
4.982E-07 
8.387E-01 
0. 

i TEST US7 AUGUST 1 1  l Q b l  0 ' 50  TO 0520  PST 
FLUORESCEIN RELEASE FROM ELEVATION OF 26H 

! lblrOM ARC SAMPLER HT 1.5H U* 3.4 M/SEC AT 2bN 1 
! AZIMUTH EXPOSURE t / O  
I DEGREES GI(-SEC/CU.H SEC/CU.M 1'/ 0.M METERS 

XlOE*6 1 

l L S 1  0 5 7  4ULUST 1. 1967 P 50 1U 0523  P51 
FLULRESCEIN k E L t A S t  FRUM LLEV47 1 UN OF L b H  : 3200H ARC SAMPLFR H I  1.5M Urn 314 M/SEC A 1  2bH 

I 

' AZIWUTH EXPOSURC F / C I  
1 

t v / o  0 lSTAVCt 
OEGaEES GM-SEC/CU.M SEC/CU.M l/:O.M MElERS 

X10E+6 I 

CRUSSU I N D  INTEGRATED. 1.339E-03 4 . 5 5 2 ~ - 0 3  
SECIS0.M 1 /n 



SAMPLING 4 0 0 M  1 0  JZOOM: NU TOHER S 4 M P L I N b .  
A L L  AHCS FMBRACE CROSSWINU EXTENT OF IRACER D I S T R I B U T I O N S .  
UNUSUAL APPEARANCE D F  I N S  R E M A I N I N G  I N  D ISPERSAL APPARATUS fOLLOWING TRACER RkLEASE L t A V E S  SOME DOUBT ON "9" .  

TEST U5 t l  LLILUSI 2 4 .  1 9 6 7  0 4 1 5  TU 0 4 4 5  PST TEST US8 AUGUST 2 4 ,  1 9 6 7  0 4 1 5  TO 0 4 4 5  PST 
Z INC SULFIOE HELFASE FROM E L F V A T l U N  OF LM FLUORESCEIN RELEASE FROM E L E V A T l U N  OF ZbM 

4 0 0 ~  A R C  S A M P L E R  IIT 1 . 5 ~  U =  3.2 ~ / S E C  A T  214 ~ O O M  A R C  S A M P L E R  H T  1 . 5 ~  u= 5.6 M / S E C  A T  ' 2 6 ~  

AZ I Y U T H  EXPOSURE E  /U  
DECREES CM-SEC/CU.M S tC /CU.M 

X l O E + 6  

EU/U O l S T A N C k  
1/SU.M METERS 

A2 I H U T H  EXPOSURE E / Q  
OEGKEES GM-SEC/CU.M SEC/CU.M 

X 1 0 E * 6  

TEST U 5 t l  AUbUST 2 4 ,  1 9 6 7  0 4 1 5  T b  0 4 4 5  PST 
I I : JC  S U L F I D E  KELF4SE FROM E L F V A T I U N  OF ZM 

6 U b t j  ARC SAMPLER H; 1.511 11; 3.2 H /SEC AT LM 
TEST U5R AUGUST 2 4 .  1 9 6 7  0 4 1 5  TO 0 4 4 5  PST 

FLUORESCEIN RELEASE FROM ELFVAT I U N  OF 2 6 H  
6OOPl ARC SAMPLER HT 1 .5M U =  5.6 M/SEC AT 26M 

bZ I H t l T H  EXPOSURE E/O EU/O U l S l P N C t  
OFGL'tES GM-SFC/CU.H 5FCICU.Y  I /SU.M METERS 

X l O E + 6  
A Z I ~ l V T H  EXPOSURt t / Q  EU/O D I S T A N C E  
OEGhFES GM-SEC1CU.Y SFCICU.M l / S b . M  METERS 

X10E+6 

l t S T  US11 AJt,UST 2 4 .  1 9 h 7  0 4 1 5  1 0  0 4 4 5  P5T 
Z l t l C  S I I L F I D E  RELEAS! FY'JFI L L F V I T I U N  OF 2Y 

7CdK ARC SAMPLER tIT 1 .5V  U =  3 . 2  H/SEC AT i M  

T L S T  U 5 3  AUGUST 2 4 ,  1 9 6 7  0 6 1 5  T b  0 4 4 5  PST 
FLUORESCEIN RFLEASE FROM E L F V A T I U N  OF 26M 

7 0 J n  4RC S4HPLEk  HT 1.5M U =  5 . 6  H / S F C  AT L 6 M  

A2 IMUTW EXPUSURC E  / U  E U l Q  O lSTANCE 
OFGYIES GP-SEC/CU.M SFC/CU.M l / S u . M  H E T t R S  

X 1 0 E + 6  

A2 I HUT II EXPOSURE E l 0  ELI/Q O I S T A h C E  
2ELUEES GM-SEC/CU.M SEC/CU.M 1/SP.M METERS 

X l O E + 6  

CRPSSYlND INTEGRATED. 1 . f l 5 h E - 0 3  1 , 0 3 Y t - 0 2  
SEC/SO.M 1 JH 



TEST U5.4 AU[,USl 24 ,  1 9 6 7  0 4 1 5  TU 0 4 4 5  PST 
, 2It;C SIILFlOE RELEASt FROM ELFVATlUN UF CH 

(to014 A R C  S A M P L E R  ti? 1 . 5 ~  11. 3.2 n/sEc nr 214 , TEST U58 AUGUST 2 4 .  1 9 6 7  bC1S Tb 0 4 4 5  PST 
FLUIIRESCEIN RFLEASE FROM ELFV4T UN OF 26H 

j O M  ARC SAMPLER 1 4 1  I . 5 M  U *  5 1 6  MISEC A T  26M 
I 

A Z l l i U T H  FXPOSURE 
DEGkFE S GH-SEC1CU.M 

X10E*6 AZIMUTH EXPOSURE L / U  FU/C  O I J T A t I C t  
' bEGRFES GI4-StC/CU.M 5FCICU.H 1tS'J.M METERS 

X10E*6 0. H50 
b.  BUO 
b .  8 0 0  
1 .764E-07 8 0 0  
1 .616E-06 8 0 0  
5 .L63E-06 8 0 0  
9 .397E-06 8 0 0  
1 .704E-05 8 0 0  
z . s 6 6 ~ - 0 5  e o o  
2 .333E-05 8 0 0  
1.44YE-05 8 0 0  
d . l d l E - 9 5  8 u U  
8 . 2 2 7 E - 0 6  8 0 0  
u. a o o  

(RL,SSd INU INTELRATfD= 1 . 6 6 3 6 - 0 3  5 .3206-03 
SFC/5O.M ' 1 / Y  

TkST U511 AUOUST 2 4 .  1 9 6 7  0 4 1 5  TU 0 4 4 5  PST 
2IE.C SULFIDE KFLEASL F k L H  t L F V 4 T I U I J  LIF 2'1 

1 2 0 J I '  PkC SAYPIEL H; 1.5Y U' 3.2 MlSEC A T  2M 

T E S T  ~ 5 4  AUtUSJ 2 4 ,  1'967 0 4 1 5  TlJ 0 4 4 5  PST 
F L U U K E S C ~ I N  RFLFASI FhJM I L F V A T ~ I J N  O F  2hM 

12OUH AUC SAHI'LLR H T  1.5M U =  5 . b  HI5EC AT 2bY 

LZlbI l lTM EXPOSURE I li) t J f O  0ISTAP:Ct 
OFGkEES GM-SEC1CU.M SCC/CU.M 1 / b ~ . M  MLTEHS 

X l O L + 6  

T E S T  U 5 , :  bUGU5T 24.  1 9 6 7  0 4 1 5  TO 0445 PST TEST U5d AUGUST 2 4 .  1 9 6 7  0 4 1 5  TO 0 4 4 5  PST 
7 I 4 . C  SULFIDE RELEA5E F R O M  ELFVPI  l i l N  OF LM F L U O ~ E S C E J N  HELEPSE FROM ELEVPTlUN UF 26M 

1 0 0 ~ 3 '  4 i C  SAMPLER Hr 1.5V 11; 3 . d  tI/SEC AT ZM 160UH 4RC SAKPLER H T  1.5M U= 5.6 M/SEC AT 26H 

AZ l HUTH EXPOSUR L  
OEGhEES CM-SEClCU .M 

X l O E + h  

E b'J .0 C 
32 .0  2C 

E h 4 . 0  1 4 9  
86 .0  3 7 9  
4R.11 0 5 6 8  
911.0 1 2 5 2  
92 .0  2 2 4 0  
9 4 . 0  2 1 6 4  
9 6 . 0  1 6 9 8  
98 .0  1 2 1 4  

100.0  136.6 
102.0 1 2 9 0  
104.0 2 2 2  
106.0  3 7  
108.0  1 
110.0  0  



T E S T  use AUGUST 24, 19b7 0415  T O  044s P S T  
ZINC SULf lOE RELEASE FROM ELFVATION OF 2M 

3 2 0 0 1  ARC SAMPLER HT 1.5M U= 3.2 M/SEC AT 2W 

A Z I ~ U T M  E X P O S U R ~  E/O EU/O 0 1 3 1 ~ ~ ~ ~  
UEGREES GW-SEC/CU.M SEC/CU.W I/SO.W METERS 

X10E*6 

84.0 U 0. 0. 32UO 
- Bb.0 22 4.994E-08 1.5YbE-07 3200  

88.0 38 8.763E-08 2.U04E-07 5200  
90.0 117  2.b38E-07 8.443E-07 3200 
92.0 212 4.777E-07 1.529E-06 3290 
94.0 137 3.100E-07 9.92GE-07 3200 

4 96.0 135 3.044E-07 9.739E-07 3200  
96.0 145  3.279E-07 1.04Yt-06 3200 

3 100.0 9 7  2.2b5E-07 7.056E-07 3200  ' 
102 .O 9 4  2.120E-07 6.784E-07 3200 
104.0 54  1.225E-07 3.920E-07 3200 
1U6.0 1 3.769E-09 1.2U6E-08 3200 
IOtr.0 b  0. 0. 3200  

CROSSU1NO INTEGRATED. 2.659E-04 6.50dE-04 
SEC/SO.W 1 / M  

I TEST USa AUGUST 24, 1967 0415  TU 0445 PS1 
FLUURESCEIN RELEASE FLOM ELEVAllON OF 2bW 

3200M ARC SAMPLER HT 1.5M U* 5.6 M/$EC A T  2bh 

A Z I M U T ~  E X P O S U R E  E / O  EU/O OISTANCL 
DEGREES GM-SEC/CU.M SEC/CU.M 1/50.M MEIERS 

X10E*6 



, SAMPLING room T O  1 2 8 0 0 ~ .  NO rowrr SAMPLILG. 
:OUIPMENT DIFFICULTIES DURING A S S A Y  O F  F L U O R E S C E I ~  F ILTCRJ F O R  r u b n .  lzeon, AND 2 2 0 0 ~  ARCS. 
5000C ARC TRUNCATE0 ON NORTH. 7OOOM ANU l2bU0M AltC 0ATh EXlRAPOLATtO SLIGHTLY TO NURTH. 

- 
JUNE 3. 1968  0212  TO O2JZ PST 

. . 
TEST US9 

t I N C  SULFIDE RELEASE FRUM ELFVATION DF 26M 
TEST US9 JUNE 3 1  1968 0 2 1 2  TO 0 2 3 2  PST 

r u d n  ANC SAMPLER H T  1 . 5 ~  u s  3.4 n/sfc nr l s n  FLUCRESCEIN RELEASE FROM ELEVATION OF 2M 
nuon A R C  SAMPLER' HT 1 . 5 ~  U- 1.9 n / s E c  A T  r n  

AZ IMUTH FXPOSURE E/O EU/O UlSTANCE 
O F C N E E S  ~n-scc /cu .n  sEc/cu.n I S .  n r r t r s  

X10Et6 

A l  lMUTh EXPOSURE E / Q  EU/O DISTANCE 
OEL*LES GM-SEC/CU.M SEC/CU.M l/SO.M MEIERS 

XlUE*b . 

.CRUSSYINIj INTEGRATFO* 6.51tiE-03 1.238E-02 
s i c / s o . u  i ~ n  

1 

TEST US9 JUNE 3 .  1968 0212 T U  0 2 3 2  P S T  TEST US4 JUNE 3. 19G8 ,0212 TU 0232 PST 

ZINC SULFIDE RELEASE FROM ELFVAT ION OF 2uM FLUUdESCEIN YELEASE FROM ELFVATION OF 2H 

l 2 0 0 M  ARC SAMPLER HT 1.5M U. 3.4 M/SEC AT 26H l2OOM ARC SAMPLER HT 1.5M U= 1.9 U/5EC AT 2U 

A Z  I N U ~ H  EXPOSURE E I U  tU/O DlSlAI4CE 
A Z I H U ~ ~  E X P O S U R E  € / a  EJ/O OlSTANCE 

O E C L E E S  GM-SECICU.~ S E C I C U . ~  i / s u . n  nErERs OEGkEES GM-SEC/CU.M SEC/CU.M l/SO.M METERS 

X10E*6 , ,, 
X10E+6 

U. 
2.4CYE-01 
2.488E-C7 
1.092E-06 
5.83LE-0b 
9.354E-06 
1.520E-05 
1.671E-05 
2.641E-05 
2.836E-05 
2.57tlE-05 
2.375E-05 
2.430E-05 
2.405E-05 
2.139E-05 
2.041E-05 
1.6b6E-05 
1.46CE-05 
l . l b 5 E - 0 5  
5.69OE-06 
4.122E-06 
2.4lVE-Ou 
1.242E-06 
5.116E-07 
3.570E'-07 
1.327E-07 
1.153E-07 
2.370E-0u 
3.15YE-OY 
ll. 

CRUSSNINO INTEGRATED- 3.714E-03 1.263E-02 
5 t c I s a . n  1/w 



\ 

T E S T  U S 9  J U N E  3.  1 9 6 8  0 2 1 2  T O  0 2 3 2  P S T  
Z l N C  S U L F I D E  R E L E A S E  F R O 3  E L F V A T I O N  O F  2 b M  

1 6 0 0 M  A R C  S A M P L E R  H T  1 . 5 M  Urn 3 . 4  M / S E C  A T  2 6 M  

rz lnurn EXPOSURE t h o  . tu /o  O L S T A ) ~ C E  
O E C R E E S  C M - S E C / C U . M  S E C / C U . H  l /Sb ! .N  M t T E R S  

X 1 0 E + 6  

C R O S S W I N D  I N T E G R A T E D -  3 . 7 7 6 E - 0 3  1 . 2 8 4 E - 0 2  
S E C / S O . M  ~ / n  

T E S T  U 5 9  J U N E  3 ,  1 9 6 8  0 2 1 2  T U  0 2 3 2  P S T  
Z l N C  S U L F I D E  R E L E A S E  F R O M  E L E V 4 T I U N  UF 2 b Y  

2 2 0 9 I 4  A R C  S A M P L E R  H T  1 . 5 H  U =  3 . 4  M / S E C  AT 2 6 H  

P Z  I h U T H  E X P O S U R E  E / Q  t U / Q  O l S T A t i C E  
D E G R E E S  G M - S E C / C U . M  S E C / C U . M  1 / 5 U . I 4  M E T E k 5  

X 1 0 E * 6  

I F S T  USY JUNE 3 ,  , 1 9 6 8  0 2 1 2  T O  0 2 3 2  P S T  
F L U O R E S C E I N  R E L E A S E  F R U M  E L E V A T I O N  O F  2 Y  

l 6 0 0 M  A R C  S A M P L E R  H T  1 . 5 M  U *  1.9 M / S E C  A 1  2 M  

A Z  l n u T n  E X P O S U R E  E / O  
D E G R E E S  G M - S E C / C U . M  S E C / C U . M  

X 1 0 E * 6  

C R U S S w l N O  I N T E G R A T E D *  3 . 3 6 0 t - 0 3  
S E C / $ O . M  

E U / Q  O I S T A N C t  
l / S P . M  M E T E R S  

T E S T  U 5 9  J U N E  31  1 9 6 8  0 2 1 2  T O  0 2 3 2  P S T  
F L U O R E S C E I N  R E L E A S E  F R O M  E L E V A T I U N  OF 2 H  

2 2 ~ 0 1 4  A R C  S A M P L E R  n T  1 . 5 ~  U= 1 . 9  M / S E C  A T  Ln 

A Z  I H U T H  E X P O S U R E  E / Q  E U / Q  D I S T A N C E  
D E C R E E S  G C - S E C / C U . M  S E C / C U . M  1 I S O . M  M E T E R S  

X l O E * 6  



TEST U S 9  JUNE 3 .  1 9 6 8  0 2 1 2  TU 0 2 3 2  P5T TEST U 5 9  J U N t  3 ,  1 9 6 8  0 2 1 2  TU 0 2 3 2  PST 
Z I L C  SULF,IDE kELEASE FROM E L S V A T I U N  U f  LoM FLUORESCEIN RELEASE FROM ELEVATLUN OF 2W 

320UN AKC SAMPLER HT 1 .5M U =  3 . 4  d / $ t C  A T  2bM 3 2 0 U n  A R C  S A M P L E R  HT 1.511 U =  1.9 M / S E C  A T  IM 

A2 IMUTH EXPOsURt E/CI 
DEGREES GP-SEC/CU.M SEC/CU.M 

X l O E + 6  

TEST U5Y J U N t  3. 1 9 6 6  6 2 1 2  1 U  0 2 3 2  P5T 
Z l l l C  S U L F I D E  KELEASE FROM E L E v P T I L N  OF 2bY 

505uU 4RC SAMPLER HT 1 . 5 H  11; 3 . 4  M l 5 E C  AT 2 b H  

t.2 1HUTh EXPOSURE t l U  t U / U  O l S I P h C t  
OELKFES LC\-5ECICU.H SEC/CU.M l / > u . f l  t iCTER5 

X l O E + 6  

A 1  I f lUTt1 EXPOSURE . . E I U  
U E L R E E S  cn -SECICU.~  src/cu.n 

X l O E * b  

TEST U5Y J U h t  5 .  1 9 6 8  0 2 1 2  TU 0 2 3 2  PST 
FLUOhESCElN RELEASt  FROM E L F V A T I U N  UF 2M 

5 0 6 0 H  ARC SAMPLER HT 1.5M U= 1.9 M/SEC AT 2H 

L I Z  I I IUT t r  EXPOSURt E I O  FU/O O I S T A h C I  
OELkEES GN-SECICU.H SEC/CU.M 1/SQ.M METERS 

x l U E + 6  



C R O S S H I N O  I N T E G R A T E O =  7 . 1 7 0 E - 0 4  2 . 4 3 U E - 0 3  
S E C / S P . M  I / M  

T E S T  U S 9  J U N E  '39 1 9 6 8  0 2 1 2  T U  0 2 3 2  P J T  
Z I N C  S U L F l O E  R E L E A S E  F R O M  E L F V A T I U N  O F  2 6 H  

7 0 0 0 ~  A R C  SAMPLER H T  1.w u =  3 .4  M / S E C  A T  2 6 ~ .  . 
A Z J H U T H  E X P O S U R E  € 1 9  k U / O  D I S I A N C E  
D E J K E E S  GH-SECICU.~ S E C / C U . H  1lsu.n M E T E R S  

X l O E t b  

T E S T  U 5 9  J U N E  3 ,  1 5 6 8  0 2 1 2  1 U  0 2 3 2  P S T  
Z I N C  S U L F I D E  R E L E A S E  F R O M  E L F V A T l U t d  O F  2 o M  

l 2 b D U N  A K C  S A M P L E R  H T  1 . 5 M  U S  3.4 n / S E C  A T  2bH 

A Z l M U T H  E X P D S U R E  E I U  E U l P  D l S T A h C t  
D E G R E E S  GM-SEC1CU.M S E C 1 C U . M  l / S P . M  M t T E R S  

X l O E + b  

' T E S T  U S 1  ' J U N E  3 .  1 9 6 8  0 2 1 2  T O  0 2 3 2  P J T  
F L U O K E S C E I N  R E L E A S E  F R O M  E L F V I T l U N  O F  Z M  

7 0 0 0 M  ARC S A M P L E R  H l  1 . 5 N  U. 1.9 M / S E C  A T  2 M  

A 1  I M U T H  E X P O S U R E  E l 9  E U / Q  D I S I A N C E  
D E G K E E S  GM-SEC1CU.M 5 E C I C U . M  1 I S Q . N  M E T E R S  

X 1 0 E * 6  

T E S l  ~ 5 2  J U h E  3 .  1 9 6 8  b 2 1 2  T U  0 2 3 2  P S T  
F L U O k E S C E l N  k E L E A S E  F R O M  E L F V A T I O N  OF L M  

1 2 R C U H  I R C  S A M P L E R  hT 1 . 5 M  U =  1 . 9  H / S E C  AT 2 M  

A Z l ; 4 U T H  E X P J S U R E  E / P  t U / O  D I S T A h C E  
D E G R E E S  G t i - S E C / C U . H  S k C 1 C U . M  l /S !J .M M E T E R S  

X l O E ' 6  



SAMPLING UOOW TO 1 2 1 0 U M 1  Nn TOYER S A M P L I N L .  MUCH W S T  ON FLLTERS. MANY F I E L D  PRObLEMS. M l k l M A L  EFFORT MADE TU 
" r L ~ R a t c T * *  D A T A  DUE I U  THE L A R C ~  N U M B ~ R  [IF U N C C R I A I ~ ~ I I ~ S .  V L R V  S K L W L O  OISIRIBUII~N.  n o s 7  A R C S  A R E  T R U N C A T E D  
1'14 N I I R l t i  F N D .  

TLST UbO JUNE 4 1  l 9 b B  0 2 l b  TII U 2 4 b  PST 1 t S l  Ub11 JUhE 4 0  1 9 6 R  0 2 1 6  I U  0 2 4 6  P 5 1  
Z I N C  S U L F I D E  K5LEASE F K U H  E L F V A I l U N  U t  2 b M  FLJlIRESCE I N  RFLEASL FKUM E L F V P T l U N  OF LM 

BOOM AkC SAMPLER HI 1.5M 11; 4 . U  M / S t L  YT  25M Y(JU* AAC SAMPLEh HT 1.5M ' U s  1.2 M/SEC AT r n  

L l  l d U l H  EXPOSURE € 1 9  t J / D  O I S T A l r C t  A2 lM11TIl EXPOSU!t t / O  E u / o '  0 1 3 1 4 N C t  
0FGYEES CC-SEC/CU.M SFC/CU.U I / S U . H  Mt TERS OELKFES GM-SEC/CU.M SEC/CU.M l /SU.M ME i E k S  

X l O E t b  X l O E + b ,  

8OU 
8 0 0  
8 0 0  
bDO 
b 3 C  
r u u  
3 u lJ 
6 3 0  
8 0 0  
8UO 
b 0 0  
Y 0 0  
YJO 
b b u  
M IJ 0 
9 0 0  
3 b 0  
U u 0 
ttbO 
8  6 u 
d 0 L  
a 3 9  
8 1 3  
e 1 6  
a 2 U 
d 2 3  
B 2 6 
H 2  9 
8 3 3  
8 3 6  
d3Y . 
@ 4 2  
5 4 5  .. 
8 4 8  
9 5  1  
e 5 4  
h 5 7  
n 5  9 
8 6 2  
8 6 5  
a t  7  
b 0 9  
8 7 ~  
8 7 4  
6 7 6  
8 7 0  
Mtl J 
t i 6 2  
BM4 

r 

TEST U 6 J  JUNE 4 .  1 9 6 8  0 2 1 6  T U  0 2 4 5  PST 
Z1rIC S U L F I D E  RELEASE FQUM t L F V A l l U Y  OF 2bM 

1 2 0 U X  ACC SAMPLER H T  1.5M U =  4 .U  M / 5 t C  A T  26M 

A2 INUTH EXPLISURL € 1  Q  E U I Q  DI5TA: ICk  
DEGREES GM-SEC/CU.M SEC/CU.H l / S Q . M  H t T t R 5  

X l O E + b  

8 0 0  
8 0 0  
BOO 
8 '10 
8bO 
CUO 
r )0U 
( r o o  
8 0 0  
R L 0  
8  0 0  
Bi>O 
W 0 0  
Y 0 0  
ULL, 
M J L  
1 0 0  
8 0 9  
d0U 
b L U  
8 u 6 
B bY 
8 1 3  
6 1 6  
t l C 6  
8 2 3  
8 2 6  
ML9 
8  3 3 
8  3 b  
M39 
8 4  2  
8 4 5  
8 4 6  
8 5  1  
8  5 4  
8 5 7  
8 5 9  
8 6 2  
0 6 5  
t I b 7  
9 6  Y 
11 7 2 
8 7  4  
8 7 6  
8  7 a 
3 b O 
Bb 2 

TEST U6lJ JUNE 4 ,  1 9 6 8  0 2 1 6  T b  0 2 4 6  PST 
F L U P u t S C E l N  RELEASE kRUH E L F V P T l u N  UF 2 h  

l i , ,JI.; AUK SAKPLER HT 1.5M U= 1.2 M/SEC A T  L M  

A Z  l t1 I1Tt :  FXPi lSJRE k / I ;  E U / d  D lST4 I .C t  
D t  LdFES 611-SFC/CU.M SFC/CU.M I N  M E l E R 5  

X 1 0 E + 6  



T t S T  U b d  J U N t  4 .  ,1968  0 2 1 6  TU O L 4 6  PST 
21:dC S U L F I D E  RELEASE FROM E L E V ~ ~ I L N  O k  20Y 

I 6 C j t :  PUC . SAHYLER I i T  1.5W U =  4.0 M/SEC A 1  26 '4 

A2 lMUTH EXPCSURt  t / b  t U / O  L l S T A l i C t  
DEGREES G t i - S t C / C U . t i  S t C / C U . H  l / S U . H  t i t  l l R S  

X l O E I b  . . 

T t S T  lJb3 J U h L  4. 1 9 6 8  0 2 1 6  TO 0 2 4 6  PST 
F L U L Y E S C E I ~  U E L E L S ~  F u o n  E L E V A T I O N  UF 2h 

1 6 0 u e  A h C  SAMPLER HT 1 .5H U =  1.2 M/SEC AT LW 

A L I H I I T H  EXPOSUUt . E / b  E J / O  D l S T A h C t  
O F ( . h t t S  GM-SCC/CU.M S fC /CU.n  1 METERS 

X l O E * 6  



TEST U 6 0  JUNE 4 ,  1 9 6 8  0 2 1 6  l i l  0 2 4 6  PST 
Z I N C  S U L F I D E  RELEASE FROM ELFVATIUt4  O F  2oM 

2 2 U O M  ARC SAMPLER HT 1 . 5 H  U= 4 .0  M/bEC AT 26H 

A 2  l M U T h  EXPOSURE t / O  t U / O  0 I S T A N C t  
DEGREES GP-5ECICU.M SEC/CU.H l / S u . n  M t l E M 5  

X I O E i 6  

ChllSSs; I N U  I t i T E C R A T t L J =  

T t S T  U6U JUNE 4 ,  1 9 6 8  0 2 1 6  T O  0 2 4 6  P S T  
F L J L Y E S C E I N  2FLEASE FhUM E L t V A T I U h  0F LH 

C L 3 U P  AhC SAMPLER h T  1.5H U =  1.2 H /SEC AT ~'i 

I . L I t t t l T l i  E X P O S U h k  E / U  E J / U  D I S l & 1 4 C t  
D t L n F E 5  GM-5ECICU.h  SEC/CU.U 1 .  METERS 

X l O E t o  



T E S T  U 6 0  J U b E  4 .  1 9 6 8  0 2 1 6  T U  6 2 4 6  Y S T  
Z l l i C  S U L F I D E  R E L E A S E  F R O M  E L F V A T I U N  O F  2 6 H  

3 2 0 0 M  A R C  S A M P L E R  H T  1 .Sf4 U =  4.0 k / S E C  A T  2 6 M  

A Z l H U T H  E X P O S U R c  € 1 0  ELIYO D l S T A l J C E  
O L L K E E S  G M - S E C / C U . M  S E C / C U . H  l / S Q . M  M E T E R S  

X l O E + 6  

C R U S S U I N U  I N l E G R A T E D m  2 . 9 2 9 E - 0 3  
S E C I S 0 . H  

T E S T  U 6 0  J U N t  4 ,  1 9 6 8  
F L U U N E S C E ~ N  R E L E A S E  F n u n  E L  

3 2 0 0 f 3  P R C  S A M P L E R  H T  1 . 5 H  

A Z I M U T H  E X P O S U R E  t / 0  
O E L d E E S  G M - S E C / C U . M  S E C 1 C U . M  

X 1 0 E * 6  

E U / O  D I S T A N C E  
]/so.n M E T E R S  





TEST U 6 0  J U N t  4, 1 9 6 8  0 2 1 6  TU 0 2 4 6  P5T . ZINC SULFIDE RFLEASE FRUM E L F V A l l U N  OF Z b n  
, T  t ST UbO JUNL 4 ,  1'1b8 O ~ l h  TU 0 2 4 6  PST 

7000M ARC SAOPLER HT 1.5M Urn 4 .0  MlSEC AT 26M 
F I  ~ I ~ I H E S C E I N  R E L t A S t  FROM L L I V A T  1IlN U t  d M  

7 0 0 0 '  APC A L E  1 5  U' 1.2 M / 5 t L  AT LM 
8 .  

AZIMUTH EXPOSURE E I O  t U / U  DISTANCt 
DEGtiEES. OM-SEC/CII.M SkC/CU.M l / S U . M  MElFRS , 

X l O E * b  

~ - -  ~ 

5  130.0  I R7 2.479E-08 9 .914E-08 7 1 3 0  
7 1 5 0  

CRL'SSUlkD INTEGRATED* i . 4 L O L - 0 3  1 . 6 8 O t - 0 3  
0  132.0 C 0. 0. LLL/SU.M l / ~  
Li 134.0 0 0 .  0. 7 2 0 0  

TEST U 6 0  JUNE 4 ,  1 9 6 8  0 2 1 6  TO 0 2 4 6  PST 
ZINC SULFIDE RELEASE FROM E L F V A l l O N  OF zbM 

l2UOOK ARC SAMPLER HT 1.5M U s  4.0 MlSEC AT 264 

AZlMUTH EXPOSURt E  I 0  EU/O D l 5 1  ANCE 
DFGhEES GN-SFC/CU.M SECICU.M 1/50.M U t l E R S  

X l O E * 6  

TLST u b d  JUNE 4 ,  1 9 6 8  0 2 1 6  TU 0 2 4 6  PST 
FLUIJRESCEIN RELEASE FROM ELFVAT IUN OF L N  

17Rf1~1W 4RC SAMPLCR HT I .  5H Us 1.2 M/$EC AT 2W 

AZIMUTH EXPOSURE E I U  E 0 / 0  DISTANCE 
UELRFES Gfi-SEC/Cll.U SECICU.M 1  METEqS 

X l C E + b  



. SAMPL ING noon T O  i z a o o n .  ~n T O N E R  SAMPLING.  A L L  A R C S  E M B R A C E  C R U S S Y I N D  E X T E N T  O F  T R A C ~ R .  
NOT ENOUGH TRACEC SAMPLtD ON 5UOflM ARC TO CONFIDENTLY INTERPOLATC OUESTIUNABLE DATA POINTS.  
T H I R T Y  WIN O F  Z I k C  S U L F I D ~  OISPERSPL,  15 M l N  OF F L O U R t S C E I N  D I S P C k S A L .  

TFST U 6 1  JUNE 6 ,  1 9 6 8  O l d 6  TU 0 1 3 5  P S I  TFST l l h l  . ILlht I , .  1 9 6 8  0 1 0 6  TLI 0 1 2 1  PST 
Z I N C  S U L F I D E  RELEASE FRUM E L F V A T l U N  OF 26M F (  r l I l IcESCEIN HFLEASC f r : U I I  E L F V A T l U l i  OF L M  

8OOM ARC SAMPLER HT 1.5M Urn 8.5 H /SEC A1 2bH R I O N  ARC SAMPLER HI 1 . 5 f j  U :  5.L M/5EC AT 2M 

A2 IMUTH EXPOSURt € 1 0  EU/Q D l S T A N C t  A 7  I''11711 FXPUSUYl 1 / 0  [ U / P  D l S l A l l C L  
DELHEES GU-SFL/CU.M SFC/CU.M 1/SQ.M METERS D k L k t E S  GM-StClCl1.M StC/CU.I? l / S C . M  METERS 

X l O E i 6  k l O E t 6  

l E S T  U 6 1  JUkE 6 .  1 9 6 8  0 1 0 6  TO 0 1 3 5  P S I  
2 l h C  S U L F I D E  RFLEASE FKUM E L F V A T l U N  O F  2 6 H  

12C3t '  ARC SAMPLER HT 1.5M U =  8.5 M/SEC AT 2bH 

AZIMUTH a EXPOSURC t / O EU/O DISTAldCE 
DESREES GM-SEC/CU.M 5FC/CU.M 1 S . I  M E l E R S  

X l U E + 6  ' 

TFST U t l  J U ~ L  1 , .  1 9 6 8  U 1 0 6  T O  0 1 2 1  PST 
F L U p r E S C E I N  REL LASE F k u Y  ELFVAT l U N  OF L H  

1 2 r O "  P R C  SAMPLtR tIT 1.514 11; 5.L H /SEC AT 2M 

8\21 ' J T t i  EXPOSURt L / U  L U / L  O l S T A h C E  
O F 6 n E E 5  GH-SFC/CU.M 5 [C /CU.M l / S L . Y  METERS 

4 X l L . F * h  

l " 0 . L  J 0. J. 1 2 0 0  
1 0 2 . L  6 8  4 . d L ? E - O t  2 . 5 1 8 E - 0 7  1 2 0 U  
IL ' /+.O 6 5 9  C . 0 4 7 E - b 7  j . 1 4 2 E - 6 6  1 2 0 0  
1 ~ 6 . 0  4 6 8 6  3 . 2 9 5 E - 3 5  1 . 7 1 4 E - 0 5  1 2 0 0  
1  1N.D 1 2 7 8 4  8 . 9 5 1 1 - 3 6  4 . 6 7 5 E - C 5  1 2 0 9  
1 1 3 . b  1 2 J 5 4  R.477E-CC 4 . 4 3 d E - 0 5  1 2 0 0  
1 1 2 . 0  7 4 A 7  5 . 2 L h E - u 6  2 . 7 3 J E - 0 5  1 2 0 0  
1 1 4 . 0  1 6 6 9  1 . 1 7 4 E - u h  b . l L 5 E - 0 6  1 2 0 0  
1 1 L . 0  309 2 .17HE-L7  1 . 1 3 j E - b 6  1 2 0 0  
1 1 9 . 0  1 4 9  1 . 0 4 1 € - ~ 7  5 . 4 5 0 C - 0 7  1 2 0 0  
12J.O 12 c . 2 9 9 t - J B  1 . 1 9 5 E - 0 7  1 2 0 0  
1 2 2 . 0  1 3  7 . 2 ~ 7 F - L . 9  3 .74dE-CB 1 2 0 3  
1 2 6 . 0  5 7 . 7 7 3 E - 0 9  1 . 9 6 2 t - 0 d  1 2 0 0  
I ~ $ , . o  11 1 1 . 3 5 7 ~ - ~ 9  4 . 3 4 3 ~ - u u  1 2 0 0  
l / z , .O  R 6 . 0 6 3 t - 0 0  3 .153E-Uf l  1 2 0 0  
1 ~ 0 . 0  2 1 . 9 9 3 E - 5 9  1 . 0 3 6 E - 0 8  1 2 0 0  
1 '2 .0  J 0 .  U. 1 2 0 0  

. . 
C R ~ I S S ~ ~ I N D  INTEGRATFD-  l . l ~ ? E - 0 3  6 . 1 4 7 1 - 0 3  

s r c / s c .  1 1  / " 



- .  - 
TEST UbA JUNE 6 .  1 9 6 8  0 1 0 6  TO 0 1 3 6  P S I  1 F S l  U b l  JUNL  -61 1 9 6 0  0 1 0 6  1U 0 1 1 1  PJT 

Z l k C  SULCIOE RCLFbSL FROM ELFVATION OF 2bM \ F I U f l k E J C E l N  RELEASE FROM I L I V I I I U N  0 1  1M ' 

.1b001 4 I C  . ,SAMPLER MT 1.5R Urn D.5 M/LEC A1 2bR . 1 6 0 0 p  ARC JAMPLLL H I  1.5Y Urn 5.2 M/SEC AT 2M 
*. . . .,. I ( . - .  

TEST U b 1  JUNE 6. 1 9 6 8  0 1 0 6 '  1 0  0 1 3 6  P S I  
Z INC S U L f l O E  RELEASE FROM ELFVATION OF 2bM 

ZZOOM ARC SAMPLER ti1 1.5M . U= 8.5 M/SEC A1 26M 

A2 lMUTH EXPOSURE E  I 0  
DEGREES GM-SEC/CU.M SEC/CU.M 

x1ot.t 

CROSSY I N 0  lNTEGRATFO= 6.761 E-04 5.747E-03 
SECI5O.M 1/M 

TEST ~ 6 ' 1  J U N i  6. 1 9 6 8  01IJ6 TI1 0 1 3 6  P S I  
Z INC SULFIDE RFLEASE fRUM E L F V A l I O N  OF 2bM 

320OM ARC SAMPLtk  H 1  1.5M U =  8.5 M/SEC A1 2bM 

~ 2 1 ~ ~ 1 ~  EXPOSURE t / Q  EU/O DISTANCE 
DEGREES GM-SEC/CU.M SECICU.M l/SQ.M METEkS 

X lOE*b  

CRUSShlidD INTEGRATED* 1.286E-U3 6 .687E-03 
SECI5O.R l / M  

l E S l  U61 JUNk 6 ,  1968  D l 0 6  1U 0 1 2 1  PS1 
FLUnRESCCIN RFLEASE FhOM ELFVAT lUN OF 2M 

LZOOII A R C  S A M P L E R  HI 1 . s ~  urn 5.d n / s E c  A T  Z M  

AZIYUTH EXPLlSURt L/O EU/0 O IS l4NCC 
Ot(.hFES GM-SFC/Cll.M S iC /C l l .H  l /SO.Y METERS 

Xl I )T .+b 

IJ. 
1 .365E-06 
4 .127E-07 
2.524t.-05 
1 .6111 -05  
d . 7 l b t - b 6  
7.Ul.I - 0 7  
4.924E-IJU 
1 .523L -08  
5 .2671-09 
2 .ZYUt -08  
1  . b 3 2 t - 0 9  

T1ST U b l  JUIIL 6 .  1 ~ 6 ~  LJIIJ~ T U  0121  P S T  
FLUGUESCFIN RFLFASL F R O M  ELFVAT ILN  UF L M  

32:Jv, PUC 5 4 ~ P L F Q  YT 1.5M U=  5 . 1  I / S E C  AT ZM 

LZ I4 lJTH EXPOSURF t / O  LU/C OIStA l rCE 
DECHEES GM-SEC/CU.M 5FCICU.H 1/5U.14 METERS 

X I D E + b  



TkST U 6 l  JUNE 6, 1 9 6 8  0 1 0 6  TU 0 1 2 1  PST 
FLUOKESCE 114 RELEASE' FROM ELEV4TIUN UF ;IN 

SOOUH A R C  SAMPLER HT 1.5M Us 5.2 M/5EC AT 2M 

T ~ S T  ~ 6 1  JUNk 6 1  , 1 9 6 8  0 1 0 6  TO 0 1 3 6  PST " A l  IMUTH FXPOSURt t / Q  tU/Q OISIANCE 
ZINC SULFIDE R E L E A S E  FRQM E L F V A T I O N  O F  2611 D ~ G R E E S  G P - S E C / C U . M  S E C / C U . M  l /sa .n  HEIERS 

5OOOM ARC SAMPLER HT 1.5M US 8.5 M/SEC AT 26M. X l O E * 6  

A Z  I n u T n  EXPOSURE EIP 
DEGREES GM-SEC/CU.M SECICU.M 

X lOE*6 

1 0 0  .o 0 0. .' 
102.0 0 2.186E-10 

S 1 0 4 . 0  5 4  1 .574E-01 
106.0  2 3 3  6 .743E-08 

P 10B.O 9 8  2.853E-08 
110.0 1 2 4 0  3.578E-07 

X 112.0 1 0 7  3.115E-08 
1 1 4 . 0  35  1.038E-08 
116.0  4 1.421E-09 
118.0 0 1 .093E-10 
1 ~ 0 . 0  0 2 . l d 6 E - 1 0  
122.0  0 0. 

CROSSMINO INTEGRATED* 8 .786E-05 
SEC/SO.M 

, EU/P DISTAhCE 
l /So.M HETERS 

1.145E-OY 
9.161E-10 
6 .871E-10 
2.634E-09 
1 . 9 2 l E - 0 6  
3.748E-07 
2.721E-08 
1 .344E-06 
6 .b71E-09 
1 .2OLt -Od 
4 .466E-09 
1 .031E-05 
1.693 E-OY 
1 .947E-09 
0. 

T t S T  1161 JUNE 6. 1 9 6 8  0 1 0 6  Tu 0 1 2 1  P S T .  
TEST U 6 1  JUNE 6s 1 9 6 8  0 1 0 6  TO 0 1 3 6  PST FLOORESCEIN RELEASE FROM ELEVATION UF 2M 

ZINC SULFIDE RELEASE FROM ELEVATIUN OF 26M 7 0 0 0 4  ARC SAMPLER HT 1.5M U= 5.2 M/SEC AT 2M 
7 0 o o n  A R C  S A M P L E R  H T  1 . 5 ~  U- 8.5 MISEC L T  2 6 ~  

AZIMUTH EXPOSURC ' € 1 0  EU/O DISTANCE 
A2 IMUTH EXPOSURE € / a  EU/O DISTANCE DcGKtES Gfl-SEC/CU.M SEC/CU.M l /Su.M MElERS 
DEGREES GM-SEC/CU.U, SEC/CU.M 1/SO.H METERS X10E+6 + 

X10E+6 

TEST U 6 1  JUNE 6. 1 9 6 0  0 1 0 6  TO 0 1 3 6  PST 
21hC SULFIDE RELEASE FRUM ELFVATIUN OF 26M 

1 2 8 0 0 ~  A R C  S A M P L E R  H T  1 . 5 ~  U =  a.5 M / S E C  A T  z 6 n  

AZ lHUTH EXPOSURE E l 0  
DEGREES GM-SEC/CU.M SEC/CU.M 

X10E+6 

1 0 6 . 0  0 0. 
107.0  7 2.1 d6E-09 
1UB.O 2 2  6 . 4 4 8 E - 0 9  
1U9.0 3 4  9 .946E-09 

E 110.0  5 9  1 .727E-08 
111.0  1 0 3  2.973E-08 
112.0  1 4 1  4 .O88E-08 

S l l ? . O  1 1 5  3 .323E-08 
114.0  3 6  1 .049E-08 

E 1 1 5 . 6 .  1 8  5 .2466-09 
1 1 6 . 9  1 0  2.951E-U9 
117.0  3 9 .837E-10 

EU/O DISTANCE 
l/SQ.M METtRS 

CROSSWIND INTEGRATED= 3 .560E-05 3 .026E-04 
SEC/SO.M 1 /M 

T I S T  U b l  J V N t  6, 1 9 6 8  0 1 0 6  TU 0 1 2 1  PST 
FLUfIdESCE I N  RELEASE FROM ELFYATIUN OF LM 

1 2 8 , ~ 3 V ,  ARC SAMPIER ti1 1.5M U= 5.L f l /SEC 4 1  2M 

bZl!4UTH EXPJSURL i / O  EU/O DISTANCE 
OFCPEES GH-SEC/CU.H SEC/CU.M l /SC.M NETEkS 

X l U E i b  



SAMPLlN6 ROON TO 1 2 B O S ~ e N O  lUhER SLMPLINL. ALL ARCS EHBRACEO CRUSbUlN0 F X l t N T  OF TRACtR. 
Z lNC SULFIDE OlSPERSEO F!IR 3 0  M l N v  D l S P t R S i L  O I F F l C U L l l E S  R t S l U l L T E D  FLUI lkESCkIN DISPERSAL 1 0  19.5 MIN. 
L ' ICHT R C l N  FELL CFTkR TRACFR RELFASE tNUE0 8U1 BEFDRE ALL F l L T t k S  C O L L t C l t O i  NO OBVlUUS E F F t C l  ON TRACERS. 

T E S T  UbZ JUNE 7, 1 9 6 8  0 1 0 0  TU 0 1 3 0  PST ; T E S T  U t 2  JUhE 7, 196H OlUO TU 0 1 2 0  PST 
ZINC SULFIDE RFLFASE FROM ELFVLTION OF 2bM FL l l rdFSTC lli RELEASE FRUM k L F V 4 I  IUN OF 2M 

8 0 0 ~  cRC SLMPIER ti1 1.514 U *  8.4 M/SEC AT 26M 9 t  1'4 4LC 5AMIJLER Y T  1.5H . U =  5.4 M/SEC AT LM 

A Z  I n u T n  EXPUSUU 1  t  1 0  
DEGREES GM-SEC/CU.M SFC/CU.M 

X l O E * 6  

9 1  *O 0  0. . 94.0 4  1 .298E-09 
97.0 6 1 4  1  .R73E-07 
97.1 5 0 9  1.797E-07 
99 .1  2 6 0 8  7 .951E-07 

101.1 8 2 9 1  2.527E-06 
103.0 2 0 6 8 8  6.3;0bE-06 
105.0 3 0 3 2 5  9 .243E-06 
106.9 3 5 4 5 5  1 .061 E-05 
108.8 3 4 6 5 1  1 .05hE-05 
110.7 2 7 0 3 4  R.240E -06  
112.6 1 1 0 7 3  5 . 5 0 9 E - 0 6  
114.5 1 8 2 9 1  5 .575E-06 
116.4 9 4 3 4  2.875E-06 

' 118.3 2 7 6 5  8 .428E-07 
120.2  1 1 7 3  3.576E-07 
122.1 0 0. 

- 1 2 4 . 0  0  0. 

CRDSSYINO INTEGRATED- 1 .763E-03 
SEC/SO.M 

TEST U 6 2  JUNE 7 ,  1 9 6 8  0 1 0 0  T O 0 1 3 0  PST 
ZINC SULFIDE RELEASE FROM ELEVATION OF 2bM 

12DDM ARC SAMPLER HT 1.5M Urn 8.4 h/SEC AT 26M 

A2 1  MUTH EXPOSUR t E l 0  EU/O DISTANCE 
DECREES GC-SEC/CU.H SFC1CU.M 1/50.M METERS 

X l O E * h  

T t S l  U62 JUNE 7 ,  1 9 6 8  0 1 0 0  T O  0 1 3 0  PST 
ZlNC SULFIDE RELEASE FRUM ELFVATlDN OF 26M 

16n3M ARC SINPLFR HT 1.5M U =  8 . 4  H/SEC A7 2bM 

EU/O DISTANCE 
l / S O . H  METERS 

CRCSSWINO INTEGRATED: 

LO/O n l S T A I 4 C t  
1/5U.M METERS 

TEST U62 JLiNt 7 .  1 9 6 8  0 1 0 0  TO 0 1 2 0  PST 
FLUORESCEIN RELEASE FROM k L E V 4 T I U N  UF 2'4 

12C3b\ 4RC SAMPLER HT 1.5M U. 5.4 M/SEC AT 2M 

d l  l (UTH LXPOSURE € 1 3  EU/U DISTANCE 
O E L ~ . E E S  6 1 4 - S F C / C U . M  sEc1cu.n i / s u . n  n E r e a s  

X l O E I 6  

T I  S T  Uh2 J U N E  7, 1 9 6 8  0 1 0 0  TU O l d 0  P5T 
F L 2 [ l h E S C E I h  RELEASE FROM LLFVATION DF LM 

l o ( 1 1 ' 1  A K C  SAMI'LLh I i T  1.5 '1 1). 5.4 H/bEC AT 2M 

L Z l ' 4 ( I T h  tXPUSUQL L /L i  EU/P O l S l A h C E  
DEGbCES 6H-5EClCU.H SFC/CU.H l/SO.M METERS 

X l O € + 6  





T E S T  U b Z  J U N E  71 1 9 6 8  0100 TU 0 1 3 0  P S T  
Z l N C  S U L F I D E  R E L E A S L  F R O M  E L F V A T I O N  O F  Z b M  

5 0 0 0 ~  A R C  S A M P L E R  n T  1 . 5 1  U- 8 . 4  MISEC A T  2t.n 

U 6 ?  J U N E  7 ,  1 9 6 8  1 0100 T O  0 1 2 0  P S T  
F l , U f l k E S C t l N  R E L t A S t  F k U M  E L F V A T I U N  O F  ZY 

5 0 0 0 H  A K C  S A M P L t R  t l T  l . 5 M  U. 5 . 4  M / S E C  A 1  2 M  

AZ 1 M b T H  E X P O S U R E  E / P  ' E U / O  D l S T 4 N C t  
D E G R E E S  G M - S E C / C U . M  S E C / C U . M  1 / S P . M  M E l E R 5  

X 1 0 t i 6  

A Z I M U T H  E X P O S U R E  E  / Q  E U / Q  O I S T A h C t  
D E G R E E S  G M - S E C I C U - M  S E C / C U . M  l / S o . M  M E T E R S  

X l O E * b  

C R O S S M I N O  I N T E G R A T E D *  3 . 6 3 0 E - 0 4  3 . 0 4 9 E - 0 5  C R U S S u l : 0  I N I E G R A T E U -  3 . U 9 0 E - 0 4  1 . b b d E - 0 3  
S E C / S Q . M  l / n  S F C I S 0 . M  1 / M  

l t S T  U 6 2  J U N E  7 ,  1 9 6 8  0 1 0 3  T U  O l d 0  P S T  
F L U C R E S C E I N  R E L E A S E  F R O M  E L F V A I l U N  O F  2 M  

7UfJdl.l A R C  S A M P L E R  H T  1 . 5 H  U =  5 . 4  ? 4 / S E C  A 1  2 M  
T t S T  U 6 2  J U N E  7 ,  1 9 6 8  0 1 0 0  T U  0 1 3 0  P S T  

Z l N C  S U L F I D E  R E L E A S E  F R O M  E L F V A T l O N  O F  2 6 M  
7 0 0 0 M  A R C  S A M P L E R  H T  1 . 5 M  Urn 8 . 4  M / S E C  A T  2 6 M  

A 2 l V U T H  E X P O S U C L  E / L I  t U l O  D I 5 T A N C E  
S c c / c u . n  11su.n M L T E R S  

A Z I M U T H  E X P O S U R E  E / O  E U / O  0 1 S I A N C E  
D E G R E E S  G M - 5 E C I C U . M  S E C / C U . M  l / S O . M  M E l E R S  

X 1 0 E * 6  

T t S T  U b 2  J U N E  7 ,  1 9 6 8  0 1 0 0  T U  0 1 3 0  P S T  T t S T  U h 2  J U N E  7 ,  1 9 6 8  0100 T O  0 1 2 0  P S T  
Z I N C  S U L F I D E  R E L E A S E  F R U M  E L E V A T I O N  O F  2 b M  F L U U k E S C E l N  R E L E A S E  F R U M  E L F Y A T l D N  O F  LW 

1 2 8 G O M  A R C  S A M P L E R  H T  1 . 5 H  U =  8 . 4  H / S E C  A T  2 6 M  l 2 a O O H  A R C  S A M P L E R  H T  1 . 5 M  U *  5 . 4  M / S E C  A T  2 M  

A Z l H U T H  E X P O S U R E  E  / O  E g / P  O l S T A N C E  
D E G R E E S  G N - S E C / C U . M  S E C / C U . M  l / S U . M  M E T L K S  

X l O E i b  

E . Z I M U T ~ I  E X P L I S U R E  E  / O E U / O  D I S T A N C C  
O E L R E E S  G M - S E C / C U . M  S E C / C U . M  1 I S C . M  M E l E R S  

X l O L t 6  

I N T E G R  



SAMPLING 400M TO l2BOOMt NO TOYER SAMPLING. 
ZINC SULFIDE DISPERSED FOR 3 0  MlN, DISPERSAL DIFFICULTIES RkSTRICIED FLUORESCEIN DISPERSAL TO 25 MlN. 
2 2 0 0 ~  AND 1 2 8 0 0 ~  ~ R C S  TRUNCATED n~ NORTH: 1 2 8 0 0 ~  D A T A  EAIRAPDLATED sL1GnTLv . 

-- . - - 
TfST U67 JUNE 24. 1968 0105 TO 0130 PST 

1- - --- FLUIIHESCEIN RELEASC FROM ELFVATION OF 2M 
4uun P L C  S A M P L E R  HT 1 . 5 ~  u= 3.0 n /src  2 n  

TEST U63 JUNE 24, 1968  0100 TO 0130 PST 
ZINC SULFIDE RELEASE FROM ELFVATION OF 2 6 1  LZIYUTH EXPOSURE E/O EU/P D IS IANCt  

400M ARC SAMPLER HT 1.5M Urn 6.0 MISEC AT 26M DEGREES GM-SEC/CU.M SEC/CU.M l /SU.n MEIERS 

X10C*6 
Al lMUTH EXPOSURE E /Q tU /Q DISTANCE 
OEGaEES GM-SEC/CU.M SEC/CU.M l/SU.M MLTERS J6.U ' 2 8.485t-10 2.545E-09 4 0 0  

X10E+6 9 3 . 5  3 1.328E-09 3.984E-09 4UO 
94.0 1291  4.407E-37 1.322E-36 4uO 

98.0 44 1.196E-08 7.176E-08 4 0 0  Y1J.O 67566 ?.135E-05 6.406E-05 4 0 0  
102.0 5803 1.577E-06 9.463E-U6 4 0 0  S 1JZ.L 139040 4.745E-05 1.414E-04 4 0 0  
106.0 39476 1.073E-05 6.436E-05 4 0 0  106.0 677831  2.313E-04 6.940E-04 4 9 0  
110.0 94518 2.568E-05 1.541E-04 400  110.0 399745 1.364E-U4 4.0YjE-04 400  
114.0 12995 3.531E-06 2.119E-05 400  114.0 13397  4.470E-06 1.341E-05 463 
118.0 77 2.093E-08 1.256E-07 400  116.2 453 1.549E-07 4.646E-07 4U0 
122.0 42 1.159E-08 6.951E-08 400  122.0 104 3.556E-08 1.067E-07 4bO 
126.0 1 3.737E-10 2.242E-09 400  126.0 107 3.67bE-08 1.103E-07 400  

150.0 104 3.567E-08 1.070E-07 4 0 0  
CROSSUINO INTEGRATED= 1.161E-03 6.964E-03 134.0 55 1.937E-08 5.72LE-08 400  

SEC/SO.M I / M  1311.5 3 5  1 . 2 9 6 ~ - 0 8  3.619k-0b 400  

TEST U63 JUNE 24. 1968 0100 T U 0 1 3 0  PST 
' ZlNC SULFIDE RELEASE FRUM ELEVAIIUN OF 2bM 

BOOM ARC SAMPLER HT 1.51 U= 6.0 M/SEC AT 2 6 1  

A t  IMUTH EXPOSURE E/P EU/Q DlSTANCt 
DELLEES GM-SEC/CU.M 5ECICu.M' 1/50.M METERS 

XI 0!*6 

TEST U63 JUNE 24. 1968 0100  TU 0130  PST 
ZlNC SULFIDE RELEASE FROM ELFVLTION OF 2bM 

1200M ARC SAMPLER HT 1.5M U* 6.0 M/SEC AT 26M 

PZ ll4UTH 
DEGUEES 

EXPOSURE E/O 
GM-SEC/CU.M SEC/CU.M 

X10E*6 

1 4.169E-10 
1 4. lb9E-10 
7 2.014E-69 

235 6.3Y9E-08 
6440 1.750E-06 

37592 1.022E-05 
102358 2.781E-05 
102472 2.785E-05 

54742 1.488E-05 
7111  1.933E-06 

257 7.004E-08 
0 0. 

TEST U63 JUNE 24. 1968 9105 T O  0133 PST 
FLUDhESCElN RELEASE FLUM ELtV9TIUN UF LM 

noon A R C  S A M P L E R  H T  1 . 5 ~  U= 3.u M/$EC A T  2 n  

A2 IHUTH EXPOSUKf t / O  EU/O OISILNCt 
OELHEES GM-SEC/CU.W SfC/CU.M l/Si l .M MEIERS 

X10E*6 

CROSSslND INTEGRATEO* 1 .UOLE-02 3.CObE-02 

--- SFCIS3.M 1 

TEST U63 JUNE 24. 1968 0105 TO 0130 PST 
FLUURESCE I N  RELEASE FRbH ELEVAT lON OF 2M 

lZ!JJl4 ARC SAMPLER HT 1.5M U* 3.0 M/SEC A 1  2M 

A2 1:IUTH EXPUSJR E E / U  t U / O  OISTALCE 
DEGREES GP-SEC/CU.M SEC/CU.M l/SU.M METERS 

XIDE+b 



TEST. U b 3  JUNE 2 4 .  1 9 6 %  0 1 0 0  TO 0 1 3 0  PS1 
Z l N C  SULFIDE KELEASE FROM ELEV4TlUW OF 26M 

1 6 0 0 M  4RC SAMPLER HT 1.5M U *  6.0 M / S f C  4 1  2bM 

A2 IHUTH EXPOSURE € 1 0  E U / Q  OISTANCk 
O C G H E E S  ~ n - s ~ c / c u . m  SECICU.M 1 I s Q . n  n t l  E K S  

XIOE*b 

TEST Ub3 JUNE 2 4 ,  1 9 6 8  0 1 0 0  TU 0 1 3 0  P S I  
ZlNC SULFIDE KELEASE FRUM ELFVATION OF 26M 

22OOh AkC SAMPLER HT 1.5M L J =  6.3 H/SEC AT 26M 

AZIMUTH EXPOSURE t /O EU/O OI5TANCt  
OtGdEES GM-SEC/CU.M SEC/CU.M l /SO.H METEUS 

X l O E * b  

TEST U63 JUNk 2 4 0  1 9 6 8  0 1 0 3  TO 0 1 3 0  P5T 
Z l h C  SULFIDE RELEASE FROM ELFVPTION OF 26M 

3200H ARC SAMPLER HT 1.5M Us 6.0 M/SEC A 1  2bM 

AZIMUTH EXPOSURE E/U EU/O DISTANCE 
DEGREES GH-SEC/CU.M SEC/CU.M l /SU.M M  ElERS 

X l O E 1 6  

9 3 . 8  
94.8 
9 5 . 0  
96.6  
9 7 . 1  
9 8 . 8  
YY. ti 

1UO.H 
1 0 1  .ti 
1 0 2 . d  
l J 3 . P  
1 J 4 .  b 
1 U 5 . a  
1 b G . H  
l i i 7 . a  

c l c t  . R  
C 1C9.7 
L 1 1 0 . 7  

111.7  
1 1 2 . 7  . 
113.7  
1 1 4  - 6  
115.6  
l l b . 6  

TEST U b ?  J U N t  2 4 1  1 9 6 8  0 1 0 5  TO 0 1 3 0  P S I  
FLUOkESCEIN RELEASE FROM ELFVA710N OF 2M 

 LOOM A R C   SAMPLE^ H T  1 . 5 ~  u =  3.u n / s E c  A T  L M  

1CST U63 JUNE 2 4 ,  1 9 b 8  b 1 0 5  TU 0 1 3 0  PST 
FLUOKESCt lN R L L t A S t  FkUM ELFVAT I b N  UF L k  

2 i n D M  AhC SAMPLER HT 1.5M U =  3.0 M/SEC AT  ti 
I 

ti1 I'IUT.I~ f X P U S U R E  E / P  EUIQ O L S ~ A ~ C L  
U ~ L * E E S  ~ n - s t c / c u . n  5 r c 1 c u . n  1 1 ~ u . n  ~ E I E ~ C S  

X l O E + b  

TCST U b 3  JUNE 24 ,  1 9 6 8  0 1 0 5  1 U  0 1 3 0  PST 
FLUOKESt t  I N  RELEASE FLOM ELEVPTIUC OF 2 4  

32IlOM 4RC SAt'PLkR HT 1 . 5 k  U *  3 . 9  M/SEC A1 2M 

A Z  IMUTH E X P O S U L E  E /P EU/O OIS lANCk 
OFG6EES GM-StC/CU.M 5EC/CU.H I /SU.M METERS 

X 1 0 E t 6  



T E S T  U 6 3  J U N E  2 4 ,  1 9 6 8  0100 T O  0 1 3 0  P S T  
Z l k C  S U L F I D E  R E L E A S E  F R O M  E L E V A T I O N  O F  2 6 B  

5 0 0 0 M  A R C  S A M P L E R  H T  1 . 5 M  U r  6.b H / S E C  4 1  2 6 M  

A 2  l H U T H  E X P O S U R L  t / O  t U / O  D I S T A N C E  
D E G R E E S  G R - S E C / C U . H  S E C / C U . M  1 l S O . B  N E T E R S  

X 1 0 E + 6  

C R U S S H I N G  I N T E G R A T E D =  9 . 0 2 7 E - 0 4  
3 E C I S Q . N  

T E S T  U 6 3  J U N E 2 4 r  1 9 6 8  0 1 O O T 0 0 1 3 0 P S T  
Z I N C  S U L F I D E  R E L E A S E  F R O M  E L F V A T I U N  O F  2bH 

7 0 0 0 M  A R C  S A M P L E R  H T  1 . 5 M  U =  6 . 0  M / S E C  A T  2 b M  

A Z I H U T ~  E X P O S U R E  E l 0  E U / O  O l S T I N C E  
D E G R E E S  G M - S E C / C U . M  S E C / C U . M  1 / S P . M  M E T E R S  

X l O E * b  

T E S T  U 6 j  J U N E  2 4 1  1 9 6 8  0 1 0 5  T U  0 1 3 0  P S T  
F L U L k E S C E I N  R E L E A S E  F R O B  E L F V A T I O N  OF 2W 

5 0 [ 1 0 M  A R C  S b H P L E R  H T  1 . 5 H  U s  3 . 0  M / S E C  A T  2 M  

A 1  I H U T H  E X P O S U R E  E / O  L U / O  O l 5 T A h C E  
D E G h E E S  G P - S E C / C U . M  S E C / C U . M  l/,U.M M E T E N S  

X l 0 E  t b  

C H L I S S u l N U  I N T E G R A T E D *  7 . 3 5 4 E - 0 4  2 . 2 0 6 E - 0 3  
S E C / S P . H  i / N  

T E S T  U 6 3  J U K f  24, 1 9 6 8  L 1 0 5 T O 0 1 3 0 P S T  
F L U U R E S C E I N  R E L E A S E  F K O N  E L E V A T I U N  O F  c t l  

7 0 0 0 1 1  A R C  S A M P L E R  H T  1 . 5 n  U =  3 . 0  HISEC A T  2n 

A ?  I I 4 U T H  E X P O S U R E  E / O  E U / O  D I S I A H C E  
D F C F E E S  G N - S t C I C U . H  S F C / C U . H  I / S P . H  M E T E R S  

X l O F + b  



TEST ~ 6 3  JUNE 241  1 9 6 1  0 1 0 0  TO 0 1 3 0  PST 
Z I N C  SULFIDE RELEASE FROM ELFVATION OF 2 6 1  

12800M ARC SAMPLER HT 1.5M U- 6.0 M/SEC AT 26M T t S T  U b 3  J U N t  2 4 ,  1968 0 1 0 5  TU 0 1 3 0  PST 
FLUUkESCEIN RELEASE FROM E L F V A I I O N  OF 2M 

i ~ t ~ o o n  A M  $ A M P L E R  H I  1 . 5 ~  u -  3.0  n / s E c  A T  dn 

A 2  IMlITH EXPOSURE E / Q  EU/Q DISTANCE 
OECkEES GH:SEC/CU.N SEC/CU.M l /Lo .M METERS 

X lOE*6 



SAVmYLING 4OOM TO 7n00M.  NO TOUER SPMPLINC. A L L  ARCS EAMUACt CUOSSk lNU EXTtNT O F  TRACER. 
Z INC SULFIOE OISPERSEU F O R  3 U  WIN9 O lSPERSAL U I F F I C U L T I E S  R E S I R l C l E 0  FLUUUESCElN D I S P E R S A L  TO 20 WIN. 
L A k G t  WINO O I K E C T I O N  SHEAR BETWEFN TRACtR R E L E A S t  LEVELS.  TLACER b I S T R I O U T I U N S  S k t Y t D  LON6 I A I L  TO THE NURTH. 

-. - - 
TEST U 6 4  JUNE 2 5 ,  1 9 6 8  0 3 4 7  TO 0 4 0 7  PST 

FLUORESCEIN RELEASE PROM E L E V A T I O N  OF 2M 
4 0 0 M  ARC SAMPLER HT 1 . 5 M '  .U- 1.6 W S E C  A1 L M  

TEST U 6 4  JUNE 2 5 1  l 9 b 8  0 3 4 7  TU 0 4 1 7  P S I  
Z INC S U L F I D E  RELEASE FROM E L F V A T I U N  OF 2bW 

A 4OOM AUC SAMPLER HT 1.5M Urn 5.3 M/>EC P I  2bH 

A2 I H U T H  EXPOSURE E  10 E J / Q  U I S I A N C E  
DF6REES GH-SEC/CU.M SEC/CU.M 1/SU.M H E I E R S  

X l O E t b  

T t S T  U 6 4  JUNE 2 5 .  1 9 5 8  0 3 4 7  T O  3 4 1 7  PST 
71MC S U L F I D E  RELEASE F 9 3 M  E L F V P T I U N  [IF 2 6 4  

BOOM ARC SAMPLER HT 1.5H U =  5.3 M/SEC A T  2b'I ,. 
A Z I H U T H  EXPOSURE E  /Q EU/O U l S I A k C E  
DEGREES GM-SEC/CU.M SEC/CU.M 1/5U.!i ' IETEK) 

X l O E I b  

C. 8 0 0  
2 . 2 1 4 E - 0 6  IUO 
6 . 1 5 0 E - 0 8  8 0 0  
5 . 4 1 L E - 3 0  3L iU 

2 .337E-G7 9 5 0  
1 . 9 2 7 E - 0 7  d u b  
5 . 8 5 5 E - 0 7  9 0 9  
1 . 4 1 6 C - 0 6  8 1 3  
6 . 8 4 M L - 0 6  8 1 6  
8 . 0 2 6 E - 3 6  3 2 0  
l . D 3 L i - b 5  5 2 3  
2 . l b 6 E - 0 5  (126 
1 . 0 9 b E - 0 5  8 2 9  
2 . 3 4 5 ~ - 0 5  b j 3  
L . b L U F - 0 5  8 3 6  
C . 3 1 5 E - 3 5  9 3 9  
1 . 4 4 9 t - 7 5  8 4 r  
6 . 2 t j E - b 6  9 4 5  
4 . 2 Y U t - 0 6  8 4 6  
Li. 6 5 1  

LIZ lMUTH EXPOSURE E  /O 
OEGhEES CH-SFC/CU.H SEC/CU.M 

X l O E t 6  

T t S T  U 6 4  JUNE 2 5 ,  1 9 6 8  0 3 4 7  TU 0 4 0 7  PST 
FLULnESCEJN RELEASE FLUM E L E V P T l O N  OF LW 

dG9M ARC SAMPLER HT 1.5H U =  1 .6  H/SEC AT 2 H  

A Z  l f l 0 1 ~  F X P C S U R ~  E  /O EU/P  U l S T A h C E  
O E G k t E S  LM-SEC/CU.t i  SEC/CU.M 1 / 5 0 . t l  METERS 

X lOE+6 



TEST U 6 4  JUNE 2 5 ,  1 9 6 1  0 3 4 7  TU 0401 PST 
FLUOKESCEIN RELEASE FROM E L E V A I I O N  OF dM 

IZOOM AkC SAMPLER HT 1.5W U *  1.6 M/SEC AT ZH 

TEST U b 4  JUNE 25. 1 9 6 8  0 3 4 7  TO 0 4 1 7  PST 
Z I N C  SULFIDE RELEASE FROM E L E V t T l O Y  OF 26'4 

lznon rac  s r r P L E u  HT 1 . 5 ~  u- 5.3 n / s E t  Ar 2 6 ~  

1 2  IHUTH EXPOSURt E /O EU/O OIST4NCE 
OFGREES GM-SEC/CU.M SEC/CU.M l / S O  .M M t I E k S  

X lOE+b 

X . 6 4 1 0  2 7 . 7 6 7 t - 1 0  4.117E-d9 I 2 0 0  
X I b . 0  0  0. 0. 1 2 0 0  

U d . 0  1 2  3.8U4E-09 2.05dE-OU 1 2 0 0  
90 .0  8 7 . 5 8 9 t - 0 9  1.37zE-Ub l 2 o O  

E 92.0 1 2  4 . 1 4 7 E - 3 1  2.1 i 5 E - 3 1  1 2 3 0  
f 94.9  7 6  R.54CE-09 4.52aE-06 1 Z J U  

96.0 w j 2.6Y3E-UB 1 . 4 ~ 7 E - 0 1  l 2 u U  
Yd.il 375  1 . 0 4 h E - 0 7  5 .544E-01 AZOG 

lOU.11 9 1 1  2 . 9 3 1 k - 0 7  1 .55JE-66 l 2 U U  
162.0  1 9 7 b  1 ~ . 3 3 5 1 - 0 7  5 . j ' J d l - U b  1 1 b U  

4  l U 4 . 0  3 i 7 4  1 . 1 3 1 L - 3 5  5 .830E-36 1 2 0 0  
lp le.0 6 1 5 4  1 .97RE-Jb 1.UkbE-Ub 1 2 0 0  

U 154.C h 4 3 C  2.OLeE-Jb l . O ? b f - U S  l 2 U u  
110.0  1 1 7 5 b  4 . 4 2 1 E - 0 6  L . 3 4 4 k - 0 5  1 2 0 0  

7  l l 2 . n  1 4 7 9 0  4 . 7 5 4 t - U 6  2 .5LJE-05 1 2 0 0  
7  1 1 4 . 0  2 0 1  % >  b . h L 5 t - 0 6  j . 5 J L t - 0 5  1 2 L 0  
9 1 l b . n  9 6 9 2  3 . 0 5 1 1 - J b  l . b l 7 E - U S  1 2 ~ 0  

1111.L 1 3 5 1 5  4 . 1 4 4 1 - J b  2 . 3 > 5 f - 0 5  l 2 O U  
4  l / u . o  9 O 5 b  2.911E-Ob 1.:4>€-L5 I L U U  

122.0  341'4 1 . O V 9 t - 5 6  5 . 6 2 l E - U b  l 2 U U  
8, 1 ~ 4 - U  1 5 3  4.945E-(id L . b L l E - 0 7  l2LlO 

1 l L . U  1 6  5 . 4 3 7 t - 0 9  2 . u a d l - b u .  12bO 
(1 121t.O 1  5 . 1 7 6 t - 1 3  Z . 7 i C E - 3 3  1 ? 0 0  

1  ctr.0 o ? .5d '+ t -10  1 . 3 7 2 ~ - b 8 )  1 2 u 0  
I :1.'1 IJ 3. U. I?JO 

1 t S 7  U b 4  J u N t  2 5 .  1 9 b l  3 3 i 7  lU 3 4 1 1  P S I  
Z l l rC  SULFIDE RELEASE FSOM E L F V 4 1 1 3 Y  JF 2oY 

1 6 0 U h  4kC SAMPLER ti1 l . S #  U =  5.3 M / s t C  & I  ib t l  

b l I ' 4 U T H  EXPOSURE t / b  ' t u / a  ~ ~ S I & N C ~  
UFGHEES Gn-SFC/CU.M SEC/CU.M 1  q t T E R S  

x I O E * ~  

A2 IMUTH EXPOSURE t / O  
DEGREES GM-SEC/CU.M SEC/CU.H 

X l O E * b  

62  .O 
b4.0 
66 .0  
bn.O 
70.0 
72.0 
74.0 
76.0 
7n.O 
a t r . O  
b 2 .  L) 

E h4.0 
E 0 6 . 0  

H8.U 
99.0  

E Y2.C 
1 94.0  

9 6 . 0  
9e .o  

1  ~ b . 0  
1 J 2 . 0  

r, 104.0 
I or. .D 

b I l l5 .O 
110.6 

u l l Z . D  
Y 11'..U 
9  116.0 

111l.L 
4 11b.O 

127.U 
4  124.0  

1,'b.O 
C 1;Lri.o 

TEST Uh4 JUhE 25.  1 9 6 8  
FLUCRESCE I N  RELEASE FROM E l  

16LIUti AWC SAMPLER HT 1.5M 

0 3 4 7  T U . 0 4 0 7  PST 
LE'U4TIUN OF 2M 

U =  1.6 n / s E c  AI 2 n  



T E S T  U 6 4  J U N E  2 5 .  1 9 5 9  3 3 4 7  T U  3 4 1 7  P S I  
2 l N C  S U L F I D E  R E L E A S E  F 9 9 H  E L F V 4 T I b t l  O F  Z c Y  

2 ? O O M  Al(C S A M P L E R  H T  1 . 5 H  U =  5.3 f l / 5 E C  u T  2 6 M  

A 2  I l l U T H  t X P U S U R L  i / U  t U / O  0 1 5 T A E : C t  
O F G h E E 5  6 f l - S E C / C U . W  5 E C I C U . M  1 ' 4 L T t R S  

X l O E t 6  

T E S T  U 6 4  J U N E  25.  1 9 6 8  6 3 4 7  TLI 0 4 0 7  P S T  
F L U O R E S C E I N  R E L E A S E  F R O M  E L E V A T I O N  OF L M  

22uOH AuC S A M P L E R  HT 1 . 5 M  U= 1 . 6  n / S E C  A T  2 M  

A Z  1 i 4 U T l 1  E X P O S U R E  E / Q  E U / O  D I S T A k C E  
O E G R F E S  G M - S E C / C U . M  S E C / C U . M  l / S G . M  M E T E R S  

X l O E + 6  



I t s 1  U b 4  J U N E  2 5 ,  1961 0 3 4 7  T O  0407 P S T  
F L U O R E S C E I N  R E L E A S E  F R O M  E L E V A l l O N  OF 2 M  

3 2 0 0 M  ARC S A M P L E R  H T  1 . 5 M  U m  1.6 M / S E C  &T 2 M  

T E S T  U 6 4  J U N E  25.  19b8 0347 T O  0 4 1 7  P S I  
Z I N C  S U L F I D E  R F L E A S E  F R O M  E L F V A T I O N  O F  2014 

3 2 0 0 ~  AIC SAMPLER HT 1.w u- 5.3 n / s F c  A T  zt,n 

A I I  W U T H  E X P O S U R E  € 1 0  E U / O  0 1 S 7 4 N C f  
D F C Y F E S  GM-SEC/CU.M S E C / C U . U  l / S U . M  U t I E R S  

X 1 0 E + 6  

A 2  I H U T H  E X P O S U R E  E / 4  ' f U / O  D I S I A N C E  
D E C R E E S  GM-SEC1CU.M SEC/CU.M ' 1 / 5 0 . M  M E T E R S  

X l O E * b  



T E S T  U h 4  J U N E  2 5 .  1 9 6 8  0 3 4 7  T O  0 5 1 7  P S I  
Z I ~ J C  S U L F I D E  R E L F A S E  F 9 J M  E L f V A T I 9 Y  O F  Z b Y  

7 o o u n  A C C  S A M P L E R  HT 1.514 us 5 . 3  ~ 1 s t ~  A I  2 6 4  

A I I Y U T H  E X P O S U R E  E / O  E U / 0  U l S T A l t C L  
D F L H E E S  GM-SFCICU.~  s F c / c u . n  i n  ? t r t R s  

k l O E * b  

1 t S l  U b 4  J U N E  25,  -19b8 0347 10 0 4 0 7  P S f  
F L U O k E S C E l N  R E L E A S E  F R O M  E L E V A T I O N  O F  ZW 

5 G O U M  A R C  S A h P L E R  H l  1 . 5 M  U. 1.6 M / S E C  A T  2 H .  

A Z I M U l t l  E X P O S U R E  t /(l 
O k G h E E 5  G H - S E C / C U . M  SEC/CU.M 

X l O E t 6  

1 E S l  0 6 4  JUNE 2 5 .  1968 0 3 4 7  T O  0 4 0 7  P S T  
F L U O k E S C E I N  R E L E A S L  F R O M  t L E V A 1 I U N  U F  d M  

7ooo:t A R C  S A M P L E R  n T  i .sn urn 1 . 6  n / b t c  AI 214 

4 2  I l U T H  E X P O S U R E  t / 0  E U / O  0 1 S T A k C t  
O E G E C E S  G M - S t C / C U . M  S E C / C U . M  l / S O . M  M E T E R 3  

X l U E * b  



SAMPLING 400M TO 12803Me N n  TOYER SI4PLIMG.  
BIMODAL O l S T R l 8 U T l O N  FOR BOTH TRlCERS. 
TRICER D I S T R I B U T I O N 5  TQUNC&TEO ON YORTH EDGE BEYOND -. . - -- . - - -  

TE5'T U 6 5  JUNE 2 7 1  1 9 6 8  0 3 3 2  TO 0 4 0 2  PST 
ZINC SULFlOE RELEASE FRUM ELEVATIUN OF 2bM 

4D0M hRC SAMPLER HT 1.5M Um 5.5 M/SEC I 1  2bM 

A2,lMUTH EXPDSURE 
DEGREES GW-SEC/CU.M 

XlOE + 6  

0. COO 
4.317E-06 GO0 
1 .172E-05 6 3 0  
3.551E-05 4 0 0  
1.838E-U5 4UU 
9.490E-37 $ 0 0  
2.139E-06 4 0 0  
1.254E-05 4 0 3  
2.422E-05 4 0 0  
1.309E-05 4 0 0  
2.279E-06 4 0 0  
0. GOO 

' TEST U 6 5  JUNE 27. l 9 b 8  0 3 3 2  TO 0 4 0 2  PST 
ZINC SULFIDE RELEASE F93M ELFVATIUN OF 26V 

e n o n  rut S A M P L E R  HT 1.5M U =  5.5 M / S E C  A T  z 6 n  

AZIMUTH EXPOSURE t 1 0  EU/O DISTANCE 
DEGREES GM-SEC/CU.M SEC/CU.M 1 /SP.n  METERS 

X l O E 4 6  

CROSSHIND INTEGRATED= 3.055E-33 1.bYbE-02 
SECI S0.M l / M  

2200M ARC. 

T t S T  U65  kt 27.  19611 0 3 3 2  T O  0 4 0 2  P S T  
FLl l [ IRESCEIN RELEASt FROM ELEVATIUN OF LM 

- b o o m  A R C  S A M P L E R  HT 1 . 5 ~  U -  3.0 n / s E c  A T  < M  

LZIHUTH EXPaSURt € 1 0  [%/a OISIANCE 
OEGkEES GM-SEC/CU.M SEC/CU.M 1/5U.M METERS 

X l O E * 6  

T l S T  U65 JUNE 2 7 .  1 9 6 8  0 3 3 2  TO 0 4 0 2  PST 
FLUUUESCEIN WFLEASE FROM L L F V A T I b N  OF ZM 

LIL'Otl ARC SAMl8LER tlT 1.5M U =  3.0 M/SEC AT 2M 

AZlbiUTH EXPOSUY E L 1 0  t U / U  D I S I A N C E  
OECNEES CM-SEC/CU.M SEC/CU.M 1lSG.M METER5 

X I C E * b  



T f S T  U65 JUNt  27 .  1 9 6 8  0 3 3 2  TO 0 4 0 2  P3T T I S T  Ub5 JUNE d 7 ,  1 9 6 8  0 3 3 2  TU 0 4 ~ 2  pST 
ZINC $ULFIOE UELEASE FROM E L € V P T I 0 Y  OF ZbV FLUL'RESCEiN- RELEASE FKOM ELFYLTIUN OF 2M 

1 2 0 3 M  4 R C  SAqPLER '41 1.5M 9. 5 . 5  M/5EC A1 2bM 120OH ALC SAMPLER H I  1.5M Urn 3.0 M/SEC AT zn 

A2 IWUTH CXPOSURl E  I 0  A 2  1H111~1 EXPUSURt t /U L U / O  DISTANCE i U / O  DISTANCE 
DEGREES GM-SEC/CU.W S1CICU.H l / $ u . M  M E l E k S  O E C I ( L E S  G M - S E C / C U . M  S F C / C U . ~  l / > u . ~  ~ L T ~ K S  

X 1 0  E  + 6  , X l O t * b  

TLST U b 5 .  JUtlE 27, 1 9 6 8  6 3 3 2  TU 0 4 3 2  PST 
FLJDKESCE I t 4  kFLEASE F K l l M  E L F V A I  IUN UF 2M 

16['014 AKC SLMPLER HT 1.5H U =  3.0 M/SEC A1 2H 

TEST U65 JUhE 27. 1 9 6 9  0 3 > 2  TU 0 4 0 2  P S I  
ZINC SULFIDE R F L E A S E  F R ~ M  E L F V L T I U N  O F  26Y nz IMIITI~ ~ X F U X I R E  t / o  E U / U  D I S T A N C E  , 

I b C p f l  ARC SAMPLER HT 1.5n  U =  5.5 f l / $ € C  A T  2bM OEGktES GR-SEC/CU.H SfC/CU.M I /SC.H METERS 
X l O E * b  

A Z l n U T H  EXPOSURE E I 0  
OEGbEES GM-SEC/CU.M SFC/CU.q 

X l O E * b  

50.0 I, 0 .  
• 52.0 1  4 . 9 d l E - 1 0  

54.0 1 8  9.215E-b9 
66.0 79 2 .563E-38 
58 .O  1 R t  h . 1 2 7 k - 0 0  
bO.O 5 4 0  1 . 7 5 6 t - 0 7  
62.0 1 1 1 9  3 . 9 6 0 ~ - 0 7  
64.0 4 Y r ~ 6  1 .593E-06 
66.0 44'43 1.45VE-06 
68.0 9 2 3 J  7.Y87E-36 
7  1. 0 1163; 7 .77hE-06 
72.0 5 3 3 4  1 .894E-06 
74 .0  465n 1 . 5 1 7 E - 0 6  
76.0 1 3 5 5  4.401 E-07 

, 78.0 1072 3 .412E-07 
HO.0 576 2 .957E-37 
82 .0  l a n a  5 . 8 7 3 ~ - 0 7  
84.0 2352 7 .h3RE-07 
8  6.0 5L15 1  . b 9 1 E - 0 6  
88.0 9 7 0 9  3.1 5 7 t - 0 6  
90.0 Vbho 3 .137E-06 
92.0 11313 3.57RE-35 
93.6 5979 1  - 9 4 1 E - 0 6  
94 .0  1 9 2 4  6 . 2 4 9 E - 0 7  
94.6 1 5 6 4  1 . 1 5 7 t - 0 6  
95.6 9 5 7  3 .109E-07 
96.6 b 3 j  2 .058E-07 
9  7. h 1 5 9  5 . 1 5 9 t - 3 0  
9d.6 4 9  1  .hU6E-08 
99.6 5 1.782E-09 

L .  
1.302E-OM 
7 . 8 1 4 ~ - o a  
2. b 4 3 E - 0 7  
5 . 2 3 1 E - 0 7  
7 .531E-07 
U.62dE-07 
1 .5J5E-06 
3 .L73C-Lb 
d .2 lML-Gb 
1 .151E-05 
Y . 5 3 3 E - 0 6  
1 .101E-05 
7.8YYE-06 
3.415E-Ub 
1 . 0 5 ~ E - 0 6  
1 . 5 0 1 t - 0 6  
1 . 3 L 4 E - 0 6  
1 . 2 2 7 t - 0 b  
3 .073E-0b 
8 . 8 7 5 t - U b  
1 . 5 3 4 E - 0 5  
1 . 5 3 4 E - 0 5  
1 .26bE-05 
3 . 6 4 3 t - 0 6  
1 . l Y Y € - 0 6  
4 . 9 6 1 E - 0 7  
5 .6Y4F-07 
1 . 7 1 6 E - 0 6  
b .651E-07 
5 . 0 3 7 t - 0 7  
2.53UE-OLI 
0. 
L,. 

5 . 0 t t l t - 0 8  

1 6 0 0  
1 6 0 0  
1 6 0 0  
1 6 0 0  
1 6 0 0  
1 6 0 0  

,1600 
1 5 0 0  
1 6 0 0  
1 6 0 0  
1 6 0 0  
1 6 0 0  
1 6 0 0  
1 6 0 0  
1 6 0 0  
1 6 0 0  
lbOO 
lbOO 
1 6 0 0  
1 6 0 0  
1 6 0 0  
1 6 0 0  
1 6 0 0  
1 6 0 0  
1 6 0 0  
1 6 0 3  
1 6 0 0  
1 6 0 4  
16  0 6  
1 6 0 8  
1b10 
1 6 1  1  
1 6 1 3  
1 6 1 5  
1 6 1 7  



T E S T  U 6 5  J U N t  2 7 .  1 9 6 8  0 3 3 2  T O  0 4 0 2  P S I  
Z I N C  S U L F I O E  R E L E A S E  F R O M  E L F V A l l U N  O F  2 6 M  

2 2 0 0 ~  ?nc SAMPLER n T  1 . 5 1  U- 5 . 5  WISEC A T  Z ~ M  

A Z I M U T H  E X P O S U R t .  E I U  E U / O  O I S I & N C E  
D E G R E E S  GW-SECICU.M S E C ~ C U . ~  i / so .n  M ~ T E R S  

X 1 0 E + 6  

C R O S S W I N D  I N T E C R A T r U =  7 . 3 8 l t - 0 4  4 . 0 6 0 E - 0 3  
S t C / S Q . H  1  / M  

T E S T  U 6 5  J U N t  27, 1 9 6 8  0 3 3 2  T O  0 4 0 2  P S T  
Z I N C  S U L F I D E  R E L E A S E  F R O f l  E L F V A T  l U Y  UF 2 C M  

3 2 0 0 M  A R C  S A M P L E R  Y T  1 . 5 M  11- 5 . 5  M l S E C  4 1  2 6 M  

A 2  l M U T H  E X P O S U R E  t / P  E J / U  O ~ S I P Y C E  
D E C R E E S  G W - S E C I C U . M  S F C / C U . M  I / S U . M  K E T L k S  

X l O E + b  

l l 5 T  U 6 5  ' JUht  2 7 1  1 9 6 8  0 3 3 2  T U  0 4 0 2  P S T  
F L U D K E S C E I N  R F L t A S E  F R U M  E L F V A T I O N  U F  2 M  

2 2 0 1 1 M  A R C  S b M P L E R  H I  1 . 5 Y  I l =  5.0 M / S E C  A T  2 M  

A Z l l 4 U T h  E X P O S U R E  I / U  E U / Q  D I S T A N C E  
O E C L F E S  C M - 5 E C / C U . M  S I  C / C U . M  l / S U . H  W C T E k S  

X 1 0 E + 6  

I F S T  U 6 5  J U N L  2 7 .  1 9 6 8  0 3 3 2  T U  0 4 0 2  P S T  
F L ~ ~ I I W E S C E I I ~  R t L E A S C  FhO'4 E L F V 4 T l 1 r l . I  U F  LM 

:42C1Jr A d C  S A Y , P L E R  111 1 . 5 M  U: 3 . 0  I 1 / 5 E C  A T  2 M  

4 2  1 ~ 1 l T l t  F X P O S U R L  F. I U  t U / U  D I 5 I A N C E  
D t G P l E S  C M - S ~ C / C U . P ~  s rc1cu .n  i / s o . ~  M f r t R s  

X 1 0 E + 6  



TEST U 6 5  JUNE 2 7 .  1 9 6 8  0 3 3 2  1V 0 4 3 2  PST 
Z I N C  S U L F I D E  R F L t A S E  FROM E L F V A T I U N  OF 2 6 4  

5 0 0 0 H  ARC SAMPLER tIT 1.5M U= 5.5 M/SEC AT 2bM 

A Z I M U T H  ' EXPUSURt  E I U  t U / U  D I S T A Y C t  
D E G R E E S  tn-SEC/CU.W S F C / C U . M  I /su.n n E r E n s  

X 1 0 E + 6  

TEST U 6 5  JUNE 2 7 .  1 9 6 8  0 3 3 2  TU 0 4 3 2  PST 
Z I N C  S U L F I O E  RFLEASE FRO3 E L E V L T l U N  OF 2bY 

7 0 0 0 ~  a R c  S A M P L E R  H T  1 . 5 ~  US 5.5 M / S E C  ar 2bM 

A2 I H U T Y  EXPOSURE E  I 0  E U l O  DISTPNCE 
DEGREES GW-SEC/CU.Y SEC/CU.M l /SU.M METERS 

X l O E + b  

TEST U 6 5  JIJVE 2 7 ,  1 9 6 8  0 3 3 2  TO U 4 J 2  PST 
Z l l I C  S U L F I D E  R F L E a S t  FRII ' !  E L F V L T I O V  OF 26Y 

1 2 8 0 0 H  ARC SAMPLER HT 1.5H U =  5.5 M l S l C  4 1  2bU 

a z  I I ~ L I T M  F X P O S V R E  t / o  FUIO DI S T ~ V C E  
OEGUEES GM-SEC/CU.'4 5FC/CU. '4 1 l S U . q  M E I E R 5  

X l O E + 6  

CROSSWIND INTEGRATED= 3 . 3 9 h E - 0 5  1 . 8 6 8 E - 0 4  
' SECIS0 .H  1  / M  

TFST U b 5  JUhE 2 7 ,  1 9 6 H  0 3 3 2  TU 0 4 C 2  PST 
FLUORESCEIN RFLFASE FRUH L L F V P T I U I I  UF 2Y 

5 0 0 9 U  ARC SAMPLER 111 1.5M U =  3.0 M / S E t  AT 2M 

EU/O DISTANCE 
1ISU.14 METERS 

T i S T  U 6 5  JUhE 2 7 ,  1 9 6 8  0 3 3 2  TO 0 4 0 2  P5T 
F L U l l H E S C E l N  R F L E A S t  FRUM C L F V A T I U N  OF LM 

7 0 0 0 i 1  ARC SAMPLER HT 1.5M U =  3.0 M/SEC AT 2M 

A2 I11UTIi EXPOSURE t / O  EU/O D I S T A h C E  
OEGqEES GH-SEC/CU.M SFC/CU.M 1ISU.M M E I E R 5  

X l O t + b  

TEST U b 5  JUIIE 2 7 .  1 9 6 8  0 3 3 2  TU 0 4 J 2  P5T 
F L U O R E S C E  IN R F L E A S E  F R O M  E L F V A T  IUN O F  214 

l i t l C U H  AUC SbMPLER HT 1.5'4 11; 3 . 0  M l S E C  AT 2H 



SAMPLING 4 0 0 1  10 7 o o o n .  Uo TOWER s r n p r t n c .  nust A R C S  r r u N c r l r o  UN nourn. . snt rn to .ow s l n o b r L  o l s r R i e u r i o n s .  
F A I L U R E  OF S I M P L t R s  AT q l o - A n C  LFAVES THE 4 0 0 M  O A I A  E S S E N T I A L L Y  MEANINGLESS 
IRRL'GULAR DISPERSAL RATE OF FLUORESCEIN FOR ABOUT 5 M l N  OF T H t  3 0  H l N  O I S P E R J A L  P E R 1 0 0  l N E A l l  ABOUT 0 3 4 0  PST) .  
"i,. . . . r . 
TTST U b b  JUNE 28. 1 9 6 8  0 3 3 1  T O  0 4 0 1  P S I  

'- ZINC SULFIDE RELEASE mom ELEVITION OF z r a  
?+&oon ARC SAMPLER HT 1 . 5 ~  U= 3.5 n/stc A T  z b ~  
..;3_-. ,. 

T t S T  U b b  JUNE 2 8 1  1 9 6 8  0 3 3 1  TO 0 4 0 1  PST 
FLUURESCEIN RELEASE FRUM E'LFVATIUN OF 2 H  4 

4 0 0 M  ARC SAMPLER HT 1 . 5 1  U *  1.4 H/JEC AT 2 1  

-, A Z l M U T U  .EXPOSURE € 1 0  EU/O O I S T I N C E  
, DEGRELS,.G1~SEC/CU.M SFCICU.M / S O  METERS 

-.- .'. . '. ; . . . X 1 0 E + 6  

L Z l M U T H  EXPOSURE E I 0  EU/O DISTANCE ' 
O E G ~ ~ E J  cn-s~c/cu.n src/cu.n i l s o . ~ .  R E V E R S  

X 1 0 t * 6  1 
4 0 0  
4 0 0  
4 0 0  
4 0 0  
4 0 0  
4 0 0  
4 0 0  
4 6 0  
1 0 0  
4 0 0  
4 0 0  
4 0 0  
4 0 0  
COO 
COO 
4 0 0  
4 0 0  

TEST U 6 6  JUIIE 2 8 1  1 9 6 8  0 3 3 1  TO 0 4 0 1  PST T t S T  U b b  JUlJk 28 .  1 9 6 8  0 3 3 1  TU 0 4 0 1  6'51 
Z l N C  S U L F I D E  RELEASE FROM E L F V A T l U t J  OF 26M FLUOPt.SCEIN RELEASE FROM E L E V 4 T l U N  OF LM 

BOOM A R C  S A M P L E R  HT 1 . 5 ~  u =  3.5 n/src A T  2 6 n  I I ~ C H  A R C  S A ~ P L E R  N T  1 . 5 ~  11. 1.4 n / s ~ c  A T  2n 

A2 I W U T I  EXPOSURL t I 0  E U l O  01S14NCE 
DEGREES GM-SEC/CU.q SEC/CU.'l l/SQ.!I H E l E R S  

X1OE * 6  

A2 I ' lUTH EXPCSURE E I 0  t U / O  O l S l A N C E  
O E L R L C S  GM-SFC/CU.M S ~ C / C U . M  1 l s o . n  M E T E R S  

X 1 0 E * 6  



TEST Ubb  JUNE 28. 1966 0 3 3 1  \D  0401 PST - ZINC SULFIOE .RELEASE FROM E L E V 4 T l O l  OF 26M 
k.  lzoon A r c  , . SAMPLER n1 1 .5k u- 3.5' n / s € c  A T  26n . 
-5,. ' " . . 

AZIMUTH EXPOSURE E l 0  . EU/O . DISTANCE ' 

O ~ G R E E S  GI-SECICU.M SECICU.~ 1 I s u . n  n r r E R s  
!, XlOE*b 

1 2 0 0  
1200  
1200  
1230  
1 2 0 0  
1 2 0 0  
1200  
1200  
1230  
1 ZOO 
1290  
1 2 0 0  
1200 
1 2 0 0  
1200  
1200  
1 200  
I 2 0 0  
1200  
1200  
1 2 0 0  
l 2 J O  
1 2 0 0  
1200  
1200 
1200  
1 ZOO 
1200  
1200  
1 2 0 0  
1200  

CROSSYINO INTEGRITFO= 7.447E-34 2.605E-03 
SFC/SO.M I /n 

TEST Ub6 JUNE 21 .  1968 0 3 3 1  TU 0401 P S I  
. ZINC SULFIDE RELEASE FROU ELEVtTIUY OF Zb'! 
1600U LRC SAMPLER HT 1.5M Urn 3.5 M/SEC A T  26M 

A1 lMUTH EXPOSURE E /O EU/O tJlST4NCE 
DEGREES GM-SEC/CU.M SFC/CU.M I/SO.M METEUS 

X10E*6 

8 41.0 539 1.757E-97 6.132E-07 1530  
50.0 4 7 1  1 . 5 5 1 ~ - 0 7  5 . 4 2 1 ~ - 0 1  1600 
52.0 1502 4.0dnE-07 1.708E-06 1600  
54 .O 400 l .30OE-07 4.54YE-07 1600  
56.0 2748 8.925E-37 3.124E-06 1500  
50.0 2022 6.56hE-07 2.2YdE-0b 1600 
60.0 4 l h 3  1.352E-06 4.731E-06 1600  
62 .O 1833 9.200E-07 3.220E-06 1600  
64.0 5704 1 .R57E-06 6.483E-0b 1600 
66.0 3063 9.Y4RE-07 3.482F-06 1600  
60.0 2532 8.227E-37 2.878E-06 153U 
70.0 493 l .hO3E-07 5.611E-07 1500 
72.0 1643 5.327E-07 l .db4E-06 1600  
74.0 915 2.973E-07 1.041E-06 1600  
76.0 1601 5.395E-07 1.888E-06 1600 
711.0 459 1.49 lE-07 5.217E-07 160U 
80.0 1396 3.5C8E-37 1.235E-06 1500  
d2.0 276 0.973E-08 3.13YL-07 1630  
04.0 512 l .663E-07 5.8ZlE-07 l b J 0  
8 6.0 9 6  3.138E-08 1.096E-07 1600  
88.0 296 6.721E-08 2.352E-07 1600 
90.0 292 9.493E-08 3.322E-07 A600 
92.0 1543 5.033E-07 1.750E-36 1500  
94.0 115 3.7GOE-OB 1.309E-07 1600 
94.6 534 1.737E-07 6.07YE-07 l b U 4  
95.6 829 2.693E-07 9.42bE-07 JbOb 
96.6 892 ?.R90E-07 1.014E-06 1608 
97.6 2154 6.997E-07 2.419E-06 1 6 1 0  
98.6 1809 5.174E-07 2.056E-06 151  1 
99.6 1304 4.235E-07 1.482E-06 1613 

100.6 1136 3.689E-07 1.291E-06 1615 
101.6 411  1.337E-07 4.67YE-07 1617  

0 102.6 369 1 .ZOO€-07 4.201 E-07 1618 
103.6 0 0. 0. 1 6 2 0  

TLST Ubb JUNE 2 1 1  1968 6 3 3 1  TO 0401  P S T  
FLUURESCElN RELEASE PIOM ELFVLTION OF 2M 

lZOOH ARC SIKPLFR HT 1.5M U. 1.4 M/SEC AT ZM 

A 1  IKUTH EXPOSURE E / 0  CU/O DISIANCE 
D E G R E E S  CM-SEC/CU.H SFCICU.~  i / s c . n  METERS 

XlOE *6 

5.772E-06 
6.122E-06 
9.841E-06 
1.093E-05 
1.137E-05 
1.093E-05 
5.379E-06 
2 s041E-C6 
1.445E-06 
2.1 oot -06 
1.643E-U6 
1.141E-06 
1 . lC9E-06 
1.081E-06 
1.141E-06 
7.111E-07 
6.699E-07 
7.796E-07 
I .ZOSE-06 
7.241E-U7 
7.24L)E-07 
1.06AE-06 
1.232E-06 
3.552E-06 
1 .095E-06 
3.820f -07 
2.177E-08 
1.349E-09 

CRRS5mlNU INTEGRATED- 3.491E-03 4 . 8 8 7 ~ - 0 3  
SFC/SE.M 1 / n  

TEST U66 JUNE 28. 1968 0331  TO G401 P5T 
FLUURESCEIN RELEASE FROH ELEVATIUN OF LM 

1 6 n o n  A R C  s P r p 1 . ~ ~  nr 1 . 5 ~  u =  1.4 M / S E C  A T  ZM 

CRlISSnlND INTEGRATED. 2.998E-03 4.197E-03 
SFCIS0.M l / M  

CROSSWIND INTEGRATFD= 7.244E-04 2.535E-03 
SFC/SO.M 11'4 



?ES t Ubb " JUNE 20.' 1 9 0  0331  ' T O  ObOl P S I  
'ZINC. S U L C ~ D E  IFLEASE rnon t L t v r r l o w  or 26w 

. aioon 4 n c  SAHILE~ W T  1.511 um 3.5 N/SEC A T  zrn 

:AZ IMUTU trrosurt €10 
D t L R t E S  GI-StC/CU.I SEC1CU.I 

a 7 . a .  
XlOE46 

- 8  *8.o 2 9 3  7.5bhE-OB 
15 $0.0: '- 2 8 7  9.332E-08 
; 52.0 6 7 4  2. lV lE-07 

54.0 ' ' 1372  3.bUI t -07 . 56.0 1360  4.463E-07 
50.0 2194 7.124E-07 

- 60.0 9376 l.OY7E-06 
62.0 $084 1e651E-06 
64.0 7159  2.325E-06 
bb .O 5849  1.839E-36 
68.0 5112 1 eb60E-06 

, , 70.0 4 5 3 1  1.474E-06 
72.0 . 3100 1 .007 t -06  

' 74.0 2177 1.043E-07 
76.0 2072 h.721L-07' 
78.0 1323  1.288E-07 
80.0 885  2.874E-07 
82.0 5 0 7  1.649E -07 
04.0 568 1.146E-07 
86.0 238 7.729E-08 

6 88.0 1 3 1  4.279E-08 
90.0 9 1  ?.988E-38 

4 92.0 6 6  2.1bnE-08 
5 94.0 9 3.124E-09 

96.0 0 0. 
5 98.0 74 2.43IE-08 
T 100.0 1 4.075E-10 

102 .o 0 2.717E-10 
104.0 9 0.  

. . 

TFS1 Uhb JUCE 2d, 1960 0331  TU 0 4 0 1  PST 
FLUURESCElll RELEASE FkON E L t V L l l U N  OF Z l l  

220OI4 ARC SAMPLER H1 1.51 U *  1.4 HISEC AT ZM j 

I 2  IMUIH EXPCSURL t 1 0  EUlO 0 1  SIANCE 
D E C ~ ~ E S  G M - S ~ C I C U . ~  src/cu.n 1 l s o . n  M E T E R S  . 

L10E*b 

TEST Ubb JUNE 28. 1968 0 3 3 1  TO 0431  PST 
ZINC SULFlOE RFLEASE FROM ELFVLTlUN OF 2 6 1  

3200M IRC SAMPLER HT 1 . 5 ~  u= 3.5 n /sEc  A T  2611 

AZIMUTH EXPOSURE E I 0  EU/O D I S I A Y C t  
D E G R E E S  c n - S E C ~ C U . ~  s r c / c u . n  I / S O . M  w t r t s s  

X lOE*6 
! 

73.7 
74.7 
75.7 
76.8 
77.8 
78.8 - 79.8 
n o .  8 
81.8 
n2.5 
8 3.8 
84.8 
85.8 
86.8 
87.8 
68.8 . 
89.8 
90 .1  
91.8 . 92.8 
93.8 

CROSSWIND INTEGRATED- 4.908E-04 1.718E-03' 
SECIS0.H 

n .  

i / n  

T L S l  Ub6 Jubt 2 0 1  1968  U331 TO 0 4 0 1  PS1 
FLULlfit5CE IN  WELEA5t FROM LLFVATIUN OF LM 

3200M LRC SAMPLER HT 1 .SM U. 1.4 M/SEC AT ZM 

8. . 11 
:0.3 
52.0 

1 54.0 
1 5t..Cl 
2 :..u 
1 t .0 .U 

L 2 . P  
F G  .LI 

1 6 6 . 0  
t 5 . L  
70.0 
I ? .  7 
73.7 
14.7 
75.7 
76.8 
77.8 
73.b 
79.B 
J 9 . R  
> I  - 4  

I 
> r ' . b  

j 4 j . 1  

'4.11 
4 5 .  b 
,(.. t! 
1 7 .  R 
I'A.L 
8 9  . C  

I 90.H 



I 1 t S T  Ubb J U N t  2 8 ,  1 9 6 0  0 3 3 1  10 0401 P S T  
F L U O R E S C E I N  R E L E A S E  F M O n  E L F V A T I U N  U F  Z M  

, S W O Y  A R C  SAMPLER HT 1 . 5 ~  U= 1 .4  n / s E c  A T  zn 

! T E S T  Ubb J U N E  2 R .  I 9 6 0  0 3 3 1  10 0 4 3 1  P S T  T E S T  U L 6  J U N E  2 8 .  1 9 6 8  0 3 3 1  T O  0 4 0 1  P S 1  
; Z I N C  S U L F l O E  R F L E A S E  F R O M  E L F V A T I O N  O F  Z b M  F L U O R E S C E  I N  R f  L E A S E  F R O U  E L F V A T  I O N  O F  Zt l  

7 0 0 0 ~  LRC S A M P L E R  HI I .sn U- 3 . 5  MISEC A T  2 6 n  ~ O O U H  A R C  S A M P L E R  HT i.sn . U =  1.4 n l sec '  AT zn 

A L  I M U T H  E X P O S U R E  E 10 E U / O  O I S T I N C E  A L I H U T H  E X P O S U R E  E / O  E U / O  O I S T 4 N C E  
D E G R E E S  GM-SEC/CU.'4 S E C / C U . M  S U M  M E T E R S  C E G W E E S  G H - S E C / C U . M  S E C / C U . M  1 / S 0 . n  H E T E K S  

. X l O E  * 6  X 1 0 E + 6  

C R l l S S Y  1 I D  I N T E G R A T E  0.  



;~cci~~~t ~ O O H  TO' tooon. NO T O ~ E R S .  s r n v L r n  FAILURE IN n l u o L t  O F  4 0 0 1  .ARC .LEAVES U A T A  H ~ R E  O F  MINIMAL VALUE 
SOIL OUESTION ON THE M A S S  n F . ~ ~ u n t r s c ~ l ~  r l r r r r e D  ~ E C A J S E  OF OISPLRSAL P N U ~ I L ~ M S .  

. 5 0 0 0 1  AND 7OOOM ARCS TRUNCAfEO OM NORTn 
---- .- . -- , - - - . .- .~ 

-1 .. . . .c: " . . 
-i-- -Af- 

1 E S l  Ub7 JULY 15. l ~ b d  3313  IIJ 0343  PST,. 
FLUDRESCElH RCLFASE FRJM ELFVPIIUN OF 2H 

'.TtST U b l  JULV I S 1  19bO 0 3 1 3  TU 0343  P S I  , 4 ( 0 n  A R C  S L ~ P I E R  111 1 . 5 ~  u i  2 . j  nlsrc A T  zn' 
. $ .  ZINC SULFIDE' R L L E A S E  F R O M  ELFVATION.OF 2bH 

4 0 0 1  ARC SAMPLER H f  1.5M Um.4.4 R/SEC AT 2bM d l ,  I I iUTI I .  C'KPflSURt E / O  L U l U  0 1  S14HCt 
OFC.KEES G M - S E C I C U . ~  scc/cu.n i / s u . n ,  .MEIERS 

-. A 2  IWUTW EXPOSURE E I 0  EU/O OIS14NCE XlUE*b 
OtGREES GI-S€C/CU.q StClCU.1 I/SU.Y MEIERS . . 

X lOL*b . 58.0 25  E.727t -00 d.007E-Ob 4UU 
. . t  6 Z : O  53 1.1LCC-Ub L.5Ybt-Ul l  4 0 0  

66.0 0 0. ' 0 .  4 0 0  I h6.0 5 1  1.767t -09 4.Ub5t-08 4UU 
. 10.0 I I b  3.595E-08 1 . 5 7 8 ~ ~ 0 7  LOO 73.0 0732 2.275E-06 5.231t -0b 4JO - 74.0 2551 7.12bE-07 3.443E-06 CGD . 14.0 33489 1.145E-J5 2.63 jE-95 4 0 3  

E 70.0 10600 3.252E-06 1.43lE-05 . 4 0 6  I 7e.O 15455 5.?21E-06 1.ZUlE-05 4 0 0  
. .  L 02.0 27118 8.319E-06 3.660E-05 4 0 0  t d i . 0  7079 2.3YZF-06 5.501E-06 4 0 0  

E .  86.0 - 32729 1.004E-09 4.417E-05 4 0 0  t !L.C 3470  1.17?E-06 2.697E-36 4 0 0  
E 90.0 l b 8 3 1  5.163C-36 2.272E-05 COO L qb .0  1495 5.053t -97 I . l o 2 E - 0 6  4 0 0  

94.0 31168 9.51lE-06 4.237E-05 4uO 94.0 27HV 9.424E-07 2. lboE-06 4 J 0  
- 91.0 12U00 3.029E-66 . 1.129E-05 . 4 0 0  9 f  .0 9 0  3.Cb7E-OH 7.055E-08 4 0 0  
.. 102.0 I 7 9 3  5.501E-07 2 .421 t -06  4 0 0  102.U ? h.t)33k-10 1.8401-U9 4UU 

106.0 83 2.573E-01 1.132E-07 4 0 0  i 
110.0 0 0. 0. 4 0 0  ; (RPS5:iI:JIl lNTEGRATEU= 6.709E-04 1.543E-03 

SFC/SQ.M 1 /N 
CROSSWIND INTEGRLIF.0~ 1.163E-03 5.11UC-03 

SEC159.1 l / M  

TEST U67 JIJLV 15. 1968 0313  TU 0343  P S I  
ZlHC SULFIDE RELEASE FROM ELFVIT lUN OF Zbq I 

8OOW LRC SA4PlEP '41 1.5M J s  4.4 lr/SEC A1 2bM 

AZIMUTH ~ x ~ a s u a t  E / O  E U / O  ' O l S l 4 k C k  
OEGkFES GM-SEC/CU.M SEC/CU.M l/So.M H E l t h S  

XlOE+5 

TfST U f ~ 7  J U l  Y 15,  1968 0 3 1 3  1U 0 3 4 3  PST 
FLlJrlUESCt I H  HELEA5t rhUM LLFVAT I l rZ  OF LM 

8n0l1 AkC 5AMPLFR HT 1.5M U* 2.3 M/SEC AT 2H 

b.  8 0 0  
1.195E-07 0 0 0  
7 . 2 3 ~ k - 0 6  B u d  
I . 1 9 ~ ~ - 0 5  e u o  
7.Y3bL-06 UUU 
4.1 /YE-06 9 0 0  
1.21bE-36 8 3 0  
4 .536 t -C7  836 
8.OY9E-01 0 0 0  
5 .bJb t -07  8 0 0  
V.?BIE-Ga UOO 
U.2BYt-07 806  
1.358L-07 8 0 9  
3. 8 1 3  

CROSSWIND INTEGRAIFO= 3.062E-03 1.347E-02 
S E C ~ S Q . ~  1 



; , T E S T  U11 JULY I S .  1 9 6 0  0 3 1 3  10 0 3 4 3  PST 
I .  Z I N C  SULFIDE RFLEASE FRUH E L F V I I I O Y  OF 264 
i 2 .  l l O O W  ARC SAMPLtR HT 1.5H Ua 4.4 H/SEC A 1  2 6 k  1 :+;, v 

A 2  I I U T I  EXPOSURE E I O  E U l O  O I S T I N C E  
" DEGREtS GI-SEC/CU.H S f C / C U . I  I/SQ.H METERS 

I :'. ... - . . X l O E + b  

CROSSUINO INTEGRATED= 3 .453E-03 1.51UE-02 
SIC/SO.H 1 /n 

TEST U 6 7  JULY I S .  1 9 6 8  0 3 1 3  TU 0 3 4 3  PST 
ZINC S U L F I O ~  R E L E P S E  F P U H  E L E v a l l u Y  OF Z ~ Y  

1 6 o g n  IRC S A M P L E R  Y T  i.sn u =  4.4 * / $ E C  A T  z b n  

AZIKUTH EXPOSURE E / U  EU/O OISTANCL . 
D F G U F E S  GM-SFC/CU.H SEC/CU.H i 1 i u . n  n r r r w s  

X10E*6 

T t S T  U 6 7  JULY 1 5 ,  1 9 6 0  0 3 1 3  TU 0 3 4 3  h~ 
FLULYESCEIN R C L ~ A S E  rPon E L F V A T I U N  OF LH 

I 2 0 0 H  ARC S I H P L E R H T  1,5M Urn 2 . 3 n / S E C  AT Z n  

T l S T  lJC7 JULY 1 5 .  1968  0 3 1 3  Tb 0 3 4 3  PST 
FL l l l ;XESCElN R I L L A S L  F b U P  E L F V A I  I U N  OF :K 

160014 A9C SAHI'LER HT 1.5H U *  2.3 M l h t c  AT 2H 



! .. - 
- T t S l  W7 JULY I S *  I9bO 0 3 1 3  TO 0 3 4 3  P S I  

ZINC SULf lOE R t lEASE FROM E L f V l T l O N  OF Z ~ N  
' 2 2 0 0 1  &RC SLMPLER YT 1.51 u= 4.4 n t s t c  AI 2 6 ~  - 
. ~z l ru tn  ' c r r o r u ~ ~  E / Q  E U ~ O  DISTANCE - DICR~ES GI-s~c1tu.n rEc1cu.n i1sa.n n t r f rs  

*I  .. y.*. 
' X l O t * 6  

'-. , . pr.0 r . 0  0. 0. 2 2 0 0  '- b8.0 , 1 2 5  3.837E-01 1.618E-07 2 2 0 0  
; t 10.0 . 2 5 1  7.70Ot-08 3.388E-07 2200  
. : r ,  12.0 3319 IeOZ4E-3b 4.531E-06 2 2 0 0  - 14.0 . > 

6833  Z.09hL-06 9.223E-0b 2 2 0 0  
.- lb.0 9879  3.0301-06 1.333E-05 2 2 0 0  

11.0 10294  3.158E-06 1.309E-05 2 2 0 0  
, p0.0 . 8330 2.55hE-06 1.125E-05 2 2 0 0  

62.0 4 1 7 6  1.ZYlE-06 5.637E-06 2 2 0 0  
M 14.0 4266 1.339E-06 5.758E-06 2 2 0 0  

16.0 820 z . ~ i n ~ - 0 7  I . I D ~ E - O ~  2 2 3 0  
P1.0 3771  l . lS7E-06  5.090E-06 2 2 3 0  
90e.O I 9 0 4  5.1143E-07 2.571E-06 2 2 0 0  
92.0 5759  1.767E-06 7.774E-06 2 2 0 0  
94.0 5251  1 . 6 l l E - 0 6  7.08UE-06 2 2 0 0  
tb.0 4392 1.317E-06 5.928E-06 2 2 0 0  
98.0 I 3 I b  4.254E-07 1.872E-06 2 2 0 0  

100.0 1533  4.703E-07 2.070E-06 2200  
102.0 222 6.815E-08 2.998E-07 2 2 0 0  
Ip4.0 0 2.567E-10 1.12Yt-09 2 2 0 0  
196.0 0 0. 0. 2 2 0 0  

CROSSUIID INTEGRATEO~ 1.7096-03 7.523E-03 
SFC1SO.M 1 / q  

TEST Ub7 JULY 15. 1950  0 3 1 3  TO 0343  PST 
Z NC SULFIDE RFLEASE FR3M ELtVATION OF 26M 

32OhM ARC SAHPLER HT 1.5M U. 4.4 M/SEC A1 2bM 

AZIEUTH EXPOSURE € 1 0  EUIO DlSTANCt 
OEGPEESCM-5ECILU.M SEC/CU.M l/SO.M METERS 

110E*6  

64.0 C 0. 0. 3200  
66.0 0 2.567E-10 1.129E-09 3 2 0 0  
gS.0 788 2.419E-07 1.0b4E-0b 3200  

S 10.0 2336 6.155E-37 2.7J9E-36 3 2 0 0  
72.7 8936 2.741E-06 1.2DbE-05 3168 
13.7 11240  3.448E-Ub 1.517E-05 3 1 7 0  
14.7 15039 4.613E-06 2.03UE-05 3172  
15.7 15419 4.73DE-06 2.OblE-05 3173  . 
76.8 14770 4.531E-0b 1.994E-05 3175  

1::: 14274 4.37PE-35 1.927E-05 3177 
12713  3 . a 9 9 ~ - 0 6  i . i i s ~ - o 5  3179 

19.Y 12757 3.913E-C6 1.722E-05 3180  
80.11 10058 3.085E-06 1.358E-05 31bZ 

c::: 9609 ?.941E-06 1.297L-05 3 l d 4  
59h4 1.R30E-06 U.050E-06 31d5 

03.8 5393 1.551E-35 6.873E-06 3137  
Y4.8 4683 1.437E-06 b.322E-0b 3189 
U5.8 4624 1.41aE-06 6.241E-Ob 3 1 9 1  
bb.8 5536 1.698E-06 7.472E-06 3192  
p7.8 6640 1.153E-06 8.153E-06 3194  
C8.8 49AU 1.530E-06 6.733E-06 31Yb 
49.8 ' 6482 1.958E-35 B.753E-06 3198 
~ 0 . 8  4745 1.45hE-0b b.454t -06 3199  
)l.1 4441  1.35UE-06 5.940E-06 3 2 0 1  
92.8 7320 2.746E-06 9.881E-06 3203  
93.1 8363 2.5bSE-06 1.129E-05 3205  
94. a 8412 2.580E-06 1.135E-US 32Ob 
95.8 6b15 ?.029E-3b U.929E-Ob 3208  
96.8 6423  1.970E-06 8.670E-06 3210  
97.1 4910  1.506f-Ub 6.62UF-06 3 2 1 d  
9a.s 3302 I . o ~ ~ E - o ~  4 . 4 5 8 ~ - 0 6  3213  
99.8 . 347 1.067E-07 4.696E-07 3215  

IQO.8 218  6.713E-08 . 2.954E-07 3217  
101 .a I D  3.335E-09 1.4bUE-08 321  8 

/ 
I 

11S1  U67 JULY 15, l 9 b l  0 3 1 3  1 0  0 3 4 3  PST 
FLUOKESCCLtl R tL tASE fRUM tLEV4TlUM Of 2 4  

ZZUl.!!i ARC SAMCLER HT 1.5M Urn 2.3 WSEC AT 2M 
. . 

1 2  I U  EXYOSURC t I 0  EU/O OISIANCE 
O L L ~ E E S  GM-SECICU.~  s t c ~ c u . ~  i/so.n nErtas 

X lUL*b  

TEST Ub7 JULY 15.  lYb11 0313  TU 0343  PST 
FLIJlll(ESCF I N  ktLEASE FRUM ELEVAl IU I I  OF LM 

~ Z C O Y  A R C  S A C Y L E R  HT i . 5 n  ' u s  2.3 n / s E c  rr  zn 

CROSSWIND INIEGRATEO* 2.644E-04 6.012E-04 
S E C / S O . M  i / n  



TEST Ub1 J U L Y  IS. 1 9 6 8  0 3 1 3  T U  0 3 4 3  P S T ,  
Z I N C  S U L F I D E  R E L E L S E  F R O M  E L E V 4 T l O N  O F  2 6 q  . 

SOOOM ARC SIMPLER HT i.sn u* 4.4 n / s E c  A T  Z ~ Y  -.. 
T t S T  U b 7  JULV 15. 1 9 6 8  0 3 1 3  T O  0 3 4 3  P S T  

F L U O R E S C E I N  R E L E A S E  F R O M  E L E V L T I U N  OF 2 M  
500011 ,ARC SIMPLER HT 1 . 5 ~  u. 2.3 n / s E c  A T  zn 

b Z  I M U T H  E X P O S U R F  t 10 
D E G R E E S  C C - S E C I C U e M  S F C I C U e M  

X l O E * 6  

E U / O  D I S T A N C E  
l / S U . U  M E T E R S  

- & Z l H U T H  E X P O S U R E  E / 0  
D E G R E E S  G I - S E C I C U . M  S F L / C U . M  

X 1 0 E + 6  

C R U S S L  I N D  I N T E G R A T E D *  2 . 8 0 8 E - 0 5  
S E C I S 0 . M  C R O S S W I N D  I N T E G R A T F O *  6 . 6 5 4 E - 0 4  

SEC/SO.M 

T E S T  U 6 7  J U L Y  1 5 ,  1 9 6 8  0 3 1 3  T O  0 3 4 3  P S T  
F L U O R E S C E I N  R E L E A S E  F R U M  E L F V 4 T I U N  O F  2 M  

7 0 0 5 M  ARC S A M P L E R  H T  1 . 5 M  U= 2 . 3  H / S E C  AT 2M, 

T E S T  U 6 7  J U L Y  1 5 ,  1 9 6 8  0 3 1 3  T O  0 3 4 3  P S T  
Z I N C  S U L F I D E  R E L E A S E  F R U M  E L F V A T I U N  OF 26M 

7 Q 0 0 M  4 R C  S A M P L E R  M T  1 .5M U *  4.4 M l S E C  AT 2 6 4  

L Z l M U T H  E X P O S U R E  E I P  
D E G R E E S  G M - S E c / C U . M  S t C I C U . M  

X l O E * b  

E J / Q  O I S 7 4 C C t  
l / S Q . H  M E T E R S  

L Z  I V U T H  E X P O S U R E  k / O  
D E C R E E S  G M - S E C I C U . ~  , E c / c u . n  

X l O C + b  

t U / O  O l S l A k C E :  
l / S O . M  M E T E R S  



SAMPLING FRUM 400M Tf l  12POOM* NU TOMtR SAMPLING. BIMUDAL U I S I Y I U U T 1 0 N S .  
ALL ARCS tMBRACk CCIJSSYINII EXTLNT OF I R L C t R  tX:EPl 70001( ARC. AL5U, ALTIilIUGtI 1 2 8 0 0 M  AIlC DRflPS TO bACK6RUUND 
VALUFS AT NORTtl FXIEEMITV n F  SAMPLING* lHERE rlAV IlAVE BEEh HUkE I k A L E R  N U U l t i  UF l l l t  5AMPLERS. - - - 

I I S T  Ufna JLlLV I h .  1 4 6 9  U j 1 0  TU 0 3 4 0  PST 

T E S T  Ub8 JULY l h *  1 9 6 8  0 3 1 0  1 0  0 3 4 0  YST 
ZINC SULFIDE RELEASL FRUM E L E V I l I U Y  OF 2bY 

400t1 ARC SAMPLER HT 1.5M U s  4.7 MlSEC A1 26M 

FLUDKESCE I N  RCLEASL FKUH E L F V A I  IbId OF ZH 
~ C O M  A R C  S A Y P L C R  H T  1 . 5 ~  U =  2.4 M / S E C  A T  Z M  

TCST U6 l l  .I111 V  l f , ~  1 9 6 8  11310 l i J  03*0 PST 
T [ S T  Uhn JULY 1 1 ,  19611 0310 TU 0 3 4 0  PST 

?1!dC SULFIOL H I L ~ L S ~  F ~ U M  ~ L F V A I I U N  O F  Jon 
FLtII'I'FSCI I N  *11 1 4 5 1  1 t111.1 I L t V P I I L h  O b  LY 

BODY ARC S I H P L t k  V T  1 . 5 Y  U= 4.7 4 / 5 t C  47 2 6 Y  
111 J 1  AXL 5AML'I.I R * I T  1  . 5 H  l J =  2.4 M/SCC AT 2M 

12.c 
~ 5 . 0  
j q .0  
91.Q 
Y ( 4 . 0  

I 1  1 . I1 
97 .1  
Y?. 1  

1111 .I 
113.C. 
I J5.r :  
lr!h.'i 
10n.8 
1 1 1 . 7  
1 1 2 . 6  
114.5 
116.4 
111.3 
l d b . 2  
1 2 2 . 1  
124.0 



TEST U 6 9  JULY lh .  1 9 6 8  0 3 1 3  1 U  0 3 4 3  PS1 
ZINC S U L F I D E  RELEASE F33M E L F V 4 T I U X  O F  26M 

IZOOY L R C  S A P . P L E R H T  1 . 5 ~  U = ~ . ~ ~ I S E C  A T  26w 

TEST UhY .1ULY 1 6 .  1 9 6 8  0310 TU 0 3 4 0  P5T 
2 IFIC S U L F I D E  K F L E L S i  FRUI! E L F Y P l l b Y  UF 2 6 Y  

I b C J M  LRC SAYPLEL 9 7  1.5H 3 =  4.7 3 I S E C  A1 ~ 6 1 1  

A 2  IVUT+1 EXPCSLJLL t / J  L U / U  D I S I P f ~ C t  
O tCXEES GM-SEC /CU.H SFC/CU.M. 1  M E l t k S  

X l O E * b  

T f S l  U6 f l  JULY 1 6 ,  1 9 6 8  0 3 1 0  TU 0 3 4 0  PST 
FL IJ I 'UESCEIN RFLEASF F R O M  ELFVAT1JI . I  OF LM 

1 2 ( 5 w  ARC S A P l ' L E R  HT 1 . 5 H  11. 2.4 H / S F C  AT Zt l  

E U / Q  UISTANCE 
l / S U . M  MLTERS 

T t S T  I J t "  J ' J I Y  1 0 ,  1 9 6 d  L 3 1 0  TU 0 3 4 0  P S I  
FLI1:IUESCEIN RFLEASE F R L V  E L F V A T I U N  UF L I ~  

I L l u "  ARC 5 b t 1 ' L t R  H T  1.51' U=  2.4 14/SEC A 1  2M 



TEST urc JULY IL* 1918 0 3 1 0  ru 0 3 4 0  CSI 
; '--ll# SULPIOE R f L E A S E  FROM ELFVAT I U N  DF 2bM 
' x ~ z o o ~  ~ R C  . S ~ M C L E R  nr 1.sn ue 4.7 ,n/stc rr zsn 5,::; .-. - - -  # '  i t s ;  u61 ' JULY 16, 1 9 6 0  ~ 3 1 0  10 0 3 4 0  PC 

f l l J l l l ' E S C t  IN WCLCAST f h U M  E L T V 1 T l l r H  U t  Lbl 
22110V I R C  SAMPLER HT 1.5n 11. 1.4  l ( / S f L  A 1  LH 

1~41 "60 J U L Y  114. 19611 0 3 1 0  TU 0 3 4 3  I'S1 ' 
FLUL~UESCC I N  YELEASC F k l l ' 4  L L f  V A l  l b h  UF LH 

1 l 3 C  SULFIDE RFLLASE f R D l  E L F V 4 l  l U N  Llb 26V 
32n0r: A R C  S L P P L L R  111 1 . 5 ~  ( I =  2.1t NISLC A T  211 ; 

3 2 0 0 %  ARC SAKPLIR #If 1.5H U *  4 . 7  M/$EC 4 1  2 6 H  P Z  I'I'ITI~ E X P U S U R L  '. L / U  t U / 3  D l S l A l i C t  ; 
AZlMUTM EXPOSURI L / O  L U / P  D I S T A S C t  

OtGCEES GM-SEC/CU.M 5 f C I C U . R  l / S J . H  M E l E h S  

DECRIES GH-SFCICU.~ s r  c1cu.n i /su.n H t l t a s  
X l O E + b  

X l O E + 6  d2 .U fJ 0. 0. 3 2 0 0  

J L U U  

3 1 9  1  
3 1 9 2  
3 1 9 4  
5 1 9 6  
3 1 9 8  
3 l Y Y  
3 2 0 1  
3Zi13 
321i5 
3 2 3 6  
3 2 6 8  
3 2 1 0  
3 2 1 2  
3 2 1 3  
3 2 1 5  
3 2 1 7  
3 2 1 8  
3 2 2 0  
3 2 2 2  
3 2 2 4  
3 2 2 5  
3 2 2 7  
3 2 2 9  
3 2 3 0  
3 2 3 2  
3 2 3 3  
3 2 5 5  
3 2 3  1 
3 2 3 b  
3 2 4 0  
3 2 4  1  
3 2 4 3  
3 2 4 5  





TEST Ub8 JULY 16. 1968 Li'l:) 1 J  (1545  PJT 
1 INC SULFIDE RFLEASE FRO'? f L F V 4 l l U Y  O F  2uY 

12800M ARC SAMPLLR H f  1.511 l l *  4.1 l 4 /$ tC  ill 2 t~P  

A t  lhUTH EXPOSURE E/D EU/O 71S14JCt 
DECREES CM-SFC/CU.V SFCICU.M 1/SL!.M r t  l t R 5  

XlOE+b 

9 1. c (r 0. U. lLdOI) 
f 92.0 ' 22 7.062E-09 3.319E-Co 1dHIJO 

93.0 . 4 1.466E-LJ9 6. ldbC-b4 123OU 
94.0 . 3 l . lY9E-39  5.6jbE-09 l r d 3 0  
95.0 26  8.527E-09 4.00dE-0b lCBO0 
96.0 o 3  1.3Y9E-OR 6.575E-06 1 ~ 8 0 0  
97.0 20 h . 6 6 7 ~ - 0 9  3 .131~-oa  I Z ~ O O  
98 .O 21 b.795E-J3 3.196F-OM I t 9 3 0  
99.0 2 6.h62E-10 3.131L-OY 1 ~ 9 0 q  

100.0 0 2.665E-10 1.252E-09 1dQIJU 
101.0 0 0. 0. ILUUO 
102.0 2 h.667E-10 3.131F-09 ldM00 
103.0 0 0. IJ. 12000 

CRCSSWIND INTEGRATED= 1.057E-35 4.966E-05 
SEC/SP.Y 1/Y 

l C S l  U69 J L  1 6  6 ( r ~ l b  1 L l  IJ5ctU I L T  
FLUPRESCEIN RELEASC F R O M  E L F Y P T  I I m N  OF LIA 

IdHOlJM ARC SAMPLFR HT 1.5M U *  2.4 f l / b F C  A 1  211 

A L  I t l l l T l I  EXPOSURF ~ / b  E U / O  b 1  S T l h L t  
OtGHEES GH-SEC/CU.M SFC/CU.M 1 M L T E R 5  

X10E*6 

H 91.0 4 1.272E-09 3.053E-09 12600 
F 92.0 5 1.761E-09 4.227E-09 12800  
1 93.0 1 3.914E-10 Y . jY4E-10 12600 
2 94.0 24 7.731E-39 1.M55E-06 lL8DU 
2 95.0 1 3  4 . 3 0 6 ~ - 0 9  1 . 0 3 3 ~ - O M  1 2 ~ 0 0  
3 96.0 33 1.037t -08 2.489C-08 l2BUO 
4 97.0 1 9  5.969E-09 1.433E-Od 12800  
j 93.0 1 8  5 . 6 7 6 ~ - 0 9  1 . 3 6 2 ~ - O M  12800 
1 99.0 5 1.664E-09 3.993E-3Y lLBG0 
1 100.0 rJ 0. 0. 12800  



S b ~ Y L I h i L  F R O Y  4 0 n Y  T I 1  I Z H j l I t i .  NO 7 0 k ' t H  S A H P L l n G .  U N L Y  Z I N C  S U L F I D t  T R A C E R  R E L E A S E U  I H I S  D A T t .  
T k P C f i c  4 P P F A R S  C I I N T h l N C D  W I T I i I N  S A Y P L E R S  1 0  A D I S I A H C E  O F  59UlJMe O l S l R I B U l l U N  S K E k E D  S T R U N G L Y  TO SOUTH.  
T R U l l C A T E O  O I S T R I H U T  I O N  [jN 7900F: ARC AIJL, S I G N I F I C A N I  O U S T  U N  l Z 8 0 O H  A R C  M A K E  l l 1 E S E  A R C  D A T A  O U t S T l i l N A B L E .  

T E S T  U6" J U L Y l q .  1 9 S H  O l l F J T l j U 1 4 8 P S T  
7 l V C  S I I L F I C E  U E L F A S E  FRLIY E L F V L T I L I N  O F  LOW 

4 C ' j v  4 R C  S4'4PI  t R  Y T  1 . 5 Y  J =  4.9 H / S E C  A 1  2 6 M  

I I Z  I 7 4 I I T H  F X P C S U R F  E /O E U / O  D I S T A N C E  
O F ( - k F E S  GM-SFC/CL ' .M S F C / C U . H  I / S P . M  H E T E N S  

X l O C I 5  

T L S T  I l h ~  J U L Y  I n t  1 9 6 8  O l l d  T U  0 1 4 8  P S T  
7 1I;C S I I L F I D t  R t L t A S F  F R I 3 X  E L E V 4 T I U t . I  DF 26Y 

d'1f:Ll ARC S A U P L E R  t > T  1.5H U =  4 . 9  H / S F C  8 1  56M 

A 7  1 ' l U T t l  E X P O S U R L  1 1 6  E J / D  D I S T 4 1 J C E  
O E L N E E S  G H - S F C / C U . H  S p C / C U . I  1  M E T E R S  

X l C ) i + b  



A Z  l H l l T Y  ' F X P O S U k t  1 I J LUIO O I S l 4 N C L  
O E G R C F S  GM-SFCIC1 l .q  5 L C I C U . M  1 / S U . %  METERS 

X 1 0 E * 6  

l r s 7  i l l . '<  I Y  1 6 011U 1 U  0 1 4 9  Y b I  
Z I N C  S l I L F 1 I ) I  K F L F A S t  F k J H  t L r V 4 1 1 J Y  Llt ZbY  

i t , 1 ) 1 ~ 4  A R C  S A C I ' I ~ U  117 1 . 5 ~  11: 6 . 9  a / L t c  A T  ~1.14 

' t / O  AZl l4 lJTY EXPL lSUUI  C U / P  O I S l A t i C t  
P F L ~ F F S  C H - S F ( I C I I . M  S F C I C U . H  i / s ~ . n  v E r c . r s  

x l n ~  a h  



T ~ S T  u ( , +  J U I Y  I I I .  1968 ~ I I H  T U  0 1 4 6  FJT 
I l I r C  S I J L F I D E  U F L t A S I  F R O M  E L F V A T I O N  O F  2 b M  

22011r ARC S A M P L L R  +IT 1 . 5 M  11- 4 . 9  M l S E C  47 26M 

T l S T  U S 9  JULY 1 9 .  1 9 5 8  0 1 1 8  T U  0 1 4 9  P S T  
7 l ' r C  S U L F I D E  k F L E A S E  F 9 9 M  E L F V 4 l  l u N  O F  2 6 Y  

3.?OOt< A R C  S A M P L E R  H T  1.5H U =  4 . 9  M / S E C  A T  26M 



TEST Ub9 JULY 1 8 0  1968 0118 TU 0148 PST 
ZINC SULFIDE RELEASE FROM ELFV41lCN OF 26Y 

50004  ARC SAMPLER HT 1.5W U= 4.9 M/5EC A T  2bn 

AZ IMUTH EXPDSURI E/U C U / O  01S14NCt 
DEGREES CM-SEC/CU.Y SFC/CU.M 1 METERS 

XlOE*6 

92.0 0 0. 0. 4620 
94.0 20 6.27bE-09 3.075E-08 4 5 2 0  
96:0 221  6.91hE-08 3.389E-07 4620 
98.3 6 4 6  2.020t -37 .9.89RE-07 4 6 6 0  

100.0 3741  1.169E-06 5.729E-06 4 6 9 0  
102.0 2855 fl.923E-07 4.372E-06 4710 
104.0 1186 3.70hE-07 1.UlGt-06 4 7 7 0  
106.0 2518 7.871E-07 3.857E-06 6810 
1OR.O I 5 1 6  4.738E-07 2.32ZE-06 487U 

F 11  0 
1 13: 0 

977 3.054E-07 1.497E-06 492U 
4 3 1  1.353E-07 6.b30E-07 4 9 9 0  

.114.0 5 1.569E-09 7.68BE-09 Sob0 
116.0 0 9 .  0. 5020 

T I  ST Uh9 JULY 18. 1768 0118 TU 0148 P S T  
71NC SIJLFIDC RELEASE FROM LLFVPl lUY O F  Zen 

71)VOM A R C  SAMPI LR It1 1.5M I t *  4.9 H / > t C  A 1  264 

A2 IFIUTH EXPOSURE I / O  LU/O DISTAhCf 
DFGuCES CM-SEC/CU.W SFC/CU.M l /SC.H YE lEkS  

X10Et6 



T L S T  U b V  J U L Y  1 8 .  1 9 6 8  O l l H  1 0  0 1 4 H  1 '51  
Z I N C  S U L F I O E  R E L E A S t  F R O M  t L F V A T l 0 N  O F  Z 6 H  

12800PI ARC S A M P L E R  HT 1 . 5 H  U =  4 . 3  : 4 / S € L  U T  2 b ~  

A 7 T  E X P O S U R E  E  I 0  L J 1 3  D I S I A h C t  
D E G h E E S  G M - S E C I C U . M  S E C I C U . M  1 I S G . H  M E T t R 5  

X 1 0 E t b  

C R I 1 S S b i l N O  I N T E G R A T F O :  9 . 0 B 4 E - 0 5  4 . 4 5 1 t - 0 4  
SFC I S 0 . H  1 I Y  



SAMPLING 400M TO 1 2 8 0 0 M 1  NO TOWER SAMPLING. OISTRlBU?lOW VENDS l U h A R 0  BlMUOAL. 
ALL ARCS EXCEPT 7000M EMRRACE CRflSSWlNO EXTENT OF BOTH I R I C E R S .  THE SKEWING OF 7 0 0 0 1  DATA T O  1HE SOUTH 1S NO? 
READILY EXPLAINABLE*  

T E S T  U 7 0  JULY 1 9 ,  1 9 6 8  OIUB 1n 0 1 3 8  P S T  
Z I N C  SULFIDE RELFASE FROM ELEVATILJN UF 26M 8 

40OM ARC SAMPLER HT 1.511 11. 7.1 M/SEC AT 26M ?EST U7') JULY 19.  1 9 6 8  0 1 0 8  TU 0 1 3 8  PbT 
FLUIlRESCEIN UELEASE FRUM ELFVATlUt4 UF 2 k  

A2 IMUTH EXPOSURE E / O  F J / O  OISTLNCE 4 0 0 4  ARC SblYPLER I l T  1.SY 11- 4.U M/SEC AT 2M 
D E G R C E S  GM-SEC/CU.M 5 ~ c 1 c u . n  u M E T C R ~  

X10E*6 A2 I 4 U T H  EXPOSUR t L / O  EU/O DISTANCE 
OEGUfES GM-SEC/CU.M SFC/CU.M l /SU.M M f l E R S  

82.0 0  0. 0. 4 0 0  1 X l O E 4 6  

16.0 2 4  7 .774E-09 6.064E-08 4 0 0  
9 0 . 0  9  2 .962E-09 2.310E-08 4 C J  YP .O 0  n. 0. 4 0 0  
94 .0  13't 4 . 4 8 O t - 0 0  3 .49sL-07 4 0 0  9 4 . 0  1 0 5 4  3 .964F-07 1 .855E-06 4 0 0  
98 .0  5 1 3 1  1 .837E-b6 1 . 4 2 j t - 0 5  4 0 0  9H .O 1 1 7 7 8  4 .314E-06 ~ . 0 7 1 E - O 5  4 0 0  

102.0  1 7 3 5 9  5.56LE-05 4.3+UE-05 LOO 102.0 3 9 0 9 3  1 .432E-05 6 . 8 7 4 t - 0 5  4 0 0  
106.0  1 4 5 4 2  4.661 E-06. 3.63LF-05 4 0 0  106.0  3 3 L 2 8  1 .217C-05 5.842E-05 4 0 0  
110.0 2 1 4 0 6  6 .887E-06 5.37LE-05 4UU 110.0 2 6 0 5 8  9 .545E-06 4.58dE-05 4 0 0  
114.0 1 5 1 4 7  4 .855E-06 3.767E-05 4 0 0  114.0 4 1 7 0 0  1 .528E-05 7.332E-05 4 0 0  
118.0  2 5 1 6 7  A.ObhE-06 6.29LE-05 4 0 0  11tl.O 8 0 3 7 2  2 .944E-05 1.413E-04 4 0 0  
122.0  6 2 3 0 9  1.997E-05 1.55UE-04 4 0 0  122.0 1 7 5 9 6 4  6.446E-LJ5 3 .094F-04 4 0 0  
120.0  5 6 6 1 4  I . 8 1 5 E - 0 5  1.415E-04 6 0 0  126.0  1 5 6 4 1 1  5 . 7 2 9 k - 0 5  2 . 7 5 0 t - 0 4  4 0 0  
130.0 1 6 3 7 5  5.24RE-06 4.094F-05 4 0 0  J l f 1 .  0  5 3 4 3 2  1 . 9 5 7 L - 0 5  9.395C-05 4U0 
134.0  2 0 2 5  6 .493E-37 5.Oh5E-06 , 4 0 0  134.0 2 7 1 1  9 .934C-07 4 . 7 6 d t - 0 6  4 0 0  
13R.O 4  1.481E-U9 1.155E-06 4 0 0  139.0  6 2  2 .296E-09 1.102E-01 4 b U  
142.0 1  3 . 7 0 2 ~ - i u  L . C H U E - O Y  4 0 ~  1 f ~ 2 . 0  I/+ 5 . 1 4 7 ~ - ~ 1 9  ~ . 4 7 1 ~ - o e  4 0 0  

146.0 1 6  5 .939E-09 2 . 8 5 l E - 0 8  4 3 0  
CROSSUlNO INTEGRATED= 2.121E-D3 1 .654E-02 150.0 7  2.771E-09 1.330E-OJ 4 0 0  

SEC/SU.M 1 / H  
CR'OSSHINO lNTELRATEO= 6 . 3 6 2 E - 0 3  3.054E-02 

SECIS0.M I /n 

TEST U 7 0  JULY 1 9 ,  1 9 6 8  0 1 0 8  TU 0 1 3 8  PST 
ZINC SULFIDE RELEASE FRUM ELEVATIUY O F  26'l 

AOPM ARC SAMPLER HT 1.5n Us 7.U M/SEC AT ZbM 

AZ 1  tlLITH EXPOSURE E I0  
DEGREES GI-SEC/CU.M SEC/CU.M 

X10E*6 

T t S T  U 7 0  JULY 1 Y t  1 9 6 8  0 1 0 8  TO 0 1 3 8  PST 
FLUnRESCEIN RELEASE FROM ELFVATION O F  2M 

0DOH ARC SAMPLER HT 1.5M U= 4.8 M/SEC A.1 2M 

A2 I 4 U T H  EXPOSURE t 1 0  t U / O  D I S I A N C E  
O E C P C I S  G V - S E C / C U . M  S F C / C U . H  . I  METERS 

X l U E * 6  

94.: O 2.771E-15 1.33JE-0'4 8 0 0  
9 7. i~ 3 4 3  1  . 2 5 7 t - 0 7  6 .034E-07 AUO 
9 7 . 1  5 7 4  ? . 1 6 6 i - d 7  1.011E-06 8 0 6  
99 .1  4 3 1 9  1.7@5E-0! 8 .473E-06 9 0 9  

131.1  6 3 7 6  2 . 2 d h t - J h  1 .L tbE-US t I l 3  
1  J.!. 1 3 4 5 A 3  1 . 1 6 7 E - b 5  6 . b d l E - 3 5  8 1 6  
1'15.0 1 7 3 5 U  h.359E-Ub 3 . 0 5 2 t - L 5  8 2 b  
1 O h . Y  1 6 0 0 4  5.bL2.t-U6 2 . d l s t - U 5  8 2 3  
10 i . P  1 2 6 2 0  4.623E-Ub c.21YE-05 8 2 6  
110.7  9 4 6 1  3 . 4 t 6 E - 0 6  1 . 6 b > t - 0 5  ur7 
112. f>  9 J G 9  3 .3UOt-06  1.584E-05 8 3 3  

. 114.5 1 5 7 7 9  5 .7dgE-06 2.774E-05 8 5 6  
116.4  225611 P.26OE-06 3 .965E-05 6 3 9  
11',.3 225413 n .263F-L6 3 . 9 6 > t - 0 5  8 4 2  
l.l~). ? 2 8 5 6 5  1 . ~ 4 h t - 0 5  5 . 0 2 3 t - 0 5  8 4 5  
l ( 2 . 1  6 0 7 5 '  Z . ? t b L - J 5  I . t ~ b r l r - O ? .  8 4 0  
1 2 4 . "  8 3 5 4 8  3.01,3E-05 1.4b9E-U4 a 5 1  
1 L 5 . 1  7 8 1 2 2  2.d62E-95 1 .374E-L I~  6 5 4  
1 2 7 . 7  4 2 3 0 6  1 .550E-05 7 .439L-05 . 8 5 7  
129.'. 2 0 2 9 2  7.433E-U6 3.56bE-05 0 5 9  
1 3 1  - 4  5 6 5 0  2 . 1 4 ' 4 ~ - 0 6  1 . ~ 2 9 ~ - 0 5  8 6 2  
1 3 ? , t  4 ? 7  1 . 5 6 7 E - 0 7  7.51YE-07 6 6 5  
13<. .1  3 1  1 . 1 4 1 E - 0 0  5.47YE-Oil 8 6 7  
1 j h . O  2  7.8!2E-10 3 .776E-09 8 7 0  



TEST U7fl J U I  Y  19 .  196H UIU'J Ill 1 J l ~ ' l  l ' i l  
ZINC SULFIDE RFLFPSE FfiGH E L F V P T l u N  L IF  :bN 

IZOOM PRC SAMPLER HT 1.5M U =  7.6 Y/!,tC A I  ibM 

A Z l n U T H  EXPOSURt E / O  
DEGREES GM-SEC/CU.H SFCICU.H 

X10E+6 

9 2 . 0  0  0. 
94.0 Z R.934E-10 
96.0 0 2.6HOE-U9 
9 8 . 0  24  7 . 8 1 7 t - 0 9  

1 0 0 . 0  4 2 9  1.37HE-U7 
102.0  2 0 7 7  h.65RE-07 
104.0  4 3 3 9  1.391E-05 
lG(n.0 1 0 4 2 3  3 . 3 4 1 t - 3 6  
10H.O 1 5 0 0 6  4 .810E-06 
110.0  1 1 2 1 9  3 . 5 Y 6 t - 0 6  
112.0 8 4 8 1  2 .719E-36 
114.0  1 0 5 7 5  3.3YOk-06 
116.0  4 1 0 7  1 . 3 l b E - 0 6  
113.0  5958 1 . 9 1 0 t - 0 6  
122.0  1 4 3 0 0  4.5H4E-06 
172.0  1 6 7 4 6  5.367E-06 
124.0  2 h l Z P  8 .375E-06 
1 ~ 6 . 0  2 2 7 7 2  7.29YE-06 
178.0  7 6 5 8  2 . 4 5 5 0 - 5 5  
130.0  4 4 5 7  1.42Yt-;6 
132.0 6 2 7  2.012E-07 
1 3 4 . 0  2 3  7.594E-09 
1 3 h . n  o 0. 

L J / Q  0ISIPF.CL 
1 /Sk .H METERS 

IJ. IZOO 
6 . 9 5 Y t - 0 3  1 2 0 0  
2 .071E-03 1 2 b U  
6 . 0 9 I E - 0 8  1 2 J U  
1.U75F-06 1 2 ~ 0  
1 L - 0  1 2 0 0  
1 .085E-05 1 2 0 0  
2 .626E-05 1 2 0 0  
3 .75LE-05 1 2 0 0  
2 .805E-05 1 2 U 0  
2 . l i D E - 0 5  1 2 0 0  
2 .644E-05 1 2 b 0  
1 .027E-05 1 2 0 0  
1.4YDE-05 l 2 0 U  
3.575E-U5 1 2 0 0  
4.18 I E - 0 5  1 2 0 0  
b.532C-05 12U0 
5 . 6 9 3 t - 0 5  l 2 O O  
1 .915E-05 1 2 0 U  
1 .114E-05 I 2 0 0  
1 .57dE-06 I 2 0 0  
5 .923E-08 1 2 0 0  
0. 1 2 0 0  

TEST U 7 0  JULY 19. 1968 U l U 0  Tb O l j b  P S I  
ZINC SULFIDE kELEASE FROM ELFVPTIUN UF 26'4 

lf,O'Jt4 PRC SPHPLER !IT 1.SH I I *  7.6 H/5EC AT 26M 

T F S l  117 J JULY 19,  196H G l o n  TU 0 1 3 8  PbT 
~ L ~ I ~ ~ ~ E S C F  I N  R ' L E A S L  ~ K O H  E L F V A T  I U ~  UF i n  

1200'1 n a c  S A N P L E L  t l r  l . 5 ~  u s  4.1) HISEC A T  LH 

A Z  II:UTH EXPOSURL E / 9 LU/U D l S l  ANCE 
DEGEkES GH-StC/CU.M SEC/CU.H 1/SU.H MkTERS 

X l O € * 6  

T t S T  U ~ J  JULY 1 9 ,  1 9 6 8  0 1 3 8  T U  0 1 > 8  PST 
FLUCVESCE I N  RELEP5F f h O H  tLFVATIUt4  U t  2M 

ILLD'~ A ~ C  S P H P L E R   ti^ 1 . 5 ~ 1  u =  4.1) ~ / S E C  A T  L H  



TEST U 7 0  J U L Y 1 9 , ' 1 9 b 8  0 1 0 8  T O 3 1 3 B P S T  
2 l k C  S U L F I D E  U t L E A S E  F l U M  E L F V 4 1 1 U N  OF 2 b M  

2 2 0 0 n  ARC SAMPLER HI i.sn u* 7.8 n/src A T  z 6 a  

nz lnu~n  E X P O S U R ~  E IU LU /U  D I S T ~ I ~ C ~  
D E ( . L ~ C S  OM-SEC/CU.M scc1cu.n i s .  M L I  t r c3  . 

X l O L * t r  

7 t S 7  U7O JULY 1 9 .  1968 01bB Tb 0 1 3 9  P S T  
Z l f l C  S U L F I D E  RfLEP.SE fRUN F L F k P l  I U N  LIt 2bF: 

3 2 0 8 R  ARC SLEPLER HT 1.5M tt* 7.N t:/SEC AT Z!,P 

A7 1::UTH EXPOSURC C/O L l J / Q  D l S I 4 : J C t  
DEGIEES GM-SEC1CU.Y SEC/CU.M 1 l ) b . M  N i l E R S  

X I  OE *6  

TEST U 7 0  J U L Y  1Y,. ' lY6(1 0 1 0 8  10 0 1 3 U ' P S T  
' r L U l r n E S C t l N  RELEASE FkOM E L F V A T I O N  OF LN 

ZCOOH ARC SAMPLER 117 I .5M Urn 4;U M/5EC A t  ;In 

A Z  I*~I ,TH E X P O ~ U R L  E/U E U / U  OIST~INCE 
DEGREES GM-SEC/CU.M SEC/CU.M l /SO.M METERS 

X 1 0 E + 6  

2 2 0 0  
2 2 0 0  
LZUO 
2 2 0 0  
1200 
2 2 0 0  
2 2 0 0  
2 2 0 6  
120c 
2230 
2 2 0 0  
Z 2 0 0  
L Z C O  
1200 
CZUU 
LZUO 
1200 
Z 2 0 0  

TLST U70 J U L Y  1 9 9  1 9 6 8  G l O B  TO 0 1 3 8  PST 
F L U L  L E S C E I N  RELEASE FRUH ELFVAT l l j N  OF 2M 

?21,J"  A Q C  SAMPLER H7 1.5M U s  4.8 U /SEC AT 2M 



TEST U 7 0  J U L Y  1 9 ,  1 9 6 8  0 1 U 9  l U  0 1 3 8  P>1 
Z I N C  S U L F I D E  RELFASE FROM E L F V A l l U N  OF 2bY 

5 0 0 0 n  ARC SAMPLER HT 1.5H U =  7.3 H / 5 E L  AT 2bM 

A2 IMUT H EXPOSURE E  /O L U / O  O I S T I N C E  
DEGREES CM-5ECICU.M SFC/CU.Y l /SU.M METERS 

X 1 0 E + 6  

TEST U 7 u  J U L Y  1 9 ,  1 9 6 8  O lOP TU 0138  PST 
FLUURESCEIN RELEASE FROM E L E V A T I U N  O k  LM 

5GOOM ARC SAMPLER HT 1.5M U s  4.8 M/SEC AT LM 

A L I 3 U T H  EXPOSUR t E/O L U l O  D I S T A I I C E  
DEGREES GM-SEC/CU.M SEC/CU.M I .  METERS 

X l O E * 6  

TEST U 7 0  JULY 1 9 ,  1 9 6 8  O lOR l U  0 1 3 8  P S I  
Z I N C  SULFIDE RELEASE FROM C L E V 4 T I U V  O F  26Y 

700011 &RC SAMPLER YT 1.5M U =  7.6 H /SEC A1 2bP. TFST U7:) JULY 1 9 ;  1 9 6 8  0 1 0 8  TO 0 1 3 8  PST 
FLUORESCEIN RFLEASE FHUH F L F V A T l U h  O F  LM 

A7 l '4UTH EXPOSURi k 1 0  LU/O U I S l A l r C E  7 0 0 0 M  ARC SAMPLtR HT 1.5H U s  4 . 6  H/SEC AT 2M 
DFGkFES GM-SEC/CU.M SEC1CU.H I .  H t T E H S  

XIOE+4 n 7  l 1 1 1 1 T k 1  EXPOSURF E / O EU/O U I S I A h C E  



TEST U7U J I l l Y  19. 3968 U l U d  1 b U 1 3 8 I ' b T  
Z INC SULFIDE RLLEASL T R f l W  t L F V 4 T l U Y  O F  CbY ' 

1 2 8 0 3 ~  LI lC SALIPLLR H7 1.5# U. 7.8 N l S L C  A1 I'bM 

l. lo5E-OII 125UO 
1.Y42C-UY l L B 0 0  
2.6151-0t1 l t U O 0  
2 . 3 3 U i - 0 d  1 1 8 0 0  
9.73BE-09 1 2 3 0 0  
L .333E-0d 1 C 4 0 5  
3 .3341-ad I c b u J  
I . ~ C L L - U Y  I L B U U  
1.b5dL-Od l ~ b u U  
4.174f-DM l i d 0 U  
2 . B I b E - 0 3  l L Y U U  
1. l 4 7 t - U b  1 2 8 3 3  
IJ. I C B U ~  
A.lIf,dt-OH 12PDU 
1.Y4L1-09 l L B 0 0  
3 . Y Y j L - 0 )  I L C 0 L  
l . Z S r E - > j  1 2 9 ~ 0  
2.233C-LU 11BLU 
5 . h ~ 5 E - d Y  l L B u O  
3 .5YLL-0b l L B U 0  
I .2(sLL-(,t1 IddOO 
~ . b r , t - b u  I r L L u  
i . U I S E - 3 d  12YLJO 
4.1 1 4 r - U J  1 1 % ~ "  
1 .14bE-07 1 1 b u U  
1 . 7 L b f - 0 7  1 2 U 0 0  
s . ~ * I L ~ - c ~  l z e o u  
5.04.1L-07 1LBLU 
L .32JL-U7 12BuU 
I .3'93k-d0 l L C , ) i  
2.1bdL-LJO 1 2 8 > L  
5.355r-OL 1LM;U 
2.32,t-Cb I c a U O  
3 . 4 C 2 t - 3 6  1 1 9 3 0  
1 . 9 5 ~ F - G b  12UOo 
1  . lBLk-O(> l 2 D U U  
4 .2YAk-07 l i d O O  
j . j f * ' l t - U 7  1ZRbL 
1 . 3 3 J r - U ?  IZSUU 
4.4CLF-! 4 1 L 4 d U  
4.4bGE-ba 1 ~ 3 u J  
3.4dUF-0b lCBOG 
2 . Z 3 j t - U a  1 L b L b  
6 .7YLF-LS 1 ~ 8 1 ~ 0  
1 . 9 $ 2 E - d +  123211 
7 . 7 6 i , L - ,  ' #  I c ~ : ? '  
7. 7bLt - , J 3  l C + v J  
b. l ~ r J u  

T ( S 1  1170 JULY . IS .  1Y6b 010M TU 0 1 3 0  P S I  
FLl l l iwESCEIN R f L E A S t  FROM t L F V A l  l U N  UF LH 

12H(.OH ARC SAMPLER tfT 1.5M Urn 4.8 M/5EC AT 1M 

A 2  1flIJTtl FXPOSURL C / O  tU /O D lSTANCt  
' D F G U I  ES Gf4-sFC/CU.M SIC/CU.H I /SU.M METERS 

X l U E * 6  

3 .I .147E-09 
6  2.2Y4E-09 
0  0. 

1 0  4 . 0 1 5 f - 0 9  
5 1.95UE-J9 

1 9  7 .112F-09 
9 1 .32hF-D9 

1 7  0 . 4 2 3 t - U 9  
1 0  3 . 6 7 1 t - 0 9  

4  1 .491t -UY 
2 5  9 .17hE-09 

M ?.9H7E-0Y 
10 4 . 0 1 5 E - 0 9  
25 Y.520E-b9 
6 1  2 .2571-dn 
8 9  3.2b'JE-Sd 

1 1 7  4 . 3 0 1 E - 0 d  
33k 1.210E-07 
3 8 3  1.41,bE-b7 
4 1 0  1 .503E-07 
6 1 4  2 . ? 4 3 t - 3 7  
Y I Y  7 . 4 3 h E - 0 7  

1 3 6 3  4 .995E-07 
6 7 3  2 . 4 b h l - 5 7  

1 2 4 5  4 .562E-37 
9 4 9  3 .47HL-07 
357 1 . 3 1 0 [ - ~ 7  
1 5 5  5 . 6 7 R t - 0 8  
1 0 8  3.957E-U8 

5 1  1.UUII-011 
1 9  7 . 1 1 2 t - b Y  
2 9  I . ~ Y J E - 3 3  
1 1  4.359E-U9 

5 1.Y50E-09 
Y 3 .926E-09 

1 8  6 .768E-09 
u 0 .  

l C b C U  
128UU 
l L a o c  
1 L U 0 3  
I 1 8 J O  
1 2 8 0 0  
1dUL)O 
l l U U U  . 
l 2 B U U  
1LBOU 
l L 8 O J  
l i U 0 0  
l L d U U  
12M00 
ILBUC 
1 1 8 0 3  
1 2 i I J 3  
1 1 8 0 0  
12BUU 
1 2 0 0 0  
129130 
l i t , . '  ' 

2" 

l L b u L i  
l i a b u  
i i a o o  
I L B O O  
I c H D S  
1  2  1; i) 0  
1 1 8 0 0  
l2MUO 
l Z Y 0 0  
12MO(r 
1 2 8 3 0  
1 2 8 0 0  
l L d U 0  
1 2 8 0 0  
1 2 8 0 0  



SAMPLING 400M TO 12800W: Nfl TUWER SAYYLING. ZYS 0ISPERSEb FOR 3 0  M I N I  FLUORESCEIN DI5PERSED DNLY LAST 1 5  MlN. 
ARCS OUT 1 0  3200M EMEKACF CRUSSHlND EXTEhT UF TRACER. 5000M, 7000N  AN0 12b00M ARC5 TRUNCAIED UN NORTH. 

TEST U 7 1  AUGUST 6 r  1968  0 0 4 3  TU 0 1 1 3  PST 
ZINC SULFIDE RELEASE FROM ELFVATIUY O F  26M 

400H ARC SAMPLER HT 1.5M 11- 3.4 H/SEC AT 2bM 

A2 IMUTH EXPOSURE E/O 
DEGREES GM-SFC/CU.M S<C/CU.H 

X10E*6 

t U / O  DISTANCE 
11so.n METERS 

, TEST U71  4UGUST 6 .  1968  0 0 5 8  TU 0 1 1 3  P5T 
FLUOKESCEIN RELEASE FROM ELFVATIUN OF 56H 

400M ARC SAMPLER HT 1.5M Us 4.2 M/SEC AT 56M 

A l l M l I T H  EXPOSURE E/O 
OEGUFES GM-SEC/CU.M SEC/CU.H 

X lOF+b  

6? .O 0 4.5YBE-10 
($6.0 2176  1 .470 t -06  
70.0 1268  R.567E-U7 
74 . O  1 8 3 6  1 . % 4 0 t - 0 6  
7l,.C! 2108 1 .424k -06  
t2.0 3266  2 .2b5E-b6 
45.0 3061  2 .ObbL-36 
9 0 . 0  1 4  5 .5JZC-J9 
Y4.U 6 4.160E-09 
93.0 2 3.757E-09 

1 0 2 . 0  5 4 k  3 .707E-07 
1 L (J . (I 5 3.79SE-09 

P l l i l . 0  6 4.5YMC-09 
P 114.U 2 1.679E-09 
P 118.0 1 '8 .758 t -10  
P.122.0 2 1  1.452E-08 

1)t .O 1 1.095E-09 
130.0 3 2.189E-09 
134.0 1 1.0226-09 
131.C 1 7.29RE-10 
142.0  2 1.460E-U9 



TEST U 7 1  AUGUST 6. 1 9 6 8  0 0 4 3  TU 0 1 1 3  P5T 
ZINC SULFIDE RELEISE FROM E L E V I T I U Y  OF 2 6 q  

8OOH ARC SAMPLER YT 1.5H Us 3.4 M/SEC AT 26M 

A Z  IMUTH EXPOSURE E  19 
DEGREES GM-SEC/CU.H SEC/CU .M 

XIDE+6 

EU/C OISTANCE 
I/SG.M METERS 

0. 0 3 0  
1 . 2 9 5 t - 0 7  ROO 
1 . 6 6 3 t - b b  ROO 
1.217E-05 8 0 0  
2 . 5 9 7 t - 0 5  9 0 0  
3.644E-05 8 0 0  
5 .15dE-05 8 0 0  
6.71UF-05 BOO 
5.5OYE-05 8 0 0  
2 .856E-05 8 0 0  
1.747E-05 9 0 0  
7 .159E-05 9 0 0  
7 .213E-06 8 0 0  
2.621E-05 BOO 
3.81bE-05 8 0 0  
3 .703E-05 8 0 0  
5 .451E-05 8 0 6  
2.6PZE-05 8 0 9  
7 .172E-06 8 1 3  
2 .808E-06 8 1 6  
2 .444E-07 8 2 0  
2.OBUk-08 8 2 3  
O  . 9 2 b  

CROSSklND INTEGRATED= 5.3YZE-03 1 .833E-02 
SEC /SO.M 1  /n 

TEST U71 AUGUST b e  1 9 6 8  0 0 5 8  TU 0 1 1 3  PST 
FLUORESCE I N  RELEASE FROM EL €VAT ION OF 56M 

' BOON ARC SAMPLER NT 1.5M Urn 4.d M/5EC AT 56H 

AZIMUTH EXPOSURC € / C  t U l 0  OISTANCL 
D F G R C E S  G M - S E C I C U . ~  s E c / c u . n  I/SU.H M E T E R S  

X l O E + b  

8 0 0  
8 U J  
MUU 
U0U 
B0U 
0 0 0  
0 0 0  
8 0 0  
8 0 0  
BOO 
8 0 0  
8 0 0  
8 0 0  
8 0 6  
8 0 9  
8 1 3  
8  1 6  
8 2 0  
8 2 3  
8 2 6  
8 2 9  

CRUSSdIND INTEGRATED* 1 .551E-03 6.514E-03 
SEC/SO.M . - I / n  -. . 

TEST U 7 1  AUGUST h .  1 9 6 8  0 5 4 3  T U  0 1 1 3  PST 
Z ; ~ C  SULFIDE RFLEASE FRUM E L F V L T I U Y  UF 2bM 

1 2 0 0 M ~ A R C  SAMPLER HT l .5M l J =  3.4 M/SEC AT 2bM 

A Z l h U T H  EXPqSURE 
DEGREES GH-SEC9CU.M 

X10E+6 

E I P  
SFC/CU.M 

CU/O OlSTANCE 
l l S 0 . M  METERS 

TEST U 7 1  AUGUST 6 r  1 9 6 8  0 0 5 8  TU 0 1 1 3  PST 
FLUORFSCEIN RELEASE 'FROM ELEVAT I O N  OF 56M 

l 2 0 O h  ARC SAMPLER HT 1.5M U. 4.2 H/SEC AT 56M 

h2.0  
64.3 , 

b6.C 
t, '4 . 0 
71). 0 
1 2 . 0  
7 1 , . ~  
l f ,  , r, 
7 h . 9  
. . n . o  
Y ? . [ i  
t i  ,+ . 0  
d r  .o 
r i a . 0  
Yb.0  
97.n 
Y 1, . (1 
Yb.b 
'9.1.0 

l l 9 . 0  
1 3 2 . 0  
1  U G .  0  
10b.b  
l b t  .0 
11p.n  
112.3  
l l I . . O  
111..0 
I l n . 0  

( R l  SSI:lYO INTEGRATED- 2  .,244E-33 9 .423E-03 
SfC/SO.M l / n  





TEST U 7 1  I3LUST he 1960  0143 TU 1113  P51 
. ZINC SULFIDE RELEASE FROM ELFVATILJ~J OF 26M 

3 2 0 0 ~  rat sAnPLt.a H T  1 .5n  118 3.4 n / ) t c  A T  r o n :  

AZINUTH FXPOSURl E I 0  t J / J  D I S I b Y I k  1 
DEGREES GW-SECICU.M SFCICU.M 1 Y L I ~ K S  ; I t  51  U71 AULUSI 6. 1968 00517 111 0113  ~ 5 1  

XlOE*b ! FL ' J l~kESCEIN  KELEASE FKUM ELEVL71UN OF 56q  
3LUlJI: APC SAMPLER HT 1.5M 11- 4.2 MIS tC  AT 56M 

' 60.0 0 0. 0. 3200 
62.0 3 1.324E-09 4.531E-09 3200  U ?  111lr111 EXPOSURC L I 0  E U / U  OISIA!dCt 
64.9 12  C.k I3E-09 1.523F-04 3ZOO 1 O IGhrFb  CM-StC/CU.H STC/CU.M l /Sb.M MtTEH5 
h6.0 177  4 .472 t -U8  1.5dUt-07 3200 Xl l lE* t>  
68.9 550  2.295C-07 7 .77L t - J7  32b0 
70 .O ?h4 3.392'E-37 I . l l , j l - b 6  325U 4 / m a . < '  7 5 . 2 0 l t - l J 9  L . lH5T- I .8  32bL 
72.7 9 5 0 0  3.341E-06 1 1 1  j l 6 H  1 ,  . -1 146 9. l l67L-Ufi  4 . 1 4 4 t - u l  31611 
73.7 9379 3.29RE-06 1.121E-05 317b  72.7 262 1 . 7 7 3 f - 0 7  7.446E-01 3 1 7 0  

. 74.7 0665 3.OG7E-06 1 .036 t -05  3172 7'1.7 242 1 .63hk -07  6 .871 t -07  3172  
75.7 13521  4.75'+E-36 1.61bF-O'J 3173 75.7 636 4.297k-07 1.105E-06 3173  
76.C 117P7 4 -496E-06  1.529E-C5 3175 76.H 577 3 .5b f l t - 07  1.495L-0b 3175 
77 - 8  0025 2.427E-06 9.594C-06 3177 77.R 6 4 6  4.362E-07 I .HJ2E-06 3177 

C 78.0 18d84 6.64LE-06 2.2SUf-05 3179  7l'.H 1 5 ? 0  1.027F-06 4.313F-06 3179 
C 79.0 15324  5.537E-06 1.934E-05 3180  P 79.1 1947  1.315E-06 5.5LZE-06 31b0  
C 80.8 22132 7.782E-06 2.64bF-35 3102 d 0 . H  3898 2.633E-06 1.1O6E-05 3182 

11.8 21593 7.591E-06 2.5HlE-05 3184 91.6 5820 3.93SE-06 1.653E-05 3184  
d2.0 20244 7.1 IRE-06 2.420E-05 3185 8 2 . 8  6276  4.238E-06 1.780E-05 3185  t 

83.8 14173 4.Y84E-06 1.694E-05 3187 5 3 . d  4t143 3 . 2 6 9 ~ - 6 6  1 . 3 7 3 ~ - 0 5  3187 
84.8 11796  6.60YE-06 2.247t -05 3189 Y 4 . P  6276 4 .23b t -06  1.700E-05 3189 
85.9 14769  5.333E-b6 1.756E-G5 3 1 9 1  , V5.11  6276  4.23hf -U6 1.7d0E-05 3191  
16  .0 7302 2.568E-56 0.73IE-06 3192 ,!bet! 36?9 2 . 4 5 1 t - 0 6  1.02YE-05 3192  
8 7.0 1266'1 4.452E-06 1.514E-05 3194 I 87.8 7398 4.Y95E-06 2.058E-05 3194  
88.8 10157  3.571E-06 1.214E-05 3196  1 1 Y . t )  5312 3.587E-06 1.596E-05 3 1 9 6  
09.8 5697  2.003E-06 6.811E-06 3198 8 9 . 9  4639 3.132E-06 1.316E-05 3198 
90.8 11832 4.161E-06 1.415E-05 3199 YO.P 6052 4.087E-06 1.716E-05 3199  
9 1  - 0  10895 3.831E-06 1.303E-05 3201  91.8 5603 3.784E-06 1.589E-05 3 2 0 1  
92.b 5553  1.955E-06 6.6CbE-06 3203 9 2. H 2418 1 . 6 3 3 t - 0 6  6.85dE-06 3 2 0 3  
93.8 12373  4.351E-06 1.47Yt-05 3205 93.8 2552 1.724E-06 7.240C-06 3205 
94.8 1 2 5 7 0  4.523E-06 1.533E-05 3206 .9 '+ . [I 2081  1.40hE-06 5.9v4E-06 3 2 0 6  
95.8 6 0 8 1  2.13RE-36 7.273E-06 3238 95.4 1274 8.634E-07 3.613E-06 3236 
96.8 11077  3.8Y5E-06 1.324E-05 3 2 1 0  96.8 1498 1.012F-06 4.250E-06 3 2 1 0  
97.8 10887  3.828E-U6 1.30LE-05 3212 U7.8 1947 1.315E-06 5 .522 t -06  3212 
9 1  .8 4 0 5 1  1.42'6-06 4.844E-06 3213 9h.U 1206  8.149E-07 3.423E-06 3213  
99.8 7207  2.534E-06 0.616E-06 3215 99.8 1386 9 . 3 6 l E - 0 7  3.Y3LE-06 3215  

100.8 4412 1.552E-06 5.276E-06 3217 l n0 .9  2014 1.3GOE-36 5.713E-06 321  7 
101.8 2193 7.713E-07 2.622E-06 3218 101.8 1251  8.452E-b7 3.55JE-U6 3218  
102.0 2309  8 . l l 9 E - 0 7  2.761E-06 3220  lU2.a 1004  h.706E-07 2.b50E-06 3 2 2 0  
103.8 1415 4.97RE-07 . 1.693E-06 3222 1.13.1 1612 1 .2 i4E-06  5.140t -06 3222  
104.0 343 1.209E-07 4.112E-07 3224  1 o 4 . a 12C6 8.149E-37 3.423E-06 3 2 2 4  
105.0 219 7.72RE-00 2.629E-07 3225 1 U 5 . n  9 4 6  6.3b9E-07 2.683E-06 3225 
106.8 9 4  3.312E-38 1.126E-37 3227 1Lb.P 9 5 6  6.461L-07 2 .714 t -06  3 2 2 7  
107.0 12  4 .516 t -09  1.536E-08 3229  107.8 636  4.297E-07 1.805E-06 3229  

h 108.0 7 5  2.660E-08 9.043E-08 3230  I;tJ.8 636 4.297E-07 1 .8S5 t -06  323U 
H 109.7 1 1  4.015E-09 1.365E-08 3232 109.7 305 2.C6lE-67 8.658E-07 3 2 3 2  
U 110.7 0 0. 0. 3233 ' H 110.7 326 2.206E-07 9.264E-07 3 2 3 3  

111.7 9 1  6.189E-08 2.599E-07 3235  
CROSSU I N 0  INTEGRATED= 7.069E-03 2.403F-02 112.7 43  2.943E-08 1.236E-07 3 2 3 7  

SECIS0.W l / M  119.7 1 1  8.006E-09 3.365E-08 3238  
114.6 3 2.164E-09 9.GB8E-09 3 2 4 0  

CRCSSmINO INTELRATEU= 3.682E-03 1.54bE-02 
SFCIS0.M 1 /P  



TEST U 7 1  AUI*IIST 6 .  1968 0 5 4 3  TU 0 1 1 3  PST 
Z I N C  S U L F I D E  KFLEPSE FROM E L F V P T I U Y  OF 2bM 

500UM &RC SAMPLER HT 1.5M U= 3.4 H/)EC AT 2 6 4  

AZIMUTH EXPOSURt E /O LU/O D I S T A N C t  
DEGREES GM-S€CICU.M SECICU.M 1 / S Q . M  METERS 

X10Ei6  

TCST U 7 1  bUr,UST h .  1 9 6 0  0 0 4 3  111 0 1 1 3  Y 5 T  
7lFlC S U L F I D E  R E L I A S E  FR314 F L ~ V L T I L I ~ I  OF 2oH 

70P,)Y A R C  SAMPL I R  HT 1  .5H I t =  3 . 4  l t / ~ l  C L I T  ,a.a 

7  I T I  EXPDSUPI ' f  / J  I J/ . .  D l j l  A ' i i ~  
D L G L f F S  GH-StC/CU.M 5ICICU.f' / . I !  H t  I 1  h 5  

X I O E l b  

h l l  
7" 1  

I 1 7 0  
1 4 9 3  
l 0 tl 4, 

7 0 7  
l 2 R 5  
1 1 7 L  
1 4 7 , ~  
1 0 9 1  
1 6 9 J  
I Y 9 J  
251'1 
3 1 1  t 
2 5 5 3  
1 6 5 5  

6 8 6  
3 

T E S l  U 7 1  AUGUST 6 r  1968 0 0 5 8  TU 0 1 1 3  PST 
FLUORESCEIN WtLEASC FROM E L E V A T I O N  UF 56M 

5 0 0 0 M  ARC -SAHPLER HT 1.5H U =  4.2 M/SEC AT 56M 

1 1 5 1  1171 A'JLUST h r  1 9 6 8  LuSC 1 U  0 1 1 3  PST 
b L I I L h E S C E I I I  k C L t A S E  FRbM E L F V A T I L I ~  LIF 5 6 Y ,  

7 0 L l l l 1  ARC SPVPLFR t1T 1.5M U =  4.L M/5EC PIT 56M 

a + /  1 l I 1H EXI'IJSIIRI . f / U  L U / L  U I S I A ~ L ~  
u [ r ,  I I 5 t ~ - s t c / c t ~ . n  srC/cu.n I / S U . M  n r i t h s  

X l U E + 6  

CL '  $ I .  Ifill I l i T E G R A T L 0 =  



TEST U 7 1  AU(.UST 6 r  1 9 6 8  0 0 4 3  TU 0 1 1 3  PST 
Z l K C  SULFIDE RELEASE FIe'M E L F V A I I U N  UF 26M 

l 2 8 O U H  ARC SAMPLER HT 1.5M U. 3.4 M/SEC AT 26'1 

AZ lMl lTU EXPOSURE 
D E C R E E S  GM-SEC/CU.M 

X10E+6 

CRnSSu l N D  INTEGRATED. 

TFST U 7 1  AUGUST 6. 1 9 6 8  0 0 5 8  TU 0 1 1 3  PST 
FLUUkESCElN RELEASE FROM ELEVATIUN O F  56M 

12800 '4  ARC SAMPLER HT 1.5H U. 4.2 H/SEC AT 56H 

CR1,SSnlhU INTEGRATED. 5 .497E-05 
SEC/SO.H 

EU/P DISTANCE 
1/S0.M MkTER5 



S A M P L I N G  4 0 0 M  T O  7 0 0 0 d :  N U  T O W E R  S A M P L I N L .  L k 5  U I S P t R $ A L  F O R  3U M I N I  F L U O k E S C E I N  UISPERSEU'UNLY L A S T  2 0  M l N .  
D I S T R I B U T I O N S  A R E  R l M t 1 D 4 1  OR M U L T J Y L I U A L .  
A L L  A R C S  E M B R A C E  C R U S S h l N U  E X T E N T  O F  I R A L E U .  

T E S T  U 7 2  P U L U S T  7 1  1 9 6 6  1 1 ~ ~ 4 7  T U  u 1 1 7  P S T  
Z I N C  S U L F I D E  R E L E A S E  'FI(0tl L L F V 4 1 1 U N  U F  Z o Y  

4 D C M  A R C  S A M P L E R  H T  1 . 5 M  ll* 4.4 M / S E C  A T  2bH 

A Z  l M l l T H  F X P O S U R E  E I O  t U / O  O I S T 4 N C t  
D F L h i E S  G P - 5 E C I C U . M  S E C / C U . M  l / S U . M  M L T E R S  T t S l  U 7 L  A U L U S T  71 1 9 6 8  0 0 5 7  T U  9 1 1 7  P S T  

X l O E + b  F L U O R E S C E I N  R E L E A S E  F R U M  E L E V P T I U N  O F  5 6 ' 4  
4buU 4 K C  S A M P L E R  H T  1 . 5 M  U *  6 . 0  M / S E C  A T  5 6 M  

A Z  I M I I T I J  E X P O S U R E  6 10  E U / O  O l S T A k C E  
O t L k t  E S  G M - S k C / C U . M  S C C / C U . M  l / S O . Y  M E T E R S  . 

X 1 0 E 1 6  

T L S T  U 7 2  AU( .UST 7 .  1 9 5 9  0 3 4 7  111 2 1 1 7  t'5T 
7114C S U L F I D E  Q F L F A S E  F R 3 i 4  L L F v ~ T I U I !  U F  2 6 ' 4  T t S l  U 7 ?  A d G U S T  7 ,  1 9 6 8  0 0 5 7  T O  0 1 1 7  P S T  

U O 0 l '  4 4 C  S A H P L E R  t I T  1 . 5 M  11- 4.4 ! l / S E C  AT 2b" 
F L l J r d E S C E I N  R E L E A S E  F k U M  E L F V A T l C N  Dk 5 6 M  

n 0 0 '  AkC S A M P L E R  HT 1 . 5 ' 4  U =  6 . 0  M / S E C  A T  5 6 M  

A Z I I ! V T I I  E X P U S U R E  L /O [ U / O  b I S T A t r C 1  
O E G k F E S  G M - S E C / C U . H  S L C 1 C U . H  I l 5 d . Y  Y  t T E R S  , A 1  I I ~ I I T H  F X P O S U R t  E / P  E U / O  D I S T A N C E  

x l O E + t .  D F L ; F E S  G M - S E C / C U . R  S F C / C U . M  1 / 5 0 . M  M E T E R S  
X 1 0 E + 6  



7ES7 U7Z AULUST 7.  1 9 6 8  0 3 4 7  1U 0 1 1 7  P S T  
ZINC SULFIDE RELEASE FRUM E L F V A l l U N  Of 26M 

1200M 4RC SAMPLER H T  1.5M 1). 4.4 9 / 5 E C  AT LbM 
TEST U 7 2  

FLUCRES 
12C0l4 ARC 

AUGUST 7, 1 9 6 0  0 0 5 7  TU 0 1 1 7  PST 
'CEIN R F L E A S E  Fmon E L F V A T I O N  O F  5614 

S I I M P L E R  l lT 1.5n U= 6.0 MISEC A7 56H 

A2 I I IUTH EXPOSURt t 1 0  CU/U D l S T 4 N C t  
D t G h t E S  GM-SEC/CU.M SFC/CU.M l / > Q . k  MElERS 

X10E+6 



TEST U72 AUGUST 7. 1 9 6 8  0 3 4 7  TU 0 1 1 7  P S I  
ZINC SULFIDE RELEASt  FROM E L F V L T I U N  Of- 26Y 

1600H ARC SAMPLER Ill 1.5H U =  4.4 M/SFC AT ioc 

A Z  IV.UTH E X P O S U R E  
DEGREES GH-SFC/CU.M 

X l O E + 6  

90.0 0  
(I2.0 4  
H4 .O 2 
86.0 3 
39.0 6  5 
90 .0  5 7 7  
92 .0  3 9 5 9  
93 .6  6 2 0 5  
94 .0  2 1 2 1  
9 4 .  h 4 6 5 6  
95 .6  2 4 2 9  
9 h . h  7 1  1 1  
97 .6  3307 
98.6 2 3 1 2  
99 .6  1 5 8 6  

130 .6  1 8 1 6  
1 0 1  - 6  29 5 4  
102.6 7 7 7 7  
103 .6  1 4 9 1  
1r14.s 1 1 0 7  
135 .5  1 2 3 0  

I' 1 J f , .  5 / d '  0 

P 1J7.5  3151) 
P l l p . 5  4 9 4 3  
P 1.9.: 4 6 H i  
P 110.4 4M54 

111.4 7 d 5 5  
112.4 1 1 0 4 5  
113 .4  ~ 7 7 e  
114.4 9 7 9 1  
115.3 1 7 3 5 f  
111 .3  1391'5 
117.3 9571. 
1111.2 11,732 
110.2 I f 9 2 7  
120 .2  1 1 9 6 3  
l Z l . 2  l 0 5 f 1 9  
1 / 2 . 1  1 5 2 7 4  
1 2 1 . 1  1 4 9 7 1  
I L 4 . 1  1 6 7 H J  
1 ~ 5 . n  2 7 3 9 2  
1L1>.0 4 5 5 7 9  
126.9 5 / 7 9 4  
127.8 4 3 1 2 2  
128.8 2 2 3 1  3 
1dV.7 bl r9 2 
130.h  1 6 4 9  
131.5 1  6G 
132.5 5 

T E S l  U 7 2  AULUSl  7 .  1 9 6 8  0 0 5 7  1U 0 1 1 7  PST 
FLUOHESCt lN RELEASE F R O M  E L F V A T l U N  O F  5 6 H  

16( .0 r  A R C  S L M P L E R  nr  1 . 5 ~  U =  6.0 HISEC A T  5 6 ~  

c 7  l l4l lTI1 EXPU5URL L /L' EU/U D I S I A t J C k  
0 t  L-!ES GM-SECICU.H StC/CU.M 1 ISU.H HETEHS 

X l O E I 6  

0  
> 
0 
2 
0 
0 
0  
Y  
1  
0  
0  

2  3  
1  

3 5 6  
6 3 3  
49  1 

1 3 1 8  
1 4 1 2  

1 6 7  
l o b 2  
14MJ 

9 1 6  
6 0 9  
9 2  ' 

3 6 5  
3 0  
? b 
6  6 

5 4  1  
d2Y 
37L: 

1 5 3 u  
1 4 5 9  
2 3 7 6  
4 0 1 3  
4 1 6 2  
4 ~ 1 3  
7 7 3 3  
e 4 7  1 
3 5 1 7  
52C3 
5 6 5 3  
6 0 9 6  
7 5 8 4  
4 6 0 8  

1 0 7 0 9  
4 9 0 6  
S U S S  

4  

INTEGRATED' 



TEST U 7 2  AUGUST 70 1 9 6 0  0 3 4 7  TO 0 1 1 7  CST 
ZINC SULFIDE RFLEASE FqOM t L F V I T  ION UF 2bM 

zzoon A R C  SAMPLER t i7 1 . 5 ~  U- 4.4 n / s E c  A T  2614 

AZIMUTH EXPOSURE E/O LU/O O l S l A k C E  
DEGREES GM-SEClCU.M SEC/CU.M I/SU.M METERS 

X10E*6 

2 2 i U  
2 2 0 0  
2 2 0 0  
22  LO 
L20O 
L 2 0 0  
2 2 0 0  
2 2 0 0  
2 2 0 0  
"ZOO 
LZOU 
LZUU 
2 2 0 0  
22LO 
2 2 0 0  
1 2 0 0  
2 2 0 0  
2 2 0 0  
L2bO 
2 2 0 0  
2 2 0 0  
L 2 3 J  
2 2 0 0  
2 2 0 0  
Z 2 0 0  
2 2 0 0  
2 2 3 0  
LZUO 
2 2 0 0  

T t S T  U 7 2  A U C U S ~  7s 1 9 6 8  0 6 4 7  TO 0 1 1 7  PST 
ZINC SULFIDE RELEASE FROM ELEVATIUN OF ZoH 

3 2 0 0 ~  A R C  S A M P L E R  HT I . sn  u= 4.4 M / S E C  A T  Z ~ Y  

A T  I H l I T t l  EXPOSURE E I O  
Of GkEES GM-SEClCU.M SFC/CU.M 

X10E*6 t 

- .  
90.8 0  .O. 
91 .8  1 2  3.000E-09 
9 2 .  e o . o .  
93.8 0  0 .  
94.8 0  ,O. 
95.8 0  0. 
9 6  8  0 6 .  
97.8 5  1.733E-09 
96.8 4 0  1 .300E-08 
99.8 2 2 8  '7 .279E-08 

100.8  9 0 9  '2 .8Y9E-07 
101.8 1 6 8 6  ' 5 . 3 7 7 E - 0 7  
152.8 1 7 0 5  '5.43AE-"7 
1  J 3 . C  1 7 8 7  5 . 6 9 8 t - 3 7  
1 0 4 . 6  1 7 0 8  5 . 4 4 6 t - 0 7  
1 0 5 .  R 1 4 3 1  ' 4 . 5 0 3 t - U 7  
106.8 1 6 1 0  5.134E-67 
1 3 7 . 8  1 4 1 3  6.506E-37 
l r j 8 . 8  1102 3 .514E-07 
1d9.7 1 5 2 7  4 . R 7 0 t - J 7  
1 1 0 . 7  1 3 4 5  4 .290E-07 
1 1 1 . 7  1 5 3 1  4.883E-U7 
112.7  1 3 5 6  4 .124E-07 
113.7  1 2 0 0  3 .825E-07 
114.6 1 4 4 7  4.615E-07 
115.6  L 1 9 7  7.0UhE-C7 
116.0 2 4 3 1  7.752E-07 
117.6 2 1 6 6  h.Bl17E-07 
1 1 6 . 6  3538 1 .128E-06 
1 1 9 . 5  4 0 8 2  1.556E-05 
120.5  4 6 3 7  1 .478E-06 
121.5 3 6 9 7  1.179E-06 
1 2 2 . 4  4 6 2 5  1.474E-06 
1 2 3 6 4  7 1 8 4  2.290E-06 
124.4  9 2 1 2  2.937E-06 
1 2 5 . 4  1 2 7 8 0  4 .074E-06 

t J / O  DlSTPhCE 
l /SU.M METERS 

TEST U 7 L  AUGUST 7 1  1 9 6 8  0 0 5 7  TU 0 1 1 7  PST 
FLUORESCEIN RELtASC FKUM ELFVATION OF 56H 

?ZOOM ARC SAMPLER HT 1.5M Us 6.0 H/SEC AT 5bH 

A L I d U T H  EXPOSURt t l 0  t U l O  DISTANCE 
OECWEES GM-StClCU.M SFC/CU.H l/SU.M UETERS 

X l O E * b  

CRIISSWINI, INTEGRATED- 6 .583E-04 3 .950E-03 
SEC/SO.M 1  /n 

2 2 0 0  
2 2 0 0  
LLUU 
Z2UU 
1200 
2 2 0 0  
2 2 0 0  
220G 
LZOO 
2 2 0 0  
2 2 0 0  
2 2 0 0  
2 2 0 0  
2 2 0 0  
ZZOO 
2 2 0 0  
2 2 0 0  
12bu 
LZOU 
&100 
2 2 0 0  
2 2 0 0  
2 2 0 0  
2 2 0 0  

TEST U72 AULUST 7. 1 9 6 8  b 0 5 7  TU 0 1 1 7  P5T 
FLUOLESCEIN RELEASE FROM ELFVATIUN OF 56M 

32COM ARC SAMPLER HT 1.5M U= 6.U M/SEC AT 56M 

AZ Il4UTH EXPOSURE E /(I CU/C DISTANCE 
DEGREES GM-SEC1CU.M SkC/CU.H 1lSO.M METERS 

X10E*6 



I 
T E S T  U72  AULUST 7 ,  1 9 6 0  ' 0 b q 7  TI1 0 1 1 7  lB5T  

Z I N C  S U L F I D E  RELEASF FqUM F L F V I I I U N  U F  s O M /  
5 0 F J t i  ARC SAMPI F R  H l  1.5M ! I =  4 . 4  I 4 / 5 t C  4T dbY 

AZ l i4UTt1 FXPUSURI t 1 0  i J / V  I ) I S I A ~ . C . L  
~ ) t r , r ~ e s  G ~ - S C C / C I I . ~  s r c / c u . H  I I:L,.M nr I L ~ S  

X 1 0 k  4 6  I 

TEST U 7 2  AUCUST 7 ,  1 9 6 8  0 0 5 7  TU 0 1 1 7  PST 
f L U l l k F S C E I N  RFLEASE FRUH ELFVAT l U N  UF 5 b H  

50CDM ARC SAHPLFR HT 1.5M Urn 6 . 0  H/SEC AT 56M 

T f S l  U 7 2  ALll.US1 1 .  l u h u  . t ? f * l  11) 01 1 1  l '5T 
7 I N C  SULFIDI :  KFLFASt  kEIJM I L I  V C T  li8'l 1st L l d ' l  

7fino1,1 A R C  snn1.1 t h  1 1 1  I . s r  1 1 .  to .(, : ; / L r c  ,,T , , I ,  i 

CRUSSUlNO INTEGRATED. A . 7 7 7 E - 0 4  3 . ~ 6 6 E - 0 3  
SEC/SO.M 11'4 

T I  5 1  1172 AUGUST 7, 1 9 6 8  0 0 5 7  TO 0 1 1 7  PST 
FLUI 'KESCt  I N  RFLEASE FROM ELFVAT ICIN U F  5 e H  

I d ,  11' AdC SAMPLER +1T 1 .5!4 U =  6.d FI/SEC AT 56:4 

:.ZI 1'TH EXPOSURE L / G  
L ~ ( , . . E E s  G H - S C C / C U . M  s tc1cu.n 

X l O E 1 6  



S A M P L I N G  L O O M  T O  1 2 8 0 0 1 1  NO T O Y E R  S A Y P L I N G .  A L L  A R C S  E M b R A C E  C R U S S W I N O  E k l E N T  O F  T R A C E R  D I S T R I B U T I O N .  
Z N S  D I S P E R S A L  F O R  3 0  C O N T I N U O U S  M l N .  F L U U R E S C E I N  ON F I R S T  5  H I N .  O F F  10 M l N v  T H E N  O N  1 5  M l N .  ( F L U U R E S C E I N  ON 
bT 0 1 4 0 P S T .  O F F  A T  0 1 4 5 P S T .  O N  AT O 1 5 5 P S 1  A N 0  O F F  A G A I N  A T  0 2 1 O P S T . )  F L U O R E \ C E I N  D I S P E R S A L  O t V l C E  Y R U B L E M S .  

T E S T  U 7 3  A U b U S T  8 .  1 9 6 8  0 1 4 0  T O  0 2 1 3  P S T  
Z I N C  S U L F I D E  R F L F A S E  F R O M  E L F V L T I U N  O F  2 6 1  

4 0 0 M  4 R C  S A M P L C R  H T  1 . 5 M  11. 5.5 M / S E C  A T  2 6 H  
T t S T  U 7 3  AUGUST 8 1  1 9 6 8  1 4 0 7  10 2 1 0 7  P S T  

F L C U R E S C E l N  R t L E A S F  F H U M  E L F V A T I O N  O F  5 6 M  

A 2  I M U T H  E X P O S U R E  
D F G R E E S  G M - S E C / t U . M  S E C / C U . M  1 I S P . M  M E T E R S  

X l D E * b  

T E S T  U 7 3  AUGUST 8 ,  1 9 6 8  0 1 4 0  T U  0 2 1 3  P S T  
Z I N C  S U L F I D E  R E L F A ' S E  F R O M  E L F V I T l t i N  O F  2 b M  

B O O M  ARC S A M P L E R  H T  1 . 5 M  U =  5 . 5  M / S E C  A T  2 b M  

4 0 0 M  ARC S A M P L E R  H T  1 . 5 H  U =  6 . 5  M / S t C  A T  5 6 M  

A 2  I Y U T H  E X P O W R E  E l 0  E U / O  D l S T A N C t  
D E G R E E S  GM-SEC/CU.M S E C I C U . M  l / S O . M  M E T E R S  

C R I J S S U I N D  I N T E G R A T E D .  6 . 7 0 9 E - 0 5  4 . 3 6 1 E - 0 4  
S E C I S 0 . H  1 / M  

T C S T  u 7 3  A U L U S T  b ,  1 9 6 8  1 4 L 7  T U  21J?  P S T  
F L U U k E S C E l N  R E L E A S E  F R O M  E L F V A T I O N  O F  5 b M  

B t i O ? l  ARC S A M P L E R  H T  1 . 5 M  U =  6 . 5  H I S E C  A T  5 6 M  

A Z l E I U T H  E X P O S U R E :  L I U  E U / O  D I S T A N C E  
O E C K E E S  G M - S E C I C U . M  S E C I C U . M  1 / S U . M  M E T E R S  

X 1 0 E * 6  



TEST U 7 3  AULUST 0 ,  1 9 5 8  3 1 4 3  TLI 0 2 1 0  1 ' 5 1  
ZINC S U L F I D E  RFLEASF FQUV I L F V L T I u Y  O F  C b H  

12ODM ARC 3AMPLtR t i 1  1.514 11s 5 . 5  V / > L i  ) \ I  2 6 Y  

A2 I t !UTH LXPOSUR t E / 0  L U / C  O I S T A I ~ C L  
DEGREES CM-SEC/CU.W 3EC/CU.!' l / S u . M  MCTf US 

X l O E * 6  

TLST U 7 3  bkJGUS1 8 .  1 9 6 3  G I * ?  111 O i l 3  PJT 
ZlFlC S U L F I O F  CFLFASF FSUM T L F V P T I u U  IJF 2bY 

l h r 0 F  ARC SAHI'I F R  tiT 1 .5 l r  11; 5 . 5  8 / d t C  n T  2utl 

T I  S l  0 1 '  AULUSl  H ,  l Y b b  1 4 0 7  TU 2 1 0 7  P51  
I Ld l lPESCL I N  P.LLEASE FPON E L E V A T I U N  OF 5614 

1 '  l ~ k '  A H C  SAMPLER HT 1 .5H U s  6.5 H /5EC A T  56M 

El l " U T t l  EXPCSURI  t / Q  t U / O  D l S T I N L t  
[)I C.I.1 I S  GM-SEL/CU.M StC/CU.Y. 1/5U.H H t r E R S  

X10E+6 

T t J T  U 7 !  AUI.UST 8, 1 9 b B  1 4 0 7  TU 2 1 0 7  PST 
T l c l l ~ n E S C t l N  RELEASE FROM E L F V P T I U N  OF 56M 

I b ( " i  4HC SANPLER H T  1.5M U =  6.5 M/SEC AT 5 6 t l  



T E S T  U 7 3  AUGUST 8 .  1 9 6 8  0 1 4 0  T U  0 2 1 3  P S T  
~ N C  S U L F I D E  R F L E A S E  F R U M  E L F V A T l U N  D F  2 b M  

2200H ARC S A M P L E R  H T  1 . 5 M  U. 5.5 M / S E C  A T  2 b M  

A Z l M U T H  E X P O S U R E  t I 0  E U / D  O I S I A N C t  
D E G R E E S  G M - S u / C U . M  S E C / C U . M  1 l S O . M  M E T E R S  

X 1 0 E * 6  

T E S T  U 7 3  A U G U S T  8 .  1 9 6 8  1 4 0 7  T O  2 1 0 7  P 5 T  
F L U O K E S C E  I N  R E L E A S E  F R O M  E L F V A T  l U N  O F  5 6 M  

1 2 0 0 M  ARC S A M P L E R  H T  1 . 5 M  U =  6 . 5  H / S E C  A T  5 6 M  

A 1  I N U T H  E X P O S U R E  € 1 0  E U / Q  D I S T A N C E  
D E G R E E S  G M - S E C / C U . M  S E C / C U . M  l / S U . M  M E T E R S  

X l O E * b  

C R U S S Y I N O  I N T E G R A T F O =  6 . 1 2 7 E - 0 4  3 . 3 7 0 E - 0 3  
S E C / S O . M  ' l / M  

C R U S S H l N V  I N T E G R A T E D -  3 . 0 2 6 E - 0 3  6 . 6 7 1 E - 0 3  
S E C / S P . M  I I M  

T E S T  U 7 3  A V L U S T  0 .  1 9 6 8  0 1 4 3  T U  0 2 1 0  P S T  
Z I N C  S U L F I D E  R F L E A S E  F R O M  E L F V A T I O N  OF 2 6 4  

3 2 F J l l  4 R C  S A M P L E R  H T , ' 1 . 5 M  U =  5 . 5  M / 5 E C  A 1  2 6 M  

A Z I M I J T H  E X P O S U U E  E / O  E U l Q  D I S T A N C E  
O E G k F E S  G M - S E C / C I I . M  S E C / C U . M  1 / 5 U . U  M E T E R S  

X 1 0 E * 6  

T E S T  U 7 3  A U G U S 1  8 .  1 9 6 8  0 1 4 3  T U  0 2 1 0  P S T  
Z I N C  S U L F I D E  R F L E A S E  F R U M  E L F V A T l U N  O F  2 b M  

5 O O O H  ARC S A M P L E R  H T  1 . 5 M  LJ- 5 . 5  M / i E C  AT 2bM 

A 2  l M U T H  E X P O S U R F  1 / 0 E U / O  O I S I A N C t  
O F G R E E S  C M - S E C / C U . M  S F C / C U . M  I .  M E T E R S  

X l O E * 6  

T E S T  U 7 3  P U G U S T  8 .  1 9 6 8  1 4 0 7  T D  2 1 0 7  P S T  
F L U I J H E S C E  I N  R E L E A S F  F R O l r  E L E V A T  I U N  U F  5 6 t l  

3 2 0 5 H  ARC S A M P L E R  H T  1 . 5 H  U s  6 .5  H / S E C  A T  5 6 M  

AZ l H U T H  E X P O S U R E  E  / 0  E U / O  D I S T A N C E  
O E G K E E S  C M - S E C / C U . M  S t C / C U . M  1 / 5 U . M  M E T E R S  

X 1 0 E + 6  

T E S T  U 7 3  A U L U S T  a .  1 9 6 8  1 4 0 7  T U  2 1 0 7  P S T  
F L U l l R E S C E l N  R E L E A S E  F U U M  E L F V A T I L I N  U F ,  5 b M  

500'JH AKC S A M P L E R  H T  1 . 5 M  U =  6 .5  H / S E C  A 1  5 6 M  

l / S U . M  M E T E R S  



T L S T  U 7 3  4 U b U S I  6 9  1 9 6 8  b 1 4 0  1.1 U l l i )  PS.1 
Z I N C  S U L F I D E  R F L t A S E  F R u n  t L F V 4 1 1 U N  OF 2 0 Y  ' 

7 0 0 0 M  AWC S A M P L E R  H T  1 . 5 M  ! I =  5.5 n / S L C  wT 2 q H  

T E S T  U 7 1  A U 6 U S T  8. 1 9 6 0  b I f * 0  111 G 2 1 L  k h l  
Z I N C  S U L F l D t  R F L F A S E  FkUI4 L L F V A T  1314 IJF  CbE: 

I ~ Y O O M  AIIC S A M P L E R  1 . 5 ~  (I= 5 . ~  ' I / \ F C  A I  2flr 

7 1 5 1  u 7 j  AULUST LI, 1 9 6 8  1 4 ~ 7  ru  2i07 P S ~  
F L U ~ R E S C E I N  H E L E A S E  F K Q M  E L F V L T I U N  OF 5 6 M  

700,111 A R C  S A M P L E R  H T  1.514 U -  6 . 5  M / S E C  A T  5 b M  

A i T  E X P O S U R E  t l U  t U / Q  D I S T 4 k C k  
D F C - V t  l S  G M - S E C / C U . M  S E C / C U . t i  l / S L . M  k E l E R S  

X 1 0 E * 6  

L L  I I I I T H  E X P O S U R L  t / O  t U / 0  D I S T A h C t  
G E L . C E S  G M - S ~ C / C U . M  src/cu.n i / s ~ . n  M E r t R s  

X l O E * b  





U 7 4 '  AUCUSI 2 9 .  1 9 6 8  0 0 3 9  1 U  O l d 9  P S I  
I N C  S U L F I D E  RFLFASE FROM E L F V L T I U N  O F  dbM 

l b O 0 M  ARC SAMPLfR H I  1.5M Urn 4 . 6  M/SEC A 1  2 6 H  

A 2  IU IJT t i  FXPOSURL L / O  E O / O  O I S I A K C E  
D F G C ~ E S  G W - S ~ C / L U . H  S E L / C U . M  ' 1 1 ~ u . n  ni ~ t ~ s  

X l O E t 6  

TLST U 7 4  I 1 9 6 8  L U 3 9  TL I  0 1 U 9  P S I  
Fmun ~ L F V A T I U N  UI 5 6 h  
1.5M U =  6 . 2  M / S E L  AT 5 6 N  

L U l O  O I S I A N C L  
0 L L h t E S  611-SI C/CU.H S tC /CU.M I HETERS 

Y l O t * '  I 

, T t S 1  L)7<* A d C 8 U 5 f  2 4 .  l Y b H  L U J L  TJ 0 1 U 9  PST 
C L U I J ~ C ~ C I  I N  I F L L A ~ I  t t L v  1 ~ F V ~ T l t i h  UF 5 L H  ' 

2ZbO14 A h C  S A H l ' L E h  I i T  1 . 5 %  U =  L . d  H / i t C  A T  56M 



TFST U74 A U L U J I  2 0 1  l Y b 8  0 3 3 3  TU O10O P S I  
ZlNC SULFIDE RFLEASE FQUM t L F V 4 l l U N  U I  2hM 

3 2 0 0 ~  A R C  S A M P L E R  HT 1 .sn  u- 4.6 MISEC A T  26M 

AZII4UTt4 EXPOSURL t / U  LU/U I J I S l A N L t  
DEGYlES GM-SEC/CU.M SiC/CU.M 1 . M  M t l i R S  

X l O E * b  

j z u o  
J I Y Y  
3 2 0 1  
3 2 0 3  
32U5 
3 2 J 6  
3 2 0 6  
3 2 1 0  
32 1 2  
3 2 1 3  
3 2 1  5  
3 2 1 7  
3 2 1 1  
3 2 2 0  
3 2 2 2  
3 2 2 4  
3 2 2 5  
3 2 2 7  
322'9 
J L j O  
3 2 3 2  
3 2 3 3  
3 2 3 5  
3 2 3 7  
323H 
3 2 4 0  
3 2 4 1  
3 2 4 3  
3 2 4 5  
3 2 4 6  
5 2 4 8  
3 2 4 9  

T E S T '  U74 . AU(.UST 29. 1 9 6 8  0 3 3 7  T l l  3 1 u i  PST 
ZlNC SULFIDE KFLEASE FRdM ELFVATIUN OF 2bM 

5 0 0 U M  PhC SAMPLER HT 1.5M U =  4.6 H I 5 E C  AT 2bM 

TEST U76 AUGUST 2'31 1 9 6 8  C 0 3 9  TU 01U9 PST 
FLUIILESCEIN RELEASE FROM t L F V A T  l U N  OF 56M 

3200M ARC 5AMPLtR HT 1 .5H Um 6.2 M/5EC A1 56M 

AZlMUTH EXPDSURk t / 0  t U / O  OISIANCE 
DEGREES GP-SEC/CU.M SEC/CU.H I / S P . H  MElEKS 

XIOE+b 

CRi)SSUIhC I ~ T E G R A T E D =  8 . 3 1 0 E - 0 4  5 .152E-03 
5ECISO.M I / M  

1 1 5 1  U74 AUGUST 29. 1 9 6 8  0 0 3 9  TU 0 1 0 9  PST 
FLUOKESCEIN RELEASE F R O M  ELFVATION O F  56H 

5 0 0 0 Y  AkC SAMPLER HT 1.5M U =  6.2 H/SEC AT 56M 

AZIMUTH EXPOSURt E/O EU/O D l  STAllCE 
D E C R E E S  G M - S E C / C U . M  S E C / C U . M  i / so .n  M E T E R S  

X IOE+6 

9 2 . 0  
9  4.0 
9 6 . 0  
9 8 . 0  

1U0.0 
I U 2 . L  
104.1, 
l J b . 0  
1J t l .5  
1 1 0 . ( i  
112.1. 
1 1 4 . 0  
1 l b . O  
1 1 3 . ~  

4 1 ~ J . u  
1 l i 2 . 0  

12(+.C. 
l r t  .O 

P l d " . ' '  



TCST U 7 6  AUGUST 2 9 .  1968 U 0 3 9  7U 0 1 0 9  PSI  
Z INC SULFIDE RELEASE FRUM ELFVAI I I JN  UF 2oM 

7060M ARC SAMPLER HT 1.SM 11. 4.6 '415tC 4 1  i6V 

TLS7 U7h AULUSI 2 9 ,  1 Y 6 R  0 0 3 9  TU 0 1 4 9  PST 
FLUbkFSCEIN RLLEASE FRUM ELFVATION OF 5bM 

7 0 0 U H  AKC SAMPLER HT 1.5N U *  6.2 M/SEC AT 5bM 

Z 1 : l U I l  EXPUSURt E I Q  EU/Q OISTANCE 
U t C k t  E S 6Y-SEC/CU.M StL/CU.M l/S&I.N METERS 

XlOE*b 



SbMPLINC 400W TO 1 2 8 0 0 P ,  BUT NO TRACLR OMSERVtO AT 12dOOM. NU TLhER SAMPLINL. 
5000M AN0 7000M ARCS TRUNCATED ON NORTH. MINU SPtED MEASURED AT 12800M ARC AVERAGE0 ABUUl U.2 M/SEC AT l . 5 M  
E L E V b l I O N .  RELATIVELY LARGE O l R t C l l O N  SHEAR h1TH ELEVATION IAbUUT 2 0  DEbRtES FRbM 15M TO 6 1 M ) .  

TEST U75 AUGUST 30. 1 9 6 8  0 0 3 1  TLI 0 1 0 1  PST 
TEST U 7 5  AUGUST 1 9 b 8  0 0 3 1  TU 0 1 0 1  PST FLUDKESCEIN RELEASE FRUM ELFVATION UF 56M 

ZINC SULFIDE RELEASE FRUM ELFVATIUN OF 26M 4i41'M ARC SAMPLER HT 1.5M Urn 2.5 M/SEC AT 5bM 
400M ARC SAMPLkR HT 1.5M U =  2.9 M/SEC AT L b h  

A2 lMUTH EXPOSURE t / 0  EU/U OISIANCE 
OFGREES GP-SEC/CU.M SEC /CU.M 1  /SU.M METERS 

CROSSWIND INTEGRATED= 

AZIMUTH EXPCSURL t /U CU/O DlSTAkCE 
OEChEES GM-SEC/CU.M SEC/CU.M l /SU.M METERS 

XIOE+b 

Ckl lSSWlND INTEGRATED= 8 . 1 1 0 E - 0 5  2.052E-04 
TEST U 7 5  PULUST 30,  1 9 6 8  0 0 3 1  TU 0 1 0 1  PST SEC/SQ.fl I /M 

7 1 N t  SULFIDE RELEASE FROM E L t V A T I U N  OF 2bM - . . -  .-- -~~ - 

bO014 ARC SAMPLER HT 1.5N Us 2.9 Y,/SEC AT 2bM 

l.1 I I IUTH EXPOSURE F / O  
OEGkEES CP-SEC/CU.P SEC/CU.H 

X10E*6 

TEST U 7 5  PUGUST 3 0 ,  1 9 6 8  0 0 3 1  TU 0 1 0 1  PST 
FLUORESCEIN RELEASE FROM ELEVATION O F  56M 

. B O 9 H  MHC SAMPLER HT 1.5H U= 2.5 M/,EC AT 5 6 f l  

A Z  11:UTH EXPOSURE t / U  EU/P OISTAIJCE 
OEGhEES GM-SEC/CU .M SEC/CU.M l /SU.M METERS 

X10E+6 

3 . 5 5 ~ E - 1 0  8 0 0  
1 .536E-09 B U 0  
0.C63E-OY a 0 U  
4 .377E-06 8 0 0  
1 . 5 2 2 ~ - 0 7  auo  
4 .594E-07 8 0 0  
1.3YOE-06 8 0 0  
9 .271E-06 8 0 0  
3 .627E-0b 8 0 0  
2 .901E-06 ' 8 0 0  
2.937E-06 8 0 6  
3 .87LE-06 " 809, 
5.OOdE-06 . 8 1 3  
3 .071E-06 ' 8 1 6  
1 . 6 8 6 E - 0 9  8 2 0  



TFS1 U 7 5  bUCUS1 30e 1 9 6 1  6 0 3 1  1 U  0 1 4 1  PST 
ZINC SULFIDE RtLEASE FRUH ELEVATIUN LF 2 b H  

IZC 'JU  ARC SAHPLtR hT 1.5M Us 2.9 H/5EC A 1  26M 

t U / O  DISTANCE 
l /SU.H MEIERS 

TEST U 7 5  AUGUST 3 0 1  1 9 6 8  0 3 3 1  TU O l U l  PST 
FLUORESCEIN RELEASE PRUM EL F V A l  IUt; Uk 5bt4 

1 2 0 0 n  ARC SAMPLER 1.5M u =  2 .5  H / $ [ c  5 b n  

AZIMUTH EXPOSURE i 1 0  t U / O  DISTANCt  
D E G R E E S  GM-SEC/CU.M S E C / C U . M  i 15o.n n t r E n s  

X10E+6 

T I S T  U75 A l l  I 1 1 8  0 3 3 1  TU 0 1 0 1  YST 
71FlC SIILFIOF R I L t h 5 t  FRUM t L F V A T l U N  UF 2bH 

IbC:)' '  h k C  A M P  k I !  1 . 5  11; 2.0 H/SCC 'A1 26M 

1, . 
2.11L4i-Ue 
7 . 4 9 h t - 0 8  
1.435 t -UU 
5 . I l l : l - G 7  
1 . 5 i 4 E - D b  
H .  3 S 1 L  - 0 7  
7.60HL-U'I  
i . O O Y t - U 7  
1  . O M 1  k - d 6  
5.24HC-07 
3.574C-G7 
1 . 1 2 4 t - 0 7  
U . 6 b l L - U 7  
b . 4 4 9 t  - b 7  
6.7YlL-011 
5 . 7 6 5 t - 0 8  
C'. 
0. 

1Cl )D 
1  2 0 0  
l i b b  
l 2 0 U  
1 2 0 0  
1 2 0 0  
1 2 0 0  
1 2 0 0  
1 1 0 0  
I 2 0 0  
I 2 U b  
A200 
1 2 0 0  
I 2 0 0  
1 2 0 0  
l CUU 
1 2 0 0  
1201, 
1 2 0 0  
1 2 0 0  
1 2 0 U  
1 2 0 0  
1 2 0 0  ' 
l 2 0 U  

I 

TFST U75 A q U S l  30 ,  lr>bLc 0 0 3 1  T l l  0 1 0 1  PST 
FLUUhESCF I N  UFLEASt F l i l l 4  E L  TVAT I L I I  1.F , 5bM 

1600M ARC SAPPLER HT 1.5i4 [ I =  L .: !:/\I C AT  5bY 

I 

CRUSSYlNO INTEGRATED* 7.268E-04 1 .617E-03 
SEC/5O.M 1 / H  



T t S T  U 7 5  AlJt.IIS1 30 ,  1 9 6 8  0 0 3 1  TO O l d 1  PST 
s u L F r o r  R f L r h s r  FLIIM ~ L F V A I I U N  ur z b n  

22F71, A Y C  S A M P L I R  131 I.SM um 2 . u  r r  zrn 

T E S l  U75 LUGUS1 3 0 1  1 9 6 8  0 0 3 1  TU 0 1 5 1  PST . 21°C SOLf IOE KELEASI FROM ELFVATIUN OF 2bM 
32f!3H A i C  SAWPLtR U T  1.SN U =  2.9 X/5EC AT Z b h  

A I FXPUSURF L / O  LU/O LI lSTLl lCE 
DEGKEES GM-StC/CU.M SEC/CU.H I /SU.H H E l t k S  

XIOE+(r 

' TEST U 7 5  AULUSI 3111 1 9 6 8  0 2 3 1  l U  O1J1 P S I  
FLl lOREsCElN RELEASE FRUH ELEVATIbN OF 56H 

220014 A R C  S A M P L E R  HT 1.5M U =  2.5 H I ~ E C  A T  S ~ H  

A Z  II!U~H EXPOSURE € 1 0  EU/P DISTANCE 
DEGREES GM-5ECICU.H SFC/CU.H 1/SP.H METERS 

XIOE46 

2 2 0 0  
LZOO 
2 2 0 0  
2 2 0 0  
z z o o  
2 2 0 0  
LZOO 
LZOO 
2 2 6 0  
LZOO 
LZUU 
2 2 0 0  
2 2 0 0  
2 2 0 0  
2 2 0 0  
2 2 0 0  
2 2 0 0  
2 2 0 0  
LZOO 
2 2 0 0  
2 2 0 0  
2 2 0 0  

TEST U 7 5  AUGUST 30. 1 9 6 8  U 0 3 1  1 0  b1O1 PST 
FLUORESCEIN RELEASE FkOM ELEVATILl4 UF 50H 

320UM ARC SAMPLER H I  1.5M U= 2.5 H/,EC AT 56M 

AZ 1I4UTH EXPOSURE E  / O EU/O 015TAkCE 
DEGCEES CP-SEC/CU.H SEC/CU.K l / S U . h  HtTERS 

X10E+6 
I 



VEST U75 AUCLIST 3 9 ,  17LY 61131 1 U  0 1 3 1  PST 
z1 r . r~  SIILFIOE i t r L t n s E  r w L n  E L F V P T I U ~ ~  U F  6bM 

5 0 0 ~ ~  A R C  sACPLrh  ti^ 1 . 5 ~  II= 2 . 9  M / S ~ C  A T  2bM 

A 1  I!qUTH EXPUSUHI L I I, L U / U  OISlAhCE 
D F b ~ E t S L t I - S t C / C U . M  SEC/CU.I.I l /SL.M M t r t n ,  
I Al 'JE+b 

TFS1 u 7 5  AU6Usr 3 0 ,  I u 6 Y  L d a 1  IU G1b1 I'ST 
Z l t f C  SULFILC R IL fASC FRCY E L t V A l I t i l J  OF 26N 

7b('?' APCC SAFeLtR HT 1.514 11. ~ . j  N / S t C  A T  .26M 

1'.iGUS1 3 3 .  l C . c 3  0 0 > 1  TO 01;l PST 
S C t l N  G i L f O ) €  FhJ': EL fVCT IJ t :  ,'i LJJ? 

SAHPLFK HT 1.5Y ( 1 :  2.5 ! l / > t C  &i 5611 

TFST 0 7 5  AUl.US1 3'1, l91 , l I  0 0 3 1  TIJ O l d 1  I' 
FLUllYESCt I N  KFLEbSI IL;"? ' L  F V A l  II:l, bt  5b!I 

7000bl ARC SAMPLER HT 1.5M U =  c.:  M/:LC L 1  5 b  

A 2  I I iUTH EXPOSURE t 1 0  

TEST U75 PcOUST 3 0 ,  1968  0 0 3 1  TU 0 1 0 1  PST 
FLUORESCEIN RELEA5E FROM ELFVATION OF 56M 

1 2 8 0 0 n  ARC SAMPLER HT 1.5M U= 2.5 H/SEC AT 56M 

AZIHbTH EXPOSURL E I P  E U / O  DISTANCE 
OEG*tES GP-SCC/CU.M SEC/CU.M l /SO.H METERS 

XlOE*6 



T E S T  U 7 b  S E P T E P B k k  l b .  1 9 6 8  0 2 0 6  T U  0 2 3 6  P S I  
Z 1 3 C  S U L F I C E  R k L E A S E  F U U n  E L F V A T I U N  O F  Z b M  

w o n  A U C  S b r P L E R  111 1 . 5 ~  urn 6.5  n l s t c  A T  Lbn 

b 2  l t t ~ ~ t i  E X P O S U R E  E / Q  C U / O  D I S I A N C E  
O E C R C E S  C M - S E C / C U . M  S E C l C U . M  1 l S O . M  M t l E U S  

X l C ' t * b  

T t S T  U 7 6  S t P l t V b t R  1 6 .  1 9 6 8  5 2 4 6  T J  0 2 3 6  P S T  
z l t r c  S V L F I D E  K C L E A S E  F R O M  E L F V A T I O N  UF Z ~ H  

B o o n  A # C  S A M P L L R  IIT 1 . 5 H  U =  1 . 5  n / s E c  A T  zbn 

A 2  I ? I U T t l  E X P U S U R L  t / U  t U / Q  D I S T A N C E  
D E G P t E S  G M - S t C / C U . M  S t L / C U . M  l /SU. .M M E T E R S  

X l i r t + 6  ' 

T t S T  U 7 6  S E P T E M B F R  1 6 ,  1 9 6 8  0 2 0 6  T U  0 2 3 6  P S I  
FLUOLESCEIN R E L E A S E  FRUH ELEVATIUN O F  5114 

4 0 u M  A R C  S A M P L E R  ti1 1 . 5 M  U -  7 . 1  M l 5 E C  A T  5 ,bM 

A Z  I ~ U T H  EXPDSURE E / O  E U / u  D l 5 1  A N C E  
D E G R E E S  G C - S E C I C U . ~  S E C I C U . ~  l / su .n  M E T E U S  

X l O E * 6  

C R O S S W I N D  I N T E G R A T E D =  9 . 6 5 9 E - 3 6  6 . 1 5 8 E - 0 5  
S E C / S ' 2 . H  I/M 

T E S T  U 7 b  S E P T E M B E R  16. 1 9 6 8  0 2 0 6  T O  0 2 3 6  P S T  
F L U O R E S C E I N  R E L E A S E  F R O M  E L F V A T  l U N  O F  5 6 M  

B O O M  A R C  S A M P L E R  H T  1 . 5 M  0. 7 . 1  M / 5 E C  A T  5 6 M  

A Z l t l U T H  E X P O S U R E  E l 0  t U / O  D I S T A N C E  
D E G ~ E E S  cn -SEC/CU.M S I C / C U . M  i / )o .n  n c r E R s .  

~ l O E f ; 6  

8 0 0  
0 0 0  
8 0 6  
8 0 0  
8g0 
8 0 0  
8 0 0  
8u0 
8 0 0  
8 0  0 
e o d  
8 0 6  
8 0 9  

C R G S S U l U D  I N T E G R A T E D *  4 . 5 9 9 E - 0 4  3 . 2 6 5 E - 0 3  
S F C / S J . H  1 1 3  

T t S T  U 7 6  S F P T t M B E R  l h *  1 9 b 8  0 2 0 6  T O  0 2 3 6  P S T  
F L U U R E S C E l N  R E L E A S E  f K U M  E L F V A T  l U N  O F  5 0 M  

l 2 O O M  A R C  S A M P L E R  H T  1 . 5 M  U =  7 . 1  K / 5 E C  A T  5 6 M  



TEST U 7 6  S t P T t H R E k  16.  19bU 0 1 0 6  TU 0 2 3 5  P 5 1  
Zll'lC SULFIDE WELEPSC FKUH t L f V 4 1 I I J t l  UF 2bM 

I l b n 0 l l  l K C  5AHPLFR H I  1.5M U =  6.5 H/SCL n l  26M 
I 

AZI ' IUTH EXPnSURL L  / O  t U / Q  DISTANCE 
OECYfES GM-SFC/CU.M SEC/CU.f4 I / S U . . M  WtTEkS 

XI fJC+6 

T t S T  I176 SFPTEIlt.EK 16.  19fsY L Z 0 6  TU 3 2 3 6  P S I  
Z I ' ! C  SULFIDE RFLEASt FRUM L L F V I I T l l i V  UF 2bN 

i 2 0 0 i 4  ANC A P E  I 5  U =  6.5 M/>EC A 1  26M 

CZ 1"lJTH tXPOSURE t / >  t U / O  DI5T4NCE 
OEGUEES 69-SFC/Cll.M SFC/CU.Y I / j U . M  HElERS 

X I O L + t  

TEST U76 Sf'PTEMnkR 1 6 ,  1 9 b R  U ~ d 6  Tb 0 2 3 6  PST 
F l U U k E l C E l h  R E I F A S 1  lk11M L L F V 1 l I U h  U l  ! 5u t I  

1600M ARC SAHPLtR HT 1.5H U =  7.1 ? ( I > L ' C  A 1  56M 

P.2 I f ~ l I I I 4  EXPUSURI t / L; LU/Q L'IISIPNCL 
DECREES GM-SEC/CU.H 5FCICU.H 1/Sb.M p t l k h 5  

XIOC 41,  I 

TEST U76 SEPTEMBER I h ,  1 9 6 8  0 2 0 6  TU 0 2 3 6  P5T 
FLUflRESCElN RELEASE FkUl4 t L F V A T l U N  OF 56M 

ZZCOH PRC 5bHPLER tI1 1.5M U= 7.1 H/SEC AT 56W 

AZ IMUTH EXPOSURE E / ( J  E U / O  OI514NCE 
D E G ~ E E S  cn-s~c1cu.n s ~ c l c u . ~  11sa.n n t i E R s  

X10E+6 



T E S T  U 7 b  S E P T E M B E R  1 6 1  1 9 L 8  6 2 0 6  T O  0 2 3 6  P S T  
Z I N C  S U L F I D E  R E L E A S E  F R O M  L L F V A T l U N  O F  2 b M  

T E S T  U 7 6  S E P T E M D E R  1 6 .  1 9 6 0  0 2 d 6  T U  b 2 3 6  P S T  

329Cbl A R C  S A M P L E R  H T  1 . 5 M  U =  6 . 5  M l S E C  A 1  2 b M  
F L U O R E S C E I N - R E L E A S t  F K O M  E L F V A T I U N  LIF 5 6 M  

3 2 0 U M  A R C  S A M P L E R  H T  1 . 5 M  U =  7 .1  M l S E C  A 1  5 6 M  

b Z l ~ l l T ~  F X P O S U R C  t 1 0  E U / O  D I S T A N C E  
D E G R C E S  G Y - 5 t C 1 C U . H  S I C / C U . M  1 M E T E R S  

X 1 0 E * 6  

AZIMUTH E X P O S U R E  I 10 t UIO 111 S T A N C ~  
D E G R E E S  G M - S E C 1 C U . M  S E C / C U . M  1 / S O . H  M t I E R ,  

X l O E + b  

T F S T  U 7 h  S t  P T E H R E R  1 0 ,  1 9 6 8  O Z U 6  T U  0 2 3 6  P S T  T E S T  U 7 6  S E P T E M B E R  1 0 ,  1 9 6 8  0 2 0 6  T U  0 2 3 6  P S T  
Z l b C  S U L F I D E  Y E L E A S 4  F R O 3  E L F V A T I d N  O F  2 6 M  . F L U G R E S C t l N  R E L E A S E  F R O M  E L E V A T l U N  U F  5bH 

5 0 0 9 %  A R C  S A M P L E R  h T  1 . 5 Y  U=  6 . 5  H / j E C  AT 2 6 H  5 0 O O M  A R C  S b M P L E R  H T  1 . 5 H  U *  7 . 1  H 1 S E C  A T  5 6 M  

A Z I ' I U l H  E X P O S U R E  t 1 0  t U / O  D I S I A t 4 C E  A Z I M U T H  E X P O S U R E  € 1 ' 2  E U / O  D I S T A N C E  
D F G P E E S  G H - S E C / C U . M  S E C 1 C U . M  l / S C . M  M E I E R S  D E G R E E S  G M - S E C / C U . M  SECICU.M 1 1 s 0 . n  M E T E R S  

X l O E + b  X 1 0 E  * 6  

1 . 3 3 8 t - 0 7  
> . ? 3 P F - U 0  
1 . Y d 5 E - u Y  
z . 1 3 a t - ~ 9  
4 . 4 2 U C - u 9  
1 . 3 7 4 t - u 9  
1 . 2 2 2 E - d ?  
I. O L V E - L ' Y  
1 . 3 7 4 E - U Y  
1 . 9 6 5 E - 9 9  
0. 

3 . 0 4 9 C - U S  ' 

SFC I S O . t l  

1 F S T  U 7 6  S I P T I M B E R  1 1 , .  191 .0  0 2 0 6  T U  0 2 5 6  P 5 T  T t S T  U 7 6  S t P l L M U t R  l h .  l v ( > l I  O I 'Ub  l u  O d j b  P S T  
Z I dC S U L F I O t  k E L E A S t  F R U H  F L C V A I  l l r M  1:F Z b M  F L U f l H E S C E l N  K E L E A S t  I k t J H  t L F V A 1 1 U h  G b  5 6 H  

7 0 0 b ' f  b h C  S P P P L E R  H T  1 . 5 P  11: 6 . 5  H 1 S E C  A T  2 b M  7 0 0 1 ~ i 4  A ~ C  S A M P L ~ R  111 1.514 11. 7 . 1  ~ / > L c  A T  5 6 ~  

A 2  1 '11111~  t X P O S U R f  t.1 L I D I S T A n C E  A Z l M U T I 1  E X P O S U R E  1 /I, I U  U I  5  I & N C t  
u ~ ( . ' I I E ~  G I ! - S ~ C / C U . M  $ ~ ( / c u . M  . l / i b . ~  M ~ I I K S  O k C t k l E 5  G K - > r C . / C U . M  $ f C / C U . i l  1 h l  l t k >  

x ~ o c + t r  r i c t * ~ ,  

(..11d 1 1 - 0 6  
6 . ( r 1 > 4 L - ( 1 6  
I.('(Jl - b ~  
3 . Y L L ) i - u u  
1  . Y 4 d l - 0 6  
1 . 5 8 1 E - b 6  
:I . 
Y . 4 i l b [ - U 7  
I . I Y I ~ - D U  
J .  

0. 

L. 
ti. 
b. 
li. 

8 . 6 4 Y I - G 3  
1 I n  



SAkPLlhrG 400M 13 12800h .  NU 1 U h t U  SAMPLING. L X l R t M t  S I I IF I  I N  PLUHt C L N l t R L l N L  LUCAI IUN  5TAUI ING Ab U1 lb00M.  
T H t  PLUHt CE!dTERLINE SHIF1  CAUSED TKUllCAIlUN LIR " H l S S t 0  VLUti t**  bN 11SO. JLbO. 500Um 7U03 AN0 1L)OOM i Y C 5 .  
FUCURESCFIN W A S  NOT ASSAYLn FAR FNllULH N U h I l l  UN THL l b00W AkC Tb 8 t  SURE UF IRUNC&TIbb.  I 

TEST U77  StPTEUBER 17.  1968  0 3 5 0  TU 0 1 2 3  PST 
Z l l l C  SULFIDE RFLEASF FRtIH ELfVATI IJN I1F ZbH 

4 C J H  ARC SbMVI.FR )IT 1.5N 11. 3.6 H/SEC AT 26H 

A2 I l lUTH  tXPllSURL t 1 0  tU/O D I S I A N C t  
DEGREES GM-SEC/CU.M SEC/CU.H 1 /53.t! MLIEkS  

h13E+6  

4b. l  2 1.63LE-09 3 .7311-bv  4 0 0  
5L.J 3 1.03ht- t .9 3.7311-U'I 4 0 0  
54.11 9 11 . b. 4 0 0  
5 y . r  u n. L). 4 0 0  
h2. IJ 0 0. L .  4bO 
10.0 5 3 .073L-09 7.46dt-OY 4 0 0  
7a.0 2 1.036C-09 3.731E-09 4 0 0  
9 0  .O 0 0. 0. 4 0 0  
94.0 0 0 .  0. 4 0 0  
98.3 0 0. J. 4 0 0  

102.0 3 4 7 2  1.3URE-06 4 .71U t -06  4 0 0  
1Ub.O 17189  b .477L-06 2.332L-05 4 0 0  
110.0 2 4 1 7 3  9.10RE-06 3.277E-05 4 0 0  
114.0 1 1 6 7 4  4 .399E-06 1.584E-05 4 0 0  
118.0 5457  2 . 0 5 h t - 3 6  7.402E-0b 4 0 3  
122.0  3325  1.253E-06 4 .51 lE -L6  4 0 0  
126.0 1 5 . l t 2 t - 1 0  1.CbbE-09 4 0 0  

T t S T  U77  5 t P T t H B t h  11 ,  1968  UG50 TU U120 PST 
2 lhC  SULFIDE RELFASE FRtJM LLFVATIUN UF 26H 

8v'J l I  ARC SAKPLEFi HT 1.5'l U =  3.6 H/SEC AT 26H 

A T  I'UIII~ T X P P ~ U P ~  t ~ u  t u / c  D I S T A N C E  
DFCg%FES Gt'-SlC/CU.M S1CICU.M H METERS 

X l U t  + h  

8 0 0  
M O O  
8 0 6  
8 0 9  
8 1 3  
8 1 6  
8 2 0  
8 2 3  
8 2 b 
A29 
8 3 3  
8 3 6  
0 3 9  
8 4 2  
84  5 
8 4 8  
85  1 
8 5 4  

TFST U77  SFPTEHBtR 17 .  1968  ' G 3 5 G  14 0 1 2 0  P S I  
SL.UnRESCEIN RELEASE FknH  ELFVATlUN O F ]  5bH 

400M ARC SAMPI CR HT 1.5N 11' 3.7 H / ? t L  A1 5bM 

CROSSYlhO INTEGRATED* 9.20hE-US 3.406E-04 
SIC/SO.W 1 / H  

TES l  U77 5EPTEHBER I l r  1968 b 0 5 0  TU O l d 0  PST 
FLUL'RESCEIN YELtASE FROM fLEVAT lUN UF 56M 

000M ARC SAMPLFR HT 1.5M U *  3.7 X/SEC AT 5611 

P Z  lMUTH EXPOSURL t /b  
DEGhEES GM-StC/CU.M SEC/CU.M 

x 1 0 t  + r ~  
% 

99.1 0 0. 
101.1 0 0. 
1J j .O 3 1 7  1.163E-07 
105.6 7 3 9  2 .710 t -u7  

2 1Ob.Y 6 3 1 3  2 . 3 1 2 t - 0 6  
1UU.O 9 0 2 1  3 .303 t -06  
110.7 5 2 6 0  1.926E-06 
112.6 US69 3.138E-06 

Z 114.5 4 3 5 7  1.5YbE-06 
116.4 6 3 8 7  2.2d9E-06 

- 118.3 1 7 2 9 4  6.333E-06 
120.2 1 2 8 5 7  4 .7081-06 
122.1 , 7 8 5  2.875E-07 
124.0 3 7  1.364E-08 
125.8 2 9 6  1.085E-07 
127.7 0 b .557E-11 



TEST U 7 7  SEPTEMBER 1 7 .  1 9 6 8  0 0 5 0  TU 0 1 2 0  PJI 
ZINC SULFIDE RELEASE FROM ELFVATlUN UF 2 t n  

l 2 O O H  ARC SIHPLER HT 1.5M Um 3 .6  M/SEC AT 26M 

AZlNUTH EXPOSURE C/O EU/O DISTANCE 
D E L ~ E E  s t n - S E C ~ C U . ~  S E C / C U . M  115o.n n t r t R ,  

X10E+6 

I t 5 1  U 7 1  L t P T E l ! t l t k  1 1 .  1Y6e 0 0 5 0  TU 0 1 2 0  PST 
FLUCKCSCEIN RELEASE FhUM ELFVATlUN OF 56M 

l2OOM ARC SAMPLER HT 1 . 5 H  U =  3.7 H/SEC AT 56M 

AZlMl lTH EXPOSURE t 1 0  CU/O O l S T I N C t  
OECRFES GM-SEt/CU.M StC1CU.M I /5Q.M METERS 

X lOE+b 



TES l  ~ 7 7 '  SFPIEMOtU 17. 196d  0J5O TU 0 1 4 0  PST 
Z1I;C SULFlUE RFLEASt  FRCM I L F V I l l L o k  OF 26Y 

16COI~  ARC SbMPLCR IIT 1.5M U- 3.6 H/5EC AT 2bM 

AZ IYL!TtI tXPOSURE L I O  t U / O  OISTANCE 
U tGCtES  LM-SFC/LU.M SFC/CU.M 1 MElLMS 

X10E 1 6  

0. 
0. 
b. 
3. 
L.185E-OY 
(r. 
U. 
1.093E-09 
4.37UE-09 
0. 
5.353E-06 
C.58YE-Ou 
1 .Z8YE-07 
4 .26 lE -06  
2.03UE-07 
5.CZbE-U8 
3.5ddE-07 
1.99UC-07 
1 .468E-07 
1 .1UlE-07 
3.914E-07 
2 . 1 6 l E - 0 7  
5 .4221-07 
2 . 2 b i f - 0 7  
6.034E-b7 
6 .931E-07 
1.272E-0b 
3.355E-60 
M.4GbE-06 
1 . 3 ~ 1 E - 6 5  
2 . 4 4 1 t - 0 5  
3.173E-05 
4 . lO lE -65  
3.12LE-35 
3.5UZE-05 
3 .3591-05 
3.54YE-05 
5.067E-05 
5.435E-05 
b.Od3E-05 
4.64bE-05 
2 .01 lE -05  
7 . 0 1 2 t - 0 6  
2.47YE-06 
1 .Lt75E-07 
0. 

TEST U77 SEPTEWCER 17 .  1968  0 0 5 3  TO O l d 0  PST 
FLUUKESCEIN RELEASE FAOM ELFVATIUN UC 56M 

16COM ARC SAMPLER HT 1.5W U=  3.7 M/5EL A1 56M 

AZIMUTH EXPOSURt t / O  
OEGLEES GH-SEC/CU.U SEC/CU.W 

X10E*6 

T t S 1  U77 StPTcMBtR 11 .  1968 L G 5 3  TIJ 0 1 4 8  PST TEST U77 SEPTEMBER 17s  1968  0 0 5 0  TU 0 1 2 0  PST 
Zl1,C SULFIOF dEL tASL  FWUW F L E V A l l b N  OF 26W FLUORESCEIN RELEASF FROM E L F V I T I U N  O F  56M 

JZUUI~ A R C  SAMPLER t4T 1.5H II= 3.6 11/SEC A T  26M 32COM ARC SAMPLER H I  1.5C U *  3.7 M/SEC AT 56M 

EU/O DISTANCE 
l /SL.M METERS 

3. 

1.334E-07 3 2 0 0  
1 .35Gf -01  3 2 0 0  
4.02YE-08 3 2 0 0  
1.561E-C7 3 2 0 0  
1 . 3 t 2 E - 0 7  3 2 0 0  
> . l i l t - 0 8  3 2 0 0  
4 . l c b E - 0 7  3 1 6 8  
3.743E-07 3 1 7 0  
7 .190 t -07  3 1 7 2  
5.58bE-07 3 1 7 3  
3.55dE-07 3 1 7 5  
6.bSYE-07 3 1 7 7  
1 .051E-06 3 1 7 9  
4.093E-117 3 1 8 0  
8.647E-07 31U2 
6.693C-07 3 1 8 4  
1.353E-06 3 1 8 5  

A2 1MUTtI EXPOSUR t t / L  
OELLEES CM-SEC/CU.M SEC/CU.M 

X10E*6 

EU/P D lST4NCt  
1 IS9.H METERS 



T E S ~  u 7 7  : r r T t n B L n  1 7 .  1 9 6 8  b J 5 3  r u  0 1 2 3  1'51 T E S T  u 7 7  S F P T E ~ ' U F R  1.1, I ~ L Y  L 'J5U 111 L I L U  P S I  
2 I f . C  S U L F I D E  RELEASE F k b M  CLFVATILL4  UF 2oM FLUI IWESCEIN  R F L F I S E  FhUH E L F V A l l b F I  I J ~ ,  5bVr 

500,q A U C  5 A f I P L l R  1 1 1  1 . 5 H  11- 3 . 6  k / ) t (  A1 26M 5 L 0 0 1 :  ARC SLYI 'LLR llT 1.514 U =  3 . 7  A / S I C  A 1  56hl 
I  

A2 l 4 l l T H  EXPUSURF L I U  i U / 1  I D I S l A h C t  
D E G R F t S  GM-SEC/CU.M S t  C /CU.M l u . 4  M l r F h S  

X l V E + 6  



T E S T  U 7 7  5EPIEM0ER 1 7 9  1 9 b R  0 0 5 0  TO 0 1 2 0  P S I  
Z l l i C  S U L F I D E  UELEASt  FRUN E L F V A T I U N  UF 2 6 k  

7 0 O O w L K C  S b M P L E R H T  1.5M U =  3 . 6  M l S E C  A T  26M 

r z l ~ c u f n  E X P O S U R ~  c 1 9  
OEGRCES GM-SEC/CU.W S€C/CU.W 

X l O t * b .  

T F S I  U 7 7  SEPIEMCEK 1 7 ,  1 9 6 1  U u 5 0  TU O l r O  P5T  
7 1 1 : ~  S U L F I D E  R E L E A S E  r u u n  E L F V A T I U N  UF 26W . 

12MUVl' ARC S A K P L t k  t i 1  1.5'1 U= 3 . 6  ! 4 / b E L  A T  2 6 H  

5 9 1 . 0  
9 3 . 0  
95.r 
97 . f '  
PY  .r, 

4 1 1 3 . 0  
1 0 1  .L' 

4 1u2 .0  
11:.L' 

; 115 .b  
I r l  .G 

1 E S T  U 7 1  SEPlEHBER 1 7 ,  1 9 6 n  0 0 5 0  TI1 O l d 0  PST 
FLUUKESCEIN KCLEASE F R O M  E L F V 4 I l L i N  DF 5hM 

7 0 0 U M  ARC SAMPLER HT 1.5H 11s 3.7 W/SEC AT 5 6 H  

A Z  I H U T H  EXPOSURE t / O  t U / O  O I S I A N C E  
OEGEEES GM-SEC/CU.H SEC/CU.M l /SU.M METERS 

X l O t * b  . 

I 
T E S T  U 7 7  S t P f E K B E R  1 7 .  1 9 6 8  0 0 5 3  I b  0 1 2 0  P S 1  

F L U U k E S C E I N  RELFASE FROM E L F V A T I b t d  O F  5SW 
l 2 b O O M  AKC S A H Y L t Y  HT 1.5M U *  3 . 1  f!/SEC AT 5 6 H  



SAnpLlNC 40011 TU 7 0 3 0 ~ .  Nn TUNER SAMPLING. ALL A R C S  EMBRACE CRUSSCIND E X T E N T  OF T R A C E R .  
TRACC OF NA lE  FELL UURlNG TRACER RtLtASE.  UP TO 0.03 !YCHES UF M I I N  FELL DURING PICltUP OF SAMPLES) ALTHOUGH 
MANY F I L I ~ R S  N ~ R E  V L K V  w r ~ .  THE F F F E C I ~  OF THIS n w ~ s ~ ~ ~ ~ n  r a t  u w c t a r r i N .  

T t S T  U78 SEPTEMBER 18, 1968 0 1 3 1  TU 0 2 0 1  PST 
f lUURESCElN RELtASE FROM ELFVATION OF 56W - 

4 9 0 ~  ARC SAMPLER nr i.sn u- 7.3 MISEC A T  s c n  
TEST U78 SCPTEMbtR 18, 1968 0131  TO 0201  PST 

ZINC SULFIDE RtLtASE FkUW FLFVATIUN OF ZbM A Z  LMUTH E X P O S U R E  t 10 EU/Q DISTANCE &con A R C  s r n y ~ r r  tlr 1 . s ~  11. c.5 w ~ s r c  r~ zbn  D E C R E E S  GM-SEC/CU.N s ~ c / c u . n  11su.n M E T E R S  

CR1iSSt:INr) INTEGRATED' 2 . l l Z C - 0 3  1.373E-02 
S E C / 5 r l . M  1  / H  



TEST U78 SEPTEMBER '10, 1968 . 0131  TO 0 2 0 1  PSI 
ZlNC SULFIDE RELEASE FROM ELEVATION OF 2 6 1  

1200M ARC SAMPLER HT 1 - 5 1  Ue h.5 M/SEC A1 2 6 1  

AZIWUTM EXPOSURE E/O EU/O DISTANCE 
D E C R E E S  tn-s~c/cu.n stc/cu.n 1 i so .n  M E T E R S  

XlOE*b 

CROSSWIND INTECRAIED~ 1 a048E-03 6.812E-03 . 
.SEC/SO.M 1 /n 

TEST U78 SEPTEMBER 18, 1968 0131  TO 0 2 0 1  PST 
ZlNC SULFlDE RELEASE FROM ELFVATION OF 26M , 

lbOOM ARC SAMPLER HT 1.5M Us 6.5 M/SEC AT 26M 

AZIMUTH EXPOSURE E/O EU/O 0 1  STANCE 
DEGREES CM-SEC/CU.M SEC/CU.M l/SU.M MElERS 

X10E+6 

0 0.' 
99 3.7YlE-08 

687 2.628E-07 
1287 4.920E-07 
3366 1.28hE-06 
8886 3.396E-06 

11105 4.243E-06 
11860 4.532E-06 
12748 4.872E-06 
14451  5.522E-06 
17811  6.806E-06 
10566 4.038E-06 
19481 7.444E-06 

9749  3.726E-96 
4047 1.547E-06 

469 1.792E-07 
4615 1.764E-06 
1752 6.695E-07 
529 2.025E-07 
180 6.893E-08 

9 3.446E-09 
0 0. . . 

INTEGRATED* 1,417E-03 
SECIS0.M 

TEST U78 SEPTEMBER 18. 1968 0131  TO 0 2 0 1  PSI  
ZlNC SULFIDE RELEASE FROM ELEVATION OF L6M 

ZZOOM ARC SAMPLER HT 1.5H U* 6.5 M/SEC AT 26M 

A Z  I 'IUTH EXPOSURE E/P EU/O DISTANCE 
O€GkFES GC-SEC/CU.M 5ECICU.M I/SQ.M METERS 

X10E46 

i TEST U14 SEPTEMBER 10. 1968 0 1 3 1  TU 0 2 0 1  PST , 
FLUORES~EIN RELEASE FROM ELPVATlUN OF 5 6 1  I 1200M ARC SAMPLER HT 1.5H U* 1.3 MlSEC A T  56" 

1 AZIMUTH EXPDSURE €10 EU/O ' DISTANCE 
D E G R E E S  GI-SEC/CU.M sEc/cu.n i/so.n H E ~ E U S  

1 .  XlOE+b 

CROSSWIND I N ~ E G R A T E D *  9.12bE-04 6.662E-03 
SECIS0.M 1 /n 

TEST U7R SEPTEMBER 18. 1968 0 1 3 1  TU 0 2 0 1  P.ST 
FLUORESCEIN RELEASE FROM ELFVATION OF 56M 

lbO0M ARC SAMPLER H I  1.5M U *  7.3 M/SEC AT 56M 

AZIMUTH EXPOSURE E / O  EU/O DISTANCE 
D E C K E E S  cn-stc/cu.n sEc/cu.n i/so.n n E r F n s  

X10E+6 

TEST U78 SEPTEMBER 18. 1968 0 1 3 1  TO 0 2 0 1  P S I  
FLUORESCEIN RELEASE FROM ELEVLTIUN OF 56M 

22OOM AMC SAMPLER HT 1.51 U *  7.3 M/SEC AT 56M 

bZ IMUTH EXPCSURE . E l 0  E U I O  D.1 STANCE 
O F G R E E S  CH-SEC/CU.M S E C / C U . H  i / s o  .n M E T E R )  

XlOE46 

CRJISSWIND INTEGRATED= 4.815E-04 3.130E-03 CROSSWIND INTEGRITED* 7.073E-04 5.1636-03 . 
SEC/SC.M l / n  . SECIS0.M 1 /H 

A-151 



1 E S T  U t e  S E P T E M B E R l U t  1 9 6 8  0 1 3 1  T U 0 2 3 1 P S T  
Z l N C  S U L F I D E  R C L L A S E  F R O M  E L F V A T I U N  OF 2 6 M  

3 2 0 0 M  A R C  S A M P L E R  HT .1.5M U =  6 .5  M / $ E C  A T  2 b M  

A 2  I M U T H  E X P O S U R E  € 1 0  E U / O  0 1  S I L N C t  
D E C R E E S  G I - S E C I C U - M  S E C I C U - M  l / S Q . M  I E T E R S  

X 1 0 E + 6  

C R O S S W I N D  I N T E G R A T E D .  7 . 2 9 0 E - 0 4  4 . 7 3 8 E - 0 3  
S F C / S Q . M  I/M 

T E S T  U 7 U  S E P T E M B E R  11. 1 9 6 8  0 1 3 1  T U  0 2 0 1  P S T  
Z l N C  S U L F I D E  R E L E A S E  F R O M  € L E V I T I O N  OF 2 6 4  

5300M A R C  S A M P L E R  H T  1 . 5 M  Urn 6 . 5  M / S E C  A T  2 6 M  

A 2  111UTH E X P O S U R t  E / O  E U / Q  01 S T A N C E  
O E C W F E S  GM-SEC/CU.M S E C / C U . M  l / S O . M  M E T E U S  

X I O E * 6  

T E S T  U 7 8  S C P T E M B E R  1 8 ,  1 9 6 8  0 1 3 1  T O  O Z U l  P S I  
l l N C  S U L F I D E  R E L E A S E  F R O M  E L E V I I I U N  OF 2 6 M  

7 0 0 u n  A R C  S A M P L E R  HT 1 . 5 ~  u =  6 .5  n / . s E c  AI 2 b M  

A 2  I A U T H  E X P O S U R E  E  / O  E U / O  D I S T A N C E  
O E L R E E S  C M - S E C / C U . M  S E C / C U . M  1 / 5 0 . M  M E T E R S  

X 1 0 E * 6  

T t S T  U 7 U  S t P T E M B E R  1 8 1  1 9 6 8  0 1 3 1  T U  0 2 0 1  P S T  
F L I I P k f S  E l N  R E L E A S E  F R U M  E L P V A T I U N  O F  5 6 M  

3 2 C O M  b I C  S b M V L C R  M T  1 . 5 P  U= 7 . 3  M / S E C  A T  5 6 M  ! 

1 1 5 1  U 7 8  S t P T E M R t U  Ill, 1 9 6 8  0 1 3 1  T lJ  0 2 0 1  1'51 
F L U D R E S C E I N  R E L E A S E  F U U M  E L F V A T I U N  C t  5OH 

5 0 0 0 Y  ARC S A M P L E R  H T  1 . 5 M  U =  7 . 3  f l / S t C  AT 5 h M  

A 1  I Y U I H  E X P O S U R E  C / O  E U / Q  O I S I A N C L  
DI I ~ U F E S  G M - S E C / C U . M  SCL/CU.M 115o.n n r r r u s  

X l O E * b  

C R U S S N I N O  I h T E C R A T E D ~  2 0 5 1 4 t - 0 4  1 . 8 3 5 t - 0 3  
s ~ c 1 s 0 . n  I /n 

T E S T  U 7 q  S E P T E M B E R  1 8 ,  1 9 6 8  0 1 3 1  T O  0 2 0 1  P S T  
F L U L t K E L C E I N  R E L E A S E  FROM E L F V A l  l U N  O F  5 6 H  

7 0 0 0 H  ARC S A M P L E R  H T  1 . 5 M  U. 7 . 3  M / S E C  A 1  S b M  

A l l M U T H  E X P O S U R E  E / Q  E U / Q  O I S I A N C E  
D E C R E E S  c n - s ~ c / c u . ~  SEC/CU.R i /so.n M E T E R S  

X l O E * b  

C R U S S N I N O  I U T E C R b T E O ~  1 . 6 5 5 E - 0 4  1 . 2 0 8 E - 0 3  
S E C / S O . H  l / M  



S A I P L I M G  4 0 0 M  10 1 2 8 0 0 M .  NO TOWER S A M P L I N G .  
S A M P L I N G  ARC A T  Z Z O O M  WAS N O T  A C T I V A T E D .  
A L L  A R C S  E M B R A C E  C R U S S Y l N O  E X T E N T  O F  T R A C t R .  

T E S T  U 7 9  S E P T E M B E R  20, 1 9 6 8  0 0 2 7  T O  0 0 5 7  P S T  
Z I N C  S U L F l O E  R E L E A S E  F R U M  E L E V A T I O N  OF 2 b M  

4 0 0 ~  A R C  S A M P L E R  HT 1 . 5 ~  U= 5 . 1  MISEC A T  L ~ M  

T E S T  U 7 Y  S E P T E M B E R  2 0 .  1 9 6 8  0 0 2 7  T 0  0 0 5 7  P S T  
F L U U R P S C E l N  R E L F A S L  F R U M  t L E V A l l U N  O F  5 6 M  

4 0 0 ~  A R C  S A M P L E R  HT 1 . 5 ~  u* 6 . 6  HI~EC A T  5 6 ~  

b Z  1 H U T t I  t X P U S U R t  1 / 0  E U / O  O I S l A N C t  
Q t G R E t S  C V - S E C / C U . R  S E C / C U . M  l / S P . H  M E T E R S  

X l O E + b  

C R O S S N l Y D  I N T E G R A T E D *  1 . 1 2 1 E - 0 3  5 . 7 1 8 E - 0 3  
S E C / S O . M  1 /M 

T L S T  U7') S t P T E H B E R  2 0 ,  1 9 6 8  0 0 2 7  T U  0 0 5 7  P S T  
F L U I I I  E S C L  I N  K E L [ A S r  F h O M  E L F V A T I L l I 4  O F  5 6 H  

noun ARC S A M P L t k  Ill 1 . 5 M  U a  6 . 6  H / S E C  A T  5 o M  T E S T  U 7 Y  S E P T E M L I E R  201  1 9 6 8  0 0 2 7  T U  0 0 5 7  P 5 T  
Z I N C  S U L F l O E  R E L E A S E  F R O M  E L F V A T l U N  U F  2 6 M  

B O U t l  AMC S A M P L E R  H T  1 . 5 M  U *  5 . 1  M / ) E C  AT 2 6 M  

C R U S S U l N l >  I N T E G R A T E D -  3 . 3 8 1 E - 0 3  1 . 7 2 4 t - 0 2  
S E C I S 0 . H  1  /t4 

T f S T  U 7 9  S E P T C H B C R  201 1 9 6 8  0 0 2 7  T b  0 0 5 7  P S T  
Z I N C  S U L F I O C  U F L E A S F  F R U M  F L F V A T I L I 1 . I  Ill 2bH 

l l U 0 1 l  4 R C  S A M P L t R  H T  1 . 5 M  U '  5 . 1  M / b C C  AT 2614 T l S T  U 7 9  S I P T C Y H E I I  20, 1 9 6 0  b O 2 7  TLl 0 0 5 7  P S T  
F L U I I R E S C E l N  R t L E A S t  F K U M  L L F V A T I U N  U F  5 b H  

l ? n 0 ! 4  ARC 1 S A M P L E R  H T  1 . 5 M  U. 6 . 6  M / S L C  A T  5 6 H  
4 

A Z I Y U I H  E X P O S U R F  
O E C P t E S  G C - S E C / C U . M  

X l O E + 6  A Z I I I I I T I I  ' E X P O S U R E  L / O  E U / O  O l S l A k C t  
D ~ C K ~ E S  ck-SFC/CU.M S E C I C U . ~  i / sa .n  n E r E t i s  

X l O E * b  

C R f l S S U l N O  I N T E G R A T E D *  



T t S T  U 7 9  S E P T E M B E R  201 1 9 6 8  0 0 2 7  T O  0 0 5 7  P S T  
Z l N C  S U L F I O E  R E L E A S E  F R O M  E L E V A T I O N  O F  2 6 1  

l b O O M  I R C  S A M P L E R  H T  1 - 5 4  Urn 5 . 1  M / S E C  A T  2 6 1  

T E S T  U 7 9  S E P T E M B E R  2 0 ,  1 9 6 0  0 0 2 7  T U  0 0 5 7  P S T  
Z l N C  S U L F I D E  R E L E A S E  F R O M  E L E V A T I O N  OF 2 6 1  

3 2 0 0 N  ARC S A M P L E R  Ht 1 . 5 M  U *  5 . 1  M / S E C  A T  2 6 M  

A Z  I I 4 U T H  E X P O S U R E  E / U  E U / Q  O I S T I N C E  
O E L d E E S  G M - S E C / C U . M  S E C / C U . M  l / S O . M  H E T E R S  

X 1 0 E 4 6  

T E S T  U 7 Y  S F P T E M B E R  2 0 ,  1 9 6 0  0 0 2 7  TO 0 0 5 7  P S T  
F L U I I N E S C E I N  R E L E A S E  FKL lM E L F V A T I U N  U F  5 6 M  

1 6 C O M  ARC ' S A M P L E R  I i T  1.514 U -  6 . 6  H / S E C  A T  56M 

A 2  I l 4 U T H  E X P O S U R E  C / O  E U / Q  D I S I I N C t  
O E C U E E S  C P - S E C / C U . M  S E C / C U . M  l / S U . M  M E T E R S  

X l O E * h  

T E S T  U 7 Y  S E P T . E M 0 E R  2 0 ,  1 - 9 6 8  0 0 2 7  T U  0 0 5 7  P S T  
F L U O k E S C E I N  R E L E A S E  F R O M  E L F V A T I U N  O F  5 6 M  

3 2 C U M  AHC S A M P L E R  H T  1.5H Um 6 . 6  H / S E C  AT 5 6 l l  

A L  l H U T t 1  E X P O S U R E  t / U  E U / O  O l S T A t i C E  
D E G R E E S  G M - S E C / C U . M  5 C C / C U . M  l / S U . H  M t T E R 5  

X l r J E * b  

C R O S S W I N D  I N T E G R A T E D *  6 . 8 0 9 E - 0 4  4 . 4 9 4 E - 0 3  
S E C / S Q . M  1 /n 



. ., ' ' ' ; l r c i ' j u L ~ l ~ t  Y t l E 4 S t  fk3fl  L L t V A T  ICS U l .  2bM' I S * .  r. .  - -  .-. -. . - - .  . - -. 
1 .  5 A k P L t t  M I  1 . 5 ~  U a  5.1 ) l /S tC  A1  IbW F L U O n t S C k l 6  dkLfASf IL3W ~ L F V I ~ I U S  bF Soh 

. . 5GL'riW AUC S A W I L L  M I  1.5M II. 6.b k / b E C  A 1  SLH 
. bll,,utr '~XPOSURE . ( I d  tUlC D I S I A h C E  

~ C C a t f )  CM-)tCfcU.m s t c l C U . f l  1 / S 0 . R  k t  I E R S  4 1  I k U l h  F X P f S r l N E  t 1 0  0 D I S I A L C I  

X I C E * ~  D ~ G ~ ~ C S  G M - s f c ~ c u . ~  SEC/CU.Y, 1 1 s . ~  ) c t ~ i ~ s  
X l i t * o  



SAhPLING 400M TO 3200M. NO TOYER SAMPLING. ALL ARCS TRUNCATED FUk ZNS RELEASE FROM d6M. SUM€ ARCS TRUNCATED 
IUY F L u O ~ E S C E I N  HELEASE FPnM 56M. TRACER "SMtARED" Y l O t L Y  I N  CRU5SVINO 0 I R t C T I U N .  TtIlRMALLY VERY STABLE 
ATMUSPHERE. EQUIPMENT D l F F L C U L T l L S  DURING FLUORt$CEIN ASSAY. 

TEST UOO SEPTEMBER 30,  1968  0 0 3 9  TO 0 1 0 9  PST 
ZINC SULFIDE RFLEASE FROM FLFVATION OF ZcM 

& c o n  A R C  S L M P L E R  H T  1 . 5 ~  U. 2.d n / s E c  A T  z b n  

A Z  ~ n u ~ n  EXPOSURE E / O  ~ u / o  o i s r r ~ c ~  
D E G R E E S  GM-SEC/CU.I S E C I C U . ~  i/su.n M E T E R S  

X10E*6 

TEST U110 StPTEMBER 309 1968  0 0 3 9  TU 0 1 0 9  PST 
ZINC SULFIDE RFLEhSE FROM ELEVLTlUN OF 2bM 

a ~ 3 n  ARC SAMPLER HT 1.5M Us 2.2 fi/SEC AT 26M 

t12  IMUTH EXPCSURE E  /O EU/O DISTANCE 
DEGREES GM-SEC/CU.M SFC/CU.M I/SU.M METERS 

X10E*6 

8 0 0  
s u 0  
8 0 0  
8 0 0  
BOO 
8 0 0  
BUO 
8 0 0  
8 0 0  
8 0 0  
8 0 0  
80U 
tl 0 0  
BbO 
8 0 8  
8 0 0  
8 0 0  
8 0 0  
8 0 0  
110U 
11 06  
8 0 9  
8  13  
8  1 6  
8 2 3  
82  3 
8 2 6  
8 2 9  
8  3 3  
8 3 b  
8  39  
b 4 2  
8 4 5  
84  8  
8 5 1  
8 5 4  
8  5  7 

TEST U80  SEPTEMBER 30, 1 9 6 8  0 0 3 9  TU 0 1 0 9  PST 
FLU[IRESCEIN RELEASE FROM ELEVATIUN OF 5611 

400M ARC SAMPLER HT 1.5M U =  2.d M/SEC AT 56M 

bZ IMUTH EXPCSURE E/O EU/O 0  LSTANCE 
DECRt ES GM-SEC /CU.M SEC/CU.M 1lSU.M M t l E R S  

XlOE*b 

'CRUSSWINO INTEGRATED. '5.590E-05 1.565E-04 
SEC/SO.M I /M 

TEST U8U SrPTEHBE6 3C. 1968  0 0 3 9  TU 0 1 0 9  PST 
FLLllJKESCE I N  HtLEASL FKUW ELFVAI  ION UF 56H 

8rOM ARC SAMPLER H I  1.5H U= 2.d M/SEC AT 56M 

d L  IF,UTII EXPUSURE 1 1 0  LU/O DIS iAt ,CE 
DEGREES GH-SEC/CU.H SFC/CU.M I /SU.M HL It h S  

X l ' J F t b  

ObU 
8 6 0  

' U O O  
6 0 0  
IIUU 
OUU 
8UU 
8  1 8  0  
HlrU 
8u0 
8 b J  
U U O  
d b 6  
OUV 
5 1 3  
8 1 6  
8 2 0 
8 2 3  
O i  6 
HZ9 
8 3 3  
8  3  6  
8 3 9  
8 4 2  
84 5 
8 4 d  
0 5 1  
8  5 4  
u 5  7 



CROSSMINU INTEGRATED* 1 .130E-02 2 .487E-02 
SEC/SQ.M l / n  

TEST UaO SEPTEMBER 3 0 ,  1968 0 0 3 9  TO 0 1 0 9  PST 
ZINC SULFIUE RFLEASE FROM ELEVATION OF 2 6 ~  

1 2 0 0 H  ARC SAMPLER HT 1.5M U =  2.2 H/SEC AT 26M 

A,? I n u T n  €XPCSURt E / 0 EU/O O l S T A N C t  
DEGHEES GH-SEC/CU.M SEC/CU.M I .  H t T E q S  

X l O E t b  
0 

B 48.0 1 5 6 0  5 .436E-07 1.196E-1'6 l 2 J O  
50.0 1 9 9 h  6 .957E-07 1 .531E-06 1 2 9 0  
5 2 . 0  2 0 2 7  7 . 0 6 4 E - 0 7  1 .554E-06 I 2 0 0  
5 4  .O 1 8 7 3  6 . 5 2 8 E - 0 7  1 . 4 3 6 E - 0 6  1 2 0 0  
56.0 2 1 6 5  7 - 5 4 6 E - 0 7  1.66OE-06 1 2 0 0  
59.0 2 1 5 2  7 .502E-07 1 .65JE-06 1 2 3 0  
60 .0  2 1 6 6  7 . 5 4 9 E - 0 7  I . 6 6 l E - 0 6  1 2 3 0  
62.0 2 1 0 6  7 .339E-07 1 .615E-06 12OU 
6 4 . 0  1 6 8 2  5 .863E-07 1.29UE-06 12130 
6 6  .0 2 5 2 4  8 .795E-07 1.Y35E-06 12110 
68 .0  2 5 4 4  @ .865E-07 1 . 9 5 U t - 0 6  I 2 0 0  
7 0 . 0  2 4 8 3  8 .655E-07 1 .904E-06 12130 
7 2 . 0  1 9 1 1  6 . 6 6 0 E - 0 7  1 . 4 6 5 F - 0 6  12110 
7 4  .0 2 5 6 7  8 .947E-07 1 .96bE-06 1 2 0 0  
7 6 . 0  2 4 4 6  8 .526E-07 1 . 8 7 6 E - 0 6  12110 T E S T  Ukr l  SFPTtHBkU 3 0 ,  1 9 6 8  0 0 3 9  TU 0 1 0 9  PST 

7R .O 2 4 6 3  8 .585E-07 1 . 8 8 9 E - 0 6  1 2 0 0  I L U ~ # E S C E I N  RELEASt FROM L L F V A T l U N  U t  5bN 

80.0 ? 4 8 2  R .649E-J7  1.903E-06 1 2 1 ~ 0  1 2 0 0 ~  A R C  S A M P L E R   ti^ 1 . 5 ~  u =  2 . 5  n/;tc nr scln 

82.0  368U l .ZR3E-O6 2 .8ZZE-06 I 2 0 0  
L 8 4 . 0  AZIHUTH EXPOSURE 

t /O LU/O 01SfA l .Ct  
3 6 2 2  1 - 2 6 2 F - 0 6  2 .777E-06 1 2 0 0  

E 0 6 . 0  3 6 3 3  1 .26hE-06 2 .785E-06 1 2 0 0  O E G R L E S  GV-SEC/CU.H SEC/CU.H 1/SU.M H E l t m S  
48.0 3 5 6 8  1 .244E-06 2 . 7 3 6 F - 0 6  I Z I J U  X l O E * b  



TEST U I O  SEPTEMBER 30,  1 9 6 @  0 0 3 9  10 0 1 0 9  P S l  
ZINC SULFIDE RELEASE FROM E L t V A T l u N  UF z b n  

i b o o n  ARC sAnPLER HI 1 . 5 ~  urn 2.2 n / s E c  A T  z 6 n  

A 2 l M l l T H  
D E C R E E  5 

B 48.0 
50.0 
52.0 
54.0 
56.0 
5U. 0 
60.0 
62.0 
64.0 
66.0 
6 8 . 0  
70.0 

5. 7 1  - 0  
74.0 
76.0 
78.0 
IlO.0 
Mi.0 

W d4.0 
C U6.0 

UH.0 
9 0 . 0  
92.0 
93.1, 
04 .0  
94 .  h 
95.6 
96.6 
97.6 
9rl.h 
99 . f  

lU0.6 
E 101.6  
E 102.6 
t 103.6  
F 1011.5 
t 1U5.5 

IOO.'I 
1~17.5 
10b.5 
109.5  
110.4 
111.4 
112.4 
113.4 
114.4 
115.3 
116.3 
117.3 
118.2 
119.2  
120.2  
121.2  
1Z2.1  
1 2 3 . 1  
124.1 
125.0  
l / L . O  
1/6.Y 
127.u  
1Zd.8 
1d0.7 
130.(b 
111.5 
1>2.5 
131.5 
134.4 
135.4 
l 3 h . 4  
137.3 
l j Y . 3  
139.3 
1'30.2 
141.2  
142.2 
1'+3.1 
144.1 
145.1  



TEST U80 SEPIEMBER 30, 1960 0039  TU 0109 PST 
ZINC SULFIDE RELEASE FROM ELEVATION OF 2 6 1  

220014 ARC s r n P L t R  HT 1.51 U= 2.1 N ~ S E C  A T  ZLM 

LZlUUTH EXPOSURE E/O 
O E C R ~ E  s ~ M - S E C / C U . M  sEc/cu.n 

XlOE*b 
% 

B 41.0 159  5.569E-08 
6 50.0 251 8.776E-08 
4  52.0 0 0. 
5 54 .0  8 5 6  2.965E-07 
5 56.0 606  2.112E-07 
5 58.0 340 l s l 8 B E - 0 7  
5 60.0 6 5 3  2 . 3 7 7 ~ - 0 7  
5 62.0 . 248 .8.673E-08 
5 6 4 . 0  768 2.676E-07 
5 66 .0  422 1.474E-07 
5 69.0 5 7 1  1.990t -07 

1 CRUS SUINO IITECRATEO* 1.396E-03 3.YO9E-03 
I SEC/SO.M i / n  
I 

TEST UAO SEPTEMBtR 30s 1968 0039 TU 0109  PST 
FLUURESCEIN RELtASk FROM ELEV4TIDN OF 564 

Z Z O U M  A R C  S A M P L E R  H T  1 . 5 ~  urn 2 . 8  MISEC AI 568 

&Z 1MUTk EXPOSURE t / U  
DEtRrES CM-Stc/CU.n Stc/CU.M 

X10E*6 



TEST UHO SEPTEMBER 301  1968  0039 TO 0109  PST 
ZINC SULFIDE R E L E A S E  F R O M  E L E V A T I U N  OF zbn  

3doU4 ARC SAMPLER HT 1.5M U =  2.2 R/SEC A1 26M 

. A 2  IMUTH ' ' EXPOSURE 
DEGRCES. GI-SEC/CU.W 

X10E*6 

E 48.0 2  
t 50.0 C, 
h 52.0 39 
1  54.0 0  
5 56.0 , 3  0 
5  58.0 3  
5 60.0 4  3  
P h2.0 0 
4 64.0 39 
4 66.0 ?8 
7  6U.O 6 
5  70.0 2 3 

72.7 1 1  1  
13.7 205 
74.7 232 
15,7 30 1  
76.8 306 
77.8 246 

1 1  71.8 790  
H 7'1.8 943  
H 40.U 2224 

P.1 - 8  1527 
d2.8 1144 
d3.U 1762 
H4.8 3065 
d5 .-fl 1883 
d6 . t  1375 
1 1 7 . ~  l d e y  
r 9.8 1953 
89.8 2581  
90.8 2137 
91.8 1377 
9 2 . 6  1261  
93.8 2333 
94.8 1084  
95.8 1330 
96.8 1070 
97.1 913  
9d .8 89  6  
9'). 4. 543 

1J0.8 6 3 6  
101 . #  558 
102.8 31  1  
1Ul.M 479  
1 C4. H 562 
125. R 345 
1C)b.H 216 

E 107.8 55 3  
1l)d.H 583  
109.7 2  3  1  
110.7 358 
111.7 265 
112.7 269 
113.7 119  
114.6 8  2  
115.6 1 0 1  
116.6 1 Y 
117.6 3  8  
31H.6 74  
119.5 67 
120.5 62  
121.5 49  

d 122.4 2 2  
123.4 1 4  
124.4 2  

JSTANCE 
REIERS 

T I S T  ub0 i S ~ P T L ~ I I ~ R  30. 1768 
FLUIIRLSICE IN R E i t A ) r  FRun E L  

3200M ARC I SAHPLtR H I  1.5N 

1 1  
1 3 .  
15 
1 9  
2  2  
1 1  
6  

12 
2 4  
? h 

v  
24 
3 U 
3  5 
3  v 
1 5  
5  2 
4  5  
11 2 
3  3  
7 M 

Ll 

5 1  
42 
7  (1 

64 
2  3  
6  1 

17) 
11 5 
201, 
263 
402 
765 
U72 

lO2U 
1740 
1454 
lM9 i l  
l d 1 3  
1477 
1880 

757 
'1 r( 3 

l j V 7  
11 1 3 3  
132:) 
'i 4H 

l b l  l 
911 3 

201 5 
1429 





SAMPLING 400M 1 0  1?800M. NO 1UUFn S4MPLINC. L L L  ARCS tMbRACt  t 5 ) C N T l A L L Y  L N T l Y L  Ch0bSUINU EXTENT UF PRACCR. 
H l G H  DUST LEVEL ON F l L l E R S  EXPOSF0 A 1  5000Hn 700UM ANU 128UOM. IUUS~ 0ELHAUtS CbNFIUtNCE I N  IRACER ASSAY -- . 
ESPECIALLY 2NS.I LARGE WINO OIRECTI I IN VARIANCE FUR R t L A T l V E L Y  H l b H  Y l h O  SPLEU. 

7 L S T  U.81 OCTOBER I t  l V b B  0 1 1 1  TU 0 1 4 1  YST 
ZINC S U L F l D E  RELEASE FROM ELFVATION UF 26H 

4 0 0 M  ARC SAMPLER 141 1.514 U =  5.7 H/SEC A1 2 6 ~  

A2 IMUTH EXPOSURE E/O EU/O OISTANCE 
OEGkEES GI-SEC/CU.M SEC/CU.M l /SU.M METFnS 

X l O E * 6  

T F S T  UHI  J T I I R  1 0 5 1 1 1  T u  C i 4 1  &')I 
i L U l l h F S ( F I %  C I L l h S r  iL l l ;4  F L F V A l l L H  llr 5uY 

4 r b l l  AUC A I L  I 1 L l =  7.U I</;EC A 1  5bH 

150.0 3 I . ~ Y ~ E - u ~  Y . G I ~ E - O ~ ~  4 0 0  
CRGSSMlND INTEGRATED* 1.975E-03 1.1ZbE-02 154.0  5 1 . 9 4 6 t - 0 9  1 .362E-08 4 0 0  

5ECISC.M 1 / M 
CRI'SSWINO INTEGRATED= 3 . 4 6 2 E - 0 4  2.423E-03 . . SEC/SO.H 1 /M 

TEST UB1 OCTOBER 1 ,  1 9 6 8  0 1 1 1  7U 0 1 4 1  PST 
2114C SULFIDE RELEASE FROM ELFVATIUN UF ZbM 

80011 ARC SAMPLER HT 1.5M U =  5.7 M/SEC AT ZbM 

A2 I 4 U T H  EIOOSURL t /0 EUlO OlSThhCE 
OEGPEES GM-SEC/CU.M SEC/CU.M l / S U . H  MtTERS 

X lUE+b 

70.0 0 0. 0. 8 0 0  
73.0 10  6 .126E-09 j . 4 9 L E - 0 d  8 0 0  
7 6 . 0  7 2  2.319E-U8 1 .322E-07 8 0 0  
79.0 1 1 5 1  3.663E-07 2 .0ddE-06 8 0 0  
8 2 . 0  4 1 6  1 .326E-07 7 .557E-07 ROO 
8 5 . 0  8 4 4  2.687E-07 1.531E-06 8U0 
0 0  .O 1 8 8 2  5 .990E-07 3 .415E-0b 8 0 0  
V 1  .O 1 4 6 7  4 .669E-07 2 . 6 6 1 E - 0 6  8 0 0  
9 4 . 0  1 4 5 3  4.625E-07 2 . 6 3 6 t - 0 6  8 0 0  
9 7 . 3  1 6 8 6  5.365E-07 3.U5UE-36 8CO 
9 7 . 1  1 7 6 6  5 .622E-07 3 . 2 0 4 t - 0 b  8 0 6  
9 9 . 1  1 9 2 8  6.137E-07 3.496E-V6 8 d 9  

1 0 1 . 1  2 2 7 4  7.23bE-07 4 .126E-06 8 1 3  
1 0 3 . 0  3 6 9 2  1 .175E-06 6 .696E-06 8 1 6  
1 ~ 5 . 3  8 3 5 2  2.657E-56 1.515E-05 8 2 0  
1 J 6 . 9  1 4 3 0 4  4 .551E-06 2 .594E-05 8 2 3  
106.8  1 7 1 4 5  5 .455E-06 3 .110E-05 8 2 6  

E 110.7  2 1 2 2 0  b.752E-06 3 .84YE-05 8 2 9  
E 112.6 2 2 5 5 3  7 .176E-06 4.09UE-05 8 3 3  

114.5 3 1 4 0 9  9.994E-06 5.6Y6E-05 8 3 6  
116.4 4 4 1 6 4  1.405E-05 8.OOYE-U5 8 3 9  
l l t r . 3  5 3 3 4 0  1 .697E-05 9.674E-U5 8 4 2  
120.2  2 4 8 1 7  7.896E-06 4.501E-05 8 4 5  
1 2 2 . 1  *C 2 1 7 4 3  6.918E-06 3.943E-05 8 4 8  
1 2 4 . 0  2 1 4 5 6  6 .827E-06 3.891E-05 8 5 1  
1 2 5 . 8  1 5 8 9 8  5.058E-06 2.883E-05 8 5 4  
127.7 9 4 9 3  3 .020E-06 1.722E-05 8 5 7  
129.5  1 1 2 8 5  3.591E-06 2.047E-05 8 5 9  
1 3 1  - 4  2 5 8 0  B.210E-07 4 .680E-06 8 6 2  
133.2  2 5 3  8 0 8 1 E - 0 8  4 .606E-07 8 6 5  
1 3 5 . 0  0 O >  0. 8 6 7  

i I c l lSSUlNO INTEGRATED= 3 .012E-03 1 . 7 1 7 t - 0 2  
S E C / S O . M  1/n 

TEST U A l  . OCIOBER 1 ,  1'468 0 1 1 1  TU 0 1 4 1  PST 
FL l l f lRESl  C l N RELEASE FRUM ELFVAT 1UN UF 56M 

8G3H ARC SAHPLEK HT 1.5H U =  7.C R/LEC A7 5bM 

A Z l t l t ! T H  LXPOSURL L I u  t U / S  0 l S I A i . I C t  
DEGbEES Gk-SCC/CU.H 5 t C I C U . H  1 /Sb.M M t l t R S  

X l O t + b  

0 .  
I  .447L-UB 
h . G 1 7 € - 1 0  
2 . h ~ b t - u 9  
1.3L.1 L-JY 
] . t i  JF-U7 
4.7111E-d7 
1 .076C-06 
1 . 4 / 7 t - 0 6  
2.39LE-Ub 
4 . Y 6 Z t - 3 b  
3 . 5 5 3 E - 5 6  
5 .765E-St  
6 . 5 1 7 t - U 6  
3 . 2 3 7 t - 0 6  
3 .834E-06 
2.631E-Ut> 
7 .504E-07 
5.3YME-C7 
1 . 3 2 7 t - 0 6  
3 . 4 4 2 t - 0 7  
f> .501E-07 
3 .922C-07 
1.343E-C7 
2.3UBE-U9 
l . j l 3 t - 0 9  
1 .671E-09 
0 .  
0 .  



TEST U 8 1  OCTOBER 1, 1968 0 1 1 1  TU 0141 PST 
ZINC SULFIDE R E L E A S E  raon ELFVATIUN OF Z ~ W  

lZOUM ARC SAMPLER NT 1.5M Um 5.7 M/SEC AT 26M 

AZIMUTH EXPOSURF E / Q  EU/U DISTANCE 
DEGkEES CM-SEClC0.M SEC/CU.M l /SU.M MtTCRS 

X l O L * 6  

T t S T  U81 CCTOBER 1, 1 9 6 8  0 1 1 1  TO 0 1 4 1  PST 
ZINC SULFIDE RELEASE FRUK ELFVATION UF 26M 

16COM ARC ShMPLtR H I  1.5M U =  5.7 M/SEC AT 2bM 

bZIMUTH EXPOSURE E/O EU/O DISTANCt  
OEGkCES CM-SEC/CU.W SEC/CU.M l /SP.M MElERS 

X 1 0 E + 6 -  

'j6 . ( I  
91,. C 
VA.0 

1\10. r 
1'JZ.C 
l p : G . o  
1Lb.r' 
I 011. (I 
110.0  
112.:1 
11'1.0 

I{  I l 1,. I) 
1 i r l . n  
1 ~ O . l i  
1 / ? . 3  
I 2 s . c  
126.0  
I r n .  o 
130.0 
132.P 
134.0  
1  '31,. 0 

0 
C 

1 r 
h 3 

1 1  2 
5 2 9  

1 4 7 9  
1 1 1 7  
4 6 8 7  
1 ~ 9  f, 1 

1 0 7  59  
f389'u 
l r 7H4 

6 5 7 4  
2 1 7 5  
1 3 6 5  
2 6 4 9  
2 0 4 9  

YUY 
2  
1  

TFST U A I  UCTllECh 1 ,  1 9 6 8  6 1 1 1  111 0 1 4 1  FbT 
FLI I I IL .~SCFIN K lLEASL FMLM l L F V A l l U C  IJF 5bH 

Ih ' ' ! l r '  A R C  SAHPLEK HT 1.5,t 11. 7.; H / b t C  uT 56M 

I I J L U I U  I J I S I A I V C ~  

ulLnr t l ,  

0 9 .  0 

1 J'J.t. 
1 0 1  .f, 
1!12.f 
1 0 3 . 6  
114.5 
115.5 
1 . . 6 .  5 
1 l l . ' ,  
I , ) ! I  . L. 
1 :;<I . '> 
11'1.4 
111.4 
112.4 
1 1  3.4 
114.4 
115.3 I 

l l t  . 3  , 

1 1 7 . 3  
] I b ! . ?  
1 1 9 . 2  
1 2 0 . 2  
1,'l . ?  



1 2 2 . 1  5 5 0 3  
1 2 3 . 1  2 4 1  7 
1 2 4 . 1  4 0 1 5  - 
1LS.D 1 7 3 3  
1 2 6 . 0  706 
1 2 6 . 9  1 1 3 1  
1 2 7 . 8  6 8 2  
l<d:8 3 

CRIISSUINO I N T E G R A T L D =  

T t S l  U 8 1  OCTOBER 1 ,  1 9 6 8  0 1 1 1  TO 0 1 4 1  PST 
Z l N C  S U L F I D E  RELEASE FROM E L E V A T l U N  OF 2bM 

ZZM A R C  S A M P L E R  H T  1 . 5 ~  U =  5.7 n / s E c  A T  2 6 n  

AZqRUTH EXPOSURE t /O EU/O DISTANCE 
D E U E E S  GM-SEC/CU.M StC/CU.M l /SQ.M METERS 

X I O E * 6  

l E S T  U 8 r  OCTOBER 1 ,  1 9 6 1  0 1 1 1  Tb 0 1 4 1  PST 
FLUGUESCElN RELEASE FROM E L F V P T I L I N  Uk 5bM 

22UOM ARC S A M P L I K  l l T  1.5M U =  7.L t l / S t C  AT 56M 

A t  IMUTH EXPOSURE 
DFGKEES GM-SEClCU.M 

X l O E t b  

E U l Q  O I S I A N C E  
l / S O . M  METEKS 

C R I j S S d I N D  INTEGRATED= 3 . b 4 5 t - 0 4  2..552E-L> 

I 
StC/SL' .M I / h  

TESl U B 1  b f l U b E R  1 ,  1 9 6 8  0 1 1 1  TU C 1 4 1  PST 
I I l i C  SULF OE RELEASE FHlJl4 E L F V A T I b I 4  OF 2oM 

32LOP' APC SAWI'LER 111 1 . 5 P  11; 5.7 H l 5 F C  AT 26M 

L U / O  OISTANCL 
1 l S O . M  METERS 

-- 
TEST U t l l  0CTf lPER 1 ,  1 9 6 8  L 1 1 1  TU O l r l  PST 

FLUORESCEIN RELEASE FROM E L F V A T I U I I  Uf 56M 
3 2 0 0 M  ARC SAMPLER HT 1.5M U s  7.3 t i / S E C  hT 5 b H  



TEST U 8 1  FCTOBtR 1 1  1968  0 1 1 1  TU 0 1 4 1  PST 
Zlt4C SULFIDE RELEASE FROM ELFVATIUN OF ZbM 

5000M ARC SAMPLER HT 1.5M U' 5.7 H/SEC AT 2bH 

AZIMUTH EXPOSURE L /O  EU/O OlSTANCE 
D E G R E E S  GC-SEC/CU.M src/cu.n I /so.n n t T E n 5  

X lOE*b 

CROSSWIND INTEGRATED* 4.065E-05 2.317E-04 
SEC/SO.M 1/n 

TEST U 8 1  OCTOBER 1. 1968  0 1 1 1  TU 0 1 4 1  PST 
ZINC SULFIDE RELEASE FROM ELFVATlON OF .ZbM 

1OCOM ARC SAMPLER HT 1.5M U= ,5.7 M/SEC AT 26M 

AZIMUTH EXPOSURt E/O EU/Q U I S I A N C t  
DEGREES GM-SEC/CU.M SEC/CU.N l/SQ.M METERS 

X lOE*b  

IJ. 
3.035F-OY 
1.13(1E-08 
1.1YYE-07 
3.OL3E-07 
4.143E-07 . 
7.BdSE-07 
1.154E-06 
1 .216t -06 
7.102 E-07 
4.12UC-07 
2.132E-07 
1.593E-08 
2 .58Ut -08 
u. 

TEST UBA OCTOBER 1, 1 9 6 8  0 1 1 1  1U 0 1 4 1  PST 
ZINC SULFIDE RELEASE FRUM ELFVATIUN UF 26M 

l 2 8 0 O H  ARC SAMPLER HT 1.5M U= 5.7 M/SEC AT 26M 

A ~ I M U T H  E X P D S U R ~  E / O  EU/Q O I S ~ A N C E  
DEGREES C'M-SEC/CU.H SEC/CU.M I/SO.M MkTER5 

X10E+6 

0. 
3 .9Y?€ -10  
0 .  
4.1CbE-u9 
1.331E-OY 
3.993E-3'4 
7.Y87E-OY 
2.7Y5E-09 
I .85OE-Od 
2.13t i t -OA 
2.55bE-U8 
2. 742E-UP, 
2.76qt-OM 
2.755E-08 
2.742E-08 
2.715E-OLI 
2.67bE -08 
2  - 6 2 2  E-UB 
2.512E-U8 
2.463E-00 
2.329E-08 
1 .331E-10 

, o *  

T t S T  U81  ' O(1UBER 1, 1968  0 1 1 1  1U 0 1 4 1  P S T  
FLUOkESCEtN RELEASE FROM ELFVATILN OF 56N 

5000M ARC SAMPLER tIT 1.5M U=  7.0 M/SEC AT 56M - 
A z l n u T n  E X P O S U R ~  € 1 0  EUIO 0151 A N C ~  
O E G U E E S  GM-SEC/CU.M S E C / C U . M  I /so .n  n E r t R 5  

X lOE+b 

2 
1  

1 5  
1 1 2  
518  
8 0 5  
l zoo 

4 2 4  
4 0 4  
4 3 1  
4 9 4  
1 5 9  

2 

I TEST U 8 1  OCTOBER I t  1968  0 1 1 1  1 l ~  0 1 4 1  PbT 
FLUDRESCEIN RELEASE FRUM ELEVAT IUN OF 5oM 

70U'JM ARC SAMPLER tIT 1.5M U' 7.0 H/bCC A1 56M 

A 2  I l lUTH FXPOSURE t /U  EUlQ OISIANCE 
OFGLEES GP-SEC/CU.M SEC/CU.H I/SU.M M L l t K b  

X lOE*b 

CRIISS~INO INTEGRATED. 6.647E-04 4.653E-U3 
S E C / S O . M  I /n 

T t S T  U H I  ~ C T O P E R  it 1968  0 1 1 1  T U  0141  ~ $ 1 . -  
FLtJflMESCE l N RELEASE FRUM ELFVAI  1UN OF 5bM 

12110014 A R C  S A M P L F R  V T  1 . 5 ~  U =  7.6 M / S E C . A I  bbw 





LAHPLINC 400M TO 12800M. NU TOUFk SAMPLING. ALL ARCS EMBRACE CRUSSYIND. E X l t N T  O t  IRACER. NU FLUORESCEIN DE- 
T F C l E 0  AT 4 0 0 N  ARC. HIGH OUST LEVEL LIN F ILTERS QN 5 0 0 0 s  7 0 0 0  AN0 1 2 8 0 0 M  ARCS. IUUST DEGRAUES CONFIDENCE I N  
TRACER ASSAY -- PARTICULALLY LNS.1 L-ARGE O l R t C l l U N  SHEAR. PLUME C t N T E R L I N E - S H l F l S  LUCATICIN S T A K l l N C  AT 3200M. 

T E S l  UUZ OCTOBER 2 ,  1 9 6 8  0 1 1 1  1 0  0 1 4 1  PST TE'SI U d ?  OCIf l l iFR 7,  1 9 6 8  0 1 1 1  T l l  0 1 4 1  PST 
ZINC SULFIDE RELEASE FROM ELFYATlUN OF 26M F L U f l k F S C E l N  kFLFASE FkOH t L F V A T I U N  Oh 5bM 

40014 A R C  ' S A M P L E R  H T  1 . 5 ~  U =  4.7 M / S E C  A T  2 6 ~  ~ O O N  A R C  S A M P L E R  H T  1 . 5 ~  4.6 n / h t c  nr 5t.n 

TEST UB2 OCTOBER 2, 1 9 6 8  0 1 1 1  1 U  0 1 4 1  PST 
ZINC SULFIDE RELEASE FHOM E L E V A l l U N  U t  2bM 

bOOM ARC SAMPLER HT 1.5K U *  4.7 M/SEC AT 2bM 

I 
TEST UBL ECTObEk 2 ,  l Y b 8  0 1 1 1  TO 0 1 4 1  PST 

L l t i C  SULFIDE k l L E A S t  FHOM t L E V A T l U N  UF 26H 
lrUU:4 AkC SAMPLER hT 1.5Y U= 4.7 H / 5 k C  AT LbM 

AZIMUTH EXPUSURt t / U  t U / 3  DISTANCE 
OELKtES GP-SEC/CU.M StC/CU.M 1ISU.M M t l t R S  

) ; l O t + b  

TEST UBZ OCTflBER ' 2 .  1 9 6 8  0 1 1 1  Tf l  0 1 4 1  PST 
FLUORESrElN HFLFASE FROM E L F V A l l U N  f l F  56M 

B o o n  A R C  S A W Y L E K  HT 1 . 5 ~  u =  4.6 n / s E c  A T  5 6 n  

A 7  IMUTh FXPOSURE E 10 f U / O  C l S T A N C t  
DELHEES GM-SEC/CU .M SEC/CU.M 1/SU.M MElERS 

X l O E I b  

112.6 6 5  2.27hE-08 1 .047E-07 8 3 3  
114.5  1 3  1.157E-0b 5 .320E-08 8 3 6  
116.4 2 5  h.954E-09 4.11YE-Od 8 3 9  
118.3 7 6 9  ? .671E-07 1.LZYC-06 8 4 2  
120.2 1 2  4 . 7 2 H t - J 9  1.945F-OH 8 4 5  
1 2 2 . 1  8 7 9 5  3.054E-06 1.4DSE-05 8 4 8  
124.0 3455 1 .?U0E - 0 6  5.51 I E - 0 b  b 5  1  
125.8 1 6 8 1  1.77AE-06 5.8dOF-Oh 8 5 4  
127.7 74 7 . 8 3 5 t - U 9  3 .604E-0n 8 5 7  

TEST U b ?  UCTnUFK ? .  1 9 6 8  0 1 1 1  T l l  0 1 4 1  PhT 
FLUf lkESCt  I N  KFLFASt FHUH F L F V P I  I L N  OF 5b'4 

l?OOH AKC SAHPI E K  HT 1.5M 11. 4.6 M/SFC AT 5 6 h  

b.644F-UY I Z J O  
1 . 9 2 b F - 0 9  l ? o L  
7.'11L,l-lIt1 1 1 0 0  
b t -  1 2 0 0  
5 . 4 5 d t - 1 ) h  1 2 0 0  
4.375F-Ub I 2 0 0  
1 . 1 6 l E - 0 5  1 2 0 0  
1 . U Z I L - 0 5  1 2 0 0  
L.728t-01, 1 2 0 0  
1  . u Y o E - 0 9  l 2 L O  
1 . 2 1 2 t - o a  I 2 0 0  
1 . 6 3 7 F - 0 9  12UU 



TEST UO2 OClUBER 2, 1 9 6 0  0 1 1 1  TO 0 1 4 1  PST 
ZINC SULFIDE RELEASE FROM ELEVATION OF 2 6 1  

1 6 0 0 1  ARC . SAMPLER HT 1.5M U* 4.7 M/SEC AT 2 6 1  

90.0 
92.0 
93.6 
9 4  .O 
94.6 
95.6 
Y6.6 
97.6 
98.6 
99.6 

lUU.6 
101.6 
102.6 
l l J 3 . L  
1 ~ 4 . 5  
105.5 
J L J L . ~  
1111.5 
1  I . ' .  
1..v.: 
11b.4  
111.4 
l l C . 4  
111.4  
114.4 
115.3 
116.3 
117.5 
I l d . 2  
119.2 
1cJ.C 
1 ) l . Z  
1  C / .  I 
111.1 
l r 4 . 1  
l C 5 . b  
1Lh.U 
I /C . ' *  

0. 
5.020E-or 
5.764E-08 
2.18UE-07 
1.633E-07 
4 .131k-07 
3.947E-07 
5.66ME-07 
Y .55t lE-07 
1.441E-06 
1.04VE-(I6 
2 .913E-06 
4.9U4E-06 
5 . 3 1 i E - 0 6  
b .503E-06 
d .  32YE-06 
1 .211F-05 
1 . 4 L S t - 0 2  
2 . 1 3 5 1 - L 5  
L .  l j l f  - 0 5  
L. ? ~ ' * [ - U ! J  
3 .2451-05 
3.1 I L L - 0 5  
j. J42E-05. 
3.455.E-ll5 
3.465E-U5 
3 . 1 5 2 t - 0 5  
3.U23E-05 
2 . 1 1 1 t - 0 5  
2 . 4 2 1 ~ 1 - U 5  
L. Sf,.,£-05 
2 .133C-05 
1 . 4 u d l  - 0 5  
9 . 2  I L L - U I  
b. lJ>:L-UI 
I. 1 J5L-UC 
9.L7t iE-U7 
0 .  

T l S l  U N C  FITrJbER 2 ,  19LU L l l l  1 U u l s l  P5T 
I l.rC SIILFIUE K t L t A 5 E  F i U R  LLEVATIL IJ  U t  CLM 

/ 2 0 : ~ ' ,  ALC SAHPLLR 111 1.5K U =  4.7 n / 5 t i  AT i 6 H  

T F S T  U 8 2  OCTflBEK 2 .  1 9 6 8  0 1 1 1  TI1 0 1 4 1  PST 
a FLUORESCEIN RFLFASE FROM E L F V A T I U N  flF 56M 

lbOOM AIC SAMPLER t1T 1.511 11. 4.6 H/>EL A T  5bH 

u 
' 3 6  

2 7 9  
Y 1,4 

H C 
1 1 7 1  
4 b 0 9  
38h5 

I n y o 9  
I i t,nb 
2 0 3 3 3  
1 %  rrr 

2'173 
4 9 0 7  
? 2 7 l l  
7 4 7 7  
1369 

1105 
?47G 
1 0 1 )  
? ~ 3 1 ,  

1 

T F S T  UB? D ~ l l l l t F L :  7 .  106B L;111 111 0 1 4 1  PST 
FLLJC'KFSCEIN a t L E A S t  FRUM t L F V A T I U N  UF 5bM 

, 22U0H AKC SAMt'LLh I l l  1.5M 11. 4.6 M/>LC uT 5 6 H  



1 1 5 1  UtI2 ~ICIC~ER 2 ,  1 9 6 8  0 1 1 1  1 U  0 1 4 1  PST 
Z I I ~ C  SULFIDE R f L t A S E  FRUM ELFVATIUN OF 2 6 1  

5 2 0 0 H  AYC SbMYLER Hr 1.5W U' 4.7 M/SEC &T 2 b H  

AZIMUTH B X P O S U R ~  t 10  C u / o  0 1  S T A N C ~  
O t G k l E S  61-SEC/CU.M SEC/CU.M l/SU.M MLIERS 

X l I J t * b  

I E S T  U82 : OCTLIBER 2 1  1 9 6 8  0 1 1 1  1 U  0 1 4 1  PST 
Z l h C  SULFIDE RELEASE FRUM ELEVPTIUN OF 2bM 

5 0 0 U M  ARC SAMPLER H 1  1.5M U. 4.7 M/StC AT 26M 

, - '  TEST US? UCTllLIFR 2, 1 9 6 8  d l 1 1  TI1 0 1 4 1  P S I  
.., FLUORESCEIN RFLEASE F L U 1  ELFVATIDN O f  5bM 

3?00M ARC SAMPI FR HT 1.5M 11. 4.6 M/SFC AT 56M 

A7 lNUTl1 f XPOSURL t / U  
OFSNEES GP-SFC/Cll.M SFCICU.1 

X l O E 1 6  

r ~ s i  u n ?  U C T ~ U F H  7. l ~ b ~  0 1 1 1  T I ]  0 1 4 1  P S T  
F L U l ~ U E S C t l N  K F L t A S L  FuUM LLFVATIUN OF 5bM 

5000M ARC SAMPLER H I  1.5M L1' 4.6 MlSEC AT 56M 

A7 l h U T H  EXPOSURE E / J  CUIO D l  STANCE 
' OFGRCES GM-SEC/ClJ.H SFC/CU.M l/SU.M MElEhS 

X l 0 E * 6  



TEST UBZ OCTOBER 2 1  1 9 6 1  0111  70 0141  PST 
ZINC s u L r i o E  R E L E A S E  FROM E L F V A T ~ U N  OF 2bM 

7OOOM ARC SAMPLER HT 1.5M Us 4:7 M/SEC AT 26M 

A Z  1nu1n EXPOSURE € / a  F O I ~  o r  S T A N C E  
OEGkEES GM-SECICU-M SEC/CU.M 1/50.M METERS 

X10Etb 

0 
4 
1 
0 

1 7  
7 

281  
299 
1 6 2  

1248 
1603 
1766  
1943  
2446 
3162 
3883 
5008 
2220 

S S P  
2 3 

0 
0 

TEST U82 OCTOBER 2. 1968 0111  TU 0141  PST 
ZINC SULFIDE RELEASE FROM ELEVATION OF 2 6 1  

12801lM ARC SAMPLER t1T 1.514 'U= 4.7 M/SEC AT 26M 

A t  l nu l n  EXPQSURE E/O LU/O D l  STANCt 
OEGHEES GM-SEC/CU.M StC/CU.M 1 .H METERS 

XlOE+b 

TEST UB2 O C T ~ B F R  2~ 1968  0111 111 0141  P S T  
FLUlIMESCEIN R tL tASE FAOM ELFVATION DF 5bM , 7000M AkC SAMPLER HT 1.5M 11. 4.6 M/SFC A T  5bM 

AZIMUTH EXPUSURf E /0  
DEGREES GM-SEC/CU.M SFC/CU.M 

XlOE+b 

8 116.0 18 h.437E-09 
5 118.0 42  1.4UlE-08 
b 120.0 52 1.R07t-08 
4 122.0 130 4.514E-08 
9 124.0 l h 7  %.RIPE-08 
h 1Lb.O . 383 1.337E-07 
0 12d.0 411 1.430E-07 
5 130.0 866  3.0E9E-07 
B 132.0 748 7.599E-07 
5 134.0 1774 h. lbOE-07 
9 131d.O 71,) ?.hl,f>t-U7 
I 138.0 j n a  I.O-IIE-U? 
8 140.0 2 h l  9.1111 C-08 
5 142.0 117 4.0UOE-08 
7 144.0 9 2  'i.713E-UA 
4 146.0 47 1.h44E-OR 

L E 14b.0 17 h.O07€-09 

CRr~SSu lh0  IkTECRA1tU= 5.404t-0'1 
SFC/SO.FI 

' tU/O DISTANCE 
l/SO.M METERS 

OtTnHER 2 ,  196H 0111 T l l  0141  PST 
FLUORESCEIN RELEASE FdUM CLFVATlbN OF 56M 

12800M A R C  SAMPLER t i1  1.5M Us 4.b M/SEC A T  5 6 n  



SAMPLING 400M TO 700014. N n  IUWER SAMPLING. ALL ARCS EMBRACE CRUSSUlNO EXTENT OF NtACER. 
CEEtTERLINES UF F L U I I ~ E S C L I F I  AND ZINC SULFIOC PLUMtS AT S I G N I F l C A N I L V  DIFFEREN1 OIRECTIUNS. 
THLRPALLV VERY SIABLC ATMUSPHERE. LARGE D l N t C T l L h  SCtAR M l T H  HEIGHT. 

, T t S T  U 0 3  OCIUBER 3 1  1 9 6 8  0 1 1 2  TU 0 1 4 2  PST 
T E S T  ~ 8 3  O C T U B E R  3 .  1 9 6 8  0 1 1 2  T U  0 1 4 2  P S T  FLUORESCEIN RELEASE FROM ELFVATION OF 56M 

ZINC SULFIDE RELEASE FROM E L F V A I I U N  OF 26M 400M ARC SAMPLER HT 1.5M U =  6.6 M/SEC AT 56M 
4UOM ARC SAMPLER HT 1.5M U =  5 . 2  M/SEC AT 2bM 

A 2  lNUTH EXPOsURt E / U  EU/P D I S l A N C t  
A Z I H U I H  EXPOSURt t / P  LU/O O l S T A N C t  O E G U F E S  G M - S E C / C U . M  S E C / C U . M  11su.n M ~ T E R ~  
DEGREES CM-5ECICU.M SEC/CU.M I /SO.M HEIERS. X 1 0 E t 6  

X l O E * b  
98.0 0  l . 8 0 1 E - 1 0  1.1B9E-UY 4 0 0  

102.0 . 0  0. 0. 4 3 0  102.0 5  1 .910E-09 I.26GE-OH 4 0 0  
106.0 5 1 7  1.798E-07 9 . 3 5 1 E - 0 7  4 0 0  106.0 1  4 .323E-10 2 .853E-09 4 0 0  
110.0 7 0 2 6  .2 .397E-06 1 .247F-05 4 0 0  110.0 8 6  2.882E-08 1 .902C-07 4 0 0  
114.0 1 4 7 6 7  5 .038E-06 2 .620E-05 4 3 0  9  114.0 8 3  2.774E-08 1 .831E-07 4 6 0  
118.0 4 9 6  1 . 6 9 5 t - 0 7  8 .813E-07 4 3 0  118.0 4  1 .477E-09 9.749E-0Y 4 U b  
122.0 0 0. D. 4 0 0  122.0 0  0. 0  . 4 0 0  

CROSSWIND INTEGRATFD= 2.174E-04 1.130E-03 
SEC/SO.M 1  /M 

CROSSWIND INTEGRATFO= 1.691E-06 I . l l b E - 0 5  
SLC/S?.M I / M  

TEST UB3 UCTOBER 3. 1 9 6 8  0 1 1 2  TU 0 1 4 2  PST 
Z l l l C  SULFIDE RELEASE FRLIM ELFVATlON OF 2bW 

0COq ARC SAMPLER HT I.5M U =  5.2 M/SEC AT 26R 

TEST UB3 OCTOBER 3 . 1 9 6 8  O l l 2 l U 0 1 4 2 P S I  
FLUORESCEIN RELEASE FROM ELFVATlON OF 56M 

80011 ARC SAMPLER HT 1.5M U *  6.6 H/SEC AT 56M 

A 2  I:,lUTH EXPOSURE L /O EU/O D I S T A N C t  
OtGhEES GM-SEC/CU.M SEC/CU.M I/SO.M METEk5. 

' X 1 0 E + 6  
A2 lMUTH EXPUSURE t 1 0  t U / O  OISICNCk 
OEGQEES GM-SEC/CU.M SEC/CU .M I/SO.M k L l  ERS 

X lOE+6 

8 0 9  
8 1 3  
b l b  
s 2  u 
823 
b 2 6  
P2V 
8 3 3  
6 3 6  
8  3 9  
8 4  2  
8 4 5  

. . CRIJSSY I N D  1NTEGRATtD* I .43VE-04 Y.4Y6E-U4 
TEST U 8 3  UCTUBER 3 ,  1 9 6 8  3 1 1 2  Tb 0 1 4 2  P S I  SEC/SU.M l / H  

Z INC'SULFIDE RFLEA5.E FROM E L F V A I I U N  OF 26M 
1203M ARC 5 I M P L t R  H I  1.5M U =  5.L M/StC AT 26M 

AZl t lUTI i  EXPOSURt 1 / 0  EU/U l l l S l . ~ l ~ C t  
DtLNEES GM-SEC/CU.M 5FCICU.M I / 5 U . H  H E I E R 5  

X13E+b 

AZ IWUTH EXPOSURt C /U t U / O  D l S l A N C t  
O ~ G R E E S  G M - S E C / C U . M  s t c ~ c u . ~  I/$U.H M C  I E R ~  

X lOE+b 

- - 

1 2 0 0  
1zuu 
12Gd 
1 2 0 0  
12CO 
1 2 0 0  
1 2 U 0  
l 2 J U  
1  ZOO 



TEST U13  UCTUBER 3 .  1968  0 1 1 2  TL 0 1 4 2  PST 
ZINC SULFIDE RELFASF FROM FLFV4TIUN Uk 2bM 

160OM A R C  SAMPLER HT 1.5M U*  5 .2  M/)EC AT 26H 

?EST U 8 3  ~ C ~ O I \ E R  3 .  1968  0 1 1 2  T U  0142 F S T  
ZI t iC  SULFIDE KEL tAS t  FRlll4 [ LFVAT IUN Of 2c~M 

2203M ARC SAHPLtR HT 1.5M Us 5.L H/,EC AT 26M 

TFST UB? CCTllkER 9 .  1960  0 1 1 2  I U  0 1 4 2  PST 
FLII I IKE5CElN ULLE Ask FROM ELFVA1 IUN  UF 56M 

1601111 ARC SAMPLER l l ?  1.5i4 U =  6.6 Y / L t L  AT 56M ' 

0 . 1 6 5 5  
1.06MEAOb 1 6 9 7  
1 . 2 7 4 f - 0 5  1 6 3 8  
Y  .7YoC-06 1 6 4 0  
1 .471F-05 1 6 4 1  
6 .314E-07 1 6 4 3  
b.6MUE-06 1 5 4 4  
b.9721-U6 1 6 4 b  
4.5491.-:I7 l b 4 I  
1 . 9 5 l t - U b  Ib'vY 
1 .YY51-05 . 1 6 5 0  
5 .4331-0b l b 5 2  
L . 1 0 7 t - 0 b  1 6 5 3  
2.962E-Ud 1 6 5 5  
7 .795t -UY I 6 5 6  
1.4U5L-0t l  I b 5 d  
2.4941-IJU 1659  
J.  I f l b b  
(I. L6hd  
5.1451-;)u I(7L5 
ti. l b 6 4  
L.DZ I 1 - 0 3  I b L 5  
i;. l h b  1  

l L S l  US3 UCTIIHCW 3 ,  1 Y 6 t  U112 I J  b1'12 4'51 
I LLndESCEIN  ULLEASE FP:JM I L f V 4 I l L ~ h :  111 5b'l 

?2\1111! AdC SAMPI t R  tIT 1 . 5 ' 1  11- 6.b H l S L C  A1 '5bEl 

(~LISSWIND INTEGRATED* 2 .543E-04 1.670E-03 
S € C / S U . ~  1 / M  



I F S T  U03 D C T O B E R  3 .  l 9 G l  0112 T O  0 1 4 2  P S T  
Z I N C  S U L F I D E  R E L E A S E  F R U M  E L F V I l l U N  O F  2 6 M  

3 2 0 0 ~  A R C  s A n P L E n  H T .  1 . 5 ~  U =  5 .2  MISEC A T  2611 

C k O S S d I k O  I N T E G R A T E D *  1 . 0 9 2 E - 0 3  5 . 6 7 6 E - 0 3  
S E C / S O . M  1 /H  

T E S T  U i i 3  O C T O B E R  3 ,  1968 0 1 1 2  T U  0 1 4 2  P S T  
Z l h C  S U L F I C E  R E L E A S E  F K U H  E L C V A T I U K  UF 2 o M  

5 0 0 0 M  ARC S A M P L E R  H T  1 . 5 M  Urn 5 . 2 . H / S E C  A T  2 6 M  

PZIMUIH C X P O S U R E  E / O  L U / O  DISIANCE 
D E G R E E S  GM-SEC/CU.W S € C / C U . M  1 / 5 0 . M  M E l E R S  

X l O E * b  

T E S T  U 8 3  O t l O b t R  3 .  1 9 6 8  ( 1 1 1 2  T O  0 1 4 2  P S T  
F L U O R E S C E I N  R t L t A S L  F R L N  E L f V A l l U N  UF 5 b M  

3 2 0 J W  ARC S A h P L F R  M T  1 .5M U= 6 . 6  M / S L C  A T  5 6 M  
: 

' A Z I M U T H  E X P C S U R E  E / I  L U / O  U l S l A h C E  
. D E G R E E S  G M - S t C / C U . M  S E C / r U . M  I / S U . M  k t  r E k 5  

X 1 0 E * 6  

T E S T  U U 3  U C T U B E k  7 .  1 9 6 8  0 1 1 2  1 U  0 1 - L  P i 1  
F L U O R E S C E I N  R t L E A S t  F K O M  E L F V A I I u N  O F  5 b M  

, , 
sundn A R C  S A N P L E R  t t ~  I.SM 11% 6 . 6  NISEC AI 5 6 ~  



T E S T  U 0 3  O C I D R E R  31 1 9 6 8  0 1 1 2  T U  0 1 4 2  P S 1  
Z I N C  S U L F I D E  R E L E A S E  F k O M  t l F V A l l O N  OF Z b M  

7 0 0 0 M  ARC S A M P L E R  H T  1 .5M U s  5 . 2  M l S E C  A T  2 b M  

A Z I H U T H  E X P O S U R L  E I 0  E U l O  0 1  S T A N C E  
D L G R E E S  C M - S E C / C U . M  S E C / C U . M  l / S U . M  M E T E R S  

X 1 0 E t b  

T E S T  U 8 3  C C T O B E R  3 ,  1 7 6 8  0 1 1 2  1 U  0 1 4 2  P 5 T  
F L U O R E S C E I N  I E L E A S E  F R O M  E L E V A T I U N  U F  5 6 M  

7 0 0 0 M  ARC S A M P L E R  H T  1 . 5 M  U a  6 . 6  H I 5 E C  A T  5 b M  

A Z  l M U T H  E X P O S U R E  C / O  E U / O  D I S T A N C E  
D E G k E E S  G P - S t C / C U . M  5 E C I C U . M  1 / 5 U . M  M E T E R S  

X l O E * b  



SAXPLINL 40011 TU 1 2 6 0 0 M ;  NO TOWER S A ' t P L I N L .  DYLY ZNS 'RACER HAS DISPkRSEO. NO TRACtR l!RSERVED ON 4 0 0 1  OR 
bU0M 4 R C S .  J l I H  I H f  t X C E Y T I U N  UF T H t  l 2 6 U 9 M  ARC. A L L  AYCS EXYUStO TU TRACER tMLlRACtD THE ENTIRE CROSSWINO 

< D I S T R I L U I I O I I .  

1 1 5 1  ~ b 4  AUGUSI 2 7 1  196: 0 1 4 0  1 U  0 2 1 0  PST 
LINE SULFIDE u t ~ t ~ s t  F r u n  ELFVAIIUN OF iii~ 

n o m  A R C  S A M P L E R  nr i.sn u s  7.1 n/,tc n r i i i n  

T i 5 1  *;h4 A J L J S T  2 7 ,  1 9 6 9  0 1 4 0  I U  0 2 1 0  PST 
L l h L  5 U L F I D E  k E L t A S t  FRUH t L F V P 1 I U N  UF 1 1 1 4  

l 6 O 4 M  AkC SAMPLER H I  l.5M 11s 7.1 M/SEC AT111M 

TEST Utl4 AIJGJST 2 7 .  1 9 6 9  0 1 4 0  TlJ U Z l O  P S I  
Z INC S U L F I D t  R E L E A S t  FRUM E L F V A T I U k  bF l l l M  

3 2 ~ 0 ~  A R C  $ A M P L E R  H T  1 . 5 ~  u =  7.1 n / s E c  n r i i i ~  



TEST U 8 4  AuGUSI 2 7 ,  1 9 6 9  0 1 4 3  1U 0 2 1 3  P S I  
ZINC SULFIDE KELEASt FROM E L F V A l I U Y  UF 1 l l M  

1 2 0 0 ( r ~  A L C  S A M P L ~ ~  nT i . s n  urn 7 .1  n / s f c  r.1 i . r i s  

AZIMUTH tXPUSURt $ 1 0  
D E G U E E S  t n - S E C I C U . ~  s E c l c u . n  

X I O L * b  



TEST UU4 AULUSI 27 .  1969  0 1 4 3  TU 0 2 1 0  P i 1  
ZINC SULF I D t  KLLtASE F R O M  LLFVP l  1UN LIF. 111M 

5 0 0 0 ~  ARC S A W P L L ~  HT 1 . 5 ~  11: 7.1  it^ A T i i i n  

PI 114UlH EXPUSURC , t / U  LU/U 01S14NCF 
DECREES GM-SEC/CU.M 5tCICU.M l/SU.N MCIERS 

XlOE+6 

TEST U84 AU(.USl 27. 1969  U140 TU 0 2 1 0  PST 
ZINC SULFIDE RELEPSt FRaM ELFV411bW O F  l l l M  

7UDOM ARC SAMPLER H I  1.5H 11. 7.1 H l L t C  A T l l l H  

A l  IMU iH  tXPOSURt L / U  EU/O DISTPNCE 
DEGKtES GM-5ECICJ.Y 5LCICU.H l /SL.M M t l E R S  

X l O t * b  

S  9E.0 0  0. 0 .  6 5 2 0  
100.0 l b  L . 9 5 5 t - L , Y  L.UYUE-08 6 5 6 0  

E  102.0 9  2.bUUt-09 1 . e 4 b t - 0 6  b b l O  
104.0 B 2 . 3 6 4 t - 0 9  1.07bE-0d 6 6 5 0  
1Db.O 2 9. 0. b 7 2 0  
108.0 9 2.6OOE-09 1 . l kbE -08  6 9 0 0  
110.0 1  4 . 7 L 7 t - 1 0  3 .356€ -00  7000 

E 112.0 1 0  2.83hC-UY d.0141-01 7 3 0 0  
114.0 1 7  5.012E-09 3.608E-08 7 2 1 0  
116.0 9 8  2.789E-08 1.980E-07 7220  
1lS.O 4 0  1.135E-OR U.055E-08 7 1 9 0  
120.0 509  1 . 4 3 9 t - L 7  1 .0LL t -06  7150 

P  122.0 58 1 . 6 5 5 t - 0 b  1 .175 t -U7  1120  
P 1L4.0 1 2  3.427E-09 L .433E-01 7100  

126.0 0 0 .  0. 7 1 0 0  
0  128.0 2 1  6.027E-09 4.27YE-08 7 1 0 0  
6  130:0 0  0. 0. 1 1 3 0  
P  132.0 0  2 . 3 6 4 t - 1 0  1.67Ut-UY 7 1 5 0  

134.0 4  1.107E-09 8.391E-OY 1 2 0 0  
0  l j b . 0  0  0 .  U. 7250  





I t 5 1  U 6 5  I U b U 5 T  2 8 s  L b Y  0 1 5 4  TU 0 2 2 4  P I T  
ZINC ~ U L F I L E  K E L E U S L  F R u n  ~ L F V ~ T I U N  UF I I ~ Y  

16UUM A ~ C  S A ~ ~ P L ~ Y  H T  1 . 5 ~  !I= 9.7 n / i t c  A r i i i w  

A Z I M U T H  EXYOSURt E I U  L U / U  D I S l 9 ' i C t  
D E G 4 t E S  GM-SEC/CU.H SkC/CU.M 1 / 5 1  M L T E k 5  

X l O t  +b  

l E S T  UU5 AJLJST 2 8 .  l r 6 Y  b i b 4  TU 0 2 C 4  PST 
Z I t ~ C  5 U L F I O t  H F L t h S E  FkUM t L C V 4 l l j Y  J F  1 1 1 q  

j ? ~ u H  AkC A I L  I 1 . 5  It: 9 .  I M I S t C  AT111Y 

> .  

Y . 3 1 1 L - U Y  
1. t > d d t - o l  
Y . u 5 b t - 0 7  
1 . 4 3 2 t - U b  
3 . d ~ 3 E - d h  
3 . (  ~ L I t - l l b  
3 . 5 ~ 5 t - U b  
5 - 5  b l  t - n o  
7 . 8 5 5 t - 0 6  
h . d ~ > E - o b  
5 .  f n l r r k - i l b  
I , .  ,' / l o t - O f ,  
' ~ . ~ t , l l - o f ~  
b . > f > I - u b  
5 . 1 2 1 t - U 6  
4 . 3 5 4 E - U 6  
2 .  6 5 Y E - 0 6  
Q .  1 3 4 k - U 7  
1  . L L c L - 0 7  
7 . 4 4 9 1 - ~ 3  
I,. 

T E S l  U d 5  AUTPIIST 2 8 8  1 9 6 9  0 1 5 4  TU C 2 L 4  PST 
FLUUHESCEIN RELEASE FROM t L F V A T l U N  O F  5bM 

l b O O H  ARC SPWPLER tIT 1.5M U *  8 . 2  M/SEC AT 56M 

A Z I Y U T t I  EXPOSURE E l 0  
DFGaEES GU-SEC/CU.H StC/CU.M 

X l U E + 6  

T F S 1  UI '5  A'JOUST 211, 1 9 6 9  0 1 5 4  111 0 2 z G  PST 
FLI I I lKESLE I F (  R F L l A S F  F * L M  I L f  V A T I L t i  0F 513M 

r l C c r l l  ARC SAMPLER +IT 1  . S M  0: i t , '  H / L L C  A T  5 6 U  

2. f>> i t t - -Oo  
J. 
L . l l 5 E - \ ! 7  
9 . 0 3 3 t - 0 1  
, l .YL'5E-bL 
8 . 4 5 d E - 0 0  
1 . 2 5 3 E - 0 5  
1.37'11-CL, 
1  . 5 3 6 F - d 5  
1 .u t131-05  
1 . 0 9 7 2 - 0 5  
1 . 3 1 6 t - 0 5  
1 . 3 1 6 r - C I  
1 . 3 4 u ~ - ~ 5  
1 . 3 7 9 ~ - ~ ' 5  
1 . 1 Y l I - - b 5  
1 . 1 5 v i - 0 >  
6 . 9 Y 5 I  - O f ,  
' , 7 1 0 t - 0 6  
Y . 9 2 Y E - 3 1  
2 . 6 6 3 E - t i 7  
2 . Y 8 6 E - I U  
i ) .  

CRl !SSUlNL~ INTEGRATED. 1 . 1 2 3 E - 0 3  Y . 2 0 7 E - 0 3  
SEC/SO.M l / U  



T t S T  U85 AUGUST 28.  1 9 6 9  0 1 5 4  TU 0 2 2 4  P S I  
FLUnRtSCEIN RELEASE FKOM k L E V 4 1 1 0 N  OF 5bM 

50001! ARC SAMPLER HT 1.511 U r  8.2 H/SEC A1 56H l L S l  U I 5  AULUSI 2s. l Y b 9  0 1 5 4  111 O224 )'ST 
ZINC SULFIDE R ~ L E A S ~  t r un  L L F V P l I U Y  o t  1 1 1 ~  

5003M 4RC SAMPLER 4 1  1.5M 11- 9.7 !4/SLC 41111M 

100.0 3 3. 
102.0 ' 2.3b4E-10 

' 104;O ' 1 1 5  3 .150t -UU 
Y 1lJb.O. . 1 5 3 6  C.341E-37 
t 108.0 2 0 9 1  5 .YO7t -07  

110.0 1 4 2 4  4 .025E-07 
112.0 . 5 2 1  ' 1.431E-07 
114.0 4 3 6  1 . 2 2 8 t - 0 7  
l l b . 0  2 6 1  7 .315E-01 
116.0 7  2.0OYt-UY 
lLU.0  U ' O .  

0. 
L .2+3E-99 
3 .153E-07 
4 . 2 l l t - 0 6  
5.73UE-06 
3 .905E-06 
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117.n 1 5 5  4 . 3 u ' , t - u 8  

Y l l H . 0  1 1 1  3 , 1 5 5 f - L h  
119.0  4  I . l b 7 i - U Y  
120.0 2 9 . ? 1 7 t - 1 l ,  
121.0  C 0 .  
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1 . 4 1 L f - 0 1  
Y .  5 5 S E - b b  
1. 7 ~ > k - 0 7  
I . ( .  J 9 t - d l  
' 9 . L l b l - 0 7  
Y . 4  I L L - I l l  
I . c  ? ; I f - U 7  
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0. 
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9 4 b L u  
Y.01,4t-0d $ 5 7 0  
? . C ~ l t - O E  4 7 1 0  
I I - I  4 7 7 9  
1.4IJE-dl 6 4 1 ~  
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DEGREES 6M-SEC/CU.H SEC/CU.H I /SU.H METER5 

X 1 0 E t 6  
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ZIYC SULFIOE RELEASE FROM ELFVITIUN OF 1114  

70,OOM 4RC SAMPLER 47 1.5# I#= 6.2 HlSEC A l l l l M  

t 1 0  t U / P  UISIANCt AZIMUTH FXPOSJIE 
DEGREIS GM-SEC/CU.M SFC1CU.M 1lSU.M NETtRs ' 

XlOE*b AUGUST 29, 1969  0056  TU 0 1 2 6  PST 
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16.0 6 3 . E -  1 -  1280 . 7OOON ARC SAMPLER H I  1.SM Um.4.9 M/SEC AT 56H 
- - .  
7fi.O 
80.0 

6 88.0 
84.0 . 
Rb. 0 
na.9 ' , 93.0 
92.0 
94.0e 
96.0 
9d.0 

130 .,O 
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' 104.0 , 
106.0 
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118.0 
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7lNC SULFIDE UlLLASE F K l l E l  L L I  VPIIUN IJt I l l 4  
ILUOUM ARC SAYPLLR III I . ' Y  I t *  6.2 M l5 IC  A l l l l H  '1l.n Y 4.557C-119 2.2331-00 128U0 

L U / Q  0 I S l & V C t  
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129UO 
4 96.0 24  1.147k-ub 5.6191-03 12900 

97.0 0 0, 0 . 97.0 31 1.5bOF-38 7.3481-bd 1 2 8 ~ 0  
1 7.457L-1L 4.U71t-UY IdUOl'  7  9P.O 
2 1.1791-JY 7.5J lE-uY 12Y5J 

7 98.0 4 3  1 .8L6t -JA 9.LY3E-08 12BUU 
99.9 

7 3.732E-b4 C.314t-118 1ZLbU 
VV.0 47 2.249E-OH l . 1 0 L t - 0 7  ILUUU 

5 100.0 
7 3.  IS,L:trv L.>I'.C-IIJ 12890 

4 l('U.0 82 3.896E-Ud 1.9U3L-07 1280b 
101 .n 

0 0. L .  ICUU0 
I U I  .U 9 2  4 . 3 3 7 ~ - 0 8  Z ~ I C ~ C - O ~  I ~ a b u  

9 102.0 
18 8.839E-b9 5.480E-08 lCOUD 

9 lUZ.0 108 5.072€-08 2.485E-07 12800  
103.0 

13  5.137E-03 . 3. l5bE-CJ 1LBJO 
1U3.0 155  7.277E-08 3.5CbE-07 l28OU 

134.f) 
-0  3.141L-dG 1.9'.8[-bd 1293U 

1 I! 4 . 0 255 1 . l 98E-07  5.871E-07 l L 8 J U  
9 1U5.0 

V 4.SI'ql -Us 2 .b , l l f -~L i  1:buU 
F 105.0 214 1.007E-07 4.Y35E-07 l2llOO 

106.0 
1 0  4.p1n1 -07 t -  ILUUL 

4 l0h.O 455 2.13CE-07 1.L4UL-06 1LbUu 
7 107.0 

12 t . f ldGt-U9 3.715E-US 1ct)Ou 
7 107.0 5 2 1  2.446C-07 1.1991-Ou 1dLUb 

5 10R.O 
70 1.414E-08 B.7bUE-5b 1 ~ 3 0 6  

5 1UM.0 474 2.227E-J7 l.OY1E-06 12900  
e 109.0 

173 R.151k-38 5.U54t-U7 12303 
G 1'9.0 

110.3 
672 4.C94E-07 2.C36E-0b l2OGlJ 

76 3.h73E-09 d.277t -J7 I t Y J U  
I l d . 0  809 5.HUOE-C7 I.Qb2E-3b IcAUU 

7 111.0 
149 7.U37k-Ob 4.36bE-07 l2BUC 

7 111.0 142 L.689E-08 3.27UE-07 12800  
112.0 

95L  4.492C-07 2.7d5L-bb l L d 0 0  
112.0 305 1.433E-07 7.O24C-07 12800 

P 113.0 
4 i J . l b11 -09  1.3401-OU 1LSJL 

P 113.0 145 6.83hC-08 3b35UE-07 I2HOb 
0 114.0 

lLU0U 
9 114.0 

0 .  
34 1.632E-08 7.9YbE-0d 128OU 

0 115.0 0 0. 0 115.0 
3 3.92RF-13 2.436E-L9 12905 

33 1.58RE-08 7.7BJE-0b 1LBJb 
2 116.0 

2 1.179E-39 7.357E-33 lZ43C 
116.0 I 5  7.C57E-09 3.458E-08 lLBUU 

117.0 
0. ~ z a o c i  

117.0 
0 0. 

1  5.734E-10 2.809E-OY 12bb0  
0 110.0 U 118.0 0 0. 0. 12800  

ti. 
2.161E-09 
3.026E-08 
9.293E-08. 
2.737E-08 
0. 
0. 
0. 

CRflSSYINO INTEGRATED. 5.298E-04 2.596E-03 
SECISQ.~ I I n  
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1 . n 3 > t - o ~  
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2 . 9 C q E - 3 8  
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4 . 7 C 3 t  -UY 
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0 .  
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2.6lbE-UU 
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ttk:bM A k C  S A M P L E R  HT 1 . 5 M  U =  7.b M / S E C  A 1  56H 

~ Z I M U T H  E X P O S U R E  E / U  .EU/O OISIANCL 
O E G h E E  S G H - S E C / C U . M  S E C / C U . N  I . /SO.M M E T E R S  

X l O E + b  



T t S l  V b l  T L  I 1  0 1 ~ 2  10 b / U 2  O i l  
Z I N C  S U L F I D E  H I L t A \ E  rR1.11 t L I U a \ ? l u h  lit 1 1 1 Y  

l b D 0 M  4RC S A U P l L R  4 1  1.5U l l =  b.4 q /SEC A l l l l q  
I 

A Z l M U T H  EXPUSURL t 14 t U / J  0 1 5 T A f l L t  
DEGIEES GM-SFCICU.M SFCICII.~ i / r c . n  n r  rcr, 

X t ( l t * b  

I E S 1  U R U  SFPTLMIIFC. 1;. I ' l h q  ~ * l : l 2  I l l  C ;  .12 t ' 5 1  
ZI:JC SULFILJI u r L t A s L  t u < , t +  I I  I v a l l ~ ~ ~  I:I 1 1 1 r ~  

3 2 G U h  ARC SAI.PI FU 111 1 . 5 r l  1 1 :  e m . . ,  >l/!,FC ( , I  1 l l t  

ii. 

T t S T  URR S C P T E H l ~ t R  1 0 ~  1 9 6 9  0 4 9 7  1U 1 4 L 7  P i 1  
F L U U U t s C E I N  H t L E h ) t  t'kUM E L F V f i T I U N  U r  5 b Y  . 

1 6 ~ 0 1 4  A H C  ~ A M P L E K  H T  1 . 5 ~  U =  7.6 n / S t c  A T  ~ ( B M  

A2 I 1 4 t J f h  EXPOSURE f 1 0  EU/O U I S l & N C t  
D E G R E E S  GH-SEC/CU.M SEC/CU.U I / S U . M  M E l i R 5  

X l O E * b  

TEST Uf id  SEPTEMBER 1 0 ,  1 4 6 9  0 4 9 7  T L I  1 4 2 7  I - > <  
FLUORESCEIN RELEASE F R O M  EL EVAT I u N  OF 5 0 3  

32GLIfi AkC SAMPLER HT 1.5N U s  7 . 6  l 4 /5EC - A T  5b14 

AZI f iUTt4 EXPOSURE E /O 
O E G R C E S  C M - S F C / C U . M  S E C I C U . ~  

X l O E * b  



l E S l  U d 8  S t P T t H B t R  101 1 9 6 9  0 4 9 7  T U  1 4 2 7  P S T  , 
F L I I C ~ E S C E I N  R L L E A S L  F ~ U M  ~ L E V A T I U N  O F  s b n  

5 0 1 ~ U h  ARC S A M P L E R  H T  1 . 5 4  11. 7 . 6  M / $ E C  AT 5 6 M  

T S T  U88 S E P T E M B E R  10, 1 9 6 9  0 1 3 2  T O  0 2 0 2  P S I  
Z I N C  S U L F I D E  R E L E A S E  F R O M  E L E V A T I O N  O F  l l l H  

5 0 0 0 M  ARC S A M P L E R  H T  1 . 5 H  11. 6 . 4  H / S E C  A T 1 1 1 M  

A Z I M U T H  E X P O S U R E  E / O  ' E U / O  D I S T A N C E  
D E G R E E S  GP-SEC/CU.M S E C / C U . M  1 / 5 0 . M  M E I E R S  

X 1 0 E * 6  

C R P S S U I N O  I N T E G R L T F O =  1 . 1 1 4 E - 0 5  7 . 1 3 0 E - 0 5  
S E C / S O . M  1/n 

L Z  l ~ u r t l  E X P O S U H  1 EIO E U / O  0 1  S T A N C E  
D E G F t E S  G C - S E C / C U . M  S t C / C U . U  I / > U . M  M E T E R S  

X l O E * h  

T t S T  U 8 B  S E P T E C D E R  10, 1 9 6 9  0 1 3 2  1U 6202 P 5 T  
Z I N C  S U L F I D E  R E L E A S F  F k O M  E L E V A T I O N  O F  l l l Y  

7 0 0 0 M  ARC S A M P L E R  H T  1.5M U =  6.4 N / S E C  A T 1 1 1 M  

&Z I M U T H  E X P O S U R F  E  1 0  E U / O  0 1  S T 4 N C E  
D E C R E E S  GN-SEC/CU.M s E c 1 c u . n  ~ / S P . M  N E T E R S  

X I O E * b  

I A L  I ' I L T H  E X P U S U k  t t I 0  E U / Q  b I S I A N C k  
: U E C S [ F :  6 1 4 - S C C / C l l . M  S E C / C U . H  l / S U . M  M E T E R S  

X l O t * l ~  

T t S T  U O I J  S L P T E ~ ' L I L R  1 0 ,  1 V b L  u 4 Y 7  T U  1 4 2 7  P S T  
F L I I  8 ,ESCEIN d E L L h S C  FkDM E L F V A T I U N  O F  56M 

] ; Y L ( I ~ ,  A C C  S A V l ' L t K  I T  1 .5Y  11. 7 .6 H / S E C  AT 5 6 M  

t l l / U  U 1 5 1  A N C t  
1 J . I  H E I E h S  



TEST 0 @ 8  S E P l t W t R  1 0 .  1 9 6 9  0 1 3 2  1U b d b d  P I 1  
ZIUC SULFIDE RELEASL fRCM L L F V I l l b N  OF Ill* 

1 2 8 0 0 1  4RC SAMPLER UT 1.5M U* 6 . 4 M I S E C  A I l l l M  

AZIMUTU ~ X C O S U R ~  EIQ ~UIQ DI S I ~ ~ N C L  
DECREES GM-SEC/CU.M S tC ICU.4  , 1 I S U . I  q L l E R 5  

X l O E * b  

I d  OOU 
1 2 1 0 0  
1 2 9 3 u  
1 2 8 0 0  
l 2 9 U O  
1 1 a U 0  
1 2 9 0 0  
1 1 8 3 0  
1 2 ~ U I I  
1 2 0 0 U  
L I D O 0  
1 2 1 0 0  

T f S I  UP8 S E P l t P U t l  16 .  1 9 6 9  0 1 3 2  I n  O r 3 2  b'51 
I I N C  SULFIDE REfE4SE FROM L L F V I l l U M  OF Ill* 

3?0OM ARC U*  6.4 M I S ~ C  l ~ l l l n  

1 E S 1  UP9 SFPIEMRER 10 .  I 9 6 9  6 4 9 7  TU 1 4 1 7  PST 
F L U I J R E S C ~ I N  R E l E l S E  FROX t L F V I l I U N  UF 5bM 

3 2 ~ 0 4  A R C  U *  7.6 a l s e c  A T  s b ~  

AI I ' U T H  nt IGHT L X P O S U R E  FIO t U I Q  DISTANCE 
O L C b t t S  N E l E R S  LM-3ECICU.H SEClCU.M 1ISQ.M NETERS 

X10E.0 



SAI4PL lkL  400M 1 0  1290UK. ShYPLlh(L  A1 LlhLY bht  TUlrCkr UI)T NC IRACLR TtlERLUN . NU ZNS UN 4OOM OR 8 0 0 H  ARCS4 
ZINC SULFIDE TRACER t H h l A C [ b  UY f h l l S ~ r r l h ( 0  E k T t Z l  I IF  AWCh. F L U L l k t S C E l N  C.RUSShINU U I S I K I B U T I U N 5  SEEM 1 U  EXTEND 
LFF EUGES OF ARCS fREbUENI I  Y t  L'UT CPkTAMI64Al l ~ l k  I 5  P O b 5 l t ) l L I T Y .  lJElTt iER IRACER OBStRVED AT 1L800M ARC. 

TCS? U s 9  S E P T E M U E R  1 1 s  l Q b Y  0 1 1 8  TO b 1 4 8  PST 
I I N C  SULFIDE RELEASL FUUM CLFV9TIUN Ot  1 1 1 4  

4 0 0 H  ARC SAMYI.ER HT 1 . 5 M  11. 3 . 6  M/SfC I T l l l M  

TEST U 8 9  SEPTLMBER 11,  1 9 6 9  0 1 1 8  T I l O l ' B  PST 
FLUORESCEIN RELEASf FROM ELEVATIUN OF 5 6 1  

4 0 0 N  ARC SAMPLER HT 1.5M U' 3.U M/SEC AT SbH 

A2 IHUTH LXPOSURE L / U  t U / O  b I S I A N C E  
DEGREES GP-SFC/CU.M SfC/CU.E; I l 5 G . M  H F l t R S  

X l O F + b  

~ Z I ' M U T H  EXPOSURE E/O 
DEGREES GM-SEC/CU.M SEC/CU.M 

X l O E 4 6  

CRLSSWIND INTEGRATEU= 1.159E-04 3 .478E-04 
SEC/SO.H 1 /n 

T t S T  UBY SEPTEH6ER 11.  1 9 6 9  6 1 1 8  1U 0 1 4 8  PST 
FLUUkESCEIN RELEASE FROM ELFVATION OF 56H 

b 0 0 : l  ARC SAMPLER HT 1.5M U =  3.0 M/sEC AT 56H 
TEST U89 SFPTEHCER 1 1 .  1'369 0 1 1 8  T U  O l i d  V 5 T  

Z1t4C SULFIDE HELEA5E FKLH ELFVLTIUN Uk 1 l L M  
8COM ARC S L I P L t R  I i T  I . > h  (1: 3.6 M l 5 t C  i \ T l l l : <  

AZIMUTH EXPUSUKE EIO EU/P U l S T A h L L  
DtLHEE5 GM-SEC/CU.M 5ECICU.H 1  MCTEkS 

X I C E * 6  
A2 IUUTH EXPUSURE t /L' t U / b  D l  5TPiiC.L 
DFGKEES GH-SEC/CU.H SFCICU.ll . l /SP.) l  I t t l t k S  

X 1 3 T + 6  

TFST U 6 Y  StPTEMuER 1 1 .  l V 6 Y  G l l d  1 0  b l 6 H  PST 
FLUl lRESCElN HFLFASt I RdM E L t V h T I u t J  LIF 5bl l  

16'~0'4 AdC SAMPLER HT 1.5M U= 3.u t4 /5 tC A 1  56M 



TEST U09 SfPTEMBER 1 1 9  1 9 6 9  0 1 1 5  TU 01C8 P S I  
ZINC SULFIDE RELEASL fRSM I L T V A T I U I  UF I l l M  

32C3M ARC SAMPLtR HT 1.5H i l =  3.6 M/SEC A l l l l M  

T L S 1  U8Y SEPTCRUCL 1 1 ,  1 9 6 9  0 1 1 0  111 01wH 1'51 
FLUIJN~SCEIN R E L E A S I  r r  Jn LL IVAI  ILIN III 5 6 ~  

3203M A R C  SAMPLER HT 1.5H U =  3.u t4/5EC 81 56N 

A2 IMUTH FXPOSURE F / 0  
D t 6 h E E  S GM-SEC/CU.M SEC/LU.M 

~ 1 b E t b  

C 72.7 1 2 7  9 .5YkE-08 
E 73.7 1 5 9  1 . 2 0 1 E - 0 7  
E 74.7 2 4 6  3 . 8 5 1 E - 0 7  

7 5 . 7  2 9 5  2 .221E-07 
3 76.8 1 0 2  7.67flE-U8 

77.8 0 3 .L13E-13 
t 7P.8 1 1 . 4 4 6 F - 0 9  
C 79.8 5 4 .177E-09 
k U0.8 2 2.008E-09 

'31.0 3 2 7  2 .462E-07 
9 2 . 8  2 3 1  1.73YE-07 
b3 .b  0 0. 
4 4 . 8  1 5 0  1.12RE-07 
"5 .e  2 1 0  1 . 5 t b t - 0 7  
'1h.B 5 7  4 . 2 Y 7 t - 0 8  
5 7 . 0  1 8 5  1 . 3 9 4 E - b 7  
i Y  .II 6 0 5  4.55bE-:7 
99.9 4 4 4  3 .345C-67 
Y ~ . R  4 9 8  3 .747E-L7 
9 1 . 1  1 2 1 4  9 . 1 2 8 1 - 0 7  

S 9 1 . 1  4 6 0  3 .463E-07 
03.B 1 0 5 0  7.8'49E-07 
9 4 . 8  2 0 8 2  1 .566E-06 
95 .8  3 2 2 6  2 .426E-06 
96.8 3 0 2 4  2 .274E-06 
97.8 1 0 7 3  B.06HE-07 
98.8 1 0 9 5  8 . 2 3 7 t - 0 7  
99 .8  6 6 9  5 . 0 3 2 E - 0 7  

100.8 5 0 9  3 . B i 7 E - 0 7  
101.8 2 5  1 .887E-08 
102.8 0 7 .229E-10 
103.8  2 1 . 7 6 7 L - 0 9  
104.8  1 1 .365E-09 
I J 5 . 8  5 4 .177E-09 
1Lb.H 3 C .  

TEST U I 9  SfP lEXRER l l r  1,469 G11H TU U 1 4 d  P 5 i  TLST UHY SEPTtHI lEk 11. 1 9 6 9  U l l 8  1iJ Ol,+M P57 
ZINC SULFIDE RELCASF FROM L L l  blaT11JH UI I l l C l  l LUL luESCElN RELEASE FkOH E L F V A I I L I ~ ~  O F  5 6 M  

5 0 0 0 N  ALC SAMPLtR H I  I.'JLI I ! =  i.0 ;.l/5EC A T l I l H  hU001l ARC SAMCLtR HT 1.5M 11. 3.0 i 4 / 5 t C  A 1  5611 

L 1  IMUTH EXPUSURL 1 / l J  I U D l S T A N C t  AZ l t lUTH EXPOSURE E / O  kU/O O l S T I N C k  
DEGREES CM-SFC/CU.M ;FC/CU.M I S  t l t l t K 5  DFGXtES GM-SEC/CU.M 5ECICU.M I /SU.M METERS 

X l O t  46 X l O E I b  

CROSS~IIND INTEGRATED- 1 . b 7 1 L - L 5  
StC/>bI.M 





C R U U N D  L E V E L  S A u P \ l  bL 4 0 O M  TO 1 2 8 U O M :  S A M l ' L l N C  O N  n N t  T U Y E U  AT 3 2 0 0 M .  N O  Z W S  O B S E R V E D  O N  4 0 0 M .  8 0 0 M  OR 
1 2 n 0 0 M  ARCS.. I N S  P L U H E  L I K E L Y  O F F  PIORTH EDGE OF 7 0 0 0 H  4 N U  l 2 d O O M  ARCS.  
F L U U R E S C E I N  D ' I S P F R S A L  FOR O N L Y  4  M l N .  T d U S *  S L 5 Y I F l C I N C E  O F  F L U U h E S C E I N  h E A S U R E M € N T S  I S  M I N I M A L . ,  ' f  

T E S T  U 9 O  S E P T E P B E R  12, 1 9 6 9  0 2 2 3  T O  0 2 5 3  P S I  T'FST U 9 0  S E P T E M B E R  1 2 9  1 9 6 9  0 2 2 3  T O  0 2 2 7  P S T  
Z I N C  S U L F I D E  R E L E I S E  F R O M  E L F V L T I U N  O F  1 1 1 W  F L U O R E S C E I N  R E L E A S E  F R O M  E L E V A T I O N  O F  5 6 1  

4 D O M  I R C  S A M P L E R  q T  1 .5M U *  4 . 1  N I S E C  A T 1 1 1 1 4  4 G U K  ARC S A M P L E R  H T  1 . 5 M  U *  4 ; )  M / S E C  A T  5 6 M  

A Z I M U T M  E X P O S U R E  € 1 0  E U I O  O I S T A N C E  A 2  I M U T H  EXPOSURE E  I 0  E U / O  D I S T A N C E  
D E C R E E S  CM-SEC/CU.M SEC/CU.M 1 I S Q . M  M E T E R S  : D E C R E E S  CW-SEC/CU.M SECICU. I (  1 /SO.M M E T E R 5  

X 1 0 E + 6  t X l C E 4 6  

C O O  
4 0 0  . 
C O O  
400 
400 
4 0 0  
4 0 0  
4 0 0  
4 6 3  
4 0 0  

T E S T  U P 0  S E P T E M B E R  1 2 .  1 4 6 9  0 2 2 3  T J  0 2 5 3  P S I  l t S T  U 9 0  S t P T E M b E R  1 2 ,  1 9 6 9  0 2 2 3  T O  0 2 2 7  P S T  
Z I N C  S U L F I D E  R F L E A S E  F R W  E L F V A T I U N  U F  l l l M  F L U t l R E S C E l N  R E L E A S E  F R O M  E L E V A T I U N  O F  56M 

soon A R C  S A M P L E R  HT 1.511 , u- 4.1 ~I .SEC ATIIIM soon ARC, [  S A M P L ~ R  HT 1 . 5 ~  U= 4,3 W S E C  A T  5 b n  

A Z I M U T H  E X P O S U R E  E l 0  E  U / O  D l  S  I A N C t  AZ l M U T v  .EXPOSURE € 1 0  E U / P  D I S T A N C E  
D E G R E E S  G N - S E C / C U . M  SECICU.M S U M  M L ~ E R S  , . O E C K L E S  G M - S F C / C U . M  S E C / C U . H  l / S Q . H  M E l E k S  

X 1 0 E * 6  X l O E * 6  
I 

C R O S S U i N D  I N T E G R A T E D *  0. 0. 
S F C I S 0 . Y  1 / Y  

T E S T  U P 0  S f P I E M E E R  1 2 .  1 9 6 9  0223 T l l  0 1 5 3  P i 1  
Z I N C  S U L F I D E  R F L E A S E  F 5 0 V  E L F V b l l U Y  O F  1 1 1 9  

l b O O l 4  ARC S A M P I E R  H I  1 . 5 M  11. 4.1. Y / S E C  A l l l l M  

A t  I M U T H  E X P O S U R F  C I U  € 0  O I S T A N C t  
O E G E E E S  G M - s ~ c 1 c u . 1 4  stc1cu.n ~ / s u . n  . n t r t ~ s  

X l O E + l  

T L S T  U90 S E P T E M B E R  1 2 ,  1 9 6 9  0 2 2 3  T O  0 2 2 7  P S T  
F L I I I I R E S C E  I N  K E L E A S t  F R O M  E L E V A , T  I U N  OF 5 b M  

I 6 G U M  ARC S A M P L E R  H T  1 .5M U =  4.3 H l S E C  A T  5 6 H  

A Z I M U T H  E X P O S U R E  E / P  < U / P  O I S I A N C E  
O t G H C E S  GH-SEC/CU.M S E C / C U . M  1 / S P . H  M E T F R S  

X l O E * b  



TEST ' U ~ U  SEPTEMBER 12. 1 9 6 9  5 2 2 3  TU 0 2 5 3  PST 
ZINC SULFIDE RELEASE FROM t L F V b T l U N  UF l l l M  

3 2 0 0 H  ARC SAMPLER HT 1.5n U= 4 .1  M / S t L  A T 1 1 1 ~  

A2 IMUTY EXPOSURt t / C  
DEGREES GM-SEC/CU.M SEC/CU.M 

X 1 0 E 4 6  

89.8 0  0. 
90.8 0 0. 
91.9 R1 2.1991 -UH 
92.U 1 2 1  5 .979t -UR 
93.8 4 2  1 . 1 5 7 t - 0 8  
9 4  8  179 3 . 5 1 0 L - J 6  
9 5  .8 L 0.  

H  96 .4  ZUY 5 .670F-38 
H  97.8 2 5 6  h . 9 4 3 t - U U  
H 98.8 1 3 1  3 . 7 4 2 t - U ~ I  

99.8 1 2 4  3 . 3 5 5 t - 3 9  
1JD.8 346 9.373E-uB 

E 101.8 3bM 9 .952E-08 
102.8 4 0 6  1 . 0 9 9 E - 0 7  
103.8 498 1 . 3 4 4 t - J 7  
104.8 4 3 2  1  .O8hE-U7 
105.0 1 8 0 5  4.H79E-07 
106.8 1 3 9 1  3.761 t - U 7  
107.8 1 6 0 6  4 . 3 4 7 t - d 7  

3  108.8 2 0 %  5.51hE-J9  
109.7 2022 5 .46hC-J7 
110.7  7675 7 . 2 3 7 t  - 4 7  
111.7 25b4 6 . 9 3 1 t - d 7  
112.7 1073 ?.'1011-07 
113.7 1 5 4  4 . 1 6 6 L - d b  
114.6 214 ~ . ~ Y ( ? ~ - L J U  

2  115.6 1 3 4  3.62hE-OR 
116.6  15 4 . 7 4 3 t - 0 9  
117.6 0  0 .  

TEST U90 SFPTLt'RER 1 2 ,  1 3 6 9  0 / 2 3  1 ' )  0 1 5 3  P I T  
l l Y C  SULFIDE RELEASE FGUFI I L t V A l l L I N  I I t  I l l ?  

500JM 4RC S4MPLER Y? 1.5Y ( I =  4.1 q / h t C  A T l l l Y  

h 2  IMUTH EXPOSUHL L  / U  t U  I j I 5 I A I q C L  
O E G U F E S  G M - S L C / C U . M  S ~ C I C U . M  I / S U . M  n t T t u S  

X13E+6 

TEST U 9 0  SEPTEMBER 12.  1 9 6 9  0 1 2 3  TO 0 2 2 7  P 5 T  
FLUORESCEIN RELEASE FROM ELFVATION O F  56N 

3 2 ~ 3 ~  C,RC S A M P L E R  HT 1.5M u s  4.3 n / s E c  AI 5611 

AZII IUTH EXPOSURE €1'2 EU/O DISTANCE 
D E G R E E S  GC-s~c1cu .n  s E c / c u . n  ~ / S O . M  n t r t u s  

X10E46 

CH1,SSKINU INTEGRATED- 2 .763E-04 1.18ME-03 
SEC/SO.M 1  /M 

7 1 5 1  U 9 0  SEPTtMBER 12. 1 9 6 9  0 2 2 3  TU 0 2 2 7  P5T  
FLUUHESCEIN RELEASE rUOM E L E V 4 T I b N  OF 5oY 

50UUX AHC SAMPLER HT 1.5M U =  4.3 M/SEC AT 5bM 

CRUSSYINO INTEGRATED= 9.2U7E-04 3.95YE-03 
S E C / S O . M  1  /M 



1 f S 1  U 9 3  S t P T E M B E I  1 2 ,  l 9 b P  0 2 2 3  1 3  0 1 5 3  P S T  
I I N C  S U L f I D E  RELEASE FROM E L F Y L I I O N  OF 1 1 1 q  

70OOY ALC S A M P L E R  n l  1 . 5 ~  (1- 4.1 MISEC ATIIIM 

A Z l M U l U  EIPOSJRE t I P  EU/O D l $ l l M C l  
DEGREES LM-SEC/CU.M S F C l t U . M  1 I S J . 4  q t l t d )  

Z l U E I b  

1 t S l  U i . '  5tDTEHbEK 1 2 ,  1 9 6 9  0 2 2 3  I d  0 1 5 3  D 5 1  
Z l h C  SULFIDE R E L l A S E  FROM t L F V 1 T I U N  UF 1 1 1 q  

l i 8 0 0 1 '  AUC SAHPLLR HT 1 . 5 s  l l *  4 . 1  M/>EC 4 I l l l k  
1 t S 1  UY.1 SFPIEMBER 1 2 ,  1 9 6 9  6 1 1 3  TU 0 2 2 7  P S I  

t L U b 6 E S C E I N  R E L t A 5 E  FKOM E L F V A I I U N  OF 5bM 
I d a ~ O n  AYC SAl4PLER HT 1.5P U =  4 . 3 ' M I S E L  AT 5bM 

AZ I '4UTH EXPOSJRt E 1 0  E U l O  D I S I t L C t  
DEGRFES GM-SEC/CU.q SEC/CU.R I .  q t l t d i  

X IOF+b  
i 2  l8 lUTh EXPOSU,RE L / O  t U l 0 .  U l S T A h C t  
U f L V f E S  LM-S1CICU.M 5 tC ICU.M I />U.W M E l E R 5  

X l U E t b  
I. 91.U U 0 .  (i. l 1 8 U L i  

T U l t R  bA1A FOLLOU.... 

A2 IMUTW HElLMT EXPflSULE F /O 
OEGREES METERS GP-SLC/CU.U SEr /CU.M 

X l U F t b  , 

1 1 5 . 4  . ?  5 7  
115 .b  .4 6 2  
1 1 5 . b  .LI l e h  

2 1 1 5 . 6  1.5 ' 1 3 s  
1 1 5 . 6  1.0 8 8  
1 1 5 . 6  1 . 1  I G b  
115.6 6.2 1 b 5  
115 .6  9.3 5 5 0  
115 .6  12.G 5 5 0  
11:.6 15 .5  1  b 7 0  
1 1 5 . ~  1S.L 1 6 0 7  
1 1 5 . 5  . 21 .7  9 3 7  
1 1 5 . 6  2 G . b  db?  



(klllJl.lJ L L V t l  SA P L l h L  40On 111 12lIUl)M. UNL l l J J F k  SAMPLIId6 I lNLY A1 3LU0M. 115.6 UtC.  
NII I l N C  S U L I I D I  1 I l h S l f i V t ~  IIN 4OLll4 ARC. I~EAVY UUST LIN l i a 0 U M  L t A V t S  U N C L R l A l N T l l S  I N  ASSAY IIt L l N C  5 U L I I O C .  
t b t ( . t  H INIJ  L I I ~ F ~ T I I I N  h t l L r k  r ~ ~ f i r n l f . ; )  A R U V ~  ~ L I Y  ~ L ~ V I I I U N .  

1 1 5 1  U Y I  $1 TI CRFh 24. 1 9 6 9  0 1 4 4  I U  UL14 PST i T t S T  U Y l  SEPTEMBtR 2 4 1  19bY 0 1 4 4  111 0 2 1 4  YST 
L I q C . . S u L F l D  RtLCASC I R b N  t L I V & T l u N  Ill l l l M  FLUURESCEIN K t L t A S E  F U O d  E L F Y A T I b N  U t  5cH 

403M ARC S  YPI. tk 4 1  1.541 1 1 .  4 . 1  d/SEC A l l l l n  4bUW ARC SAMYLEK H r  1.5M U s  3.8 M / h t C  A1 5 6 s  
I 

l t S T  U 9 1  ~ ~ I P T ~ M B F R  2 4 ,  l Y b Y  0 1 4 4  T U  3 2 1 4  PST 
ZlNC SULFIUIE RFLFASi  T U I I M  LLFVAT111N O F  l J l H  

nrrun A R C   SAMPLE^ H T  1 . ~ ~ 4  1 1 .  4.1  n / b F c  ~ ~ 1 1 1 ~  
I 

I). 
l . 3 6 ? C  -08  
1 . 1 5 2 L - 0 7  
t l .669E-06 
2.h25E-U7 
1 .'J'/'*L - 0 7  
7 . 1 1 7 t  -U7 
2 . h j n F - 0 7  
3 .4 j11E-07 
7 . s a 9 i - 3 7  
9 . 1 1 5 t - 3 7  
7 .096 L  -U7 
1.907E-U7 
1 . 0 i 7 t - b ?  
3 .2 /CI  - b 7  
2 . 4 1 5 1 - 0 1  
4 . 7 J t j L - i l d  
i . I l V l ~ l  - 0 1  
4 . 5 5 7 L - 0 7  
2 . 5 d O t  - J 7  
1. !ilJtIL - 07  
5.,f1,71 - 0 7  
5  .44'1L - ~ l b  
7 .  

0. 
5.765 E-UY 
1 . 2 0 l E - 0 7  
6 .422L-08 
2 . 8 1 9 t - 3 8  
1 .444E-07 
? . O J l E - b 7  
fn.2YOE-U7 
1. h U 1 1 - 0 8  
6.035 t-OY 
7 .353E-10 
0. 
I . 2 6 l t - U Y  

T t s T  U 9 1  StPTEMBEK 2 4 ,  1 9 6 9  0 1 4 4  TU 0 2 1 4  PST 
FLUDHESLEIN RtLFASF FhOM ELFVATIUN I IF  5 t P  

H03M ARC $AMP1 LR HT l . 5 M  11. 3.t M/,lC A1 SbW 



T E S T  U ? l  S tPTEMt IER  2 4 9  1 9 6 9  
Z I N C  S U L F I D E  R t L E A S t  FRUM EL 

lbO?M ARC SAMPLER HT 1 . 5 M  

E U / U  D I S T A N C E  
I1so .n  I I ~ T E R S ' -  

1 F S T  U91  S E P T t H B E R  2 4 .  1 9 6 9  0 1 4 4  TU 0 2 1 4  &'ST 
F L U U U E S C E I N  RELEASE FRUM E L F V I T l U N  UF 5 6 M  

1 6 0 0 M  ARC SdMPLER H T  1 . 5 H  U =  3 . 6  M /SEC AT 56H 

CRLlSSNlNO I N T E G R A T E D *  1 . 8 5 6 E - 0 3  7 . 0 5 4 E - 0 3  
SCC/SO.M 1 /M 



7LST U 9 1  SEPTEMVFR 24,  1 9 6 9  
l l N C  SULF 1DE R f L . t A S t  Fk l lM t L  

32UOH ARC SAHPLI R HT 1.5H 

A L l M U l H  
DEGREES 

EXPOSURE E h0 
GN-SEC1CU.M S F C I  U.M 

X l O E + b  

0 0 .  

\ 
5 5  1 . 5 1 7 t - d b  

5 1 . 5 5 1 t - J 1  
1 4 1  3 .e jVF-JR 

G9 1 .2511 -1J1, 
1 8 4  5 . 1 ~ 0 3 f - 0 H  
2 1 1  5 . 7 6 ' 1 - ~ 8  
4 1 9  1 . 1 4 1 1 - ~ 7  
3 1 6  R , l , l l ~ l  -J i i  
6 6 0  1.791 1 - 0 1  
1.52 1 . 1 7 5 L - u 7  
3 3 1  8 . 9 4 7 1 - 0 3  
6 0 3  1.04' I t -07 
9 2 4  2 i 5 1 3 t - 0 7  

1 3 6 0  3,696E-07 
1 2 9 1  3 .4d3C-07 
2 3 6 7  6 .434L -U7 
2 3 4 9  4 .3351-07 
31Y2 H.676i-117 
3 3 h l  9 . 1 3 3 t - 0 7  
3457 9 . 4 0 1 t - 0 7  
1 4 5 0  6.65'11 - J 7  
3 t $ h ~  1.0G7L-35 
3243 N . H l 5 t - J 7  
7+1111 7.013C-LJI 
7 6 9 4  7 . 3 2 7 t  - b 7  
7 4 1 4  b . 5 6 2 t - b 7  
21'lU 5 . 9 ~ 1 t t - J 7  
1 9 3 3  5 . 7 ' ) S I  -: I 
157'> 4 .7d2 '  - 3 7  
14bU 3 . H b 5 t - 0 7  
1 2 3 5  3 . 3 5 9 L - 0 7  
1 J Y 3  2 . 9 7 1 t - J 7  
1 3 4 2  3 .649E-57 
1 2 7 7  3 . 4 1 1 E - 0 7  

6 2 7  1 .70hL-U7 
7 4 7  ? . L j ? I - L 7  
717 1 . 9 5 1 C - J 7  
5 6 9  1 . 5 4 7 1 - ~ 7  
4 0 1  1  . 'JYUL-J7 
5 1 0  1 . 3 d P L - J 7  
6 4 6  1 . 7 5 7 L - 0 7  
375 1  . O 2 6 i - J 7  
1 9 5  &.ULHL-b6 
2 7 0  5.1J17C-J5 
3 5 5  9.f.571 -.., 

1 1115 4.499: - u t '  
1 3 0  3.76)C-UU 
249 5 . 7 5 7 i  - , I 1 8  

242 l b . 5 ~ ~ ~  - J H  
1 0 5  7 .871~1 -C)b 
l h 9  4 . 6 1 5 E - b h  
2 1 5  7.213F-uU 
1 4 9  4 . 0 7 1 t - O f  
2 0 6  5 . b 2 3 t  - 0 8  

l L S l  UP1 S L P l t H H t R  2 4 ,  1 7 0 9  
FLlJnKESCEIN UtLEASE F R U M  t l  

32CUE A U C  SAMPLER Ill 1.5M 

, 101.8 1  
1  L ? .  rt 1 
I lJ3 .8  1  
114.A 1  
105.R 0  
l'J1, 0 8 1  
107.0  2 
III~] . B  3  
1 1 4 . 7  2  
l l f ) . 7  1  
111.7 4  
1 1 2 . 7  7  
113.7  59 
114.6 1 0 7  

5  115.6  1 9  7 
1  1  6 . 1, 2  0 f, 
117.h  329 
11 1.1, 3  0 '1 
11'4.5 5 1  1  
1  d 1, . 'd 7RU 
111.5  7 8 3  
1  r 2 . 4  94u 
1 1 ? . 4  1 J 0 7  
11'..4 1 2 0 9  
1 / '  -4 1 3 2 1  

t 1/t9.3 1 2 5 4  
I /  1.3 I l k 7  
1, - 3  1 2 3 2  
1,'J.T 10'>2 

., l : u . 4  6 2 6  
1 .1.2 1  IJ 30 
132.2  9 8 5  
1 3 3 .  2 1 1 5 2  
134.2  1 1 8 7  
135.2  YMS 
1 i t  .2 1 1 Q 7  
1 ,7 .1  13'97 
I ,, .I 1 j 9 7  
1 3 9 . 1  1 3 4 4  
l i U . 1  1 3 6 6  
1 4 1 . 1  1 1 2 0  
142.0 1 1 2 0  

. 147.0 963 
4 1 0 4 . 0  1 9 7 5  

145 .0  9 1 8  
1411.0 7 311 
l G b . 9  5 1 1  
1'47.9 50U 
14d.Y 2 9 7  
14Q.Y L35 
1 5 0 . 9  2 2 5  
l 5 l . F  2 1  3  
151.11 2 1  3  

h 1 5 i . d  1 7 4  

( R l  SSl:INO INTEGRATED= 



TEST U P 1  SEPTEMB€R 2 4 e  1 9 6 9  U 1 4 4  TU 0 2 1 %  FST 
ZINC SULFIDE RELEASE FROM ELFVPTlUH UF l l l W  

5000M ARC SAMPLER HT 1.5M U =  4.1 M/SEC A T l l l M  

AZlMUTH EXPOSURE t / O  1 J / 3  O l S I P N C t  
D E G R E E S  GII-SEC/CI).M SECICU.? O M  nt I E r ,  

X10E+6 

4 100.0 0  0. d .  - 6 9 0  
2 102.0  0  0. 0 .  4 7 1 0  
C  104.0 0 3 .  0.  4 7 7 0  
9 106.0 1 0  2.YShE-09 1.21CE-08 4 9 1 0  
E 108.0  6 4  1 .751E-06 7.17dE-08 4 8 7 0  
5 110.0 9 9  2.7lJhE-08 1 .109C-07 4 9 2 0  

112.0 5 2 1  1 . 4 l H E - 0 7  5 . U l L t - 0 7  4 9 9 0  
114.0  1 6 6  4 . 5 ~ 5 F - U u  1 . 1 5 5 i - 0 7  5 0 8 0  
116.0 6 0 7  1 . f  5 1 t - d 7  6 .76YE-J7 5 0 L 0  

5 118.0 4 9 8  1 .354E-07 5 . 5 5 1 E - 0 7 '  5 1 3 0  
E  120.0 6 2 2  l .h1J3E-07 6 .Y40E-07 5 1 3 0  
6  122.0 7 1 1  1 . 9 3 4 1 - 0 7  7.YL'YE-117 4 8 3 0  
E 124.0  3 0 0  8 . 1 6 3 E - 0 1  3 .347E-07 4 6 6 0  
E 126.0  1 9 $  5.735E-0b 2 . 1 5 7 E - 0 1  4 7 7 0  
E 128.0 1 6 0  4 .366E-b8 1.7rJUE-07 4 3 J U  
9  1 3 0 . 0  1 4 5  3 . Y 4 5 t - U d  1 6 1  I -  4 Y 7 0  
4 132.0 2 0 2  5 . 4 Y l t - U B  2 . ~ 5 l f . - 0 7  4 9 8 U  
7  134.0 1 2 1  3.1UCC-08 1 . 3 5 L t - 0 7  4 3 9 0  
E 136.0  9 1  2.4LOL-OH 1 . 0 - 0  5 3 0 0  
5  138.0  H B  2.317t -OH Y.835E-08 > 0 2 0  
E  140.0  h l  1 . 1 3 7 L - J U  4.1 b I E - 3 t l  5 3 6 0  
L 1'11.11 31, I 1 - 1  . I J - i  50'111 
E  144.0 j 7 . 1 -  I -  '>I 3 0  
6  146.0 2 2  6 . 1 3 Y t - J Y  ~ . 5 1 l C - ( r 8  >1YO 
E  14d.0 26 7 . 1 6 2 t - 3 7  L.931E-UO 5 2 4 0  
R 150.0  2 7  7.3YJC-J9 3 . J j U E - 0 9  5 3 J 0  

TEST U 9 I  SEPTtMRFU 2 4 ,  1 0 6 9  0 1 4 4  111 0 2 1 4  P S I  
ZINC SULFIDE K i L t P S E  FRbH L L F V L l I d N  U I  l l l Y  

7000M &WC SAYYLtR H I  1.5Y 0: 4.1  N / > r C  A T I I I M  

AZINUTH EXPOSURt E f J  LU/O 0 1  SIPhCE 
DEGREES GM-SEC/CJ.M SI l fCU.14 l/SL..M WLTEC\ 

XlDE+C 

CkOSSbilNO INTEGRATED- 4 . 0 7 3 E - 0 4  1 .670E-03 
S E C I S O . ~ ~  r / n  

TEST UP1 SEPTEMBER 2 4 .  1 9 6 9  0 1 4 4  TU 0 2 1 4  PST 
FLUORESCEIN RELEASE FROM ELFVATlUN OF 5 b M  

5 0 0 0 ~  A R C  S C M P L E R  H T  1.514 U *  3.8 n / s E c  a 1  5 6 n  

T I S T  U Y l  SEPTtHBER 2 4 ,  1 9 6 9  0 1 4 4  1U 0 2 1 4  PS7 
FLLOKESCt I N  RELEASE FKUH ELEVPTIUN OF 56M 

7U0,)Y ARC SAMPLER t i 1  1.5M U =  3.8 H/SkC AT 56M 

A2 11!117H EXPOSURE E  /O 
O t C N t E S  GM-SEC/CU.M SFC/CU.H 

X10E+b 



0. 
6.992E-0'4 
6.0hUE-03 
5.5Y3c.-UY 
3.263E-09 
2 .79  7E-09 
2 .237E-08 
9 . 3 2 2 E - 1 0  
0. 
6 . 9 Y L E - O Y  
2.657E-Od 
9 . 7 d a t - 0 9  
U. 
2.377E-05 
3 . 2 6 3 1 - 0 3  
6.526E-0Y 
3 . 5 n 4 t - 0 8  
Y . Y L t 8 I - 0 6  
4.6151 - 0 U  
1 . 2 5 5 C - t J l  
4.9316-UI l  
9 . 4 b ~ r  - o h  
L . i " l a L - t i ~  
1 . 5 3 d L - U n  
2 . 4 3 7 E - l ~ b  
3 . 2 1 L F - l ' b  
Z . i ~ j t - . ) a  
~ . 3 j y r - o , j  
7 . ( * , l l  - t l < !  

l . l L b 1 - 0 1  
1,211Il - J l  

1.1 L I L - 3 1  
d.25JE'-Uo 
4. 1 4 b I  -0t1 
1.2111-On 
1 . L l a l  - v d  

3 . 7 2 , L - > C  
1.e t  6 E - o b  

LI. 

1 . j c  5 r - I l u  
/ . % ~ : l . ' , l  -b t i  
L : . , ~ . t - u b  

". 
2 . 4 2 s E - L L  
0 .  
u .  
b.39bE-C+' 
L. 
C. 
0. 
6 .  
l.:9PE-:d 
1.531E-?.; 
L . ? 3 l f - I 7  
2 . 7 ,  I t - 8  = 
2 . 7 ? 7 E - :  r 
7 . L 5 b f - L ;  
J.;76E-I: 
3 . : 2 2 t - : :  
F . ? < i E - i  J 

L .  

T C S l  U 9 1  SEP7EMUEH 2 4 ,  1 9 6 9  0 1 4 4  1 t I  U214 P S I  
FLUORESCEIN N E L L A S E  r R u n  E L F V A I I U ~ ~  nr s ~ r  

1 Z u J J H  AUC SAMPLLR 111 1 . 5 ' t  U= 3 . J  # / S f C  A 1  5 6 M  

A Z I M U T H  E X P U S U R L  t 1 0  
DEGREES GP-SEC/CU.M 5 tC lCY.M 

X lOE+6 



AZIMUTM n €  l G U 1  E IPOSURE f 10 E U l O  b 1 5 1 A N C f  
D E L Y t E S  METERS LM-StC /CU.M ILC ICU.11  S O .  MLTfRS 



GROUND LEVEL SAMFLINC 400'4 TO 1 2 n b f ~ f 4 ;  U I T H  PUSSIULE tXCEPTION OF FLUORESCEIN AT 12800Me ALL ARCS EMBRACE THE 
CRDSSLIND EXTENT OF THF TYPCEk. TKLCLK U l 5 T R I l i U T I U N S  E X l E h D  ABOVt TDP OF THE SINGLE SAMPLINC TOUER. 
N n  Z I N C  S U L F I U c  M B S k R v t L  UN GUUM. ~ L J M  U k  i 6 U J M  AkC) 

TEST U 9 2  S ~ P T ~ M J E U  Z L .  1 y b v  0 0 4 r )  11, 0111) T t S T  U9.2 SEPTEMuFR z 6 *  Oo48 l f l  O l l e  PST 
ZINC SULFIDE KFLFPSE F4JM E L F V P I I u Y  O F  111'4 FLUORESCEIN RELEASE F h a U  E L F V L T I U N  UF 5 6 9  

4 0 0 M  ARC SPMPLER n T  1 . 5 ~  1,. 5.4 n / ~ E c  AT1 lln 40014 ARC SAMPLER 1 - 5 M  U' 4.7 M/SEC AT 56M 

AZ lMUTH EXPOSURt E / J  tU lO DIsTINCE A t  IUUTY EXPOSURE t10 EU/Q DISTANCE 
DEGREES CM-SEC/CU.W SEC/CU.M 1/SU.M MEIERb O F G R E E S  G M - S E C I C U . ~  S E C I C U . ~  1 i s o . n  M E T E R )  

X10E+6 X 1 0 € + 6  

CRUSSWIND INTEGR4TEO* 1.33WE-06 6.287E-06 
SEC/SO.M 1  / W 

T E S T  U ~ Z  S E P T E M B E R  ~ 6 ,  1 9 6 9  '9411 1~ oi19 P 5 T  T E S T  U Y Z  SEPTEMBER 26.  1 9 6 9  0 0 4 8  T O  o ~ i e  PST 
ZINC SULFlOE RELEASE FROM ELFVATION Uf 1 1 1 N  FLUORESCEIN RELEASE FRUM E L F V I T I P Y  OF 56'4 

8OOM LRC SIMPLEY H I  1 . 5 ~  11. 5.4 M / S L C  ~ ~ 1 1 1 ~  8 0 0 u  ARC SAMPLER HT 1.5M U' 4.7 M/SEc 4 1  5 6 n  

AZIMUTH EXPOSURE E/Q t U / U  L I S f 4 1 i C E  AZIMUTH EXPOSURE E 10 EU/U DISTANCE 
DEGREES CH-SECICU.M SEC/CU.M 1/SQ.M METERS DEGREES GM-SEC/CU.M SEC/CU.U 1/SJ.Y 4 L I E R S  

X l O E * b  X10E*6 

CROSSWINO I N T E L R A T E O ~  0 .  0. 
SFC/SO.'I 1 /Y 

TEST U 9 2  StPTtP'REk 2 b ,  1'46'1 L 2 4 8  111 3 1 1 9  P S I  
ZINC SULFIDE R t L t A S t  FRUM C L l V 4 1 1 U N  I lk  1 1 1 4  

1 6 0 0 ~  LRC ShnPLErn HT 1 . 5 ~  ( 1 2  5.4 n / S E c  k ~ i ~ i n  

A 2  IYUTH FXPOSURt E 1 0  L J / O  U l S T A N C t  
DEGREES GM-StC/CU.M SFC1CU.N I/:u.H Y t  t l h 5  

. X1OE+6 

CROSSWIND I N T E G R A T i u =  0. u. 
SEC/:0.P4 1  /M 

CRGS SU I N 0  INTEGRATED= 4 .444E-07 
SEC/SQ.M 

> 

\ 
TEST UP2 SEPTEMBER 26, 1 9 6 9  0 0 4 1  TU 0 1 1 8  PST 

FLUQRESCEIN R E L E A S E  p u n  F L F V A T ~ U N  OF 5 6 ~  
l 6 O J H  4RC SAqPLER HT 1.5N U =  4.7 Y/5EC A1 56H 

A Z  IWUTH E X P ~ S U R E  EIQ E U / Q  O I S T L N C E  
DEGREES GM-SEC/CU.M SEC/CU.M 1ISU.M METERS 

X10E+6 

1 5 9 5  
1 5 9  h  
i 5 9 e  
l b U 0  
1 6 0 2  
1 5 0 3  
1 5 0 4  
1 5 3 6  
Ih lJH 
1 5 1 0  
l b l l  
1 5  1 3  
A515 
1 6 1 7  
1 6 1 8  
1 5 2 L  
1 6 2  2  
1 5 2 3  
1 5 2 5  
1 6 2 7  
1 6 2 8  
1 6 3 0  
1 6 3 2  
1 6 3 3  
1 5 3 5  
1 6 3 7  
1 6 3 8  
1 6 4 0  



T E S T  U P 2  S E P T E M R E R  2 6 .  1 9 6 9  OUGL) I U  0 1 1 U  P S I  
F L U O R E S C E I N  R E L E A S E  F R O M  E L ~ V I T I 3 Y  O F  5 6 4  

3 2 0 0 1  ARC S A M P L E R  +IT 1 . 5 M  U= 4 . 7  ' 4 / S E t  4 I  5 6 M  

T E S T  U 9 2  S E P T E M B E R  26. 1 9 6 9  0 0 4 8  TJ 0118 P S I  
Z l N C  S U L F I D E  R E L E A S E  F L U M  E L F V A T P U N  OF l l l k  

3 2 P O M  h R C ,  S A P P L E R  I l l  1 . 5 U  11. 5 . 4  h / S E C  A T l l l M  

A Z I Y U T H  E X P O S J R E  t 1 0  EIJ/O D I S 1 9 h C f  
D E G R E E S  G H - S f C / C U . M .  5 F C I C U . Y  ' I  ' I L I F R )  

! X 1 0 E * 6  

I 

T E S T  U P 2  S f P T E V U E W  Z h *  1969 0 2 4 3  T U  0 1 1 3  F S 1  
Z l N C  S U L F I D E  k t L I E A S C  t R I ! W  t L F V t t T I L N  L I I  l l l W  

5 0 0 0 P  ARC S A P P I E R  H T  1 . 5 b t  ( I =  5.4 H / S I C  A l l l l l ~  

A L l ' 4 U T U  E X P U S J R l  ~ l b  I U / U  U l > l l h C L  
D E G Y E E S  G M - S F C I C U . M  5 1 1 1 C U . M  1  ' I t l t k b  

X I 0 C * b  

L Z l M U T H  E X P D S U R t  t 1 0  t U / Q  O I S T A h C L  
D E G R E E S  G M - S E C / C U . M  S F C I C U . M  l / > O . M  P t l  t R S  

X I O € * b  

T E S T  U P ?  > c ~ ~ t n o t a  21 , .  1 r 6 9  b J r ~  ill n l l l  I $ 1  
F L U O R E S C E I N  R F L E b S E  F Q J W  L L f V f i l  I J Y  U t  5 b Y  

500U:4 ARC S A W P L t R  H I  1 . 5 M  ' I =  4 . 7  . I / S E C  A I  bbW 



TEST UP2 SEPlEMbEk Z h .  1 9 6 9  3 3 4 8  TU 0 1 1 3  PST 
Z lYC SULFIO.E RELEASE FnUM E L F V A l  ION OF l l l H  

7000M ARC SAMPLER 117 1.5M 11. 5.4 M/5EC ~ T l l l l r  

A t l M U T Y  EXPOSURE F I U  L J/O 0 1  S 14Y CI 
DECREES GM-SECIC1l.k Si?C/CU.M l/SLI.H MtTERS 

X1OE * 6  .I 

112.0 9 I ) .  0. 7 3 0 0  
3 114.0 1 4 0  3.927F-0U 2 . l i J E - 0 7  7 2 1 0  

116.0 337 9 . 4 3 1 t  -UU 5.093E-07 1 2 2 0  
113.0 H50 2 . 3 7 5 t - 0 7 ,  1 . Z I d k - O b  7 1 9 0  
120.0 8 3 8  ?.34?E-07 I .2b5E-Ob 715lJ 
122.0 4 5 9  1 .2h3E-07 6.Y29E-07 7 1 2 U  
124.0  ' 4 1.235E-09 6 .942E-09 7 1 0 0  

0  126.0 0  0. 0. 7 1 0 0  

CROSSWlNO lNTEGRATEO= 1.841E-04 9 . 9 3 Y f - 0 4  
SECI SQ.M 1  IM 

TEST U 9 2  SEPTEHBER 26.  1 9 0 9  L 3 4 6  I d  3119 YST 
ZINC SULFIDE RFLEASE FKUH E L F V I T l U N  OF l l l M  

1 2 8 0 0 M  4RC SAMPLER H 1  1 .Sn U= 5.4 H/SEC A l l l l H  

TEST UP2 SEPTEMBER 26. 1 9 6 9  0 3 4 8  13 0 1 1 5  PST 
FLUI)RE.SCElN RELEASE FROM E L F V I T l O Y  UF 5 5 9  

7 n o o n  A R C  s r n P L E R  HT 1.511 IJ= 4.7 YISEC A T  5 6 ~  

bZ1YUTH EXPOSUU F 
DEGREES GM-SECICU.9 

X lOE*6 

TEST U 9 2  SEPTEYBER 26'. 1 9 6 9  b 0 4 H  111 0 1 1 8  PST 
FLUDRESCElN WELE4SE F R U M  E L F V 4 l l j V  9F 56Y 

l 2 8 0 O N  4RC SAMPLER H I  1.5M U= 4.7 MISEC, 6 7  56H 

AZIHUTt i  EXPOSURt E / Q  EUlO ' U ISIANCE 
DELKEES CM-SEC/CU.M SECICU.H 1 I S u . Y  M t  I E k 5  

. . X10E*6 



I t J T  U 9 2  SEPTfMbEY 2 6 ,  1 9 6 9  0 0 4 8  I U  0 1 1 U  PST 
Z l N C  SULFIDE RELEASE F R O M  t L F V L I I O N  OF 1 1 1 4  

3 2 0 0 M  ARC Us  5.4 M lSEC A l l l l h  

AZ IMUT H' 
DEGREES 

1 (re 
4 3 1  

2 5 
3 2 8  
3 L 2  
4 7 9  
4 7 1  

1 2 8 9  
5 8 7  
2 6 2  
3 1 2  

7  0  
6 3 1  
4  5 4  
3 0 8  
4 8 4  
4 1 4  
a t 7  

1 2 6 9  

. . 1 1 5 1  UP2 S tPT tMBER 2 6 .  1 9 6 9  0 0 4 )  1U 0 1 1 8  PST 
FLUOYESCEIN RELEASE FROM E L F V I I I U N  OF 5 6 q  

>.?OUN ALlC U. 4.7 M I S L C  A 1  I b W  

F I O  
~ t C I C U . M  



T L S T  V1 CTTOBER 26, 1972 0930 1l.1 1000  PST 
ZINC SULFIDE RELCASE FYUM ELFVATIUN O F  26M 

4Guh A A C  SAhPLtR l l T  1.53 11- 5.d H/)EC AT 26M 

NO TUYLR 5AMPLINC 7 0 0 1  TO 3200W. ALL ARCS khUUACE CYU5SbINU tXTENT OF TRACEY 0 lSTRIbUTlUNS. 
US TRUNCATEU AT TOP5 UF JOYtRS. EXTRAPOLATIUN I 5  DISTINCT Y U 5 5 I O l L l I V  UN l H l S  TtST. 
LL AMOUdT UF RHUOAMINE D!SPtUSLu LEAVES CJNSIUEKABLE UNCEKTAINI IE5IN INJ lV lDUAL EXPUSUKt VALUES. 

TEST V1 UCTllbkU 1 6 ,  1 9 7 ~  0'133 l u  1UtlG P S l  
kllUllAdll4E I) HILFhSL Fk0E tLFV41Il111 Lit 16Y 

4tOC1 I N 1  5AIIt'LLk I41 1.5N 111  5.d M/5EC ' a 1  d0M 

l i S T  V1 
Z l r C  SULFIDE 

203p ARC 

A Z  lHu1t1 
OEGnLE S 

A2 1l4UTh FXPCSUWL I 1 0  
BtLkEES GH-SFC/CU.M 5FCJCU.H 

X10E16 . 

- 
1 V 1  U t l l l B t k  26, 1972 OYaJ 111 10'JU 1'51 

~HOIIAWINI  B krLEdSE FROM CLFVAT l ~ I h  L J ~  2bM . 
' r -  r ~ u n  A ~ C  SAMPLER HI 1.5M u s  5.b n / s ~ c  a1  C6N 

D C T U l t k  26s 1972 091b TU 1000  PST ' 
RELEASE FRJH ~LEVITIUN OF 261  A2 lMUTll FXPOSUYE L / Q  LU/U U I b  IANLE 

SAMPLtR MT 1.51 U= 5.d'M/SEC AT 26H DLLKtES CC-StCICU.R StLfCU.1 1dLJ.M n t  IERS 
X l0E+6  

EXPUSUUf E l l 4  EU/Q OISIANCL 
61->LC/CU.fi 5ECICU.M I />u.R MLTCRS u18.0 7 7 . 4 7 h ~ - u U  4.331C-01 ? b J  

Xl lUEi6 rln. C l, 7 l  - t -  LOU 
9 n . 0  5 ~ . ~ * I ~ L - o I '  ~ . ~ J ~ L - L I  L ~ J  

92.0 1 0 0. b. 200  91.0 IJ (1 . b. r'JU 
~ 4 . 0  6 5  6.530E-08 3.787E-07 2 0 0  94.0 L 0. U. 2LO 
96.0 370 7.7UOE-07 2.146E-06 200  918.0 18 I . l l l L F - ~ 7  1.0531- l~b ZUJ 
9LI.U 977 Y.776C-07 5.67UE-06 200  Y 4. J 27 1.7771-37 1.6111-OU L v d  

1 ~ 0 . 0  / 1091 I + ~ Y I I - C b  6.333E-E6 200 l i ~ 0 . l )  39 3.YS3L-ul L.LYLI-LG 2Ju  
I JL. !I CJ73 2.L73E-U6 1.20LE-05 200  1bJ2.0 7 1  l . > u n f - b 7  4 . 2 3 4 1 - ~ b  L L ~  
lU4.U 4216 4.2161-06 2.445E-0'~ 2 0 0  IL4.( l  144 1.44ct-U6 1.3641-b6 2 0 0  
106.b 3677 3.677E-06 L.133L-05 200  106.0 b l b  5 . l h l C - 0 6  3.005t -05 LdU 

'103.0 4469 4.469t -06 2.592E-05 2 0 0  I 1 1 ~ .  0 176 1.763E-U6 1.CdLt-05 
110.0 5903 5.Y04E-06 3.424E-05 200  110.0 7 7 2 4 6  I .5oY t -05  :{ 
112.0 7063 7.064E-06 4.007t -05 200  112.'1 ,251 i . S l l E - ~ b  1 . 4 5 o L - ~ 5  2u  
114.1; h552  h.552C-06 3.80Jt - lJ5 200  114.U :4U ? . 4 ( ~ 4 L - 0 6  1.3Y4E-b'J 2bh 
111j.L 3067 3.0611-06 1.77Lt -05 2 0 0  ? 1 l b . 0  l l l h  I .h6'4t-L6 I . 0J4L-J5  LLO 
11 1.L) 3 3 2 ~  3.323C-u6 l .YL7E-0> 206 I 1  i.< 1 I E -  6 . 5 6 -  200 
lz (1.0 1 ~ 0 8  1 . 2 u r t - 0 6  7.011,L-Ub 2UU IC*I.O 79 3.41Jj1 -07 L.ZY2E-!)6 Lul; 
1 ~ 2 . 6  1736 1.737[-06 1.007,E-05 2 0 0  1,'. - 1  6 ( 1 L - I  4 -  LLJU 
124.0 1160 1 . 1 6 l t - J b  6.733t-36 2bU l/'*.O 1 1 i.114LF-lJ7 L.. f jbE-b6 2ub  
1 . IJ 520 5.2d5E-U7 3.0lLE-Ub 2 0 0  4 l " t , .O  41 4. lLbC-17 ~ . 4 1 b k - b b  2;L 
l<ll.O 301 '3.011L-07 1.746E-06 2UO 1 L 14 . L) 14 1,lt ' l laL-21 6.6141-L I ZJU 

1;L.L 1Ua)3 1 .LIY4L-db 6.3:13E-U6 200 1 ifJ.O 1 ? l - I  7 . 2  L9L 
1 >2 - 0  400 4 .OU.:L-UI L.9Lbjf.-b6 200  1 ~ 2 . 0  ti h.YU/L-Ub 5.1631-UI 2110 
134.0 106 1 . 0 6 l t - 0 7  L.154t -07 2 0 0  154.0 (J 0 . 0. r UU 



TEST V1 OCTOBER 2 6 .  1 9 7 2  0 7 3 0  TU 1 0 0 0  PST 
ZINC SULFIDE RtLEASE FROM ELFVATIUN OF 2bM 

8OOM 4RC SAMPLER HT 1.5M Us 5.d M/SEC AT 2bM 

A 2  lMUTH EXPOSURC t l b l  
DEGREES GI-SECfCU.M SFC/CU.M 

X 1 0 € * 6  

93.2 U 0.  
95.1 2 5  Z.544E-OR 
97.1 32 3 . 2 4 h t - 0 8  
99 .1  9 8  Y . H l S I - 0 t l  

101.1  1 9 6  1.YbSL-U7 
103.0 8 1 2  8.113E-07 
105.0  6 9 3  6 .Y jOE-07 
106.9  107C 1 .070E-06 
IOd.8 1 2 5 3  1 . 2 5 1  t - 0 6  
110.7 7 9 3  7 . 0 3 0 t - U 7  
112.6 1 0 3 5  1 .035E-06 
114.5 1 4 6 4  1 .465E-56 
116.4 1 3 7 4  1 .375E-06 
118.3 1 6 0 3  1 .604E-06 
120.2 1 3 2 2  1 .322E-06 
122.1 1 4 2 1  1 .421E-06 
124.0  7 6 1  7 . 6 1 4 t - 0 7  
125.0 4 3 5  4 .351E-07 
1  ? 7.7 1 4 2  1 .421E-07 
129.5  6 2  6 .228E-08 
1 3 1  - 4  1 4  1  .4Y1C-08 
133.2 0  0. 
135.6 1 5  1 .579t -OH 
136.8 1  1 . 7 5 4 t - 0 9  
130.7 b  6 .141L-U9 
140.6 1  1 . 7 5 4 t - 0 9  
142 - 4  0  0 .  

EU/Q DISTANCE 
1/SO.H METERS 

TEST V1 O t l f l O E R  2 6 .  1 9 7 2  0 9 3 0  TO 1 0 0 0  FST 
ZINC SULFIDF R L L t A S F  FRUM ELFVATlUN UF 26K 

l 2 0 O M  ARC ' SAMPLER I l l  1.5M Us 5 .6  t i /SEC AT 2bM 

AZIMUTH EXPOSURF L /I: t J / O  UIS141dCt 
OEGKtES GH-SEC/CV.M 5 F t I C U . N  l / S O . M  H t T F R 5  

X l O E + b  

1 2 u o  
12UO 
I 2 L 0  
I LOO 
1;00 
1 2 0 0  
i d 0 3  
i 2 i u  
1 7 J J  
1 2 L S  
I i t i 0  
1 2 0 0  
I 'OD 
1 2 u t i  
1 2 0 0  
1 2 0 0  
1 2 0 0  
1 2 0 0  
120G 
l 2 u 0  
1 2 0 0  
1 2 0 0  

TEST V1 OCTOBER 2 6 .  1 9 7 2  0 9 3 0  TU 1 0 0 0  PST 
RtlODAMlNE B RELEASE FROM ELFVATlUN OF 26M 

BCOH ARC SAMPLER HT 1.5M 11- 5.8 H/SEC AT 26M 

AZ IHUTH EXPOSURE € /L) 
OEGXCES GC-SEC/CU.M SFC/CU.K 

XIOE*b 

Y5.1 3 3.789E-08 
9 7 . 1  2  2 . U 6 7 f - 0 8  
PV. 1  6  6 .700E-08 

I U l . 1  1 7  1.757E-07 
2 103.0 8 7  R.781E-07 

105.0  8 0  b.OY4E-07 
126.9 9 4  9 . 4 7 ? € - 0 7  
1Ctl.h 1 0 8  1 .0b5E-06 
110.7  9  Y.100E-08 
112. t 8 4  b . 4 3 9 t - 0 7  
114.5 1 1 5  1 .154E-06 
116.4 9 1  9 .12dE-07 
1111.3 8 0  8 .094E-07 
120.2  6 3  6 .372E-07 
1 2 2 . 1  7 7  7 .750E-07 
1L4.0  3 9  3.961E-07 
125.6  2 4  2.4bf lE-07 
127.7 1 3  1 .343E-07 
129.5 3  3.100E-08 
1 3 1 . 4  0  0. 
133.2 0  C .  
135.0 0  0. 

EU/O DISTANCE 
1/SO.H METERS 

\ 

TEST V1 OtTl lUEK 2 6 .  1 9 7 2  0 9 3 0  TU IUJO PST 
Lt lGUAHINE 0 RFLEASL FLOW ELFVATlUN UF 26M 

1 2 0 0 Y  ARC SAMPLER H I  J.5M U =  5.b H/SEC AT r b t l  



TEST V 1  CCTCIBER Z b r  1 9 7 2  0 9 3 0  TU l Q P O  P S I  
Z I N C  S U L F I D E  RELEASt  FRUM ~ L F V A I I U N  OF 2uM 

1 6 0 0 ~  A R C  SAMI'LER H T  1.511 (1. 5 . a  a / s E c  A T .  2 6 9  

AZ l I4UTH EXPOSURE E / O  t U / O  O I S T A N C t  
DEGREES CW-SECICU.~  S ~ C I C U . ~  i / s ~ . n  n ~ ~ t k b  

X l O E * 6  

TEST V 1  OClOBER 2 0 ,  1 9 7 2  0930 TU l 0 J C  PST 
71NC S U L F I D E  KELFASE I R L I H  t L F V A T l u N  OF 2 6 r  

2 2 0 0 ~  A R C  S P H P L ~ ~  IIT i . i ~~  II= 5 . b  n/,tc A T  21,n 

l F S T  V1 OCTOBER Zhe 1 9 1 2  0030 TU 1 b u 0  P S I  
~ I l P T A M I N F  0 R I L E A S t  rRLlM [ L F V f i T I U h  I l k  26Il 

1 A  S b n P L L R  111 1 .58  11: 5 . d  I t I S E C  &T zc8 

TLST V 1  T I E  1 I ?  OY3U 111 I U L 0  P b I  
~ l I I I l ~ L Y I N t  H e t L E A 5 L  F K L ' h  I Lf.VI.1 1t .h L I ~  . ,I4 

221  1:: P k C  SAMPI F R  111 1.5 '1  (1: 5 . 6  I ! / > l C  A! catj : :  

1  J 4 . 0  
I 3 i, . 0 
I t , .  ,I) 
I I I J . ~  
1 1 2 . 0  
1 1 4 . f '  
I l 6 . J  

5 l l N . 0  
I ~ Q . 0  
I .'? . 0 

1. 1 L ~ t . 0  
1 a '  I ,  . u 
1 2  3 .  L 
I i l l  . fl 



TEST V 1  OCTOBER 26.  1972  0 9 3 0  TU 1 0 0 0  PST 
ZINC SULFIDE RELEASE FRUM tLFVAT IUN O F  2bH 

3zOoM ARC SAMPLER HT 1.5H U= 5.8 H/SEC AT 26H 

A2 l M U l H  EXPOSURE t 1 0  EU/O DISTAI4CE 
DECREES GM-SEC/CU.M SEC/CU.M 1/S3.H METERS 

X lOE*b  

1  
3  

?2 
1 7  
10  
1 8  
3  3 
22  
5 7  
7  5 
7  8 

l l d  
1 2 9  
109  

Y 4  
102  
1 4  3  
1 2 0  
1 0 4  

8 8 
1 2 3  
112  

5 8 
1 0 4  

6  3  
5 9  
9  8  
2  3 
8 6  
7 0  

7  
0  

TOWER DATA FOLLUW.... 

l E S T  V1 IJfT[IHkR 26.  1 9 7 2  O Y 3 0  T L I  lUUO PSI 
ZINC SULFIDE HELEASE FkUM t L t V P T l U N  OF ?oW 

200'4 ARC U =  5.8 M / S t C  AT do t i  

A2 IFiUTM ME IGt iT EXPOSURE F / U  F C / 3  LISTANCE 
DELHEES MtTERS GH-SEC/ClJ.M SET/CU.rl I /Sb.H CIETLRS 

X IOF*h  

TEST V1 CCTOBER 2bv 1 9 7 2  U930  TU 1000  PST 
LHOOAMlNE B  RELEASE FRUM ELFV4T IUN UF 2bW 

32nOM ARC SAMPLER HT 1.5H U =  5.6 n l S E C  A T  268 

AZ I WUTM EXPOSUR t t / O  EU/O D I S l A N C t  
DEGREES CH-SEC/CU.M SFC/CU.M 1lSU.M MtTERS 

X10E*6 

CRl:SSwlNU INTEGRATED* 4.119E-05 2 .389E-04 
SEC/SO.H l / M  

TUb'FC. DATA FCLLOL.... 

TFST V1 CCTOBER 26. 1 9 7 2  b y 3 0  1I.i l 0 J U  k 5 1  
kttI7UAMINE 0 RELEASE FRUH E L F V A T l l l h  1JF I h M  

ZO,W ARC U=  5.B H/SEC A T  2obi  



A 1  I ,  11714 llt ILt IT E  XI flSUHF 
DI L V L ~ S  MLIER: L n - S L c / r u . n  

X I J F l f ,  

I UISTANCE 
I /su .n  n t r t a s  

1 . 9 Y l t - 0 5  ' 2 0 0  
1 .4151-05  20U 
3 . 4 2 4 t - 0 5  2 D J  
2.087E-05 2 3 0  
3.494E-05 2 0 0  
2 . 5 0 9 t - 0 5  2 0 0  
4 .1711-05  LOO 
j . 3 9 Y t - C 5  2 0 0  
7 . 9 8 2 t - 0 5  2 3 0  
8.972E-05 2 D J  
1 .228E-05  2 0 0  
4 . 9 3 9 t - 0 5  1 0 0  
I .09ZE-04 2 0 5  
I . 0 4 L E - 0 4  LOU 
7.793E-05 LO3 
8 . 5 4 4 t - 0 5  LOO 
7 . 8 1 4 t - 0 5  LOO 

1 . 2 7 0 ~ - 0 5  LUU 
6 . 3 b 4 t - 0 6  2OU 
1 .58Ur -U> LOU 
7 . 7 4 5 t - 0 6  LOU 
1 . 1 4 6 t - U 5  2 0 0  
9 . 6 0 4 t - U b  ZOU 
1 . 6 4 L t - 5 5  LOO 
2 . 0 1 4 t - 0 5  2UU 
2.819E-05 LOL 
3 .4bOt -05  LOU 
3 .6811-05  LOO 
I .828L-G5 LOU 
4 . 5 1 3 t - 0 5  2OJ 
4.1bJE-U5 1LO 
3 . b t I l t - 0 5  2UU 
3 . 8 9 3 t - 0 5  2 6 3  
3 . 6 L l k - 0 5  1 U J  

A 2  Il4UTH HEIGHT EXPOSURF F 1 0  FUIO DlSTAIlCE 
DEGCEES MElERs GM-SEC/CU.M SEC/CU.U I IS0.W MCTERS 

2OJ 
LOO 
1 0 U  
L a b  
rOO 
LC d 
2 0 0  
2 0 0  
' 0 2  
2 0 0  
LOO 
2  0 0  
LOU 
< G U  
L  "0 
r C 1  
r U U  

LJU 
1 2 2  
I UU 
2 0 J  
LUO 
20U 
L L J  
LGJ 
2  UU 
LOU 
1 0 0  
104 
L j J  
r U 3  
1 0 0  
"UU 
111J 

A I  I ! i U l H  HEIGHT EXPOSURF F i O  E U I d  DISTANCt  
DEGREES MtTERS GM-5ECICU.M SECICU.M 1ISO.M M t I f R 5  

X l O F t b  

1 0 3  
2 0 0  
2 0 0  
LOU 
LOO 
LOU 
LUU 
2 0 0  
2GU 
LOU 
2 0 3  
LUO 
LOU 
2UJ 
LOO 

A l l  !OTh HE I L F T  EXPOSURF F l r i  EUIO UISTALCE 
o t r , i ~ ~ ~  N F T E P S  L H - 5 ~ ~ 1 c u . n  SEC1Cu.M IISC.M n E T t R 5  

XIOF16 

A1 IdUTH HEIGHT EXPOSURF F I O  E U I J  U I S l A ' l C t  
DLGNFES M E l t R 5  GM-StCICU.M 5ECICb.H 1ISC.M METER5 

X I D E * b  

LC~J 
2 J J  
ZOO 
c u l l  
LCiO 
LOU 
LbO 
LOO 
2  0 0  
2 0 0  

2 0 J  
1c0 
LOO 
LOU 
2 0 0  
2 0 3  
2 u u  
LOJ 
LOO 
2 0 0  

2 0 0  
2 0 0  
LDU 
LOO 

134.0  16.0 0  7.122E-09 4.131E-08 200 
1 3 4 . C  19.0  0  0 .  0. LOO 
134.L 22.P 0 0. 0. LOO 
3 . 0  25.U 0 0.  0. 2 0 0  
134.0  28 .0  0  0 .  0. IOU 
134.0  3L.b 3 3.205E-38 I . 8 5 9 k - 0 7  2 0 0  
134.0  32.8 0  3 .5h lE-U9 2.Ob5E-08 LO0 

2 0 0  
2 0 0  
LOO 



TlINEhl DATA FOLLOb.... ' 1  

S T  V1 OCTOBER 26, 1 9 7 2  0 9 3 0  TU 1000 P S I  
ZINC SULFIDE RELEASE FROM ELFWITION OF 2bM 

IO0M ARC U. 5.8 MlSEC AT 2 6 1  

I 

: I AZIMUTM MLIGHT LIPOSURL F I E  f U 1 0  DlSIANCE 
DECREES METERS CM-SEC1CU.M SEC1CU.M 11S0.1 METERS 

1 105.0 6.3 1 2 7 0  , 105.0 a.4 1 3 3 6  
105.0 10.5 1 2 3 8  
105.0 12.6 9  74 
105.0 14.7 1 0 0 1  
105.0 16.8 9 9 6  

I l C 5 . 0  21.0 1094 
105.0 25.2 827 

I  105.0 29.4 I 9 0  
, I 105.0 33.6 8 0 7  

' 105.0 37.) 725 
105.0 42.0 4 9 6  

I 
AZ I M U l H  HEIGHT EXPOSUhE 
DEGREES METERS GM-SEC1CU.M 

X l O E I *  

EUlU DISTANCE, I .  n t r i n s  

A l l M U l H  ME ILHT EXPOSURE f / O  EUlU UISTANCE 
O E G R E E S  M E T E R S  GI-SECICU.~ SECICU.M I ISO.~  a E l t a ,  

X10E+6 

I t  V I  OCTUBfh 2 6 .  1 9 7 2  0 9 3 0  TU 1 0 0 0  P S I  
P1100AMlNE B RELEASE FROM tLFVATlUN OF 26M 

800a ~ R C  U- 5.0 MISEC A T  2611 

A~IMUIH HEIGHT E X P O S U R E  FIO tU1O DISTANCE 
DtGREES METERS GM-$ECICU.M SEC1CU.M 11SO.M METERS 

XIOf.6 

1111 UTh HElGHl  ElPnSUkF F I U  L U l J  UISTANCE 
O t L k t E S  a t T E Y 5  Gw-5tClCU.H 5Ef/Cu.n 1 .  METEUS 

A1OL.h . . 



r z l u u ~ n  nt  I G ~ T  E X P O S U R ~  FIP EJIP o I J I A N C E  A Z  IMUTI~ HE ILHT r x P r I s u i i t  FIP E U I U  OISTANCI 
OECkEEl  METERS 61-SECICU.M SECICU.M 1ISO.M METcRS u t r . n L E s  MfTERS CM-S1CICU.M 5ETICU.M I .  ~ k 1 t R S  

X lUC*6 X l U t * b  

q t l n u T n  HEIGHT EXPOSURE 
DELILEES METERS GI-SEC/CU.M 

Xl0E16 

E I P  
SECICU.1 

EUIQ OISTANCL 
I S M  METtRJ 

l Z I M l l T H  HEIGHT EXPOSURE F I 0  
O E L < E E S  M E T E R S  CM-SECICU.M scr/cu.n 

XIOE16 

, EUIU 
1ISP.M 

OISTANCE 
RETLRS 

TDUER DATA FDLLOY.... 

1 t S T  W 1  OCTOBER 2 6 .  1 9 7 2  0 9 3 0  TO 1 0 0 0  PST 
' ZINC SULFIDE RELEASE FROM E L E V I T I O N  OF 26M 

16OUM ARC U. 5.1 RISEC AT 2 6 1  

5  V I  OCTOQtR 26 .  1 9 7 2  0 9 3 0  TO IOU0 PST 
FIIJbAMINE B RELEASE FROM ELEWATIUN OF 2 6 1  

lt,LlOM AhC Us 5.0 MISEC A1 Z b M  

A 2  lMUTH MElGHT EXPOSURE F I P  EUIU OISIANCE 
DECYEES METERS GI-SEC/CU.I SECICU.M 1ISO.M M t T t R S  

P I  IPUTH HEIGHT EXPC5URt F I Q  
UEdkEES METERS LM-SLCICU.M SECICU.1 

X l U t t b  

- - 
EUIU OISTANCE 

I I J O . 1  METERS 

2. lUbE-07 1635 
I . I b b E - 0 7  1 6 3 0  
3.030k-07 1 6 3 0  
5 .929 t -97  1 6 3 0  
4.143E-07 1 6 3 0  
4.763E-07 1630 
5 . 1 3 6 ~ - 0 7  1 6 3 5  
4 . 3 4 1 t - 0 7  1 6 3 0  
4.34bE-07 I 6 3 0  
7.51Uc-57 1 6 3 0  
4.348E-U7 1 6 3 0  
4 . 3 4 8 t - J 7  163U 
> .13dt -U7 1 - 3 0  
5 . 5 5 3 ~ - U 7  1 6 3 0  
4 . 7 4 3 t - 0 7  1 6 3 0  
3 . 1 6 2 t - 0 7  l b 3 J  
2.3711-07 1 0 3 0  
5 .5331-67  1 6 3 u  
5 . 5 3 > t - 0 7  1 0 3 0  

AZIMUTH HEIGHT EXPOSURF 
OELhEES METERS CR-5ECICU.M 

XIOE+b 

F I Q  
SEt/CU.M 

EUIO OISTANCE 
1/50.!! METERS 

v:. 



A Z I M U I M  N E l C M T  E X P O S U l t  F I O  
o t C a E E s  M E T E R S  CM-SLCICU.M str1cu.n 

X l O E * b  

A 2  I M U T H  H E I G H T  E X P O S U R F  F I O  t U I 3  U I S I A h C E  
O E L U E f S  M E l t R S  G M - S t C l C U . M  S E C l C U . N  IIS,U.M M i l t h S  I l l H ~ l l M  Ht I L H T  l P P U S U k F  F I 0  t U I U  b 1 5 1 A N C t  

X I O t r b  . C F L U ~ F S  M E T E R S  L M - S ~ ( I ~ U . M  SETICU.M 1 1 ~ 0 . ~  M t T E Y S  

T O Y E R  U A T A  fOLLOY. . . .  
T b h F R  D A T A  F I I L L O L . . .  . 

T E S T  V I  O C T O I E R  2 6 ,  1 9 7 2  0 9 3 0  1 U  l u u 0  P S 1  
2 l : I C  S U L F I D E  R E L E A S E  F R O M  E L ~ V ~ I I O N  O f  2 6 1  T E S T  V I  D f T I l B F R  2 6 .  1 9 7 2  0 7 3 0  T U  1040 P S I  

3 2 0 U M  A R C  U. 5.8 M I S [ (  A 1  2 b M  R f I O C I M I N E  0 U E L 1 A S C  F R O M  E L F V A T I O N  OF 2 6 H  
3 2 O U H  A h C  U. 5.u M f S E C  A 1  2 b M  

A Z I % U l H  H E I G H T  E X P O S U U E  
O E L U E E S  M E T E R S  G M - S f C I C U . H  

X lOE.6  

E U I d  O I S l A \ C E  
1 1 b b . M  M I I E R S  b Z l V L l T W  b : € I G H T  1 l P O S U R F  F I O  E U I U  O l S T A N C t  

D C G S E E S  I I C T ~ U S  GM-SECICU.M s E r I c u . ) ~  IISO.M M E T ~ R S  



A l l * U T H  H E I G U T  E X P O S U l f  E I O  
U E L ~ E F S  M E T E R S  G M - S L C I C U . ~  s t r / t u . u  

X l O E  t b  

I I E I G H T  L X P n S U C F  
M L T L U S  G M - S L C I C U . M  

X I U t t b  

A 1  I M U T H  H E I G H T  E X P O S U R E  E / O '  E U / O  U I S T A N C E  
D E G R E E S  M E T E R S  C U - 5 E C I C U . M  S E C / C U . M  1 I S G . M  U t T t R S  

A Z  lb'urn HEIGHT E X P ~ S U R F  FIO FUIU O I S T A ~ C E  
O E L I ' E E S  MEIERS L M - S ~ C I C U . ~  J c r / c u . n  1 t s u . n  M E T E R S  

X l O t t h  

H E  I G H T  E X P O S U R F  
M E T E R S  G M - S E C / C U . M  

X l 0 E . b  

E U I d  D I S T A N C E  
I I S 0 . H  M k T E k S  

b 2  1 " ~ ~ b f  HEIL I~T  ~ X P O S U R F  FIO E U / O  U I S T A N C E  
O € i + t E S  M k T E k S  G M - S E C / ( U . M  S E C / C U . M  S O .  H t T t R S  

X I O E r h  

0. 
0 .  
0. 
0. 
ii. 
I). 

0. 
0 .  
0. 
0 .  

A 1  Ip4!JTH H E I G H T  t X P n S U R F  F / 0  E U / J  U I S T A N C t  
O F C k t E S  M E T E R S  C M - S t C / L U . M  S E C / C U . M  1 1 5 0 . M  M E l t R 5  

X I U F * h  



GROUND L E V E L  AND TOWEK S l M P L I N C  LOOM 1 0  3 2 0 0 M .  F U L L O d I N G  SUM€ E X r ' R A P O L A T l O N  A T  SOUTH EDGEI A L L  ARCS E I I B R I C E  
THE CROSSUIND t X T E N T  OF T H d C t K  U I S I R I B U I I U N S .  1 3  OE 20 TUWtRS " t l I I n  BY TRACERS1 A L L  V E R r l C A C . 0 1 S T R I B U T I O k S  
TRUNCATED AT TOP. ALTHO NO R A l N  U U R I H 6  T h A C k l  RELEASE.. P R I O R  R A l N  L E F T  b L L T E R S  WET; EFFECT.  I F  A N V r  UNKNOWN. 

T ~ S T  v 2  NIIVEMLIER 9 ,  1 9 7 2  1 6 3 0  IU 1!j0 P S T  T E S T  VZ NI IVCMBER 9 r  1 9 7 2  L d j O  1 U  l l u O  l ' S 1  
Z I N C  S U L F I D E  RELEASE FROM E L F V 4 T I U N  GF 2 b Y  R l l n D A M l h E  8 R E L E A S E  FkUM F L F V A i l U h  UF 2 b H  

2 o u n  A R C  S A M P L E R  HI 1 . 5 ~  111 4.4 ~ 1 s t ~  A T  L ~ M  .nrr! l  ARC SAMPLER 111 I . 5 M  11. 4.4 r i l S E C  4 1  ,!bn 

A2 IMUTH EXPOSURt  E  / O t U / O  D I S 1 4 t l C t  A 2  l 1 8 1 1 T ~ l  E X P U S U R t  L / d '  L U I d  U I S I P I ~ C L  
DECREES GM-SEC/CU.M SFC/CU.M 1/SU.Y M E l E R S  D t C F i E S  6 M - S t C / C U . H  SFC/CU. I I  1 /SU.H H t l t h 5  

WIOE t 0  I l I l C t O  

2 0 0  
2 J U  
2 u 0  
2,'U 
2 0 U  
2 u u  
2 0 0  
2 0 u  
L U U  
2 0 U  
2UO 
2 0 0  
2  uu 
2 0 0  
L U O  
2 0 0  
2 0 0  
2 u b  
2 0 0  
LO0 
2 UO 
2 0 0  
2 3 0  
2 u 0  
2L\0 
2UU 
2 0 0  
2 u O  
2  ') 0  
ZUU 
2 0 0  

2 0 0  
C  U f )  
2 b U  
2  U l l  
LOO 
2 u b  
2,J 
2 U 0  
2UU 
L U U  
2  J U  
2 3 0  
2 U L  
2 u u  
L 0 "  
2 L C  
2 0 0  
2u1, 
L U J  
2 UU 
2 0 L  
L U O  
2 L U  
2 v u  
CLU 
2 U b  
L b U  
; J U  

TEST V 2  kUVc !4 l lER  9 .  1 9 7 2  l O J O  TU 1 1 0 0  P S I  TEST VZ N U V E M b t R  3 .  1 9 7 2  053 TL l l J J  P S T  ; 
Z I N C  S U L F I O E  H E L E A S t  P U G 8  E L E V A T I U Y  OF 26' l  d f f r l O A M I N E  B  R E L E A S E  F431.1 E L F v a J i L ; v  L I ~  rbl: 

4 0 J M  ARC SAMPLEK HT 1.5:l IJC 4 .4  M/SEC AT 2 6 i l  &.nor: A R C  ~ ~ K P L F K  t l ~  1 . 5 4  \ I =  s . 4  I ~ / ~ L C  rc r  ,6.4 '; 

CROSSWIND I N l E G R A T E D *  3 . 2 5 4 E - 0 3  
s E c / s a . n  



TEST V2 NCVtH8tR '9. 1 9 7 2  1 0 3 0  TO 1 1 0 0  PST 
Z lNC SULFII)E RELEASF FRUH ELFbATIUN U f  26M 

BODM A R C  S A M P L E R  H T  1 . 5 ~  u =  4.4 n / s t c  A T  2 6 ~  

AZIMUTH EXPOSURE E/O EU/O D l S l A h C E  
DEGREES GM-SEC/CU.M 5FCICU.M 1/S0.M MEIERS 

X l O E * b  

IJ. 
1 .bb4F-07 
1.587t-01, 
5.302E-06 
d .360E-06 
J.257E-05 
2.1M4E-05 
2 .542E-05 
2.125E-05 
1.492E-05 
1 .274E-05 
1 .b87E-05 
1 .267L-05 
1 .336E-05 
2.410E-05 
2.744E-05 
3.193E-05 
2.420E-05 
4 . 4 2 1  E-05 
5.234E-05 
3 .543E-05 
2.687E-05 
1 .702E-05 
5 .684E-06 
3.9bYE-06 
8. t r54E-07 
9.914E-07 
6 .443E-67 
6.205E-08 

CRUSSUIND INTEGRATED= 2 .811F-03 1 . 2 3 7 E - 0 2  
SFCISO.E! I / W  

TEST V2 hOVEPBER 9 0  1 9 7 2  1 b 3 0  Tb l l U O  PST 
Z lNC SULF1L)E RELEASE FRUM FLEVATIUN U F  26H 

l2OOM ARC SAMPLER HT 1.5M 11: 4.4  M/SEC A 1  2bH 

AZ IHUTh EXPOSURE t /L* t U l 9  O l S l h N C k  
DEGKEES GH-SEC/CU.M SFC/CU.V. l /SU.M HETERS 

X10E+6 

b.  
I .  l 3 t i E - U J  
5.96UE-08 
1.2J7E-17h 
3 . 1 5 1 f - 0 b  
4 .457E-06 
6.695E-Ub 
7 .355E-06 
1 .427E-05 
1.004E-05 
1 . 4 i O E - 0 5  
7.18'1F-06 
9.3hbE-U6 
1.2Y4E-05 
1.517F-0')  
b . U b 7 E - 0 6  
1 .29YF-05 
l . 8 4 b E - 0 5  
1 . 3 1 3 E - u 5  
Y.033E-06 
Y . 1 5 d L - 0 6  
4.95UE-(16 
2.U40E-06 
6 .853E-07 
7.450F -L7 
1.4HLF-07 
8.95d E-OY 
U. 

CROSSWIND I N T E G R A T E D .  1 . 7 7 4 F - 0 3  7 .805E-03 
SFC/SO.H 1  / H 

T f S T  V2 NOVfMRtR 9 ,  1 7 7 2  1 0 3 3  TU l l U U  PST 
RtILlOAHlNE B RELEASE FROM ELEVATIUN CIF 2 b t l  

UPOM ARC SAMPLER HT 1.5M U= 4.4 MlSEC AT 26M 

C Z  l l4 l lTH EXPOSURE F I 0  CU/G O l S l A N C t  
DEGkEES GM-SEC/CU.M SEC/CU.W l /SU.H HETECS 

X 1 0 E + 6  

T t S T  V2 NOVEYUER 9 ,  1 9 7 2  1 3 3 0  TU 1 1 4 0  PST 
' I I C C A M I N E  B R E L E A S E  F R O M  CLFVATILIN O F  2 6 n  

12ClJY ARC SbHPLER h T  1.5H I J *  4.4 M / S t C  A T  2GK 

A Z  I ' l l ' T H  EXPOSURE E / 0  E O I S I A ~ C ~  
OEGt<EES GP<-SEC/CU.H SEC/CU.H 1 /53 .H M E l E k S  

X l O E i b  





T E S T  V2 NUVtl4UER '4, 1 9 1 2  1 0 3 0  Ill 1 1 0 0  Y5T 
Z I N C  S U L F I O E  RFLEASt  FRCM L L F V 4 1 1 U N  OF LGM 

2 2 o o n  rnc S A M P L E R  H T  1 . 5 ~  us 4.4 n / ~ t c  A T  26M 

A 1  I n U l t i  EXPOSURL t / O  CU/O 0 1 5 1 4 N C t  
DEGWEES CM-SEC /CU.W SEC/CU.M l /5U.M M E 1  EKS 

X l O E + 6  

T E S T  V 2  NOVEMBER 9 ,  1 9 7 2  1 0 3 0  TO l l U 0  PST 
Z INC S U L F I D E  R F L E A S t  FRUM L L F V A T I U h  UF LbM 

3 2 0 0 M  ARC SAMPLER H I  1.5M 11. 4 . 4  H / 5 E C  A 1  2bM 

A2 I I I U T t i  fXPUSUHt  I / U  LU/O D l S I A l . C L  
DEGREES CH-SEC/CU.H 5 I I / C U . M  I /SU.M M t I l H S  

X l O E ~ l ,  

9 
1 5  
6  2 

2 7 9  
5 1  H 
8 5 7  
a 5 1  

1 5 9 4  
1 1 9 7  
1 1 6 2  
11121 

9  6  Y 
1 0 5 0  

6 9  4  
6 5 8  
4 1  L  
5 4 4  
b l l  
6 2 3  
b(12 

1 1 3 1  
9 5 5  

1 3 6 5  
1 1 9 8  
1 0 7 9  
1 4 7 7  
1 7 4 1  
1 7 6 9  
2 0 3 6  
2 3 2 1  
1 2 4 1  

7 2 7  
YO1 
5 1  3 
4 2 5  
1 3 4  
1 1 7  
1  1, U 
1 5 2  

Y 4  
2  3 

3 
0  

CCLfSS lJ lhO INTEGRATFU*  

b .  Z L J J  
3 . 4 3 1 t - J Y  L Z U J  
L . z U l I - O l  L Z U U  
> . ~ Y : K - U ?  2 7 U U  
7 . 5 4 b E - 0 7  L Z J U  
1.75dE-UG L 2 U J  
4 .7UYC-db  L L U ~  

5 . 3 L b E - 0 6  LZUO 
2 . 3 7 6 t - U b  C2UU 
3.4 1 4 t - U b  LCUU 
4 . 5 0 3 E - 0 6  L2UO 
4 . 4 3 4 t - U 6  2 2 0 0  
6 . 3 5 6 E - b b  2 2 u d  
5 . 7 3 b E - 0 6  LZOO 
7 . 7 j l E - 0 b  2 2 0 G  
3 . 4 7 4 E - 0 6  LZUU 
4 . b 4 6 E - 0 6  LLUO 
4 . C L 3 t - O b  L Z U 3  
4.r. 9E-06  2 2 0 0  
3 . 4 b 5 F - 0 6  2 2 0 0  
1 . 1 7 b E - 0 6  LZUO 
1  . O 2 9 t - 0 7  1 2 0 0  

5 . 2 Y 5 E - 0 3  
1 /n 

7 r S T  V 2  NUVEYUER 7 ,  1 9 7 2  1 0 3 0  TL 1 1 0 0  PST 
YIIIIOAMINE B RELEPSE FRIJM t L F V A T l U k  UF LbI4 

3?P11M ARC SAMPLER HT 1 . 5 9  U = - 4 . 4  H /5EC A1 2bM 



T O Y E I  D A T A  POLLOM.... 

I T  V 1  M O V E  9 1 1 0 3 0  1 U  1 1 0 0  VST 
Z I N C  S U L F I D E  I E L E A S E  FROM E L E V L l l O Y  OF 2 6 4  

ZOOM ARC U *  6.4 M l S E C  A T  2 6 M  

A Z I M U I W  W t l C W T  EXPOSURE E l 0  E U l O  O l S l A N C E  
D E C R E t S  I E T E R S  G I - S t C l C U . M  S t C l C U . M  1 I S U . M  M F l k R S  

1 2  II:U~M ME ICHI EIPOSVIC FIO EUIO DISTANCE 
O t G h E E S  M E T E R S  G I - S E C I C U . M  S E C I C U . M  1 I S G . M  M E T E R S  

X l O f  *(. 

A Z ~ ~ U ~ ~ H E ~ C H T  EIPOSUR~ t 1 0  t U I d  O I S l 4 N C E  
D E G R E E S  I E T E R S  GM-SEClCU.R S E C I C U . N  1 I S 0 . 1  I E l k R S  

1 2 l M U I H  H E l t M l  EXPOSURE F I 0  E U I O  D I S T A N C E  
r t t c . r E e s  M t i t a s  c a - s t c l c u . ~  str/cu.n I S .  MEIERS 

2 0 0  
2 0 0  
1 0 u  
L O U  
L O J  
I O U  
2 0 0  
1 0 0  
2 0 0  
LOO 
L O O  
2 0 0  
ZOO 
2 0 0  
I D 0  
2 0 0  
2 u o  

L O J  
2 0 0  
L O U  
2 0 0  
1 U U  
1 0 0  
1 0 J  
1 0 U  
2u0 
1 0 0  ' 

2 0 0  
2 0 0  

4 1  1 I f  1 EXPOSURF F I O  t 0 l u  u l S r A N C t  ' 
1 F L b F E S  M E T E R S  G I - S E C / C U . M  S E l / C U . M  1 I 5 C . M  M E l t u 5  

A Z l H U l U  M E l G H T  E X P U S U R E  f I 0  E U I U  O I S I A N C E  
O t G I i E S  M E T E R S  L M - 3 E C I C U . M  S E C I C U . k  I R E T L C S  

X l O E * b  

2 3 0  
"OD 
1 0 U  
r o o  
2 0 U  
2 0 9  
1 0 0  
1 0 0  
L C 0  
2c.u 
1 0 0  . 
101) 
L O U  
2 0 0  
2GLl 
L O U  
2 0 0  

2 0 J  
2 0 J  
1 0 0  
200 
LOO 
L O O  
2 U b  
2 0 0  
1 0 0  
100 
L O O  
100 
2 0 0  
2 0 0  
2 0 0  
2 0 0  
2 0 3  

A Z  IIUIH nt IGHT EIPOSURE t 1 0  EUIU U I S T A N C ~  
D E G f t E E S  M E T E R S  GM-SEClCU.M 5 E C I C U . n  I S M  M t  1 t R S  

200 
2 0 0  
2 0 0  
2 0 0  
2 0 0  
2 0 0  
ZOU 
2 0 0  
2 0 0  
2 0 U  
2 0 0  
2 0 0  
1 0 0  
I O U  
1 0 0  
L O 0  
2 0 0  

203 
L O U  
2 0 0  
r O O  
2 3 0  
1u0 
L O O  
2 0 0  
2 0 0  
1 0 0  
2 0 0  
1 0 0  
2 U D  
1 0 0  
2 0 0  
2u1 
L V O  



A l l H U I H  H E I G H T  E X P O S U R F  k 1 0  E U I U  U I S I I N C E  4 Z  I l l l l T H  ME I L H T  E X P f l S U R F  t / O  L U / d  U I S T A h C E  
D E G R E E S  M E T E R S  G M - 5 E C l C U . M  5 E C I C U . M  1 I S U . M  M E l t R S  O F f , U r E S  M E T E R S  G M - S E C / C U . M  S E f / C U . M  1 I S b . M  M E I E Y S  

X I O E + b  X l O E t b  

1 0 0  
L O O  
L G J  
2  0 0  
L O 0  
2 0 0  
2 0 0  
1 0 0  
2 0 0  
2 0 0  
2 0 0  
2 0 0  
2 0 0  
2 0 0  
L O O  
2 0 0  
2 0 0  

T U Y E R  D A T A  FOLLCY...  . T O N E R  D I T b  F U L L O Y . .  .. \ 

T E S T  V 2  M O V E R P E R  9 .  1972 1 0 3 0  T U  1 1 0 0  P S T  T E S T  V 2  N O V E M B E R  9 ,  1 9 7 2  1 0 3 0  T U  1 1 0 0  P S T  
Z I N C  S U L F I D E  R E L E A S E  F R O M  E L F V 4 T l U l i  O F  L b M  UIIUULMINE B R E L E A S E  F R O M  ELFVAI IUN O F  2 6 ~  

8 0 0 n  A R C  U *  4 . 4  M l S E C  A T  2 b M  10011 & P C  UI 4 . 4  M I S E C  A T  2 6 M  

A 2  I I 4 U T H  H E I G H T  E X P O S U R E  F I P  E U I d  O I S T A N C k  L Z I P I J I M  M E I G H T  E A P O S U R F  F I G  E U / d  U l S l A N L E  
O E G R L E S  M E T E R S  G U - s t c ~ c u . ~  s E r / c u . n  l /su.n K E ~ E R ~  D F C P F F S  M E T E R S  G M - S E C / C U . M  S E ~ / C U . U  1 1 S c . u  H k l t R i  

X l O E * b  X l O f  $11 

A Z I M U T H  
D E G R E E S  

H E I G H T  E X P O S U R F  F I O  
M E T E R S  G M - S E C / C U . M  S E ( I C U . M  

X l O E t b  

f U / O  D I S T A N C E  
1 I S U . M  M E T E R S  

F I G  
S E ( / C U . M  

A l l H U T H  
D E C R E E S  

H E I G H T  E X P O S U R E  
M E T E R S  G M - S E C / C U . M  

X l O E t b  

I I S T A N C E  b Z  l " J T P  
n t r t a s  L F L Z F E ,  

H E I G H T  E X P n S I I F F  I l S T P l i C E  
M E T E R S  

6 & 5  
a 4 5  
1 4 5  
8 4 5  
d 4 5  
a 4 5  
1 4 5  
a 4 5  
b4  5 
6 4 5  
a 4 5  
1 4  5  
a 4 5  
a 4 5  
8 4 5  
6 4 5  
d 4 5  
8 4 5  





A Z I M U T H  HE IGHT EXPOSURF FIQ E U / J  DISIANcE L t  I S a I I I H  HFIGIIT tXPCSIIRF F / C  EU/U DISTANCE 
D E G R E E S  METERS 6M-StC1CV.M 5FCICU.M I l 5 Q . M  M t l L M S  r M I ,  - / M  / ,  1 / 5 u . ~  M E l ~ w l  

K I U +  4 6  ~II I I  I ,  

AZ IMUTH HEIGHT EXPOSURE F/O "/' O 1 s l A N C E  A Z  I . l l l 1 H  HE lG)IT tXPOSURF F10 FUIO UISIANCE 
D E G * E E S  M E T E R )  GM-sfCICU.M SEC1CU.n l / S ' . M  METERS O E G V E E S  M E T E R S  G M - S E C I C U . ~  5 ~ r 1 c u . n  11so.n n ~ r ~ a s  

X I O € + b  XIOF*t.  

1 6 6 5  
1665 
1 6 6 5  
l b b 5  
l b b 5  
1165 
l b b 5  
l b 6 5  
1 6 6 5  
1665 
1665 
1 6 6 5  
l b 6 5  
l b 6 5  
1 6 6 5  
l b 6 5  
l b b 5  
I b b f  
1 6 6 5  



lOYER 0414 FOLLOW.... 

TEST V2 NOVEMbER 9. 1912 1 0 3 0  1U 1100 PSI 
ZINC SULFlOE RELEASE FROM ELEV4l ION OF 2bM 

320011 ARC Ug 4 .4  MISEC 4 1  2bM 

TTST V2 NOVEMBER 91 1972 1030 1U 1100 PS1 
LHODAMIYf B RELEASE FROM ELFVATION OF 26H 

3200'1 A R C  U. 4.4 MISEC 11 ZLM 

A1 IRUTH HE lGH1 EXPOSURE F I O  EUlO UlS lAkCE 
DEGRtES MElERS GM-StC1CU.M SECICU.M l lS0.M M t l E R S  

AZlMUlH HElGH1 FXPflSUYE FIO EUIO DISTANCE 
Uf  6uFES METERS GW-SCC1CU.M S f  T1CU.M 11SO.M M t l E R S  

a z l n u l n  HEIGHT EXPOSURE FIO EUIO O I S T A N C ~  
DEGREES MElERS GM-SEC1CU.M S€CICU.M 11So.M M E ~ E R S  

A I  l*UlW HE IGHT EhPllSURF FIO EUlO OISl4MCE 
OELt E t S  Mt 1ERS GM-SEC1CU.M SEC1CU.M 1(SU.I METERS 

XlUF*b 

4 I l M U l H  HEICI I I  EXPOSURF FIO t U l U  UlSlANCE 
DFLNtE3 M t l t R S  GM-SEC1CU.M SEC1CU.M 11SU.M METkRS 

X l O f * b  

N 115.6 .7 0 0. 0. 3241 

4 Z l M U l H  HElGHl  EXPOSURE FIO t U I d  bIS1AthCE 
OEGREES METERS GM-SkC1CU.M 5fCICU.M 1150.M MEI tRS 

AZ I H U l H  HE lGHT EXPOSURF F10 L U I L  DISTANCE 
OEGYEES METERS GI-SEC/CU.M 5EtlCU.M 115Q.q M E l t R S  

4 l l I I U l W  II f IGIIT EXPOSURE F f 0  I O l S l A h C i  
O€GR[ES METERS CM-SEC1CU.n SCC1CU.n 1fSC.M 161tRS 

131.2 .? 0 d. lR7F-0) 3.bDIt-CU 
131.2 . L 95 9 .54dt -07 4 . 2 0 1 ~ - 0 b  
131.2 .8 I 1 2  I . l>bF-Ob 4 . 9 5 6 ~ - O b  
131.2 1.5 52 5.2L4E-07 2 .307f -06 

f 1 3 1 . 2  1.6 119 l . lYSE-Cb 5.251L-06 
1 1 3 1 . 2  3 . 1  126 1 .264€-01 5.56Ut-06 
F 1 3 1 . 2  6 . 2  133 1 .332f -06 5.1)biE-06 

131.2. 9 .3  1 4 0  I . 4 C l t - 0 6  6 .163f -06 
131.2 I2 .L  I l h  1.264f-Ob 5 . 5 6 0 t - 0 6  
171.2 15.5 122 1.22YE-06 5.4GPE-06 
1J1.2 1B.b 8 5  8.5191-07 3.741)t-06 
l3;.2 21.7 90 9 .891t -07 4.352t-Ob 
131.2 24.8 119 1.195E-Gb 5.251E-06 
131.2 31.0 1 2 2  1 .27Yf -06 5.4OYL-Ob 
131.2 37.2 102 1.023t-Ub 4 .5b3t -06 

0 131.2 43.4 81 8 .175f -07 3 .597t -06 
C 131.2 49.6 b l  6 .117f -07 2.b91EyUb 
C 1 3 1 . 2  55.1) 133 1.332f-06 5 . 8 b 2 t - 0 6  
L 131.2 62.P 119 1.29UC-06 5 .711t -06 





TEST V2 NDbtt1t)tR Y r  1 9 7 2  1 0 3 0  1U 1 1 0 0  Pb1  
KRYPTON-85 RELEhSE FPUM ELFV4TIUN UT ZbM 

ZOOM ruc U =  4.4 ~ 1 s t ~  A I  ZLH 

A t  IMUTH HEIGHT EXPUSURF F /fJ EU/U UISIANCE 
D E G R E E S  M E T E R S  C I - S E C I C U . ~  scr1cu.n 11so.n H E T ~ ~ S  

X101*7 

AZIMUTH HEIGHT E x P n s u h t  r ~ f ~  c u / u  OISIALCE 
D E C R E E S  METERS c ~ - s ~ c / c u . n  SEC/CU.H 11~o.n W E T ~ ~ S  

X I U t * 7  

110  .O 1.5 d7  4.55UF-U7 Z.OOLE-66 LUU 
L 110.0 4. n 1, o . 0. 200  

110.0 7.0 4 7  2 .405 r -b7  1 .0b4L-06 2O0 
110.0 13 .0  227  1 . l H 5 t - 3 6  5.214E-06 LOO 
11U.C 19.0 * 107  5 . 5 9 j t - 0 7  2 .461 t - . b  LOJ 
110.0 25.0 SC 2.654E-07 1.16bE-bb LUJ  

L 110.0  32.8 0 0. 0. LOU 

ALIWIITH HEIGHT EXPnSlJRi t /G I U / J  ulST.ANCE 
0EI.LEES METERS CI-SFC/Cll.M , StC/CU.K I/)C.W NETtRS 

X1UE*7 

118.0 1.5 3U0 1 .9R lE -06  H . 7 1 7 t - b b  LO0 
118.0 4.0 6 8 0  3 .5451-01 I.5GUE-05 t O J  
118.0 7  .O 231!6 1.243E-05 5 .46U t -L5  LOU 
119.0 13.6 2 4 4 9  1.276E-135 5.614t- '15 ZOU 
113.0 1Y.C 372U 1 .V?uk -05  d .525 t - JS  LOJ 
1119.0 25.0 1 4 6 1  1.8r13t-U5 7 . 9 3 3 ~ - 0 5  LUU 
I l n . 0  37.R St354 2.37')1-C5 b .92h t -05  dU0 

AZIHIITH HE IGI~T txPr': l lnF I / 3  E U / U  UISTINCE 
OEGPEES METERS CI-SEC/CU.H SCC/CU.M 1 HETtRS 

x i o r * 7  

126.0  1.5 8 1  3 4.2376-06 1.1541-;5 LOU 
126.0 4.0 1 5 9 7  a.20bE-Ob 3 .h37L-d5 LOO 
126.0 7.0 2462  1.293F-05 5.04JE-U5 ZU3 
126.0 13.0 5 0 4 5  2 . 6 2 6 t - 0 5  1 . 1 5 b f - 0 4  LOO 
126.0 19 . r  6 4 3 7  2.311C-05 1 . 0 1 7 i - L 4  LUJ  
126.0 2S.C 5 9 ~ 7  ~ . o ~ ~ F - c s  1 . 3 5 ~ ~ - 0 4  LDD 

L  1)b.O 32.8 L J  0 . 0.  LOU 

A Z  IHIITH HEIGHT EXPO>L>RI.  F / b  L U / U  L I S l A i i C E  
OEGREES METERS CI-SEC/CU.I4 St(/CCl.I4 l / S u . H  V E T L ~ S  

x l u r  + 7  

134.0 1.5 h G 7  3.45bE-06 1  .51U~- ;15 LOU 
134.P 4.C 1 0 1 1  5 . 2 7 J F - 2 b  2.31VC-,5 LUU 
134.0  7  .O I !  1.141L-05 5 . 0 2 d ~ - u 5  2 0 0  
134.0 1 3 . 0  ?H47 ~ . O n 4 F - L i 5  8 .8171 -05  200  
134.0 19.6  51hh  ? . h u l l - 0 5  1 .114L-C4 2 0 0  
134.0  25.0  573 )  1 .9UbC-05 1 . 3 1 C t - 1 ~ 4  LOU 
134.C 32.b 24Yh 1 .3O lE -05  5.727L-(15 LUU 



' TOYER DATA F D L L D Y . .  . . 
TEST V 2  NDVEIIBER 9 ,  1 9 7 2  1 0 3 0  Tu 1 1 J O  P S I  

KRYPTON-05  RFLEASE F R U Y  L L F V A l l U N  OF r6H 
8 O O q  ARC U '  4 . 4  M / S t L  A T  2 b F  

A Z I M U T H  HEIGHT ~ x ~ n q t r ~ r  FJ Q t U / U  L I  S ~ A I I C E  
DEGREES METERS C I - S E C / C U . H  3FCICU.M 1 / 5 U . M  t ' t l t h b  

X l O F * 7  

A Z I M I I T H  H E I G H T  EXYI ISI IRF 1/11 t U / U  0 I S T d t 4 C t  
D E G R ~ E S  H E T E R ~  C I - S E ~  I~II..Y S t r / c u . ~  11;u.n E L l ~ h b  

X 1 0 1 * 7  

V 135.0 1 . 5  ? 7 1  1  I -  i t -  U C I  
L  115 .0  5 . C  I! 3 ,  o .  ! t ~  I 

I .  1i.C h : 4  ? . 2 5 1 1 - ( ' L  1 4 l l -  u b l  
1 3 5 . 0  l ' ) .O 3 '  ~ . , ' f . l , l - l L  ' ! . ' ) f , o L - J b  d b l  

1 3 5 . 0  2 h . C  ''4 3 . ' ~ 4 , j E - i i b  1 . 3  J L  / 

1 3 5 . C  3 4  . ( I  31<5 I . L ' I < I L - L I C  P . u 4 d ' ~ - O b  . t i 1  
1 3 5 . 0  4 2 . 0  4 5 d  2 . 3 H 5 E - : b  1 5 L -  t i G I  



GROUND LEVEL AN0 TOWER SAMPLING 7 C O M  To 32OOM. MUST ARCS TRUi4CAIED ON SOUTH END. BUT CENTERLINE ALWAYS 
CBSERVED. MOST VERTICAL O I S T R l M U ~ l O N S  TWUhCATED AT TOPS OF TUNERS. 

TEST V3 NnVEMBLR l b .  1 9 7 2  ~ ~ 5 5  111 1 0 2 5  PST 
ZINC SULFIDE RELEASE FROM E L F V 4 T I U N  UF 26M TEST V3 NOVEMBER 16, 1 9 7 2  0 9 5 5  TO l C Z 5  PST 

ZOOM ARC SAMPLER HT 1.5M U' 4.2 MISEC AT 26M RIlOOAMlNE B  RELEASE FROM ELFVATIUN O F  ZbM 
ZOOM ARC SLMI'LER HT 1.5M 11' 4.L M/SEC AT 26H 

A2 IMUTH EXPCSURE C / O  CU/O O I S T I N C t  
E E L R E F S  C M - S E C / C U . M  S ~ C / C U . M  ~ / s o . n  n t r t ~ s  A Z I H U T H  E X P O S U R E  E / a  EU/O DISTANCL 

X10E+6 OELRtES GM-StC/CU.M SFCICU.H l /SU.H H E I r k S  

TEST V3 NIIVEHD~R I t , .  1 9 7 1  0 9 5 5  TU 1 0 2 5  PST T C S l  V5 NCVEMbER 11. 1 9 7 2  0 9 5 5  Tb 1 0 1 5  P 5 I  
ZINC SULFIDE R F L F A S L  F U U M  1 1 ~ ~ 4 1  l b ~  U I  2hn t . 1 ' 1 1 0 ~ 1 4 1 ~ ~  R R E L F A S F  F K O ~  I L F V P T  IUN UI z c n  

4COH ARC SbHPLIR I'T I . 5 C  11= 4.2 M / > t C  A 1  2bM 4r011  ARC SAMPIER t 1 1.5)" 11. 4.L H/SEC A T  LbM 

A L l H U T H  I EXPOSURt 1 /ll I LJISTANCL A L  I I ' I ITH IXPUSURL t 1 U  L J I O  U l S l P k C t  
DFGREES GM-SECICU.M StCICU.H I METERS DtGFEES 6"-5ECICU.M 5 f C I C U . H  l /SU.M H t l E R S  

X l C E + 6  
I X10E+b 



T E S T  V 3  I N O V E M B E R  1 6 ,  1 9 7 2  0 9 5 5  10 I 0 2 5  P S T '  
Z I N C  S U L ~ I O L  R E L E A S E  F R O M  E L E V A T I O N  O F  2 b M  

B O O M  A R C  , S A M P L E R  H T  l . 5 M  U =  4.2 n / S E C  A T  2 b M  

A Z  l ~ u f t i  ~ X P O S U R E  E  10 t U / Q  O I S I A N C E  
O E G Y E E S  G C - S E C / C U . M  SEC/CU.M 1 / S 0 . M  M E T E R S  

X 1 0 E + 6  

N U V E h f i E R  1 6 ,  1 9 7 2  0 5 5 5  TLI 1 0 2 5  P S T  
I l J E  H f L t A S E  F K U M  E L F V h T l l l N  [ IF 2 6 H  

S A M P L t h  H T  1 . 5 N  U =  4.2 ! 4 / 5 F L  A T  LbM 

1 2 L . C  
I ' L . !  
1 d 3 . c  
1 1 0  . o  
l ~ 2 . C  

5 l j < . L  
1  , c . s  
I s -  . f  
1 L ;  . C  
I , . ?  . L  
;<.'+.': 
l L : . I *  

1 :.,.r. 
1  <I. ,  . L  
I : ? . ( .  
I : ' , . ' .  

I I > / > . <  

l l S T  V 3  N O V E H H L K  I b .  1 9 7 2  0 9 5 5  1 U  1 3 L 5  P 5 1  
R I i O D A M l N E  8 R t L E A S E  FROM t L F V A T I b N  Ilt 2 b M  

B o o n  A R C  S A M P L ~ R  H T  1 . 5 ~  I I *  4.2 ~ 1 s t ~  A T  Z ~ M  

AZ I l 4 U T H  E X P O S U K I  E / U  L U l O  U I S I A N L t  
D E G R E E S  GM-SEC/CU.M S F C / C U . M  l / S O . Y  K t  l E R S  

X I O E + b  

U 
3 

1 
5 

? 4 
4 6  
V 6 

21,a 
l h l  
3 7  tl 

7  ', 
32 7  
3 2 7  
90,) 
4 ? 11 

4 u 5  
L1/ f, 
1 7 2  
1 4 4  
1 5 1  

h  ', 
4 7 
2 L, 

I 5  



T E S T  V 3  N O V E M D E R  1 6 ,  I 9 7 2  0 9 5 5  T U  1 0 2 5  P S T  ' 
Z I N C  S U L F I D E  I E L E A S E  F R O M  E L E V 4 7 1 O N  O F  2 6 M  T t S T  V 3  N O V E M B E R  16. 1 9 7 2  0 9 5 5  T U  1 0 2 5  P S T  

1 b 0 0 M  A R C  S A M P L E R  H T  1 . 5 M  1). 4 . 2  M / S E C  A T  2 b M  R l l O O A M l N E  8  R E L E A S E  F R O M  E L F V A T l U N  O F  2 6 M  
1 6 0 0 M  A R C  S A M P L E R  H T  1 . 5 1  U -  4 . 2  M l S E C  A T  2 6 M  

A 2  l M U T H  E X P O S U R E  E  10 E U l Q  D I S I 4 N C E  
D E C R E E S  G M - S E C l C U . M  S E C 1 C U . M  l / S U . M  M E l E k S  

X 1 0 E  *6 

C R O S S U I N D  l N T E G R A T F O =  5 . 0 3 4 E - 0 4  2 . 1 1 4 E - 0 3  
S F C / S P . I '  1 / P  

T E S T  V 3  N O V E M D E R  1 6 .  1 9 7 2  0 9 5 5  T U  1 0 2 5  P S T  . ZINC SULFIDE R ~ L E P S E  F R O M  [ L r r l T l u N  UF ~ O Y  
2 2 O O M  A R C  S A M P L E R  H T  1 . 5 K  U =  4 . 2  M / S E C  4 1  2 0 M  

A Z  IMUTH E X P U ~ U R E  C / U  L U / O  o 1 s r i i t r c i  
D E G R E E S  G M - S E C / C U . M  S E C / C U . P  i/ ,o.M M E T t k S  

X 1 0 E * 6  

A Z I M U T H  E X P O S U R E  € 1 0  E U l Q  D l S T A N C l  
D E C R E E S  C M - S E C l C U . M  S E C / C U . M  1 I S U . M  H t l E R S  

X 1 0 E * 6  

T E S T  V 3  N O V t W n E R  l h .  1 9 7 2  , 0 9 5 5  T l l  1 0 2 5  P S T  
~ ! - I U C A M I N E  0 R E L E A S E  F M O M  E L F V A T I U N  O F  2 6 H  

i 2 C O M  A R C  S A M P L E R  t i 1  1 . 5 H  U x  4 . 2  H / S E C  h T  2 6 H  

A Z I M U T H  E X P O S U R t  E l L l  . E U / 3  D I S T A N C t  
C E ( . k E E S  C M - S E C / C U . M  S E C / C U . M  l / S ? . M  M E T E R 5  

X 1 0 E * 6  

C R r I S S U I N D  I N T E G R A T E D *  9 . 1 6 3 E - 0 4  1 . 3 1 Y t - 0 3  
S E C / S O . M  1 /n  



T E S T  V 3  NUVtMtJER 1 6 .  1 9 1 2  0 9 5 5  1 U  ID,?> PLT  
Z I N C  SULFYDC RELEASC 11(11M C 1 . I V A l l U N  I I t  2 u H  

3 2 0 0 M  ARC SAMPLER ti1 1 . 5 3  U s  4 . 2  M / S t C  AT L6M 

AZIMUTH EXPOSURE t I ' J  k U / O  D I S l A h C l  
DEGREES. G M - S F C / C I I . M  S I C / C U . I I  1 l L J . M  METERS 

X l O t * b  

l l  S l  V 3  N b V t ~ l h E U  I(,. 11171 U Y 5 5  TI1 I U L ' J  1'51 
KI IUOAMINE 0 RELEASE FkUM l L F V 4 T l U N  Ilf. LIJK 

37no:q A N C  S A M P L E R  IIT 1 . s ~  II= 4 . 2  n / $ r c  Z L K  



T O Y E R  O A T 4  TOLLDY.... \ 
' T E S l  V 3  NOVEMBER l b l  1 9 7 2  0 9 5 5  1 U  1 0 2 5  P S I  
1 Z I N C  S U L F I D E  R E L E A S E  FROM C L E V A T I O N  OF 2 b M  

ZOOM ARC U s  4.2 M I S E C  A 1  2 b M  

A t l d U T H  H E I G H T  L X P D S U R E  F I Q  E U l O  O I S 1 A N C t  
D E C R E E S  M E T E R S  G I - 5 E C I C U . M  5 E C I C U . M  1 I S Q . M  M E I t R S  

X l D f  +b 

AZINUTW HE~GIIT E X P O S U R E  FIO F U I U  U I S T A W C E  
D E G R E E S  M E l E l S  CM-SEC/CU.M SECICU.M 1 I S O . M  M E l E Y S  

A l l M U l H  H E I G H T  E X P O S U R E  F I Q  . E U I J  D I S T A H C E  
O E G U E E S  M E T E R S  GW-SLCICU.M s E r / c u . m  I /SO.M M E T ~ R S  

X I O E * ( I  

L O U  
2 3 0  
2 0 U  
2 0 0  
2 0 0  
L b O  
2 0 0  
L u J  
1 0 0  
L U 3  
L C 0  
1 0 0  
2 U U  
1 0 )  
2 L U  
203 
L O U  

A Z I M U T H  H E I G H T  EXPOSURF F / O  f U I J  O I S I A N C E  
O E G P E E S  M E T E R S  G R - S E C I C U . ~  s t r 1 c u . m  I /SL.M M ~ T ~ L S  

X l 0 t * b  

2 0 0  
2 0 0  
I J J  
4 0 3  
1 0 0  
2 0 b  
2 0 3  
1 U J  
ZOO 
2 c 0  
2 0 U  
20'1 
1 0 2  
2 0 J  
L  0 0  
1 0 0  
2 0 0  

A 2  I M U T H  H E I G H T  EXPOSLILE E I U  L U I J  b I S T A t i C E  
O E G R E E S  M E T E R S  G M - 5 E C I C U . N  S E T I C U . U  l /SO.W M k T k K S  

2 O J  
i ( i 0  
ZOO 
L O )  
L C 5  
r 2 J  
2 0 0  
IJJ 
2 0 0  
2 0 0  
2 0  J 

2 0 U  
2 0 0  
2 0 0  
LUlJ 
2 0 J  
1 0 0  

T E S T  V 3  NOVEMHFR I h .  1 9 7 2  0 9 5 5  T U  1 0 2 5  PST 
m l + n o A * l n E  B R E L E A S E  F R O M  E L ~ V A T I U N  OF 2 6 ~  

2 0 0 8  ARC U= 4 . 2  M I S E C  AT 2 b M  

A 2  I M U T H  H E l G H l  EKPLlSURF F I 0  E U I O  O l S I A h C E  
O E C K E E S  M E T E R S  GM-SEC/CU.M SEr1CU.M 1 f S Q . N  M E T E R S  

A 2  I R U T H  HE I G H T  E X P n S U R F  F I 0  E U I O  O l S 1 A l C E  
O F C P F E S  M E T E R S  t M - S E C / C U . M  5 E r I C U . M  1 1 5 0 . 1  M E T E R S  

A 1  I H U T H  HE I G H T  E X P O 5 U U F  F I O  E U I U  U I S I A N C E  
O F L L F E S  M E T E R S  L M - 5 L C I C U . M  S E C I C U . M  H S C . M  . M E T E R S  

I l U E + b  

1111.5 . 4  
1 l O . L i  . u  
1 I L . O  1.5 
1 l a . n  2 .5  
I l H . 0  4 . 0  
1 l N . C  5 . 5  
119.L 7.G 
I l l .  8.5 
1 1 3 . 0  1 0 . 0  
1 l C . l  1 3 . 0  
l l l l . 1 1  1 6 . 0  
1 1 .  1 9 . 0  
1 1 4 . 9  2 2 . 0  
1 1 4 . 0  2 5 . 0  
1111.0 2 8 . 0  
1 I p . C  3 1 . C  
1 1 A . U  3 2 . 8  

2 0 0  
L O U  
2 0 0  
2 0 0  
2 0 0  
2 0 0  
1 0 U  
2 0 0  
LOO 
2 0 0  
2 0 0  
d u o  
2 0 4  
L O U  
2 0 0  
2 0 0  
zoi) 

2 0 0  
2 U J  
L O U  
2 0 0  
L U O  
ZOLl 
2 J 0  
zoi) 
2 0 0  
2 0 0  
LOO 
2 C 3  
1 0 0  
L O U  
I b U  
1 0 0  
1 0 0  

b L l  l l l l H  H E I G H T  L I P O S U R F  I t 0  E U l U  0 1 S T A H C t  
n ~ 1 . 1 1 ~  M E T E R S  GM-S~CICU.M 5 E r I c u . n  1 1 s u . n  M E T L R S  

I I U t t b  



1 0 * € L  DAlA FOLLOW.... 

I I 3  NOVEMBER 1 6 .  1 9 7 2  0 9 5 5  I U  1 0 2 5  P S I  
t ZINC SULFIDE RELEASE FROM ELFVATION OF ZbM 
m IOOM ARC Um 4.2 MlSEC AT 2bU 

A Z l ~ U T U  UEYGHT . EXPOSURE t / O  E U l U  U l S l A N C t  
OEGYEES METERS GI-StC1CU.M SEC/CU.M 1lSU.M h E l i R S  

b 2 l U U T H  Y E I G U l  EXPOSURE F 1 0  EUlO OISIANCE 
OIGYEES METERS LU-J€C/CU.M SLC/CU.M 1 l S P . I  H t T t R S  

X l O f t b  

A2 Il$UTU UE I G H I  E  XPbSUUE E  /P  f U l U  UISTANCE 
O E G ~ F E S  UEIERS G M - S L C I C U . ~  1 t r l c u . n  1 l s 0 . n  n k r t u ,  

A I U L I b  

TbhER DATA FllLLOh.. . 
TEST V3 NOVEW0ER 16s  1 9 7 2  0 9 5 5  TO 1 0 2 5  PST 

RllODAWlNE 0  RELEASE FRUM E L t Y A T l O N  O f  26M 
dCOM AhC U. 4.2 MlSEC A T  2bM 

A 7  It4UlM HE 1Gl ' I  EXYIISUU~ F /O E U l U  UISTANCE 
~ I E L ~ F E S  M ~ T F K S  L M - ~ t c l c u . n  s t r / c u . n  I .  M ~ T ~ R S  

k l  d l  + I .  ' 

AZIV,U l t l  HEIGHT t  XYLISIJRI 1 1 0  E U l U  DISTANCE 
ULI. I . [E~ ~ E T E Y S  GM-SICICII .~ s k r / c u . n  , ~ / s c . n  M ~ T E R S  

X l l r l . l l  

db7  
d 6 l  
3 6 7  
Ub7 
Bb7 
8 6 7  
d b 7  
0 5 7  
d b l  
6 6 7  

,d67 
d 6 7  
6 6 7  
Ob1 
667 
d67 
567 
8 6 1  



' I  

T W E R  D A T A  FOLLOY.... I T O W E L  D A T A  FDLLOW.... 

TEST V3 N O V E M B E R  1 6 ,  1 9 7 2  0 9 5 5  T O  1 0  5 P I 1  
I Z I N C  S U L F I D E  R E L E A S E  F R O M  E L F V A T I U N  U F  2% 

. I b O O M  A R C  * U m  4.2  M l S t C  A T  2 b M  

8 

AZIMUTH HEIGHT EXPOSURE EIP E U l U  D I S I A N C E  
D E 6 R E E S  M E T E R S  GM-SEC1CU.M SEC1CU.M 1 I S O . M  M E T E R S  
: I X l O E + b  

'11 IMUIH H E I G H T  E X P O S U R E  E l 0  E U l O  D I S T A N C E  
D E G R E E S  M E T E R S  G M - S E C 1 C U . I  SEC1CU.M 11SO.M M E T E R S  

X 1 0 E + 6  

AZIMUTH HEIGHT EXPOSURE EIO E U l O  U I S I A N C E  
D E G R E E S  M E T E R S  GM-SEC1CU.M S E C 1 C U - M  1 1 5 0 . 1  M f l t R S  

AZIMUTH HEIGHT EXPOSURE €10 E U I U  D I S T h E C E  
, D E G R E E S  M E T E R S  GM-SEC1CU.M SEC1CU.M 1 1 S U . M  M E l t L 5  

X l O E + h  

A 2 1 M U T t I  H E I G H T  E X P O S U R E  E l 0  L U I U  U l 5 l L : . C t  
D E G R E E S  M E T E R S  G M - S E C I C U . H  SEC1CU.M 1 I S P . M  M E T L k S  

X 1 0 E + 6  

E S T  V 3  .MOYEMBER 1 6 .  1 9 7 2  0 9 5 5  T U  1 0 2 5  P S T  
I ~ O D A ~ I N E  B R E L E A S E  FIIDM ELFVATION OF 2.m 

1 1 0 0 M  ARC Urn 4.2 M l S E C  A T  Z b M  

r z l M u T n  HL IGHT EXPOSURF FIO E U l V  D I S T A N C E  
O E C R L E S  M E T E R S  G M - S E C l C U . M  SEC1CU.M 11SO.M M E T E R S  

X 1 0 E + b  

AZIMUTH H E I G ~ T  EXPOSURF FIO E U I O  D l S I h N C E  
D E G R E E S  M E T E R S  GM-SEC1CU.M SEC1CU.M 11SO.M M E T E R S  

X l O t + b  , 

K 1 0 9 . 5  . 2  0  0 .  0 .  1 6 3 0  

A Z  1 . 4 ~ 1 ~  HE IL I~T ~ X P O S U R F  F 1 0  E U l O  D I S T A N C E  
D E G l t E S  ME T E R 5  GM-SEC1CU.M S E C l C U . l l  1 I S O . M  M E T E R S  

A2 I U U T H  H E I G H T  EXt 'nSURF F l O  E U I O  O l S T A h C E  
O I [ L E E S  M E T E R S  GM-SEC1CU.M S f C I C U . M  I S M  M E l E R S  

A2 I h U T h  H E l C H T  E X P O S U R E  F 1 0  E U l G  O I S I A N C E  
D t G R E E S  M t l E U S  C M - S t c l C U . 1 4  S f C I C U . M  1 1 . M  M t T E R S  



T O h E R  D A t A  FOLLOW.... I L . F F  b A T A  FOLLOh... .  

T E S T  V 3  N O V E M B E R  1 6 .  1 9 7 2  0 9 5 5  T D  
Z I N C  S U L F I D E  R E L E A S E  F R O M  E L E V A T I U N  O F  

3 2 0 0 M  A R C  U *  4.2 M l S E C  

1 0 2 5  P S T  
2611  

A T  2 b M  

A 1  I H U T H  H E I G H T  E X P O S U Y E  F / O  E U I U  D I S T A N C L  
O E L Y E E S  M E T E R S  C M - S E C / C U . M  S E C / C U . M  I S  M E T E R S  

X l 0 t . b  

A Z I N U T H  H E I G H T  E X P O S U R E  E / P  E  0 1 S T A h C E  
D E G R E E S  M E T t R S  G M - S E C / C U . Y  S E C 1 C U . M  / S O  M E I t R S  

1 2  I ~ U T ~  HE IGHT E X P C S U L E  EIO E U l U  D I S T A N C E  
O E L R E E S  M E T E R S  L M - S E C 1 C U . k  S E C / C U . M  / C M  M E l L R 5  

X 1 0 € + 6  

. A 1  I d U T H  H E I G H T  E X P O S U R E  E l 0  E U / U  D I S I A N C E  
D ~ L ~ E E S  MEIEUS L M - S ~ C ~ C U . ~  SEC/CU.M 11so.1 M t l t R 5  

X l O t t b  

A Z I P I U T H  M E l L h T  E X P O S U k E  E l 0  E U 1 0  L I S I A N C E  
D E L N E E S  M E T E R S  G M - S E C / C U . M  S E C / C U . M  1 1 5 0 . k  H E I t R 5  

X l 0 t . b  

S T  V 3  U U V E M B E Y  1 6 .  1 9 7 2  0 9 5 5  1 U  1 0 2 5  P S T  
U r I U b A M I N t  I) R E L E A S L  F a o n  E L F V A T I U N  O F  2 6 M  

2 2 U O M  ACC U s  4.2 M I S L C  A T  2 b M  

AZ I H U T H  H C I G H T  L X P O 5 U R t  F I O  E U / u  U l S I A h C t  
O F G ~ E E S  M E T E R S  G M - S E C / C U . M  s E r / c u . m  11su.n M E T E R S  

X l O C * b  

A Z I , 4 U I H  H E I L t i T  L X P O S U R I  F / 0  E U I O  O I S I A N C E  
U E G k t E S  M E T E R S  G M - S t C / C U . M  S E C / C U . M  1 / S O . k  M E l t Y S  

X l O t t h  

A I I V U T h  H E I G H T  E X P O S U R F  E / O  E U f d  D I S T A N C E  
~ E G 2 f E S  M E T E R S  L M - $ t C / C U . M  S E C / C U . M  l / S O . N .  , M E r E R S  

L l O E + b  

A Z ~ M U I H  H E I G H T  L X P O S U Y E  E I O  E U / O  D I S T A N C E  
O E L R E E S  M E T t R S  G M - S E C / C U . M  S E C I C U . M  1 I S P . M  M E T t R S  

X l 0 t . h  

L Z  I I I U I H  H E  I G h I  L L P I I S U R E  F 1 0  E U I O  G I S T A N C E  
D C G 9 E E S  M E T E R S  L M - 5 t C I C U . M  S E C / C U . M  1 l S P . M  M t T E R S  

X 1 0 € + 6  



G R O U ~ O  L E V E L  AND T P W E R  S A W L  IIGC. ?UOM IU IMOM - u l T n  M O O ~ T I O N A L  i w o  TUYLRS SLMPLING A T  3 2 0 0 ~ .  
A L L  A R C S  E M B R A C E  C R U S S C I N O  E X T E k T  D F  I R A C t R .  T U U t R  S A M P L E S  T W U N C A T E D  A T  T O P .  A B O U T  9 C M  SNOW D E P T H  O N  
G R U U N O  D U R I N G  E X P E R I M E N T .  T H E R M A L L Y  S 1 A B L C  111 L U h t S T  bHt B U T  N E U T R A L  A B O V E .  - - 

T E S T  V 4  O F C E H R E R  1 2 1  1 9 7 2  1 0 4 9  T O  1 1 2 0  P 5 T  S T  V 4  D E C E M B E R  1 2 1  1 9 7 2  1 0 4 9  T U  I l l 8  P S T  
Z I N C  S U L F I O F  R E L E A S L  F k C R  F L F V A l l b N  OF 2 b W  U H U D A M I N E  B  R E L E A S E  F R O M  t L F V A T I L N  U F  2 6 M  

2 0 0 M  ARC S A M P L E R  H T  1 . 5 H  11; 2 . 6  ~ / S E C  A T  i bh  Z O O M  A R C  S A M P L E R  H T  1 . 5 M  U s  2.6 M / S t C  A 1  2 6 M  

A t  I Y U T H  E X P U S U R E  t / 4 t U / O  O l S l 4 N C t  A Z  I M U T H  E X P O S U R E  L / O  t U / O  0 1 S I A I J C t  
D E G R E E S  G M - S E C / C U . M  S F C / C U . M  1 W E l E R S  D E G R E E S  G M - S E C / C U . M  S E C / C U . M  I / S U . M  M t T E R S  

X 1 0 E + 6  X I O E + 6  

T E S T  V 4  0 E C E : l b f K  1 2 .  1 9 7 2  i U 4 9  T U  1 1 2 0  D S T  
Z l Y C  S U L F l O E  R t L t A 5 t  F K i 4  E L F V h T l O N  O F  2 6 H  

B D U P  A K C  5 b R  I I 0: 2 . 6  t ! / 5CC n 1  L b M  
1 I S T  V 4  O E C E M b E R  12: 1 9 7 2  1 0 4 9  T U  I l l 8  P S T  

R H O D A M l N E  B k E L E A S F  F R U H  E L F V A T I U N  UF 2 6 M  
a C U H  A S C  S A M P L E R  N T  1 . 5 M  U =  2 . 6  H I S E C  A 1  L b M  

A 1  I Y I ' T H  t X P O S U R  t L / O  t U / O  D I S T A N C E  
D t  L F L E S  G M - S E C / C U . M  S F C / C U . H  1 / 3 U . M  M  t l  E N S  

X I J E + b  



S T  V 4  UECEflUER 1 2 .  1 9 7 L  1 J 4 9  T b  l I L U , P S l  
Z I N C  S U L F l U E  RELEASE F R U n  E L F V A I  I U N  UF L b H  

1 6 0 0 ~  A R C  S A M P L E R  P I  1 . 5 ~  U =  2.6 M / S E C  A T  2 a n  . . 
A 2  I M U T H  EXPOSURE L I 0  L J / U  U I 5 1 4 d L E  
DELREES CH-SEC/CU.M S t C / t U . l r  1 .  H E I F U S  

X l O E * b  

TEST V 4  OECtMBEK 1 2 1  1 9 7 2  1 0 4 9  TU 1 1 1 8  P > I  
UII I I IJAMINE B RELEASE FkUl4 E L F V A l l U N  OF 2 u n  

I 6 I , ' l %  ARC SAMPLER HT 1 . 5 M  11; 2 . b  M / S t C  A T  ZbM 



TOYER DATA FOLLOY.. .. 
TEST V4 DECEMBER 12. 1 9 7 2  1 0 4 9  1 0  1 1 2 0  P S I  

ZINC SULFIDE RELEdSE FROM EL€VATION OF i b M  
20011 ARC Uv 2.6 M l S t C  AT 2 b H  

A1 I M U l H  HE l C H 1  EXPOSURE E l 0  EUlU UlSTANCE 
DECREES METERS GM-5tClCU.M SEC/CU.M I .  M t t t k S  

AZ IMUTH HEIGHT E  XPDSURF F I 0  EUlO DISTALCE 
OELRFEI METERS GI-IEC/CU.M SEClCU.M 1ISU.M METERS 

X l O t * b  x i o t r b  

N 1 0 i . o  .4 o 0. 0. LOO t. 122.0 .4 n 0. 0. L O O  

A l  IMUTH HEIGHT EXPOSURE F f b  E U I i  LIISTACCE 
DEGREES METERS GI-5ECICU.M s E r l c u . n  1 lSc .a  n t r t R 5  

X10E.6 

11 110.0 .4 L  0. ZCJ 

AZIMUTH HEIGHT EXPOSURt 1 1 0  \ E V l d  UlSTAhCE 
D E L U E E S  M F T E R S  G M - s t c l c u . ~  S E C I C U . ~  I l 5 o . n  n t r t u 5  

A Z I  I l f l H  HElbHT EIPOJURF 1 1 0  F U I U  DISTANCE 
D E C L C E J  n t T t R s  CM-SLCICU.M ~ t c l c u . ~  1 I s k . n  M E T E R S  

xlOt.6 

ZOO 
LOU 
2 0 0  
2 0 0  
2 0 0  
LO0 
2 0 3  
2 J U  
2 0 0  
2 0 0  
LOU 
LOU 
LOO 
2dU 
2 0 3  
r U 0  
2CO 

A 1  IMUTH HEIGHT EXPO5UR[ V lO . E U l r  UI5IL:dCE 
DEGFtES!MElER5 GM-5tCICU.W 5tClCU.M 1 l5U.K H [ T t R S  

X l U F 1 6  

LU J 

2bU 
L S J  
2UU 
LC0 
20') 
"OU 
1 0 "  
"OU 
l l l d  
L  'J u 
~ J J  
LUO 
1 0 2  
2UO 
LOJ 
101) 

2bil 
20.) 
LOO 
2 0 0  
2GU 
LOU 
LC3 
2OU 
2 0  
LOU 
2UU 
L J U  ' 

LLIU 
2  (I J 
LDO 
LOO 
LUO 

AZ IMUTH HEIGHT EXPllSUR€ f l l  I L l l U  UISIANCE 
OELYEES METERS GP-SEC/CU.M 5EflCU.M 1 lSU.q  Y E T r $ 5  

X1UF.b 

103 
LIIL 
LUU 
2 r ,  
L J J  
2 0 0  
'LO 
1 0 0  
I U J  
L'JJ 
LOJ 
2 0 d  
2 0 0  
2 0 0  
LDU 
ZJv  
1 0 u  

d u o  
2OU 
L U J  
LOU 
LUU 
LUU 
LUU 
LUU 
LUU 
LOD 
LLU 
2 0 0  
ZUJ 
LOU 
2 0 0  
ZUU 
1UU 



T O Y E R  D l 1 4  FOLLOY.... 

T C S T  V 4  O E C E M R E R  1 2 1  1 9 7 2  1 0 4 9  T O  L l l B  P S T  
S I I P D I M I N E  0 R E L E A S E  F R O M  E L F V A l l U N  O F  2611 

8COL ARC Um 2 .6  M I S E C  A T  2 6 M  

1 V 4  D E C E M B E R  1 2 .  1 9 7 2  1 0 4 9  1 U  1 1 2 0  P S I  
Z I N C  S U L F I D E  U E L E A S E  F R O M  E L F V A I I U N  O F  2 b M  

1 0 0 M  ARC Urn 2 . 6  M I S E C  A T  2 b M  

4 1  I I U T H  H E I G H T  E X P n S U R E  E l 0  E V l U  D I S T A N C E  
O E C P E E S  M E T E R S  G M - 5 t C l C U . M  S E T I C U . M  1 l S U . M  M E T E R S  

X I U F * 6  

h 1n5.n . 3  o 0 .  0 .  12u 

41 IMUIH tit IGHT . ~ X P O S U R ~  t 10 EUID D I S T A ~ C E  
D E G R E E S  M E T E R S  G I - S C C l C U . M  S L C l C U . M  l I 5 E . M  M E I t R S  

X l O f + h  

A Z I ~ ~ I T H  HEIGIII EXPOSLIRE i10 E U I U  U I 5 I A N C E  
D E L U E E S  M E T E R S  G M - S E C l C U . M  5 E C I C U . R  1 1 5 u . M  M E T E R 5  

A Z I I ! I I T H  H E I G l l T  F X P O S U R F  F I O  E I J I O  U I S I A N C E  
D F t P . t E S  M E T E R S  G M - S E C l C U . M  S E C I C U , M  1 1 5 0 . M  M E T E R S  

1 l O F + b  

A l l V U T l l  H E l L H l  E X P O S U S €  T I 0  L U I J  U I S T A N L E  
D E G C E E 5  M E T E R 5  G M - S E t / C U . M  S E t I C U . M  1 1 5 0 . 1  M L T t R 5  

X l U E t h  

d Z l H U T H  H E l G Y l  E X P O S U R F  C/O E U l U  O I S T A N C E  
O F L k t E S  M F T E R S  L M - 5 t C I f U . M  S E f / C U . M  l 1 S o . M  M E T E U S  

X l O E * h  

P Z I b I I I ' H  H E I G H T  E X P O S U R E  F / 0  t U I J  D I S T b l l C E  
D t ( k F F S  M E T E R S  GM-SEC1CU.M S t f 1 C U . M  l 1 S O . M  M E T E R S  



S T  V 4  D E l t M b f h  1 1 .  1 9 7 1  1 0 4 9  T U  1111 P S I  
R I I I J U I M I N E  I I t L E A S i  t Y O N  t l t V A 1 l U N  Of 2 0 1  

1 6 r 3 V  ARC U s  6.6 M I S E C  A 1  1 6 M  
E S T  V4  DECEMBER 1 2 1  1 9 7 2  1 0 4 9  T U  1 1 2 0  P S T  

Z I N C  S U L F I D E  R E L E A S E  FROM E L F V A I I U N  OF 2 b M  
1 6 0 0 M  ARC , , 

U s  2 . 6  I I S E C  A T  2 b h  

1 1 I V . U T k  H I  I L H T  L X P U S U R E  t / O  t U I 4  U l S f A M C t  
D F L Y E E S  M E I E R S  G M - I E C I C U . M  S E C I C U . M  I S .  M t I t h S  

' !  
. A 2  I I U T H  H E I G H T  EXPOSURE F I O  E U I U  D I S I A N C L  
O E G R L E S  M f l E I S  GM-SEC/CU.M SEC/CU.M l / S O . M  M t l t R S  

X I O E + b  

A Z I ~ U T H  HE ICHT C X P ~ ~ U R E  € 1 0  ~UIU D I S T A N C ~  
Ol:.RtES M C I E R I  W - S t f I C U . M  S E C I C b . M  1 I S U . M  M E T E R S  

X I J E t b  
h 2  IIUTH n ~ l c n l  LIPOSURE € 1 0  E U I U  D I S l A N L E  
D E L h E E S  M E T E R S  GM-SEClCU.M SECICU.M 1 1 S 0 . 1  ~ ~ 1 t b . s  

X l U E + b  \ 

A Z  I N U T ~  *EIGHT ~ X P ~ S U R ~  € 1 9  E U I U  U I S T A N C E  
0 I : A E E S  I E I E O S  GM-SEC/CU.M S E C / C U . I  1 I S O . h  I E I L R S  

X 1 0 t 1 6  
'12 IWUTU HEIGHT EXPOSURE € / u  t U / U  U l S I L N C t  
D E G N F E S  M E T E R S  G I - S E C I C U . M  SEC/CU.R 1 I S Q . M  M E l t b . 5  

X l O E + b  

A Z I M U T H  HEIGHT E X P O S U R E  FIQ E U I U  u I S I a h C t  
O E G L E E S  M E T E R S  G M - S E C I C U . ~  S E r / c u . u  IISC,.M M L T C R ~  

X l O E r 6  

A  I I I T  E X P U S U R F  F I Q  E U I J  U I S T A N C E  
O t ' . x F E S  N E l E R S  G h - S t C I C U . I  5 E T I C U . M  I I 5 u . M  M E T t R S  

A 1 0 t  *6 

2 6 2  
2 5 5  
2Jb 
32  3 
2 6 9  
2 b 3  
255 
1 9 n  
1'15 
1 9 7  
l b 4  
? 3 4  
234 

8 1  
I bi. 
1  14 
1 4 1  

7 9 
1 5 7  



I l l U E P  Gb7A r l lLLUh.. . .  
I S  V4 DECEMBER 1 2 .  1 9 7 2  1 5 4 9  TU 1 1 1 0  PLT 

Z INC S U L I I O E  RELEASE FROM t L F V A 7 I U N  UF dcM 7  V 4  DECE'4PtK 1 2 .  1 9 7 2  1 0 4 9  I U  1 1 1 8  P S I  
320011 ARC U s  2.6 n I S t C  4 1  2 6 1  *t'rPb:aINC 0 R f L E A S t  FROM L L F V 4 T l U N  OF 2bM 

j10014 l R C  U. 2.6 MISLC I T  26M 

I 1 l l q ~ l T ~  MElGUT EXPOSURk t I 0  t U I d  U I S I I C C E  
OEGRtES METERS GM-SEC/CU.M IEC/CU.M l ISU.11 MEIERS 1 l : J l  I G  EXPOSUYE F I U  E U I U  O l 5 l A h C E  

X l O E * b  D F L K ~ F ~  M E T E R S  G M - S F C I C U . ~  SECICU.M 1IJG.M n t l t ~ 5  
' x l n F * l .  

F I U  
5 tC ICU.H 

E U I U  D l S l A N C E  
1ISP.U M t 7 t R S  OFLPEES METERS GM-SECICU.11 

XIOt.6 



GROUND L E V E L  AN0 TOkER 5AHl 'L INC 700M 10 3LUUtl. ALL J k C S  tMMKACC CRUSSUINO EXTENT OF O l 5 T K l l i U T I O N .  
16 TOYERS " H I T "  BY TRACER: A L T n b U i H  D l 5 l k l b U 1 1 U N S  lRUNCATEU AT TOY5 UF TOhER5. EXTRAPOLATIUN WOULD BE 

REASOYABLE. V E R T I C A L  CROSS SECTIGNS TIIROULH lOUEK AkCS SHOWS S I G N I F I C A N T  D I R E C T I O N  SHEAR OF TRACkRS WITH t1T. 

T E S T  V 5  SEPTEHBtR 5 ,  1 9 7 3  0 5 0 1  TO 05.31 PST 
TFST VS SEPTEMBER 5 .  1 9 7 3  0 5 0 1  TU 0 5 3 1  P5T 

Z I N C  S U L F I D E  R C L t A S k  F R O N  C L F V A T I U N  O F  d6M 
HHf lLbMINE B  RELEASE FROM E L F V A T I O N  OF 26M 

LCOH bUC SbMPLER tIT 1.5M U =  4.3 M/SEC A 1  26M 
ZOOM ARC SAMPLEK HT 1.514 11% 4 .3  t l / ) t C  AT ~ b n  

A Z  I K U T H  EXPOSURt 
L / J  

E / Q  EU/U 0 I S T A h C E  
A Z I N U T H  EXPOSURE t J / O  b I S T & I d C t  OEGKFES GM-SEC/CU.M SEClCU.M l / S O . H  METERS 
DECREES GM-SECICU.M S fC /CU.H 1 / 5 U . N  M l I E k S  X 1 0 E * 6  

X l O E t L  I 

C U U  
2iJu 
L Q C  
L J U  

2 b 0  
2 0 0  
ZUU 
2 d J  
2 u u  
2 0 0  
2 0 0  
z 4 0  
2 0 0  
2 0 u  
z i lu  
2 0 0  
2  0 0  
2UU 
ZUO 
2ULi 
2  0  0 

# 1 2 t . 0  0 0 . b.  2 U 0  CRL SSWINO INTEGRATED*  5 . 3 4 7 E - 0 5  2 .2YYE-04  

TEST V 5  S t P T [ M b I R  5, 1 9 7 3  U 5 0 1  T U  U 5 3 1  P 5 1  
L I N C  S U L F I O E  V I L E A S t  F k U H  L L t V 4 1 1 L N  bf  2u'l 

4 o o n  A K C  S L W P L F R  H T  1 . 5 n  u =  4 .3  141 i tc  nr  1 6 ~  

2 0 0  
2 U 0  
ZUU 
2 0 0  
zuu 
2 0 0  
ZUO 
2 0 0  
2 0 0  
2 0 0  
2 0 0  
2 0 0  
2 0 0  
2 U 0  
2 0 0  
LOU 
2 0 0  
2 0 0  
2 0 0  
2 0 0  
2 0 0  

T t S T  V 5  5EPTEHRER 5 .  1 9 7 3  0 5 0 1  Tb 0 5 3 1  PST 
MI~CDIHILE B RE LEAS^ FRUM L L F V A T I U N  u t  L ~ M  

4 0 0 M  ARC SAMPLER HT 1.5M U =  4.3 H l S k C  A T  2bM 

0  
5 

4  2 
1 1 9  
1 8 8  
2 3 1  
2 0 0  
l b b  

b7 
1 3  

3  
0  

CROSSYINO I N T E G R A T E O ~  4 .9J5E-04  2 . 1 1 M E - 0 3  
SEC/SO.M I / M  



TEST V S  SFPTEMPER 5s 1 9 7 3  L5U1 TU 0 5 3 1  P S I  
Z lNC SULFIDE RELEASE FRUH E L k V A I I U N  OF 2bM 

soon r a c  S L M P L E R  HT 1 . 5 ~  11: 4.3 n / ~ t i  A T  2 6 ~  

A Z  IHUTM ' E X P O S U R ~  L / b  t U / O  0 1  ST4NCk 
DEGREES tn-'st!c/subn sEc1cu .n  I/SL.M n t r c h s  

XlOE46 . 

1, . 
Li. 
Y.933E-0k 
b .351E-07 
1  . u 1 3 c - o u  
j .965C-06 
7 .342L-06 
1.2 10E-05 
4.39dC-U5 
1.13dE-05 
2..?61,k-U5 
L .U5uL-o5 
3.224E-05 
4.U80E-05 
3 .L l lbF-L5 
3.457E-05 
2 . 5 d 6 t - 0 5  
7 .044L -06  
3' .797k-0b 
1.941F-U6 
2 .3L7E-87 
Z.Ll>UE-LY 

77  1  
7 7 4  
7 7 8  
78  1  
7a 5 
7 b d 
79  2 
79 5 
7 9 9  
8 0 2  
8 0 6  
BUY 
I 1 3  
8 1 6  
8 2 0  
8 L j  
8 2 6  
8 2 9  
8 3 3  
8.6 
8 3 9  ' 

H42 

TLST V5 SLPTtMUIH I,, I Y / >  b'>Ul TU 0 5 3 1  PS I  
ZlNC SULFIDE Y t L I A S E  FRLIH t L I V A T I b N  Lk ?6M 

l?OIJM ARC S4t!IJLER ti7 1.5H I J =  4 . 3  n / 5 L i  A T  2 b X .  

AZIEUTH EXPOSURt E /:A I U / 3  O l S l A h C t  
DEGREES GM-SEC/CU.M StC/CU.:4 l /SO.H MC!ER5 

X lOE*6 

1  . f > c f ~ C - b 3  
S L C  /Sk . I I  

TES l  V5 S ~ P T E ~ ! U ~ R  5 .  1973 L 5 b 1  l u  US31 P51 
ZII4C SULFIDE RELEASE FhUM t L F V 4 T I U N  IJF LbM 

! IhOOEl ARC SPHI'LER ' { IT  1 .SIB 11: 4 .3  I 4 / > E C  8 1  261: 

bZlMUTbi EXPOSURt L / u CU/P DI51A:lCI 
D F G R L E S  G M - s ~ c 1 c ~ 1 . n  S I C / C U . I ~  I / S U . U  n t r t u ,  

x lOL16 

TEST V S  SEPTLHBER 5,  1973  0 5 0 1  TO 0 5 3 1  PST 
IOIIIDAHINE B RILEASE FRUM C L F V 4 l l U k  OF ZbY 

Boon  L R C  S A M P L E R  HT 1 . 5 ~  U S  4.3 MISEC A T  2 6 ~  

A? INUTH EXPOSURt t / O  
OFCRLES CM-SEC/CU.M SFC/CU.M 

XlOE*b 

A l .  1  3 5 .254 t -uB  
63.1  1 6  2 .744E-~ ' 7  
US.2 40 b.747E-07 
(17.2 8 0  1.36OE-06 
89.2 1 1 8  2.341E-06 
91.2 l 8 h  3.158E-Oh 
93.2  2 3 1  3 .917E-06 
95.1  3 1 0  5 .260€ -06  
97.1  2 6 5  4 .50 lE -06  
97.1  3 0 0  5.085E-06 

101 .I 355 6.019E-06 
1  J 2 . T  3 6 %  6.194E-06 
I'I~I. U 355 6 .019E-06 
1  ')t . '9 3 4 4  5.844 E-U6 
IOd.8 217  3 .859E-06 
110.7 6 6  1 .465t -Ub 
112.6 39 6.772E-07 
114.5 1 2  2 . 1 6 0 t - 0 7  
116.4 1  2 . ~ 1 ' ) ~ - u n  

t U / O  DISTANCE 
I/>'J.M METERS 

7 7 8  
7 d  1 
7 8 5  
7 0 0  
792. 
74  5 
7 9 9  
8 0 2  
e n 6  
8  09  
8 1 3  
O l b  
0 i u 
8 i 3  
b 2 1, 
H I Y  
0 3 3 
8 3 6  
8 3 9  

1 1 5 7  V5 1 l F k  5 .  1 011b1 1 1 1  0 5 1 1  I 'b1 
PtiIIUAMINE B d [ L E A S t  FhUk' t L F V h r l U N  OF 2bM 

11OOY ARC SAMPLER t t T  1.5H LI= L . 5  H/5EC 41 2 o q  

b Z l t l t l l H  tXPJ5URL F /u LU/9 D l 5 1 4  r C t  
I t IGLFES CH-SLC/CU.M SIC/CII.M l I 5 U . H  H L l I h S  

<1OF+b 

22.L) 3 5 . 5 L 1 j E - ~ d  Z.366€-.7 l i J ~  
114. O 1 1  1.93f,E-,7 d . 3 2 4 E - u l  I L U U  
d l  .I) 1 3  2.26Ok-07 9.7181 - 0 1  ~ ~ L I J  
, fi.0 1 6  7.R71E-07 > .3bb [ -L6  12UU 
Y 1.0 r 7  1 .6  151-06 b . > ~ b f - ~ i b  I C ~ L  
92.0 1 1 3  1 . 9 2 7 t - 0 6  8 .2bbL -06  17UO 
1 1 ,  . i' 138  7.341lE-bb I .DuLL -b5  I d u O  
91,. J 15d 2.hY3E-Lb 1 .15dL -J5  i 2 u u  
1 1 . P  1Yl l  3 . ? 2 4 t - ~ 6  1 .3161-05 l i L O  

1,lo.n 230 3 .9121 -06  l . L L 2 T - 0 5  l /OO 
Il12.b 216  4 . 0 1 0 t - I l l  I. l r ' 41 -05  12bU  
114.0 172 7.929L-Ub 1 . i r 6 J l - 0 5  1 2 0 b  

t  1 ~ h . C  132  2.241E-C6 9 . 6 3 a E - ~ l b  12bU 
7  1Jr .O 106  1.HUVt-Ub 7.77'12-J6 l Z u d  

I 12.0  51) 9.H36E-07 4.23UE-OL 12U0 
J l l 2 . r  3 6  l ,.?lJIlE-L7 2.CbbL-311 l ? u U  

1  1  I, . Ll 11  V - 7  4 - I  1LOU 
' l I f , . L  b  1  . 1 b 0 F - d l  5 . L Z u k - 0 1  1cJU  

114.0 1  2.U64E-bt l  8 .d73E-0a l c u u  

C k  ' S S d l h C  lhTEGRATFO= 1.247E-03 5 .362E-03 
S tS /SQ.H  1/M 



H3.6 
d4.4 
85.6  
R6.6 
87.6 
n b . 6  
09.6 
90.6 
91.6 
92.6 

E 93.6 
t 94.6 
E 95.6 
F 96.6 

97.6 
91). 6 
99.6 

100.. 6 
LO1 .h 
102.6 
103.6 
10c.5 
105.5 
106.5 
1 b7.5 
1b11.5 
109.5 
110.4 
111.4 
112.4 
113.4 
114.4 
115.3 
116.3 
117.3 
118.2 
119.2 
120.2 

CROSSWIND 

TEST VS SEPTtHUFR 5 .  1 9 7 3  L j U l  TU 0 5 3 1  PST 
ZINC SULFIDE HELEASE FRgM E L F V A l l U N  O F  2bM 

3200M ARC SAMPLER I t 1  I .5N 11;  4.3 MISEC A T  LbN 

A,? IHUTH EXPUSURE € 1 0  10 /O  D I S I & I . C t  
DEGREES GM-SEC/CU.M SfC/CU.V I /SU.M N t  TERS 

X10E+6 

0 
L 
5 

1 2  
1 4  
2'. 
4 2 
6 6  
0 2 

109  
171: 
: $4 
1 4 3 
1 5 2  
1 6 3  
1 6 1  
1 8 1  
200  
LOh 
234  
227  
200 
1 6 6  
122  
1 1 6  
1 3 1  
134  
118  
9 3 
6 6 
4 8 
2 4  

7 
1 
0 

T tST  VS SEPTEMBER 5. 1 9 7 3  0 5 9 1  TU 0 5 3 1  PST 
htlUDAMINE 0 RELEASE FROM t L F V A f l b N  UF ~ 6 F i  

520011 ARC SLWPLER H I  1.5N U= 4.3 M/SEC A 1  26M 

A L  II.IUTI1 EXPUSURE € 1 0  tU /O DISIANCE 
DEGP.EES GM-SECICU.W SFC/CU.M I /SU.M METERS 

X10E*6 

1 .741 E-OY 
2.612E -08 
5 . 3 9 a ~ - u t 1  
9.2LHE-OR 
1.445E-07 
2.43AE-07 
3.535E-07 
7.156E-67 
8.727E-07 
1 .549E-b7 
9.42VE-07 
8 .723E-07 
I .lLIbE-06 
1 .534L-06 
1.5YbE-06 
4.109E-97 
1.4dZE-U6 
1.430E-06 
1.430E-06 
1 .5d6E-06 
1.325E-06 
I .rill E-06 
8 . 3 7 5 t - 0 7  
4.544E-07 
7.156E-07 
2 .751E-07 
7 . l f 9 ~ - 0 8  
3.831E-08 

CROSSUIND IkTEGRdTLU= 1.R50E-03 7.957E-03 
SLC/JO.H I / M  



OdER DATA FCLLUU.... 

TEST Y !  SEPTEtlBfR 5. 1 9 7 3  0 5 0 1  TU 0 5 3 1  PST 
ZINC SULFIDE RELEASE FROM ELEVATION UF 2 b n  

ZOOM ARC V. 4.3 n / J E C  AT 2bM 

A l I Y V I H  H f  IGUT EXPOSURE € 1 0  t U / U  DISTANCE 
DEGPtE!r M f l t R S  GM-StC/ClI.M SEr/CU.H I l J 0 . M  M E l t R S  

1101.b 

2 0 0  
200  
LOU 
ZOU 
LUU 
2 0 0  
LOO 
2DJ 
20" 
LOU 
LO0 
2 0 0  
LOO 
1 0 0  
LOO 
LOO 
200  

bZI: ,UTH H E l G H l  EXPOSURF F / U  t U / u  b I J T A h L E  
OEGPEES METERS Ln-SEC/CU.M StC/CU.M l l 5 L . M  K t I L R s  

X l U I * b  

5  1 I n . 5  .4 1 1 6 1  b .2 I , IE -07  L . ~ Y L L - L ~  2UO 
l l J . 0  . B 1 5 9 1 .  8 . 6 1 3 E - J l  3 .7U4r -Jb  LOJ 
1111.0 1.5 2 1 2 8  1 . 1 4 8 E - 0 6  4 . 9 3 5 r - L 6  2 0 0  

5 110.0 2.5 l l 8 b  b . 3 9 t E - 0 7  2 . 7 5 U r - 0 b  LUb 
1 1 0 . 0  4.0 . 43.8 2 . 3 3 ~ E - 0 6  I . U L j i - d 5  LOO ' 

2UJ 
LOJ 
2UJ  
LUO 
2 0 0  
1 0 0  
2 211 

LOU 
LOO 
l U U  
LOU 
200  

A 2  IMUTH HEIGHT EXPOSURE F I U  I 0ISlAI4CE 
DEGPEES METERS GM-SEC/CU.M S t  C1CU.M I l 5 U . Y  METERS 

x I U t + o  

iou 
LOU 
LUO 
200  
L 3 U  
LULJ 
101) 
L 3 0  
LC0 
LUU 
LOO 
LOU 
20U 
1 0 4  
2UJ 
203  
LO0 , 

T t S T  V5 SEPTEMBER 5 r  1 9 7 3  0 5 0 1  TU C 5 3 1  PST 
RHUDAMINE B R E L E A S E  rson E L F v r r l u w  OF 2t.n 

LLJI)H A R C  U -  4.3 n l s ~ c  rr 2 6 ~  

AZICUTH HEIGHT EXPOSURE F I O  E I I /U  DISTANCE 
DEGREES METERS GM-SEC/CU.M SEC/CU.M I !  METERS 

X l O F * b  

a 1 1  l l J lH  HEIGHT EXYOSllhF F I O  EU/U DISTANCE 
D l 1  "ES M E T t t c  GU-StTICU.M SEC/CU.M I /SU.M METtRS 

XIUE46 

5  1 1 0 . 0  .4 5 1  8 . 8 l l E - C 7  3 . 7 8 9 t - 0 6  2U0 
113.b . b 38 6 .451E-07  2.777E-06 LOO 
1 1 0 . 0  1.5 2 1  3 . 5 h l E - U 7  1 . 5 3 l E - 0 6  2 0 3  

5 1 1 C . D  2.5 I 2  2 .05LE-07  8 . 1 2 4 t - 0 7  ZOO 
IIU.II 4.n 28 4 . 8 ? 8 E - 0 7  2 .C lbE-06  2 0 0  
l l J . 0  5.5 35 b .096E-07  2 . b Z I E - 0 6  2 0 0  
11L.O 1 . 0  77 1 .316E-36  5 .657E-0b  2 0 0  
110.0 6.5 1 9 9  3 .386E-36  1 .456E-05  LOO 

A 1  I "UTH HEIGHT tXPl l5URF F I O  C U I J  DISTANCE 
C F ( ~ ~ E S  M E T E R S  G M - S ~ C I C U . ~  s t r / c u . n  I 1So.n  METER^ 

X10E+6 

n o. 0. L O O  
2  3 .621E-0d  3 . 5 5 7 1 - 0 7  2 0 0  
0 0. 0. 2 0 0  

1 l n . 3  1 0 . 0  11 1 .931E-U7 8 . 3 0 5 t - 0 7  200  
114 .1  13 .b  32 5 . 5 5 ~ E - 0 7  2 . 3 8 8 E - 0 6  LOU 
1 l e . b  1 b . b  77 1.243C-0b 5 . 3 4 6 t - 0 6  200  
116 . "  1Y.0 135  2.20VF-06 9 . 8 8 8 L - U b  1 0 0  
I l a . 0  2 2 . 0  I 6 1  2 . 8 4 j E - 0 6  1 . 2 2 1 E - 0 5  LOU 
I l d . 0  2 5 . 0  2 3 8  4 . 0 5 0 E - 0 6  1 . 7 4 1 t - 0 5  2 0 0  
I 1 I . C  18 .0  3 4 5  5.8hOE-06 2 .520E-U5 1 0 0  
11H.O 3 1 . 0  2 9 2  4 .955E-06  2 . 1 3 1 t - C 5  2OU 
1 1 1 . 0  32.8 7 4 9  4 . 2 3 l E - 0 6  1 . 8 1 9 E - 0 5  2 0 0  



A Z I M U T H  H E I G H T  E X P O S U R E  E / O  
D E G R E E S  M E T E R S  GM-SEC/CU.M SEC/CU.M 

X l O E t 6  

A t  I V U T H  H E I G H T  E X P O S U R E  € I 0  
OEGI !EES M E T E R S  GM-SEC/CU.M SEC/CU.M 

X l O E t b  

E U / O  D I S T A N C E  
l / S O . M  M E T E R S  : 

200 
2 0 0  
2  00 
200 
200 
200 
2 0 0  
2 0 0  
2 0 0  
LOO 
2 0 0  
2 0 0  
2 0 0  
2 0 0  
LOO 
2 0 0  
2 0 0  

Eb/ /0  U I S T A N C E  
l / S U . M  M E T E R )  

A t  I N U l H  H E  I C H T  E X P O S U R E  E / P  E U / O  D I S T A N C E  
D E G R E E S  M E T E R S  GM-SEC/CU.M S E C / C U . M  l/SO..M M E T E R S  

X I U F t 6  

A 2  I W U T H  H E I G H T  E X P O S U R E  F /O  F U / J  U I S l A N C E  
D E G R E E S  M E T E R S  GM-SEC/CU.M S E C / C U . H  1 S O  M E T E R S  

X10€*6 



TOCFR DATA FIILLOC.. . . 
TLST V5 SLPTEMRER 5 1  1 9 7 3  0 5 0 1  TU 0 5 3 1  PST ' TEST VS SCPTtMBtR 5 1  1 9 7 3  0 5 0 1  TLJ 0 5 3 1  PST 

ZINC SULFIDE RELEASE FROM ELEV4710N DF 26'l kH0OAMlNE fi RELEASE FROM ELFVPTION OF 26M 
BOOM ARC U= 4.3 M/SEC AT 26M 800M ARC U *  4.3 M/SEC A T  26M _ ._-- 

AZIHUTH HEIGHT EXPOSURE F / U  EU/U DISTANCE AZII~ILITH HE lGHT IEXPOSUWE F/O EU/U OlSTANLE 
DFGREES METERS GM-S€C/CU.H SEC/CU.M l /SQ.M METtRS DFGPEFS METERS GM-SLC/CU.H SEC/CU.M l /SU.M METERS 

X10E*6 X I O E + 6  

AZ IMUTt1 
DEGREES 

HEIGHT EXPDSURF E/O 
METERS GM-StC/CU.M SEC/CU.M 

X10E*6 

.3 1 7 9 3  9 .67Of -U7 

. 5  1 8 2 6  9 .846E-07 
1.1 1 7 1 4  9.244E-07 
1.5 1 6 3 8  8 .831E-07 
2.1 2 7 3 6  1 .475E-06 
4.2 3 9 0 7  2.107E-06 
6.3 6 0 1 5  3 .243E-06 
8 .4 1 2 5 9 9  6 . 7 9 2 t - 0 6  

10.5 1 5 8 8 1  8 .562E-06 
12.6 1 5 4 3 0  8 .318E-06 
14.7 1 9 1 7 7  1 .034E-05 
16.8 2 6 7 1 9  1 .440E-05 
2  1.0 3 4 7 1 7  1.872E-05 
25.2 4 7 3 1 3  2 .551F-05 
29.4 4 2 0 7 0  2 . 2 h 8 t - 0 5  
33.6 3 9 3 5 0  2.121E-05 
37.8 1 3 6 7  7.371E-07 
42.0 2 0 7 0  1.1 l b E - 0 6  

EU/U DISTANCE: 
l/SO.M METERS 

AZIMUTH HEIGHT LXPOSURF F I U  
UELKLES METERS GM-StC/CU.M SEC/CU.M 

X 1 0 E * 6  

112.6 .3 2 8  4 .846E-07 
112.6 .5 32 5 .546E-07 
1 1 2 . 6  1.1 28  4 .946E-07 
112.6  1.5 39 6.772E-07 
112.6 2 .1  35 6 .07LE-07 
112.6 4. ? 62  1 .0h3E-06 
112.6  6.3 1 0 7  1.81bE-06 
112.6  8 .4  1 4 8  2.516E-66 
I ?  10 .5  2 4 1  4 .09LF-06 
112.6  12 . t  303 5 .143E-06 
1 1 2 . 6  14.7 3 9 6  6.72UE-06 

L  112.6 16.8 0 0. 
112.6  21.0 6 4 4  1 .092E-05 

,112.6 25 .7  7 4 7  1 . 2 h 7 E - 0 5 .  
112.6 29 .4  78'4 1.337E-05 
1 1  3 3 . 6  7 8 9  1.337E-05 

L 112.6 37.8 0 0. 
112.6 4 2 . 0  5 2 0  8.821E-06 

EU/O OISIANCE 
1ISP.M METERS 

A Z I M U T H  HEIGHT EXPOSURE F/O EU/U OISTAFiCE AZ114UT11 HEIGHT EXPUSURF F / O  EU/O LJISTANCE 
DEGREES METERS GM-SEC/CU.M SEC/CU.M l /SP.M METtRS O t L k r E S  MElERS GM-SfC/tU.M SEt/CU.H l /SP.M HETtRS 

X 1 D t + 6  X l O E * b  

A2 I I IUTH HEIGHT EXPUSLIRE F/O EU/U DISTANCE AZI> lUTH HE lGHT EXPflSURE F/O EU/O DISTANCE 
DEGREES METERS GM-SFC/CU.M SEC/CU.H l / S Q . U  METERS OELHEES METERS GM-SEC/CU.M SEC/CU.M l /SU.M METERS 

, X l O E * b  X 1 0 E t 6  

AZ lMUTH HEIGHT EXPOSURE F/O EU/P DISTANCE A2 ll4UTH HE IGHT EXPOSIJRE E/O EU/P DlSTANCE 

OEGRFES METERS GM-SEC/CU.M SEC/CU.M l/SO.M METERS DEGREES METERS GM-SEC/CU.M SEC/CU.M 1/SU.M METERS 
X10F+6 X l U F * b  



T O Y E R  D A T A  FOLLCk . . . .  l U r E  R  D A T A  F D L L O Y . .  . . 
T E S T  V 5  S E P T E M B E R  5 1  1 9 7 3  0 5 0 1  T O  0 5 3 1  P S I  T F S T  V 5  S E P T E M B E R  5 1  1973 0 5 0 1  T O  0 5 3 1  P S T  

Z I N C  S U L F I D E  R E L E A S E  F R O M  E L F V A T I U N  OF 1 6 M  k l l J O A M l N E  B  R E L E A S E  F R U W  E L t V A T l U N  O F  . 2 6 U  
1 6 0 0 H  A R C  U. 4 . 3 . M / S E C  A T  2 6 M  1 6 O O H  A R C  U' 4 . 3  M / S E C  A T  2 6 ~  

A Z I M U T H  H E I G H T  E X P O S U R E  F / O  E U / u  O I S l k N ( E  A 2  l M U T H  H E  l G H T  E X P O S U R E  F  /Q E U / G  0 1 5 1 A N C E  
O E G R C E S  M E T E R S  L M - S E C / C U . M  S E C / C U . H  l / S U . M  M E T t R S  D E G R E E S  M E T E R S  G M - S t C / C U . M  S E C / C U . M  1 I S O . M  M t l E R 5  

X 1 0 E * b  X 1 0 f  * 6  

1 2  l t ~ u ~ l l  HEIGHT E X P U S U R E  F / O  E U / J  L l l l I A t t C E  A 2  l i i U T H  HE I G t l T  E X P O S U R F  F / O  E U / J  D I S T A N C E  
D E G R k E S  M E T E R S  G M - S E C / C U . M  S E C / C U . M  l / S U . M  M t l c R 5  U E L U E E S  M E T E R S  G M - S E C / C U . M  S E C / C U . M  1 l S Q . M  M E T t R S  

X l O E + L  X l O E + b  

A Z l h U T H  H E I G H T  E X P O S U R E  F / O  t U / 4  C I I S S T A N C E  A 2  l I % T H  H E I G H T  E X P O S U R F  F I O  E U / O  D I S T A f i c E  
D E G R E E S  M E T E R S  6 M - S t C / C U . M  S E C / C U . M  1 l S U . M  M E T L H 5  O k L E E E S  M E T E R S  L M - S E C / C U . M  S E C / C U . M  l l 5 O . M  M E T ~ ! R S  

X l O E * 6  X 1 0 E * 6  



A Z l M U T H  H E I G H T  E X P O S U R E  F / O  t U / O  D I S T A N C E  A Z I M U T H  H E I G H T  - E X P O S U R E  Fr'O E U / O  D I S T A N C E  
D E C R E E S  M E T E R S  C M - S E C / C U . M  S E t / C U . M  l / S O . M  M t I t R S  D E G U E E S  M E T E R S  G M - S E C / C U . M  5 E C i C U . M  l / S O . M  M E T C R S  

X 1 0 E t 6  X l O E t 6  

T O Y E R  D A T A  FOLLQW.... ' T O W E R  D A T A  FOLLOY. . . .  

T E S T  V 5  S E P Y E M B E R  5 0  1 9 7 3  0 5 0 1  T O  0 5 3 1  P S T  ' ; T E S T  V5 S E P T E M B E R .  5 ,  1 9 7 3  0 5 0 1  TU 0 5 3 1  P S T  
Z l N C  S U L F I D E  R E L E A S E  F R O M  E L F V A T I O N  OF 2 6 M  k H U . D A M I N E  8  R E L E A S E  F R O M  E L E V A T I O N  O F  2 6 U  

3 2 0 0 H  A R C  U =  4 . 3  M / S E C  A T  L b M  3 2 0 0 M  A R C  U =  4 . 3  H / S E C  A T  2 6 P  

A Z I M U T H  M E  l G H T  E X P O S U R E  E / O  E U / O  D I S T A N C E  A Z I I \ U T H H E l G H T  E X P O S U R E  FI'P E U / O  U I S T A N C E  
O E G R E E S  M E T E R S  G M - S E C / C U . M  S E C / C y . M  l / S P . M  M E T E k S  O E G R E E S  M E T E R S  C M - S E C / C U . M  S E C J C U . M  1 / 5 0 . M  M E l t R S  

X 1 0 E t 6  X l O E + 6  

A Z l H U T H  H E I G H T  E X P O S U R E  F / U  t U / d  u I S T A I I C E  A Z I I 4 U T t i  H E I G H T  E X P O S U W F  F J P  E U / U  D I S T A N C E  
O E G R F E S  M E T E R S  G M - S E C / C U . H  S E C / C U . M  1 / 5 0 . M  M E T t R S  O E G k E E S  M E T E R S  G M - S E C / C U . U  S E C / C U . M  l / S O . M  M E l E R 5  

X 1 0 E + 6  X l U E * 6  

A 2  I H U T H  H E  I L H T  E X P O S U R F  F / P  E U I d  D I S T A N C E  A Z l H U T H H E l G H T  E X P O S U R E  E J O  E U / U  O I S I A N C E  
D E C R E E S  M E T E R S  G H - S E C / C U . W  S E C / C U . H  l / S d . M  H E T t K S  O E G R E E S  M E T E R S  G M - S E C / C U . M  S E T / C U . M  l / S P . W  M k T E R J  I 

X 1 0 E + 6  X 1 0 E * 6  I 



t U / u  b l  S T l n C t  A 2  I H U T H  H E  I G H T  E X P O S U R E  E / O  E U l O  D l S T A N C E  
1 .  K i T c R s  D E G R E E  S M E T E R S  G I - S E C / C U . M  SEC/CU.M A/SO.M M E T E R S  

X 1 0 E * 6  

b .517t-U9 3 2 5 3  N 123.4 - 2  0 0. 0. 3 2 5 3  
2 . f s L O ~ - 3 8  3 ~ 5 s  .. .. . . .. 
3 . 7 2 4 ~ - 0 1  3 1 5 3  
2 . 5 3 ~ ~ - 3 9  3 2 5 3  
S .  3 2 5 3  
1 . O 6 4 t - u d  3253 
9 . 7 5 s c - 3 9  3L53 
2 . 6 b U t - C I  3 2 5 3  
L . 2 1 7 ~ - 0 0  i L 5 j  
5 . L 7 5 i - h J  3 2 5 3  
9 . 4 3 t i E - J d  3253 
1 . ?b5&-b?  j L b 3  

A Z I M U T ' I  HEIGHT ~ . X P O S U ~ ~  F / O  l l1/3 b I 5 T . l l i C L  A l l M U T H  H E I G l 4 T  E X P O S U R E  C /Q CU/O O I S I A N C E  
D E G K E E S  M E l E R S  G H - S E C / t ; r . M  SEC/:U.Y r 1 S t . q  h E l L t i S  D E G R E E S  M E T E R S  GM-SEC/CU.M S E C / C U . M  1/SQ.)c  M E T E R S  

X l d E * b  X l O E t b  



I t R Y P T f l N - 9 5 .  SAHPLII.(( .  AT 2Obt1 ,  d U O M  4 N U  1 b ~ r ) H  D U L Y  i T t i ~ t R  SAMPLING U N L Y  A T  ZOOM A N D  BOOM. A L L  T H R E E  "GROUND- 
L E V E L "  L R C S  I R U N L A T E D  O h  I d U R l n .  A L T I I U U G h  b OF 10  O P E R A T I N G  1 O W t R S  " H I T "  b Y  K R Y P T O N ,  T R A C k R  D I S T R I B U T I O N S  A R E  
T R U N C A T E D  AT T O P S .  

T t S T  V 5  S r P T t M B E R  5 ,  1 9 7 3  L 5 0 1  I t 1  G 5 3 1  P S I  
K R V P T O N - U S  R E L E A S t  f K O M  l L F V A l l U N  t ~ k  Z b H  

ZOOM ARC SAMPL,ER 111 1 .51 ,  11: 4.3 W / S L C  A T  ZbM 

A Z I ' I U T H  E X P O S U R F  E /il t U / U  U I S I A I i C t  
O E G S E E S  C I - S E C / C U . M  S t C / C U . Y  1 / 5 U . M  M t l E R S  

X 1 0 E + 7  

T E S T  V 5  S t P T E l ' H t K  5 .  1 7 7 3  C 5 d 1  1b b > J l  P 5 1  
KRYPTUN-115 R T L E A S L  rhiJ'4 t L t  U A l  l i l t 4  I E 26N 

L l C O H  ARC M I L L  Ill 1 '  11: s . 3  , i / S r C  a 1  ,2611 

T l S T  V 5  S t F T t l ' L L k  5 ,  1 9 7 3  1 0 5 ~ 1  Tu U > > l  P S I  
K P Y P T l J h - 5 5  i ( L L t A S [  f F L I l 4  I L  t V A I i U N  b l  .uH 

16OOW A R C  S A M I ' L E h  It1 1.514 ti: 4 . ~  I l / ) t C  A 1  L b l l  

A 2  I F:IJTIi E X P O Z U R F  t / ' I  L U / O  D I 5 1 4 N C t  
D E G Q L F S  C I - 5 t C I C U . H  S I C / C U . I '  1 I I L I  t H S  

X 1 0 [  4 7  



TOYER UATA FIILLUU.... 

TFST V 5  SEPTtnBER 5. 1 9 7 3  U501 1U U ! J > ~  PST 
KRYPTON-85 RFLEASL FROM LLEV411UN OF 2bW 

 ZOO^ 4 n c  U =  c.3 ~ / S E C  A I  2 0 %  

102  .0 1.5 8 5  5 . 4 1 4 t - b 7  2 .3281-05 LIJJ 
102.0 4.0 6 5 3  4.115l--b6 1 . 7 7 B t - 0 5  LOO 
102.0 7.0 1 9 8 3  1 .256 I -U5  5 .39Yt -05 LOU 
102.0 13.0 4 9 4 1  3.1?7C-35 I .345E-0; 205 
102.0 19.D 3 1 7 0 6  7.41:Dt-05 3 . 1 0 5 t - b 4  L J U  
102.0 25.C a 3 2 1  5 .2hbE-J5 .2 .265€-C4 LOU 
102.0 32.E 2 4 7 8  1.5f tYt-U3 b.746E-US 2 0 0  

A2 lMUTH HEIGHT EXFOSlJhL t /: LU/C u I S I A N C E  
D E G R E E S  R E T E R S  CI -SEC/CU.~I  SLI /CU.M i /su.n nc I L U S  

X l U € * 7  

110.0  1.5 2 0 2  1 .7H5 t -Lb  7 . 6 7 7 t - 3 6  2 0 0  
1 l n . 0  4 . 0  1 1 1  7.C271-L7 3 . 0 2 l t - U b  2Ou 
110.0 7.0 6 4 9  2 . 8 4 5 t - 0 6  1 . 2 2 3 ~ - U 5  2 0 0  
11n.o 13.0 7238  ~ . s ~ I F - c ~  1 . ~ 7 o t - 0 4  LDJ 
110.0  19.0 1 5 6 3 9  Y . U Y o L - 3 5  4.256t-OC LUU 
110.0 25.C 2 4 3 5 1  1 .541 t -04  6 .627 t -U4  COO 

1 110.0 32.6 [I 0. 0. LOU 

A Z  IHUTH HF IGIIT EXPOSIIRF r lc; 
DEGREES METERS CI-SEC/CU.M )LC/ iU.M 

X 1 0 t  + 7  

1 .486 t -07  L 0 3  
2 . b j l E - 0 6  LOO 
4 .21U€-06  LOU 
1 .123 i -US  2 0 0  
4 . 5 L 2 ~ - 0 5  , L 0 d  
7. I Y  i t - 0 '  1U0 
7 . 1 j a t - 0 5  LOO 



TEST VS SLPTfMUEk 5 .  1973  $ 5 0 1  TU 0 5 3 1  YST 
KIYPTUN-H5 RELEASE F%UH L L F V A l l U N  OF dbM 

~ C O M  A R C  11; i , . 3  n /s tc  a 2 b r  

AZIMUTH HE ICHT EXPllSUHI F / J  t U / O  b l S l A ~ l L t  
DEGREES METERS CI-SEC/CU.H SLC/CU.M I /3U.M M E l t K S  

X l O f  ' 7  

105.0 1.5 1 1 7 0  H .614 t -Cb  3 .730 t -U5  a 2 J  
105.0 5.0 7 7 8  4 4 9 1 3 t - 0 6  2 .1dUt -05 BLU 
105.0 la2.0 2859  1 . 8 1 ~ 1 - J 5  7 . 7 8 1 t - 0 5  4 2 0  
105.0 19.0 l 9 l h  1 .2131-35 5 .216L -05  623 
105.0 26.0 2 9 1 1  l . 8GLL -05  7 .Y4Ut-05 0 2 0  
105.0 34 .0  1 3 5 0  8 .54 I k -Ub  3 .675L-05 u L 0  
105.0 42.0 754  1.61 JL -06  b .Y34k -06  d L U  

A Z  IVUT'H ~ ~ E I G I I ~  ~ x ~ n s u l c r  I / L J  L U / U  ~ J I S T A N C E  
OEGKFES METERS CI-SEC/CU.M StC/CV.H 1/SL.M EET tR5  

X10F+7  

A2 IPUTH IIE IGltT EXPOSURF 1 / U  CU/u UI5TANLE 
DECREES METERS CI-SEC/CU.M SiC/CU.H 5 .  H t l t K 5  

X10t  + 7  



GRCIUhU L E V t L  AND TnWER S A M r L I h C  70OH T @  JdnOH. ALL AKCS EMBRACE CUUSSYIND U I S ~ R I U U T ~ L I N  OF TRACtR. 
70ULRS TRUNCAI I  T ~ Y  OF V l U l  l C A L  I I I S T R I R U I I I J N .  B V 1  L X l k A Y U L A l  IUN LILUL.0 NUT U t  UNREASUNABLE. 

TEST Vb SrPTtHBER 13. 1 9 7 3  0 5 1 6  111 0 5 4 6  PST 
ZINC S U L F I U ~  R F T E A S ~  F R U M  t L r v a T I u ? l  LIF 2bM 

2 0 0 n  r R c  S A M P L E R  HT 1 .5n  u =  6.4 ~ / ) E c  A T  2 6 ~  

AZIMUTH EXPOSURE t 10  EU/O 01SlAhCE 
D E G R E E S  CM-sec/cu.n S E C  1cu.14 11s1.n MEIEIO 

X l O E * 6  

TEST Vb SCl'T'tMBER 1 3 ,  1 9 7 3  0 5 1 6  1U C546 PST ' 

Z I l i C  SULFIDE KELtASE I R U M  I L E V 4 T I L r N  UF 26'4 
4 0 0 H  ARC SAMPLER H 1  1.514 11; 6.4 M/SEC AT 26M 

AZI!4UTH 
DEGREES 

EXPDSURE t / O  
GC-SEC/CU.R SFC 1CU.M 

X l O E * b  

0  1 . 6 6 C i - 1 0  
1 6 . 6 7 3 t - 1 0  
3 1 . 5 9 l E - 5 9  

3 b  1.335E-00 
0  3 . 3 3 7 t - 1 L  

4 5  1 . 9 5 2 L - 0 3 .  
9 0 7  3 . 9 1 2 k - 2 7  

1 2 7 1 b  5.4MlE-36 
6 2 6 8  2.702E-3t.  

1 0 4 1 8  4 .491C-36 
4 1 9 0  I.3DbE-OC 

1 6 8  7 .257E-08 
2 7  I .ZOlt-08 
1 3  5.672E-09 
6 2.hbVE-O? 
4  l .d35E-OV 

L U / P  DISTANCE 
I .  MElERS 

S T  V6 SFPlFMlrER 11,  1'173 ( f516 111 b 5 2 6  1.51 
RIIIIOAH1Nt B  RFLEASE rKUM t L r V A l 1 U N  I l k  LhH 

Z U O Y  A R C  S A M P L E R  HT 1.5M 11- 6.4 M/5EL A I  'on 

A?. l r l l l T l i  FXPOSUR C i / U  L U / Q  D l S l a r b C t  
Dr  ( . ~ t ~ s  G M - S E C / C U . M  SEC/CU.H 1 1 ~ u . u  ~ r i c r t u )  

1 1 0 E * 6  

RHODAMINE B 

4 OOM ARC DATA 

MISSING 

2Ub 
2 0 0  
2 0 0  
2 0 0  
2 0 0  
2j1) 
2 0 0  
200 
2 0 0  
2 0 0  
2 0 0  
2 0 0  
2 0 0  
LOO 



TEST V6 S t P l E H B F R  1 3 .  1 9 7 3  0 5 1 6  TU 0 5 4 6  PST . 
Z INC S U L F l D E  RCLEALF FR3M t L r V A l  l l i N  UF 26M T ~ S T  v b  S I P T ~ M B F U  1 3 ,  1 9 7 3  0 5 1 6  T U  0 5 4 6  P S T  

BOOM 1 R C  S A H P l t R  HT l . 5 M  11. 6 .4  Iq/:EC AT 26H 11400AH1NE 0 RELEASE FROM E L F V A T I U N  UF t u n  

AZ IMUTH EXPUSURI t / U  t U / U  D I S T A P C k  
DECREES GM-SEC/CU.M 5EClCU.M l /LU.M METERS 

X l O E  + b  

CROSSUINO INTEGRATED* 2 . 3 1 3 E - d 3  1.48UC-U2 
S t C / S C . M  I /M 

T t S T  V6 S f P T t n B E R  1 3 .  1 9 7 3  0 5 1 6  1 U  0 5 4 6  PST 
ZINC S U L F I U E  KFLEASE FKUM C L f V A l I U &  OF ZbM 

1 2 0 0 H  ARC SPCPLtR t1T 1 . 5 P  U: 6 .4  H / i f C  AT L6H 

A Z l M U T t I  EXPIISURL F / 0 L U / D  U l S T A h C t  
DEGkCES CM-StC/CU.M SLC/CU.I< l / S ~ . t i  M t T E k S  

X10E 1 6  

A 3 U V  ARC SAMPLER H 1  1.5M U= 6.4 H/SEC A 1  2bM 

AZ 1 I~ :O lH  EXPOSURE E / U  L U / b  U l s r A l r C t  
U tCKEES CP-SEC/CU.M SEC/CU.N 1 /Sb .M H E T t R S  

X I O E + 6  

r i s T  v h  S E P T E M I I F R  1 3 ,  1 0 7 9  1,516 T U  u s 4 6  PSI 
Ih,I"DMlllNE B NELEASE FROM I L F V A T I U N  O F  2LM 

12I(;I4 GEC SLHPI E R  l lT  1.5H I I =  6.4 M / b t C  A T  d o l l  



TEST Vb SEPTtHBER 13,  1 9 7 3  0 5 1 6  TO 0 5 4 6  PST 
Z l N C  SULFIDE RELEASE FROM CLFVATIUN O F  26H 

1bUdM ARC SAMPLER HT 'I .5M U *  6.4 M/5EC AT 2bH 

AZIMUTH EXPOSURE r / o  L U / Q  D I S I A N C ~  
DELRhES GM-SEC/CU.M SEC/CU.K l /SU.H MEIERS 

X10E*b 

TEST Vb SIPTLMBEK 1 3 ,  l i 7 3  0516 Tb 0 5 4 6  YSl, 
Z lNC SULFIDE k t L E I S F  FRUH t L f V b T I U t i  U f  26M 

3200M ARC SAMPLER HT 1.5H II= 6.4 M/bEC AT 26W 

CROSSWIND INTECRATFD* 1 . 8 a l E - d 3  1 .204E-u2 
StC/SC.M I /M 

TEST Vb SFP'TEHBER 1 3 ,  1 9 7 3  0 5 1 6  TU 0 5 s 6  P5T 
KtILiOAMINE B RELEASE FROM ELEV4TIUN OF 2bY 

161'014 ARC SAMPl.ER HT 1.5M I I *  6.4 U/SKC r l  2 6 k  



TEST Vb SEPTEMBER 13, 1 9 7 3  0 5 1 6  1U 0 5 4 6  PST 
ZlNC SULFIDE RELEA.SE FROM ELEVATION OF 26M 

Z O O M  A R C  U. 6.4 h/SEC AT 2bM 

AZ IMUTH HE lGHT EXPOSURE F/O EU/U 0lSTAM.E 
D E G R E E S  M E T E R S  GM-SEC/CU.M SEC/CU.M i /sc.n n k r t u s  , 

X lOE+6 

AZ lhUTH HE lGt iT  EXPOSURE F/O EU/Q . U15TANCE' 
D E G R E E S  M E T E R S  GM-SEC/CU.M s E c / c u . n  i / so .n  M F T E U S  

XlOE+6 

I Z I I I U T t i  HEIGHT EXPOSURF F/O 
OEGRtES METERS GM-SEC/CU.M SEC/CU.K 

X l U t * 6  

LOO 
2 0 0  
2 0 0  
2 0 0  
2 0 0  
LO0 
200  
LOU 
L U J  
LOU 
2 0 0  
2 0 0  
2 0 0  
201, 
LOU 
LOU 
LO0 

F U / J  uISTANCE 
l / i U . M  M i l t K S  

. . 
3.832L-05 2 0 0  
4.8b4C-05 . 2 0 0  
3 .56nh-us  LOU 
4 . 3 8 f t - 0 5  L0U 
7 . 1 2 1 ~ - 0 5  ZOO 
7 . 6 1 1 t - 0 5  2 0 0  
1 . 0 2 1 ~ - U 4  LOU 
1.2Y4t -04 LOO 
1.564C-64 LUJ 
2 .455L-04 2 0 0  
j . j b 3 L - U 4  LOO 
3 .701 t -U4  LUO 
5 . 1 6 6 t - 0 4  2 0 0  
6 . 9 1 0 t - 0 4  2 0 0  
6 . ~ 6 V t - 5 4  2 0 0  
4 .3225 -04  LOU 
2 .YY j c -04  LOU 

TIIUFI: CATA F I 'LLL 'L . . . ,  

T t S T  Vb SEPTEMBER 13 ,  1 9 7 3  ' 0 5 1 6  TO 0 5 4 6  PST 
kHUDAMlNE 8 RFLEASE FROM ELFVATICN PF 26M 

10014 AkC U=  6.4 M/SEC A 1  26M 

A2 IHIJTH HE lCHT EXPOSURE f /O EU/U UlSTANCE 
DEGREES METERS GM-9tC/CU.M SEC/CU.M 1/S0.M MEIERS 

X lOE+h  

A Z  I~IJI~I HEIGHT EXPIISI)RE i /6 EU/J  U~SIAIUCE 
DEtkEES METERS GM-SEC/CU.M SEf /CU.M . l/SO.M METtRS 

X I d F + b  

HEIGtlT EXPDSUKE F/O 
METERS GM-StC/CU.M SEC/CU.M 

X10F*b 

.4 2  4.054E-OM 

. a  3 5.d5bE-08 
1.5 15 2.635E-07 
2.5 8  1.3'51E-07 
4.0 6  1.014E-67 
5.5 44 7.432E-G7 
7  .O 98  1 .644E-06 
8.5 1 4 9  2.50GE-06 

13.C 267  4.459E-36 
1 3  .O 667  1.1 1 3 t - 0 5  
16.6 1 1 6 7  1.946E-05 
19.0  2 5 6 6  4 . 3 1 1 ~ - U S  
22.0 347U 5 .7 ' 97 t -05  
25.0 4 7 2 1  7.8b9E-C5 
28 .O 5 1 2 7  8.545E-05 
31.0 3 1 1 3  5 . 1 8 9 ~ - ~ 5  
32.8 2302  3 .83sE-05 

E U  UISIANCE 
1/SU.M M t T t k S  

LOO 
LO5 
2c1) 
L l i  J  
2 0 0  
2 0 0  
2 0 0  
2 0 0  
LOU 
2 0 3  
203  
LUU 
LOO 
200  
2 0 J  
LOO 
LOU 

A2 I 4 U l H  HElGHT EXPOSLJRt F /U EU/d  iJlSTANCE AZltrUTH HEIGHT EXPOSURF F/U t U / d  0 ISTA I~CE 
DEGKEES METERS GM-SEC/CU.M SEC/CU.H l /SC .H  UETCRS D E G K F E S  M E T E R S  G M - S ~ ( / C U . M  s ~ r / c ~ . ~  l / ~ u . ~  M E T ~ R S  

XlOE+b X lOE+L 

2 0 0  
ZOO ,, 
2 0 3  
LO3 
201) 
2 0 0  
2  00  
LUJ 
2  0 0  
LOO 
LC0 
LOJ 
2 0 3  
2 0 0  
2 0 0  
LO0 
LO0 

LO0 
200 
LU 3 
2 0 0  
262  
2 0 0  
20u 
LUJ  
1 0 0  
LOJ 
L C d  
,!do 
2 3 3  
L':U 
2 0 0  
LOU 
21;0 

AZ I t lUTH HE I C H I  EXPOSURE F /Q EU/d LJISTANCE A2 1,ruTn HEIGHT EXPOSURF, F /Q EU/3 b 1 5 1 ~ N L E  
DEGREES METERS GM-SEC/CU.M SEC/CU.M l /SU.M METtRS OFGufES METERS GM-SEC/CU.M SEC/CU.M l /SC.M K E l t R S  

X10E *6  X l O t + L  

134.0 .4 6  3 .00Ot-05 1 . 9 L 0 ~ - 0 d  200  r( 134.C 
E 134.0 . b 0  0. U .  cUU 

134.0 1.5 0 0 .  C. 2Gb 



TOWER DATA FOLLOW.... ' TUbCR DATA FOLLOW.... 
I 

TEST V6 SEPTEMBER 1 3 e 1 1 9 7 3  0 5 1 6  TO 0 5 4 6  PST 1 l l S T  V6 SEPTEMfitR 1 3 9  1 9 7 3  0 5 1 6  TO 0 5 4 6  P S I  
ZINC SULFIDE RELEASE FROM ELEVATIUN OF 2 6 1  I KIIUOAMINE B RELEASE FROM ELFVATION OF 26M 

800m A R C  Urn 6.4 M/SEC AT 26M I bO0M AkC Urn 6.4 M/SEC AT 26M 

A2 lMUTH HE I G Y T  EXPOSURE E /O EU/U b1s fANCE A2 I f l U T I I  HE l G H l  EXPCISURF f / O  EU/O DISTANCE 
DECREES METERS GM-SEC/CU*M SEC/CU.M 1/sQ.M M E l t R S  D E G R E E S  METERS GM-SEC/Cu.M SEC/CU.M l/SO.M HETtRS 

X l O E t 6  X 13E t 6  

AZ l i 4 u T t i  HEIGHT EXPOSURE E/O EU/J DISTANCE AZIHUTH HEIGHT EXPOSURE € 1 0  EU/G UISTANCE ' 
DECREES METERS .cM-sEc/CU*M SEC/Cu.M l /SO.M METERS . O E G R C E S  M E T E R S  GM-SEC/CU.M SEC/CU.M l / S Q . H  METERS 

X 1 0 E t 6  X l O E t b  

A2 I-IUTH HEIGHT EXPOSURE 
OEGkEES METERS GM-SEC/CU.M 

X 1 0 E t 6  

120.2 . 3  2 0 4 7 7  
120.2 .5 2 1 1 0 7  
120.2 1 . 1  1 8 6 3 8  
120.2  1.5 2 1 7 9 3  
120.2  . 2.1 2 6 7 9 5  
120.2 4.2 2 5 9 6 0  
120.2 6.3 2 8 7 6 9  
1 2 0 . 2  8 .4  5 8 5 6  
120.2  1 0 . 5  2 3 7 3 3  
120.2 12.6 1 9 6 0 8  
120.2 1 4 . 7  1 5 9 1 7  
120.2 16.8 2 1 7 6 6  
1 2 0 . 2  21.0 2 0 1 3 2  
120.2 25 .2  1 7 5 4 5  
120.2 29.4 148'19 
110.2  3 3 . 6  1 9 8 1 4  
1 2 0 . 2  37.8 1 2 4 4 3  
123. )  42 .0  7 7 6 8  

EU/U DISTANCE 
1/5U.M IjETERS 

A 2 1  4 1 1 T I i  HEIGHT EXPOSURF 
O F  G p C E S  H E T t Y  5 GH-SEC/CU.M 

X l O E + 6  

1.7.7 . 3  LO 
1 '1 .7  . 5  2 2 
1 ' 7 . 7  1 .1  32 
1 ~ 7 . 7  1.5 a L L  
127.7  2.1 24 
117.7  4.2 L 5 
1 '7.7 . 6 . 1  2 7  
111.7  8 .4  L 7 
1 2 7 . 7  10.5 2H 
1 2 7 . 7  12 .6  32 
l L 7 . 7  14.7 2 6 
1 '1 .7  1b.H 3 1 
1 2 7 . 7  0 ' 26  
1 1 7 . 7  ? 5 . ?  33 
127.7  29.4 22 
127.7 33.f, 12  
1 j 7 . 7  37.8 6 

1 127.7 4 2 . 0  1 

t / u  
S E T  /CU.H 



T O W E R  D A T A  FOLLOY. . . .  

T E S T  V 6  S E P T E M b E b I  1 3 .  1 9 7 3  0 5 1 6  10 0 5 4 6  P S r  
Z I N C  S U L F I D E  R F L t A S E  F R O M  E L F V A T I O N  O F  2 6 M  

l r o o n  A R C  U*  6 .4  I/SEC A T  z6n 

A Z l R U T W H E l G H T  E X P O S U R E  f/O E U / U  D I S T A N C E  
D E G R E E S  M E T E R S  G M - S E C / C U . M  S E C / C U . I  1 l S O . M  M E T E K S  

X l O E + 6  , 

A 2  t H U T H  HE l G H T  E X P O S U R E  E / P  
I E G I i E E S  M E T E R S  G M - S E C / C U . M  S E C / C U . M  

X 1 0 € + 6  

1 3 9 . 5  . 2  8 3 . 8 2 8 E - 0 9  
1 0 9 . 5  a 4  1 2 2  5 . Z 9 O E - O U  
1 0 9 . 5  - 0  16 7.3?3€;09 
l U 9 . 5  1 . 5  0 3 . 2 4 4 E - 1 0  
109.5 ' 1.6 2 4  1 . 0 7 1 E - 0 8  
1 3 9 . 5  3 . 1  2 1  9 . 2 3 6 E - 0 9  
1 0 9 . 5  6 . 2  1 7 . 6 9 6 E - 1 0  
-- 

A 2  I I < U T H  H E I G H T  t X P l l S U R F  F / O  
D E G H t E S  M E T E R S  G M - S E C / C U . M  S E C / C U . M  

X 1 0 E t 6  

E U l U  D I S T A N C E  
I / S U . M  M E T t R S  

E U / U  D I S T A L C E  
1 / S 0 . H  M E T t R S  

A Z I I ~ L ~ T H  HEIGHT E X P ~ J U R E  E / O  E U / U  D I S T A N C E  
D E C R E E S  M E T E R S  G R - S E C / C U . M  S E I / C U . k  1 / 5 0 . M  M E T E R S  

r l o c t t  

A 2  l M U T H  H E  l G H T  E Y P f l S U R E  . E l 0  t U / U  V I S T A N C E  
D E L K E E S  M E T E R S  G M - S E C / C U . M  S E t / C U . M  l / S O . M  M t T t R S  

X l 3 E t b  

T t S T  V 6  S L P T E M I ) C W  1 3 1  1 9 7 3  0 5 1 6  T J  0 5 4 6  P S T  
~ I I : J D A : I I N E  8 R C L E A S L  F R U H  t L F V A 1  I O N  U F  L b M  

1L.0014 & K C  . . U =  6 . 4  M / S E C  A T  2 6 1 4  

A Z I Y U T H  H E I G H T  E X P O S U R F  E / P  E U / U  D I S T A N C E  
U F L A L E S  M E T E R S  G M - S E C / C U . M  S E C / C U . M  1 / S Q . M  M E T t k S  

X I U E t 6  

1 2  I f U T H  H E  I G 1 i T  E X P O S U U E  E  /P EU/O D l S T l N C E  
D E C U T E S  M E T E R S  G M - S C C / C U . M  S E t / C U . M  I / S P . M  M E T E R S  

X I O E + 6  

A 1  I t I U T H  H E l G l i T  L . X P J S U R E  F / O  E U / d  D I S T A N C E  
D E L b E E S  M E T E R S  G M - S E C / C l l . M  S E C / C U . M  l / S b . M  M E T t R S  

X l O E I b  

I 2  1 ~ 4 U T H  H E I G H T  E X P U S U R E  € 1 0  E U / U  D I S T A N C E  
O E C P t E S  M E T E R S  G M - S C C / C U . Y  5 E T / C U . M  l / S O . M  H E T t R S  

X I O F + t ,  

A1 I l i U T H  t I F  I L H T  E X P O S I I R F  F / O  E U / U  D I S T A N C E  
D E G U F E S  M E T E R S  G H - S t T / C U . M  S E C / C U . M  1 I S U . M  M t T t R S  

X I O f  t h  



7 i l b E R  D A T A  FOLLOU... . T l l b F P  D A T A  F  OLLUU..r.  

T t S l  V b  SEPTEMBER 1 3 . ' 1 9 1 3  0 5 1 6  T U  0 5 4 6  P S I  T E 5 T  V 6  S F P T E R B t R  1 3 ,  1 9 1 3  0 5 1 6  10 0 5 4 6  P S T  
Z i M C  S U L F I D E  I t L E A S E ' { I O I  t L E V I I I U N  U f  Z b M  k H O D b I I N f  8 R E L E A S E  F R O M  t L F V 4 1 I U N  O F  Z b M  

)ZOOM ARC U. 6 . 4  I I 5 E C  A T  2 b L  3 . U O I  A k C  U *  6 .4  M I S E C  A T  2 b M  , 

A Z l k u l H  H E I G H T  E X P O S U R E  E l 0  E U l U  DISTANCE A Z  I M U T ~  H E I G H T  E X P O S U R ~  F l Q  E U l O  . O I S T A f C E  
D E G Y E E S  M E T E R S  G I - S t C 1 C U . I  SEC1CU.M 11SU.M M f T E Y S  O I G R E E S  M f T E Y 5  C M - 5 t C l C U . M  SECICU.M 11SU.M M t l E R S  

X l O E * b .  X 1 0 f + 6  

1 99.11 .2  0 0. 0. 3 2 1 5  I, 9 9 . d  .2  0 0. 0. ' 3 2 1 5  

A Z ~ ~ U T M  HEIGHT EXPOSURE FIO E U I L l  D I S T A N C E  A 7 I M U T H  H E l G H l  E X P O S U R F  f 1 O  E U l U  O l S l A N C E  
D E G N E E S  M E T E R S  G M - S t C 1 C U . I  SEC1CU.M 1 1 S 0 . I  M E l t R S  O E L K E E S  M E T E R S  GM-SLC/CU.R S E C 1 C U . M  11SU.M M E T E U S  

X l O f + b  X l O f * l ~  

rz I ~ U T M  I ~ I ~ T  ~ X P O S U R E  FIU EUIU OISIA~ICE 
D E G R E E S  M E l E R S  G M - S t C 1 C U . M  S f C 1 C U . M  1 I S U . M  I t T t Y S  

A l I Y U T H  H E I L H T  F X P O S U U F  F I U  L U l u  0 1  S  1 ANC t 
O E L K F L S  M E T E R S  G M - S L C I C U . M  5 L t I C U . M  1 I S L . M  M t l r k . 5  

X 1 U f . h  

A l l H U T H  H F l L H T  E X P O S U R F  6 1 0  E U l O  D I S T A N C E  
D E G R E E S  M f T E Y S  G M - 5 r l l C U . M  S f C 1 C U . M  1 1 S Q . M  M E T E R 5  

A l l  ' U T H  HE I G l l T  E X V l l 5 U N l  F I C  E l  D I S I A N C E  
D r O  t t S  M E T E R S  G I - S t C 1 C U . M  5 t C I C U . M  1 I i E . M  M E I c P S  

X l b f + L  

A Z l n < U I H  H E I G H T  E X P O S U R E  F I G  E U / ~  L J I S I A ~ L E  A Z  1 . 1 ~ 1 1 4  HEILIIT ~ ~ P U S U R ~  FIO E U I U  D I S T A N C E  
D E G h t E S  M E T E R 5  G M - S E C 1 C U . I  S E C I C U . M  1 I S U . M  M t l L K S  O t r l i E 5  M f T E N S  G M - S l C / C U . I  S E t I L U . M  l l S U . 4  M k l t R S  

X l O t . 6  K 1 J t . b  



K R Y P T U N - 8 5  S A M F L I I U C  A 1  2 0 ? N ,  d G 0 M  A IuU 1 6 J O M  U I b L Y i  I L b f L R  S A M P L I N G  A T  Z O O M - A N D  8 O O M  O N L Y .  b O 1 H  Z O O M  A N D  U O O M  
* C R O U N O - L E V L L "  A R C S  E M E R A C F  C R U S S b l N U  E X T L N l  J F  1 h A C t Y  ( A 5  D U E S  l b O O M  A R C  A F T E R  M O D E S T  E X T R A P U L A T I O N I .  
T H R E E  M I D D L E  T O W t R S  A T  b C l H  Z J O F  A N L  b O O M  1 N l i R C E P T  T R A C E k I  P E A K  C O N C E N T R A T l C N  S A H P L E D ,  B U T  T R U N C A T l O N  A T  T O P .  

T E S T  V b  S E P l E ? U l R  1 3 .  1 7 7 5  O S l b  111 0 5 4 6  P 5 T  
K R Y P T O N - W 5  R f L E A S C  F R l l M  1 L t V L 1  1 U k  bF 2 b M  

zo;n A R C  S A M P L E R  IIT 1 . 5 H  IJ= 6 . 4  H / > E C  A T  Z ~ H ,  

T t S T  V 6  S E P T E l l E E R  1 3 ,  1 9 7 3  b 5 1 6  1U 0 5 4 6  P 5 T  
K R Y P T O N - 8 5  R E L E A S E  F k D M  E L t V A T I U N  OF 26Y 

BOOR A R C  S A M P L E R  H T  1 . 5 3  [ I =  6 . 4  H / 5 E C  A 1  L b M  
. 

A t  I f l U T H  € X P D 5 U R t  L / U  t U / O  D l S I A k C t  
D F C R E E S  CI-SECICU.M S F C I C U . ~ ~  ~ / ) c . M  n E r E u s  

. X 1 0 f * 7  

T C S T  V 6  S L P T t M O E R  1 3 ,  1 9 1 3  0511, T J  0546 F 5 1  
K R V P T U N - d 5  R t L E A S I  I L I I M  I L I  V A I  I L N  [IF 2 6 1 1  

1 6 0 U t l  A R C  S A M P L t R l l T  1.514 1); 6 . 4  M / S t C  A 1  2 6 4  



TONER DATA FI1LLIJh.... 

TEST V6  5FPTtMBE)c 1 3 ,  1 9 7 3  6 5 1 6  T t l  U S 4 6  P 5 1  
KRYPTlrN-US qFLEA5F F R I I H  I L [  VAT l U N  UF I b M  

2COI: ARC IJ. r . . ' ~  ~ 1 s t ~  A 1  2 t .n  

A2 I H U T H  HEIGHT C XPO5UF.t t / U  t U / U  U l S T I l l C t  . 
D E G R E E S  M E T E R S  C I - S E C / C U . I ~  ~ L C / C U . N  I / ~ L ~ . M  n t i i m s  

X I O F 4 7  

A2 I l i U T H  HEIGHT t X P U S U R t  k / U  
DEGQEES METERS C I - S E C / t U . M  5CC/CU.M 

X 1 0 f  *7 

A2 IMUTH HE IG t IT  EXPTSI IR~  t I!. 
DEGREES METERS C l -SEC/CU.M SLC/CU.M 

X l D f * 7  

8 . 6 4 2 t - 0 6  LOO 
3 . 4 4 4 t - G b  LOO 
6 . 2 6 2 t - L  b  L d J  
3 . 5 L 7 E - u 5  2 6 J  
5 . 6 9 2 t - U S  LOO 
5 . 6 0 5 L - L 5  LOO 
1 . 1 4 0 t - 6 5  LOU 

I . U D U t - 0 5  LO3 
Y .76YC-u6  L J J  
3 . 7 U 7 k - L b  L U J  
1 . 5 5 Y t - D 4  LOU 
5 . 5 4 b L - b 4  LUIJ 
1 .390 t -1 :4  LOU 
4 . 7 5 1 t - G 4  ZOU 

1 2 6 . 3  1.5 h J  4 . 5 O l C - ~ 7  L . H d l t - u 6  L J U  
1 2 6 . 0  4 . 0  2 5  1  . j t i q ~ - L ' 6 .  b . H ‘ + 3 t - 0 6  L J J  
12b.O 7  . 0 5 5 5  - L 6  1 . 9 1 U t - 0 5  dlr0 
1LL .o  13.0 ~ Y U O  1  . J b b t - 0 5  b . e l j t - ~ ! ~  2 u u  
1 2 6 . 0  1 9 . 0  5C7V 2 . 7 3 1 E - 0 5  1 . 7 4 8 t - C 4  LO0 
1 2 0 . 0  2 5 . C  7 1U4 4 . 1 ~ ~ f - U 5  2 . 6 5 l t - U k  LOU 

L 1Lb.O 32.6 u I .  U. L L U  

A Z l M I l l H  HEIGHT EXPL:SUKt t / [ J  t U / J  U l S T A h C k  
O E ( . K E E S  M E T E R S  C I - s t c / r u . ~  ,cr/cu.14 I / S ~ . M  ? ~ ~ r t u i  

X l J E + 7  



T ~ S T  vc 5 t P r t n e t a  1 3 ,  i v ~ j  0 5 1 6  T U  0 5 4 6  rsr 
K R Y I ' T L N - N S  R ~ L F A S L  r r w  L L I  v r l  IUN III ten 

HOOH A R C  U= b.4 H / b t L  AT i o n  

A t  l t lUTH HElGl iT  C X P O ~ U K ~  F / U  t U / J  UISTANCE 
D E C R E E S  M E T E R S  CI-SEL/CU.H S t r / i u . n  11:u.n h ~ r t m s  

X 1 0 t * 7  

A 2  I!iUTH HEIGHT EXPOSURF F / J t U / U  DIbTANCE 
DECkEES METERS CI -SE(  /CU.H 5 t r / C U . H  l / b U . M  M E T t k 5  . 

, . X 1 L L * 7  

A2 IHUTH HE IGhT EXYOSUYF F/U 
DEGREES METERS Cl-SEC/CU.H SEC/CU.H 

X 1 0 t * 7  

A2 IHUTH I iE IGt iT  EXPllSUnF t /  0 L U / U  ~ ' I S T A ~ C E  
DEI R F E S  METERS c ~ - s t r / r u . ~  s t r ~ c u . n  113u.n n t r t n b  

X l U F 1 7  

A2lHUTH HE IGIIT ExPnScJnl I / L  rU.(u u l 5 l A N ~ t  
DEGREES HETFRS CI-SEC/CU.E: S i T / l b . I 4  I /SU.M H t l ~ k 5  

X 1 0 F * 7  



GRUUkU LEVEL AN0 TOYER SAMPLING ?OOM TO 3200M. AFTER MODEST tXTRAPULATlON OF ZNS 7 0  SOUTH. ALL ARCS tMBRACt  
THE CRnSSYlNF EXTENT OF T H I S  TRACER. EIGHTELN OF TYENTY TUNERS * H I T n  I N  T H I S  TEST bURING UNSTABLE CONOITIONS. 
BUT ALL D I S T R I B U T I O N S  TRUNCATEU AT TOPS OF TOMERS. MUST UNSTABLE CONOlTlUNS OF T H I S  F I E L O  SEklES.. 

ALTHOUGH SAMPLING AT 20'2. 8 0 0  AND IbOuM. D I F F U S I O N  MAS SO GkEAT THAT KRYPTON O E l t C l t D  Y1TH CUNFIOENCE ONLY AT 
20011. ALL 5 TOHtRS AT 2OCM l l l T  RY TRACER BUT TRUIdCATEO &MOLY AT l U P  I N  ALL CASES. GROUND LEVEL SAMPLING ALSO 
TRUNCATED AT SGUTH. ESTIMATE AT 1 2 2  DEG BASEU ON S I M I L A R  TY BEThtEId ZNS AND KRYPlOk CRUSSbINU DISTRIOUTIUNS.  - -- - . . -  -- -. -- 

TEST V7 StPTEMBER 25, 1 9 7 3  1 2 0 1  TO 1 2 3 1  PST 
ZINC SULFIDE RELEASE FROM F L F V A T I U N  OF 26M 

ZOOM ARC SAMPLER HT 1.5M Urn 4.2 M/SEC AT 26M 

A1 IMIJTH EXPOSUR F E/O EU/P D I S I A N C t  
DEGLEES GM-SECICU.~ SFC/CU.H i /su.n M E T E U S  

X10E+6 

2 0 0  
2 0 0  
ZOO 
2 0 0  
2 0 0  
2 0 0  
2 0 0  . 

' 2OG . 
2 0 0  
2 0 0  
2 0 0  ' 

2 0 0  
2 0 0  
2 0 0  
2 0 0 .  
2 0 0  
2 0 0  
2 0 0  
2 0 0  
2 0 l I  
2  0 0  
2 0 0  
2 0 0  
2 0 0  
2 0 0  
2 0 0  
2UO 
2 0 0  
2 0 0  
2 0 0  
2 0 u  
2CO 
2 0 0  
2 0 0  l 
2 0 0  ; 
2U0 
2 0 0  
2 u u  
2 0 0  

9 2 0 0  
2 0 0  
2 0 0  
2 0 0  I 
2 0 0  
2 0 0  

TEST V7 SEPTEUDLR 2 5 .  1 0 7 3  1 2 3 1  TU 1 2 3 1  PST 
KUYPTDII- I5 RELEASF F R U Y  L L F V A T I O N  OF 2bM 

2COl4 AkC SbCPI ER hT 1.5Y 11s 4.2 M / 5 F C  AT 26M 

A 2  IYOTH EXPOSURE L I O  EU/O DISTANCE 
O ~ L R E E S  C I - S E C I C U . ~  SICICU.~ 1 l s u . n  n t r E u s  

X 1 0 E i 7  

2 0 0  
2 0 0  
2 0 0  
2 0 0  
z o o  
2 0 0  
2 0 0  . 
2 0 0  
2 0 0  
2j0 

2 0 0  
2 0 0  
2 0 0  
2 0 0  
2 0 0  
i JO 
zoo 
2 0 0  
2 0 0  
2 0 0  
201j 

2 0 0  
2 0 0  
2 0 0  
ZOO 
2 0 0  
ZOU 
z o o  



TEST V 7  StPTEMBER 2 5 1  1973 1201  TU 1231  PS1 
ZINC SULFIDE R E L ~ I S L  FRUH l L F V A l  ION UF 26M 

400W 4RC SAkPLER H? 1.5H U *  4.2 M/SEC AT 26M 

AZIWUTH EXPOSURE E / O  
DEGREES GW-SEC/CU.M SfC/CU.M 

X l O € + b  

U6.0 0  0. 
90.0 5 2.279E-00 
94.0 ' J 0. 
96 -3 71 7 3. I G l t - 0 7  

102.0 311 1.372E-07 
136.0 203 R.96HI-08 
110.0 ?883. 1.2701.-b6 
114.0 3077 1.156&-0h 
118.0 4474 1  .I371 t - 0 6  
122.0 4014 1.76RF-66 
126.0 2268 9.995t -07 
130.0 3544 1.501 1 -06  
134.0 4502 1  .YdSE -uh 
138.0 8364 3.6H5E-06 
142.0 6009 2.6471-d6 
146.0 11546 5.0UOE-06 
150.0 4791 2.111E-06 
154.0 (2272 2.76JC-06 

E 15s'.c) 4174 1.83VE-b6 
E  162;O 1695 7.467t -07 
E 166.0 498 2.1Y4t-C7 
L 170.0 ll 0. 

CRDSShlND lNTEGRArEU= k.532E-04 
3tC/SO.H 

TEST V7 SFPTEIIDER 2 5 .  1973 12O1 TU 1231  PST 
ZINC SULFIDE LFLEASE FRUM t L F V A l l U N  O F  I b H  

800M ARC SAtiPLtR P I  1.5M 0; 4.L M/StC A 1  2611 

A21'411TH EXPOSURE t /IJ I U / U  i ~ I 3 1 A l ~ C t  
D E C N E E S  GW-SECICU.H SLC/CII.M i /Su.n n E r t u s  

XIOE*b 

CROSSWIND INTEGRATED* 4.135E-04 1.737E-03 
SEC/SO.M 1/M 



TEST V 7  SEPlEMBER 2 3 1  1973 1201  TU 1231 P S I  
ZINC SULFIDE RELEASE FPUH tLFV411UN OF 2bM 

lZL0M hRC SbMPLER HT 1.54 11. 4.2 H/StC A T  26M 

42 l n u ~ n  E X P O S U R ~  € 1 0  tU/O 0 1  SIANC€ 
DEGREES GI-SEC/CU.M SfC1CU.M 1/5Q.M METERS 

XlOE+6 

1200 
1200  
1200  
12u0 
1200  
1200 
1200  
1 20(! 
12911 
12UU 
1200  
1200 
1203  
1 200 
1100 
IZOU 
1 2 0 0  
1 ZOO 
1200  
1 ZOO 
1200 
1200 
1200  
1209  
1200 
1206  
1231: 
12j0 
12 00 
120j 
12bU 
1200  

tEST V7 SEPTEPBER 25. 1973 1201  1U 1231 PSI  
ZINC SULFIDE RELEASE FRUH LCFV4lIUN 01 LLM 

1600H ARC SIMPLER VT 1.5M U= 4.2 U ~ S E C  A T  26P 

AZIHUlH EXPOSURL 
DEGREES GI-SEC /CU.M 

XlOE*b 

104.5  0 
105.5 I 8  
106.5 6 7 
137.5 32 
Iud.5 8 d 
109.5 9 ti 
110.4 6 6 
111.4 . 9 1 
117.4 163 
113.4 114 
114.4 19d 
115.3 187 
116.3 2 2 2  
117.3 1 0 5  
11d.2 5 e 
119.2 54 
120.2 h 3 
121.2 2 3 
1 ~ 2 . 1  11  1 
123.1 137 
1CL.1 140  
1L5.0 7 4 
126.0 199 
176.9 116 
127.8 4 1 
1dU.o 103  
129.7 6'4 
13U.6 80 
131.5 126  
132.5 1 1 3  
133.5 166 
134.4 121  



TEST V 7  SEPTEPBER 2 5 ,  1 9 7 7  1 2 0 1  TU 1 2 3 1  PST 
ZINC SULFIDE RELEASE FRllt4 I L F V A T I U N  OF Z b M  

3200M ARC SAMPLER HT 1 .SM I I *  4 . 2  N/;EC a 1  2 b M  

A 2  lMUTH EXPOSURE E / U  LU/O  OlSTAhCt 
D E G R E E S  G P - S E C I C U . ~  s r c / c u . K  I / S O . M  M ~ T E K S  

X lOE*6 

CROS SY 1NO INTEGRATEO~ 1 . 7 6 7 F - 0 5  7.421E-(15 
SEC/S(r.H 1 /M 



I O M E R  M I A  FOLLOY... . 
I S  1 7  SEPIEMBER 2 5 8  1 9 1 3  1 2 0 1  1 0  1 2 3 1  P S I  

1 1 1 C  5 U L t l O E  RELEASE FROM E l t V A T 1 0 N  D f  2 b l l  
2 0 0 1  ARC U. 5.2 1 1 1 E C  4 7  Z b I  

7 D b t Y  P31a fOLLcY.... 
A I I M U I M  WElGWl  EXPOSURE € 1 0  ' E U l J  U I S I A 1 C E  
O E G Y E E S  METERS w-SEC/CU.M SECICU.~ IISO.~ n t l r n r  r t s r  v 7  s t P l e a B t n  I S ,  1 9 7 3  1201  t o  1 2 3 1  PSI , 

X l O E * b  K R V V I O N - 8 5  RELEASE FhOM E L F V A I l U I 4  O f  2 b I  

2 0 9  
2 0 0  
2 0 0  
1 0 0  . 
LOO 
LOU 
1w 
1 0 0  
2 UU 
r O O  
LOU 
d o 0  
liJ 
d u o  
LOO 
2 0 U  
r ( rO  

1 1; U 
LC*  
dud 
r D U  
I Li) 
I (iu 
LDCI 
t o 0  
I U O  
200 

u l  l ' ;Ul t (  U t  lGl4T EXPOSURF F 1 0  t U / d  L l l S l a N C E  
D L ( . * T E ~  M ~ T E R S  CI-5tc1cu.1 s E r / c u . n  S C .  M E r r R r  

X 1 0 f . l  

5 1 9  3 .17CE-06  1 . 3 3 2 1 - 0 5  
5 6 9  3.0h.t-Ub 1 . 2 b b L - 0 5  
4 9 0  2 . b d l E - J b  l . l i L t - u 5  
Ybb  5 . 1 9 b E - L 6  2 . l b i c - 0 5  
9 2 6  4 .9YUk-Db  2 . O Y I t - 0 5  
t d h  3 . 6 P 9 1 - U t  1 . 5 4 9 E - 0 5  
9 4 6  5 . 0 8 t E - O b  ' 2 . 1 3 7 t - u 5  

2 0 0  
ZOO 
I U J  
2 OU 
2 0 0  
LOU 
r U 0  

A Z  I I U T H  HEIGHT EXPOSIJRE F I O  L U I u  L I S I A l . L E  
OECUEES METERS GM-SEC/CU.M 5ECICU.M 1ISO.M M E l t C S  

X 1 0 F + b  

1 . 1 9 P t - 3 5  2 0 J  
1 .627E-C5  L O J  
3 . 3 2 9 E - 0 5  2 O J  
3 . 4 1 5 t - 0 5  2 0 0  

.3.962c-05 6 0 0  
1 . 2 3 2 k - 3 5  LOU 
l . L b J E - 0 5  1U3 



AZIYUTH UE lGHT t XPUSllRF F/O EU/U DlSTANCt 
OEGREES METERS GM-5EClCU.M SEC/CU.M l/SO.W METERS 

X 1 0 t * 6  

9 126.0 . b 4514 1.989E-06 8.353E-06 200 AZl,,UTH EXPOSURF 
146.0 1.5 F/O EU/O DISTANCE 

136.0 2.5 
,? f:: D E C E C E S  METERS CI-SEC/CU.M S E C / C U  .n i/so.n n u  ERS 

136.0 4.0 9264 4.081E-06 1.714E-05 200 
X10€*7 

5.5 7317 3.223E-06 1.354E-05 200  
7.0 16841  7.419E-06 3.116E-05 200  
8.5 11893 5.239E-06 2.2OlE-05 200  , 

10.0 13441  5.971k-0b 2.4U7k-05 200  
13.0 14575 6.421EC06 2.697t -05 200  
16.0 15655 6.897E-06 2.897E-05 200  
19.0 12143 5.350E-06 2.247E-05 LOO 

126.0 22.0 10124 4.460E-06 1.873E-05 LOU "h 'U  "* '  

AZlYUTH HEIGli l '  EXPOSURE F /O EU/U OlSTANCE . . 
D E G R E E S  METERS c n - s t c ~ c u . ~  sEc1cu.n S U M  n E r t a s  

XlOE+h 

200  A Z  11411Tli 
200  DEGREES 
200 
200  
200 134.0 
200  134.0 
200  134.0 
203  , 134.0 
2 0 0 .  ,134.0 
200 134.0 
200 134.0 
200 
200 
200  
200 
200 
2 0 0  

TOWER DATA FPLLCV.... 

TEST V 7  SEPTENBER 25. 1973 1 2 0 1  TO 1231  PST 
ZINC SULFIDE RELEASE FROM ELFVATION OF 2bk! 

B O O M  A R C  U =  4.2 MISEC A T  z b n  

AZIKUTH HEIGHT EXPOSURE F/O EU/O DISTANCE 
OECLEES METERS GM-SEC/CU.W SEC/CU.M 1/SP.U METERS 

XlOF*h 

HEIGHT EXPOSUKt F/O 
METERS CI-SEC/CU.W SEC/CU.A 

X10€+7 

EU/O OlSTANCE 
l/SU.M METkRS 



AZlHUTH HEIGHT E X P O S U R F  F / O  
DEGREES METERS GM-SEC/CU.M SEt/CU.M 

X l O t * h  

hZl;4UTH HEIGHT EXPOSURf F / O .  EU/d . U l S I A N C t  
DEGRLES METERS GM2SEC/fU.R SLC/Cll.M L/>LI.Y M t l L U S  

X10t4b  

1 5 7 5  
? 4 H  

) d u n  
l b l l  
1 2 2 5  
1 4 t b  

7 8 2  
97-9 
9 9 7  

1 0 3 7  
H 0 4  

1  
11H 

5  75 
7N8 
4 64 

1 0  32 
7 1 '1 

A Z  IHUTH  EIGHT C X P U S U N L  t / Q  E U / J  DISTANCE 
DELRFES METERS GM-SEC/CU.R SEC/CU.M I H E l E R 5  

x l o t + r ,  



A 2  l t 4 l l T H  H E I G H T  E X P O S U R E  E / U  E U / O  U I S 1  A N C t  
D E L R E E S  M E T E R S  L M - S ~ C / C U . M  S C C / C U . M  i / S o . n  n E r t a s  

X 1 OE + 6 

T E S T  V 7  S E P T E M B t U  2 5 ,  1 9 7 3  1 2 0 1  T O  1 2 3 1  P S T  
Z I N C  S U L F I D E  R E L E A S E  F R O H  F L F V I T l U N  O F  Z b M  

1 6 0 0 M  A R C  U *  4 . 2  M / S E C  A T  2 6 M  

A 2  l H U T H  H E I G H T  E X P O 5 U R E  E / Q  E U / P  D I S T A N C E  
D E G R E E S  M E T E R S  G M - S ~ C / C U . M  str/cu.n I / S O . M  n E T t R s  

X l O F 4 6  

A Z  l M U T H  H E  1 G t i T  E X P O S U R E  f /0 E U / U  D I S T A N C E  
D E G R E E S  M E T E R S  6 H - S E C / C U . M  S E C / C U . H  1 / S 3 . H  M E T t R S  

X l D E + b  

A Z  l H l l T H  H E  l G H T  E X P O S U R E  F / O  t U / U  D I S T A N C E  
D E G a E E S  M E T E R S  G M - S E C / C U . M  S E ( / C U . H  1 / S b . M  M E l E H S  

X l O E * h  



A Z I M U T H  H E l G H T  t X P D S U k f  F / O  E U / J  U l S l u t m C E  
O E G U t E S  M E T E R S  G M - S E C I C U . M  S C C / C U . M  l / S L . M  M E T t L S  

X l O E * f l  

A 2  I H U T M  H E I G H T  E X P O S U R E  r / O  E U b U  I J I S T L h C t  
D E G R E E S  M E T E R S  G M - S ~ C / C U . M  S E C / C U . M  l / S o . n  n E r t a s  

X l O t + b  

T r l b F R  U A T A  F I I L L I l k . .  . . 
T E S T  V 7  5 l P 7 t H b F k  2 5 .  1 9 7 3  1 ~ 0 1  T U  1 1 3 1  P S T  

Z I N C  S U L F I D E  R F L E A S t  t R U H  E L t V 4 1 1 U N  CJF 2 6 ' 4  
3 2 0 0 K  ARC U =  4.2 M A S E C  A T  2 6 M  

A 2  I M U T H  H E I G H T  E X P U S U R ~  1 / (1 C U / U  U I S T A H C E  
D ~ L ~ E E S  H ~ I E K S  L M - S ~ C / C U . M  $LI/CU.M i / S a . n  n l i t a s  

! x I o < * h  



AZlMUlH HEIGHT EXPOSURF F /il 
D E G ~ E E S  METERS GM-SECICU.~ sEr/cu.n 

XlUE+b 

5 115.6 .2 1 1  4.Y54E-UY 
4 115.6 - 4  13  5.8Vbt-OY 
4 115.6 .8 M 3.Y76E-09 

115.6 1.5 37  1 . 6 4 l t - 3 8  
115.6 1. h 14  b.434t-OY 
115.6 3.1 2 1  1.271E-08 
115.6 6 . 2  23 1.046E-08 
115.6 9.3 24 1.UY4t-08 
115.6 12.4 15 6.77UE-09 
115.6 15.5 1g 6.139E-OY 
115.6 18.6 2 0  3 .902€-09 
115.6 21.7 14 6 .2nUt-09 
115.6 24.8 24 1.076E-08 
115.6 31.0 13  6.043F-09 
115.6 37.2 20 M.87UE-09 

5 115.6 43.4 14  6.543E-09 
115.6 49.6 10  4.734E-OY 
115.6 55.8 10 4 . 6 7 ~ t - 0 9  
115.6 62.0 12  5.51YE-09 

A2 ll4UTH HEIGHT LXPOSURF t / O  
DECKFES METERS GM-SEC/CU.M SE(/CU.M 

X l 0 € * 6  

A Z  I ~ ~ I J T H  HEIGHT EXPnSUHC r 10 
DEGREES MElERS GM-StC/CU.M 5FTICU.M 

X l J E + 6  

EU/d DISTANCE 
l/Sb.M Mt TtRS 

LU/U UISTANCE 
l/50.M WeTLH5 



CRnUND LEVEL AND TOYER SAMPLlNC ?UOR 1 0  3200M. UNLV Z I N C  SULFIDE TRACER RELEASED. ALL ARCS EMBRACE CROSSMINO 
t x T F r T  O F  T R A C E R  UISTRIBUTION. A ~ L I U T  HALI O F  T Y E N ~ V  IUYERS EXPOSED TU TRACER, BUT ALL VERTICAL DISTRIBUTIONS 
TRUNCATED A T   UPS OF TOYERS.  T U T A L  *u" K N O Y ~ .  OUT R A T E  OF T R A C E R  t n i s s 1 o N  wrs LIKELY NOT c o M s r r n r .  

TEST V8 NDVEMbER 28, 1 9 7 3  1 1 3 2  TU 1 1 4 2  PST 
ZlWC SULFIDE RELEASE FROM E L F V A l l U N  OF 26M 

ZOOM ARC SAMPLER HI 1 . 5 ~  u =  3.0 n / s E c  A T  Z ~ M  

AZIMUTH EXPOSURE f 10  
D E C R E E S  CH-SEC/CU.M s E c / c u . n  

X l O E * 6  

11r.0 u 0. 
120.0 7 1 3  2 . 5 4 7 t - 0 6  
122.0 1 4 9 2  5 .331E-06 
124.0  2 6 3 5  9 . 4 1 2 f - 0 6  ' 

126.0 6 8 1 9  2.461E-05 
1211.0 1 8 7 5 4  6.698E-05 
130.0  2 7 6 7 7 .  9.ALI5L-05 
132.0 1 8 6 6 3  6 . 6 6 h t - 3 5  
134.0  1 0 3 2 8  6 . 5 4 h t - 6 5  
136.0 1 3 5 0 1  4 . 8 2 2 1 - 0 5  
138.0  fabi'l 2.365E-05 
140.0 3 4 2 4  1 .213E-05 
142.0 5 8 3  2.014E-LJC 
144.0 6 4  2.291E-07 
146.0  0 0. 

CRUSSUIND INTEGRAlEtJ* 2.97hE-03 e .927E-03 
.5E%CIS?.H I /M 

\ 
TFST V R  NCVrVBfR 2 8 ,  1 9 7 3  1 1 3 2  TLI 1 1 4 2  P,ST 

Z l l t C  SULFIDE kELEASE FROM E L f V A T l l r N  UF Z6H 
40OH AKC SAMPLER HT 1.5M U: 3.O HlSFC A T  26'4 

AZINUTt I  EXPOSURE E / O  t O / U  O I S I A I I C t  
D E G R E E S  C P - S E C / C U . M  $ t c / c u . n  I 1 s k . n  n c r E R s  

XIOE+b 



T E S T  VI N U V E M B E R  213. 1973 1132 T U  ~ I C Z , P S T  
Z INC SULFIDE RELEASE FRDM ELFVATION OF ZbM 

800M ARC SAMPLER HT 1.5H l J =  3.0 H/SEC AT ZbH 

AL IMUTH EXPOSURE t 1 0  t U / O  O I S I A L C E  
OEGREES GM-SEC/CU.M SEC/CU.fl l /SU.H METEkS 

XIOE*b 

TEST VB NOVtHBtR 28. 1 9 7 3  1 1 3 2  TU l l s 2  PST 
ZINC 5ULFIDE RELEASE FRDM E L F V A I I U N  O F  2LM 

l2OOM ARC SAPPLER HT 1.5M U =  3.0 H/SLC A 1  2bM 

AZIMUTH EXPUSURt L / O  
DELREES GM-SFC/CU.M SEC/CU.M 

X l O E + h  

4  116.0  0  0. 
118.0 1 4.H57E-09 

Z lCU.0 1 5 .667E-09 
2 1 2 2 . 0  6 8  2 .453E-07 
5  124.0 5 9 2  2.11AE-b6 
S 1 2 6 . 0  1 9 6 6  7 .023E-bb 
4  12b.O 4 6  1.66RE-07 

130.0  1 2 4  4 .461E-07 
2 1 3 2  - 0  4 2 2 0  1 .507E-05 

134.0 1 4 3 9 7  5 .142E-05 
136.0 5 4 5 7  1 . 9 4 9 t - 0 5  

4 13d.C 4 6 0 5  3 .645E-05 
5 140.0 1 2 1 4  4.33RE-96 

142.C 1 2 4 0  4 .431E-06 
E 144.0  1 5 8  5.651E-U7 
L 146.0  6  2.267E-OR 

CROSSHIND INTEGRATED. 5 . IUZE-03 1 . S 3 l E - 0 2  
S I C I 5 J . r :  I /n 



T E S T  ve NuvEneER Z H .  1 9 7 3  1 1 3 2  T U  1142 P S T  
ZINC SULFIDE kELEASE FRUM ELFVLTIUN OF 2bM 

16COfi I R C  SbMPLER HT 1.5M U *  3.0 M/5EC AT 2bH 

AZlHUTH EXPDSURE L / O  
DEGREES GM-SEC/CU.M SEC/CU.M 

X l D E * b  

122.1 0 0 .  
123.1 0 3.172E-08 
124.1 7 5  2 .6b7E-07 
125.0  3 4 9  1 .249E-06 
126.0 l e e  6 . ~ 1 9 ~ - 0 7  
126.9 1 4 6  5.744E - 0 7  
127.0 123'4 4 .42hE-06 
128.8 2 2 3 4  7 .YO2t -06  
129.7 3 8 9 1  1.3YOF-05 
130.6 4 1 5 7  1 .4L5E-U5 

S  131.5 7 8 8  2 . 0 1 7 t - U h  
132.5 7 2 3  2 .584E-UL 
133.5 5 5 7 6  1.Y97k-U5 
1 3 4 . 4  5 3 6 9  1.91RE-05 
135.4 4 1 1 9  1.471E-(15 
136.4 4 3 7 3  1 .56ZE-05 
137.3 4 8 9 5  1.74HE-05 

7. 139.3 2 8 7 9  1. W2H t -U5 
139.3 l d 4 1  6 .577E-Oh 
140.2 3 0 9 9  1.107E-(15 
141.2 4 0 2  1  . 4 3 V t - 0 6  

W 142.2 . 1 d 1  4 . 3 5 4 1 - 0 7  
C 143.1 141) 5 . 3 0 t ~ E - 0 7  
W 144.1  1 2  4 .014E-bU 
k 145.1 1  5 .767E-b9 
W 140.0 3 1  1 .125E-07 
L 14C.Y 0  0 .  

E U l P  D l S l A N t t  
1/5P.M METERS 

TEST VB NuVtMHER 2 9 ,  1 9 7 3  1 1 3 2  T l J  1 1 4 2  PST 
ZINC SULFIDE U t L t A S L  FRIIM I L F V h l  IIJN I I F  26M 

32UUH ARC SAEPLER H I  1 .58  U =  :.u l i / > t C  A T  2bl4 

A t  IMUTl1 EXPUSURL tli.., t L I S 1 4 l d C t  
DELKEES GM-StC/CU.M SfC/CU.8  l/:u.H M t l t R S  

XlOF 46 

CROSSWIND INTELROTEDz 3 . 2 4 2 t - 0 3  9 .725E-03 
S E C / S O . H  i / n  



T D Y E R  D A T A  F ~ L L O N . .  . . 
T E S l  V I  N O V E M B E R  Z H .  1 9 7 3  1 1 3 2  T U  1 1 4 2  P S T  

Z l N C  S U L F I D E  R F L t A S E  F R U M  L L F V A T I U N  OF 2 6 M  
zoon r a c  U =  3 . 0  H / S E C  A T  2 b r  

AZ  l n u T H  HE I G H l  L K P U S U R F  F /CI tu /u  D I S T A N C E  
D E G R E E S  M E T E R S  CM-SEC/CU.M 5 E C / C U . M  I / S U . M  M E l t R S  

X l O t * b  

h 1 0 2 . 0  . . 4  U  0. 0. L O O  

A Z  I M U T H  H E l G t i T  E X P U S U R F  f / U  f U / U  D I S T A N C E  
O E L R E E S  M E T E R S  CM-SEC/CU.M S E f / C U . M  l / S U . M  M E T E R S  

X l O t + f ,  

L O U  
2 0 0  
2 0 9  
i 1) 3 
L 0 0  
2 U U  
L O O  
L O U  
L O S  
2  0 0  
L O O  
L O U  

A Z I W U T M  H E I G H T  E X P O S I J R F  F / ( r  E U l O  0 1 S l A h C E  
0 E L : l E E S  M E T E R S  G M - S t C / C U . M  S E r / C U . H  1 / 5 0 . M  M E l L R S  

X I U E * 6  

L O U  
2 0 0  
2 0 0  
L O O  
2 0 0  
2 0 0  
L O O  
ZOU 

L O J  
2 0 0  
L O O  
2 0 0  
ZOO 
L O J  
L  00 
L O O  
2 0 0  ' 
2 0 0  
L O U  
2 0 0 \  
c o o  
L O U  
L O U  
2 0 0  
2 0 0  

A 2  It4UTH H E  l G l 1 7  E X P O S l l h t  f / # J  E d  L J I S T P N C ~  
O E G K E E S  M E T E R S  G W - S t C / C U . H  : t C / C U . M  1 / S U . H  N E l t K S  

X I O E + h  

L O U  
L U U  
2  0 0  
2 P J  
L C J  
2 0 3  
L U J  
L O 0  
L U O  
L U U  
2 0 0  
L O O  
L O O  
2 0 0  
2 0 0  
L O O  
2 0 0  



TOME k D A T A  F O L L U W . .  . . 
T E S T  V I  N U V E M B E R  2119 1 9 7 3  1 1 3 2  T U  1 1 4 2  D S l  

Z I N C  S U L F I D E  k L L t A S E  F R O M  E L F V A T I U N  OF ' Z b M  
B O O M  AWC U *  >.u M / S ~ C  A T  2 6 ~  

! 
' A 2  I t i ~ T h  H E I G H T  E X P O S L I R I  F / C  t U / O  D l 5  l A N c t  

D E G R k E s '  M E T E R S  G M - S t C / f . U . M  S E f / C l J . U  1  ME I t h 5  
X l O F + C  

A Z I H U T H  H E I G H T  t K P O S U K C  F / O  
D E G k t E S  M E T E R S  G M - S t C / C U . M  S E C / C U . M  

X 1 O E * 6  

A Z I ' I I I T H  H E I G H T  E X P U S I I h t  I / IJ t U / d  k J 1 S l A i . i L t  
0 E G L t E S  M E T E R 5  L n - 5 t C / t c . M  5 L l  / ( l l . n  1 l j u . E  M E l t K 5  

X l O l + t  



T O Y E R  D A T A  FFLLCU.. . .  

T E S T  V B  N U V L M B E Y  2 1 ,  1 9 7 3  1 1 3 2  T U  1 1 4 2  P S T  
Z 1 l 4 C  S U L F I D E  Y F L E A S L  F R U M  E L F V A I  I O N  U F  2 6 M  

1 6 0 0 M  A R C  Urn 3 .0  I / S E C  A 1  2 6 1 4  

A Z I M U T H  H E I G H T  E X P O S U R t  F / U  E U / U  D l S T A N C E  
D E G R E E S  N E T E R S  GI-stc/cu.n s E r / c u . n  I /su.n M E T ~ R S  

x l U t  * I t  

N 101.6 .2  0 0 .  0. 161'1 

A Z I M U T H  H E I G H T  E X P O S U k F  t / U  E U / d  D I S T A N C E  
D t G R t E S  M E T E R S  G M - S t C / C b . M  S L T / C U . H  1 / 5 b . M  M t T t R 5  

X l O E * b  

A 2  l M U l H  H E  l G H T  E X P O 5 U N t  F / O  E U / U  D I S T A N C E  
D E G k E E S  M E T E R S  L M - S E C / C U . M  S E T / C U . M  1 / 5 0 . M  M E 1  E R S  

X 1 0 E * t  

A Z I M U T H  H E I G H T  E X P O S U k t  F / U  E U / d  D I S T A N C E  
D E G R E E S  M E T E R S  C M - S t C / C U . H  S E T / C U . M  5  H E T t R S  

X I O E * b  



T U U F R  D A T A  F N L O U . . . .  
I 

T E S T  . V I  N O V t M B t k  2 8 ,  1 9 7 3  1 1 3 2  1 U  , 1 1 4 2  P S I  
Z I N C  S U L F l D t  R F L t A 5 t  F R U M  E L t V A l I U R  U I  d b M  

3 2 C O M  A R C  U =  3 . 0  M / S E C  A 1  26b 

A 2  I H U T H  M l b M T  t X P n S U R t  F I L '  . E U / Y  U I S T A N C E  
D E G R F E S  I ( E I I R 5  6 4 - S E C / C U . M  5 E C I C U . M  l / S U . M  M E T E R S  

X l O J * b  

h 9 9 . 8 .  . ? n 0. .o . 3 1  1 5  

' 
A Z  ~nurn. H E I ~ T  E~POSI IK I  t I U  t u l u  UISTAIKL 
D E G k E E S  M f l t R S  G M - S E C / C U . M  S E C / C U . H  I / S o . M  llt f t k s  

X I O F + ( >  

AZI!IIJT~ HEIGHT I X P O S I I ~ F  r / u  E L  DISTANCE,  
D F G K ~ E S  M E l i R S  b n - ~ t r / c u . n  sr r /cu.n 11;o.n M E I ~ K S  

X l O F * t  

A L  I Y . U T I 1  H f l b H T  1 E X P O S U R I  F / U  t U / u  0 l 5 T A N C E  
D E C h C E S  M t I L k S  G M - S [ C / C U . H  S i I / C U . E I  1 .  M L T t R S  

X 1 0 F + b  



APPENDIX B 

DIFFUSION SUMMARIES 





GRGUKO-LEVEL AND TOWER SAMPLING 2OOH TO 3200H .  INVERSION OF 3F DEG ( l M  TO l 5 M )  AT 0 4 4 5 ;  ISOTHERMAL AT 0'515. 
A L L  A R C S  E M B R A C E  C R O S S W I N D  E X T E N T  O F  T R A C E R  D I S T R I B U T I O N - - E X C E P T  MINOR E X T R A P O L A T I O N  A T  N O R T H  END OF 200n ARC.  
VERT ICAL  D I S T R I B U T I O N S  OF TRACER ON ALL 2 0  TOHERS; PEAK VALUES MEASURED. BUT TRUNCATE0 AT TOP I N  ALL CASES. 

TEST 0 1  . . JULY 7 1  1 9 6 7  J 4 4 5  TLJ 0 5 1 5  PST 
Z INC SULFIDE RELFASE FROM E L E V A T I F N  OF 2M 

SAMPLER HT 1.5H U= 1.2M/SEC AT 2 H  
-------- ........................... ........................ ------------------ 
D I S T A N C E  - - C K O S S Y ~ A ~ - ~ ~ ~ L R L B U I I ~ ~ - - -  T H R E E  MAXIMUM E X P O S U R E S  a C R O S S ~  INO 

F  RUM STAND -CCIEEElCIEMI- ......................... ~ ~ ~ E L E A X ~ - Y A L U E ~ -  
SOURCE MEAN DEV SKEW KURT AZIMUTH E/Q EU/P C I ( E / Q )  C I I E U / Q )  -------- ----- ------ ------ ------ ------- -------- -------- -------- -------- 
METERS DEG DEC DEG SEC/CU.H 1/S4.M SEC/SQ.H l / H  

BOO 105.8  7.57 1 .244 5 .923  104.0  9 . 4 6 t - 0 5  1 .13E-04  1.68E-02 2 .01E-02 
102.0  8 .18E-05  9 .82E-05  
106.0  7 . 5 7 t - 0 5  9 .08E-05  

? IND ICATES UNCERTAINTIES I N  DATA. 

X  IND ICATES I N V A L I D  OR INCOMPLETE DATA. 



T E S T  01 J U L Y  7 ,  1 9 6 7  b445  TLI 0515 P 5 T  
F L U G ~ E S C E I ~  R E L E A S E  F R O M  E L E V 4 T l b Y  O F  1 Y  

S A H P L E R  H T  1 , 5 M  U .  l . L M / S E C  AT 2t4 -------- ------------,-------------- ......................... ------------------ 
0 I S T A t d C E  - , f B O S 5 Y l ~ D ~ D l 5 I R l B U I l ~ ~ - -  T I ~ R E  t M A X I  MUM t X P L S U R t  S  C k U S S W  1 N D  

FRQH S T A N D  -COEEElCLLYI- -----------------------,- LULtuPALEP-YALULI, 
S L U K C E  M C A N  O E V  SKEW K U R T  A L I M U T H  € / J  € U / P  C I l E / d )  C l l E U / P I  -------- ----- ------ ------ ------ ------- -------- -------- -------- -------- 
HE.TERS O E G  D E G  3E: s C C / C U . M  1 S L C / S U . M  1 / ~  

X I N u l C A T E 5  I N V A L I D  Uk I I U C L M P L t T E  L;ATA. 



G R O U N D  L E V E L  A N 0  T O k E R  S A M P L I N G  ZOOM T O  3 2 0 0 H .  A L L  A R C S  C O N T A I N  C R O S S W I N D  E X T E N T  O F  T R A C E R  D I S T R I B U T I O N S .  
V E R T I C A L  D I S T R I B U T I O N  O F  T R A K E R  f l N  H O S T  T O W E R S .  C O N C E N T R A T I L I N S  F A L L  T O  B A C K G R O U N D  B E L O W  T O P S  O F  H O S T  T O W E R S .  
S T R O N G  I N V E R S I O N  T H R O U G H  T H E  E N T I R E  D E P T H  O F  T H E  l 2 2 H  T O W E R .  S T R O N G  R E S E R V A T I O N S  O N  "Q" F O R  B O T H  T R A C E R S .  

T E S T  C 2  J U L Y  11, 1 9 6 7  0 3 5 0  TLJ 0 4 2 0  P S T  
Z l N C  S U L F I D E  R E L E A S E  F R O M  E L E V A T I U N  O F  2 M  

S A M P L E R  H T  1 . 5 M  U =  1 . 9 M / S E C  A T  i M  
-------- ........................... ......................... ------------------ 
D I S T A N C E  - - ~ B O 5 5 Y l ~ ~ - ~ l Z I R l U U I l O ~ - -  T d R E E  M A X l M U H  E X P O S U R E S  C R O S S W  I N 0  

F  RGM S T A N D  - C O E E E l C l E b ! I -  ......................... IIMILLPAIEP-YALULL 
S O U R C E  M E A N  D E V  S K E W  K U R T  A Z l H U T H  E / Q  E U / Q  C I  ( E / O )  C I  ( E U / Q )  -------- ----- ------ ------ ------ ------- -------- -------- -------- -------- 
M E T E R S  D E L  D E G  0 S E C / C U . H  l / S S . H  S E C / S Q . M  l/M 

7 1 N D l C A T E S  U N C E R T A l N T l E S  1 N  D A T A .  

X I N D I C A T E S  I N V I L I O  O R  I N C C M P L t T E  D A T A .  



D A T A  F R O M  T H E  L A B O R A T U R Y  A S S E S S M E N T  F O R  F L U O R E S C E I N  W A S  L O S T .  H O k E V E R .  R E S U L T S  F R O M  T H A T  A S S E S M E N T  
H A D  B E E N  G R A P H E D .  T H E  F L U O R E S C E I N  D A T A  T H A T  F O L L U W  E V O L V E  F R O M  T H E S E  G R A P H S .  

T E S T  D 2  J U L Y  11, 1 9 6 7  0 3 5 0  T O  0 4 2 0  P S T  
F L U O R E S C E I N  R E L E A S E  F R O M  E L E V A T I O N  O F  2W 

S A M P L E R  H T  l . 5 M  U =  1 . 9 M / S E C  A T  2 M  
-------- --------------------------- ------------------------- ------------------ 
D I S T A N C E  - - L R O L L Y l ~ ~ ~ D l S 1 B l ~ U I l ~ ~ - - -  T H R E E  M A X I M U M  E X P O S U R E S  C R O S S W I N D  

F R O M  S T  A N D  - L U E I I l t l E M -  -- - ----------------------- I I i I E L R A I E P - Y A L U E L  
S O U R C E  M E A N  D E V  S K E W  K U R T  A Z i M U T H  E / O  E U / Q  C I ( E / Q )  C I ( E U / Q I  -------- ----- ------ ------ ------ ------- -------- -------- -------- -------- 
H t T E R S  D E G  D E L  D E G  S E C / C U . M  1 / S Q  .M S E C / S Q . M  l/ M  

7 I N D I C A T E S  U N C E R T A l N T l E S  I N  D A T A .  

X I N D l C A T E S  I N V A L l D  O R  I N C O M P L E T E  D A T A .  



C R L U h O  L E V E L  A N D  T O W E H  S A M P L I N G  2 0 0 M  TO 3 2 0 0 M .  L O O H  A R C  E X T R A P U L A T E D  A T  B O T H  E D G E S .  F L A T  OR M U L T I - M O D E  
C R L t S S A  I K D  D I S T R I B U T I O N S  n N  A L L  A R C S .  I N V A L I D  S A M P L E S  A B O V t  4 . 2 M  L E V E L  ON T O k E K  A T  1 2 2  D E C  O N  B O O M  A R C .  
V E R T I C A L  b I S T R l 6 U T I U N  O F  T R A C E R S  L N  A L L  2 0  T U W E R 5 ;  P E A K  V A L U E 5  M E A S U R t D .  B U T  T R U h C A T E D  A T  T O P  I N  A L L  C A S E S .  

T E S T  b j  J U L Y  13, 1 9 6 7  0 4 0 0  T U  0 4 3 0  P S T  
L l N L  5 U L F I U E  K E L F A S E  F R O M  E L k V A I  I b N  U F  2 M  

S A M P L E R  t i 1  1 . 5 M  U =  2 . 6 M / S E C  A T  Z M  
-------- --------------------------- ......................... --- ------ --------- 
U I S T A N C ~  _ - L E U L L ~ ~ U ~ - ~ ~ L I R ~ ~ U I ~ U ~ - - -  T H R E E  M A X I M U M  E X P O S U R E S  C R O S S ~ ~ I N D  

F R L M  S T A h r U  - C D E E E l C L l i l L -  ......................... 1 h l L t G B A ~ E O - Y A L U E S -  
S U I I k C E  M E A N  D E V  S K E W  K U R T  A Z I M U T H  E / t i  E U / O  C I ( E / O )  C I ( E U / Q )  -------- ----- ------ ------ ------ ------- -------- ----- - - -------- -------- 

I 

M E T E R S  U F G  UEC, D L  S E C / C U . M  l / S U . M  S E C / 5 d . M  l / M  

7 I N D I C A T F S  U N C E R 1  A I N T I E S  I N  D A T A .  

X I N O l C A T t S  I N V A L I D  O R  I N C O H P L t T E  D A F A .  



T E S J  I J ~  J U L Y  1 3 ,  1 9 6 7  C 4 b O  T U  0 4 3 0  P S T  
F L U O k E S C E I N  R E L E A S E  F R U M  E L E V 4 T I U Y  O F  2'4 

S A M P L E R  H T  1 . 5 M  U =  2 . 6 M / S t C  A T  2H 
-------- ........................... ......................... ------------------ 
G I S T A h l C E  - - L ~ O ~ ~ Y l b l ~ - R l ~ I B 1 B L 1 1 1 D ~ - - -  T H R E E  M A X I M U M  E x P O S U R c S  C k U S S n l N O  

FRO:+ S T A N O  -CR€EElCLE!AI-  -------------------,----- LML€LBALE!J-YALULI- 
S O U R C E  N E A N  O E V  S K E W .  K U R T  A Z l M U T r l  E / C  E U / Q  C l I E / ! d )  C I I E U / Q )  -------- ----- ------ ------ ------ ------- -------- -------- - - - - - - -+  -------- 
t ' ,ETERS O E G  D E G  u E G  S E C / C U . M  l / S U . M  S t C / S k . r l  l / M  

? I N D I C A T E S  U N C E R T A I N T I E S  I &  U A T A .  

X I Y D I C A T F S  I ' 4 V A L I U  O R  1 N C U Y P L E T E  D A T A .  



G R O U N D  L E V E L  A N D  T O h E R  S A M P L I N G  Z O O M  T O  3 2 0 0 H .  A L L  G R O U N D  L E V E L  S A M P L I N G  T R U k C A T E D  S I G N I F I C A N T L Y  O N  N O R T H .  
T E S T  T E R M I N A T E D  A F T E R  16 M I N U T E S  B E C A U S E  S U R F A C E  d I h D  S P E E D  D R O P P E D  T G  C A L M .  

T R A C E R  O N  H E S T  T O U E R S t  B U T  F R E Q U E N T L Y  L I G H T  A N D  S P O T T Y .  

T E S T  0 4  A U G U S T  8 ,  1 5 6 7  0 4 0 5  T U  0 4 2 1  P S T  
Z I N C  S U L F I D E  R E L F A S E  F R O M  E L E V A T I U N  O F  . 2 M  

S A M P L E R  t i T  1 . 5 M  U =  1 . 4 M / S E C  A l  2 M  
-------- ........................... ------------------------- ------------------ 
O l S T A N C t  1 0 1 1 1 1 1  T I I R E E  M A X I M U M  E X P U S U R t S  C R O S S W I N D  

FKLIM S T A N U  - L U f E L l G l L N I -  -------------------_-_--- IMXLLBALEU-YAIULS- 
SLIUWCF M t A N  01 V  5 K E W  K U R T  A Z I M U T H  F / U  t U / U  C I ( E / b t I  C l I E U / O )  -------- ----- ------ ------ ------ -------  -------- -------- -------- -------- 
M E T E R S  D E G  D E 6  D E G  S E C / C U . M  l / S O . H  S t C / S Q . M  l / M  

7 I N D I C A T E S  U N C E R T A I N T . I E S  1 N  D A T A .  

X  I N D I C A T E S  I N V A L I D  O R  I N C b M P L E T E  D A T A .  



T L S T  04 A U G U S T  8 1  1967  0 4 3 5  T J  0 4 2 1  P S T  . . 
F L U U K E S C E I N  R E L E A S E  F R O M  E L F V A T I U N  O F  2 M  

S A M P L E R  HT  1 . 5 8  U =  i . s n / S E C  A T  ZM 
-------- --------------------------- ......................... ------------------ 
L I S T A h C E  ~ ~ C R O ~ ~ n L U R - R L ~ I B L ~ U L l U b l - - ~  T H R E E  H A X I H U M  E X P O S U R E S  C K b S S w  IFID 

F K ~ l r i  S T A N D  1 1  ......................... l & l t L P A I E I l - Y A L U k 5 -  
S U L R C E  M E A N  D E V  S K E U  KURT A Z I M U T I I  t / u  t U / u  C l  l t / u )  C l  ( t U / Q )  -------- ----- ------ ------ ------ ------- --------  --------  --------  -------- 
M t T E R S  O E L  D E L  D E G  5 t C / C U . H  I / S L . M  > t C / 5 3 . M  1 / M  

? I N b I C A T E S  U N C E R T A I N T I E S  1 r i  D A T A .  

X I N D I C A T F S  I N V A L I U  O K  I N C b H P L E T E  L A T A .  



< 
GkPUNlJ  L E V E L  ANL, T O h E K  S A M P L I N G  AT i O L M  A l l @  AJOI'I L I ~ L Y .  A F T t R  ~ L L I I T I V L L Y  111luUU E A T ~ A P U L A T  I b N  ON h0kTrlr B.uTti 
A R C 5  t H u R & C t  C R U S S \ I I N U  t x T E I b T  OF T K c r C t R .  9 h L Y  ;, T T h F l t S  S A ) ? r L i h ' u  -T  EACII n h ~ ;  3 CC. 4 I C m E d S  llhITM E ~ B K A ~ E  THE 
VFRT I L A L  E X l E N T  OF I R A C E R .  D l R E C T I b N  S t i E A R  W I T ~ I  I i E i  G r l l  I 5  URUII,U> ~ K u Y  TJC. tR  ShMr'Lr:. 

I 

.-------- ........................... ......................... ------------------ 
Ol S l  A r J C t  - - f O ~ ~ S r l b l , R - ~ i l L k ~ U ~ I l L 7 ~ - - -  TIIRCE ; ~ M X I H U F I  E A P L S U R ~ S  C k O S S n  l h D  

F R n h  ~ T A N I J  - f . t I i L E l L l ~ L l -  ........................ + LLILLKALLL-YALULS, 
SOURCE MtAk D t V  5 K t W  K J R l  M Z I X L I T I I  I I Q  cL l /Q  , C l ( t / u l  C l ( t U / Q I  -------- ----- ------ ------ ------ ------- --------  -------- -------- -------- 
M E T F K S  UE: D c G  J E U  > F C / C U . H  ~ / S U . H  S  t C / S u  e f l  1 / M  



G R O U N O  L E V E L  A N D  T O W E R  S 4 Y P L I N G  4 7  2 0 0 Y  A Y D  8 0 3 M  O N L Y .  A F T E R  R A T H E R  B O L D  E X T R A P O L A T I O N  O N  S O U T H  E N D  O F  230Y 
A R C ,  8 0 T H  A R C S  E M B R A C E  C R O S S W I N D  E X T E N T  O F  T R A C E R .  O N L Y  3 T O W E R S  S A M P L I N G  A T  E A C H  A R C ,  A N D  O k L Y  3 O F  T H E S E  
I U T E R C E P T  T k A C E 3 .  YC lYE  I F  T H E  T O d E R S  E Y B X 4 C E  T d E  V E R T I C 4 L  E X T E N T  O F  T I E  P L J M E  J U a I Y ;  T I I S  J N S T A B L E  4 E L E A S E .  

T E S T  C ?  9 C T O a E R  1 7 9  1 3 5 7  3 9 3 2  T I  3 8 1 7  ' S T  
Y 9 Y 3 1 3 V - 8 5  W S L E A S E  F Q 3 Y  E L E V 4 T I O N  O F  1 M  

S A M P L E R  t i T  1 . 5 Y  lJ= 4 . 1 M / S E C  A T  2M 
-------- . . . . . . . . . . . . . . . . . . . . . . . . . . .  ------------------------- ------------------ 
O I S T 4 N C i  --T3ISSdLY1-11SL3LiJLL2Y-- T i l E E  4 A Y I Y J M  E t P I S J 4 E S  C R O S S W I N D  

F R O Y  S T A U D  - L 2 E E E L L L E Y L -  ........................ L U L E L R A L E R - Y A L U E S -  
S I J X C E  Y E 4 1  3 E V  S < E H  K J X T  A Z I M J T H  E / P  E L I / P  ; I  ( ! / ? I  C I  ( E J / 3 )  - - - - - - - -  - - - - -  - - - - - -  ------ ------ ------- -------- -------- -------- -------- 
M E T E R S  D E G  3 E ;  D E G  S E C / C U . M  l / S P . Y  S E C / S P . M  1 / M  

7 I V D I C A T E S  J V C E a T A I Y T I E S  I N  D A T A .  

I N D I L A T E S  I V V 4 L 1 3  I R  I N C O Y P L E T E  D A T 4 .  



G R O U N D  L E V E L  A N D  T O W E R  S A M P L I N G  A T  2 1 0 ' 4  A N D ' B O O Y  O N L Y .  B O T H  A R C S  S E V E R E L Y  T R i J N C A T E D  A T  S O U T H  E N D .  
O N L Y  3 T I M E R S  S A Y P L I Y G  4 1  E 4 C H  A R C ;  5  9 F T H E  6 T O U E R S  I N T E . R C E P T  T R A C E R .  Y O  T O W E R  :O ! IPLETELV E 4 8 4 A C E S  TtIE 
V E R T I C 4 L  E X T E N T  O F  T R A C E R  3 U R I N :  T I I S  P t L ! 4 S E  I Y T I  A Y  3 Y S T A B L E  A T M O S P H E R E .  

T E S T  C 3  ' ICTOBER 23, 1 9 6 7  1 1 0 2  T O  1116 P S T  
K R Y P T O N - 8 5  R E L E A S E  F 9 3 Y  F L E V h T I D N  O F  1 M  

S A Y D L E 3  Hl 1 . 5 H  J =  S . Z M / S E C  4 1  2M 
,--- A--- ----- ----- i ---------------- ,-,,,-,-----,------------ ------------------ 
D I S T 4 N C E  - - C b 2 5 l U L Y P - l L l L L L S l L L [ 1 Y - - -  T- IREE Y 4 X I 4 L J M  E X P 3 S 3 a E S  C 4 J S S d  I N D  

F R O M  S T A Y D  _ C O E E E l C l E Y K -  ---------,--------,------ 1BIELRALEP-YALUES, 
S O 9 R Z E  4 E 4 Y  D E V  S Y E d  K U i T  A Z I M J T H  E / P  E U / P  C I f E / P )  t I f E V / Q )  . . -------- ----- ------ ------ ------ ------- -------- -------- -------- -------- 
M E T E R S  D E G  3 E 5  D E G  S E C / C U . H  ~ / S Q . M  SEC/SCI.H l / n  



L R I J Y D  L E V E L  A Y D  T O J E X  S 4 ' 4 P L I N G  A T  2 1 3 Y  h Y D  8 3 3 Y  D N L Y .  B O T H  A R C S  T R U V L h T E D  A T  S O U T i  E D G E .  O Y  8 0 0 1 1 - A X C i  S U S -  
P E C T ' F U R T ~ E R  S ~ Y P L I V S  I V  S l J T i  r J 3 J l - D  i 4 J i  I E V E ~ L E D  A  8 1 ' 4 0 0 4 L  D I S T R I B U T I U Y .  O N L Y  3 T O W E R S  S 4 M P L I N G  4 T  E 4 C i  4R:. 
F n U R  T O W E P S  I N T E R C E P T E )  T X 4 : E &  D . J R I N ;  T I I S  X E L E 4 S E  I N T O  A N  U N S T A B L E  A T M O S P H E R E .  

T E S T  C 4  3 C T O B E R  24, 1 9 6 7  1 1 0 4  T O  1 1 1 4  P S T  
K R Y P T O N - 8 5  R E L E A S E  F R J Y  E L E V 4 T l d Y  OF 1Y 

S A Y P L E X  nr 1 . 5 M  J *  G . l Y / S E C  A T  2M 
-------- - - - - - - - - - -Y---- - - - - - - - - - - - -  ------------------------- ------------------ 
D I S T A V C E  - - t < l l l d l M L - 2 l I L L L E J L L [ 3 Y - -  T t i R E E  M A X I M U M  E X P O S U R F S  C R O S S W I N D  

F I I Y  S T A Y D  - C 3 E E E L C l E Y L -  ------------------------, L Y L ~ L ~ A L L P - L A L ~ E I -  
S O U R C E  Y E 4 Y  I E V  S < E W  Y J I T  4 Z I Y J T - i  E / 3  E  J / 3  C I ( E / Q )  C I ( E U / Q )  -------- ----- ------ ------ ------ ------- -------- -------- -------- -------- 
r l E T E I S  D E S  D E S  O E L  S E C / C U . M  1 / S Q . ! 4  S E : / S J . Y  1 / 1 1  

7 l Y D l C 4 T E S  U Y C E R T A I Y T I E S  I Y  D A T A .  



G R U U N U  L E V E L  A N D  T O k E Q  S A M P L I N G  AT Z O O M  A N D  8 0 G M  U N L Y .  K R Y P T O N  R E L E A S E D  A B O U T  2 M  T O  R I G H T  { F A C I N G  D O W N W I N D )  
A h D  114 B E L O W  Z N S  R E L E A S E  P O I N T .  BUT11  A R C S  E M B R A C E  T H E  C R O S S W I N D  D I S T R I B U T I O N  O F  T R A C E R .  B O T H  T R A C E R  D I S -  
T K I B U T I O K S  E X T E N D E D  A B O V E  TOWER T O P S t  B U T  M A X I M U M  C U N C E N T R A T I O N S  W E R E  G E N E R A L L Y  B E L O W  TLJWER T O P S .  

T E S T  C 5  N O V ~ M B E R  8 ,  1 9 6 7  0 5 1 2  T i  0 5 3 2  P S T  
Z I N C  S U L F I D E  R E L E A S E  FRUM E L E V A T I U N  U t  Z M  

S A Y P L E R  H T  1 . 5 M  U =  2 . 6 M / S E C  A T  2 M  
-------- ........................... ......................... ----------------- 
D I S T A N C E  - - L B R ~ ~ A ~ N ~ - D ~ ~ I B ~ B U I ~ D L ~ - - -  T H R E E  M A X I M U M  E X P U S U R t S  C R O S S W I N D  

F R O M  S T A N D  C l l h  -----------,------------- l & I t G & A I E Q - Y A L U E L  
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T E S T  U63 JUNE 2 4 ,  1 9 6 8  0 1 0 5  TU 0 1 3 0  PST 
F L U O R E S C E I N  RELEASE FLOM E L F V A T I O N  OF  L M  

SPMPLER H T  1 . 5 H  U =  3.01i/5EC AT ZH  -------- .......................... ----------___-___-------- 
D I S T A V C E  ~ - C R P S l ~ L U R - O l ~ X B l h r l l l O h - h -  THREE MhXIMUM E X P L S U K t j  

FRbM S T A I D  - L O E E E l C L E M L -  -----,,------------,------ 

SbURCE MEAN DEV SKEW K U R T  A Z I H U T H  E / O  E U / O  -------- ----- ------ ------ ------ ------- -------- -------- 
METERS DEG 

1G6.5 

DEL 

? I N D I C A T E S  U Y C E R T A I N T I E S  1 K  D A T 4 .  

X I N D I C A T E S  I N V A L I D  G R  I h C U W P L c T E  U A T A .  



SAt:PLING 400H TO 7 0 ~ 0 t i .  Y O  TOnER S4H). 'LIVC. ALL ARCS Ebih-ACE C K L ~ S L ~ I I U L ,  E A l t l J l  Uk  I k A L L 6 .  
Z1f.C SULF IDE  DISPERSED FOR 3 0  Y I N ,  DISPERSAL O I F F I C U L I I F S  k t 5 1  W l C l E D  I - L U l 1 r ( E 5 C t l h  L l b P c K L A L  TI1 20  h l N .  
LARGF WINO D I R E C T I O N  SHE4R BETWEFh TSACEk S E L t 4 S E  L E V c L 5 .  TkPCEk b I S T R l a J 1 1 3 I 4 S  S K ~ C ~ I J  LUNb T A I L  TI1 THE I~ORTH.  

I E S T  U64  JJVE 2 5 ,  A963 12347 T d  0 4 1 7  P h T  
. . 

7 I N C  SULFIDE KELFASE FROM ELEV41  ILJM UF 26b 
SAMPLER HT 1.5M U= S . j M / b t C  A I  2t,pb 

METERS D E G  DEG U E u  5 E C / C b . I 4  l /SLi.M StC/Sc l .H  ' l / M  

3 I V D I C A T F S  U Y C E 3 T I I Y T I E S  I \  DATA. 

X I N O I C A T F S  I N V A L I D  OR I N C b M P L t T t  bAT,A. 
. \ 



T f  S T  ,U64  J U h E  2 5 9  1 9 6 8  0 3 4 7  T O  G 4 U 7  F S T  
F L U D R E S C E J N  R E L E A S E  F R O M  E L F V A T I U N  O F  2 #  ' 

S A h P L E R  H T  1 . 5 3  U =  1 . 6 M / S E C  AT 2 H  
-------- .......................... ......................... 
C l S T A h C E  --LRDSSYIbD-P151R12U11DY-Y- T H R E E  M A X l M U H  E X P O S U R t S  

FirLH S T A h D  -COEEElClLUI- -,----,----------,------- 
S C U C C E  M E A N  O E V  S K E W  K U R T  A Z l M U T d  t / Q  t U / U  -------- ----- ------ ------ ------ ------- -------- -------- 
H t T E R S  O E G  ' D'EG D E G  5 t C / C U . M  1 / S U . M  

7 I N D I C A T E S  U N C E R T A I N T I E S  Ah C A T A .  

X I N D I C A T E S  I N V A L I D  O R  I N C L I M P L E T E  L J A T A .  



S A R P L l k G  ' 4 0 0 %  T O  1 2 Y O ~ i Y t  NTJ T 3 W E P  S A Y P L I N L .  
b l H l j D a L  D I S T R I B U T I O N  F!IR 8 n T H  T K I C E K S .  
T R d C t d  D  l S T R l B U T  l U N 5  T R U N C A T E D  O N  N U k T H  E U C E  . i i E Y t i i u L l  2 2 0 3 M  A R C .  

T E S T  U65 J U N E  2 7 9  1 3 6 9  3 3 3 2  Td 0 4 L 2  P S T  
Z I N C  S U L F I D E  R E L F A S C  F R 3 M  E L E r 4 T I u b i  O F  L 6 H  

S A M P L E R  I i T  1.5M U s  5 . 5 M / S E C  A I  2 b N  
-------- --------------------------- ------------------------- ------------------ 
GI S T A N C E  ,,ckassYl~n,nLsIkltiuL1aa--- T ~ R E E  I ;AXINUM E X P ~ J S U A ~ S  C R U S S ~ I I ~ D  

F R O Y  S T A N D  - L O L E E l L l ~ Y I -  ......................... I h l E L t i A l U - Y A L U i L  
S O U R C E  M E A K  O E V  S K E W  K U R T  4 L i b l t J T H  E / Q  E U / O  C I ( E / J I  C I I E U / Q )  -------- ----- ------ ------ ------ ------- -------- -------- -------- -------- 
M E T E R S  D E G  D E 6  dEc S t C / C U . M  1/S; l .k  5 t C / S > . i i  1 / H  

7 I N D I C A T E S  U N C E R T P I N T I E S  1'1 3 A T 4 .  



T i S T  U 6 5  J U k E  2 7 ,  1 9 6 8  0 3 3 2  T J  0 4 U 2  PST ' 

F L U O R E S C E I N  RELEASE FROM E L k V I T I U N  J F  2M 
SAYPLER HT 1.5M U =  3 . 0 M / S E C  AT i n  

-------- ........................... ---------&--------------- 

CISTA, rCE ' ~ ~ L B C S S h l W f ~ C 1 5 1 R l ~ L 1 1 1 D L - L -  T H R E t . M A X l h r l k  I :xPbSbRtS 
F R  I: '1 S T A N 0  -L~EEElfltNI- --------L-,----,--------- 

S G U k C t  MEAN D t V  SKEk KURT A Z I M U T I ~  t / U  t U / L  -------- ----- ------ ------ ------ ------- -------- -------- 
h L l E R S  OEG DEG DEb SEC/CU.M 1 l S u . M  

7 I N D I C A T E S  U N C E R T A I N T I E S  I N  CATA. 

X I N D l C A T E S  I H V I L I O  OR I K C U H P L t T c  DATA.  



S A M P L I N G  400M T O  71r30f4.1. NO T O ~ E R  S 4 H P L I N G .  M i l S T  A F C S  T ~ U I ; C A ~ ~ ~  UIJ .F; l lhTI l .  S H E A K t L ,  O h  a l k l l u A L  U I S T R I U U T I U N S .  
F A I L l J k E  OF S A Y P L E R S  A T  Y I D - A R C  L F A V E S  T l l E  4 0 0 z l  O A l  A E ~ S t 1 i l  r ; tLLY I l t A I U I l d L L k S S  
I R R F C U L A R  O I S P f R S A L  R A T E  OF F L U n S E S C t l t i  FTJR AJ'3JT 5 H l h  UF I t l t  31) t l l N  b I S P t r i S B L  P t R l l r U  ( h t A K  A B u U ~  0 3 4 0  P S T I .  

T E S T  U66 JUNL- 2 8 ,  1966 0 3 3 1  1.1 t 1 4 ~ 1  P h i  
Z I ~ C  SULFICE R E L F A S E  F R O M  E L ~ V ~ T ' I L I N  0 6  261.1 

S A Y P L F R  ti1 1 .5H U s  3 . 5 K / S t C  #!I Z6h -------- .......................... ......................... ----------------- 
D l  STA.4CE --CRU5Si;Lbln-Rl5lR1bUI1UP--- T  t l C f  E ;:AX 1F:U:i E A P U S U K t S  C K O S S h l h I )  

F R  O Y  S T A N u  , C 3 E L E l C l E h l -  ------------------------- ~ ~ ~ I ~ ~ G O A ~ U - Y A L U E S -  
S O U R C E  H E A h  O E V  SKEk' k O ? T  r Z l X J T t l  C / L  tr)/i) C I (  t / J )  C l l  t U / Q I  -------- ----- ------ ------ - - -C--  ------- -------- -------- -------- -------- 
Y E T E R S  D F G  D E G  

7 I N D I C A T E S  U Y C E R T A I N T I E S  1 K  0 1 1 4 .  

X I N O I C A T E S  l N V 4 L l u  08 I N C L Y P L E T E  b A l A .  

- 



* 
T t S T  U 6 6  JUh!t 28. 1 9 6 8  b 3 3 1  ~b u 4 ~ i  P > T  

F L U G k E S C E I N  R E L E k S E  F R O ) '  E L F V A T l O k  C F  . L M  
S I , ? P L E R  H-T 1 . 5 9  U =  1 . 4 b l / S E C  CT it? 

-------- ........................... ------------------------- ------ ------- ---- - 
I. I S T A * : C E  - - C R n 5 3 & l B D - R l 5 L k l i i U L l U i r - -  T I ~ K E  t F i A X l l i U h  E X P L S c i h t  5 C h L S b k l i ~ l r  

F K L :: S T A l r u  - L L . E E . € l L l L S I -  ......................... l f r l L ~ k A l k ~ - ! i ~ ~ ~ t L -  
S I  L C C E  H E A h  D E V  S K E W  K U R I  a L l M l i T t i  t / J  t J / ( i  C l (  t / b )  C I  ( t U / O t  -------- ----- ------ ------ ------ ------- --------  -------- -------- -------- 

S I T E k S  D E G  D E G  t / C i  1  S t C / > b . M  1 / 11 

? I N D  I C A T F S  U N C t H T A l N T I E 5  I ! ,  0 n l  A. 

X I N D I C A T F S  I N V A L I U .  O K  I h ~ b p P L t T t -  I J A I A .  



! L ~ P L I I I G  4 0 0 n  TO iouOt4. kI; I C h E R S .  SAMCLER F A I L J K E  I h  M luOLE IJF 40UM ARC LEAVES D A T A  H t K t  OF M l N l U A L  VALUE 
S l l r E  i U E S T I O N  O N  T t f L  AAS5 I I F  F L U f l h E S C t  114 k h l T  1 L b  MECAUSE LF OISPEkSAL Pl l l ldLENS. 
S D J U H  t N D  7 0 0 0 E  A R C S  TRUNCATtD Ub YUdTq 

TEST 1167 JJLY 1 5 ,  1 9 6 0  J 3 1 a  Id 3 3 4 3  P i 1  
2 INC 5ULF I U t  hELFLSE FHuH ELEV41 1 U I I  UF . 2bR 

SAMPLFR I I T  I . 5 Y  U= 4 . 4 k / S c C  9 1  ZbM 
-------- --------------------------- ......................... ------------------ 
DI S T  A Y C  t C L ~ L R L U L ~ U  T - I K ~ E  N A X I ~ U U  E X P U S U & ~ S  CROSSh lhU 

FRI 'H  ST4YU - C 2 E E E L L L t t i L -  ........................ LYLEGBAILP-YALUE5- 
SUUKCF M E i ! d  I:EV 5 K E k  K U R T  A Z l t i J T H  E/Q EU/Q C l l t / b l  C l l € U / Q )  -------- - - - - -  ------ - - - - - -  - - - - - -  ------- -------- -------. -------- -------- 

SOLO 86.4X 5.1aX 1 .3412  Z.fi55A 6 t . C X  1 . 0 0 t - L b X  6 . l ' f t -U6X 6.65E-04X 2.93E-U3X 
d6.0A b . d 8 t - u 7 X  3 . 0 i t - 0 6 X  
74.Ok 3.0dt -U7X 1 . 3 5 ~ - 3 6 X  

X I t d L I C A I F 5  I N V A L I L  bP INCLHPLCTE IJATA. 



T E S T  U 6 7  J U L Y  1 5 ,  1 9 6 8  0 3 1 3  TO 0 3 4 3  P S T  
F L L I C R E S C E I t i  R E L E A S E  F R O &  E L E v G T I O H  OF Lh - -  

S A M P L E R  H T  1 . 5 M  / U =  2 . 3 M / S E C  A T  2 M  - 
-------- --------------------------- ------------------------- ------------------ 
D I S T A N C E  - - f E U S ~ Y I Y D , D l 5 I R l B U I 1 O b l - - -  T H R E E  M A X I M U M  E X P O S U R E S  C R O S S Y  I N 0  

F K L H  S T A N D  - C [ 1 E E E l C l E I I -  ---------------------,, U U L R A I L P - M A L U L L -  
S C I J U C E  M E P N  O E V  SKEW K U R T  A Z I M U T H  E / P  E U / P  C I ( E / U )  C I i E U / P )  -------- ----- ------ ------ ------ ------- -------- -------- -------- -------- 
M t T E R S  OEG D E G  O E L  S E C / C U . M  l / S L l . M  S E C / S Q . W  l / M  

X I N D I C A T E S  I N V A L I D  O R  I N C O M P L E T E  D A T A .  



S A P P L I N G  F R L Y  4 0 0 ' 4  T O  1 2 Y J 3 M ,  N O  T 9 k E R  S A Y P L I N ; .  B I M U D A L  O I S T R I B U T I O k S .  
A L L  A ? C S  E M Q R 4 C E  C R D S S U l Y G  E X T E N T  3F T R A C E R  E I C E P T  7 0 5 0 i 4  A R C .  A L b U .  A L T H O U G H  l 2 8 O U M  A R C  D R O P S  T O  B A C K G R O U N D  
V A L U E S  A T  N O R T H  F X T R F M I T Y  f l F  S A M P L I N L ,  T W E R E  INAY H A V E  B E E N  H O K E  T R A C E R  N O k T H  O F  T H E  S A M P L E R S .  

T E S T  U5. l  J U L Y  1 6 ,  1 9 6 6  0 3 1 0  T ! J  0 3 4 0  P S T  
Z l t l C  S U L F I D E  R E L F A S t  F R 3 M  E L t V 4 T I u R  OF 2tM 

S 4 Y p L E R  +IT 1 . 5 4  3=  4 . 7 M / S E C  h T  LbM 
-------- ........................... ----------------- 
D I S T A Y C I  - - L b ~ S S u l h f i - ~ l ~ I B 1 6 U I 1 L ~ - - ~  T d R E E  K A X I H U H  E X P G S U R t S  C A O S S W  I k0  

F R C Y  S T C s l d  -L3EEELCLEYI- ......................... 1LLEGRAIU-YALUES- 
S I i U C C F  b , E f h  3 E V  S K c r l  KU?T A Z I M I J T ~  E / C  E U / P  C I ( E / b )  C I ( E U / P )  -------- ----- ------ ------ ------ ------- -------- -------- -------- -------- 



T t S T  U 6 S  JULY 1 6 1  1 9 6 8  0 3 1 0  T U  0 3 4 0  P S 1  
F L U O R E S C E I N  R E L E A S E  FHUH E L E V 4 T l O N  Dt i n  

S A M P L E R  HT 1 . 5 H  U S  L . ~ H / S E C  AI zn 
-------- ........................ ------------------ 
b l S T A f r C E  - - L B 0 5 5 Y l A L - f i 1 5 1 B l E l l 1 1 0 & - b l -  T H R E E  h A X l H U M  E X P U S U R E S  L R O S S b I N D  

F FtLM S T A N u  -LO.EEElClL&I- -------,-----------,,--- IblI~LYAlEU-YAULI- 
S i I U R C E  M E A N  O E b  SKEW K U R T  I t Z I M U l H  E / Q  E U / O  C I ( E / O )  C I IEU/OI  -------- ----- ------ ------ ------ ------- -------- -------- -------- -------- 

? I N D I C A T E S  U N C E R T A I h T I E S  I N  D A T A .  

X I N O I C A T E S  I N V A L I U  O R  I N C O N P L t T E  D A T A .  



S A h P L I N G  F R C H  4 0 0 Y  TO 1 2 d 0 0 H ,  NO TOYER S A M P L I N G .  ONLY Z I N C  S U L F I D E  T R A C E R  R E L E A S E D  T H I S  D A T E .  
T R A C E ?  A P P E A R S  C f l N T A I N E O  W I T H I N  S A Y P L E R S  10 A  D I S T A N C E  O F  SGO0U.  D I S T R I B U T I O N  SKEWED S T R O N G L Y  TO SOUTH. 
TRUEICPTED D I S T R I B U T I O N  3 N  7C)OOY LRC A h D  S I L N I F I C A N T  O U S T  O N  l i 8 O O h  ARC M A K E  T H E S E  ARC D A T A  Q U E S T I O N A B L E .  

T E S T  U 6 3  J U l Y  1 6 ,  1 9 6 8  0 1 1 8  T J  0 1 4 8  P S T  
Z I N C  S L ' L F l D !  k E L E A S E  FROM E L E V A T I O N  OF 2 6 M  

S A Y P L E R  H T  1 . 5 4  U =  + . 9 M / S E C  A T  2 6 M  
-------- --------------------------- ........................ --------------- 
DISTINCE --C&PII~LY~-DLIIP~RUL~~~M--- T H R E E  HAXIMUM E X P O S U R E S  C R O S S Y  I N D  

FROM S T A N C  -LD.EEElLlt&I- ......................... l&IELRAlEP-YALUEL 
SCURCE MEAN D E V  SKEW k b R T  A Z I M U T H  E / Q  E U / Q  C I ( E / Q )  C l l E U / Q )  -------- ----- ------ ------ ------ ------- -------- -------- -------- -------- 
Y E T F R S  C E L  J E G  D E b  SEC/CU.M l / S Q . U  S t C / S G . M  1 / M  

4C0 9 7 . 4  7 . = b  J 2 . 1 0 1  9 4 . 3  l . b 7 E - ~ 5  8 . 1 8 t - 3 5  2 . 3 5 E - 0 3  1 . 1 5 E - 0 2  
1 0 2 . 0  l . r 2 E - c 5  6 . 9 6 ~ - C 5  
l u b  . 3  1 . 4 2 t - b 5  6 . Y 4 E - 0 5  

? 2 ! - 0  l d j . Z  5 . 7 5  1 1 . 7 8 8  1 3 9 . 7  3 . 7 5 E - 0 6  1 . d 4 E - 2 5  2 . 4 $ E - 0 3  1 . 2 0 E - 0 2  
l u d  .5 2  . Y 7 E - b 6  1 . 4 6 . 5 - 0 5  

96.8  2  . b 5 E - 0 6  1 . 4 O t - 0 5  

? I N O I C A T F S  Y K E R T A I N T I E S  I N  D A T A .  

X I t J C I C A T F S  I Y V A L I 3  OR I N C O M P L E T E  D A T A .  





S A M P L I N G  4 0 0 M  TO 1 2 8 0 0 U .  NO TOWER S A M P L I N G .  B l S T R I B U T l O N  TENDS TOYARD U t k O O A L .  
A L L  ARCS EXCEPT 7 0 0 0 M  EMRRbCE CROSSWIND EXTENT OF BOTH TRACERS. THE SKEWING OF 
R F A O l L Y  E X P L A I N A B L E .  

TEST U 7 0  J U l Y  1 9 ,  1 9 6 8  0 1 0 8  TU 0138 PST 
Z I N C  S U L F I D E  RELFASE FROM E L E V A T I O N  B F  2 6 M  

SAMPLER HT 1 . 5 Y  U =  7.8M/SEC AT 2 6 M  
-------- ........................... ........................ 
D I S T A N C E  --ChnSS~lNn-nl51R1&U110~--- THREE M A X l M U H  EXPOSURES 

FRCM STA Nb -CLlEEEL~LEYL- -----------,------------ 
S O U R C F  VEIN D E V  S K E W  KURT A Z ~ M I J T H  E / Q  EU/P -------- ----- ------ ------ ------ ------- -------- -------- 
Y t T F R S  DFL DEG u E G  SEC/CU.H 1 / 5 0 . M  

700011 DATA TO THE SOUTH I S  NOT 

? I N D I C A T F S  U N C E R T A I N T l E S  I N  DATA.,  . . 
X  I N D I C A T E S  I N V 4 L I O  OR I N C O q P L E T E  DATA.  



TEST U70 JULY 1 9 1  1 9 6 8  0 1 0 8  TlI 0 1 3 8  ?ST 
FLUORESCEIN RELEASE FROH ELEV4TI l IN  OF 2M 

SAMPLER tlT 1.5H U =  ~ . L ~ H / S E C  A T  2 n  
-------- ........................... ......................... 
D I S T A ~ C E  --LBCSSY~~P-~ISIB~EUI~OY--- T H R E E  n A x i n u n  E r p c s u R t s  

F RnH STAN0 -CKiEEElCLE&I- ......................... 
SOURCE HEhN O f V  SKEW KURT AZlHUTH E/O € U/ 0  -------- ----- ------ ------ ------ ------- -------- -------- 

CROSSY I N 0  
LMLiGYAILP-YALUES- 
C l ( E 1 U )  C I ( E U / Q I  -------- -------- 

METERS DEG DE6 O E G  SEC/CU.H  l / s & . n  

7 INDICATES UNCERTAINTIES I N  DATA. 

X l N O l C A l E S  I N V A L I D  OR INCUHPLETE DATA. 



S A C P L I N G  4 0 0 M  TO 1 2 8 0 0 M ;  NO TONER SAMPLING. ZNS D I S P E R S E D  FOR 3 0  M l N :  F L U O R E S C E I N  D I S P E R S E D  ONLY L A S T  1 5  M l N .  
ARCS OUT TO 3 2 0 0 M  EMeRACE CROSSWIND EXTENT OF TRACER. 5 0 0 0 H ,  7 0 0 0 N  AND l 2 B O O M  ARCS TRUNCATED ON NORTH. 

TEST U 7 1  AUGUST 6. 1 9 6 8  3 0 4 3  TO 3 1 1 3  PST 
Z I N C  S U L F I D E  RELFASE FROM E L E V A T I O N  OF 2 6 M  

SAMPLER HT 1.5M U= 3.4M/SEC AT 2 6 M  
-------- ........................... ......................... ----------------- 
D l  STANCE ~ ~ C E ~ S ~ Y l N ~ - P l S I R l E U I 1 [ 1 b l - -  THREE MAXIMUM EXPOSURES CROSSLrlND 

FROM STAND - C O E E E l L l E I L -  ......................... I Y I E G R A I E U - Y A L L E L  
SOURCE YEPN DEV SKEk KURT A Z I M U T H  E / Q  E U / C  C I ( E / Q )  C I ( E U / O )  -------- ----- ------ ------ ------ ------- -------- -------- -------- -------- 
METERS DEG DEC, D E 6  SEC/CU.M l / S Q . M  SEC/SQ.N l / M  

HGO 8 1 . 7  1 2 . 4 9  . I 2 7  1 . 5 3 3  7 3 . 0  1 . Y E € - 0 5  6 . 7 2 E - 0 5  5 . 3 9 E - 0 3  1 . 8 3 E - 0 2  
7 6 . 0  1 . 6 2 E - 0 5  5 . 5 1 E - 0 5  
9 7 . 1  1 . 6 0 E - 0 5  5 . 4 5 E - 0 5  

1 2  BOO 9 3 . 8 3  2 .60X . 9 4 2 X  3 . 2 3 3 X  94.OX 4 . 0 7 E - 0 8 X  1 . 3 9 E - 0 7 X  2 . 1 3 E - 0 5 X  7.24E-OSX 
9 1  .OX 2.87E-O8X 9 . 7 5 E - 0 8 X  
99.OX 6 .33E-09X 2 . 1 5 E - 0 8 X  

? l N O l C A T E S  U h C E R T A I N T I E S  I N  DATA. 



T E S T  ~ 7 1  A U G U S T  6 ,  1 9 6 8  0 0 5 8  T O  0 1 1 3  P S T  
F L U G C E S C E I N  R E L E A S E  F R O M  E L F V A T I O N  O F  . 5 6 M  

S A M P L E R  ill 1 . 5 M  U =  4 . 2 H / S E C  AT 5 6 M  
-------- ........................... ......................... ---------------- 
D I S T A i . r C E  - - f k U Z Z Y l b l ~ - P l S I B 1 B U I 1 O U - - -  T H R E E  M A X I M U M  E X P O S U R E S  C R O S S Y  I N 0  

FRCI.( S T A N D  -COEEElCLEUI- ......................... IYIELOAIEP-YALUES- 
S f l U B C i  M E A N  O E V  S K E Y  K U R T  A Z I M U T H  E / O  E  U /  O  C ! ( E / O )  C I l E U / O )  -------- ----- ------ ------ ------ ------- -------- -------- -------- -------- 
H E T ~ R S  O E ~  D E G  U E G  5 ~ c 1 c u . n  i s .  s~c1su .n  i / n  

3 I k O l C A T E S  U N C E R T A I N T I E S  I N  D A T A .  

X I N D I C A T E S  I N V A L I D  O R  I N C O H Y L E T E  D A T A .  



S A K P L I N G  4 0 0 M  T O  7 0 0 0 N ;  N O  ' T O W E R  S 4 M P L I N G .  Z N S  D I S P E R S A L  F O R  3 3  M I N ;  F L U O R E S C E I N  D I S P E R S E D  O N L Y  L A S T  2 0  H I N .  
P l S T R l B U T l O N S  A R E  R I M G D A L  OR M U L T I M O D A L .  
A L L  A k C S  E M B G A C E  C R U S S U I N O  E X T E N T  O F  T R A C E R .  

T E S T  u 7 2  A U G U S T  7, i 9 b e  0 0 4 7  TU 0 1 1 7  P ~ T  
Z I N C  S U L F I D E  R E L F A S E  F R U M  E L E V A T I U ' N  O F  2 6 M  

S A M P L E R  H T  1 . 5 M  U =  4 . 4 H / S E C  A T  2 6 M  
-------- ........................... ------------------ . 
D I S T A N C E  c n s s s ~ u ~ a  T A R E E  M A X I M U M  E X P O S U R E S  C R O S S W I N D  

F R O N  S T A N D  -L!lEEELCLEblL- ......................... I U I E L R A I E P - Y A L U E L  
S O U K C E  M E A N  D E V  S K E W  K U R T  A Z I M U T H  E / P  E U / Q  C I ( E / d )  C I ( t U / Q )  -------- ----- ------ ------ ------ ------- -------- -------- -------- -------- 
M E T E R S  O E G  D E G  U E G  S E C / C U . M  l / S O . M  S E C / S L l . M  1 / H  

7 I N D I C A T F S  U N C E R T A I N T I E S  I N  D A T A .  

X  i N D I C A T F S  l k V A L I D  O R  I N C U M P L E T E  D A T A .  



TEST U71 AUGUST 6 r  1 9 6 1  0 0 5 8  T J  0 1 1 3  PST 
FLLIG~ESCEIN RELEASE FROM ELEVATION OF .5bH 

SAMPLER HT 1.SM U= 4.2H/SEC A T  56H 
-------- ........................... ......................... ---------------- 
OlSTAidCE - - L B u S S Y L ~ O - O ~ S I B ~ ~ U I ~ D ~ - - -  THREE MAXlMUn EXPOSURES C R O S S Y  IND 

FRCil STAND -CQEEElCLEUI- ......................... LYIELPAIkR-YALUES- 
SOUkCE MEAN OEV SKEW KURT AZlHUTH E/O EU/O C I I E / 0 )  C I ( E U / O )  -------- ----- ------ ------ ------ ------- -------- -------- -------- -------- 
M E T E R S  ~ E L  O E G  UEL  ,EC/CU.H i n  s~c1su.n  1111 

l2CO d l .  7.34 . 6 ? 0  3.763 64.0 7 . 8 9 t - 0 6  3.31E-05 2.24t'-03 9 . 4 2 t - 0 3  
60.0 7.2UE-36 3 . 0 b t - 0 5  
62 .0  6.54E-J6 2.74E-65 

7  INDICATES UNCERTAINTIES AN DATA. 

X INDICATES I N V A L I D  OR INCOMPLETE DATA. 



SAEiPLING 4 0 0 M  TO 7000M:  NO 'TOWER SAMPLING. LNS U lSPERSAL  FOR 3 3  H I N ;  FLUORESCEIN DISPERSED ONLY LAST 2 0  MlN. 
P I S T R I B U T I O N S  ARE RIMGDAL OR MULTIMOOAL. 
ALL AkCS EMBRACE CRUSSNIND EXTENT O F  TRACER. 

TEST U 7 2  AUGUST 7,  1 9 b 8  0 0 4 7  TU 0 1 1 7  P b 1  
ZINC SVLF IDE  RELFASE FROM ELEVAT IUN O F  26M 

SAMPLER HT 1.5M U= 4.4M/SEC AT 26M 
-------- ........................... ---.---------------------- ------------------ . 
DISTANCE ~ ~ C B ~ S 5 L l ~ ~ ~ ~ l S I k L h U 1 l ~ C J - - -  TdREE YAXlMUM EXPOSURES CROSSW I N 0  

F 4 0 H  STAND -CQEEELCLEML- ......................... 1IiIEGRAlER-YALUEL 
SOUKCE MEAN DEV SKEW KURT AZ lMUTH E / Q  EU /Q  C I ( E / d )  C I ( t U / Q I  -------- ----- ------ ------ ------ ------- -------- -------- -------- -------- 
METERS DEG DE6 

HOO 1 1 9 ?  8.93 -1 .673  5 . 7 6 9  125 .8  2 .10E-05  Y.26E-05 3.37E-03 1 .40E-02 
1 2 4 . 0  1 . 1 - 5  7 .06E-05 
1 2 2 . 1  1 .54E-05 6 .76 t -0 .5  

7 IND ICATFS  UNCERTAINTIES I N  DATA. 

X i N D I C A T F S  l k V A L I D  OR INCUMPLETE DATA. 



T E S T  U 7 2  A U G U S T  7 1  1968 0057 T O  0117 P S T  
R U O R E S C E ~ N  R E L E A S E  F R O M  E L F V A T l U N  O F  56h 

S A H P L f R  H T  l w 5 M  U s  b . O M / S E C  A T  5 6 M  -------- --b---------------------- ......................... 
D I S T A I J C E  - - L R I ~ ~ ~ Y ~ ~ ~ R ~ R ~ S I R ~ B U I ~ U ~ ~ - - -  T H R E E  M A X I M U M  E X P O S U R E S  

f K O H  0 S T A N D  ,C5EEElClLUI- ....................... 

S L U L C E  M E A N  D E V  S K E W  K U R T  A Z I M U T H  E / O  E U / O  
------L- ----- ------ ------ ------ ------- -------- -------- 

M E T E R S  O E G  D E G  D E G  S E C / C U . M  1 / 5 0 . U  

C R O S S Y  I N 0  
IMLELBALEO-YALUES, 
C I I E / O )  C I I E U / Q t  ------ $- -------- 

1 I N D I C A T E S  U N C E R T A I N T I E S  I N  D A T A .  

X  I N D I C A T E S  X N V A L I O  O R  I N C L M P L E T E  D A T A .  



S A M P L I N G  4 0 0 M  T O  1 2 8 0 0 M ;  N O  T O W E R  S A M P L I N G .  A L L  A R C S  E M B R A C E  C R O S S W I N D  E X T E N T  O F  T R A C E R  D I S T R I B U T I O N .  
Z N S  D I S P E R S A L  F O R  3 0  C O N T I N U O U S  M I N .  F L U O G E S C E I N  O N  F I R S T  5 H I N t  O F F  10 M I N t  T H E N  O N  15 M l N .  ( F L U O R E S C E I N  Oh 
P T  O l 4 O P S T t  O F F  A T  0 1 4 5 P S T .  O N ~ T  3 1 5 5 P S T  4 N D  O F F  A G A I N  A T  0 2 1 O P S T . )  F L U L I R E S C E I N  D I S P E R S A L  D E V I C E  P R O B L E M S .  

T E S T  U 7 3  A U G U S T  8 ,  1 9 6 6 % '  0 1 4 0  T u  0 2 1 0  P b T  
Z I N C  S U L F I D E  R E L F A S E  F R O M  E L E V A T I O N  O F  2 6 M  

S A M P L E R  H T  1 . 5 M  U =  5 . 5 M / S E C  A l  2 6 M  
-------- ------------------ --------- ......................... ---------------- 
D I S T A N C E  - - t k ~ I I ~ l ~ ~ - D l I 1 E l b c l L l U 1 1 1 - - -  T r i R E E  M A X I M U M  E X P O S U R E S  C K O S S L I N D  

F R O M  S T A N D  1 1 1  -----------------,------ IhIELRAILI1-YALUEL 
S O U R C E  M E A N  D E V  S K E W  K U R T  A Z I M U T H  E / Q  E U / U  C I ( E / O )  C I ( t U / P )  -------- ----- ------ ------ ------ ------- -------- -------- -------- -------- 
M E T E R S  D E G  D E G  D E b  S E C / C U . M  l / S Q . M  S t C / S U . M  1 / H  

? I N O I C A T F S  U N C E R T A I N T I E S  I N  D A T A .  

X  I N D I C A T E S  I N V A L I D  O R  I N C G M P L c  ) A T A .  



T E S T  U 7 3  A U G U S T  8 ,  1 9 6 8  1 4 0 7  T O  2 1 0 7  P S T  
F L U O R E S C E I N  R E L E A S E  F R O M  E L E V 4 T I U N  O F  5 6 Y  

S A M P L E R  H T  1 . 5 M  U =  6 . 5 H / S € C  AT 5bM 
-------- ........................... ......................... 
I) I S T A ; i C  E  - - L R U ~ A Y l h l D - R l S I B l B U I l U h l - -  T I I R E  E M A X  1 YUM E X P U S U R E S  

F K r, '.. S T A N D  E E l C l  ------------------------, 
S C U R C E  M E A N  O E V  S K E W  KURT A Z I K U T I ~  t / 0 E U / P  -------- ----- ------ ------ ------ ------- -------- -------- 
M E T E R S  D E G  D E G  D E G  S E C / C U . M  1 / S U . M  

? I k D I C A T E S  U N C E R T A I N T I E S  1Pi D A T A .  

X  I N D I C A T E S  I N V A L 1 3  OR I N C O M P L E T E  D A T A .  



S A H P L  I R G  4 0 0 M  TO 7 0 U O M .  NO TUk!ER S A M P L I N G .  
T K A C k K  S K t W E D  T O  N O R T H .  
~ L L  A R C S  ~ M U K A C E  C R U S ~ L I ~ L I  E X T E N T  O F  T R A C E R .  

T t S T  U 7 4  A U G U S T  29s 1 9 6 6  Ou39 T U  0109  P 5 1  
l l N C  S U L F I C E  k E L F A S E  F R U M  E L E V A T I O N  Of-  2 6 M  

S A M P L E R  HT 1 . 5 M  U =  4 . 6 M / b E C  A T  26M , -------- ........................... ......................... 
D I S T A ! d C E  --CBQlSdLbn-OLiIk1BULLDnt---  TI-IREE M A X I M U M  E X P O S U R E S  C W O S S h l N D  

FR.[14( S T A N 0  -fUEEElfJLPI- ......................... IIIELPALEU-YALUES- 
S O U R C F  M E A k  O E V  S K t W  K U R T  A Z 1 M d T H  E / O  E U / O  C I ( E / U )  C I ( E U / Q )  - ------- ----- ------ ------ ------ ------- -------- -----4--  -------- -------- 
M F T F K S  D F G  O E G  

! 
D E G  S E c / C U . M  1 / 5 0 . M  S E C / S Q . M  1 / M  

7 I N D I C A T E S  U N C E R T A I h T I E S  I N  D A T A .  



T E S T  474 A U G U S T  2 9 ,  1 9 6 8  0 0 3 9  T O  0 1 0 9  P S T  
F L U O R E S C E I N  R E L E A S E  F R O M  E L F V A T I O N  O F  5 6 M  

S A M P L E R  H T  1 .5M U =  6 . 2 H / S E C  A T  5 6 M  
-------- ........................... ......................... ----------------- 
D I S T A N C E  -~SRUS5YlhD-U15IRlBUI1~~--- W R E E  M A X I M U M  E X P d S U R E S  C K O S S k  I N D  

F R O 3  S T A N O  -LQEEElClEblI- ---------------------I-- I~IIiLRAIEP-YALULS- 
S O U R C E  M E A N  D E V  S K E W  K U R T  A Z l M U T H  E / 9  E U / Q  C I ( E / U )  C I ( E U / P )  -------- ----- ------ ------ ------ ------- -------- -------- -------- -------- 
M E T E R S  O E G  - D E G  O E G  S E C / C U . M  l / S Q . M  S E C / S U . M  1 / M  

? I N D I C A T E S  U N C E R T A I N T I E S  1 N  O A T A .  

X  I N D I C A T E S  I h V A L I U  O R  I N C U M P L t l E  O A T A .  



S A M P L I N G  4 0 0 M  T O  1 2 d O U M ,  B U T  N O  T R A C E R  U d S t R V E D  A T  l L d 0 3 M .  N U  T O k E R  S A M P L I N G .  
5 0 0 0 M  A N D  7 0 0 0 M  A R C S  T R U N C A T E D  O N  N O R T H .  U l N U  S P E E D  M E A S U R E D  A T  l 2 a O O M  A R C  A V E R A L E D  A B O U T  0.2 H / S E C  A T  1 . 5 H  
t L I V b T l @ h .  R E L A T l V E L Y  L A R G E  D l R t C T l O h  S t i E A R  k l T H  E L E V A T I O N  ( A B C U T  2 0  D E G R E E S  F R G M  1 5 M  T O  6 1 M ) .  

T E S T  U 7 5  A U G U S T  3 0 ,  1 9 6 8  G O 3 1  T U  0101 P b T  
Z I N C  S U L F I D E  K E L F A S E  F R O M  E L t V A T l L N  O F  26M 

S A M f L E R  H T  1 . 5 M  U =  L . 9 M / S E C  A T  2 6 M  
-------- ........................... ......................... ------------------ 
D I S T A N C E  - ~ S R U L S L ~ ~ R - R ~ L I B ~ U U I ~ ~ ~ ~ Y - - -  r h ~ t ~  HAXIMUM E X P O S U R E S  C R O S S Y  I N D  

F R U M  S T A U D  -f.LltEElCltL'I- -..---,,--,-----------,--- lMItliRA1ED-YALUES- 
S O U R C E  M E A N  L E V  K c  K u K T  A Z l k U T H  E / L  E U / O  C I I E / O )  C I I E U / Q )  -------- ----- ------ - - - - - -  - - - - - -  ------- -------- -------- -------- -------- 
M E T E R S  D E G  D E t  D E G  SEC/CU.H ~ / S U . H  SEC/SU. I~  l / n  

0 . O X  0. X 0. X  
0.ox 0. X 0 .  X  
0.ox 0. X  ti. X 

7 I N D I C A T E S  U N C E R T A I N T J E S  I N  D A T A .  

X I N D I C A T F S  I N V A L I D  O R  I N C U M P L E T E  D A T A .  



T E S T  U 7 5  A U G U S T  30, 1 9 6 8  0031 TO 0101  P S T  
F'LUORESCEIN R E L E A S E  F R O M  E L F V A T  ION OF 5 6 ~  

S A M P L E R  HT 1 .5M U =  2 . 5 M / S E C  A T  5 6 M  
-------- ........................... ------------------------- 
D I S T A N C E  --CRUS5~LMO-QLSLKlBUL1Ubl--,  T I I R E E  M A X I M U M  E X P O S U R E S  

F R  I; tl S T A N O  1 1 1  -----l------------,------ 
S L U R C E  M E A N  D E V  S K E W  , K U R T  A Z I M U T H  E / i )  E U / Q  -------- ----- ------ ------ ------ ------- -------- -------- 
M E T E R S  D E G  D E G  D E L  S E C / C U . M  l / S U . M  

C R O S S W I N D  
1 ~ I E L R A I E U - Y A L U L S -  
C I ( E / P ) ,  C I ( E U / Q I  
------d- -------- 

7 I N D I C A T E S  U N C E R T A I N T I E S  I N  D A T A .  

X  I N D I C A T E S  I N V A L I D  O K  I N C O M P L E T E  D A T A .  



S A M P L I N G  4 0 0 M  T O  7 0 0 0 M . ,  N O  T O k E R  S A M P L I N b .  

5 0 0 0 M  A N D  7 0 0 0 M  A R C S  T R U N C A T E D  O N  N O R T H .  

T E S T  U 7 6  SEPTEM5,ER 1 6 ,  1 9 6 8  0 2 0 6  TU 0 2 3 6  P S T  
Z I N C  S U L F I D E  R E L E A S E  F R O M  E L E V I T I U k  O F  2 6 M  

S A M P L E R  H T  1 . 5 H  U =  6 . S M / S E C  A T  2 6 H  
------_- _-_-_-_-------------------- ----------------,--------' 

D I S T A N C E  - , S R D 5 S L l l b l R R l S I R 1 B U I l D ~ - - -  T H R E E  M A X I M U M  E X P O S U R E S  
F R O M  S T A N D  - t l l E E E l C l t b I -  -------,--,,,,,--------,, 

S O U R C E  M E A N  O E V  S K E ~ ~  K U R T  AL IMUTB E / O  E U / Q  -------- ----- ------ ------ ------ -------- -------- 
M E T E R S  O E G  O E G  U E G  S E C / C U . M  l / S P . M  

------------------ 
C R O S S W I N D  

IblIELRAIER-YALUkS, 
C I ( E / U )  C I ( E U / Q )  -------- -------- 

? I N D I C A T E S  U N C E R T A I N T I E S  I N  D A T A .  

X  I N D I C A T E S  I N V A L I D  O R  I N C U M P L E T E  D A T A .  



T L S T  U 7 6  S E P T E M B E R  16,  1 9 6 8  0 2 0 6  T U  0 2 3 6  P S T  
F L U O R E S C E I N  R E L E A S E  F R O M  E L E V A T I O N  O F  5 o M  

S A M F L E R  H T  1 . 5 H  U =  7 . l H / S t C  A T  5 6 M  
-------- --------------------------- ------------------------- ------------------ 
C I S T A h C E  R f l Q R l I R l E U I l  T H R E E  M A X I M U M  E X P O S U R t S  C R O S S W I N D  

F  R  0 1'1 S T A N 0  - C U E E E l f l E b l I -  ......................... L B l E L R A I E U - U A L U E L  
S f l U H C E  M E A N  O E V  S K E W  K U R T  A Z I M U T H  E /  4 E U / Q  C I I E / U )  C I I E U / P )  -------- ----- ------ ------ ------ ------- -------- -------- -------- -------- 
M E T E R S  D E G  D E b  D E G  S E C / C U . M  l / S U . M  S E C / S Q . M  l / M  

7 I N D I C A T E S  U N C E R T A I N T I E S  I N  D A T A .  

X I N D I C A T E S  I N V A L I U  O R  I N C O M P L E T E  D A T A .  



S A t I P L l h G  41)OM T O  1 2 8 0 0 M .  N O  T O W E R  S A M P L I N G .  k X T K t M E  S H I F T  I r J  P L U H k  C t N T k R L l N E  L U C A T I O N  S T A R T I N G  A B O U T  1 6 0 0 M .  
T k k  P L U M E  C E I I T E R L I N E  S H I F T  C A U S E D  T R U N C A T I O N  LIR " I 4 1 S S t D  P L U M E "  OEj 1 2 0 0 1  3 2 0 0 1  5 0 0 0 ,  7 0 0 0  A N D  1 2 8 0 0 H :  A R C S .  
F L ~ I J F E S C E I N  k A S  N U T  A S S A Y t D  F A R  F l Y U U G H  N D K T I I  Oh T H E  l b 0 0 P  A R C  T O  b E  S U R E  O F  T R U N C A T I O N .  

T E S T  U 7 7  5 F P T E M B E R  1 7 ,  1 9 6 8  G O 5 0  T U  O l 2 U  P S T  
7 1 1 ° C  S U L F I D E  R E L F A S E  F K U M  F L E V A T I U I \ I  C F  L6M 

S A M C L E H  LIT 1 . 5 M  U =  3 . 6 M / S E C  A l  LbM 
-------- ........................... ......................... I ------------------ 
D I S T A X C E  --CBULbUlhU-RlSIBlUUlLUM--- T l i R t E  M A X l H U M  E X P O S U K E S  C k O S S W  I N D  

F R [In S T A N D  - L U I ~ E E L C L ~ ~ ~ L -  ......................... ~ ~ ~ I L L P A I E P - Y A L U E L ,  
S U U k C E  M E A N  D E V  L K E W  K U R T  A L I M U T H  E / Q  E U / G  C I ( E / U )  C l ( L U / O )  -------- ----- ------ ------ ------ - - - - - - -  -------- -------- -------- -------- 
M E T E R S  D E L  D E G  

7 I N D I C A T F S  U N C E R T A I N T I k S  1 N  D A T A .  

X I N D I C A T E S  I N V A L I D  O K  I N C U k P i t T E  D A T A .  



T E S T  U 7 7  S E P T E M B E R  1 7 1  1 9 6 8  0 0 5 0  T O  0 1 2 0  P S T  
F L U O R E S C E I N  R E L E A S E  F R O M  E L E V A T I O N  O F  5 6 M  

S A M P L E R  H T  1 . 5 M  U =  3 * 7 M / S E C  A T  5 6 M  
-------- ........................... ......................... ------------------ 
D I S T A N C E  , ~ f B R 5 5 b l l b l D - D l 5 I R 1 B U I l ~ ~ - -  T H R E E  M A X I M U M  E X P O S U R E S  C R O S S W  I N 0  

F R C Y  S T A N D  - C n E E E l C l E U I -  --,----------,--,-1----- IhIELBAIEP-YALULS,  
S D U R C E  M E A N  D E V  S K E W  K U R T  A Z I M U T H  E / C  E U / Q  C I (  € / P I  C I ( E U / P J  -------- ----- ------ ------ ------ ------- -------- -------- -------- -------- 
M E T E R S  O E G  D E G  O E G  S t C / C U . M  1 / 5 O . H  S t C / S O . H  1 / M  

7 I N D I C A T E S  U N C E R T A I N T I E S  I N  U A T A .  

X  I N D I C A T F S  l N V A L l 0  O K  I N C b I i P L E T E  D A T A .  



SAMPLING 400M TO 7000M.  NO TOWER SAMPLING. ALL ARCS EMBRACE CRDSSkIND EXTENT OF TRACER. 
TUACC OF H A I R  F E L L  DURING TRACER kELEASE. UP TO 0 .03  lNChE.5 UF R A I h  FELL  DURING P I C K U P  OF SAMPLES; ALTHOUGH 
NANY F I L T E R S  WERE VERY WET, THE EFFECTS OF T h 1 S  " k A s H l N G "  ARE UNCtRTA IN .  

TEST U78 SEPTEMBER 1 3 ,  1 9 6 8  0 1 3 1  Ttl 0 2 U 1  PST 
ZINC SULF IDE  RELFASE FROM ELEVAT IUN OF 26M 

SAMPLER HT 1.5M U= 6.5M/SEC AT 26M 
-------- ........................... ......................... ------------------ 
DISTANCE --~RRSSbl~O-D15IR15U11D~--- THREE MAXlMUM EXPOSURES CKOSSW l N D  ' 

FROM STAND - C l l E E E l L l t i Y I ,  ......................... lMIELRAIE.RI1-YALULI - .  
SOURCE MEAN DEV SKEW KURT AZIMUTH E/C EU /Q  C l ( k / U )  C l I E U / Q )  -------- ----- ------ ----- - ------ ------- -------- - ---- --- -------- -------- 
METERS DEG OEG DEG SEC/CU.M l /SQ.H SEC/SO.M 1/M 

e o o  134.2  3'.73 - .34L  2 .444  133.2 1 . 3 7 E - 0 5 7  &.r18E-057 1 .82E-037  1.1BE-027 
1 6 . 6  1 .36E-057  8 .62E-057  
1 3 5 . 0  1 . 0 1 6 - 0 5 7  6 .56E-057  

7 IND ICATES UNCERTAINT lES  1N DATA. 

X lNDlCATF.5  I N V A L I D  O R  INCOMPLETE DATA. 



T E S T  U 7 8  S E P T E M B E R  1 8 ,  1968 0131 T O  0 2 0 1  P S T  
F L U O R E S C E I N  R E L E A S E  F R O M  E L F V A T I O N  O F  56H 

S A N P E E R  t i T  1.5M U =  7 . 3 M / S E C  A T  5 6 M  
-------- ........................... ......................... 
D I S T A k C t  - - f B ~ S S k l ~ R - R l 5 I B I B U I i O h l - - -  T H R E E  M A X I M U M  E X P O S U R E S  

F R L1 ..I S T A N D  E E l l k I  ----------,,------------- 
S L U R C E  M E A N  O E V  S K E W  K U R T  A Z I M U T H  E / Q  E U / Q  -------- ----- ------ ------ ------ ------- -------- -------- 
M t T E R S  D E G  D E C  D E G  S E C / C U . M  l / S U . M  

------------------ 
C R O S S W  I N O  I 

l&IELYAlEP-YALUES- 
C l ( E / O )  C I ( E U / Q I  -------- -------- 

I 

S E C / S Q . M  I 1 / M  

? I N O I C A T E S  U N C E R T A I N T I E S  I N  C A T A .  

X I N D I C A T E S  I N V A L I O  O R  I N C U M P L E T E  D A T A .  



S A M P L I N G  4 0 0 M  T O  1 2 B O O H .  N O  T O W F R  ~ 4 A M P L  I N G .  
S A M P L 1 ; U G  A R C  A T  2 2 O O M  $ A S  N O T  A C T I V A T E D .  
A L L  A R C S  E M B R A C E  C R O S S N I N D  E X T E N T  OF T R A C i R .  

T E S T  U 7 Y  S E P T E N B E K  2 0 1  1 9 6 8  0 0 2 7  T J  0 0 5 7  P S T  
Z I N C  S U L F I D E  R E L E A S E  F R O M  E L E V A T I L N  O F  2 6 M  

S A M P L E R  H T  1 . 5 M  U =  5 . 1 M / S E C  A T  2 b M  
-------- ........................... ------------------------- ----------------- 
D I S T A N C E  --LR~LLM~UD-DILIBIBUI~~W--- T H R E E  M A X I M U M  E X P O S U K E S  C R O S S W I N D  

F H U M  S T A N D  - L U E E L l C l t f i I -  1 b I I E G B A I E P - Y A L U E 5 ,  
S O U R C E  M E A N  D E V  S K E h  K U R T  k Z l i 4 U T H  E / U  E U / Q  C I ( E / P l  C l ( E U / Q )  -------- ----- ------ ------ ------ ------- -------- -------- -------- -------- 
M E T E R S  D E C  D E L  0 S E C / C U . H  l / S O . M  S E C / S U . H  1 / M  

7 I N D I C A T E S  U N C E R T A I N T I E S  I N  D A T A .  

X  I N D I C A T F S  I N V A L I D  O R  I N C U M P L E T E  D A T A .  



T E S T  U 7 9  S E P T E M B E R  2 0 1  1 9 6 8  0 0 2 7  T U  0 0 5 7  P S T  
F L U O R E S C E I N  R E L E A S E  F R O M  E L E V A T I O N  O F  5 6 M  

S A M P L E R  H T  1 . 5 M  U =  6 . 6 H / S E C  A T  5 6 M  
-------- ........................... ......................... ------------------ 
D I S T A N C E  --CRD~SHlMQ-RlSIklBUL1DM--- T H R E E  M A X I M U M  E X P O S U R E S  C R O S S W I N D  

F R U M  S T A N D  -fOEEElLlE&I- --------------,---------~ IIdIELBAIEQ-YALUE5- 
S U U R C E  M E A N  O E V  S K E W  K U R T  A Z ~ H U T H  E / Q  E U / Q  C I  I E / O )  C I ( E U / O J  -------- ----- ------ ------ ------ ------- -------- -------- -------- -------- 
M E T E R S  O E G  P E G  O E G  S E C / C U . M  l / S U . M  S E C / S Q . H  1 / M  

7 I N D I C A T E S  U N C E R T A I N T  l E S  I h  D A T A .  

X I N D I C A T E S  l N V A L l U  O K  I N C l J M P L t T E  D A T A .  



S A M P L I N G  4 0 0 M  T O  3 2 0 0 M .  N O  T U W E R  S A M P L I N G .  ' A L L  A R C S  T R U N C A T E D  F U R  Z N S  R E L E A S E  F R O M  2 6 M .  S O M E  A R C S  T R U N C A T E D  
F U K  F L U O R E S C E I N  k E L E A S E  F R O M  5 6 M .  T R A C E R  " S M E A R E D "  V l O E L Y  I k  C R O S S W I N D  0 1 R E C T I O N .  T H E R M A L L Y  V E R Y  . S T A B L E  
M T ~ I G S P H E R E .  E Q U I P M E N T  D I F F I C U L T I E S  D U R I N G  F L U O R E S L E I . 4  A S S A Y .  

T E S T  bUO S E P T E M B E R  3 0 1  1 9 6 8  0039 TU 3 1 0 9  P S T  
L I k C  S U L F I D E  R E L E A S E  F R U M  E L E V A T I O N  OF 2 6 M  

S A M I ' L E K  H T  1 . 5 M  U =  2 . 2 M / S E C  A T  2 6 M  
-------- ........................... ......................... ------------------ 
D I S T A N C E  l D D l S I R l U 1 1  T H R E E  M A X I M U M  t X P U S U R E S  C R O S S b l N O  

F K I l M  S T A N D  - L L i t L L L L L t M l -  ......................... lNI€LBAIkP-YALUES- 
S O U L C F  M E A N  D E V  S K E h  K U R T  A Z I M U T H  E / O  E U  / O  C I L E / Q )  C I ( E U / Q I  -------- ----- ------ ------ --*--- ------- -------- -------- -------- -------- 
M E T F R S  D E G  D E G  O E G  S E C / C U . M  1 / S U . v  S t C / S U . M  l / M  

7 I N D I C A T E S  U l i C E R T A I N T I E S  Ili D A T A .  

X  I N D I C A T E S  I h V A L l u  O R  I N C U M P L t T E  D A T A .  



T E S T  U 8 O  S E P T E M B E R  3 0 1  1 9 6 8  0 0 3 9  TLI  0109 P S T  
F L U O R E S C E I N  R E L E A S E  F R O M  E L E V A T I O N  O F  5 6 M  

S A M P L E R  H T  1 . 5 M  U =  2 . B M / S E C  A T  5 6 R  
-------- ........................... ........................ ------------------ 
D I S T A A C E  ,-cfinssulMn-nl~xRlaux1nu--- T H R E E  M A X ~ M U M  E X P O S U R E S  C R O S S W I N D  , 

F R U I 4  S T A N D  E l l k l  --,--------------------, l & l L L R A I E P , Y A L U L S ,  
S O U R C E  H E A N  D E V  S K E W  K U R T  A Z I M U T H  E / O  . E U / Q  C I ( E / Q )  C I I E U / Q J  -------- ----- ------ ------ ------ ------- -------- -------- -------- -------- 
M t T E R S  D E G  D E G  D € G  S t C / C l l . M  l / S Q . H  S E C / S Q . H  l / M  

7 I N D I C A T E S  U N C E R T A I h T I E S  I N  D A T A .  

X I N D I C A T E S  I & V A L I O  U R  I N C L M F L E T E  D A T A .  



S A E : P L I h G  4 0 0 H  T O  1 2 8 0 0 M .  N O  T O W E K  S A M P L l h G .  A L L  A R C S  E M B R A C E  E S S E N T I A L L Y  E N T I R E  C R O S S U I B D  E X T E N T  O F  T R A C E R .  
H l G t i  u U S T  L E V E L  O N  F I L T E K S  E X P O S E D  A T  5 0 0 0 M ~  7 3 U O M  A N 0  1 2 8 0 0 M .  ( D U S T  D E G R A D E S  C O N F I D E N C E  I N  T R A C E R  A S S A Y  -- 
t S F t C l A L L Y  Z N S . )  L A R G E  k l N 0  D l K E C T I O N  V A K I A h C E  F L R  R c L A T I V E L Y  h I G H  W I B O  S P E E D .  

T E S T  U t r l  U C T O B E R  1, 1 9 6 8  0 1 1 1  T d  0 1 4 1  P S T  
Z l N C  S U L F I D E  K E L F A S E  FRUM E L E V A T I L I J  ;1F 2 6 M  

S A M P L E R  H T  1 . 5 H  U =  5 . 7 M / S E , C  A T  2614 
-------- ........................... ......................... ------------------ 
U I S T A I ~ C  E  - - C R O ~ S L I ~ ~ - P I S I B ~ ~ U I ~ D Y - - -  T P K E E  MA X I  M U M  E X P O S U R E S  C R O S S h l N D  

F R O M  S T A N D  -LnEEElLltUI- -----------------,-----,- 1 I I L L B A I U - Y A L U E L  . 
S U U R C F  M E A N  C E V  S K E V  K d R T  A Z I V , g T H  E / C  E U / U  C I ( E / d )  C I ( E U / Q )  -------- ----- ------ ------ ------ ------- -------- -------- -------- -------- 
M E T E R S  D E G  D E G  L E G  S E C / C U . M  1 / 5 O . H  S E C / S U . H  l / M  

7 I N D I C A T E S  U N C E R T A I N T I E S  I N  D A T A .  

X l N O l C A T E S  I N V A L I D  O R  I N C O M P L E T E  D A T A .  



T E S T  U 8 1  O C T O B E R  1, 1968 0111 T O  0141 P S I  
FLUO.!ESCEIN R E L E A S E  F R o n  E L F V A T I O N  OF 5 6 1 4  

S A M P L E R  t l T  1 . 5 M  U m  7 . 0 M / S E C  A T  5 6 H  -------- ......................... ......................... ----------------- 
C I S T A N C E  ~ ~ L R U S S Y 1 M U ~ P 1 S I B 1 B U L 1 D b l - - -  T H R E E  M A X I H I J M  E X P O S U R E S  C R O S S U  1 I i D  I 

F k C H  S T A h D  -tOEEElClEblI- ---,,,---------,..-------- IbLLLLKAIEU-KALUkL 
S I I U E C E  M E A N  D E V  S K E W  K U R T  A Z I M U T H  . E / b  E U / P  C I ( E / U )  C I ( E U / O J  

M E T E R S  O E G  D E G  
! 

D E G  S ~ C / C U . M  ~ / S Q . H  S E C / S ~ . H  \ / n  

7 l N O l C A T E S  U N C E R T A I N T I E S  I N  b A T A .  

X . I N D I C A T E S  I N V A L I D  O R  I N C U M P L E T E  D A T A .  



S A M P L I N G  4 0 0 M  T O  1 2 8 0 0 M .  NU T D W E ~  S A ~ I P L I I U G .  A L L  A R C S  E N b R A C E  C R U S S W I N O  E X T E N T  C)F T R A C E R .  N U  F L U O R E S C E I N  D E -  
T E C T E D  A T  4 0 0 M  A R C .  H I G H  D U S T  L F V E L  LN F I L l E h S  L I ~  50009  7 0 0 0  A h 0  1 2 8 0 0 M  A R C S .  ( D U S T  D E ' G R A D E S  C O N F I D E N C E  I N  
T R A C E R  A S S A Y  -- P A R T I C U L A R L Y  Z N S . )  L A R G E  D l R t C T I b N  S H E A R .  P L U M E  C E N T E R L I N k  S H I F T S  L U C A T I O N  S T A R T I N G  A T  3200H.  

T E S T  U 8 2  O C T O B E R  2 1  1 9 6 8  0111 T d  0 1 4 1  P S T  
Z I h C  S U L F I D E  R E L F A S E  F R O M  E L E V A l l O N  O F  2 6 M  

S A M P L E R  H T  1 . 5 M  U =  4 . 7 H / S E C  A T  26H 
-------- ........................... ......................... ----------------- 
D I S T A N C E  - - L R R 5 5 U l f i D - D 1 5 I R l B U 1 1 D f i - - -  T H R E E  M A X I M U M  E X P O S U R E S  C K O S S W I h D  

F R O M  S T A N D  - C R E E E l C l t t i I -  ........................ 1 U I L G R A I E P - Y A L U E S -  
S O U R C E  M E A N  D E V  S K E W  K U R T  A Z I M U T H  E / Q  E U / Q  C I ( E / U )  C I ( E U / Q )  -------- ----- ------ ------ ------ ------- -------- -------- -------- -------- 
M E T E R S  D E G  D E G  D E G  S E C / C U . M  1 / S 0 . H  S t C / S Q . M  1 / M  

? I N D I C A T E S  U N C E R T A I N T I E S  I N  D A T A .  

X  I N O l C A T E S  I N V A L I D  O R  I N C O M P L E T E  D A T A .  



T E S T  U 8 2  O C T O B E R  2 1  1 9 6 8  0111 T O  0141 P S T  
F L U O R E S C E I N  R E L E A S E  F R O M  E L F V A T I O N  O F  5 b M  

S A M P L E R  H T  1 . 5 M  U =  4 . 6 M / S E C  A T  5 6 M  
-------- --------------------------- ......................... ------------------ 
DISTANCE - - c ~ n s s ~ ~ ~ n - n ~ s ~ ~ ~ ~ ~ ~ i n ~ ~ ~ ~  THREE M A X ~ M U M  E X P O S U R E S  C R O S S ~  IND 

F R O M  S T A N D  - fOEEblClEMI-  ----------------,--,------ IfAIELRAIEP-YALUE5, 
S O ~ R C E  M E A N  D E V  S K E W  K U R T  A Z I M U T H  . E / Q  E U / Q  C I  ( E / Q )  CI ( E U / O )  

------a- ----- ------ ------ ------ ------- -------- -------- -------- -------- 
M E T F R S  O E G  D E G  D E G  S E C / C U . M  l / S Q . H  S E C / S Q . M  1 / M  

7 I N D I C A T E S  U N C E R T A I N T I E S  I N  D A T A .  

X  I N D I C A T E S  I N V A L l D  O R  I N C O M P L E T E  O A T A .  



S A M P L I N G  4 0 0 M  T O  7 C 0 0 M .  N O  T O Y E R  S A M P L I N L .  A L L  A R C S  E M B R A C E  C R O S S W I N D  E X T E N T  O F  T R A C E R .  
C E N T E R L I N E S  O F  F L U O R E S C E I N  A N D  Z I N C  S U L F I D E  P L U M E S  A T  S I G N I F I C A N T L Y  D I F F E R E N T  D I R E C T I U N S .  
T H E R C A L L Y  V E R Y  S T A B L E  A T M O S P H E R E .  L A R G E  D I R E C T I O N  S H t A R  W I T H  H E I G H T .  

T E S T  U 8 3  O C T O B E R  3 9  1 9 6 8  0 1 1 2  T O  0 1 4 2  P S T  . , 
Z I N C  S U L F I D E  R E L E A S E  FRO14 E L E V A T I O N  O F  2 6 M  

S A M P L E R  H T  1 . 5 M  U =  5 . 2 M / S E C  A T  2 6 M  
-------- ........................... ......................... ------------------ 
D I S T A N C E  - - f B ~ 5 5 Y l ~ R P 1 5 1 R l B U 1 1 U 1 - - 1  T H R E E  M A X I M U M  E X P O S U R E S  C R O S S h  I N 0  

F R O M  S T A k O  I U E t E l C l E U I -  ......................... 1 I I E L B A I E L l - Y A L U L I -  
S O U R C E  M E A N  O E V  S K E W  K U R T  A Z I M U T H  E / Q  E U / Q  C I ( E / O )  C I ( E U / O )  -------- ----- ------ ------ ------ ------- -------- -------- -------- -------- 
M E T E R S  D E G  D E G  O E G  S E C / C U . M  l / S Q . M  S E C / S Q . M  1 / M  

? I N D I C A T E S  U N C E R T A l N T I E S  I N  D A T A .  

X I N D I C A T E S  I N V A L I D  O R  l N C O M P L E T E  D A T A .  
I 



T E S T  U 8 3  ~ C T C B E R  3 ,  1 9 6 8  0 1 1 2  T O  0 1 4 2  P S T  
F L U O R E S C E I N  R E L E A S E  F R O M  E L E V A T I O N  O F  5 6 M  

S A M P L E R  HT 1 . 5 H  U =  6 . 6 M / S E C  A T  5 6 H  
-------- ........................... ......................... 
O I S T A h C E  - - C B ~ ~ ~ Y 1 ~ P - P L S I B l ~ U L l R b l - - ~  T H R E E  M A X I M U M  E X P O S U R E S  

F R C l  S T A N D  -LOEEElLlE&I- -------------,----------- 
S O U R C E  M E A N  D E V  S K E W  K U R T  A Z l M U T H  E / P  E U / P  -------- ----- ------ ------ ------ ------- -------- -------- 
M E T F R S  D E G  D E C  D E G  S t C / C U . M  l / S U . H  

? I N o I C A T F ' S  U N C E R T A I N T I E S  I N  D A T A .  

X I N D I C A T E S  I N V A L I D  O R  I N C O M P L E T E  D A T A .  



S A M P L I N G  4 0 0 M  TO 1 2 6 0 0 M ;  NO TOWER S A M P L I N G .  O N L Y  Z N S  T R 4 C E R  WAS D I S P E R S E D .  N O  T R A C E R  O B S E R V E D  O N  4 0 0 M  OR 
8 0 0 M  A R C S .  K I T H  T H E  E X C E P T I O N  O F  T H E  l 2 8 O O Y  A P C .  A L L  A R C S  E X P O S E L I  T O  T R A C E R  E M B R A C E D  T H E  E N T I R E  C R O S S W I N D  
O I S T R I B U T I O N .  

T E S T  U 8 4  A U G U S T  2 7 9  1 9 6 9  0140 T U  0210 P S T  
Z I N C  S U L F I D E  R E L F A S E  F R O M  E L E V A T I O N  O F  l l l H  

S A H P L E R  H T  1.5H U =  7 . l M / S E C  A T  l l l M  
-------- --------------------------- ......................... ------------------ 
D I S T A I ~ C E  ,-C&nlS)rlblU-PISLRLBULlUhl--,  T H R E E  M A X I M U M  E X P O S U R E S  C R O S S W I N D  

F R f i M  S T A N D  , C U E E E l C I E U I -  ......................... 1 h l I E L R A I E P - Y A L U E L  
S O U R C E  M E A N  D E V  SKEW K U R T  A Z I M U T H  E / O  E U / Q  C I ( E / U )  C I I E U / P I  ---- ------ ------ ------ ------- -------- -------- -------- -------- 
M E T E R S  D E G  D E 6  O E G  S E C / C U . M  l / S O . M  S E C / S Q . M  1 / M  

7 I N D I C A T E S  U N C E R T A I N T I E S  I N  D A T A .  

X I N O I C A T F S  I N V A L I D  O R  I N C U M P L E T E  D A T A .  





SAMPLING 4 0 0 N  T O  1 2 1 0 0 M ;  NO T O Y E K  S A M P L I N G .  
A L L  A R C S  E M B R A C E  C R O S S V I N D  E X T E N T  O F  T R G C E R  D I S T R I B U T I O N S .  N U  Z h S  T R A C E k  O B S E R V F O  O N  4 0 0 M  ARC.  . 
S P O R A D I C  F L U G P E S C E I N  D I 5 P E R S A L  D U R I N G  F I R S T  16 M I N  Uk T E S T ;  OK D U R I N G  L A S T  2 0  M I & .  , . 

T E S T  i lHS A U G U S T  2 0 1  1969  3 1 5 4  T U  3 2 2 4  P S T  
ZIIJC SULFIDE R E L E A S E  FRUH E L E V A T I O N  UF i i i n  

S A M P L E R  H T  1 . 5 H  U s  9 . 7 H / S E C  AT l l l M  -------- --------------------------- ......................... ------------------ 
D I S T A N C E  - - C R I I ~ ~ Y l B D - B l ~ I ~ l R U f L U U - - -  T t 4 R E E  H A X I M U M  E X P U S U K E S  C d U S S h  I N 0  

F R f i M  S T A N D  -CDEEElClEMI- ......................... ltJILLkAI~P-YALUL~, 
S O U R C E  W E A N '  D E V  SK-EN K U R T  . A Z I H U T H  E / P  t U/( r  C I  ( E / u )  C I  I E U / O J  -------- ----- ------ ------ ------ ------- -------- -------- -------- -------- 
M E T E R S  O E G  D E G  U E L  S E C / C U . M  1 / 5 P . M  S t C / S U . H  I / M  

7 I N O I C A T F S  U N C E R T A I N T I Q S  I N  D A T A .  

X I N O l C A T F , S  I N V A L I D  O H  I N C U M P L E T E  . D A T A .  



T F S T  U P S  A U G U S T  2 6 ,  1 9 6 9  0 1 5 4  T u  0 2 2 4  P S T  . 
F L U T S E S C E I N  R F L E A S E  F R L : I  E L F V A T  I J N  O F  5 b M  

S A Y P L E R  H T  1.5P U =  b . i M / L E C  A T  5 b M  
-------- --------------------------- ......................... ------------------ 
L I S T b 1 , C E  - -CBDShn l l lL -R l5 Ih lBUI lU&-- -  T H R E E  M A X I M U M  E X P L S U R  t S  C k U S S W  I N D  

k K L ' I  S T h l l D  - C D E E E l L l E f i I -  ......................... l b I E L ~ A I E P - Y A L U . k 5 -  
S L U R C E  M E h N  D E V  S K E I  K U R T  A Z I : ! b T r i  t / G  € U / L  C I I E / P )  C I  ( E U / O )  -------- ----- ------ ------ ------ ------- -------- -------- -------- -------- 
H F T F R S  D E G  D E G  D E G  S E C / C U . M  l / L u . M  S E C / S O . H  1 / M  
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T U N E R 5  T R U N C A T E  T O P  O F  V E R T I C A L  D I S T k l B U T 1 0 N ~  B U T  E X T K A P I J L A T I U N  W O U L D  N U T  B E  U N R E A S U N A O L E .  

T E S T  V 6  S E P T E M B F R  13, 1 9 7 3  ' 0 5 1 6  TU 0 5 4 6  P S T  
Z I N C  S U L F I D E  R E L E A S E  F R O M  E L E V A T I C h '  OF 2 6 M  

S A M P L E R  HT 1 . 5 ~  U =  6 , . 4 M / S E C  A T  2 6 M  
-------- ........................... --------,---------------- 

D I S T A N C E  - - f R I I S S k l ~ R , I L 1 I I B L B U L L U Y ~ - -  T i 1 R E E  M A X I M U M  E X P O S U R E S  
F R C H  S T A N D  -fUELElClk&I- --------,--,------,------ 

S O U R C E  M E A N  D E V  S K E W  K U R T  A Z I M U T H  E / C  E U / O  -------- ----- ------ ------ ------ ------- -------- -------- 
M E T E R S  D E G  D E C  DEb S E C / C U . M  l / S Q . M  

? I N D I C A T E S  U N C E R T A I N T I E S  I N  D A T A .  

X I N D I C A T E S  I N V A L I D  0 R : I N C O H P L E T E  D A T A .  



TEST V6 SEPTEMCER 13. 1 9 7 3  b 5 1 6  TU 0 5 4 6  P S I  
F9COAMINE B RELEASE FRuM ELFVAT lUN OF LCH 

SbKPLER nT 1.5P U= 6.4H/SEC AT 26M -------- --------------------------- ......................... 
DISTAYCE - - L E U S S k L X R - P l ~ I R l ~ U I l G b l - ~ ~  THREE HAXIHUH EXPLSUKcS 

FRCH STAKD -CPEEELCLEIL- ---------,--------------- 
SI?URCE MEAN DEV SKEW KURT A 1  lHUTH t / O  EU/O * -------- ----- -*---- ------ ------ ------- -------- -------- 
MFTERS DEG DEG OEG SEC/CU.M 1/SJ.H 

H O O  119.3 3.83 ,142 2.094 118.3 9.8VE-06 6 . 3 3 t - 0 5  
114.5 9.67E-06 6.1YE-05 
120.2 6.41E-36 4 .10t i -05  

? 1NOJCATES UNCERTAINTIES 1N DATA. 

X INOICATFS I N V A L I D  OR INCOMPLETE DATA* 



K R Y P T F N - 3 5  S A F I P L I I 4 G  A T  2 O O M t  8 0 0 M  A N D  1 6 O U M  O i J L Y ;  T O W E R  S A M P L I N G  A T  Z O O M  A N D  8 0 0 3  O N L Y .  b O T H  Z O O M  A N D  B O O M  
" G R i j V N D - L E V E L "  A R C S  E M B R A C E  C K O S S W I k i ,  E X T E N T  'iJf T R A C E R  ( A S  O O t S  l 6 O O M  A R C  A F T E R  Y L l O E S T  E X T R A P O L A T I O N ) .  
T ' i c E E  4 I C D L E  T O W E R S  A T  B n T H  Z O O M  AND d O O M  I N T t R C E P T  T R A C E R ;  P E A K  C O N C E N T R A T I O N  S A M P L E D *  B U T  T R U N C A T I O N  A T  T O P .  

. . 
T E S T  Vb S E P T E M B E R  1 3 ,  1 9 7 3  6 5 1 6  r U  C546 951  

K R Y P T U N - 8 5  R E L E A S E  F R O M  E L E V A T I U N  O F  2 6 M  
S A M P L E R  H T  1 .5M U =  6 . 4 M / S E C  A T  2 6 C  

-------- .......................... ......................... ------------------ 
D I S T A Y C E  ,-CRUSSKLMR,Rl~IkLBU~l~M--- T H R E E  M A X I M U M  E X P b S U R E S  C R O S S W I N 9  
. F R @ ; I  ' S T A N D  , C n E E E l C l E N I -  -----------------------,- 1 N I E L B A I E P - Y Q L U k L  

S U U R C E  M E A N  D E V  S K E W  K U R T  A Z I M U T H  E / O  E U / Q  C I ( E / d I  C I ( E U / P J  -------- ----- ------ ------ ------ ------- -------- -------- -------- -------- 
H t T E R S  D E G  D E G  D E G  S E C / C U . M  l / S U . M  S t C / S U . M  1 / M  

? I N D I C A T E S  U N C E R T A I N T I E S  I N  D A T A .  

X  I N D I C A T E S  I N V A L I D  O R  I N C D H P L E T t  D A T A .  





. - - -  - -  
G R C U N O  L E V E L  A N D  T O k E R  S A M P L I N G  Z O O M  T O  3 2 0 0 ~ .  A F T E R  M O D E S T  E X T R A P O L A T I O N  O F  Z N S  T U  b O U T H .  A L L  A R C S  E M B R A C E  
T H E  C R O S S k l K C  E X T E N T  O F  T H I S  T R A C E R ,  E I G H T E E h ' O F  T k E N T Y  T O W E R S  " t i l T "  I N  T H I S  T t S l  U U k I N G  U N S T A B L E  C O N D l T I O N S t  
B U T  A L L  D I S T R I B U T I O N S  T R U N C A T E D  AT T O P S  O F  T O H E d S .  M U S T  U N S T A B L E  C O N O l T I O N S  O F  T H I S  F I E L D  S E R I E S .  

l E S T  V 7  ~ E P T E M B E R  2 5 ,  1 9 7 3  1 2 0 1  T U  1 2 3 1  P 5 T  
Z I N C  S U L F I D E  R E L F A S E  F R O M  E L E V A T I O N  O F  2 6 M  

S A M P L E R  H T  1 . S M  U =  4 . 2 M / S E C  A T  2 6 M  
-------- ----------------------*-- ......................... ------------------ 
D I S T A N C E  R l l I R l U l f l  T t i R k E  M A X I M U M  E X P U S U R t S  C R O S S M I N D  

F  q 0 M  S T A N D  - C I 1 E E E l f l E b l I -  ----------------L-------- 1 k X E l ; R A l ~ - Y A L U L S -  
S O U R C E  M E A N  D E V '  S K E W  KURT AZIMUTH E / P  E U / P  C I ( E / U )  CI(EU/Q) -------- ----- ------ ------ ------ ------- -------- -------- -------- ..------- 
M E T E R S  D E G  D E G  ~ E L I  S E C / C U . M  l / S U . M  S E C / S O . M  l / M  

7 I N D I C A T E S  U N C E R T A I N T I E S  I N  D A T A .  

X I N D I C A T E S  I N V A L  10 O R  I N C O M P L E T E  D A T A .  



P L T l i O U G H  S A M P L I F I G  A T  2 0 0 .  803 k N 1 )  1 6 G O M v  U l F F U S l U h  d A S  S t i  G R E A T  T H A T  K R Y P T O N  D E l t C T E D  W I T H  C O N F I D E N C E  O N L Y  A T  
Z C O M .  A L L  5 T f l k i E R S  A T  Z O O M  H I T  R Y  T K A C E K  B U T  T R U N C A T E D  B A D L Y  AT T O P  I N  A L L  C A S K S .  G R O U N D  L E V E L  S A M P L I N G  A L S O  
T R U h l C A T E D  A T  S O U T H .  E S T I M A T E  A T  1 2 2  O E G  d A 5 C D  Gh S I P I L A R I T Y  b E T k E E N  Z N S  A N D  K R Y P T O N  C R O S S W I N D  D I S T R I B U T I O N S .  

T l S T  V 7  S E P T E ' 4 B E R  2 5 ,  1973  1 2 0 1  T 3  1 2 3 1  P S T  
K R Y P T O N - 8 5  R E L E A S E  F R O M  E L F V A T I O N  OF 2 b M  

S A M P L E R  H T  1.5b! U =  4 . 2 M / S E C  AT 2 6 M  
-------- ........................... ......................... ------------------ 
D  I S T A d C E  --fRU33YlUQ-Ql~IRlBUIl~&--- T H R E E  YA X I M U M  E  X P U S U R  t S  CROSSW I N D  

F R  [. 1.1 S T A N D  - L U E E k l C L E M I -  ------------------------- 1 & X E L B A I E P - Y A L U E S -  
S C U R C E  M E A N  D E V  S K E W  K U R T  A Z I M U T H  E / C  E U / O  C I ( E / O )  C I  I E U / P I  

-------? ------ ------ ------ ------- -------- -------- -------- 
M E T E R S  D E G  D E G  D E G  S E C / C U . M  l / S u . M '  S E C / S P . M  1 / M  

7 I N D I C A T E S  U N C E R T A I N T I E S  I N  D A T A .  

X I N D I C A T E S  I N V A L I D  O R  I N C O M P L E T E  D A T A .  



G R d b k b  L E V E L  A N D  T O W E R  S A M P L I N G  2 3 3 M  T O  3 2 0 0 H .  O N L Y  L l N C  S U L F I D E  T R A C E R  R E L E A S E D .  A L L  A R C S  E M B R A C E  C R O S S W I N D  
E X T E N T  O F  T R A C E K  D I S T R I B U T I O N .  A B O U T  H A L F  O F  T W E N T Y  T U W E R S  E X P O S E D  T U  T R A C E R ,  CUT A L L  V E R T I C A L  D I S T R I B U T I O N S  
1 K U N C A T E G  A T  T O P S  O F  T U N E R S .  F E T A L  "u" k N O W N t  B U T  R A T E  O F  T R A C E R  E M I S S I O N  W A S  L I K E L Y  N O T  C O N S T A N T .  

T E S T  V 8  N D V E I 4 B F R  2 8 ,  1973 1 1 3 2  T U  1 1 4 2  P 5 T  
Z I N C  S U L F I D E  R E L E A S E  F R O %  E L E V A T  I O N . O F  2LM 

S A l 4 F L E R  H T  1 .5M U =  3 . O H / S E C  A T  2 6 M  
-------- --------------------------- ......................... ------------------ 
D I S T A Y C E  ~ ~ L B O 5 ~ d l ~ D - D 1 5 1 R l H U I 1 I ~ h i - -  T H R E E  M A X I M U M  t X P O S U R E S  C k O S S C I I N D  

F R O f 4  S T A N D  - L U E E E l C l f M I -  ......................... I I i I L G B A I E b - Y A L U E L  
S O U R C E  M E A N  D E V  S K E W  K U R T  A Z I M U T H  E / Q  E U / P  C I ( E / d )  C I  I E U / Q I  -------- ----- ------ ------ ------ ------- -------- -------- -------- -------- 
M E T E R S  D E G  D E G  U t G  S E C / C U . M  1 / S 0 . #  S E C / S O . M  1 / M  

7 I N O I C A T E S  U N C E R T A I N T I E S  I N  D A T A .  

X I N D I C A T F S  I N V A L I D  O R  I N C O M P L E T E  D A I A .  



APPENDIX C 

METEOROLOGICAL DATA 



Missing data i n  Appendix C a r e  ind icated  by 999. 



TABLE C-1. TEMPERATURE (DEG F , FOR PERIOlJ OF TRACER RELEASE. 

llEVATICN 
--------------------------------------------
0.91 6.1 15.2 3C.5 45.7 61.0 76.2 91.4 122 METERS 

TF 5 T ?C 5C 100 150 ?CO 250 300 4(C FEET 

L I 5'1. i' 999 6U.7 60.'1 61 .0 6 I .4 62.0 62.8 64.4 
lJ2 64.8 999 1>9.9 71.2 71 .5 7 1.9 72.\ 73.3 74.5 
C3 71 .3 999 U. .9 73.2 73.4 73.5 73.6 73.9 75.1 
04 I> 2.7 <;99 63.7 64.0 64.3 64.3 64.2 64.2 64.8 
( I f:3 .Il 999 6i3. 7 70.7 73 .9 7<;.6 75.1l 71: • ( 76.1 
C2 5; .7 999 52.7 52.1 51 .7 5 I .5 51 .4 51.5 52~9 
[3 60.2 999 5<l.e 57.0 56.2 55.6 55.2 55.2 55 .3 
(4 56. ;> 99'1 52.8 51 .6 50.9 5(;.5 50.2 50.2 50.2 
(5 42.2 ~9'J 43.1 'd.? 9'19 999 999 999 9'19 
l56 1:0.2 999 61.4 t.;>.3 63.4 1:3.7 63.8 1:3.9 64. C 
U 57 62.3 99'J 67.5 6" .? 6 8 • 3 6 il, 2 6 ~. 1 61:).1 68.4 
[;56 61 .5 9'19 62. tl 6:1.2 63.5 I: 1.4 63.2 63.1 63,,, 
\'5 a 5 2 • 7 999 54.0 54.0 54.1 54.1 54.1 54.1 54.1 
U6~ 53.5 999 57.0 57.6 <; 8.2 5 A .5 51lo 8 59.1 59.9 
Lf:I 65.9 . <;99 66.3 I: ().:1 66.3 61>.3 66.3 61:.3 66.4 
L62 (. C .5 999 60.4 60.1 6C.0 59.9 59.8 59.7 59 • ~ 
UH 1:5.4 999 66.4 66.6 1>6. Ii 67.0 67.4 6B.2 70.3 
Ut.4 (, 3.8 '-:'19 6rl.4 70.5 72 .e 7,.9 74.3 74.6 74.8 
L65 61 .5 9'19 62.U (,2.0 62.1 6?1 62.1 62.C 61.9 
U66 49.7 '199 50.a 52.3 52.5 52.5 52.5 52.4 52.3 
L'I> 7 ~9.0 <;99 5'1.2 ~9.2 59.4 59.6 59.6 59.t 59.3 
L6 B 57.:; 99'1 51lo 4 5A.7 <; 8.8 5/l.9 ~9 • C 59. ( 59 • 1 
U t..., 1.5 .0 999 t 5.7 65.6 65.7 6') .8 65.9 66.1 66.8 
[;7C 7C .2 <,99 70.4 70.3 70.4 70.4 70.4 70.4 70.5 
li71 (,1 .:1 999 62.6 6?6 h2.il 6? .9 62.9 63.C 63.0 
L' 72 65.d 999 67.5 67.9 611.3 I:>R.6 6'1.0 70.3 72.4 
L'-13 (, 8 • ~ <;Y9 f.'1.3 1:9.4 f.Cj .il n.o 70.0 10.2 7C.4 
l7 /, i;l .7 9'19 (,.l.I, (,I, • r. () tot. it 1:4.9 6 ~ • ~ b (; • t (,7. t 
Ui5 'i I: .4 'J'1lJ I 1 .5 61 • H h4.5 6 <;.4 6) .9 66.4 67.6 
U76 51: .7 999 57.~ 57.5 57 • 'J 5 A .0 5 ~ • 1 58.2 58.5 
\,77 b 1 .13 999 1,2.1 6?1 1>2.2 6?1 62.0 62.C 62.4 
l 7 d 54. :3 999 53.9 5~L Il ') 3.7 5, .6 53.4 53.1 53.7 
LJ7'1 49.1 ~99 51.C 5 I • P <; 2.4 5,.1 53.3 53.3 53.5 
L B ',I S 7.4 99'1 to3.0 {J l~ • 1 h 5.5 ~ f. 4 (,7.0 67.t (, 3. t 
U" I ~ l .4 <;'J'J H.3 t-o. 7 h4.2 64.6 64.tl 64.9 65.4 
LJI, ,I 4 t .3 <''19 53.0 54.6 <; 5.7 5 I> • 1 56. u 55.8 56" 1 
\).'1 , 46 • .) 999 ')u.h ~? • 1 S4 • 1 5 <;.8 51-.5 :;6.6 57.0 
I "'. 56 • ~ 99 Q 57. cl 5 ~ • ') 5 d .8 59.~ 5'1.0 59.0 51:1.'1 
\;"5 5'1.4 S'l'J 5!l • 5 50. C 59.5 5'1.8 6(;.1 60.4 61 .1 
\ ~! 6 ~ 3.6 999 57.2 59. C <;9.4 59.5 59.5 59.5 59 • ~ 
U l' i 67.6 '199 7 t .2 n.o 7 J .5 7 -1.9 74.4 75.0 75.9 
LJdli 7 C .:; <;99 71 .4 72.3 74.3 75.6 75.9 76.0 76.1 
L:89 74.5 999 79.6 80.4 RO.6 80.6 BO.4 80.3 80.2 
lJ9J 70.7 999 77. I 77.3 77 .5 77.6 77 .4 77 .4 77 .4 
U91 54. I <;99 55.8 56.9 57.1 57.0 56.7 56. t 56 .5 
L92 53 • ~ 999 56.1:1 57.2 57.6 57.9 57.9 58.~ 59.1 
VI 55.5 5 ~ • d 52.5 ? 2.1 51 .4 50.9 50.8 50.8 50.3 
V? 42.7 42.6 41..2 41.7 41.4 41.2 41.U 40.8 4U.U 
V3 49.9 49.2 4 tl. 5 47.8 47.4 47.1 46.9 46.7 46.3 
~4 18.5 1'1.2 19.0 Ift.3 18. C 17.8 17.1:> 17.4 17.1 
~5 /;7 .1 7 C. G. 71.1 7i' • C 73. C 74.4 7).9 76;t 71:>.4 
H t 1.4 1:2.2 ht!..6 6'3.1 1,3. 'I 64.7 65.0 1:>5.0 65.1 
V7 70.1 te.2 66.9 66.0 65.4 64.9 64.6 64.4 64.U 
VA 41.4 41 .6 40.6 40.5 40.2 39.9 39.6 39.4 39.0 

C-2 



I-!j 
H 
G'l 

122 60 62 64 70 72 74 75 66 68 70 72 74 7652 56 50 52 54 56 60 62 64 67 63 54 56 58 c::: 

C2~ 
f2 100 U56 U59 100 
(J E 

I 10"-- C5 I-' :::c 
50 C4 50 (,!) 

F Z Dl 43 LLJ 
:::c 26 i Z,F K~~ K tS)ZZ 0.< 2--...... 0 ro ro 

Ul Ii 1 60 65 71 54 58 60 55 42 60 65 59 
1-'- rt 66 60 52 71 63 68 70 72 71 67 54 
~ h- 122 
PI PI 100 100 rtl-' E U63 U65 ro 

1----'0 :::c ::T1i (,!) 56 50 ro 0 LLJ 
1-'- Hl :::c 26 Z lQ 1-'-
::TI-' F. E rtro 2 0 

Ul 66 69 51 59 58 64 
(J PI 

ll.-53 55 I ::s 0 
w o.Hl 111 

rtrt 100 
,<ro E 
'0 !3 I-ro'O :::c 56 50 ro (,!) 

o Ii LLJ 
HlPl :::c 26 

rt 
rtC 

49 70 70 75 72 74 76 0 
Ii Ii 49 51 
PI ro 67 69 71 73 75 65 o· 
ro 

~~ Ii F FLUORESCEIN 100 100 t""' E 
Ii ro K KRYPTON .,..: ro rt 
I-'rt :::c 
ro ro R RHODAMINE 

(,!) 50 V6 50 
PI Ii LLJ 

j/R ~ R 
:::c 26 Ul Ul Z ZINC SULFI DE ro . 0 68 70 72 62 64 

TEMPERATURE, DEGREES FAHRENHEIT 



TABLE C-2. ~IND SPEED (M/SEC) FnR PERIOD OF TRACER RELEASE. 

ElEVATIUN 
.J R I .... AR IL Y--BLILLU P...5 ___ .LJP klJWU.l.LA ER C YAh E. L ___ ._ . 

• 76' I.S 3.C 6.1 12.2 24.4 15.2 ~C.~ 61.C 9].4 Icc I'ETEII~ 
-U..U-. .2-5.- 5 __ 10 .. _ 20.-- 40_ .. bO_-50_1Ll.O..-20{L.--30.o.-".AOo FEET 

t,l C·_'l--·1 •. 1--J....4- 1.8_2. 5_ ~ .2-.2.. L_...3.~4-.3~9_4 • .5---5 .• L 
C2 1.2 1.6 2.2 3.e 4.-3 5.3 4.6 5.t 6.t f.~ t.S 
L3 .2.0 2.4 2.d 3.0 3.2 ~.5 3.3 3.6 4.7 (..0 7.:; 

_1,;4 __ .. C.9.1.2 . ___ 1.5 .•.. 1. e .2.3 ... 3.£ __ £.5 .3 .5 .... 4 .~_. 5.9 7.U 
(1 O.d 1.~ 1.62.3 3.5 5.0 4.0 5.5 5.b 5.2 4.2 
[2 3.1 3.9 4.4 5.0 S.6 h.l 5.8 b.3 ~99 9~9 999 

-U--6....0._.1 .b._8_9 .. 10. 2 . .l.1.5-12 .• b........l.2.0-13..-C....-9.SL.Cj99_SCjCj_ 
(4 ?C 3.e 4.4 '4.9 5.3 5.b 5.5 5.7 999 9LlC; SCj~ 
(5 2.1 2.b 3.0 3.6 4.4 5.4 4.1 5.9 I.S B.2 7.1 

-1.;56--· -1.3-. 1.6-~ .0·· ~.6 3.3-'4.2-:3.6 .... 4...0-.6.0-.1..4 ... 0. I .. 
U51 U.9 1.3 1.1 2.4 3.2 3.4 3.3 3.4 3.4 3.5 3.6 
t51J ~.? 2.e; 3.4 4.C 4.85.85.1 t.l 6.9 1.6 e.~ 

-I.SCf---l-4--1.8--2_1-2.t>....-3.. • .l--3..4_ . .:.2 3 c ': • .5..-~.C-1..l-
Ute C.1l '1.2 1.5 £'.1 2.tI ~.B 3.1 4.2 5.1 "1.1 8.6 
U61 4.? S.C. 5.5 t.4 1.4 e.5 1.1 8.1l 10.1 11.5 13.3 

.. ..t.t,~·--·-414 - 5.2 ·-5. S ... f, .Il-I. 6-.. 11.3 - 1.8-. B.S. ... 9 .• .2-l C. I-'ll .1.-
U6) 2.5 2.9' 3.3 4.~ 4.1l 5.9 5.1 6.2 1.5 8.1 9.tI 
L~4 I.C 1.4 1.8 2.5 3.4 5.0 4.0 5.1 5.3 4.5 3.4 
-'.t,~~~£'.~7 ~2_~.!L-4-.t>--S 4 4 9 5 'j 6.7 'i.4.-...!--C-

U ( 6 1 .1.i 1 .3 1 .6 2 • 1 2 • U ~ .5 3 • 1 3 • 6 3 .9 4.2 4 • 5 
C61 1.8 2.1 2.4 2.9 3.6 4.4 3.9 4.t 5.3 5.b I..~ 

-'.t.1l-_1_ !l_. '--1--2_ 9_.3 • C ___ 3.1 .. _ 4 • .b- 4. U _ 4...9_ .. 6. (,L' t. ~ . I. <; . 
Ut<; 2.2 2.6 3.0 3.5 4.1 4.8 4.4 5.0 5.d 1.2 9.U 
lIil ?I 4.6 5.C 5.~ 6.B "1.1 "1.1 "1.9 tI.1 <;.6 H.C; 

~1.1- .. -1 .2-.1.5-1.9 _2.3_2 .9._3.4_3 .L-3~4 ._~_ .. £ .• E._.! .• :._ 
Ln 1.6 1.<; 2.3 ~.9 3.6 4.4 ;'.9. 4.b 6.2 "1.5 6.b 
LI3 2.4 2.1 3.1 3.1 4.5 5,4 4.1 5.7 6.1 7.6 9.1 

-1.74._._--1.5_1.7_.2. L. 2.1._.3 .• 5 ... 4 .S-.-3. 11-.4 • .2-6 • .5-i. B .. _.I .6_. 
LJI5 0.9 1.:'1' 1.11 2.3 2.5 2.9 2.6 £.9 2.5 ';.1 2.6 
I.lt 2.7 ~.( 3.7 / •• 45.3 #-,.4 '.b b.t 7.2 i.8.~.S 

-·~.1J- .. - .. l .4 -.1.&-1.9. ~. 3 -.2. .0- 3.5-...3 .0-. 3~3 . ..7-.'; •. ~ ... -. 4 .•. 1_ 
~7l ~.~ 3.d 4.2 4.9 5.6 b.4 5.~ 6.b 7.4 B.U L.5 
U~~ l.t 1.9 2.2 2.e 3.8 5.0 4.2 5.S 6.B 6.9 7.9 

_l:iil... __ O.5 ... ;Y.9 .1.2 ... 1.5_1 • .8_ 2. L.1"9-_2 • .3-.2 .9_.3.6. 4.C_. 
If 1 2 .4 loll :;. 1 3.7 4.4 5.5 4.7 5.9 7 .1 7." B • { 
l.L2 C.t' 1.1 1.4 2.t 3.e 1..5 3.4 ~.1 4., ::.5 :.1 

_.Lt.L_ .. l.l.. 1.5 1.9 2.5 3.6.'.L 4.1 5.L6.7_~.4_ ... ~.L. 
U!>4 1:.5 C.9 1.5 2.1 2.'J L7 3.1 4.0 5.1 6.2 7.6 
las 2.4 3.0 3.8 4.R 5.d 7.0 6.2 7.3 8.3 9.1 10.0 

-1::1.b_ ._C.O __ C.Il_1.6 ... '-.6 3.7 __ 4.2...... 4.11._4 .. ~ .• O_.5.7_6.6._ 
Ltl7 C.t I.C 1.4 1.~ 2.3 ?5 2.4 2.t 3.b ~.4 f;.: 
ll:e l.4 1.32.1 3.e 3.0 5.<' 4.2 5.e 7.t (.~ (.:: 

_LI!'J..C.4 C.Y .. I.4 ~.O 2.'_l.a._£.7 2.8_.3.1.._3.4 3.b 
L~C C.v C.9 1.9 3.0 4.0 1..2 4.1 4.3 4.3 4.1 4.1 
191 0.2 0.9 1.5 2.1 2.d 3.3 2.9 3.4 3.1l 4.0 4.2 

_L' <JL-_ . . C .• 4 __ C • ., _.1 • S. 2. 2 .. 3 • () ... 3 ,7 _'J • 2 _ 4 • 0........ 4 • tj _. , .!:l. 5. 2 
'vI 2.4 3.!:l 4.5 !:l.C 5.4 5.7 5.5 5.8 6.1 t.' 6.3 
V2 2.4 2.8 3.2 3.5 3.8 4.3 4.0 4.5 4.9 5.1 ,. :; 

_V.3 __ ._ t .. b .2 .5 ___ 3 •. 3._ 3. 6 3.9 4.2 4.~ ... 4.2 4.:; -- 4.3 4.3 
V4 lob 1.8 1.9 2.J 2.2 ;.5 2.3 2.7 2.9 3 • 1 3.2 
v5 1.1 1.2 1.9 2.3 3.2 4.2 3.5 4. t· 7.4 t.4 ,,7 

.. ~b l.6 2.9 3.4 4.r 5.C ~.2 5.4 b • .1_ B.P __ j • ( t • t: 
'vi 2.9 3.2 3.4 3.7 3.9 4.2 4.0 4.3 4,6 4.5 5.0 
Vtl 1.3 I.tl 2.1 2.4 2.6 3.0 2.7 ) • 1 3.4 3.4 3.6 
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TABl E C-3. WIND o IR ECT inN ( DEC) FOR PERIOD OF TRACER RELEASE. 

ELEVATIO~ 
AEROVANES BECKMAN-IoHITLEY VANES 

---------------------------------- -----------------------------
2.1 15.2 30.5 45.7 b1.0 91.4 122 ME TE RS .7b 1.5 3.0 b. 1 12.2 24.4 

TES T 7 50 100 150 200 lOO 400 FEET 2.5 5 10 20 40 110 
----

Dl 281 291 289 999 27il 999 2b4 27d 277 281 2!l4 295 297 
02 2 B3 2B9 290 999 295 999 304 2 ~3 2il5 21\4 2bb 293 295 
03 301 290 283 999 271l 999 273 999 999 ':199 999 'J99 999 
D4 273 270 274 999 2 B2 999 2B4 .. 251 252 253 254 270 279 
(1 291 29B 303 999 323 999 341 293 294 29b 291l 30b 3U8 
(2 999 999 999 999 999 999 999 311 315 310 3io 312 3Jb 
C3 999 999 999 999 999 999 999 30b 310 305 30b 308 302 
(4 99':1 999 999 999 999 999 99.9 315 318 314 315 317 307 
(5 301 297 303 999 305 l20 30b 999 29'J 295 29b 302 291l 
U5b 241 251 2bl 999 2b7 9B 2b9 233 23b 235 23b 251 2b2 
U57 29/) 292 294 9'J9 294 999 290 2BU 291 292 292 297 299 
U5b 277 774 276 999 277 999 277 27tJ 2110 ;nil 277 ~U2 <'Ill 
059 250 251 262 9'J9 277 999 290 2 3~ 23b 23b 234 ·241 ;>~1 

UbO 301 313 317 9':19 315 9'19 300 301 302 304 307 313 319 
UbI 293 293 29b 999 29~ 999 290 293 293 293 293 296 299 
Ub.1 290 282 285 999 28·7 999 283 2Bb 2t!6 21lb 2t!5 2 t:lb 2t!t! 
Ub3 2B'J 287 291 999 29b 999 29b 2b9 272 27b 2il3 291 302 
Ub4 277 290 304 999 313 999 316 291 291 291 290 293 29b 
Ub5 25H 257 262 999 2b7 999 273 259 258 258 258 2~9 ;>b3 
!Jbb 257 2b2 2bil 999 271 999 2bb 245 248 252 25B 26b n5 
Ub 7 2b7 2bl 266 999 270 999 279 2b4 2b4 264 262 265 no 

iUbS 268 284 2B9 999 292 1199 ~9rl 287 287 2d6 28~ 2~~ 291 
Ub9 2711 272 278 999 283 '199 295 274 274 273 271 275 n8 
U70 301 2'17 299 999 299 499 299 29'J 299 298 299 300 'iO 1 
U71 25 'i 259 <'b5 99'J 27b 999 2Bb 2blJ 2bO 258 257 26<' 268 
U72 29U 292 29t! 999 302 999 30B 290 289 <'88 28'J 2'J4 299 
lJ73 302 302 299 999 302 '199 30,) 302 3u2 3(;2 303 304 3U5 

I U74 2B9 302 3(IU 999 302 999 30B 292 2'J 1 291 29.1 2"'tl 3Ul 
U75 231 275 271 999 295 999 315 222 230 237 247 260 272 
lJ7b 257 255 250 999 258 999 268 2bO 259 256 2~ 3 253 257 
U77 2'16 293 290 999 291 999 28') 296 298 294 2'J4 296 ;>98 
un 316 313 311 999 311 999 318 313 311 311 313 314 313 
U79 309 309 309 999 313 999 325 307 3~"' 305 310 310 .100 
UHU 2'16 294 309 999 310 999 308 27U 279 288 299 3u5 :i04 
UBI 294 302 29b 999 304 , 999 303 299 2'J7 296 297 29'1 302 
U82 2 ~4 304 302 999 31b 999 338 2b7 277 2135 294 305 310 
U83 283 297 292 999 311 999 324 ,,82 2134 2B7 291 296 301 
VI 29~ ;>88 29} 291 2'19 999 292 999 999 'J99 999 999 999 

, 1t2 324 317 31B 320 32U 999 319 999 999 999 999 999 999 
V3 325 323 322 32b 324 999 328 9'i9 999 999 . 999 999 999 
V4 325 321 325 999 327 9'J9 3211 999 99'J 999 999 9'J'J 'J99 
V5 273 286 290 300 304 999 319 2b5 275 26B 27U 2111 (185 
Vb 299 n9 298 305 305 999 31b 301 300 298 295 2'Jb 2'J6 
V7 31:1 313 31b 321 318 999 314 320 999 999 999 999 999 
VB 317 315 313 HB 319 999 329 314 309 312 311 310 309 
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T A i' L r C-1. \4 I ND Olk~CTlnN (11 E (, I F Uk PE KI U[I OF TRACER REL~ASF (CUIHINU~DI. 

EL~VATIUN 
HKOVANFS BECK~1AN-"rll TU Y IIANl:S 

---------------------------------- -----------------------------
2.1 15.2 3U.5 45.7 61.0 91.4 122 METERS 2 4 !J 16 32 46 

HST 7 50 HID ISO 200 ·~OO 400 ~ E E T 6.6 13 .1 26.2 52.~ 105 157 

lJil4 2BB 293 j[)4 999 300 ,09 300 267 273 277 289 999 '199 
litiS 29u 2tl9 295 999 291 ?9B 2U7 275 290 282 289 999 <-'1B 
UII6 2 ~4 266 2116 279 999 ?'11l 291 249 251 ~ 57 27~ 999 30li 
UH7 216 23B 248 260 270 ?99 301 180 177 184 1'1'1 256 2135 
lJlld 2117 294 2B8 295 305 'OB 309 273 275 279 290 298 306 
US,} 242 204 279 265 26B no 271 237 247 263 286 2113 284 
lJ~ 0 2B3 2B7 21l B 2130 281 ?85 28B 280 281 284 293 297 298 
lI91 325 328 333 315 310 ~97 285 28B 290 294 304 309 310 
l;92 269 2B5 296 294 300 304 305 253 260 270 285 298 305 
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TAB L E C-4. WIND DIRECTlnN STANDARD DEVIATIUN IDEC.I FOR PERIno OF TRACER 
RELEASF. 

ELEVATION 
AEROVANE S BECKMAN-WHITLEY VANES 

---------------------------------- -----------------------------
2.1 15.2 30.5 45.7 61.0 91.4 122 METERS .7b 1.5 3.0 b .1 12.2 24.4 

TFST 7 5') 100 150 200 300 400 FEET 2.5 5 10 20 40 110 

01 15.9 9.b 9.3 9 ~9 9.9 999 4.4 24.7 22.0 10.1 Ib.b 11.9 9.2 
02 10.9 5.9 4.J 999 4.9 999 9.4 10.5 9.b 9.U B.3 5.9 l.b 
D3 32.7 28.2 22.4 999 1'7.3 999 lI.b 999 999 999 999 999 999 
[J4 7.8 8.5 4.2 999 3.b 999 4.5 37.3 37.3 35.8 33.4 15.5 7.3 
C 1 5. c; <'ob 2.3 999 3.2 </99 4.8 8.0 b.7 5.1 3.3 2.3 1.4 
C2 999 999 999 999 999 999 999 7.3 b .1 b .1 b .1 5.1 4.7 
C3 999 ~99 999 999 999 99~ 999 10.9 9.11 9.b 10.1 9.7 8.9 
C4 999 999 999 999 999 999 999 13.b 13.1 13.8 14.b 12.3 12.0 
(5 7.4 4.9 4.9 999 3.3 ).9 3.7 999 7.3 7.5 7.3 b.7 5.2 
USb 21.0 11.2 5.d 999 5 .1 999 b.7 23.2 21.9 21.4 19.5 13.5 8.2 
US7 9.5 7.b 4.0 999 4.4 999 b .1 10.9 8.9 b.I 4.2 4.11 4.0 
U5d 7.1 b.6 b.l 999 5 .5 999 5.2 8.4 7.8 7.3 7.3 b.4 b.l 
U59 13 .3 11.0 12.0 999 8.3 Cl99 4.11 Ib.4 14.9 14.2 13.2 9.7 10.3 
UbO 13.6 12.3 11. 3 999 5.9 999 0.0 17.1 13. B 10.9 9.1 10.3 10.3 
UbI 5.7 4.4 3.8 999 3.0 999 0.5 b.b 5.9 5.b 5.7 5.2 4.b 
Ub2 7.9 5.7 5.5 999 5.5 999 3.0 7.9 b.2 5.8 5.11 5.4 5.1 
Ub3 4.5 3.2 2.7 9 '/9 2.0 999 2.1 b.5 5.11 5.0 4.5 3.3 2.2 
Ub4 5.2 3.6 2.9 999 2.2 999 7.4 5.3 4.b 4.0 3.7 3.2 2.3 
Ub5 13.6 10.B 10.0 999 7.4 999 b.5 15.3 14.B 14.7 14.11 12.4 10.5 
lIbb n.o 14.5 13.0 999 9.0 999 b.4 33.b 31.0 27 .3 23.0 Ib.2 13.2 
Ub7 B.5 b.2 b.4 999 5.4 999 4.B 12.1 11.4 11 .3 10.11 7.11 h.b 
Ub8 11 .9 8.B b.7 999 3.9 Cl99 . 2.7 13 .0 12.11 12.3 11 • b 9.2 7.b 
Uh9 7.7 7.b b.B 999 5.0 999 2.8 9.7 9.4 9.3 9.1 8.3 6.9 
U70 7.u 7.5 7.0 999 5.3 999 4.b 9.b 8.1 7.7 8.0 b.9 b.O 
U71 15.7 14.2 13 .9 999 11.1 999 b.5 15.4 14.9 14.7 15.2 13.8 13.7 
U72 19.B 14.4 10.8 999 5.0 999 2.9 18.8 19.5 18.9 .19.5 15.3 10.7 
U73 8.b b.9 b.2 999 4.3 999 3.2 8.b 7.7 7.3 7.2 b.2 4.9 
U74 8.b 4.7 2.7 999 2.9 999 2.5 10.5 10.4 9.2 8.3 5.4 3.3 
U75 7.9 5.4 b.9 999 7.b 999 4.0 5.b b.O 7.7 b.7 4.2 4.8 
U7b 11.7 b.b 5.7 999 4.b </19 4.7 9.2 8.7 8.b 8.9 7.8 b.7 
li77 9.1 b.5 . 5.3 999 3 .11 999 7.4 9.2 8.b 8.3 7.9 b.7 5.1 
U78 5.7 4.5 3.9 999 2.4 999 2.3 b .5 5.7 5.5 5.5 4.b 4.1 
U79 5.3 3.9 3.1 999 3.8 Cl99 5.2 7.11 7.0 b.4 5.9 4.5 3.5 
Ud() Ib.4 9.9 3.4 999 7.2 999 4.7 17.5 Ib.l 11. 1 10.5 b.b 3.7 
UBI 16.1 14.9 13.8 999 10 .1:1 999 10.0 14.2 14.2 15.0 Ib.b 15.2 12.2 
UB2 7.4 4. 1 2.9 999 4.9 999 9.1 28.7 21.8 11 .b B.2 4.b 2.9 
UII3 4.7 2.b 2.0 999 2.b 999 3.5 7.7 b.b 4.3 3.b 2.8 2.1 
VI 13.1 10.3 9.5 999 7.5 999 b.2 999 999 999 999 999 999 
V2 12 • LJ 11.9 12.1 999 11 .2 999 9.3 999 999 999 999 999 999 
V3 10.0 10.5 9.5 999 7.b 999 8.2 999 999 999 999 999 999 
'14 10.4 9.0 b.b 999 5.0 999 3.9 999 999 999 999 999 999 
V5 14.3 5.9 3.9 3.5 3.1 ~.2 3. 1 17.1 14.3 13.5 11 .1 6.9 5.1 
Vb 5.7 4.7 4.1 4.1 4.4 4.0 4.7 6.5 5.7 5.2 5.1 4.9 3.7 
V7 20.0 21.1 19.2 21.2 18.9 19.1 Ib.b 21.1 999 999 999 999 999 
VA 7.0 b.4 4.7 4.b 4.2 4.2 5.0 10.2 8.b 7.8 8.0 5.8 5.2 

C-9 



TABLE C-4. WIND DIRECTION STANDARD DEVIATION (DEGI fLlR PERIno OF TRACER 
RELEASE (CONTINUED). 

ELEVAT ION 
At:ROVANE S BECKMAN-WHITLEY VANES 

---------------------------------- -----------------------------
2 • 1 15.2 30.5 45.7 61 .0 91.4 122 METERS 2 4 8 Ib 32 4b 

TEST 7 50 100 150 200 ~OD 400 FEE T b.b 13. 1 2b.2 52.5 105 157 

UIl4 12.0 '1 • 1 7.9 99'1 4.9 ;1.5 1 .5 10.5 7.9 7.3 7.2 999 999 
UB 5 7.1 b.O b.3 999 5.b c; .5 5.4 12.7 b.b b.7 5.7 999 ~.3 

UBb 10.7 5.9 5.7 5. 'i 999 ~.B 2.5 10.5 6.4 7.1 7.0 999 4.1 
UII7 54.4 48.2 43.0 3b.l 17.3 8.b 8.0 30.0 31.0 27.2 39.5 28.2 11.4 
Ulil:! 5. B 3.9 3.4 2.9 2.6 ~.4 4.1 10.2 7.1 5.2 3.7 2.u 2.1 
U81) 2b.d 19.0 18.2 Ib.9 14.0 b.7 5.8 24.7 21.6 Ib.6 10.7 12.9 11.2 
U90 10.7 9.5 B • B 7.1 b .1 Ii.7 5.5 12.1 9.8 9.4 7.8 7.1 5.9 
U91 14.8 10.5 10.b 11. b 10.0 10.1 8.7 10.8 7.7 7 ;8 8.5 8.9 7.3 
U92 7.4 5.1 4.7 4.5 4.4 4.3 4.3 7.1 4.9 4.2 4.3 4.3 3.8 
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