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ABSTRACT 

Dur ing 1972 and 1973 a s tudy was conducted i n  t he  B-C Cr ibs,  200 

East Area, t o  l e a r n  t h e  e x t e n t  t o  which j a c k r a b b i t s  (Lepus c a l i f o r n i c u s )  

and t h e i r  predators had d ispersed bu r i ed  r a d i o a c t i v e  wastes i n  t h e i r  f e c a l  

p e l l e t s  and sca ts .  The s p e c i f i c  o b j e c t i v e  was t o  gather s u f f i c i e n t  data 

on t h e  p a t t e r n  o f  d i spe rsa l  so t h a t  s t a t i s t i c a l l y  v a l i d  sampling s t r a t e g i e s  

cou ld  be developed i n  f u t u r e  programs, depending upon management p lann ing  

o b j e c t i v e s  f o r  t he  area. A secondary o b j e c t i v e  was t o  r e l a t e  these data 

w i t h  parameters, such as topography, wind d i r e c t i o n ,  vegeta t ion  types, 

animal behavior,  t h a t  might  he lp  e x p l a i n  the  p a t t e r n  o f  d i spe rsa l .  I n  

1972, 2625 c i r c u l a r  sampling s i t e s  were surveyed a long 30 t ransec ts  

r a d i a t i n g  o u t  2.4 t o  3.2 km from the  B-C Cr ibs.  Radioact ive contaminated 

feces, u r ine ,  s o i l  and vegeta t ion  were d i s t r i b u t e d  i n  a l l  d i r e c t i o n s  from 

t h e  c r i b s ,  b u t  t he  area t o  t he  south and southwest was more densely and 

un i f o rm ly  contaminated. O f  t he  u l t i m a t e  sampling u n i t s  surveyed, 278 o r  

10.6% had a c t i v i t y  i n  excess o f  10,000 counts per minute (cprn) measured 

w i t h  a Geiger-Muel ler counter.  O f  these 278 c i r c u l a r  areas, 179 o r  64% 

were found w i t h i n  0.5 km o f  t he  c r i b s ,  23.4% were between 0.5 and 1.0 km, 

and t h e  remain ing 12.2% were f u r t h e r  than 1 km from the  c e n t r a l  p o i n t .  

Al though most droppings w i t h  a count r a t e  g rea ter  than 20,000 cpm were 

found w i t h i n  400 meters o f  t he  c r i b ,  p e l l e t s  r e g i s t e r i n g  i n  excess o f  

100,000 cprn were found up t o  1.6 km from the  c r i b s .  The p e l l e t s  appeared 

t o  be d i s t r i b u t e d  i n t o  t he  p r e v a i l i n g  wind d i r e c t i o n s  and c o n t r a r y  t o  t h e  

immediate contours:  t he  o n l y  c o r r e l a t i o n  seemed t o  be w i t h  increased 

vegeta t ion  d e n s i t y  t o  t he  south and southwest, vegeta t ion  t h a t  i s  prime 

j a c k r a b b i t  h a b i t a t .  I n  May-June, 1973, 48 a d d i t i o n a l  t r ansec ts  were run :  

7 were p a r a l l e l  t o  1 i nes  es tab l i shed i n  t he  B-C C r i b  Area d u r i n g  1972; 

18 r a d i a t e d  f rom an abandoned gun b a t t e r y  s i t e  3.2 km eas t  o f  t he  c r i b s ;  

and 23 were r u n  from power l i n e s  5 km south t o  southwest o f  t he  c r i b s  back 

towards the  source o f  contaminat ion. No contaminated j a c k r a b b i t  pe l  l e t s  

were found a t  these d is tances,  b u t  one contaminated coyote sca t  was found 

near t he  gun b a t t e r y  s i t e .  Dur ing 1972 and 1973 f i e l d  crews walked 106.7 km 

along 78 r a d i i  and recorded observat ions on 6671 u l t i m a t e  sampl i n g  u n i t s  o f  
2 approx imate ly  1.4 m . 
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DISTRIBUTION OF RADIOACTIVE JACKRABBIT PELLETS IN  THE 

VICINITY OF THE B-C CRIBS, 200 EAST AREA, 

U.S.A.E. C. HANFORD RESERVATION 

Thomas P. 0 '  F a r r e l l  , Richard E. F i  t zner  and Richard 0. G i  1  b e r t  

INTRODUCTION 

T e r r e s t r i a l  animals can pose problems i n  l a r g e  waste management areas, 

and they can serve as an e f f i c i e n t  b i o l o g i c a l  t r anspor t  mechanism f o r  rad io -  

nuc l ides  which are  thought t o  be s a f e l y  bur ied.  Resident animals use b u r i a l  

s i t e s  f o r  cover and food. They can become contaminated i n  a t  l e a s t  th ree  

major ways: by sur face contamination due t o  dus t  ba th ing  i n  contaminated 

s o i l s ;  by i nges t i on  o f  rad ioac t i ve  food items o r  water; o r  by i n h a l a t i o n  

o f  contaminated p a r t i c l e s .  Since most animals i n  t he  area are  f o s s o r i a l ,  

t h a t  i s  they l i v e  beneath the  s o i l  t o  escape the  r i g o r s  o f  the environment, 

they can a l so  present  problems by burrowing i n t o  unprotected underground 

b u r i a l  p i t s  and excavat ing contaminated s o i l s  o r  o ther  ma te r i a l s  t o  the  

sur face where i t  i s  suscept ib le  t o  resuspension and poss ib le  i nco rpo ra t i on  

i n t o  the  b i o l o g i c a l  l y  a c t i v e  vegeta t ive  component o f  the  ecosystem. 

When animals i n g e s t  contaminated food i tems such as vegeta t ive  par ts ,  

they incorpora te  a  p o r t i o n  o f  the  ma te r ia l  i n t o  t h e i r  t i ssues .  Aside from 

the  p o t e n t i a l  e f f e c t s  i n  the  host, the  more impor tan t  quest ion i s ,  "What 

i s  t he  u l t i m a t e  f a t e  o f  these nucl ides?"  Animals such as deer, r a b b i t s ,  

and game b i r d s  are  the most l i k e l y  rou te  through which some o f  the  contami- 

n a t i o n  might  reach man, s ince they are a l l  consumed by hunters and t h e i r  

f a m i l i e s .  Game species have been sampled over the  years as p a r t  o f  the 

Hanford r a d i a t i o n  mon i to r ing  program. The rodents and o ther  mammals are 

o f  l i t t l e  i n t e r e s t  t o  most people and a re  c e r t a i n l y  n o t  a  common d i e t  i tem. 

They can be more important ,  however, because they are  the  most abundant 

mammals and cou ld  p o t e n t i a l l y  t r a n s f e r  q u a n t i t i e s  o f  contaminants from the  

vegetat ion and s o i l  t o  o ther  loca t ions .  The small animals a re  an important  



food base f o r  t h e  h i ghe r  consumers. I n d i v i d u a l l y  they may n o t  be contami-  

na ted  t o  an a la rming  degree, b u t  i t  has been observed t h a t  some rad ionu-  

c l i d e s  a r e  concentrated as they  a re  t r a n s f e r r e d  f rom prey  t o  p reda to r  

(Reich le ,  e t  a1 . , 197Q). The p reda to rs  tend  t o  be l a r g e r ,  more mob i le  

species which c o u l d  t r a n s p o r t  contaminants many m i l es  u n t i l  such t ime  as 

t he  e f f e c t i v e  h a l f - l i f e  has reduced t h e  i n i t i a l  l e v e l s  o f  a c t i v i t y .  

Herb ivores and p reda to rs  t h a t  have come i n  con tac t  w i t h  contaminated 

food  w i l l  a l s o  serve t o  d isperse  the  m a t e r i a l  i n  t h e i r  f e c a l  p e l l e t s  o r  

scats ,  u r i n e ,  o r  r e g u r g i t a t e d  p e l l e t s .  Animals '  sca ts  can be depos i ted  

many k i l ome te rs  f r om a source o f  contaminat ion,  and, a l though they  seldom 

c o n t a i n  h i g h  l e v e l s  o f  a c t i v i t y ,  they  can pose spec ia l  problems when they  

a re  depos i ted  i n  areas o f  human h a b i t a t i o n  o r  occupat ion. The t r a n s p o r t  

o f  b u r i e d  r a d i o a c t i v e  wastes by b l a c k - t a i l e d  j a c k r a b b i t s ,  Lepus c a l i f o r n i c u s ,  

i n h a b i t i n g  t h e  B-C Cr i bs  Area south o f  t he  200 East Area on t h e  Hanford 

Reservat ion i s  a  c l a s s i c  example o f  how an abundant n a t i v e  animal can a c t  

as an e f f e c t i v e  b i o l o g i c a l  d i s p e r s i n g  agent. 

BRIEF HISTORY 

Between 1952 and 1958 t h e  wastes c o n t a i n i n g  e s s e n t i a l l y  a1 1 o f  t he  

decayed f i s s i o n  products  f rom t h e  obso le te  bismuth phosphate separa t ions  

p l a n t s  were mined f rom t h e i r  underground s to rage  tanks. The uranium was 

removed f rom t h i s  m a t e r i a l  and t h e  remain ing wastes were scavenged t o  

reduce t he  cesium and s t r o n t i u m  con ten t  be fo re  t h e  supernatant  l i q u i d  was 

re l eased  i n t o  covered s to rage  t renches then des ignated as t h e  B-C Cr ibs.  

These u n l i n e d  trenches were dug i n t o  loamy sand s o i l  w i t h i n  a  16.2 hec ta re  

t r a c t .  A s p e c i f i c  volume o f  scavenged waste l i q u i d  which cou ld  be r e t a i n e d  

by t h e  s o i l  was p i ped  t o  t h e  bottom o f  t h e  trenches and excavated s p o i l  

banks were used as b a c k f i l l .  

Between 1958 and 1960, n a t i v e  mammals, p robab ly  badgers o r  coyotes, 

burrowed i n t o  one o f  t h e  b a c k f i l l e d  t renches exposing t he  h i g h l y  d e s i r a b l e  

b u t  contaminated s a l t  cake. No doubt  t h e  area became a f o c a l  p o i n t  f o r  

n a t i v e  w i l d l i f e  s i n c e  s a l t  l i c k s  a r e  r a r e  i n  t he  area and some m ine ra l s  



a re  thought  t o  be d e f i c i e n t  i n  t h e  l o c a l  d i e t  of n a t i v e  species.  C e r t a i n l y  
t h e r e  i s  evidence t h a t  badger, j a c k r a b b i t s ,  coyotes and deer used t h e  l i c k  

u n t i l  i t  was d iscovered by r a d i a t i o n  mon i t o r i ng  personnel .  The burrow was 

f i l l e d  and sealed w i t h  aspha l t  i n  1964, b u t  by then  an unknown q u a n t i t y  o f  

r a d i o a c t i v i t y  had been spread over  severa l  square k i l ome te rs  i n  t h e  f e c a l  

p e l l e t s  and sca ts  o f  j a c k r a b b i t s  and t h e i r  major  predators .  A f t e r  a  pre-  
2 

l i m i n a r y  survey a  10 km c o n t r o l l e d  access area, des ignated t h e  B-C C r i b  

Cont ro l  Zone, was es tab l i shed  and marked. 

There was no inc rease  i n  t he  number o f  r a d i o a c t i v e l y  contaminated 

droppings a f t e r  1964, i n d i c a t i n g  t h a t  t h e  source had been sealed. I n  t h e  

ensuing years,  phys i ca l  decay has reduced t h e  a c t i v i t y  o f  most nuc l i des  

and t h e  remain ing a c t i v i t y  i s  predominant ly  9 0 ~ r  and 1 3 7 ~ s .  I n  1969 

approx imate ly  46,000 cub i c  meters o f  g rave l  were used t o  cover and s t a b i -  

l i z e  t h e  trenches t o  more p o s i t i v e l y  i s o l a t e  t h e  s t o r e d  m a t e r i a l  f rom b i o -  

l o g i c a l  as we1 1  as phys i ca l  means o f  d i spe rsa l  . 

OBJECT1 VES 

The p r imary  o b j e c t i v e  o f  o u r  program was t o  c o l l e c t  da ta  rega rd ing  

t h e  d i s t r i b u t i o n  and general  l e v e l s  o f  a c t i v i t y  i n  animal droppings i n  

l and  ad jacen t  t o  t h e  B-C Cr ibs;  t o  c o r r e l a t e  these da ta  w i t h  i n f o r m a t i o n  

on p a t t e r n s  o f  animal behavior ,  vege ta t i on  assoc ia t ions ,  p r e v a i l i n g  wind 

pa t t e rns ,  s o i  1  c h a r a c t e r i s t i c s ,  o r  any o t h e r  environmental  c h a r a c t e r i s t i c  

t h a t  m i g h t  h e l p  desc r i be  t he  p a t t e r n  o f  depos i t ion ;  t o  i n t e g r a t e  t h e  i n f o r -  

mat ion i n t o  a  s e r i e s  o f  recommendations f o r  f u t u r e  s o i l ,  vege ta t i on  and 

animal s t u d i e s  i n  t h e  B-C C r i b  Area t h a t  would be expected t o  y i e l d  more 

i n f o r m a t i o n  p e r  manlhour o f  e f f o r t  than  would o therw ise  be t h e  case. The 

s tudy  was - n o t  designed t o  produce a  d e t a i l e d ,  q u a n t i f i e d  d e s c r i p t i o n  o f  

t h e  a rea l  e x t e n t  o f  t h e  contaminat ion,  t h e  t o t a l  amounts and types o f  con- 

tam ina t i on  ( i n v e n t o r y ) ,  no r  were we charged w i t h  de te rmin ing  e i t h e r  t h e  

f a t e  o f  t h e  contaminated p e l l e t s  i n  t h e  ecosystem o r  t h e i r  p o t e n t i a l  h e a l t h  

hazard. These more s p e c i f i c  o b j e c t i v e s  w i l l  be l o g i c a l  extens ions o f  t h i s  

p r e l i m i n a r y  s t a t i s t i c a l  sampl ing survey. 



We c a u t i o n  readers a g a i n s t  making e x t r a p o l a t i o n s  based on t h i s  r e p o r t .  

Al though t h e  da ta  a re  q u i t e  ex tens ive  and p resen t  some apparent bases f o r  

making conc lus ions  rega rd ing  t he  spread of contaminat ion,  t h i s  was o n l y  t h e  

p r e l i m i n a r y  survey r e q u i r e d  t o  suppor t  more thorough s tud ies .  

DESCRIPTION OF AREA 

The B-C Cr ibs  a r e  l o c a t e d  approx imate ly  400 m south o f  t h e  200 East  

Area main ga te  on a l e v e l  p l a i n  t h a t  s lopes towards t he  Columbia R i v e r  

13 kni t o  t h e  no r theas t  and Cold Creek V a l l e y  8 km t o  t h e  southwest. Aver- 

age e l e v a t i o n s  a r e  223 m w i t h  l o c a l  v e r t i c a l  r i s e s  o f  l e s s  than  15 m. Con- 

tou rs  r u n  e a s t  t o  west through t h e  area except  f o r  t he  s e m i - s t a b i l i z e d  sand 

dunes l o c a t e d  3.2 km south:  they  a r e  arranged on a west-southwest t o  east -  

no r t heas t  a x i s .  S o i l s  a re  ma in l y  Rupert  sands and Burbank loamy sands 

(Hajek, 1966). 

Records f rom t h e  B a t t e l l e  Atmospheric Sciences Department i n d i c a t e  

t h a t  t h e  average annual temperature i s  53.1°F, w i t h  an average annual h i g h  

o f  64.8"F and an average annual low o f  41 .4"F. Temperatures i n  excess o f  

100°F o r  below 0°F a r e  n o t  uncommon. The average annual p r e c i p i t a t i o n  i s  

15.9 cm (6.25 i nches )  w i t h  t h e  m a j o r i t y  o f  t he  b i o l o g i c a l l y  impo r tan t  pre-  

c i p i t a t i o n  conling between t h e  months o f  October and A p r i l .  P r e v a i l i n g  

winds a r e  f r om t h e  nor thwest ,  w h i l e  p r e v a i l i n g  h i g h  winds a r e  from t h e  

southwest (Stone e t  a1 . , 1972). 

The und i s tu rbed  vege ta t i on  can be c l a s s i f i e d  as t h e  Ar temis ia IPoa,  - 
Sagebrush/Sandbergls B lue  Grass, a s s o c i a t i o n  common t o  t h e  shrub-steppe 

o f  sou thcen t ra l  Washington a t  e l e v a t i o n s  l e s s  than 300 m ( Daubenmire, 

1970). Sagebrush, g e n e r a l l y  1 m i n  h e i g h t  o r  more, forms a cont iguous 

shrub cover  i n  areas o f  minimal d is tu rbance .  Where f i r e  o r  mechanical 

d is tu rbances  have removed t h e  sagebrush t he  dominant shrub appears t o  be 

rabb i t b rush ,  Chrysothamnus nauseosus and - C. v i s c i d i f l o r u s .  The ground 

cover would norma l l y  c o n s i s t  o f  s c a t t e r e d  c l  umps o f  Sandberg Blue Grass, 

b u t  a l i e n  annuals such as cheatgrass (Bromus tectorum) have become dom- 

i n a n t  i n  these d i s t u r b e d  sandy s o i l s .  Tumbleweeds, Sa lso la  k a l i ,  a r e  

a l s o  f r equen t  invaders  o f  d i s t u r b e d  s i t e s  w i t h i n  t h e  B-C C r i b  Area. 



Mule deer, Odocoileus hemionus, a r e  t he  most common, conspicuous 

l a r g e  mammal; they  range i n  severa l  areas between Gable Mountain and t he  

200 Areas. A t  one t ime  l a r g e  popu la t ions  o f  b l a c k - t a i l e d  j a c k r a b b i t s  were 

found i n  t he  v i c i n i t y ,  b u t  i n  r ecen t  t imes t he re  has been a  sharp d e c l i n e  

i n  dens i t i es .  The d e c l i n e  i n  numbers r e f l e c t s  a  r e d u c t i o n  i n  popu la t ions  

o f  j a c k r a b b i t s  over  t he  e n t i r e  Hanford Reservat ion. Long-term, h i g h  ampi i -  

tude f l u c t u a t i o n s  i n  numbers i s  a  c h a r a c t e r i s t i c  o f  t h i s  species over  much 

o f  i t s  range. A t  p resen t  t h e  most abundant mammals a r e  t he  roden ts  i n c l u d -  

i ng pocket  mi ce , Perognathus parvus ; deer mice , Peromyscus manicul  a tus ; 

ha rves t  mice, Reithrodontomys megalot is ;  and grasshopper mice, Onychomys 

leucogaster .  Coyotes, Canis l a t r a n s ;  bobcat, Lynx r u f u s ;  and badger, 

Taxidea taxus; a r e  t h e  most common preda to rs  on smal l  mammals. 

Western meadowlarks, S t u r n e l l a  neglecta,  a re  t he  most abundant r e s i -  

dent  b i r d  a1 though t h e r e  a re  numerous species o f  water fowl  and m ig ra to r y  

b i r d s  us ing  t h e  nearby ponds. More obvious a re  t h e  r a p t o r i a l  b i r d s  such as 

Swai nson's Hawk, Buteo swainsoni ; Golden Eagle, Aqui l a  chrysaetos; American 

K e s t r a l  (Sparrow Hawk), Fa1 co sparvar ius  ; Red- tai  l e d  Hawk, Buteo jamai cens i  - s ; 

Great-horned Owl, Bubo v i r g i n i a n u s ;  Long-eared Owl, -- Asio otus;  and Burrowing 

Owl , Speotyto cun i  c u l  a r i  a. 

Representat ive r e p t i l e s  i n c l u d e  P a c i f i c  Northwest r a t t l e s n a k e ,  C ro ta l  us 

v i r i d i s  oreganus; b u l l  o r  gopher snake, P i t uoph i s  melanoleucus; ye l l ow-  

be1 1  i e d  race r ,  Col uber c o n s t r i c t o r ;  t h e  s i de- b lo t ch  1  i zard, - Uta stansbur iana;  

and t h e  pigmy horned l i z a r d ,  Phrynosoma doug lass i .  

METHODS 

From 1  January t o  1  May 1972 severa l  meetings were h e l d  w i t h  ARHCO and 

BNW personnel t o  ga the r  as much i n f o r m a t i o n  as p o s s i b l e  concern ing what was 

p r e v i o u s l y  known about t h e  d i s p e r s i o n  o f  t h e  contaminated p e l  l e t s .  The 

B-C C r i b  Area was v i s i t e d  severa l  t imes t o  a l l o w  us t o  f a m i l i a r i z e  ourse lves 

w i t h  t h e  t e r r a i n  so t h a t  va r ious  sampling procedures cou ld  be eva lua ted  f o r  

t h e i r  a p p l i c a b i l i t y .  Personnel a l s o  learned  t h e  c o r r e c t  r a d i a t i o n  s a f e t y  

procedures t h a t  a p p l i e d  d u r i n g  t h e  study. 



Crews c o n s i s t i n g  o f  between one t o  f i v e  B a t t e l  l e  s t a f f  e c o l o g i s t s  con- 

ducted t h e  f i e l d  s tud ies  d u r i n g  June, 1972 and May-June, 1973. A  l a r g e ,  

conspicuous sagebrush, l o c a t e d  approx imate ly  100 m  southeast  o f  t h e  south-  

e a s t  co rner  o f  t h e  B-C C r i b  Area, was niarked w i t h  f l u o r e s c e n t  su rveyo r ' s  

f l a g g i n g  and des ignated as t he  Center P o i n t  (CP). Th i s  Center P o i n t  was 

chosen as a  convenient,  r e a d i l y  observable re fe rence  p o i n t  f o r  t h e  f i e l d  

crew, and i t  has no d i r e c t  r e l a t i o n  t o  t h e  focus o f  exposed contaminated 

s a l t s .  

Each man was p rov ided  w i t h  a  hand-held compass, a  Geiger-Muel ler  (GM) 

counter ,  and a  no te  pad f o r  r eco rd ing  p r imary  data.  A f t e r  some p r e l i m i n a r y  

t r i a l s  i n  t h e  f i e l d  on t h e  f i r s t  day o f  t he  s tudy,  t h e  f o l l o w i n g  procedure 

was adopted: (1) s t a r t i n g  f rom t h e  CP, t h e  e c o l o g i s t  would t ake  20 s teps 

a long  an assigned heading; ( 2 )  on t h e  20th s tep  he would measure t h e  l e v e l s  

o f  r a d i o a c t i v i t y  (y) w i t h i n  t h e  c i r c u l a r  area o f  ground t h a t  c o u l d  be 

reached f rom a  stooped p o s i t i o n ,  r e c o r d i n g  t he  f o l l o w i n g  i n f o r m a t i o n :  

( i  ) l e v e l  o f  background a c t i v i t y  i n  counts per  minute (cprn) ; ( i i  ) t he  num- 

be r  o f  p o i n t  sources i n  excess o f  background 1  eve1 s  and t h e  read ings  i n  

cpm f o r  each; ( i i i )  cognate i n f o r m a t i o n  o f  b i o l o g i c a l  s i g n i f i c a n c e  t o  be 

used i n  l a t e r  i n t e r p r e t a t i o n  o f  t he  data.  Such i n f o r m a t i o n  m igh t  i n c l u d e  

no ta t i ons  on whether t h e  a c t i v i t y  was assoc ia ted  w i t h  f e c a l  p e l l e t s ,  what 

animal produced t h e  f e c a l  m a t e r i a l  , presence o f  contaminated u r i n e ,  con- 

tami nated s o i  1  , p r o x i m i t y  t o  s p e c i f i c  vege ta t i on  types such as Ar ten i i s ia ,  

Bromus, Sa lso la ,  general  topography, s o i l  type,  and presence o f  man-made 

s t r u c t u r e s  such as roads, power l i n e s ,  and b u i l d i n g s .  When roads were 

crossed, t h e  l o c a t i o n  o f  t h e  c ross ing  was niarked w i t h  r e d  su rveyo r ' s  f l a g -  

g i n g  t o  a i d  i n  f i n d i n g  t h e  o u t l y i n g  segments o f  c e r t a i n  r a d i i  f o r  f u t u r e  

f i e l d  s tud ies .  

A  t o t a l  o f  29 r a d i i  were surveyed f rom CP d u r i n g  June, 1972 (F igu re  1). 

The r a d i i  were r e g u l a r l y  p laced  every  11.25" i n  a  c lockwise  d i r e c t i o n  s t a r t -  

i n g  a t  0' (Nor th ) .  The o n l y  excep t ion  occur red  i n  t h e  4 t h  quadra t  (270' t o  

360") where r a d i i  a t  22.5" i n t e r v a l s  were es tab l  ished. T h i s  quadrat  i n c l u d e d  



FIGURE 1. Ecological survey Transects Superimposed on an Aerial Photograph Mosaic of the B-C Cribs, 
200 East Area. Measurements of a c t i v i t y  a r e  presented i n  counts per minute (cprn): white 
areas on rad i i  indicate  background levels ;  black areas indicate  measurements i n  excess of 
500 cprn; white c i r c l e s  represent a c t i v i t y  i n  excess of 100,000 cpm. 
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much o f  t h e  asphal t- covered p o r t i o n  o f  t h e  B-C Cr i bs  and d i d  n o t  war ran t  

t h e  a d d i t i o n a l  e f f o r t  t o  r u n  r a d i i  a t  c l o s e r  i n t e r v a l s .  A second r a d i u s  

a t  135" was a l s o  surveyed. 

I n  May, 1973 seven a d d i t i o n a l  t r a n s e c t s  were e s t a b l i s h e d  f rom CP i n  

t h e  B-C Cr i bs  p a r a l l e l  t o  headings used i n  1972. The d u p l i c a t e  observa- 

t i o n s  were made so t h a t  l i n e s  which s t i l l  y i e l d e d  a c t i v i t y  i n  1972 cou ld  

be extended o u t  beyond t h e  l i m i t  o f  contaminated p e l l e t s .  Another r e f e r -  

ence p o s t  was e s t a b l i s h e d  near  t h e  abandoned gun b a t t e r y  approx imate ly  

3.2 km e a s t  o f  t h e  B-C Cr ibs .  A t o t a l  o f  18 t r a n s e c t s  were surveyed f o r  

d is tances  o f  f rom 0.8 t o  1.6 km f rom t h e  b a t t e r y  and measurements and 

observa t ions  were made i n  t h e  usual way (F igu re  2) .  Three power po les  and 

a s u b s t a t i o n  5 km south t o  southwest o f  t h e  B-C Cr i bs  were a l s o  used as 

foca l  p o i n t s  f o r  su rvey ing  23 r a d i i  back towards t h e  source o f  contamina- 

t i o n  (F igu re  2).  A l l  o f  these o u t l y i n g  t r a n s e c t s  were e s t a b l i s h e d  t o  de te r-  

mine whether any contaminated p e l l e t s  m igh t  have been depos i ted  f a r t h e r  

than t h e  2.4 km surveyed i n  1972. 

I t  i s  w e l l  t o  keep i n  mind t h a t  t h e  p r o p o r t i o n  o f  t h e  area o f  l a n d  

l y i n g  a long  a r a d i i  t h a t  was a c t u a l l y  sampled was q u i t e  sma l l .  A rough 

es t imate  o f  t h i s  area can be ob ta i ned  by cons ide r i ng  a r e c t a n g l e  20 s teps 

l ong  w i t h  a w i d t h  equal t o  t h e  d iameter  o f  t h e  c i r c u l a r  area sampled a t  

each 20-step i n t e r v a l .  The average d i s tance  covered w i t h  20 s teps  by t h e  

f i e l d  e c o l o g i s t s  was found t o  be approx imate ly  16 m, and t h e  average diam- 

e t e r  o f  t h e  c i r c l e  sampled a t  each 16 m i n t e r v a l  was 1.4 m. Hence, 

Area o f  r e c t a n g l e  = 16 m x 1.4 m = 22.4 m 2 

Area o f  c i r c l e  surveyed = nr2 = (3.14)(0.70)m2 
= 1.54 m 2 

z (100) = 7% Percentage o f  r a d i i  r e c t a n g l e  surveyed = 22,4 

RESULTS AND DISCUSSION 

The r e s u l t s  o f  t h e  1972 f i e l d  s tudy  a r e  g i ven  i n  Appendix 1 and 

F igure  1. Appendix 1 l i s t s  t h e  maximum and minimum a c t i v i t y  observed 

a t  each 20-step i n t e r v a l  a long  r a d i i  sampled. The date,  GM coun te r  



200 EAST AREA 

ONED GUN BATTERY 

K I  LOMUERS 

FIGURE 2. Eco log ica l  Survey Transects  Estab l  i shed  i n  1973 
t o  Determine Maxinium D ispersa l  o f  Contami nated 
J a c k r a b b i t  P e l l e t s .  The approximate e x t e n t  o f  
t h e  1972 B-C C r i b  survey i s  i nc l uded  f o r  r e f e r -  
ence. The l o c a t i o n  o f  a  contaminated coyote 
s c a t  found i n  1973 i s  i nd i ca ted .  



i d e n t i f i c a t i o n ,  and t h e  worker a r e  i d e n t i f i e d  f o r  each r a d i i .  No at tempt  

was made t o  determine t h e  e f f i c i e n c i e s  of  t h e  GM counters used s i n c e  t h e  

o b j e c t i v e s  o f  t h e  s tudy  d i d  n o t  demand t h a t  we so lve  t he  problems, espe- 

c i a l l y  geometry, necessary f o r  conve r t i ng  f i e l d  measured count  r a t e s  t o  

d i s i n t e g r a t i o n s  pe r  minute.  

I n  F igure  1 we have superimposed t h e  r a d i i  on an a e r i a l  photograph 

mosaic o f  t h e  B-C C r i b  Area. B lack areas a long  r a d i i  i n d i c a t e  those  sam- 

p l i n g  s i t e s  where t h e  a c t i v i t y  recorded was i n  excess o f  a  background l e v e l  

o f  approx imate ly  500 cpm. White zones rep resen t  s i t e s  where a c t i v i t y  was 

a t  background l e v e l s .  C i r c u l a r  p o i n t s  show t h e  p o s i t i o n  o f  samples r e g i s -  

t e r i n g  g r e a t e r  than' 100,000 cprn on t h e  GM counters  used. F igu re  1 may 

g i v e  t h e  impress ion t h a t  t he  e n t i r e  area a long  t h e  r a d i i  was sampled, how- 

ever,  as we exp la i ned  above, t h i s  was n o t  t h e  case. 

Contaminat ion occurs i n  a l l  d i r e c t i o n s  f rom CP. However, i t  appears 

t h a t  t h e  quadra t  southwest o f  CP (south and southwest o f  t h e  c r i b  area)  i s  

contaminated more u n i f o r m l y  w i t h  a c t i v i t y  i n  excess o f  background l e v e l s .  

There appears t o  be a sma l l e r  f requency o f  contaminat ion i n  t h e  no r theas t  

and nor thwes t  quadrats  r e l a t i v e  t o  t h a t  found t o  t he  south and southwest. 

An examinat ion o f  t h e  da ta  i n  Appendix 1  enables one t o  ge t  a  f e e l  f o r  t h e  

general  l e v e l s  o f  contaminat ion found a long  t h e  r a d i i  and t o  r ough l y  com- 

pare  these l e v e l s  between r a d i i  . 
We observe, f o r  example, t h a t  measurements g r e a t e r  than  20,000 cpm 

a re  a lmost  always found w i t h i n  25 survey p o i n t s  o f  CP (approx imate ly  400 m) 

on a l l  r a d i i  sampled. I n  genera l ,  t he  l e v e l s  o f  a c t i v i t y  a r e  h i ghe r  and 

more f r e q u e n t  on those r a d i i  i n  t h e  2nd and 3 r d  quadrats  (90° through 270') 

than those i n  t h e  1 s t  and 4 t h  quadrats  (270' through 90'). However, h i g h  

read ings  were ob ta i ned  i n  a l l  d i r e c t i o n s  f rom t h e  c r i b s .  
- .  

F igu re  1 a l s o  shows t h a t  samples w i t h  a c t i v i t y  i n  excess o f  100,000 cpm - .  
h 

a r e  found cons iderab le  d is tances  f r om CP. These ve ry  h i g h  read ings  were -. .. 
found on r a d i i  f r om 11 2" through 292", i .e. , i n  t h e  southeast,  south,  south-  < 

west, and west d i r e c t i o n s .  Some o f  t h e  h i g h  readings were made up t o  1.6 km -. 

f rom t h e  c r i b s .  Using t h e  p r e l i m i n a r y  c a l c u l a t i o n s  ob ta ined  i n  t h e  p rev ious  
a 



BNWL- 1 794 

s e c t i o n  t o  es t imate  t h e  p r o p o r t i o n  o f  l and  a long each r a d i i  a c t u a l l y  surveyed, 

we conclude t h a t  by sampl ing a t  20-step i n t e r v a l s  o n l y  about 7% o f  t h e  pe l -  

l e t s  w i t h  a c t i v i t y  i n  excess o f  100,000 cpm were a c t u a l l y  found (assuming 

these r a d i o a c t i v e  pe l1  e t s  a r e  randomly d i s t r i b u t e d  a long  t h e  r a d i i ) .  We 

es t imate  t h a t  i f  each r a d i i  would have been sampled i n  i t s  e n t i r e t y ,  r a t h e r  

than  a t  16-m i n t e r v a l s ,  a t o t a l  of 560 + 85 ( t o t a l  + s tandard d e v i a t i o n )  

p e l  l e t s  i n  excess o f  100,000 cprn would have been recorded. O f  t he  2625 

c i r c u l a r  areas sampled i n  1972, 278 o r  10.6% had readings i n  excess o f  

10,000 cpm. O f  these 278 c i r c u l a r  areas, 179 o r  64% were found w i t h i n  

0.5 km o f  t he  CP, 23.4% were between 0.5 and 1.0 km, and t h e  remain ing 12.2% 

were f a r t h e r  than 1 km f rom t h e  center .  

Data gathered on t he  seven a d d i t i o n a l  r a d i i  measured d u r i n g  1973 d i d  

n o t  a1 t e r  t h e  resu l  t s  ob ta ined  i n  1972, r a t h e r  they  compl emented t h e  obser- 

v a t i o n s  made du r i ng  t h e  more i n t e n s i v e  survey (Appendix 1 ) .  Measurements 

made a long t h e  t r ansec t s  r a d i a t i n g  f rom t h e  abandoned gun b a t t e r y  (Table 1 )  

and t h e  power l i n e s  (Table 2) y i e l d e d  negat i ve  da ta  w i t h  one except ion:  a 
contaminated coyote s c a t  was found near t h e  gun b a t t e r y  (F igure  2 ) .  The 

nega t i ve  da ta  a re  u s e f u l ,  however, s i nce  they  suppor t  ou r  p rev ious  observa- 

t i o n s  t h a t  most o f  t h e  contaminated j a c k r a b b i t  p e l l e t s  a re  found w i t h i n  

2.4 km o f  t h e  c r i b s .  

Keeping i n  mind t h e  caveat a t  t h e  end o f  t h e  INTRODUCTION, we have 

r e s i s t e d  t h e  tempta t ion  t o  use t h e  count  da ta  i n  Appendix 1 t o  compute some 

q u a n t i t a t i v e  es t imate  o f  t h e  amount o r  i nven to ry  o f  contaminat ion i n  t h e  

surveyed area. The da ta  were c o l l e c t e d  f o r  t h e  purpose o f  e s t i m a t i n g  t h e  

genera l  d i s t r i b u t i o n  o f  contaminated samples over  t h e  surveyed area and n o t  

t o  o b t a i n  accura te  measures o f  t h e  amount o f  con tamina t ion  present .  I f  the  

o b j e c t i v e  had been t o  es t imate  t h e  t o t a l  amount o f  contaminat ion i n  t h e  area 

then  a sampl ing scheme much d i f f e r e n t  than t h a t  a c t u a l l y  used would have 

been requ i red .  The impo r tan t  p o i n t  here i s  t h a t  t h e  o b j e c t i v e  o f  t h e  s tudy  

determines t h e  sampl ing p l a n  used, and t h a t  a s i n g l e  sampl ing p l a n  w i l l ,  i n  

most cases, n o t  y i e l d  da ta  t h a t  can be used t o  adequately f u l f i l l  more than  

one o b j e c t i v e .  



TABLE 1. Summary o f  Measurements Made Along Transects  Rad ia t i ng  
f rom Abandoned Gun Implacement, 200 East Area, 1973 

Radius Number o f  
Date Heading ( " )  Length (m) S t a t i o n s  Resu l ts  

TOTAL 

Background l e v e l s  

Coyote sca t  > 100,000 cpm, 
560 m o u t  

Background l e v e l s  

Background l e v e l s  

Background l e v e l s  

Background 1 eve1 s 

Background l e v e l  s 

Background l e v e l  s 

Background l e v e l  s 

Background l e v e l s  

Background l e v e l  s 

Background l e v e l s  

Background l e v e l s  

Background l e v e l s  

Background l e v e l s  

Background l e v e l s  

Background l e v e l s  

Background l e v e l s  

1 coyote s c a t  above background 



TABLE 2. Summary o f  Measurements Made Along Transects  R a d i a t i n g  f r om Power L i n e  Poles 
i n t o  B-C C r i b  Area, 1973. 

Radi us Number o f  
L o c a t i  on - Date Heading ( " )  Length (m) S t a t i o n s  Resu l t s  

Po le  S 232 6/26/73 10 
20 
3 0 
40 
5 0 
60 
7 0 
80 

A 

W 

Pole  S 242 

Subs ta t i on  

Cont inued 

Background 
Background 
Background 
Background 
Background 
Background 
Background 
Background 

l e v e l s  
1 eve l  s 
1 eve l  s 
l e v e l s  
l e v e l s  
1 eve l  s 
1 eve l  s 
1 eve l  s 

Background l e v e l s  
Background l e v e l s  
Background l e v e l s  
Background l e v e l s  
Background l e v e l s  

Background 1 eve l  s 
Background 1 eve l  s 
Background 1 eve l  s 
Background 1 eve l  s 
Background l e v e l s  



TABLE 2. (contd)  

Locat ion  Date Heading ( "1  
Radi us 

Length (m) 
Number o f  
S ta t i ons  Resul ts  

Pole S 222 

TOTAL 

Background 1 evel  s 
Background l e v e l s  
Background 1 eve l  s 
Background l e v e l s  
Background l e v e l s  

Background 1 eve l  s 



We can make some p r e l  im ina ry  observat ions concern ing t h e  apparent d i s -  

t r i b u t i o n  o f  t he  contaminat ion and some o f  t he  environmental  parameters 

mentioned i n  t he  INTRODUCTION. F i r s t ,  t h e  p r e v a i l i n g  winds a r e  f rom t h e  

nor thwest  and t h e  p r e v a i l i n g  h i g h  winds a re  f rom t h e  southwest. The d i s -  

t r i b u t i o n  p a t t e r n  o f  a c t i v i t y  measured appears t o  r a d i a t e  f rom t h e  c r i b s  

i n t o  r a t h e r  than  away f rom t h e  p r e v a i l i n g  winds. It i s  obvious t h a t  winds 

c l ose  t o  t h e  ground have s o r t e d  and nioved t h e  p e l l e t s ,  b u t  i t  appears t h a t  

much o f  the  movement has been f rom t h e  r e l a t i v e l y  bare areas between shrubs, 

" dese r t  pavement," i n t o  t h e  nearby vege ta t i on  and d e b r i s  under t h e  shrubs. 

It a l s o  appears t h a t  t h e  contaminated p e l l e t s  a r e  d i s t r i b u t e d  c o n t r a r y  t o  

r a t h e r  than p a r a l l e l  w i t h  t h e  l and  contours.  

Dur ing t he  f i e l d  t r i p s  i t  was noted t h a t  t h e  vege ta t i on  assoc ia t i ons  

t o  t h e  south were more dense, had t a l l e r  more hea l t hy  sagebrush, and 

appeared t o  be l e s s  d is tu rbed .  Examinat ion o f  t h e  a e r i a l  photographs con- 

f i r m e d  these observat ions.  I n  F igure  1 you can see t h e  increased d e n s i t y  

o f  shrubs p a r t i c u l a r l y  between headings 112.5" and 25g0, r a d i i  t h a t  a l s o  

con ta ined  much o f  t h e  contaminat ion recorded. 

C e r t a i n  behav io ra l  c h a r a c t e r i s t i c s  o f  t he  b l a c k - t a i l e d  j a c k r a b b i t  

l ead  us t o  b e l i e v e  t h a t  t h e  presence o f  most o f  t h e  contaminated p e l l e t s  

i n  denser vege ta t i on  i s  more than c o i n c i d e n t a l .  Jack rabb i t s  p r e f e r  shrub- 

covered h a b i t a t s .  On t h e  Hanford Reservat ion few j a c k r a b b i t s  a r e  observed 

i n  l a rge ,  open areas devo id  o f  shrubs: they  even appear t o  be t o t a l l y  

absent f rom t h e  lush ,  perenn ia l  grasslands t h a t  have few shrubs. Since 

j a c k r a b b i t s ,  l i k e  a l l  hares, do n o t  b u i l d  burrows, they  use shrubs f o r  

s h e l t e r  t o  avo id  d e t e c t i o n  by preda to rs ,  t o  h e l p  ma in ta i n  t h e i r  body hea t  

i n  a very  r i g o r o u s  environment, and as a source o f  food when more d e s i r a b l e  

f o r b s  and grasses a r e  absent (Dalquest,  1948; I n g l e s ,  1965). Hansen and 

F l  i n d e r s  (1969) r e p o r t e d  t h a t  b l a c k - t a i  l e d  j a c k r a b b i t s  f eed  i n  t he  open 

vege ta t i on  ad jacen t  t o  denser communities. Dur ing d a y l i g h t  hours they  

r e s t  under shrubs, t h e  denser t h e  b e t t e r .  I t  would be reasonable t o  be1 i e v e  

t h a t  j a c k r a b b i t s  removing contaminated s a l t s  f rom t h e  B-C Cr i bs  g e n e r a l l y  

r e tu rned  t o  t h e  denser stands of vege ta t i on  t o  t h e  south f o r  f eed ing  and 

r e s t i n g .  



The l a r g e  area t h a t  was f i n a l l y  contaminated no doubt i n c l u d e d  t h e  

home ranges o f  many i n d i v i d u a l  hares. Jack rabb i t s  a r e  thought  t o  conf ine 

t h e i r  1  i f e  a c t i v i t i e s  t o  an area o f  r ough l y  8-16 hectares.  One would 

expect  t o  f i n d  most o f  t h e  contaminat ion centered near t h e  source o f  expo- 

sure, which i s  where i t  i s  found. 

The l e v e r e t s ,  o r  j u v e n i l e  hares, do emigrate f rom t h e i r  n a t a l  form 

o r  nes t .  They would have body burdens i n c l u d i n g  a c t i v i t y  t r a n s f e r r e d  f rom 

t h e i r  dam as w e l l  as a c t i v i t y  from t h e  s a l t  l i c k .  Emigra t ing  subadu l ts  

and d i sp laced  a d u l t s  would account f o r  t h e  a c t i v i t y  d ispersed  ove r  t h e  
2 10 km area. Movements o f  1.5-3 km a r e  n o t  unusual f o r  j a c k r a b b i t s ;  some 

hares move up t o  19 km. It would appear t h a t  t he  a c t i v e  dunes south o f  

t he  c r i b s  ac ted  as a n a t u r a l  b a r r i e r  t o  displacement s i nce  we have found 

no contaminated hare p e l  l e t s  on t h e  f a r  s i d e  o f  t h e  dunes. 

Because t he  source o f  contaminat ion was l o c a l i z e d ,  you would expect  

t h a t  t h e  d e n s i t y  o f  contaminated p e l l e t s  would d e c l i n e  r a p i d l y  as you moved 

away f rom t h e  source. It would appear t h a t  t h e  maximum d i s tance  i n v o l v e d  

i n  t h e  spread i s  a  f u n c t i o n  o f  t he  d i s tance  moved by an unknown p r o p o r t i o n  

o f  t h e  m i g r a t i n g  p o p u l a t i o n  t h a t  had been exposed e i t h e r  p r e n a t a l l y  o r  a t  

t h e  s a l t  l i c k .  S ince we found contaminat ion a t  l e a s t  2.4 km f rom t h e  B-C 

Cr ib ,  we must assume t h a t  t h e r e  i s  a  f i n i t e ,  a l b e i t  ve r y  low, p r o b a b i l i t y  

t h a t  o t h e r  p e l l e t s  cou ld  be found a t  g r e a t e r  d is tances  f r om t h e  source. 
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APPENDIX 

Measurements o f  R a d i o a c t i v i t y  (counts per  minute) 

Recorded a t  16-Meter I n t e r v a l s  Along Transects 

from the  B-C Cr ibs,  200 East Area 



D i r e c t i o n :  0" (No r th )  

Date: June 12, 1972 

20-Step 
I n t e r v a l s  

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
2 1 
22 
23 
24 
2 5 
2 6 

MIN. 

250 
2,000 

40 0 
300 
250 
200 
200 
200 
2 00 
200 
400 
2 00 
400 
500 
25 0 
400 
4 00 

2,000 
200 
25 0 
200 
40 0 
150 
200 
200 
200 

MAX. 

550 
10,000 

1,000 
400 
350 
250 
250 
250 
450 
300 
600 
450 
550 
800 
450 

2,000 
6 00 

6,000 
550 
600 
600 

1,000 
250 
250 
300 
400 

Operator:  D ick  Gies 

Machine No.: 1150 

20-Step 
I n t e r v a l  s 

2 7 
2 8 
2 9 
30 
3 1 
32 
3 3 
34 
3 5 
36 
37 
38 
3 9 
40 
41 
4 2 
4 3 
44 
45 
46 
47 
48 
4 9 
5 0 
51 
52 

M I N .  

200 
200 
200 
200 
20 0 
400 
200 
200 
200 
200 
200 
200 
200 
200 
100 
100 
200 
100 
100 
250 
150 
200 
100 
100 
2 00 
150 

MAX. 

400 
200 

3,000 
300 
300 

2,000 
200 
300 
200 
200 
250 
350 
250 
200 
200 
200 
800 
200 
200 
2 50 
200 
400 
300 
200 
500 
2 00 



Direc t ion :  11.25' 

Date: June 21, 1972 

20-Step 
I n t e r v a l s  

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
1 3  
14 
15 
16 
17 
18 
19 
2 0 
2 1 
2 2 

MIN. - 
150 
2 00 
200 
1 50 
200 
200 
200 
2 00 
300 
2 00 
20 0 
200 
2 00 
2 00 
200 
2 00 
2 00 
200 
200 
200 
150 
110 

MAX. 

200 
2,000 
1,000 

200 
600 

12,000 
800 
400 

32,000 
900 

16,000 
2,000 
1,000 

20,000 
25,000 

600 
4,000 
8,000 

800 
800 
600 
400 

Opera t o r :  Gowen Moore 

Machine No.: 1529 

20-Step 
I n t e r v a l s  

2 3 
2 4 
25 

26-40 
41 
42 
43 
44 
4 5 
4 6 
4 7 
48 
4 9 
50 
5 1 
52 
53 
5 4 
5 5 
5 6 
57 

MIN. MAX. 
100 300 
11 0 4 00 
110 200 
Skip over-Fenced Area 
100 200 
100 100 
1 00 300 
100 200 
100 2 00 
100 8,500 
100 200 
1 00 100 
100 400 
100 200 
100 2 00 
100 600 
100 4,000 
100 2 00 
100 4,000 
100 110 
100 100 



D i r e c t i o n :  22.5' 

Date: June 12, 1972 

20-Step 
I n t e r v a l s  

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
2 0 
2 1 
2 2 
23 
24 
25 
26 
2 7 
28 
2 9 

M I N .  

20 0 
200 
20 0 
400 
400 
600 
200 
300 
250 
2 00 
250 
200 
400 
200 
40 0 
200 
200 
200 
200 
250 
200 
20 0 
200 
200 
200 
200 
200 
200 
150 

MAX. 
400 
50 0 
900 
400 

5,500 
10,000 

500 
2,000 

500 
700 
600 
200 

9,000 
500 

2,500 
300 
300 

18,000 (TW) 
300 
250 
200 
300 
3 00 
200 
300 
2 00 
2 00 
250 
450 

Operator:  D ick Gies 

Machine No.: 1150 

20-Step 
I n t e r v a l  s 

30 
3 1 
3 2 
33 
34 
3 5 
36 
37 
38 
39 
40 
41 
42 
43 
4 4 
45 
46 
47 
48 
4 9 
5 0 
51 
5 2 
53 
54 
5 5 
5 6 
5 7 

M I N .  

200 
200 
200 
100 
200 
100 
200 
150 
100 
100 
200 
200 
200 
100 
100 
100 
100 
100 
100 
150 
150 
100 
100 
100 
150 
150 
100 
100 

MAX. - 
2 50 
300 
2 00 
250 
3 00 
250 
300 
250 
200 
200 
200 
200 
200 
150 
200 
150 
100 
150 
200 
150 
250 
150 
200 
200 
150 
200 
200 
200 

(TW) - Tumble weeds. 



D i r e c t i o n :  33.75' 

Date: June 21, 1972 

20-Step 
I n t e r v a l s  MIN. MAX. 

Operator: Gowen Moore 

Machine No.: 1529 

20-Step 
I n t e r v a l  s 

38 
3 9 
40 
4 1 
4 2 
4 3 
44 
45 
4 6 
4 7 
48 
49 
50 
5 1 
52 
53 
54 
55 
56 
57 
58 
59 
60 
6 1 
6 2 
63 
64 
6 5 
66 
67 
68 
69 
7 0 
71 
7 2 
73 
7 4 

MIN. 

100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
1 00 
100 
100 
1 00 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
400 
100 
100 
100 
100 
100 
100 
100 
100 
100 

MAX. 

500 
100 

1,500 
300 
400 
200 
200 
200 
200 
2 00 
200 
200 
2 00 
100 
100 
100 
100 
100 
100 
100 
200 
100 
200 
100 
100 
1 00 
100 
100 

5,000 
100 
100 
100 
100 
100 
100 
100 
100 



D i r e c t i o n :  45" (NE) 

Date: June 12, 1972 

20-Step 
I n t e r v a l s  

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
2 2 
23 
24 
2 5 
26 
27 
28 
2 9 
3 0 
31 
3 2 
33 
34 

M I N .  

2 00 
200 
200 
400 
400 
200 
2 50 
200 
200 
200 
3 00 
100 
200 
100 
100 
100 
150 
100 
100 
100 
100 
100 
100 
1 00 
100 
100 
100 
100 
100 
100 
100 
100 
100 
1 00 

MAX. 

550 
200 
2 00 

3,500 
800 
450 

20,000 
300 

1,500 
400 

3,000 
100 
250 
2 00 
300 
250 
800 
250 
250 
100 
100 
200 
200 
200 
300 
100 
200 
350 
150 
1 00 
150 
150 
100 
2 00 

Operator:  Gowen Moore 

Machine No.: 1529 

20-Step 
I n t e r v a l s  

35 
36 
3 7 
38 
39 
40 
41 
42 
43 
44 
45 
4 6 
47 
48 
4 9 
5 0 
5 1 
5 2 
5 3 
5 4 
5 5 
56 
57 
58 
5 9 
60 
6 1 
6 2 
6 3 
64 
65 
66 
67 
68 

M I N .  

100 
100 

5 0 
5 0 

100 
5 0 
50 

100 
5 0 

100 
100 
100 

5 0 
100 
100 

5 0 
100 
100 
100 

5 0 
5 0 
50 
5 0 

100 
5 0 

100 
100 
100 

5 0 
5 0 
5 0 

100 
50 
50 

MAX. 

200 
100 

50 
150 
200 
150 
150 
200 
250 
200 
250 
250 
150 
200 
200 
150 
250 
200 
225 
200 
150 

50 
250 
200 
200 
225 
2 50 
200 
175 
157 
225 
225 
200 
175 



D i r e c t i o n :  56.25" 

Date: June 20, 1972 

20-Step 
I n t e r v a l s  MIN. 

200 
200 
200 
200 
200 
800 
200 
2 00 
200 
2 00 
5 0 
5 0 

100 
100 
100 
100 
100 
1 00 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
1 00 
100 
100 
100 
100 

MAX. 

350 
40 0 
5 00 

15,000 
850 

75,000 
350 
400 

1,500 
25,000 

150 
2 00 
25 0 
2 00 

5,500 
4 00 
2 00 
150 
2 00 
400 
300 
150 
2 00 
2 00 
2 00 

20,000 
200 
2 00 
150 
2 00 

15,000 
150 
200 
2 00 
250 
150 
2 00 
200 
200 
250 

Operator:  Dick F i  t z n e r  

Machine No.: 1392 

20-Step 
I n t e r v a l s  

4 1 
4 2 
43 
4 4 
45 
46 
47 
48 
4 9 
5 0 
5 1 
52 
53 
5 4 
5 5 
56 
5 7 
58 
5 9 
6 0 
6 1 
6 2 
6 3 
64 
6 5 
66 
67 
6 8 
6 9 
70 
7 1 
72 
7 3 
74 
75 
76 
77 
78 
79 
80 

M I N .  

100 
100 
100 
100 
100 
100 
100 
100 
100 
1 00 
100 
100 
100 
1 00 
100 
100 
100 
1 00 
100 
100 
100 
1 00 
100 
100 
100 
100 
100 
100 
100 
1 00 
100 
100 
100 
100 
100 
1 00 
100 
1 00 
100 
100 

MAX. 

2 00 
200 
200 
200 
200 
200 
200 
200 
2 00 
2 00 
200 
200 
200 
200 
200 
200 
2 00 
200 
200 
200 
2 00 
200 
200 
2 00 

8,000 
4,000 

200 
4,000 

200 
250 
200 
2 00 
200 
200 
2 00 
250 
200 
200 
200 
2 00 



D i r e c t i o n :  

20-Step 
I n t e r v a l s  

81 
82 
8 3 
84 
85 
86 
8 7 
88 
8 9 
90 
91 
92 

56.25' (contd)  

M I N .  - MAX. - 
100 200 
100 25 0 
1 00 200 
100 200 
100 2 00 
1 00 2 00 
1 00 150 
100 150 
100 2 00 
100 2 00 
100 2 00 
1 00 150 

20-Step 
I n t e r v a l s  

9 3 
9 4 
9 5 
9 6 
97 
98 
99 

100 
101 
102 
103 
104 

M I N .  

100 
100 
100 
1 00 
100 
100 
100 
100 
100 
100 
100 
100 

MAX. 

200 
200 
200 
200 
2 00 
200 
2 00 
200 
200 
200 
200 
200 



D i r e c t i o n :  67.5' 

Date: June 12, 1972 

20-Step 
I n t e r v a l s  

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
2 0 
21 
22 
2 3 
2 4 
25 
26 
27 
28 
2 9 
30 
3 1 
3 2 
33 
3 4 
35 
3 6 
37 
38 
3 9 
40 

MIN. 

200 
200 
200 
200 
250 
400 
100 
200 
200 
150 
250 
100 
100 
150 
100 
200 
100 
100 
2 00 
150 
1 00 
100 
100 
100 
150 
100 
100 
1 00 

50 
100 
100 
100 

50 
50 
50 

100 
100 

5 0 
100 
100 

MAX. 

400 
500 
550 
425 

1,000 
10,000 

500 
1,000 

950 
550 

1,500 
400 
500 

1,500 
200 

Operator: Gowen Moore 

Machine No.: 1529 

20-Step 
I n t e r v a l  s 

4 1 
42 
4 3 
44 
4 5 
46 
47 
48 
49 
5 0 
5 1 
52 
5 3 
54 
55 
5 6 
57 
58 
59 
6 0 
6 1 
62 
6 3 
64 
6 5 
66 
6 7 
68 
69 
7 0 
7 1 
7 2 
7 3 
7 4 
75 
7 6 
77 
78 
7 9 
80 

MIN. MAX. 

100 200 
100 2 00 
1 00 150 
100 200 
100 200 
100 150 
100 200 
100 150 
100 200 
100 200 
100 200 
100 200 
100 100 
100 100 
100 100 
100 150 
100 150 
100 200 
100 100 
100 100 
1 00 150 
100 200 
100 100 
100 200 
100 2 00 
100 800 
200 2,000 
100 100 
100 200 
1 00 2 00 
100 100 
100 150 
100 200 
100 200 
100 2 50 
100 100 
100 200 
100 100 
100 100 
100 100 



Direc t ion :  67.5' (contd)  

20-Step 
I n t e r v a l s  

8 1 
82 
83  
84 
8 5  
8 6 
8 7 
88 
8 9 
9 0 
91 
92 
9 3 
94 
9 5 
9 6 
97 
98 
99 

100 
101 
102 
103 
1 04 
105 

M I N .  - 
100 
100 
100 
100 
100 
100 
1 00 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
1 00 
100 
100 
100 
100 
100 

5 0 
50 

MAX. - 
100 
100 
100 
100 
100 
100 
150 
100 
200 
200 
100 
2 00 
200 
150 
2 00 
200 
100 
200 
150 
1 00 
100 
2 00 
200 
100 
2 00 

20-Step 
I n t e r v a l s  

106 
107 
108 
109 
110 
111 
112 
113 
114 
115 
116 
117 
118 
119 
120 
121 
122 
123 
124 
125 
126 
127 
128 
129 
130 

M I N .  - 
50 

100 
50 
5 0 
5 0 
50 
50 
50 
5 0 
5 0 
5 0 
5 0 
50 
50 

100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 

MAX. 
100 
100 
250 
200 
100 

50 
5 0 

100 
100 
100 
150 
150 
150 
200 
250 
150 
100 
100 
100 
100 
100 
100 
100 
100 
100 



D i r e c t i o n  : 78.75" 

Date: June 20, 1972 

20-Step 
I n t e r v a l s  

1 
2 
3 
4 
5 .  
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
2 3 
24 
25 
26 
2 7 
28 
2 9 
3 0 
3 1 
32 
3 3 
34 
35 
36 
37 
38 
39 
40 
41 
4 2 
43 
44 
4 5 

MIN. - 
200 
200 
100 
300 
250 
250 
300 
250 
150 
150 
150 
150 
150 
1 00 
100 
100 
250 
100 
100 
100 

50 
5 0 

100 
5 0 
50 
50 
50 
50 
50 
50 
5 0 
5 0 
5 0 
5 0 
5 0 
50 
50 
50 
50 
50 
5 0 

150 
150 
150 
150 

MAX. 

350 
400 
150 

40,000 
2,500 

400 
35,000 
15,000 

4,000 
4,000 

200 
200 
250 
250 
250 

3,000 
30,000 

150 
6,000 

150 
150 
150 
150 
150 
150 
150 
150 
150 
150 
250 
300 
150 
150 
150 
150 
150 

1,500 
150 
150 
150 
150 
200 
200 
200 
250 

Opera t o r :  Dick F i  t z n e r  

Machine No. : 1392 

20-Step 
In te rva  1 s 

4 6 
4 7 
48 
49 
50 
5 1 
52 
53 
54 
55 
5 6 
5 7 
58 
59 
60 
61 
6 2 
6 3 
64 
65 
6 6 
6 7 
68 
6 9 
70 
7 1 
72 
7 3 
74 
75 
76 
77 
78 
79 
80 
8 1 
8 2 
8 3 
84 
85 
86 
8 7 
88 
8 9 
9 0 

MIN. - 
150 
150 
150 
150 
150 
150 
150 
100 
150 
150 
150 
150 
150 
150 
150 
150 
150 
150 
150 
150 
150 
150 
150 
150 
150 
150 
150 
150 
150 
150 
150 
150 
150 
150 
150 
150 
150 
150 
150 
150 
120 
100 
100 
100 
100 

MAX. 

250 
5,500 

200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200. 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 



Di rec t i on :  90' (East)  

Date: June 9, 1972 

20-Step 
I n t e r v a l s  

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
2 1 
22 
23 
2 4 
25 
26 
2 7 
28 
2 9 
30 
31 
3 2 
3 3 
3 4 
35 
36 
3 7 
38 
39 
40 
4 1 
42 
43 
44 
45 

MIN. 

600 
500 
300 

2,500 
250 
500 
300 
250 
300 
500 
250 
500 
300 
300 
250 
250 
200 
250 
250 
250 
250 
250 
250 
500 
250 
700 
250 
200 
250 
250 
250 
2 50 
600 
250 
200 
200 
250 
200 
200 
200 
200 
250 
250 
250 
250 

MAX. 

5,000 
6,000 

750 
9,000 

250 
6,000 

25,000 
800 

2,500 
1,500 

250 
5 00 
650 
300 
250 

2,500 
200 
250 
250 
800 

1 ,000 
250 
250 
750 
25 0 
700 
250 
200 

2,000 
250 
250 
2 50 

20,000 
250 
2 00 
200 
250 
200 
200 
200 
200 
250 

50,000 
250 
250 

Opera t o r :  John Hedl und 

Machine No.: 1504 

20-Step 
I n t e r v a l s  M I N .  - 

2 00 
200 
200 
250 
250 
250 
200 
200 
250 
250 
250 
200 
200 
250 
2 00 
2 50 
2 50 
250 
2 50 
250 
2 50 
250 
250 
250 
250 
250 
250 
200 
250 
250 
200 
250 
250 
250 
250 
250 
250 
250 
250 
250 
250 
250 
250 
200 
250 

MAX. 

200 
2,000 

200 
2 50 
250 

4,500 
200 
200 

30,000 
20,000 

2 50 
200 
200 
250 

3,000 
2 50 
2 50 
2 50 
250 
250 
250 

95,000 
750 
250 

40,000 
15,000 

6,000 
200 
250 

15,000 
200 
250 
250 
250 
250 
250 
250 
250 
250 
250 
250 
250 
250 
200 
250 



Direc t ion :  90' (Eas t )  (contd)  

20-Step 
In te rva l  s 

91 
92 
93 
94 
9 5 
96 
97 
98 
99 

100 
101 
102 
103 
104 
105 
106 
107 
1 08 

MIN.  

250 
200 
250 
200 
2 50 
250 
250 
250 
250 
250 
250 
250 
2 00 
250 
200 
250 
200 
250 

MAX. 

250 
200 
250 
200 
250 
250 
250 
250 
250 
25 0 
250 
250 
200 
25 0 
200 
250 
200 
250 

20-Step 
In te rva l  s M I N .  

250 
250 
200 
250 
250 
250 
250 
250 
250 
250 
250 
250 
250 
250 
250 
250 
250 

MAX. 

250 
250 
200 
2 50 
250 
250 
250 
250 
250 
250 
250 
500 

1,500 
250 
250 
250 
250 





Direction: 101.25° (contd) 

20-Step 
Intervals  

81 
8 2 
8 3 
84 
8 5 
86 
8 7 
88 
8 9 
9 0 

MAX. 

100 
100 
100 
200 
200 
100 
200 
200 
200 
200 

20-Step 
Interval  s 

9 1 
9 2 
9 3 
94 
95 
9 6 
97 
9 8 
99 

100 

MIN. 

100 
100 
100 
100 
100 
100 
100 
100 
100 
100 

MAX. 

100 
100 
100 
300 
300 
100 
100 
200 
100 
200 



Di rec t i on :  112.5" 

Date: June 13, 1972 

20-Step 
I n t e r v a l s  MIN. 

300 
400 
400 
200 
400 
200 
200 

1,000 
1,000 

600 
1,000 
1,000 

400 
2 50 

1,000 
600 
200 
200 
200 
200 

MAX. 

400 
1,000 
2,000 

400 
2,000 
2,000 

500 
2,000 

20,000 
8,000 
2,000 
3,000 
2,000 

250 
10,000 

3,000 
500 
500 
200 
200 

Dick Gies and 
Operator:  Dick F i  t zne r  

Machine No.: 1150 

20-Step 
I n t e r v a l s  M I N .  

200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
20 0 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 ' 

100 
1 00 
100 
100 
100 
100 

MAX. 

3,000 
200 

20,000 
2,500 

200 
1 1,000 

200 
200 

34,000 
8,000 

35,000 
200 
200 
500 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 

21,000 
400 
200 
200 
200 
200 
200 
200 
200 
200 
400 
5 00 

1 00, ooot 
300 

18,000 
12,000 

* Counts from s t a t i o n s  75-126 obta ined by Dick F i  t zner .  



BNWL- 1794 

Direction: 112.5' (contd) 

20-Step 
Intervals  MIN. MAX. 

20-S tep  
Intervals  

104 
105 
106 
107 
108 
109 
11 0 
11 1 
112 
113 
114 
115 
11 6 
117 
11 8 
11 9 
120 
121 
122 
123 
124 
125 
126 

MIN.  - 
100 
100 
100 
100 
100 
100 
100 
100 
100 
1 00 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 

MAX. 

150 
150 
200 
200 
200 
200 
200 
200 
150 
150 
150 
150 
200 
200 
200 

3,000 
200 
200 
200 
200 
200 
200 

8,000 



Di rec t i on :  120" 

Date: June 28, 1972 

20-Step 
I n t e r v a l s  

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
2 0 
21 
22 
23 
2 4 
2 5 
26 
27 
2 8 
2 9 
30 
31 
32 
33 
34 
3 5 
3 6 
3 7 
3 8 
3 9 
4 0 
4 1 
4 2 
4 3 
44 
45 

MIN. 

Skipped 
Ski pped 
Ski pped 
Skipped 
Ski pped 
Ski pped 
Ski pped 
Ski pped 
Skipped 
Skipped 
Ski pped 
Skipped 
Ski pped 
Ski pped 

100 
500 
4 00 
300 
300 
200 
100 
200 
100 
100 
100 
150 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 

MAX. 

Operator: Dick F i t z n e r  

Machine No.: 

20-Step 
I n t e r v a l s  

46 
47 
48 
49 
5 0 
51 
52 
5 3 
54 
55 
56 
5 7 
58 
5 9 
6 0 
61 
62 
63 
6 4 
6 5 
6 6 
67 
6 8 
69 
70 
7 1 
7 2 
7 3 
7 4 
75 
7 6 
77 
78 
79 
80 
8 1 
8 2 
8 3 
84 
8 5 
86 
8 7 
88 
8 9 
9 0 

MAX. 

400 
200 
300 
200 
300 
200 

4,000 
200 

3,000 
1,000 

20 0 
200 
200 
200 
150 

20,000 
500 
200 

5,000 
200 

20,000 
200 

2,000 
200 
200 

3,500 
200 
200 
200 
200 
200 
200 

100 ,OOO+ 
200 
200 
200 
200 
200 
200 
200 

15,000 
200 

8,000 
200 
200 



Di rec t i on :  120" (contd)  

20-Step 
I n t e r v a l  s 

9 1 
92 
9 3 
94 
95 
96 
97 
9 8 
9 9 

100 
101 
102 
103 
1 04 
105 
106 
107 
1 08 
109 
110 
11 1 
112 
113 
114 
115 
116 
117 
118 
11 9 
120 
121 
122 
123 

MIN. 

1 00 
100 
100 
100 
100 
100 
100 
1 00 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
1 00 
100 
100 

MAX. 

200 
9,000 

200 
4,000 

200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 

20,000 
150 
200 

25,000 

20-Step 
I n t e r v a l s  

1 24 
125 
126 
127 
128 
129 
130 
131 
132 
133 
134 
135 
136 
137 
138 
139 
140 
141 
142 
143 
144 
145 
146 
147 
148 
149 
150 
151 
152 
153 
154 
155 
156 

MIN. 

100 
100 
1 00 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
1 00 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
1 00 
100 

MAX. 

200 
150 

2,000 
200 

25,000 
200 

20,000 
200 
200 
200 
200 
200 
200 
200 
200 

5,000 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 



Di rec t i on :  123.75" 

Date: June 20, 1972 

20-Step 
I n t e r v a l s  

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
2 0 
2 1 
22 
23 
24 
25 
2 6 
27 
2 8 
29 
3 0 
31 
3 2 
33 
34 
3 5 
3 6 
3 7 
3 8 
3 9 
4 0 

M I N .  

200 
600 
600 
700 
400 
400 
300 
200 
200 
200 
200 
200 
200 
200 
600 
200 
200 
200 
200 
20 0 
200 
200 
150 
200 
200 
150 
200 
100 
200 
200 
200 
200 
200 
200 
100 
100 
100 
100 
100 
100 

MAX. 

900 
2,000 

40,000 
6,000 
4,000 
6,000 
1,500 
1,000 
6,000 

400 
5,000 

400 
2,500 
1,200 

15,000 
1,500 
7,000 

200 
15,000 

800 
200 
500 
800 

5,500 
4,000 
1,500 

800 
300 

15,000 
800 
800 

1,000 
7,000 

500 
100 
200 
350 
200 
200 
400 

Operator: Gowen Moore 

Machine No. : 1529 

20-Step 
I n t e r v a l  s 

41 
42 
43 
44 
4 5 
46 
4 7 
48 
4 9 
5 0 
51 
5 2 
5 3 
54 
5 5 
56 
5 7 
58 
5 9 
6 0 
6 1 
62 
6 3 
64 
6 5 
6 6 
6 7 
68 
6 9 
7 0 
71 
7 2 
7 3 
7 4 
75 
7 6 
77 
78 
7 9 
80 

M I N .  - 
150 
100 
100 
100 
1 00 
100 
200 
200 
100 
100 
100 
100 
100 
100 
100 
100 
100 
140 
1 00 
100 
100 
100 
200 
100 
1 00 
1 00 
100 
100 
1 00 
100 
200 
1 00 
200 
100 
100 
100 
100 
100 
100 
100 

MAX. 

400 
300 
100 
100 
300 
300 

6,000 
4,500 

100 
600 
200 
200 

2,000 
800 
200 
200 
200 

1,000 
200 
900 
400 
200 

4,000 
600 
200 
300 
300 
300 
350 
200 

4,000 
100 

1,000 
100 
300 
100 

3,500 
300 
100 
200 



Direc t ion  : 123.75' (contd)  

20-Step 
I n t e r v a l s  

8 1 
8 2 
83 
84 
8 5 
86 
8 7 
88 
89 
9 0 

MAX. 

100 
5,000 

100 
200 
100 
100 
100 

1,000 
1,000 

300 

20-Step 
In t e rva l  s 

91 ' 

92 
9 3 
94 
95 
9 6 
9 7 
9 8 
9 9 

M I N .  

100 
100 
100 
100 
100 
100 
100 
100 
100 

MAX. 

700 
250 
100 
800 
110 
100 

2,000 
600 
100 



D i r e c t i o n :  135" (Southeast )  

Date: June 9, 1972 

20-S t e p  
I n t e r v a l s  

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
1 8  
19 
2 0 
21 
22 
23 
2 4 
2 5 
26 
27 
28 
29 
30 
3 1 
32 
33 
3 4 
3 5 

MIN. 

200 
300 
200 
200 
300 
300 
300 
300 
300 
300 
300 
300 
300 
300 
300 
300 
300 
300 
300 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 

MAX. 

200 
300 

20,000 
200 

30,000 
6,000 

30,000 
15,000 
10,000 

4,000 
50,000 

2,000 
1 00, ooot  

1,000 
10,000 
50,000 

100 ,000t 
1,500 

60,000 
200 

6,000 
65,000 

250 
200 

10,000 
200 

6,000 
200 

5,000 
20,000 
10,000 

6,000 
250 

3,000 
200 

Opera to r :  Tom O ' F a r r e l l  

Machine No.: 1150 

20-Step 
I n t e r v a l s  

3 6 
37 
3 8 
39 
40 
4 1 
4 2 
43 
44 
45 
4 6 
4 7 
4 8 
4 9 
50 
5 1 
5 2 
53 
54 
55 
5 6 
5 7 
5 8 
5 9 
6 0 
6 1 
62 
6 3 
6 4 
65 
6 6 
6 7 
68 
69 
70 

MAX. 

200 
150 
200 

15,000 
4,000 

200 
55,000 

6,500 
200 

5,000 
15,000 

250 
200 

1 00, ooot  
200 

40,000 
1 ,500 

200 
20,000 

4,000 
4,000 

200 
200 
200 
200 
200 
200 
200 
200 

1 00 ,000t 
200 
200 
200 
200 
200 



D i r e c t i o n :  135" (Southeast) 

Date: June 21, 1972 

20-Step 
I n t e r v a l  s MAX. 

30,000 
6,000 

10,000 
8,000 
1,500 

10,000 
5,000 
2,000 

3 00 
6,000 

400 
85,000 

2,500 
2,000 
3,500 

600 
300 
500 

25,000 
2,000 
1,500 

250 
500 

1,500 
250 
150 
250 
200 
250 

15,000 
300 

5,000 
800 
200 
150 
250 
250 
280 
250 
250 
250 
150 
300 
200 
200 
200 

Operator: Dick F i  t z n e r  

Machine No.: 1392 

20-Step 
I n t e r v a l  s 

4 7 
48 
4 9 
50 
51 
5 2 
5 3 
5 4 
55 
5 6 
57 
5 8 
59 
60 
6 1 
62 
6 3 
6 4 
6 5 
66 
67 
6 8 
69 
70 
7 1 
7 2 
7 3 
7 4 
7 5 
76 
7 7 
78 
7 9 
80 
8 1 
8 2 
83 
84 
8 5 
86 
8 7 
88 
89 
9 0 
91 
92 

M I N .  

100 
5 0 

100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
I 0 0  
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 

MAX. 

6,000 
150 

10,000 
250 

6,000 
15,000 

250 
25,000 
1 ,500 

30,000 
6,000 

700 
200 

100, ooo+ 
200 
250 
800 
250 
250 

1 00, ooo+ 
200 
250 
200 
200 
200 
200 
200 
200 
200 
200 
250 
20 0 
200 
200 
200 
200 
300 
250 
250 
200 
200 
200 
300 
250 
150 
200 



D i r e c t i o n  : 146.25" 

Date: June 20, 1972 

20-Step 
I n t e r v a l  s 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
2 1 
22 
23 
2 4 
2 5 
26 
2 7 
28 
2 9 
3 0 
3 1 
3 2 
3 3 
34 
3 5 
3 6 
3 7 
38 
39 
4 0 
4 1 
4 2 
4 3 
44 
45 
4 6 
4 7 

M I N .  

150 
600 
200 
200 
200 
500 
250 
500 
400 
600 
400 

1,000, 
2 50 
600 
150 
150 
250 
250 
200 
150 
800 
150 
150 
5 00 
100 
100 
150 
150 
150 
150 
150 
150 
150 
150 
250 
150 
150 
100 
150 
100 
300 
100 
100 
100 

50 
5 0 
5 0 

MAX. 

Operator:  Dick F i  t z n e r  

Machine No.: 1436 

20-Step 
I n t e r v a l s  M I N .  

5 0 
5 0 
50 
50 
50 
5 0 
5 0 
5 0 
50 
5 0 
50 
50 
5 0 
50 
5 0 
50 
50 
5 0 
50 
5 0 
50 
50 
5 0 
50 
5 0 
5 0 
50 

100 
50 
50 
50 
50 
50 
5 0 
5 0 
50 
50 
50 
50 
5 0 
5 0 
5 0 
50 
5 0 
50 
5 0 
5 0 

MAX. 

150 
2,000 

150 
100 
150 
150 
150 
150 
150 
150 

3,000 
150 
150 
150 

40,000 
150 
150 
150 
150 
150 
200 
150 
150 
100 
100 
150 
150 
200 
150 



D i r e c t i o n :  157.5" 

Date: June 13, 1972 

20-S tep  
I n t e r v a l  s 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
2 0 
21 
2 2 
23 
24 
25 
26 

M I N .  

600 
600 
600 
600 
600 
600 
400 
400 
400 
400 
400 
400 
400 
400 
400 
400 
400 
40 0 
400 
40 0 
400 
400 
400 
400 
400 
400 
400 
400 
400 
400 

MAX. 

40,000 
1,500 

600 
600 

14,000 
6 00 
400 

60,000 
15,000 
30,000 

700 
20,000 
1,500 
8,000 

500 
400 

1 00, ooo+ 
400 
500 
400 
400 
400 

2,000 
30,000 

400 
400 

11,000 
1,000 

400 
4,000 

Operator: Dick Gies 

Machine No.: 1150 

20-Step 
I n t e r v a l s  

31 
3 2 
3 3 
3 4 
3 5 
3 6 
37 
38 
39 
4 0 
4 1 
42 
43 
44 
45 
4 6 
4 7 
48 
4 9 
5 0 
5 1 
52 
53 
54 
55 
5 6 
57 
5 8 
5 9 
60 

MIN. 

400 
400 
400 
4 00 
400 
400 
400 
400 
400 
400 
400 
400 
400 
400 
400 
400 
400 
400 
400 
400 
40 0 
400 
400 
400 
400 
400 
400 
400 
400 
400 

MAX. 

10,000 
950 
400 

9,500 
400 
400 

1 00, ooo+ 
80 0 
400 
400 
400 

9,000 
400 

1,800 
400 

60,000 
3,000 
1,000 
8,000 

400 
400 

23,000 
400 
400 
40 0 
400 
400 
400 
400 
400 



BNWL- 1794 

D i rec t i on :  168.75" 

Date: June 19, 1972 

20-Step 
I n t e r v a l s  

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
2 0 
21 
22 
2 3 
24 
25 
26 
27 
2 8 
29 
3 0 
31 
3 2 
33 
34 
35 

MIN.  

500 
600 
400 
500 
450 
6 00 
800 

1 ,500 
600 
400 
600 
250 
150 
150 
250 
250 
250 
400 
250 
200 
150 
200 
250 
250 
200 
100 
100 
100 
100 
100 
200 
500 
250 
1 00 
200 

MAX. 

2,500 
10,000 
30,000 

1 00, ooo+ 
10,000 

6,000 
100 ,ooo+ 

80,000 
1 00 ,ooo+ 

4,500 
7,000 

600 
250 

1,500 
1,500 
1,000 

900 
800 
300 
400 
600 
900 

1,500 
75,000 

4,500 
250 
500 

1,250 
250 
200 
450 

5,500 
800 
250 
300 

2,500 
200 
200 

7,000 
200 
200 
250 

15,000 
4,000 

200 
60,000 

600 

Operator: D i  ck F i  t zne r  

Machine No. : 1436 

20-Step 
I n t e r v a l s  

4 8 
49 
50 
5 1 
52 
53 
54 
55 
5 6 
5 7 
58 
59 
6 0 
6 1 
62 
63 
6 4 
65 
66 
67 
6 8 
6 9 
70 
71 
72 
73 
74 
75 
7 6 
77 
78 
79 
80 
81 
8 2 
83 
84 
8 5 
86 
8 7 
88 
89 
90 
9 1 
9 2 
93 
94 
9 5 

M I N .  - 
100 
100 
100 
200 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 

MAX. 

400 
200 
350 

7,000 
200 
200 
200 
200 
200 

5,000 
200 
150 
200 

70,000 
200 
200 
200 
200 
200 
200 
250 
200 
200 

100 ,ooo+ 
200 
200 
3 00 
200 
200 
200 

100 ,OOO+ 
200 
200 
200 
200 
200 
150 
200 
150 
200 
200 

30,000 
200 
150 
150 
150 
150 
150 



D i r e c t i o n :  180" (South) 

Date: June 8, 1972 

20-Step 
I n t e r v a l s  

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
2 5 
26 
27 
2 8 
29 
3 0 
31 
32 
33 
34 
35 
3 6 
37 
3 8 
39 
40 
41 
42 
43 
44 
45 

M I N .  

450 
1,000 

600 
2 50 
800 

1,000 
2,000 

700 
1,000 

800 
700 
600 

1,000 
700 
250 
200 
100 
250 
200 
250 
250 
250 
250 
200 
250 
250 
200 
250 
250 
250 
100 
250 
100 
100 
1 00 
250 
1 00 
200 
250 
250 
250 
100 
100 
100 
100 

MAX. 

800 
2,000 
1,000 

400 
1,500 
2,500 
5,000 
4,000 
6,000 
6,000 
1,000 
1,500 

15,000 
1,500 

250 
250 
250 
700 
400 
450 
800 
500 

1,500 
250 

3,000 
20,000 
1,500 
6,000 

6 00 
400 
250 
350 
250 
250 
250 

2,000 
250 
250 
850 

1,500 
1,000 

250 
250 
250 
250 

Opera t o r :  Dick F i  t zne r  

Machine No.: 1436 

20-Step 
I n t e r v a l  s M I N .  

250 
100 
250 
250 
250 
100 
100 
100 
100 
100 
100 
250 
100 
100 
100 
100 
100 
100 
250 
250 
250 
100 
100 
250 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 

MAX. 

700 
250 
300 

3,500 
1,500 

250 
250 
250 
250 
250 
250 

5,000 
250 
250 
250 
250 
250 
250 

1,000 
500 

6,000 
250 
250 
900 
250 
250 
250 
250 
250 
250 
250 
250 
250 
250 
250 
250 
250 
250 
250 
250 
250 
250 
250 
250 
250 



Direct ion:  180" 

20-Step 
I n t e r v a l s  - MIN.  

(South) (contd)  

MAX. - 
20-Step 

In te rva l  s 

103 
1 04 
105 
106 
107 
108 
109 
110 
11 1 
112 
113 
114 

MIN. MAX. 



Di rec t i on :  191.25' 

Date: June 19, 1972 

20-Step 
I n t e r v a l s  

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
2 0 
2 1 
22 
2 3 
2 4 
25 
2 6 
27 
2 8 
29 
30 
31 
32 
33 
34 
35 
36 
3 7 
38 
3 9 
4 0 
4 1 
4 2 
4 3 
44 
45 

M I N .  MAX. 

1,000 
600 

3,000 
35,000 
35,000 

3,000 
2,000 

20,000 
70,000 
1,500 
2,000 

60,000 
350 
300 

6,500 
500 
900 
500 

3,500 
800 

65,000 
25,000 

300 
200 

4,000 
1 00, ooot  

250 
300 
200 

75,000 
4,500 

250 
200 
350 
250 
250 

45,000 
400 

3,000 
15,000 

150 
150 
150 
150 
150 

Operator: Dick F i  t z n e r  

Machine No. : 1436 

20-Step 
I n t e r v a l s  M I N .  

100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
1 00 
100 
100 

MAX. 

300 
150 

8,000 
200 
250 
300 

15,000 
20,000 

150 
150 
150 
150 
250 
150 
150 
100 
200 
300 
150 
150 
150 
150 
150 
150 
150 
700 
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D i r e c t i o n :  21 3.75" 

Date: June 19, 1972 

20-Step 
I n t e r v a l s  

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
2 0 
21 
2 2 
23 
24 
2 5 
2 6 
27 
28 
2 9 
3 0 
3 1 
32 
33 
34 
3 5 
36 
37 
3 8 
3 9 
4 0 

M I N .  

500 
200 
500 
500 
400 
300 
200 
150 
150 
400 
200 
600 
300 
300 
400 
500 
400 
200 
200 
300 
200 
200 
100 
2 50 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
600 
200 

MAX. 

6,000 
1 ,000 

40,000 
20,000 

2,000 
7,000 
1,500 

600 
900 

90,000 
15,000 
15,000 

9,000 
25,000 

3,000 
30,000 
30,000 
1,000 

400 
2,500 
1,500 

800 
400 

10,000 
10,000 

1,000 
600 
600 

30,000 
800 
600 

1,500 
600 

2,000 
7,000 

20,000 
20,000 
20,000 
80,000 

7,000 

Operator: Gowen Moore 

Machine No. : 1529 

20-Step 
I n t e r v a l  s 

41 
4 2 
43 
4 4 
45 
4 6 
47 
4 8 
4 9 
5 0 
5 1 
52 
53 
5 4 
55 
56 
57 
58 
59 
60 
6 1 
62 
6 3 
64 
6 5 
66 
6 7 
68 
69 
7 0 
7 1 
72 
7 3 
74 
7 5 
7 6 
7 7 
78 
7 9 
80 

MIN.  - 
150 
150 
200 
200 
150 
100 
200 
200 
150 
150 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
200 
100 
200 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
2 00 

MAX. 

2,000 
1,000 

600 
2,000 

15,000 
500 

1,000 
900 
400 
400 
300 
300 
250 
300 
400 
300 
300 
250 
200 
200 
400 
400 

1,000 
300 
300 
300 

1 ,500 
200 
200 

1,000 
300 
200 
400 
400 
400 
200 
200 
800 
200 

9,000 



Direct ion:  21 3.75" (contd)  

20-Step 
In t e rva l s  

81 
82 
8 3 
84 
8 5 
86 
87 
88 
89 
90 

M I N .  

200 
100 
1 00 
100 
100 
100 
100 
100 
100 
100 

MAX. 

9,500 
200 
200 
200 
200 
250 
100 
200 
200 
1 00 

20-Step 
I n t e r v a l s  

91 
92 
9 3 
94 
95 
96 
97 
9 8 
9 9 

100 

MAX. - 
200 
200 
150 
200 
100 
100 
200 
100 
150 
150 



D i  r e c t i o n :  225' (Southwest) 

Date: June 12, 13, 1972 

20-Step 
I n t e r v a l  s 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
2 0 
2 1 
2 2 
2 3 
24 
2 5 
26 
27 
28 
2 9 
3 0 
31 
3 2 
33 
34 
35 
3 6 
37 
3 8 
3 9 
4 0 

M I N .  

200 
600 
500 
500 
700 

1,000 
250 
250 
250 
400 
800 
250 
800 
400 
500 
400 
250 
250 
400 
4 00 
400 
250 
250 
250 
800 
600 
250 

MAX. 

Operator: Dick F i  t z n e r  

Machine No.: 1436 

20-Step 
I n t e r v a l  s 

41 
42 
4 3 
4 4 
4 5 
46 
4 7 
4 8 
4 9 
50 
51 
52 
5 3 
54 
5 5 
56 
5 7 
58 
5 9 
6 0 
6 1 
62 
63 
64 
65 
6 6 
6 7 
6 8 
6 9 
7 0 
7 1 
72 
73 
74 
75 
7 6 
77 
78 
79 
80 

M I N .  

250 
100 
100 
100 
100 
250 
250 
250 
250 
250 
250 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
1 00 
100 
1 00 
100 
1 00 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 

MAX. 

400 
250 
250 
250 
250 

3,000 
500 

1,000 
2,250 

250 
3,000 

250 
250 
250 
250 
600 
250 
200 
250 

5,500 
200 
250 
250 
250 

9,500 
250 



Di rec t i on :  225' (Southwest) (contd)  

20-Step 
I n t e r v a l  s 

81 
82 
8 3 
84 
8 5 
86 
8 7 
88 
89 
90 

MIN.  - 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 

MAX. 

250 
250 
250 
250 
400 
250 
250 

3,000 
600 
250 

20-Step 
I n t e r v a l  s 

91 
9 2 
93 
94 
9 5 
9 6 
97 
98 
99 

100 

M I N .  

1 00 
100 
100 
100 
100 
100 
100 
100 
100 
100 

MAX. 

200 
200 
150 
150 
175 
150 
150 
250 
175 
150 



D i r e c t i o n :  236.25" 

Date: June 13, 1972 

20-S tep  
I n t e r v a l s  

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
2 2 
2 3 
2 4 
25 
26 
27 
28 
29 
30 
31 
3 2 
33 
34 
35 
36 
37 
38 
3 9 
4 0 
41 
42 
4 3 

MIN. 

400 
400 
80 0 
700 
500 
600 
600 
300 
300 
300 
600 
600 
600 
600 
300 
200 
400 
200 
250 
400 
600 
800 
800 
200 
200 
200 
200 
200 
100 
100 
100 
100 
100 
100 
200 
100 
200 
200 
200 
100 
100 
100 
100 

MAX. 

9,000 
2,000 

25,000 
15,000 

6,000 
10,000 
17,000 

1,000 
1,000 
5,500 

65,000 
30,000 
10,000 
40,000 
40,000 
1,000 
5,000 
7,500 
6,000 

25,000 
8,000 

65,000 
15,000 
15,000 
10,000 

9,000 
15,000 

4,000 
1,200 

600 
3,500 
1,500 

500 
800 

20,000 
1 ,200 
6,000 

50,000 
2,000 

600 
1,500 
1,500 

300 

Operator:  Gowen Moore 

Machine No.: 1529 

20-Step 
I n t e r v a l s  

4 4 
4 5 
46 
4 7 
4 8 
49 
5 0 
51 
52 
53 
5 4 
55 
5 6 
57 
5 8 
5 9 
60 
6 1 
62 
6 3 
64 
65 
66 
6 7 
68 
69 
7 0 
71 
7 2 
7 3 
74 
75 
76 
77 
7 8 
7 9 
80 
8 1 
82 
8 3 
84 
8 5 
86 

MIN. MAX. 
-* ' 
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D i r e c t i o n  : 258.75' 

Date: June 13 & 27, 1972 

20-Step 
I n t e r v a l s  

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
2 0 
21 
22 
2 3 
2 4 
25 
26 
2 7 
2 8 
29 
3 0 
31 
32* 
3 3 
34 
3 5 
36 
3 7 
38 
3 9 
40 

MIN. 

800 
800 

1,200 
800 

1,000 
1,000 
1,000 
1,200 

600 
800 
800 
800 
800 

1,000 
400 
400 
400 
800 
800 
500 
800 
400 
600 
400 
300 
700 
3 00 
400 
400 
600 
300 
100 
100 
100 
100 
100 
100 
100 
100 
100 

MAX. 

Dick G i  1 b e r t  
Operator: Dick F i  t z n e r  

Machine No.: 1392 

20-S tep  
I n t e r v a l s  

* I n t e r v a l s  32 through 125 were obta ined by Dick F i t z n e r  

M I N .  

100 
100 
100 
100 
100 
100 
1 00 
1 00 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 

MAX. 

200 
200 
200 
200 
200 
200 
200 
350 
200 
500 
200 
600 

1,500 
200 
200 
250 
200 
20 0 

2,500 
200 
200 
200 
200 
200 
200 
200 
200 



Di rec t i on :  258.75' (contd)  

20-Step 
I n t e r v a l s  

8 1 
82 
8 3 
84 
8 5 
86 
87 
88 
8 9 
9 0 
9 1 
92 
93 
94 
95 
96 
97 
98 
9 9 

100 
101 
102 
103 

MIN.  

100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
1 00 

MAX. 

200 
200 
200 

45,000 
200 

20-Step 
I n t e r v a l s  M I N .  

1 00 
100 
100 
100 
100 
100 
1 00 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 

MAX. 

5,000 
200 
200 
200 
200 
200 
200 

40,000 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
800 
200 
200 
200 



D i r e c t i o n :  270" (West) 

Date: June 9, 1972 

20-Step 
I n t e r v a l s  MIN. MAX. 

1 1,500 15,000 
2 10,000 22,000 
3 1 ,200 4,500 
4 2,000 6,200 
5 500 500 
6 500 500 
7 2,500 10,000 
8 700 700 
9 500 4,500 

10 800 3,000 
11 900 900 
12 2,000 20,000 
13 1,000 1,000 
14 800 800 
15 500 500 
16 500 500 
17 300 300 
18 900 900 
19 800 1,200 
20 500 500 
2 1 500 500 
22 300 300 
23 500 3,000 
2 4 500 500 
25 800 800 
26 400 800 
2 7 400 400 
28 1,200 8,000 
29 800 4,000 
3 0 350 350 
31 400 400 
3 2 300 300 
3 3 250 5,000 
34 300 300 
35 250 250 

Operator:  D ick G i  1 b e r t  

Machine No. : 1392, 1592 

20-Step 
I n t e r v a l s  

3 6 
37 
3 8 
3 9 
40 
41 
4 2 
4 3 
44 
45 
46 
47 
48 
49 
5 0 
5 1 
52 
53 
5 4 
55 
56 
57 
5 8 
59 
60 
6 1 
62 
63 
64 
6 5 
6 6 
6 7 
6 8 
6 9 
7 0 

MIN. 

300 
250 
250 
250 
250 
250 
250 
200 
200 
200 
250 
200 
200 
200 
200 
200 
200 
200 
250 
175 
2 00 
200 
200 
200 
175 
200 
200 
200 
250 
250 
250 
250 
200 
200 
175 

MAX. 

300 
250 
250 
250 
250 
250 
250 
200 
200 
200 
250 
200 
200 
200 
200 
200 
200 
200 
250 
175 
200 
200 
200 
200 
175 
200 
200 
200 
250 
250 

1,500 



Di r e c t i o n  : 292.5" 

Date: June 13, 1972 

20-Step 
I n t e r v a l s  

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
2 0 
2 1 
2 2 
23 
24 
25 
2 6 
27 
28 
29 
30 
31 
3 2 
33 
34 
35 
36 

M I N .  

500 
800 
500 
500 

2,000 
1,000 

300 
400 
200 
225 
200 
250 
175 
200 
250 
500 
300 
300 
400 
300 
250 
300 
200 
250 
200 
2 00 
200 
250 
2 00 
200 
250 
200 
200 
250 
200 
200 

MAX. 

10,000 
100 ,ooo+ 

2,000 
500 

100, ooo+ 
5,000 

300 
400 
200 
225 
200 
2 50 
175 
200 
250 
5 00 

10,000 
300 

1,500 
2,000 
5,000 

300 
200 
250 
200 
200 
200 
250 
200 
200 
250 
200 
200 
250 
200 
200 

Operator:  D ick G i  1 b e r t  

Machine No.: 1392 

20-S tep  
I n t e r v a l s  

3 7 
38 
39 
4 0 
41 
4 2 
43 
44 
4 5 
46 
47 
48 
49 
5 0 
51 
52 
53 
5 4 
55 
5 6 
5 7 
58 
59 
60 
61 
62 
63 
6 4 
65 
6 6 
6 7 
68 
6 9 
70 
7 1 

M I N .  - 
175 
175 
200 
400 
200 
200 
200 
200 
200 
200 
200 
175 
175 
200 
200 
200 
200 
200 
200 
20 0 
200 
175 
175 
175 
200 
200 
175 
175 
200 
175 
175 
200 
200 
200 
200 

MAX. 

175 
175 
200 

5,000 
200 
200 
200 
200 
200 
200 
200 
175 
175 
200 
20 0 
200 
200 
200 
200 
200 
200 
175 
175 
175 
20 0 
200 
175 
175 
200 
175 
175 
200 
200 
200 
200 



Direct ion:  31 5" 

Date: June 12,  1972 

20-Step 
In te rva l  s MI N. MAX. 

1 400 400 
2 1,000 30,000 
3 600 1,000 
4 500 5 00 
5 500 20,000 
6 450 2,200 
7 400 400 

8-46 Skip over  - c r i b  & gravel 
47 250 250 
48 200 200 
49 200 30,000 
50 200 200 
5 1 200 200 
5 2 200 200 
53 200 200 
54 200 200 
55 200 200 
56 200 200 
5 7 200 200 
5 8 200 200 

Operator:  Dick Gi lbe r t  

Machine No.: 1392 

20-Step 
I n t e r v a l s  

5 9 
6 0 
6 1 
62 
63 
6 4 
6 5 
6 6 
67 
6 8 
6 9 
70 
7 1 
7 2 
7 3 
74 
7 5 
7 6 
7 7 
78 

MAX. 

200 
200 
200 
200 
200 
200 
200 
200 
175 
175 
200 
200 
200 
200 
200 
200 
200 
175 
175 
175 



D i r e c t i o n :  337.5" 

Date: June 13, 1972 

20-Step 
I n t e r v a l s  M I N .  

300 
300 
3 00 
250 
250 
4 00 
250 
200 
200 
250 
2 00 
250 
250 
250 
200 
250 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
250 

MAX. 

10,000 
66,000 

300 
2,000 
1,500 
5,000 

500 
200 
200 
750 
750 
250 
250 
250 
500 
250 
200 
2 00 
200 
200 
200 
2 00 
200 
200 
200 
2 00 
20 0 
200 
200 
2 00 
200 

Operator:  John Hedlund 

Machine No.: 1504 

20-Step 
I n t e r v a l s  

3 2 
3 3 
34 
35 
36 
3 7 
38 
39 
4 0 
4 1 
4 2 
4 3 
44 
4 5 
46 
4 7 
48 
4 9 
50 
51 
52 
53 
54 
5 5 
56 
57 
5 8 
59 
6 0 
61 

MIN. 

250 
250 
200 
2 50 
250 
200 
250 
250 
250 
200 
250 
250 
250 
250 
250 
250 
250 
250 
250 
250 
250 
250 
300 
200 
250 
200 
200 
200 
200 
200 

MAX. 

250 
100,000 + (TW) 

2 00 
250 
250 
200 

3,000 (TW) 
250 
250 
200 ' 

250 
15,000 (TW) 

250 
250 
250 
250 
250 
250 
250 
250 
250 
250 
300 
200 
250 
200 
200 
200 
200 
200 

(TW) - d r y  tumble weeds 



Direc t ion  : 135" 

Date: May 22, 1973 

20-Step 
I n t e r v a l s  

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13  
14 
15 
16 
17 
18  
19  
20 
2 1 
2 2 
2 3 
2 4 
2 5 
2 6 

MIN. 

250 
4 00 
300 
300 
650 
400 
250 
250 
400 
250 

1,000 
1,000 
1,000 

250 
300 
250 

1,000 
500 
300 
350 
250 

2,000 
1,000 

300 
250 
300 

MAX. 

800 
2,500 
2,000 
2,500 
6,000 

20,000 
1,000 
2,000 

60,000 
2,000 

70,000 
75,000 
25,000 

7,000 
350 

1,000 
75,000 

7,000 
1,000 
2,000 
1,000 
7,000 

50,000 
2,500 
2,000 
1.000 

Operator:  Dwight Carey 

Machine No. : 1532 

20-Step 
I n t e r v a l s  

4 1 
4 2 
4 3 
44 
45 
46 
47 
48 
4 9 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
6 0 
61 
6 2 
6 3 
64 
6 5 
66 
67 
68 
6 9 
70 
7 1 
7 2 
7 3 
74 
7 5 
7 6 
7 7 
7 8 
7 9 
8 0 

MIN. 

250 
250 
300 
250 
250 
250 
250 
300 
3 00 
300 
100 
250 
250 
250 
250 
300 
300 
250 
250 
150 
100 
200 
250 
200 
150 
150 
100 
250 
250 
250 
100 
100 
100 
100 
100 
100 
100 
4 00 
200 
100 

MAX. 

500 
500 

1,000 
750 
600 

6,000 
750 
750 
300 
300 
400 
250 
250 
7 50 
250 
400 

1,000 
250 
250 
150 
200 
550 
600 
600 
150 
200 
100 
250 
500 
750 
600 
600 
150 
300 
100 
100 
500 
600 
650 
150 



Direct ion:  135" (contd)  

20-Step 
In te rva l  s MAX.  

100 
200 
5 00 
100 
150 
1 00 
200 

1,000 
2,000 

100 
100 
100 
150 
350 
100 
350 
300 
400 

2,000 
2,000 
1,500 
1,500 

500 
1,000 
1,500 

20-Step 
I n t e r v a l s  

106 
107 
108 
109 
110 
11 1 
112 
113 
114 
115 
116 
117 
118 
119 
120 
121 
122 
123 

MIN. - 
100 
350 
350 
250 
200 
150 
200 
100 
150 
100 
150 
150 
200 
350 
200 
150 
350 
350 

MAX. - 
100 
350 
400 
250 
200 
250 
500 
100 
200 
100 
200 
150 
200 
350 
250 
150 
600 
350 



Direction: 146.25" 

Date: May 22, 1973 

20-Step 
Interval s 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
2 1 
22 
23 
2 4 
25 
2 6 
27 
28 
29 
3 0 
3 1 
32 
3 3 
34 
35 

MIN. 

250 
400 
300 
200 
200 
250 
300 
350 
300 
350 
250 
500 
300 
300 
250 
250 
600 
300 
300 
300 
300 
250 
300 
250 
250 
300 
200 
250 
300 
200 
250 
500 
250 
250 
250 

MAX. 

2,500 
20,000 
1,500 

200 
7,500 
2,000 

300 
15,000 

2,000 
30,000 

6 00 
1,500 

300 
300 
250 
700 

1 00 ,ooo+ 
300 

35,000 
300 

100,000 
2,000 

100 ,ooo+ 
250 

1,000 
300 
200 
250 

20,000 
10,000 
10,000 

6,000 
250 

5,000 
250 

Operator: Dick Fitzner 

Machine No. : 1456 

20-Step 
Intervals  MIN. 

200 
200 
200 
200 
200 
200 
200 
150 
200 
150 
150 
150 
150 
150 
150 
150 
150 
150 
150 
150 
150 
150 
150 
150 
150 
150 
150 
150 
150 
150 
150 
150 
150 
150 
150 

MAX. 

200 
2,000 

200 
7,000 

200 
3,000 

200 
150 
200 

7,000 
150 
150 
150 
150 
150 
150 
150 
150 
150 

4,000 
150 
150 
150 

2,000 
10,000 

8,000 
40,000 

150 
150 
150 
150 
150 
150 
150 

15,000 



Direc t ion :  146.25" (contd)  

20-Step 
I n t e r v a l s  

7 1 
72 
7 3 
74 
75 
76 
77 
7 8 
79 
80 
81 
8 2 
8 3 
84 
8 5 
86 
8 7 
88 
89 
9 0 
9 1 
92 
9 3 
9 4 
95 
96 
97 
98 
9 9 

100 
101 
102 
103 
104 
105 
1 06 
107 
108 
109 
110 
111 
112 
113 
114 
115 

MIN.  - 
150 
150 
150 
150 
150 
150 
150 
150 
150 
150 
150 
150 
100 
150 
150 
150 
150 
150 
150 
150 
150 
150 
150 
150 
150 
150 
100 
150 
150 
150 
150 
150 
150 
150 
150 
150 
1 00 
100 
100 
100 
100 
100 
1 00 
100 
100 

MAX. 

150 
150 
150 
150 
150 
150 
150 

10,000 
150 
150 
150 
150 
100 
150 
150 
150 

3,000 
150 
150 
150 
150 
150 
150 
150 
150 

70,000 
2,000 

150 
150 

2,000 
150 
150 
150 
150 
150 
150 
100 
100 
100 
100 
100 
100 
100 
100 

45,000 

20-Step 
I n t e r v a l s  M I N .  

100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 

MAX. 

100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 

1,000 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 



D i r e c t i o n :  157.50' 

Date: May 22, 1973 

20-S tep  
I n t e r v a l s  MIN. MAX. 

Operator: Ed J e f f s  

Machine No. : 1439 

20-Step 
I n t e r v a l  s 

4 1 
4 2 
4 3 
44 
45 
4 6 
47 
48 
4 9 
50 
51 
52 
5 3 
54 
5 5 
5 6 
5 7 
5 8 
5 9 
6 0 
6 1 
6 2 
63 
6 4 
65 
66 
67 
6 8 
69 
7 0 
7 1 
7 2 
73 
7 4 
75 
76 
7 7 
78 
7 9 
80 

M I N .  

100 
150 
100 
100 
150 
100 
150 
100 
2 00 
150 
100 
100 

50 
100 

5 0 
150 
100 
150 
100 
150 
150 
100 
150 
100 

5 0 
100 
150 
150 
200 
100 
150 
100 
150 
100 
100 
250 
100 
100 
100 
100 

MAX. 

100 
150 
100 
100 
750 

7,500 
150 
100 
200 
150 
100 
700 

5 0 
100 

5 0 
150 
100 
600 
5 00 
800 
150 
100 

4,500 
100 

5 0 
100 
150 
150 
200 
100 

25,000 
100 
150 

2,500 
100 

3,000 
100 
100 
100 
100 



Direct ion:  157.50' (contd)  

20-S t e p  
I n t e r v a l s  

81 
82 
83  
84 
85 
86 
87 
88 
89 
90 

MIN. 

150 
150 
250 
150 
100 
100 
150 
100 
150 
100 

MAX. 

150 
1,000 

250 
750 
1 00 
100 
150 
100 
150 
100 

In t e rva l  s MIN. - 
91 150 
92 100 
93 200 
94 100 
95 150 
96 150 
97 100 
9 8 100 
9 9 150 

100 100 

MAX. - 
150 
100 
200 
100 
150 
150 
100 
100 
150 
100 



Di r e c t  ion : 168.75' 

Date: May 22, 1973 

20- Step  
In t e rva l  s MAX. 

1,400 
11,000 

400 
13.000 
12,000 

1,100 
600 

1,300 
1,700 
1,600 

50,000 
1,100 
1,900 

900 
600 
500 

1,200 
1,000 

600 
1,100 

600 
850 
600 
700 

1,200 
400 
300 
300 
200 
200 
250 
550 

10,000 
1,300 

250 
200 
800 

1,000 
650 
100 

Operator:  Dan Martinez 

Machine No. : 141 4 

20-Step 
I n t e r v a l s  

41 
42 
43 
44 
4 5 
46 
47 
48 
49 
5 0 
5 1 
5 2 
5 3 
5 4 
5 5 
5 6 
57 
58 
5 9 
6 0 
6 1 
62 
63 
64 
65 
66 
67 
6 8 
69 
7 0 
71 
72 
7 3 
74 
75 
7 6 
77 
78 
7 9 
80 

MIN. - 
200 
200 
300 
300 
250 
250 
400 
300 
300 
250 
200 
800 
200 
600 
300 
600 
200 
250 
300 
200 
300 
200 
200 
200 
100 
200 
100 
150 
100 
100 
200 
150 
200 
150 
100 
150 
150 
100 
100 
200 

MAX. 

200 
200 
500 
600 
250 
250 
600 
500 
300 
250 
80 0 

15,000 
200 

1 ,200 
300 

1,200 
200 
400 
600 
200 
300 
200 
200 
200 
100 
200 
200 
150 
200 
100 
200 
150 
200 
150 
100 
150 
150 
100 
100 
200 



Di rec t i on :  168.75' (contd)  

20-Step 
I n t e r v a l  s 

81 
82 
83 
84 
8 5 
86 
8 7 
88 
89 
9 0 

MIN. - 
150 
200 
150 
200 
200 
100 
100 
100 
150 
100 

MAX. - 
150 
200 
150 
200 

1,200 
150 
300 
100 
400 
100 

20-Step 
I n t e r v a l s  

9 1 
92 
93 
94 
95 
96 
9 7 
98 
99 

100 

MIN.  - 
100 
100 
150 
100 
150 
100 
200 
100 
150 
100 

MAX. 

600 
100 
200 
600 
200 
150 
200 
250 
150 
100 



D i r e c t i o n :  180" 

Date: May 22, 1973 

20-Step 
I n t e r v a l s  

1 
2 
3 
4 
5 
6 
7 
8 
9 

1 0  
11 
12 
13 
14 
15 
1 6  
17 
18 
19 
2 0 
21 
2 2 
2 3 
2 4 
2 5 
2 6 
27 
28 
2 9 
3 0 
3 1 
3 2 
3 3 
34 
3 5 
3 6 
37 
38 
3 9 
4 0 

MIN. 

350 
500 
450 
850 
600 

2,000 
050 
450 
650 
350 

1,000 
600 
400 
300 
200 
400 
350 
450 
300 
200 
500 
150 
300 
400 
550 
450 
200 
600 
200 
450 
450 
150 
150 
200 
200 
200 
250 
150 
200 
350 

MAX.  

650 
15,000 
50,000 

2,500 
2,200 

47,000 
4,500 

35,000 
1 00, ooo+ 

2,000 
25,000 

2,500 
400 

2,000 
200 
400 
800 

55,000 
1 oo,u00 

250 
2,500 

250 
32,000 

2,500 
700 

55,000 
200 

2,500 
450 

5,000 
450 

2,500 
2,500 

450 
750 
200 
500 
200 
200 

2,000 

Opera to r :  Ken K n i g h t  

Machine No. : 1424 

20-Step 
I n t e r v a l  s 

41 
4 2 
4 3 
44 
4 5 
46 
47 
48 
49 
5 0 
51 
52 
5 3 
54 
55 
5 6 
57 
58 
59 
60 
6 1 
6 2 
63 
6 4 
6 5 
66 
6 7 
68 
6 9 
7 0 
71 
72 
7 3 
7 4 
7 5 
76 
7 7 
78 
7 9 
80 

MIN. Max. 

4 50 
350 
300 
200 
5 00 
200 
200 

4,500 
2,500 

650 
650 
150 
2 00 

6,500 
250 
250 
300 
400 

3,500 
200 
250 
300 
200 
200 
2 00 
200 
150 
200 
200 
200 
250 
700 
150 

10,000 
150 
400 
200 
1 00 
250 
100 



Direct ion:  180" (contd)  

20-Step 
I n t e r v a l s  

81 
8 2 
8 3 
84 
8 5 
86 
8 7 
88 
89 
90 
9 1 
9 2 
93 

MIN. 

100 
150 
150 
150 
100 
150 
100 
100 
150 
150 
100 
150 
200 

MAX. 

100 
250 
150 
150 
150 
150 
200 
250 
150 
150 
200 
150 
200 

20-Step 
I n t e r v a l s  M I N .  

100 
100 
100 
150 
100 
100 
100 
200 
200 
150 
100 

MAX. 

100 
100 
200 
150 
100 
100 
250 
200 
100 
150 
100 



D i r e c t i o n :  236.25" 

Date: May 22, 1973 

20-Step 
I n t e r v a l s  

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 

MIN. 

1,000 
6 00 
500 

1,000 
1,000 
1,000 

300 
300 
600 
500 
300 
500 
800 
600 
600 
800 
250 
250 
250 
250 
500 
300 

MAX. 

10,000 
80,000 
7 5,000 
20,000 

7,000 
3,000 
4,000 

60,000 
3,000 
3,000 
7,000 
1,000 
4,000 

600 
4,000 

20,000 
800 

1,000 
1,000 
3,000 
1,500 
1,500 

Operator : D i  ck F i  t z n e r  

Machine No. : 1456 

20-Step 
I n t e r v a l s  

23 
24 
25 
26 
27 
2 8 
29 
3 0 
31 
32 
3 3 
34 
3 5 
36 
37 
38 
39 
40 

MIN. 

250 
300 
500 
2 50 
250 
300 
250 
250 
250 
250 
200 
250 
2 00 
200 
200 
200 
200 
200 

MAX. 



Direc t ion :  247.50" 

Date: May 22, 1973 

20-Step 
I n t e r v a l s  MIN. -- 

500 
750 
700 
400 
750 
800 
6 00 

1,200 
1,250 

350 
500 
900 
750 
600 
400 
250 
200 
300 

MAX. 

Operator:  Ed J e f f s  

Machine No. : 1439 

20-Step 
I n t e r v a l s  

19  
2 0 
21 
2 2 
23 
24 
2 5 
2 6 
2 7 
28 
2 9 
3 0 
31 
32 
33 
34 
3 5 
36 

MIN. MAX. 

7,500 
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