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Lawrence Livermore Laboratory i s  respons ib le  f o r  t h e  Hydrogeochemistry and 
Stream Sediment Reconnaissance (HSSR) program f o r  uranium i n  t h e  seven f a r  
western s t a t e s .  The work thus  f a r  has  concentrated on t h e  a r i d  t o  semi-arid 
regions of t h e  West and t h i s  paper d iscusses  t h e  c o l l e c t i o n  and prepara t ion  of 
sediment samples i n  t h e  Basin and Range province. The sample c o l l e c t i o n  and 
prepara t ion  procedures described h e r e  may not  be app l i cab le  t o  o the r  p a r t s  of 
t h e  f a r  western s t a t e s  o r  o ther  a reas .  These procedures a l s o  d i f f e r  somewhat 
from those  used by t h e  o ther  t h r e e  l a b o r a t o r i e s  involved i n  t h e  HSSR program. 

Se lec t ion  and Location of S i t e s  

The sample s i t e  l oca t ions  must be r e l a t e d  t o  t h e  geology and t h e  mobi l i ty  of 
uranium i n  a given environment. I n  t h e  semi-arid Basin and Range we have chosen 
t o  emphasize stream sampling along t h e  f r o n t  of t h e  ranges. I f  t h e  drainage i s  
l a r g e  enough, s i t e s  a r e  placed up t h e  canyon and along t r i b u t a r y  canyons i n  
order t o  ob ta in  r ep resen ta t ive  coverage cons i s t en t  wi th  a se l ec t ed  site dens i ty .  
In  v a l l e y s ,  dry sediments a r e  co l l ec t ed  only along major, well-defined drainages 
and i f  t h e  range-front sampling does n o t  provide adequate coverage. (A paper 
by D. Leach, presented a t  t h i s  seminar, w i l l  go i n t o  more d e t a i l  on t h e  sub jec t  
of sample dens i ty ) .  

Sampling po in t s  a r e  se l ec t ed  by LLL geo log i s t s  on t h e  l a t e s t  topographic-maps 
and/or a i r  photos. These s i t e s  a r e  se l ec t ed  us ing  t h e  b e s t  geologica l ,  hydro- 
l o g i c a l  and geochemical information ava i l ab le .  

It i s  d e s i r a b l e  t o  have each sample s i t e  a s  c lose  t o  n a t u r a l  condi t ions  a s  
poss ib le .  The geo log i s t  i n  t h e  f i e l d  may change these  s i t e s  i f  any contamina- 
t i o n  i s  evident .  Some common forms of contamination i n  t h e  Basin and Range a r e  
aeo l in  depos i t s ,  P le is tocene  l a k e  beds, farming and ranching a c t i v i t y .  

Because we a r e  measuring uranium i n  p a r t s  per m i l l i o n ,  seemingly i n s i g n i f i c a n t  
sources of contamination could mask t h e  n a t u r a l  background. Samples a r e  there-  
f o r e  c o l l e c t e d  upstream from roads,  br idges ,  rubbish  and any p o t e n t i a l  sources 
of p o l l u t i o n .  Heavily f e r t i l i z e d  lands  a r e  avoided a s  phosphate f e r t i l i z e r  
n l y  con t r ibu te  uranium t o  t h e  system. I n  add i t ion  i t  i s  n o t  uncommon t o  f i n d  
t h a t  t h e  aggradation of an a l l u v i a l  f an  has changed a s t ream's  course. If i t  
i s  necessary t o  move a s i t e ,  then t h e  reasons a r e  recorded and an a l t e r n a t e  
s i t e  i s  chosen a s  c lose  a s  poss ib l e  t o  t h e  o r i g i n a l  l oca t ion .  A l t e rna te  s i t e s  
a r e  b e s t  loca ted  i n  t h e  same drainage a s  t h e  o r i g i n a l  s i t e .  I f  t h i s  i s  impossible 
then t h e  next  stream drainage wi th  s i m i l a r  geology is sampled i n  order  t o  
help maintain t h e  o v e r a l l  s i t e  d i s t r i b u t i o n  and dens i ty .  
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Sample Col lec t ion  

The c o l l e c t i o n  of wet and d ry  sediments i s  b a s i c a l l y  t h e  same. Both involve 
t h e  c o l l e c t i o n  of a composite sample from f i v e  loca t ions ,  f i v e  yards a p a r t ,  
of e i t h e r  t h e  bedload o r  t h e  d ry  sediment. Samples a r e  taken from the  a c t i v e  
p a r t  of t h e  stream channel and c a r e  i s  taken t o  avoid bank s l u f f  ma te r i a l .  I f  
any form of contamination i s  v i s i b l e ,  t h e  sample is moved, a s  previous ly  de- 
scr ibed .  

Dry sediments a r e  sieved using a No. 3(1/4" square opening) s t a i n l e s s  s t e e l  
s ieve ;  l a r g e  fragments a r e  removed by hand. A t  l e a s t  f i v e  pounds of t h e  sieved 
m a t e r i a l  i s  then placed i n  a polyethylene bag and sea led .  

For wet sediments,  a s e l e c t i v e  sample is taken of t h e  f i n e r  s i z e  ma te r i a l  from 
t h e  stream bottom. Sand ba r s  loca ted  i n  midstream, and t h e  f ine-grained de- 
p o s i t s  loca ted  on €he i n s i d e  of meander curves provide the  b e s t  sampling s i t e s .  
Normally a polyethylene scoop i s  used f o r  sampling sandy or  muddy bottom streams. 
I n  some cases  an aluminum shovel i s  used t o  sample a stream having a coarse- 
grained bottom sediment. Af ter  sampling, a l l  l a r g e  rocks a r e  removed by hand 
and t h e  remaining sample placed d i r e c t l y  i n t o  a polyethylene bag. P a r t  of the 
excess b a t e r  i s  then drained o f f ,  a t  t h e  same time t ry ing  t o  r e t a i n  a s  much a s  
poss ib l e  of t h e  f i n e r  sediment f r a c t i o n .  The bag i s  then sea led  around t h e  top 
with a wire-reinforced s t r i p .  It should be pointed out  t h a t  t h i s  procedure 
a p p l i e s  only t o  t h e  small  s t reams t h a t  we have encountered. I n  wet te r  a reas  
of t h e  West, where l a r g e r  streams a r e  abundant, a more e l abora t e  sampling pro- 
cedure may be used. 

The bags of wet and dry sediments a r e  numbered and inse r t ed  i n t o  a second poly- 
e thylene  bag and t i g h t l y  sea led .  The number on t h e  bag corresponds t o  a numbered 
sample form which conta ins  such information a s  sample loca t ion ,  d ~ s c r i p t i o n ,  and 
t h e  na tu re  of t h e  stream bottom. The sample number i s  a l s o  entered 
appropr i a t e  topographic map. The same sample number i s  placed on a yellow 
paper t ag  and placed i n  a v i s i b l e  l o c a t i n n  a t  t h e  sample s i t e .  I f  a contractor  
i s  c o l l e c t i n g  t h e  samples f o r  LLL, he i s  required t o  take a Polaroid p i c t u r e  of 
t h e  s i t e  f o r  v e r i f i c a t i o n .  Samples a r e  deposited twice weekly i n  a spec i f ied  
f i e l d  l o c a t i o n ,  u sua l ly  a l abora to ry  t r a i l e r  o r  storeroom. From t h e r e  they are 
then re turned  t o  the  l abora to ry  f o r  processing a s  soon a s  poss ib l e .  

Sample Processing 

Samples a r e  received by t h e  l a b o r a t o r y ,  v e r i f i e d  m d  logged i n .  The following 
procedure a p p l i e s  f o r  both wet and d ry  sediment: 

. A l l  samples a r e  removed from t h e  polyethylene bags and placed i n  g l a s s  
drying pans and oven-dried a t  105'5 5" C.  

. I f  necessary,  dr ied  samples a r e  disaggregated s l i g h t l y ,  using a polyethylene 
scoop o r  aluminum scoop f o r  "hard" samples. 

. The d r i e d  ma te r i a l  i s  s ieved i n  s t a i n l e s s  s t e e l  s i eves  i n t o  four pa r t i c l e -  
s i z e  f r a c t i o n s .  

. The a n a l y t i c a l  sample i s  then blended and s p l i t  s eve ra l  t imes i n  a r i f f l e -  
type  s p l i t t e r .  



Approximately 3-5 gm of t h e  500 t o  1000 vm sample i s  c a r e f u l l y  loaded i n t o  
polyethylene bags, heat-sealed,  weighed, and loaded i n t o  INAA r a b b i t s .  The 

sample i s  then ready f o r  i r r a d i a t i o n .  

The h i s t o r i c a l  samples a r e  bagged and s to red  f o r  each indiv idual  s i z e  f r a c t i o n ,  
along wi th  a s p l i t  of t h e  a n a l y t i c a l  sample. The s i eves  a r e  then cleaned wi th  
forced a i r ,  c a r e f u l l y  washed, and d r i e d .  
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