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EXPERIMENTAL DESIGN FOR DEMONSTRATION OF BIO-BARRIERS 
PLACED I N  A  SIMULATED BURIAL TRENCH 

SUMMARY 

Th is  r e p o r t  desc r ibes  s t u d i e s  which have been under taken t o  improve 
' b u r i a l  techniques t o  p reven t  t h e  i n t r u s i o n  o f  b u r i e d  wastes by  p l a n t s  and 
an imals .  The s tudy  c o n s i s t s  o f  two p a r t s .  The f i r s t  p a r t  i s  a  demonstra- 
t i o n  t r e n c h  i n  which a  l a y e r  o f  cobble  has been p l aced  over  s imu la ted  
wastes and covered w i t h  a  deep l a y e r  o f  t o p s o i l .  The second p a r t  i s  an 
exper iment  i n  which severa l  d i f f e r e n t  k i nds  o f  b i o l o g i c a l  b a r r i e r s  a r e  
t e s t e d  i n  a  r e p l i c a t e d  p l o t  des ign.  The " s imu la ted  wastes" c o n s i s t  o f  
s o i l  mixed w i t h  l i t h i u m  c h l o r i d e ,  which i s  b i o l o g i c a l l y  a v a i l a b l e  and can 
be e a s i l y  de tec ted  by  spec t ropho tomet r i c  a n a l y s i s .  The purpose o f  t h e  
s tudy  i s  t o  eva lua te  t h e  e f f e c t i v e n e s s  of  these b a r r i e r s  t o  b i o l o g i c a l  
i n v a s i o n  o f  b u r i e d  wastes.  

INTRODUCTION 

E a r t h  b u r i a l  has been a  success fu l  techn ique  f o r  s a f e  s t o rage  o f  low- 
l e v e l  r a d i o a c t i v e  d r y  wastes s i n c e  es tab l i shment  o f  t h e  Hanfo rd  Reserva t ion  
i n  1943. The p r imary  techn ique  employed i n v o l v e s  d i g g i n g  a  t r ench ,  p u t t i n g  
wastes on t h e  bot tom o f  t h e  t r ench ,  and c o v e r i n g  w i t h  b a c k f i l l  e a r t h .  
S ince many o f  t h e  n a t u r a l  s o i l  p r o f i l e s  i n  t h e  200 areas have cobb le  over-  
l a i n  by  t o p s o i l  , t h e  b a c k f i l l  m a t e r i a l  o f t e n  c o n s i s t s  o f  a  heterogenecus 
m i x t u r e  o f  s o i l  and cobble .  Revege ta t ion  o f  these  b u r i a l  s i t e s  has been 
a1 lowed t o  occur  n a t u r a l  l y .  Most su r f aces  have developed i r r e g u l a r  s tands 
o f  t h e  sha l  l ow- roo ted  grass,  cheatgrass (Bromus tectorum) , a long  w i t h  
deeper- rooted spec ies such as Russian t h i s t l e  o r  tumbleweed (Sa l so l a  k a l i )  
and g ray  r a b b i  t b r u s h  (Chrysotharnnus nauseosus) . 

B u r i e d  wastes have remained, i n  almost a l l  i n s tances ,  s u c c e s s f u l l y  
removed f rom b i o l o g i c a l  access i  b i  1  i t y .  However, t h e r e  have been a  few 
i ns tances  where deep-rooted p l a n t s  o r  bur row ing  o r  d i g g i n g  an imals  have 
b rough t  r a d i o a c t i v e  m a t e r i a l s  t o  t h e  su r f ace  where t hey  cou ld  e n t e r  eco lo -  
g i c a l  food  cha ins .  Most o f  t h e  r e p o r t s  o f  b i o l o g i c a l  i n t e r a c t i o n  w i t h  
waste have i n v o l  ved p l  an t s .  For  exampl e, Dabrowski ( 1  973) analyzed tumble- 
weeds on b u r i a l  grounds i n  t h e  100 areas and found 137Cs, 65Zn, and 60Co 
i n  t h e i r  shoot  t i s s u e s .  Selders  (1950) found t h a t  Russian t h i s t l e  accumu- 
l a t e d  9 0 S r  i n  shoots  when r o o t s  were i n  c o n t a c t  w i t h  s o i l  c o n t a i n i n g  r a d i o -  
s t r o n t i u m .  P r i c e  (1972) showed t h a t  Russian t h i s t l e  and bursage (Ambrosia 
acan th i ca rpa )  accumulated t r a n s u r a n i c  elements i n  t h e i r  t i s s u e s  a t  h i g h e r  
l e v e l s  than  d i d  cheatgrass grown under t h e  same env i ronmenta l  c o n d i t i o n s .  
I n  a d d i t i o n ,  g ray  r a b b i t b r u s h  growing on t h e  216-A-24 c r i b  has been repo r t ed  
t o  accumulate f i s s i o n  products ,  e s p e c i a l l y  37Cs (K lepper  e t  a1 . , 1975).  
Thus, i t  would be u s e f u l  t o  f i n d  an economical method whereby t h e  i n v a s i o n  
o f  b u r i e d  wastes by p l a n t  r o o t s  cou ld  be prevented. 



Digging and burrowing animals a l so  have the potential  fo r  penetrating 
buried wastes. Radioactive s a l t s  (mostly 90Sr and 1 3 7 ~ s )  were exposed b.y 
a deep burrowing animal, probably a badger (Taxidea taxus). The exposed- 
s a l t s  were d i rec t ly  ingested by bl ack-tai led hares (Lepus cal i forni  cus) . 
The hares spread 90Sr and 137Cs in the B-C c r i b  area-ecal pe l l e t s  and 
urine ( ~ ' ~ a r r e l l  and Gilbert ,  1975). An asphalt  coating was put down t o  
reseal the source of s a l t s .  Fecal pe l l e t s  of black-tailed hares were 
l a t e r  collected from the B-C Crib area and sorted according t o  age. Detect- 
able levels  of radioact ivi ty  were found only i n  the  older pe l l e t s ,  indicat-  
ing t h a t  t h i s  asphalt  pad probably sealed the source of contamination 
(Uresk e t  a l . ,  1975). T h i s  incident indicated the need fo r  the develop- 
ment of bio-barriers which would e f fec t ive ly  prevent these animals from 
burrowing in to  buried wastes. 

SITE DESCRIPTION 

The area chosen for  the experiment, designated as  the bio-barrier  
demonstration s i t e  (Figure I ) ,  consisted of a large trench w i t h  a smaller 
s ide  ditch.  The so i l  tha t  was removed from the original  excavation was 
heaped alongside the trenches. The larger  trench was chosen as the s i t e  
fo r  the large experimental plot  and the smaller ditch was used for  the s i t e  
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FIGURE 1. Location of Bio-Barrier Demonstration S i t e  in the 200-1 Area 



of t h e  m u l t i p l e  p l o t  exper iment us i ng  p a r t l y  b u r i e d  c i r c u l a r  concre te  con- 
t a i ne r s .  The o r i g i n a l  v e g e t a t i v e  cover  was removed approx imate ly  25 years  
ago d u r i n g  t h e  c o n s t r u c t i o n  of t he  REDOX p l a n t .  Since abandonment, t h e  
a rea  has been r e c o l o n i z e d  w i t h  cheatgrass and o t h e r  annuals. The topography 
i s  n e a r l y  l e v e l ,  so env i ronmenta l  f ac to r s  such as wind, sun exposure, and 
r a i n f a l l  w i l l  be about equal  i n  a1 1  segments o f  t h e  exper imenta l  area. The 
o r i g i n a l  excava t i on  s p o i l s  were l e v e l e d  d u r i u g  c o n s t r u c t i o n  o f  t h e  p l o t s  
t o  remove any topograph ic  va r i ab l es .  The s i t e  i s  s i t u a t e d  o u t s i d e  t h e  
200 West area p e r i m e t e r  fence and near  o t h e r  exper imenta l  p l o t s ,  making t h e  
p l o t s  e a s i l y  access ib l e  f o r  sampl ing and s e r v i c i n g .  

EXPERIMENTAL DESIGN 

The exper iment  was designed t o  i n v e s t i g a t e  t h e  e f fec t i veness  of va r i ous  
k i nds  o f  b a r r i e r s  p laced  i n  t h e  s o i l  t o  s t op  t h e  p e n e t r a t i o n  of p l a n t  r o o t s  
o r  t h e  bur row ing  by an imals  i n t o  s imu la ted  b u r i e d  wastes. The b a r r i e r s  a r e  
cobble,  concrete ,  aspha l t ,  and u rea  bo ra te  (a  r o o t  t o x i n ) .  L i t h i u m  
c h l o r i d e  was p laced  a t  8  f t i n  t h e  s o i l  p r o f i l e  and c o b a l t  c h l o r i d e  p laced  
a t  4  ft as che~ i i i ca l  t r ace rs .  The t r a c e r s  were p laced  j u s t  below t h e  b a r r i e r s ,  
so r o o t  p e n e t r a t i o n  th rough  t h e  b a r r i e r  cou ld  be de tec ted  by ana l yz i ng  p l a n t  
t i s s u e  f o r  these elements us i ng  a  spectrophotometer.  

A  back-up t r a c e r  system was i n s t a l l e d  t o  be used i n  case t h e  chemical 
t r a c e r  techn ique  f a i l s .  P l a s t i c  tubes f i t t e d  w i t h  f i t t i n g s  used i n  sub- 
i r r i g a t i o n  a g r i c u l t u r a l  systems were b u r i e d  w i t h i n  t h e  1  i t h i u m  c h l o r i d e  
and c o b a l t  c h l o r i d e  l aye rs ,  so t h a t  s h o r t - l i v e d  r a d i o a c t i v e  t r a c e r s  cou ld  
be i n t r o d u c e d  l a t e r  i n  an aqueous s o l u t i o n  as needed. 

Two p l o t  t ypes  were used i n  t h i s  study. To s tudy  t h e  e f fec t i veness  
o f  cobble  t o  s top  p e n e t r a t i o n s  o f  bo th  p l a n t  r o o t s  and bur row ing  an imals  
a  l a r g e  t rench ,  0.04 hec ta re  (0.1 a c r e )  was p a r t i a l l y  f i l l e d  w i t h  cobble  
and covered w i t h  s o i l ,  and then fenced t o  c o n t a i n  smal l  an imals  w i t h i n  t h e  
s tudy  area. Th i s  p l o t  w i l l  be r e f e r r e d  t o  as t he  t r e n c h  p l o t .  The second 
p l o t  t ype  cons t ruc ted  i n  an a d j o i n i n g  d i t c h  cons i s t ed  o f  28 concre te  c u l v e r t s  
t h a t  were b u r i e d  v e r t i c a l l y  i n  t h e  s o i l .  Th i s  exper imenta l  des ign p e r m i t t e d  
a  r e p l i c a t e d  s tudy  o f  t h e  e f f e c t i v e n e s s  o f  seve-ral p l a n t  r o o t  b a r r i e r s .  
Th i s  p l o t  w i l l  be r e f e r r e d  t o  as t h e  c u l v e r t  p l o t .  Seven t rea tments  were 
r e p l i c a t e d  4  t imes  and randomly p laced i n  2  l i n e s  o f  14 p l o t s  each. The 
7  t rea tments  a r e  ( 1  ) c o n t r o l ,  n a t u r a l  s o i l  ; ( 2 )  a  mod i f ied  c o n t r o l ,  b e n t o n i t e  
c l a y  mixed w i t h  t h e  s u r f a c e  l a y e r  o f  s o i l  ; ( 3 )  washed cobble  (designed l i k e  
t h e  t r e n c h  p l o t ) ;  ( 4 )  concre te  l a y e r ;  ( 5 )  a s p h a l t  mixed i n  deep l a y e r  o f  
s o i l  ; ( 6 )  a s p h a l t  mixed i n  a  sha l low l a y e r  o f  s o i  1  ; and ( 7 )  urea bo ra te  
niixed i n  a  sha l l ow  l a y e r  o f  s o i l .  

As shown i n  Table  1, t h e  s o i l  used i n  these p l o t s  was v e r y  sandy, so 
15 kg (33 l b s )  o f  b e n t o n i t e  c l a y  was mixed i n t o  t h e  sur face 6  i n .  of s o i l  
of a l l  t rea tments  excep t  c o n t r o l  (1 ) .  Ben ton j t e  was added t o  t h e  sur face 
l a y e r  o f  t h e  s o i l  t o  i nc rease  t h e  wate r -ho ld ing  c a p a c i t y  and c a t i o n  
exchange c a p a c i t y  o f  t h e  upper r o o t  zone t o  a s s i s t  i n  t h e  r e v e g e t a t i o n  



procedure and encourage growth of shal low-rooted p l an t s .  The b e n t o n i t e  
a l s o  serves t o  b i n d  t h e  surface s o i l  i n t o  a  c r u s t  which i s  l e s s  wind- 
e r o d i b l e  than t he  un t rea ted  s o i l .  

TABLE 1. Typ i ca l  S o i l  C h a r a c t e r i s t i c s  o f  t he  Demonstrat ion Area 

Soi  1  
Depth (dm) 

0- 1  
1-2 
2-3 
3-4 
4-5 
5-6 

Sol .  S a l t  
% Sand % S i  1  t % 1  a  % Org. Mat. 3 (mmhos/cm) 

55 4 3 2 0.65 7.5 0.27 
64 3 5 1 0.45 7.4 0.23 
7 1 28 1 0.25 7.5 0.30 
6 8 3 1 1 0.35 7.7 0.40 
55 44 1 0.30 7.8 0.20 
5 1 47 2 0.30 7.9 0.21 

Cobble was se lec ted  as a b a r r i e r  because of i t s  ease of a v a i l a b i l i t y  
a t  most b u r i a l  s i t e s ,  i t s  low wate r -ho ld ing  c a p a c i t y  t o  d iscourage growth 
of deep-rooted p l a n t s ,  and i t s  r e s i s t a n c e  t o  d i g g i n g  animals.  A lso,  cobble 
l a y e r s  a r e  n o t  sub jec ted  t o  c rack ing  as a r e  aspha l t  and concre te  l aye rs .  

The concre te  b a r r i e r  was b u r i e d  i n  t h e  s o i l  p r o f i l e  t o  h e l p  p r o t e c t  
i t  from f r e e z i n g  and thawing, t he  main cause o f  c rack ing  and weather ing 
of concre te  slabs. Aspha l t  emulsion has been p r e v i o u s l y  used as a sur face 
b a r r i e r  t o  p reven t  p l a n t  growth and reduce wind eros ion.  I f  aspha l t  proves 
e f f e c t i v e  as a sub-surface r o o t  b a r r i e r ,  i t  has severa l  advantages over  
concre te  and cobble. I t  i s  cheaper than  concre te  and i s  e a s i l y  a p p l i e d  
as spray d u r i n g  t h e  e a r l y  stages o f  b u r i a l .  Urea bo ra te  was chosen f o r  
s tudy  as a t y p i c a l  s o i l  s t e r i l a n t  which can a c t  as a r o o t  b a r r i e r .  I t s  
advantages a r e  t h a t  i t  i s  easy t o  app l y  and cheaper than  o t h e r  r o o t  b a r r i e r  
types. 

CONSTRUCTION AND SPECIFICATIONS OF PLOTS 

P repa ra t i on  f o r  c o n s t r u c t i o n  r e q u i r e d  mod i f y i ng  t h e  t renches t o  t h e  
p roper  dimensions, The c u l v e r t  p l o t  was deepened t o  2.4 m (8.0 f t )  below 
grade and widened t o  3.0 m (10.0 f t )  a t  t he  bottom, f o r  a  l e n g t h  of  approx- 
i m a t e l y  27.4 m (90.0 f t ) .  The t r e n c h  p l o t  was f i l l e d  t o  2.4 rn (8.0 f t )  
below grade and widened t o  a  w i d t h  of 8.5 m (28.0 f t )  a t  t he  bottom, f o r  
a  l e n g t h  o f  approx imate ly  64.0 m (210 f t ) .  The unused remainder of t h e  
l a r g e  t r ench  was f i l l e d  t o  grade l e v e l  and compacted. 

The c o n s t r u c t i o n  of t h e  t r ench  p l o t  ( F i g u r e  2 )  began w i t h  t h e  p lace-  
ment of mo i s tu re  probe we l l s .  These w e l l s  were f a b r i c a t e d  from 3.8 cm 
(1.5 i n . )  d iameter  e l e c t r i c a l  c o n d u i t  3.05 m (10 f t )  i n  leng th ,  t h e  bottom 
of which was capped. F i v e  we l l s ,  ex tend ing  t o  a  depth of 2.9 m (9.5 f t )  
were p laced a long  t h e  cen te r  l i n e  o f  t h e  t rench,  spaced even l y  a t  a  d i s -  
tance of 15.24 m (50  f t )  from each o ther .  
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FIGURE 2. Sec t iona l  View Through Access Tube of  t h e  Trench P l o t  

Next, t h e  l i t h i u m  c h l o r i d e  t r a c e r  was added. I t  was mixed i n t o  a  
1.22 m  wide by 0.15 m  deep ( 4  f t  x  0.5 f t )  s t r i p  down t h e  c e n t e r  o f  t h e  
t r e n c h  f o r  a  l e n g t h  o f  61 m  (200 f t ) .  The concen t ra t i on  of t h e  m i x t u r e  
was 50 ppm L i  w i t h  s o i l  by weight .  

The back-up t r a c e r  system used i n  t h e  t r ench  p l o t  cons i s t ed  o f  two 
pe r f o ra ted  p ipes  p laced  p a r a l l e l  t o  and 0.15 m (0.5 f t )  e i t h e r  s i d e  of t h e  
cen te r  l i n e  o f  t h e  t rench.  Each p i p e  cons i s t ed  o f  t h r e e  p a r t s :  a  h o r i -  
zon ta l  c e n t e r  s e c t i o n  f i t t e d  w i t h  d r i p  i r r i g a t i o n  e m i t t e r s ,  and two v e r t i -  
c a l  end s e c t i o n s  w i t h o u t  em i t t e r s .  The h o r i z o n t a l  s e c t i o n  was p laced  a t  
t h e  2.4 m  (8.0 f t )  depth, and r a n  t h e  l e n g t h  o f  t he  t rench.  The v e r t i c a l  
sec t i ons  p r o v i d e  f o r  i n t r o d u c t i o n  o f  chemicals f rom grade l e v e l  t o  t h e  
h o r i z o n t a l  sec t ion .  The e n t i r e  system was f a b r i c a t e d  f rom 0.95 cni (318 i n . )  
i n s i d e  d iamete r  p l a s t i c  p ipe.  

The n e x t  s t ep  was t h e  a d d i t i o n  o f  a  0.15 m  (0.5 f t )  t h i c k  l a y e r  o f  
t o p s o i l  t o  t h e  whole t rench.  Th i s  was f o l l o w e d  by a  1.2 m  ( 4  f t )  deep 
l a y e r  o f  3.8 t o  7.6 cm (1.5 t o  3 i n . )  d iameter  rock.  The t o p  of t h e  rock  
l a y e r  measured 6.1 m  (20 f t )  wide by 60.96 m  (200 f t )  long, w i t h  t h e  s i des  
be ing p e r m i t t e d  t o  assume the  n a t u r a l  ang le  o f  repose (F i gu re  3).  Care 
was taken t o  p reven t  damage t o  t he  mo i s tu re  probe w e l l s  d u r i n g  t he  a d d i t i o n  
o f  t h e  cobble. 





Fo l l ow ing  t h e  i n s t a l l a t i o n  o f  t h e  c u l v e r t s ,  a  mo i s tu re  probe w e l l  
was p laced  v e r t i c a l l y  i n  t h e  c e n t e r  o f  each c u l v e r t .  These w e l l s  w e r e  
i d e n t i c a l  i n  dimensions and dep th  o f  placement t o  those p laced  i n  the  
t r ench  p l o t .  L i t h i u m  c h l o r i d e  was mixed i n t o  t h e  s o i l  a t  t h e  bottom of 
each c u l v e r t  as i t  had been i n  t h e  t r e n c h  p l o t .  

T racer  apparatus made f rom p e r f o r a t e d  p i pes  were i n s t a l l e d ,  one i n  
each c u l v e r t .  These p i pes  were s i m i l a r  t o  those used i n  t h e  t r e n c h  p l o t  
and cons i s t ed  o f  two sec t ions .  A  s e c t i o n  of h o l l o w  s o l  i d - w a l l  p i p e  o f  
3.05 m (10 f t )  i n  l e n g t h  was f o l l o w e d  by a  s e c t i o n  13.7 m (45 f t )  long,  
f i t t e d  w i t h  d r i p  i r r i g a t i o n  e m i t t e r s  and plugged a t  t h e  end. The s o l i d  
s e c t i o n  fo l lowed t h e  mo i s tu re  probe w e l l  t o  t h e  2.4 m (8 ft) l e v e l  and t h e  
e m i t t e r  s e c t i o n  was s p i r a l l e d  around t h e  probe w e l l  i n  a  r e g u l a r  p a t t e r n  
so t h a t  any r a d i o a c t i v e  o r  chemical  t r a c e r  added would be spread even l y  
over  t h e  area of  t h e  p l o t .  

GRADE 1 1  
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F I G U R E  4. Schematic Drawings o f  t h e  Placement o f  B i o - b a r r i e r s  
and T race r  Apparatus i n  t h e  C u l v e r t  P l o t  



F o l l o w i n g  these  s teps,  t h e  c u l v e r t s  were f i l l e d  accord ing  t o  t h e  t ype  
o f  t r ea tmen t  des ignated f o r  t h a t  p l o t  (F i gu re  4).  

The c o n t r o l  c u l v e r t s  were s imp ly  f i  1  l e d  w i t h  t opso i  1  and compacted 
enough t o  e l i m i n a t e  massive s e t t l i n g .  The b e n t o n i t e  c o n t r o l  p l o t s  were 
f i l l e d  i d e n t i c a l l y ,  excep t  t h a t  t h e  t o p  0.15 m (0.5 f t )  were t r e a t e d  
w i t h  3% b e n t o n i t e  by we igh t .  

The cobble  c u l v e r t s  were f i l l e d  w i t h  l a y e r s  i d e n t i c a l  t o  those  i n  
t he  t r e n c h  p l o t .  

The deep a s p h a l t  c u l v e r t s  were b a c k f i l l e d  w i t h  a  1.27 cm (0.5 in . )  
t h i c k  l a y e r  o f  a s p h a l t  i n co rpo ra ted  a t  t h e  2.3 m (7.5 f t)  l e v e l .  The 
t o p  0.15 m (0 .5  f t )  were t r e a t e d  w i t h  b e n t o n i t e .  

The aspha l t ,  cement, and urea-bor  c u l v e r t s  were a l l  b a c k f i l l e d  w i t h  
s o i l  t o  t h e  1.22 m ( 4  f t )  l e v e l .  S o i l  (0.15 m) was mixed w i t h  c o b a l t  
c h l o r i d e  t r a c e r  and added; t h e  c o b a l t  c o n c e n t r a t i o n  i n  t h i s  l a y e r  was 
50 ppm. 

A  1.27 cm (0.5 i n . )  t h i c k  a s p h a l t  b a r r i e r  was formed i n  t h e  des igna ted  
c u l v e r t s  as f o l l ows :  f o r  each c u l v e r t ,  3.8 l i t e r s  (1  g a l )  o f  a s p h a l t  and 
7.6 l i t e r s  (2  g a l )  of water  were mixed, and t h e  r e s u l t a n t  m i x t u r e  was 
poured i n t o  t he  c u l v e r t  a t  t h e  s p e c i f i e d  depth. I n  t h e  conc re te  c u l v e r t s ,  
a  5.08 cm (2  i n . )  t h i c k  b a r r i e r  o f  concre te  was poured. The b a r r i e r  added 
t o  t h e  urea-bor  p l o t s  was a  5.08 cm ( 2  in . )  t h i c k  l a y e r  o f  urea bo ra te  
mixed w i t h  s o i l ,  a t  a  r a t e  o f  170 g  (0.4 I b )  urea bo ra te  p e r  c u l v e r t .  
A l l  these l a y e r s  were p laced  a t  t h e  1.07 m (3.5 f t )  depth. These were 
then  b a c k f i l l e d  w i t h  t o p s o i l ,  w i t h  t h e  t o p  0.15 m (0.5 f t )  be i ng  aga in  
t r e a t e d  w i t h  ben ton i t e .  

A f t e r  a1 1  c u l  v e r t s  were f - i  11 ed t o  grade l e v e l  , t h e  sur round ing  area, 
approx imate ly  1  hec ta re  (2.5 ac res ) ,  was leve led .  An access road  was con- 
s t r u c t e d  t o  t h e  t r e n c h  p l o t  and t h e  c u l v e r t  p l o t s .  Then t h e  e n t i r e  a rea  
was p l a n t e d  t o  cheatgrass.  The sur round ing  area was l a t e r  t r e a t e d  w i t h  
a  l a t e x  s o i l  s t a b i l i z e r ,  Dow M-166, t o  p reven t  se r i ous  e r o s i o n  damage 
u n t i l  t h e  p l a n t s  were es tab l i shed .  

STUDY SCHEDULE 

To t e s t  t h e  b a r r i e r s  f o r  r o o t  pene t ra t i on ,  Russian t h i s t l e  w i l l  be 
seeded i n  t h e  t r e n c h  p l o t  and a l l  t h e  c u l v e r t s  d u r i n g  t h e  s p r i n g  o f  1976. 
The above ground t i s s u e s  w i l l  be harvested th roughou t  t h e  growing season 
and analyzed spec t ropho tome t r i ca l  l y  f o r  1  i th ium and/or  coba l t .  If e i t h e r  
of these  elements i s  found i n  t h e  t i s s u e  a t  l e v e l s  g r e a t e r  than  c o n t r o l  
samples, i t  w i l l  be assumed t h a t  t h e  r o o t s  have s u c c e s s f u l l y  passed th rough  
t he  b a r r i e r .  Dur ing  t h i s  t ime,  s o i l  mo i s tu re  w i l l  be measured i n  t h e  



p r o f i l e  us i ng  a neu t ron  probe. Mo is tu re  measurements have been scheduled 
as f r e q u e n t l y  as needed d u r i n g  t h e  growing season and month ly  du r i ng  t h e  
remainder o f  t h e  year. 

A f t e r  t he  Russian t h i s t l e  exper iment has been completed i n  1976 and 
t h e  animal-proof fence has been i n s t a l l e d  on t h e  t r e n c h  p l o t ,  smal l  mammals 
w i l l  be cap tu red  and p laced  w i t h i n  t h e  fenced area. D igg ing  by t he  animals 
w i l l  be observed, and t h e  excavated s o i l  and animal h a i r  w i l l  be analyzed 
f o r  l i t h i u m  and/or c o b a l t  t o  determine i f  t h e  animals dug through any of 
t he  b a r r i e r s .  The animal d i e t s  w i l l  be supplemented when necessary. 
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