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ABSTRACT 
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. . . .  . . . . . .  Seve ra l  t r e n c h  l e a c h a t e  samples c o l l e c t e d  from corimercially opera ted  . . .  
. . . . . - . -  

. . . . 

low-level r a d i o a c t i v e  was te  d i s p o s a l  s i t e s  a t  Maxey F l a t s ,  Ke,ntucky, a n d .  : . . . . . . .  
. . . . . . . . . . . . .  . . . .  . . . -  

. West V a l l q ,  h'ew York, w e r e  anzlyzed f o r  organic ,  c o n s t i t u e n t s .  . The. o rgad ic  
. . 

compounds i n  the -wa te r  samples were e x t r a c t e d  w i t h  methylene c h l o r i d e ,  , 

' ' 

. . 

separa ted '  - i n t o  a c i d i c ,  bas i c ,  and n e u t r a l  f r a c t i o n s ,  and a n a 1 y ~ e d . b ~  gas  

chromatography and mass spectrometry.  About 75 compounds c o n s i s t i n g  of 

s e v e r a l  s t r a i g h t  and branched cha in  a l i p h a t i c  ac ids ,  aromatic  a c i d s ,  a l coho l s ,  . . .  

aldehydes,  ketones,  amines, a romat ic  hydrocarbons;esters,  e t h e r s ,  and phenols 

were i d e n t i f i e d  i n  t h e  l e a c h a t e  samples. These c o m p o ~ d s  r e p r e s e n t  i n  g e n e r a l  
. . ,' 

t h e . s y n t h e t i c  a d  . n a t u r a l  o rganic  was t e s  such a s  contaminated c e l l u l o s i c  : 

m a t e r i a l s ,  s c i n t i l l a t i o n  l i q u i d s , . s o l v e n t s ,  and decontamination f l u i d s  bur ied  

i n  t h e  t r e n c h e s ,  and t h e i r  b i o l o g i c a l  decomposition products .  The organic  

compounds, e s p e c i a l l y  t h e  organic  a c i d s ,  p h t h a l a t e s ,  and t r i b u t y l  phosphate,  . 

may i n f l u e n c e  t h e  m o b i l i t y  of t h e  r ad ionuc l ides  from t h e  b u r i a l  t renches  by 

s o l u b i l i z a t i o n ,  leaching ,  and formation of weak complexes. 



INTRODUCTION 

Low-level r a d i o a c t i v e  wastes  generated by t h e  nuc lea r  indus t ry ,  u n i v e r s i t i e s ,  

r e sea rch  i n s t i t u t i o n s ,  and h o s p i t a l s  a r e  disposed of i n  shallow-land t renches  and 

p i t s .  I n  1962 t h e  f i r s t  commercial d i s p o s a l  s i t e  w a s  opened i n  Beatty,  Nevada. 

S ince  then,  t h e  indus t ry  has grown t o  inc lude  t h r e e  p r i v a t e  companies ope ra t ing  

s i x  d i s p o s a l  areas loca t ed  i n  s p a r s e l y  populated a reas :  a t  Maxey F l a t s  (Morehead),' 

Kentucky; ,Beatty,  Nevada; She f f i e ld ,  I l l i n o i s ;  Barnwell, south  Carolina; West 

Valley,  New York; and Richland, Washington. Although t h e  f a c i l i t i e s  are opera ted  

by p r i v a t e  indus t ry ,  they are loca t ed  on pub l i c  land and are sub jec t  t o  f e d e r a l  

and state regula t ion .  A comprehensive summary of t h e  shallow-land r a d i o a c t i v e  

was te  b u r i a l  opera t ions ,  c l a s s i f i c a t i o n  of wastes ,  and p ro j ec t ions  of b u r i a l  

c a p a c i t i e s  of t h e  e x i s t i n g  commercial s i t e s  has  been presented by Holcomb (1978). 

The b u r i a l  sites were s e l e c t e d  i n  p a r t  because t h e  hydrogeological  format ions  

were expected t o  con ta in  t h e  was te  material; however, leakage of rad ionucl ides  h a s  

been repor ted  a t  two of t h e s e  s i t e s .  I n  1975 t h e  f a c i l i t y  a t  West Valley,  NY, 

was c losed  because t r i t i u m  and 'OSr were leaking  from t h e  b u r i a l  t renches  

(Nucleonics Week, 1975). A t  Maxey F l a t s ,  KY, plutonium has  been i d e n t i f i e d  i n  

t h e  s o i l  and water  samples c o l l e c t e d  a t  t h e  b u r i a l  s i t e  and i ts  environs (Meyer, 

1976). Furthermore, r ad ionuc l ide  migra t ion  has  been found a l s o  a t  o t h e r  b u r i a l  

f a c i l i t i e s  operated by t h e  U.S. Department of Energy (Hanford, WA; Savannah 

River,  SC; Oak Ridge, TN; and a t  t h e  Canadian b u r i a l  s i t e  a t  Chalk River (Means, 

e t  a l . ,  1978). Thus, t h e  problem of migra t ion  of rad io iso topes  from e x i s t i n g  

b u r i a l  s i t e s  appears  t o  be  pervas ive ,  and t h e  causes a r e  being i n v e s t i g a t e d  

because of t h e  s e r i o u s  problems of environmental contamination from unsafe b u r i a l  

techniques.  



Although i n v e n t o r i e s  of t h e  r a d i o a c t i v e  m a t e r i a l s  bur ied  i n  t h e  d i s p o s a l  

s i t e s  a r e  ava i l ab l e ,  no s p e c i f i c  r eco rds  are kep t  on t h e  k inds  and q u a n t i t i e s  

of o rgan ic  wastes bur ied .  In genera l ,  t h e  organic  wastes c o n s i s t  of contaminated 

paper,  packing m a t e r i a l s ;  c lo th ing ,  p l a s t i c s ,  ion-exchange r e s i n s ,  s c i n t i l l a t i o n  

v i a l s ,  so lven t s ,  chemicals,  decontamination f l u i d s ,  ca rcas ses  of experimental 

14 animals ,  w d  s o l i d i f i c a t i o n  agents .  Radionuclides such a s  C, 3 ~ ,  ''~r, 

134~137cs 60Co, 241Am, and 238s 2 3 9 ' 2 4 0 ~ ~ ~  have been i d e n t i f i e d  i n  l e a c h a t e  

samples c o l l e c t e d  from s e v e r a l  t r e n c h s l ~  at Maxery F l a t s  and West v a l l e y  ( W ~ ~ S S  

et  al. ,  1979; Eusain et  a l . ,  1979). The purpose of t h i s  r e p o r t  is t o  i d e n t i f y  

some of t h e  organic  compounds present  i n  h igh  concent ra t ions  i n  t rench  l e a c h a t e s  

a t  t h e  d i s p o s a l  s i t e s  i n  o rde r  t o  begin t o  eva lua t e  t h e i r  cIIect OR rad ionucl ide  

mob i l i za t ion  and contaminat ion of t h e  environment. 

EXPERIMENTAL 

Water samples from the shallow-land low-level r a d i o a c t i v e  waste  b u r i a l  s i t e s  

a t  Xaxey Flats, KY, West Valley, NY, Shcf f i e ld ,  TL, and Ba,mnwall, SC, were 

c o l l e c t e d  t o  determine t h e  dissolved organic  carbon (DOC) content .  Samples 

were taken from t h e  t renches  and from mcnitoring w e l l s  u sua l ly  l oca t ed  around 

t h e  per iphery  of t h e  sites. These samples were f i l t e r e d  through a 0.45-p 

si lver membrane f i l t e r  and t r a n s f e r r e d  t o  thoroughly cleaned and s t c r i l i z e c l  

g l a s s  b o t t l e s  f i t t e d  wi th  Teflon-lined screw caps. The samples were placed i n  

i c e  and shipped t o  t h e  l a b n r ~ t o r y  f o r  nnCl arsalyof.3. 

The t o t a l  carbon and inorganic  carbon con ten t s  of t h e  f i l t e r e d  water  samples 

were determined w i t h  a Beckman t o t a l  carbon ana lyze r  (Beckman Instruments ,  Ipc., 

F u l l e r t o n ,  CA); t h e  d i f f e r e n c e  between t h e  t o t a l  and t h e  inorganic  carbon 

y i e lded  t h e  d isso lved  organic  carbon content .  



Leachate samples f o r  d e t a i l e d  organic  a n a l y s i s  were c o l l e c t e d  under anoxic 

cond i t i ons  i n  c l ean  one-gallon b o r o s i l i c a t e  g l a s s  b o t t l e s  sea led  by Teflon 

va lves .  The procedure and appara tus  f o r  c o l l e c t i n g  t h e  water  from trenches 

has  been descr ibed  previous ly  (Weiss et al. ,  1979). The f i l l e d  b o t t l e s  were 

shipped i n  i c e  and, upon r e c e i p t  a t  t h e  l abo ra to ry ,  were r e f r i g e r a t e d  a t  4OC. 

The samples were f i l t e r e d  through a 0.45-p s i l v e r  membrane f i l t e r  under anoxic 

condi t ions  and then  used t o  determine t h e  DOC and t h e  organic  cons t i t uen t s .  

A l i q u i d  e x t r a c t i o n  technique (Garr ison e t  a1., '1976) w a s  used t o  i s o l a t e  

a c i d i c ,  n e u t r a l ,  and b a s i c  organic  components from t r ench  water samples c o l l e c t e d  

a t  t h e  Maxey F l a t s ,  KY, and West Val ley,  NY, b u r i a l  s i t e s .  Approximately 200 t o  

500 m l  of a f i l t e r e d  water  sample was a c i d i f i e d  t o  pH 2.0 wi th  HC1 and ex t r ac t ed  

t h r e e  t imes w i t h  30-ml po r t ions  of methylene c h l o r i d e  (Burdick & Jackson Labora- 

t o r i e s ,  Inc . ,  Muskegon, MI). The e x t r a c t s  were combined and back-extracted two 

t imes w i t h  50 m l  of 5% w/v NaOH, t o  remove a c i d i c  components, l eav ing  only n e u t r a l  

compounds i n  t h e  f i r s t  organic  e x t r a c t .  The b a s i c  f r a c t i o n s  were combined, 

a c i d i f i e d  t o  pH 2.0, and ex t r ac t ed  wi th  methylene c h l o r i d e  a s  before.  This I 

. .  . 
second organic  e x t r a c t  conta ins  a c i d i c  compounds. Next t h e  o r i g i n a l  water  . . . ." 

sample was brought t o  pH 11.0 w i t h  50% w/v NaOH, and ex t r ac t ed  t h r e e  times wi th  

30 m l  6f methylerrr ch lo r ide .  Tha t h i r d  e x t r a c t  cantains basic organic  components. 

Each e x t r a c t  was d r i e d  over anhydrous Na2S04 and concentrated t o  1 m l  i n  Kuderna- 

Danish and Micro-Snyder column evapora tors .  . The e x t r a c t  conta in ing  t h e  a c i d  

components was d iv ided  i n  h a l f ,  and one po r t ion  was reac ted  wi th  N,O,bis-(tri-  

methylsily1)-trifluoroacetamide (P i e rce  Ch'emical Co., Rockford, IL) t o  form 

t h e  t r i m e t h y l s i l y l  d e r i v a t i v e s  of t h e  organic  components. A c o n t r o l  blank 

sampie c o n s i s t i n g  of the same amounts of reagents  and so lvent  was run  through 

t h e  e n t i r e  e x t r a c t i o n  and a n a l y t i c a l  scheme f o r  each sample s e t .  



The e x t r a c t s ,  d e r i v a t i z e d  e x t r a c t s  of water  samples, and c o n t r o l  b lank  

samples were analyzed by gas- l iquid chromatography (GLC) on a Perk in  Elmer 

model 900 gas chromatograph equipped w i t h  a flame i o n i z a t i o n  de t ec to r .  A 

1.8-m x 2.1-mm-i.d. s t a i n l e s s  steel column packed wi th  10% SE-30 on 80/100 

mesh Chromosorb-W w a s  used f o r  a l l  ana lyses .  Helium was used as t h e  c a r r i e r  

gas  a t  a - f low rate of 35 ml/min. During each run  t h e  column temperature 

i n i t i a l l y w a s  h e l d  cons tan t  a t  60°C f o r  4 min and then  programmed t o  240°C a t  

4OClrnin. The upper temperature w a s  maintained u n t i l  the a n a l y s i s  was terminated. 

For q u a n t t t a t i v e  a n a l y s i s  a known q u a n t i t y  of an i n t e r n a l  s tandard ,  u sua l ly  

d i e t h y l  p h t h a l a t e ,  was added t o  t h e  sample. The r a t i o  of t h e  a r e a  of t h e  GLC 

peak of i n t e r e s t  t o  t h e  a r e a  of t h e  i n t e r n a l  s tandard  peak was converted t o  a 

concen t r a t ion  by a c a l i b r a t e d  s tandard  curve cons t ruc ted  o p e a i f i c a l l y  For t h e  

compound undergoing zna lys i s .  

The water  e x t r a c t s  were f u r t h e r  analyzed by gas chromatography-mass 

spec t rometry  (GS/MS) t o  i d e n t i f y  t h e  va r ious  organic  compounds. A Hewlett 

Packard 59848 mass spectrometer  c o n s i s t i n g  of a IIP 5700 gas chromatograph and 

a HP 5933 d a m  systeni was used. The gas shtr?matogrilph and mass spectrometer  

a r e  i n t e r f a c e d  by a heated g l a s s  j e t  s epa ra to r .  Gas chromatographic cond i t i ons  

were t h e  same a s  l i s t e d  previous ly ,  except t h a t  a 2-mm-i.d. g l a s s  column was 

w e d .  Mass s p e c t r a l  i d e n t i f i c a t i o n  was f a c i l i t a t e d  by use  of t h e  HP Cnatr ibutcd 

L i b r a r i e s ,  t h e  EPA-NIH Library ,  and t h e  mass s p e c t r a l  search  f a c i l i t i e s  of t h e  

Chemical Information System. I n  some r - ~ S B G ,  lcnnwn ~ t m a a r d s  were purchased 

commerc ia l ly  and run  on t h e  GC/MS instrument  i n  o rde r  t o  v e r i f y  i d e n t i f i c a t i o n s .  



RESULTS AND DISCUSSION 

The r e s u l t s  of an  i n i t i a l  survey of t h e  d isso lved  organic  carbon content  

of t r e n c h  l eacha te s  and w e l l  water  samples c o l l e c t e d  from f o u r  low-level radio-  

a c t i v e  b u r i a l  s i t e s  are shown i n  Table 1. The range of va lues  may be compared 

wi th  t h e  va lue  f o r  unpolluted groundwater, which is  repor ted  by most inves t iga-  

t o r s  t o  b e  between 5 and 30 ppm and usua l ly  less than  10 ppm. Clear ly ,  b o t h  

t r ench  and w e l l  water  samples con ta in  d isso lved  organic  carbon, bu t  t h e  t r e n c h  

l e a c h a t e s  con ta in  cons iderably  more except  i n  t h e  case  of She f f i e ld ,  IL. 

A comprehensive l i s t  of a l l  o rganic  compounds t h a t  have been i d e n t i f i e d  

i n  t r ench  l eacha te s  from t h e  West Valley and Maxey F l a t s  s i t e s  is given i n  

Table 2.  It should be  noted t h a t  no t  a l l  compounds can be  ex t r ac t ed  by methylene 

ch lo r ide ,  and probably many o t h e r  organic  compounds a r e  p re sen t  i n  t h e  l eacha te s .  

The organic  compounds found cons i s t ed  of s e v e r a l  s t r a i g h t -  and branched-chain 

a l i p h a t i c  ac ids ,  aromatic  ac ids ,  a lcohols ,  aldehydes, ketones,  amines, aromatic  

hydrocarbons, e s t e r s ,  e t h e r s ,  and phenols. 

Typica l ly ,  t h e  a c i d i c  f r a c t i o n  of t h e  samples contained s e v e r a l  compounds, 

t h e  n e u t r a l  f r a c t i o n  contained fewer compounds, and t h e  b a s i c  f r a c t i o n ,  except  

i n  t h e  case  of one o r  two t r ench  l e a c h a t e  samples, y ie lded  no d e t e c t a b l e  

compounds. This  may be  due t o  t h e  l i m i t a t i o n  of us ing  a gas chromatographic 

column n o t  s p e c i f i c a l l y  s e l e c t e d  f o r  t h e  d e t e c t i o n  of b a s i c  compounds. Quantita- 

t i v e  r e s u l t s  on t h e  numerous compounds de t ec t ed  i n  Maxey F l a t s  and West Val ley 

samples a r e  shown i n  Tables 3 and 4 ,  r e spec t ive ly .  The concent ra t ions  r epo r t ed  

a r e  t h o s e  found i n  t h e  methylene c h l o r i d e  e x t r a c t  and no t  t hose  i n  t h e  o r i g i n a l  

water  sample. Note t h a t  t h e  so lven t  e x t r a c t i o n  e f f i c i e n c y  f o r  each compound i n  



such  a complex aqueous s o l u t i o n  and t h e  p o s s i b l e  matrix e f f e c t s  were n o t  

determined. It is i n t e r e s t i n g  that in many cases  two samples of a t r e n c h  

l e a c h a t e  taken a yea r  a p a r t  contained i d e n t i c a l  and s i m i l a r  types  of major 

compounds, a l though some q u a n t i t a t i v e  v a r i a t i o n s  between t h e  two samplings 

were gene ra l ly  observed. 

The -types of o rgan ic  compounds i d e n t i f i e d  i n  t h e  t r e n c h  l e a c h a t e s  r e f l e c t  

b o t h  t h e  n a t u r e  of t h e  bur ied  waste and the products  of biodegradation. For 

example, p-dioxane, t ~ l u e n a ,  and xylcne may be d iscarded  s o l v e n t s  o r  s c i n t i l l a -  

t i o n  f l u i d s .  Tributylphosphate,  may o r i g i n a t e  from the process  of so lven t  

e x t r a c t i o n  of metal ions  from s o l u t i o n s  of r e a c t o r  products ,  and low molecular  

weight  s t r a i g h t -  and branched-chain a l i p h a t i c  a c i d s  are due mainly t o  mic rob ia l  

degrada t ion  of complex n a t u r a l  and s y n t h e t i c  ma ta r i a l a  i n  tIir buried waste. 

Some mechanisms o f  r ad ionuc l ide  migra t ion  have been examined by d e  Marsi ly  

et al .  (1977), inc luding  t r a n s p o r t  i n  groundwater by convection, d i f f u s i o n  and 

s o r p t i o n  phenomena, These mechanisms a r e  complicated by t h e  a b i l i t y  of rad io-  

n u c l i d e s  t o  form s t a b l e  complexes wi th  organic  cnmpounds t h a t  are Luriea w i t h  

the r a d i o a c t i v e  waste ,  a r e  naturally preuene, o r  r e s u l t  from microbia l  ac t ion .  

S t u d i e s  w i t h  heavy metals and n a t u r a l l y  occurr ing  humic a c i d  have shown t h e  

formation of s o l u b l e  meta l  complexes which may b e  important i n  mobi l iza t ion  

CTakanatsu and Yoshida, 1978; Zurino and Mart in ,  1977). Likewirre, s o i l  micro- 

f l o r a  me tabo l i t e s  may be an important  source  of agen t s  t h a t  a f f e c t  the long-term 

s o l u b i l i t y  c h a r a c t e r i s t f . ~ ~  e f  t r ~ n s u x a n i c  e l m i m t s  ( ~ i l d u n ~  e t  a l . ,  1977). Bo l t e r  

e t  a l .  (1975) r epo r t ed  t h a t  organic  a c i d s  from decaying l e a f  l i t t e r  i n  s o i l  in- 

c reased  t h e  s o l u b i l i t y  of heavy meta ls  depos i ted  from smel te rs .  Recently,  Means e t  a l . ,  

(1978) found t h a t  ethylenediaminetetraacetic a c i d  was t h e  dominant mobil iz ing 



agent  of 6 0 ~ o  and U from in te rmedia te - leve l  l i q u i d  waste  d i sposa l  p i t s  and 

t renches  a t  t h e  Oak R idge .bu r i a1  grounds. They a l s o  showed t h a t  organic  

l i gands  can have pronounced e f f e c t s  by reducing t h e  absorp t ion  capac i ty  of 

s o i l  f o r  rad ionucl ides .  Since only  s t rong  che la t ing  agents  were s tud ied ,  t h e  

e f f e c t  of weak complexing agen t s  remains unexamined bu t  could be  s i g n i f i c a n t  

over  t h e  l i f e t i m e  of t h e  rad ionucl ides .  The f ind ing  of s e v e r a l  o rganic  ac ids  

i n  t h e  l eacha te s  and t h e  p o s s i b l e  presence of s y n t h e t i c  and n a t u r a l  che l a t ing  

agen t s  in t h e  waste  s t r o n g l y  i n d i c a t e  t h e  p o t e n t i a l  f o r  migra t ion  of rad ionucl ides  

from t h e  b u r i a l  t renches ,  and warrant  f u r t h e r  examination. 
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Table 1 .  

Distribution of Water Samples from Low-level Radioactive 
Waste Disposal S i tes  According to Dissolved Organic Carbon 
Content. 

Number of Samples with DOC Content 
Sample Total Number (mglt) of:  
.Source . - of Samples . 2-10 10-100 . 100-1000 1000-7000 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Maxey Flats., ICY 

Trench 

Wells 

West Valley, hY 

Trench 

Wells 

Shef f i e ld  , I L  

Trench , 

Wells 

Trench 

Wells. 



Table 2. 

Compounds Identified in Trench Leachates 

.from Maxey . ~lats'. and.~est .Valley'.Disposal . Sites 

Acids : 

Benzoic acid 

Butanoic acid 

Decanoic acid 

2-Ethylhexanoic acid 

Hexanoic acid 

Hydroxybenzoic acid 

3-Methoxy-4-hydroxybenzoic acid 

2-Methylbutyric acid 

3-Methylbutyric acid 

2-Methylhexanoic acid 

2-Methylpentanoic acid 

3-Methylpentanoic acid 

2-Methylpropionic acid 

Nonano ic acid 

Octanoic acid 

Pentanoic acid 

Phenylacttic acid 

Phenylbutyric acid 

Phenylhexanoic acid 

Pheny lpropionic acid 

Toluic acid (isomers) 

Alcohols : 

Borneo1 

2-Butanol 

Cyclohexanol 

2-Ethylhexanol 

3-Ethylhexanol 

2-Hexanol 

3-Hexanol 

2-Methyl-2-butanol 

Methylcyclohexanol 

Octanol 

2-Phenylcyclohexanol 

(Propylene glyc01)~ 

a-Terpineol 

3,3,5-Trimethylcyclohexanol 

Aldehydes 'and Ketones : 

p-Hydroxybenzaldehyde 

Paraldehyde 

Vanillin 

Acetovanillon 

Camphor 

Diacetone alcohol 

Dibutyl ketone 

Fanchonc 

Methyl ethyl ketom 

Methyl isobutyl ketone 



Table 2. 
(Cont ' d) 

Compounds Identified in Trench Leachates 

from Maxey Flats and West Valley Disposal Sites 

Amines : 

Aniline 

~yclohexy.bine 

Dicyclohexylamine 

Methyldicyclohexylamine 

Aromatic Hydrocarbons: 

Benzene 

Biphenyl 

Dimethylnaphthalene 

Naphthalene 

Toluet~e 

Xylene (isomers) 

Esters: 

Butyl phthalate 

Diethyl phthalate 

Several unidentified phthalates 

Tributyl phosphate 

Triethyl phosphate 

Triphenyl phosphate , 

Ethers : 

Anisole 

Bis(2-chloroethyl) ether 

Bis (2-chloroethoxy) methane 

Bis(2-ethoxyethyl) ether 

1,l-Diethoxyethane 

1,l-Diethoxy-2-chloroethane 

1,4-Dioxane 

Tetrahydrofu~au 

Tripropylene glycol methyl ether 

Phenols : 

Cresol (isomers) 

Octylphenol 

Phenol 

4-t-Butylphenol 

Tetramethylbutylphenol 



Table 3. 

Organic Compounds.Identified i n  Maxey F l a t s  

Trench Leachate Samples 

Compound 

Concentration (mg/%) 

Trench 

Acids: 

Benzoic ac id  

2-E thylhexanoic a c i d  

C8 branched ac ids*  

Hexanoic a c i d  

2-Methylbutyric ac id  

3-Methylbutyric ac id  

2-Methylhexanoic a c i d  

3-Methylpentanoic a c i d  

C6 branched acid** 

2-Methylpropionic a c i d  

Octanoic a c i d  

Pentanoic ac id  

Fhenylace t ic  a c i d  

Phenylhexanoic a c i d  

Phenylpropionic a c i d  

Others  : 

Cresuls  (isumers) 

Cyclohexanol 

Dibutyl  ketone 

Die thyl  p h t h a l a t e  

p-Dioxane 

Fenchone 



Tattle 3. 
(Cont 'd) 

Organic Compounds I d e n t i f i e d  i n  Maxey F l a t s  

Trench Leachate Samples 

Compound 

Concentrat ion (mg/R) 

Trench 
19  2  6 32 

Others  (Cont 'd) : 

Methyl i s o b u t y l  ketone 

Naphthalene 

Phenol 

P h t h a l a t e  (unknown) 

a-Terpineol 

Toluene 

T r i b u t y l  phosphate 

T r i e t h y l  phosphate 

Xylene Ci.snmexs) 

- = Not de tec ted .  

+ = Compound p re sen t  b u t  n o t  quan t i f i ed .  

* = Quantif ied by us ing  2-ethylhexanoic a c i d  s tandard .  

** = ~ u a n t i f  i e d  by us ing  3 -~ne th~ lpen tano ic  a c i d  s tandard .  



Table 4. 

Organic Compounds Identified in West Valley 

Trench Leachate Samples 

Compound 

Concentration (mg/R) 

Trench 
3 5 8 

Acids : 

Benzoic acid 

Decanoic acid 

2-Ethylhexanoic acid 

Hexanoic acid 

Hydroxybenzoic acid 

2-Methylbutyric acid 

3-Methylbutyric acid 

2-Methylhexanoic acid 

C6 branched acid* 

3-Methylpentanoic acid 

2-Methylpropionic acid 

Nonano ic acid 

Octanuic acid 

Pentanoic acid 

Phenylacetic acid 

Phenylhexanoic acid 

Phenylpropionic acid 

Toluic acid 



. . 
Table 4. 
(Cont ' d) 

Organic Compounds I d e n t i f i e d  i n  West Val ley 

Trench Leachate Samples 

Concentrat ion (mg/A) 

Trench 
Cornpound 3' 5 8 

Anisole  

Buty l  p h t h a l a t e  

Creso l  (isomers) 

Cyclohexanol 

2-Ethyl-1-hcxanol 

Fenchone 

Naphthalene 

Octyl phenol (isomer) 

Phenol 

P h t h a l a t  e (unknovm) ' .  

a-Terpineol 

Toluene 

T r i b u t y l  phosphate 

Tr ipropylene  g l y c o l  methyl e t h e r  

- = Not de tec ted .  

+ = Compound p re sen t  b u t  not quan t i f i ed .  

* = Quant i f ied  by using 3-methylpentanoic acid  s tandard.  




