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REPORT OF FIELD STUDY AT T A d G 7  ( 1 2 )  L-SITE 

AND TA-14  Q'SXTE 

Wallaaa Haywood (Group C I A n 4 )  , DeXter htcRas (Group C L S - 4 )  
Jonathan Powell (Group M-l), and Ba t ty  . W ,  Harris (Group M-1) 

ABSTRACT 

The r e s u l t s  of t h e  f i e l d  i n v a s t i g a t i o n  t o  dQ~Urmino t h a  kind and 
concen t r a t ion  of explos ives  Pound in t h e  ooil and on a r t i c l e s  a t  
sits known t o  be contaminated w i t h  e n a r g e t i c  matxiriala ara given  
i n  t h i s  r e p o r t ,  WQ are concerned about: s ~ f ~ t y  and h e a l t h  hazarde 
Etesoaiated w i t h  some explos ives ,  n i t ro -o rgan ic s  and o rgan ic  
n i t r a t e s .  Result8 Prom t h e  Uda of! the o l d  and now f i e l d i s p o t - t e a t  
kits t o  detect:  t h e  preeanco of anercjetic makeriala a m  yivan ,  
A l s o  included a r a  d a t a  from t h e  High Performanda Liquid 
Chromatography (HPLd) analysed of a a e t o h i t r i l e  axkrerctd from Quf3ike 
mil  samples,  and da ta  Prom khe Energy Dispers ive  XdRay 
Fluorascence (EDXRF) analydes to t '  hazardoua motald on the game 
samples ,  

INTRODUC'IXON 

O n  t h e  morning of J u n e  2 4 ,  1 9 9 3 ,  a team of! f h l d  inVedt iga tor6  h a d  
by Calvin blartell, v i s i t e d  TAdG7 ( 1 2 )  L-Slte l oca t ed  on Redondo 
Merja (Map l), The p U f p o ~  of! the Visit Wan t o  a a t a b l i g h  t h e  
f e a s i b i l i t y  of using t h a  Pie16 a p o t d t e s t  k i t 8  t o  d a t e a t  exploa ivee  
in soil samples Whsre t h a r e  are known in t e r f a ronceb  from o t h o r  
media, Tlia f i e l d  ~ n v e o t i g a t i a n  team consinkad of Calvin M a r t ~ l l  
(Oroup CLS-I . ) ,  Wallace Haywood (droup c l ~ S - 4 ) ~  Dexter McRae (Group 
CLS-+4), P e t e r  Ehcin8tls (dfoUp M B T U ~ ) ~  €hVo Watahabe (droup CL8d 
D O ) ,  and Betty Harr ie  (Group b l - l ) ,  Field Wate r u n  by Dex te r  ' 

McHae, Wallace Haywood, and Betty I larr io ,  

L-Si te  was ~ o n s t r u c t e d  in the dpring of! 1915 and Used f o r  
npprogimately one yoar a ~ t  an exploEtlveB tost f a a i l l t y ,  but: W Q ~  
abandoned i n  d,d-i95O4 Inepeet ion redordEl of k h a t  dedade! lndlccl te  
that:  several bui ld ingd ,  subsequently removed, were contaminated 
with eXploYiVeo, Xn 2950 the Laboratory's  Health Div is ion  Usod t h e  
eaeitern parameter of L-Bike Pol: radiakion f4t:udiae on animala and a 
s e a t i o n  of the parameter beaame contaminated w i t h  r ad ia t ion  
During the V i a t  Nam War u por t ion  of t h ~  s i t e  was ueed by a 
Laboratory group f o r  "Mortar Lor?atorll experiments i n  which 811 
rlcatylene gas  gun was p a r t  of t h e  apparatue,  Thero Le a ques t ion  
about  the p o s s i b l a  contaminunta from this s tudy ,  



, 

AREAS SAMPLED 

The team sampled Pol: u n o x p l u d n d  e n o r g o t i c  m a t e r i a l e  i n  t h e  s o i l  and 
on metal componento around an i t i ac t ivo ,  c l o e e d - f i r i n g  p i t ,  TA-12-4 
(Map 1) and 8-19 (Mup 21, T h i s  p i t  Le 13taelnliRQd, p a r t i a l l y  
nubmercjad, hoxagonal,  and 8 - E t  per  side by 1 2 - f t  deep,  The  p i t  was 
b u i l t  i n  1945, a f t e r  a s i m i l a r  one was abandoned a t  Far P o i n t ,  and 
used f o r  approximately ona year  as a containment vcllsael f o r  t ho  

decommissioned i n  1953, TA-12-4 and the  soil t h a t  auxrounda it Is 
Solid-Waste Managemant Uni t :  12-001a (SWMU 12-001a) i n  Oporablo Unit 

d e t o n a t i o n  oP exp1,osives and weaponm components x t  was 

1085 e 

I ' L  
b r  
I '  

Also ,  We sampled f o r  axplos ivoe  i n  what is suspec ted  a s  baing t h o  
waret-case s i t u a t i o n  a t  L-Sita, an i n a c t i v e ,  opan f i r i n g  p i t  t h n t  
lice abou t  200  ya rds  dua  st of TA-12-4 on t h e  no r th  s i d e  of a 
u t i l i t y  road  (Map 2 ) .  T h i s  opan p i t  wa8 used e x t a n s i v e l y  i n  1945, 
and on o t h e r  occas ione  through 1953 t o  t e s t  waapons compononta 
c o n t a i n i n g  uraniuIn, posa ib ly  dep le t ed  uranium, Tha 8 i . h  is 
s u s p e c t e d  oE being contaminated wi th  h a d ,  uranium, and explosiVe8,  
Visual evidence of yallow uranium oxide  could be sean  a s  f a r  a8 
eight f o a t  Prom t h e  p i t  on t h e  e a s t  and no r th  e i d a s ,  

A few yards west of the open p i t  is an a r e a  w i t h  m a l l  chunks of! 
formula ted  R D X ,  i d e n t i f i e d  i n  t h a  Group M - 1  l a b o r a t o r y  of Tarry 
S p o n t a r a l l i ,  Tha hard,  r o c k l l i k a  pink pieces  oE explosivas a r e  
s c a t t e r e d  i n  a CJraVQlQd semi -c i r c l e  t h a t  has  two t r e e s  a t  t h o  o u t e r  
s a u t h  edgo, A l a 0  cOllQCtQd waa one p i e c e  of! ye l lowish  brown 
m a t e r i a l  be l ieved  t o  be both HMX, RDX, and p m s l b l y  some o t h a r  
compound and a b indor ,  T h i s  can taminat ion ,  ocat terecl  c h u n k s  of 
e x p l o s i v e s ,  may havu r a s u l t e d  from a p a r t i a l  de tona t ion  i n  an 
a t t e m p t  t o  dispose oP exp los ives  found I n  t h e  a r e a  dur ing  t h e  
19705. 

Tu e n s u r e  t h a t  we had t e s t  results from an a rea  t h a t  i.6 known t o  be  
contaminated ,  we sampled an a c t i v e  open P i r i n g  Mound a t  TA-14 (Q- 
Sita) (Map B ) ,  Q - S i t 0  ha6 been used f o r  development nnd  t e s t i n g  of 
e x p l o s i v e s  since 1 9 4 4 ,  Swipes Wera takan  from t h e  firmt f i r i n g  pad 
near t h e  Cont ro l  Room, TA-24-23, t h e  back s i d e  of t h e  r e t a i n e r  w a l l  
n s e o c i a t e d  wi th  t h i s  pad, and t h e  surrounding s o i l  about  threa f o o t  
from t h e  f i r i n g  pad, 

I n  the a f t e r n o o n  of J u n e  2 5 ,  1 9 9 3 ,  Dexter McRae, Wallace I-laywood, 
and Be t ty  Harris a l a 0  sampled t h e  soil and meta l  components i n  and 
around t h e  gun f a c i l i t y  loca ted  a t  t h e  West end  of T A - 1 4 ,  Q - S i t e  
(Map A) 4 

Dried s o i l  samples and a r t i c l e a  from Q-S i t e ,  t akan  on a p r i o r  
v i a i t ,  were a l s o  t e s t e d  urring the spot- tes t :  kits, Thasa ~Iample8 had 
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ri- 2 baen analyzed by h i g h  pertormUhCe liquid chromatography (HPLC)  f o r  
j) C!XplOS~Ved arid tho hazardouo m a t a l  concantrationa Were daterminad 

by Energy Dispersive %-Ray Fluorascenca (EDSRP) , 
?!I 
$1 

ANAljYTES i. 

' t. 
We were interasted in tastinq f o r  i,3,5-tr~n~txotoluane (TNT) , 
1 , 3 , 5 - h a % ~ h y d r o ~ l , J , 5 - t r i n i t r ~ t ~ i ~ ~ i n a  (RDX-Royal, Demolition 
Explosive), 1 1 3 / 5 / 7 -  ~ o t r a h y d r o ~ d y c l o - 2 , 3 , 5 ~ 7 ~ ~ e ~ ~ u n ~ t ~ a m i n e  (WMX- 
High Melting Explosive) I pentaorythritol tutranitrata (PEI")  , 
1 , 3 , 5 - t r ~ n i t r o p h e n y l m e t h y ~ n i t r ~ r n ~ n a  ( t e t r y l ) ,  ( m e  Figure I.) and 
EXplosiVa b, ammonium picfate, of a m m o n i u m - l , J , 5 ~ l r i n i ~ r o p h e n a l ,  

* , A  

SPOT TESTS 

Old HE Spot-Test K i t  - The old spot-test kit aonuiets of three 
reagents known as! 

Reagent A [an 8 0 # / 2 0 %  mixture of t h e  dolVenkl N,N- 
dimethylfarmamido (DMF) and di-N~butylamina J is usad to 
test f o r  TNT and exploeivee that :  a h  mimilar i n  at:ruc!tufe 
(aromatic aminee) , 
Reagent B [~et:ra-N-butylammonium hydroxhle in methanol with a 
f luorascend~ dye dissolved in dimethyl aulfoA,de ( O l 4 3 0 )  
2 % / 9 8 % ,  a s  an indicutor] l a  U B Q ~  to test f o r  RDX, HI$%, and 
PETN, Once applied, the eo1,ution i o  Viewed under an ulkra- 
violant to enhanca t h e  aolar of thie test, 

Raayent C [potassium hydroxide, water, DMSO, 5 / 5 / 9 0  wt%j i s  
used to tast for TATR, but: givas a distinct: color test 
different: from that: o f  TATB for other oxplosives  such a6 tr i s -  
p i c r y l a m i n o - 1 , 3 , 5 - ~ r ~ a z i ~ ~  ( P Y X ) ,  hexanitromtilbeno ("E(), 
tetryl, and TNT, 

New Spot-Task Kit - The new f i e l d  spot-tost kit cansllsts of 

Reagent C from the o l d  kit, more COnUentmtad, now called 
Solution I, 

Hydroahloric aoid and sulfanilide - Solution 2 ,  and 

N-naphthalenediamine dihydrochlorido+ golut,ton 3 ,  

3 



EXPrnLMENTS 

While i n  t h e  f i e l d ,  wa swipad s o i l  and metnl surfaces of t h o  CZosocl 
f i r i n g  p i t  (TA-12- .4) ,  t h e  RDX v i s i b l y  contaminated soil of u satni- 
c i rc le ,  and t h e  soil I n  an open f i r i n g  p i t ,  The lattor two a r e  
l o c a t e d  due east  and near TA-12-4, We w e d  both o l d  and naw f i e l d  
s p o t - t e a t  k i t s ,  Wa also sampled snoops of s o i l  from t h a s a  areas by 
p u t t i n g  t h e  s o i l  on t h e  E i l t e r  paper and adding t h a  t e e t  roagant o r  
s o l u t i o n ,  About t e n  gram samplas from eachdloca t lon  ware t aken  buck 
t o  t h e  l a b o r a t o r y  and t e s t e d  w i t h  a l l  of the reagentx~ from bo th  
opot-test k i t s ,  

Reagent A and Reagent C/Solu t ion  2 Ware used f i rs t ,  T h l s  Was 
fo l lowed by a l l  three so lu t ions  Erom tha naw kit, Note t h a t  Remjelit: 
B from t h e  old k i t ,  used t o  test f o r  PETN, RDX, and H M X ,  wa8 not: 
uged I n  t h e  field, b u t  W ~ E I  w e d  t o  tent  a l l  r jampla i n  t h o  
labora tory ,  

Hexagonal Closed Firing Pit, TAdJ.2-4 (€WMU-l2-UOla) 

The o u t e r  walls of t h e  closed f i r i n g  p i t  Ware s w i p u d  and t h e  
results were n e g a t i v e ,  Metal pdaces on Cha ground near  kha oponing 
of t h e  p i t  were t as ted1  all wero n e g a t i v e ,  gurface swipas of! the 
soil. around t h e  p i t  Were 

On J u n e  14,1993, Kon Uher (Croup Mdl) Was lowered into t h e  p i t ,  HQ 
took  samples of t h e  White rotlidue on t h u  wal lr~  and Elwiped from the 
insicla w a l l s ,  and s o i l  Prom t he  bottom of t he  p i t l  All 8&mpl,es 
teskod nega t ive  Cot. aXplosiVesc 

teEItedj a l l  r o d U 1 W  WarQ nagat ive,  

Open F i r i n g  P i t ;  

near  two trees tes ted p o s i t i v o  f o r  N I X ,  When gra ine  from these 
pieces were put: i n t o  t h e  s a i l ,  the soil t e a t e d  poeitAvel  This 
material had been analyrted previously by T e r r y  SponkarelZi  (Croup 
M d i )  and cjhown t o  be RDX and a p l a e t k !  b inde r ,  Tho r e e u l t a  of the 
l a b o r a t o r y  t e s t  of aoil samples are givan In Table X I  

4 
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I d  

'i . .I .- F i r i n g  Pad I Assodiatod w i t h  P u l l  box (Capac i to r  Ilindhurga Unik-  
'I-! 

CDU) TA-14 -2 5 
II ., Thraa swipes  WQFQ takon from t h o  f i r s t  f i r i n g  pad near  t h e  5ontrol 

rooin (blap 8 ) ;  a l l  W B ~ Q  negative, A yalfow m a t e r i a l  ombedded i n  t h o  
c e n t e r  pane l  of t h e  r e t a i n i n g  wal l  oil t h e  f i r i n g  pad t e s t e d  II 

\I r 
Scoops of s o i l  t aken  from approximately B t h rec - f ee t :  c i r c ln  around 
t h e  pad wore p o s i t i v e  f o r  TNT, a l though tho  c o l o r  was vary  f a i n t ,  
t h i s  i n d i c a t e n  a very Low q u a n t i t y  of aXp1oeiva i n  t h e  sandy soil 
sample t akan ,  Sand is  brought i n  and plaaacl over  the mounds whore 
f i r i n g  o p e r a t i o n s  a r e  done,  Table 51: ehows kha results of f i e l d  
s p o t - t e s t  k i t  f o r  e x p l o s i v a s  on o t h e r  samples takan a t  Q-8ite4 

The samples i n  Tabla L V ,  Fire Pud 3 ,  wore a l eo  analyzacl f o r  picr ic  
acid,  The conden t ra t ion  WBEI l e e s  t h a n  0 , Z  mg/kg ( e O 1 2  mg/kg) , The 
a r e a  bacame contaminatad w i t h  p i c r i c  a c i d  whan 8 ohot  dos ignad  t o  
d i s p o s e  of! waste explosives f a i l e d  t o  d e t o n a t e ,  

I!$ 

p o s i t i v a  f o r  TNT, Swipas of! t h e  c e n t e r  w a l l  W Q ~ Q  n e g a t i v e  for TNT, 

We tetJtecl t h e  f i r i n g  p e d e s t a l ,  T A - 1 4 - 4 4 ,  for t h o  Gun Facility 
l o a a t e d  a t  t h e  weot end oE Q - S i t e  (Map A ) ,  T h i e  included a LargG 
barre l - shaped  containment v e s s a l  , i t a  metal, components, and t h a  
s o i l ,  we ob ta ined  s e v e r a l  ques t ionab le  p o s i t i v e  test t h a t  were not 
very  i n t ensa ,  which caused u 8  t o  worry about  f a l s a  p o o i t i v a ,  
R e s u l t s  from t h a a e  tXmtf3 are givun i n  Table  III, 

Q-Si te  SampZas PreviouslZy Analyzed 

About f i f t e e n  samplee had been takon p r a v h u s l y  from Q-Site  and 
ana lyzed  by HPLC f o r  t h e  basic explosives, i m p u r i t i a o ,  and 
decomposi t ion p roduc t s ,  We includod thosle oumplae i n  o u r  e p o t - t a e t  
ana lysea  and t h e  r q s u l t o  ura given i n  Tablo 11, T h e  c o n c a n t r a t i o n s  
of! t h e  v a r i o u s  explosives, HMX, R D X ,  t e t r y l ,  TNT, and 2,4-DNT, a r e  
g iven  i n  Table  IV, HMX wag t h e  most concen t r a t ed  of! a l l  of t h e  
e x p l o s i v e s  i n  the aoiZ (eand)  with concan t r a t ion  r ang ing  from a few 
t e n t h s  of a PPM t o  O V Q ~  t h r e e  hundred PPMQ, F i r i n g  mound 1 was t h e  
most contaminated,  

A l s o ,  we analyzed for soveral samples for metals using EDXRF, The 
c o n c e n t r a t i o n s  of metals and t h e  sc reen ing-ac t ion  l e v e l  (BALs) aro  
g iven  i n  Table VI, SALS a re  c o n c e n t r a t i o n s  of! matarkal l ; ,  t h a t  i f  
exceeded, w i l l  require that: a hazard assaesment: t o  be done, Values 
for t h e  ma& concen t r a t ed  of t h e  t o x f c  metal,B1 chromium, marcury, 
l e a d ,  and uranium, a re  Ethown t o  bo less t h a n  9ALs, Thore fo re  t h e y  
would not pose a h e a l t h  hazard t o  workers,  

5 



T h e  ptl ot' t h e  soil is ulso g iven ,  T h i s  Is an impor tan t  p h c o  of 
data  because its helps cleterminn whather o r  no t  t h o  motald a m  
bound or migra t ing  i n  t h e  so i l , ,  Metals a m  mobile in moat: illcldic 
soilsI The pH v a l u e s  f o r  Q d S i t e  e o l l d  at% rjhowh i n  Table  V I  The pli 
of t h e  soil, I s  slightly a d i d i d  t o  e l i g h t l y  b a s i c  a t  F i r i n g  MoundEt 
1 and 2 and p a r t s  of F i r i n g  llouncl 3 ,  IloWeVer, purte of 
F i r i n g  Ctound 3 r  a sample ne8r a n  elactricul cable  at: the  wast and 
of  Q - S i t e ,  and a sample m a r  t h e  fire hydrant a t  t h o  nn t rance  g a t e  
were Very a c i d i c ,  

DISCUSSION 

The chemis t ry  of! t h e  f i e l d  s p o t - t e s t  kit f o r  oxp los ivea  has b u m  
well e s t a b l i s h e d  s i n c o  t h o  1 9 t h  aetitur'yI The a p p l i c a t i o n  t o  s o i l e  
is being eXplored by devera1 l a b o r a t o r i a s ,  Thomas F I  Jhnkina  and 
blarianne E, Ynldh (U ,  S, Army Cold Ragiolw Reeeardh and Engineer ing 
Labora tory ,  HanoVer, New HampElhlr'e) have niacla s i g n i f i c a n t  p r o g r a m  
i n  q u a n t i f y i n g  a k i t  s i m i l a r  t o  o u r s  f o r  f i e l d  UtUdiOa, Our k i t  
needs t o  be tes ted  a g a i n s t  t h e  by-products and rasulta from 
e x p l o s i v e s  i h  S o i l s  quantified, 

Task for TNT and Rahkod CompoUndrJ 

TNT was no t  Pound in any of tho s o i l  samp1aEl t e a t e d  a t  TAui2 (G7), 
' l o t  it was t h o  exp los ive  used t h e  most dur ing  Wofld War X X ,  The 
TNT is be l i eved  t o  r a p i d l y  bioclngrade i n  I I & ~ U ~ R  a f t a r  an 
undetermined l e n g t h  of t ime and, thQfQfolQ, l e  not: detected by the 
s p o t  t e s t s  w e d I  Howaver, t h a  brown pioactl.; w i t h  beadwlike cryEttulEt 
on t h e i r  surfaaes d i d  keet: positive for TNT (Sas Table  X )  , T h i s  
matorial. wa~t not  seneitiva t o  a hammar blow, 

A t  Q-Yite Eas t ,  Q p o d i t i v e  t e s t  Por TNT WAB found iri t h e  aolid 
taken from the e o n t p i n m n t  w a l l  at: Mound 2 ,  i n  t he  sur rounding  eohl  
t h a t  W m  sdooped upr but  h o t  i n  the s o i l  t h A t  WBB swiped hOr  on t h o  
metal  f i r i n g  pad, NeArly a l l ,  of! t h e  Q-EIike samples Bhown i n  T a b h  
IT gava n e g a t i v e  test resulta f o r  TNT, although t h e  NPLC analysea  
showed ppm c o n c e n t r a t i o n  levale of t h i n  compound, Soil and metal 
objects ak t h e  Q-Si t e  West gun f a a i l i t y  tasked noga t ive  f o r  TNT, 

Test for RDX, HKX, PETN, T e t r y l :  Testa f o r  the o t h e r  axploeivos 
( R D X ,  HI#, PETN, TATB, and t d z y l )  in t h e  d o i l  a t  L-QIite and i n  t h e  
metal p a r t  of t h e  hexagonal dlosed  f i r i n g  pit, Z'A4.2-4,  wora also 
n e g a t i v e ,  The t e a t s  were a l s o  negat ive f o r  aaijls from t h e  apan 
f i r i n g  p i t ,  except: Por case9 when small p iecea  of! suspclctad 
explosives from the ground Were placad hi1 bha sample t o  be t a s t e d ,  
T h i s  suspacted  sxplosive was very hard p l a e t i c - l i k e  m a t e r i a l  
s c a t t e r e d  4 to 8 feet from t h e  opan p i t I  Th i s  material was 
sensitive t o  a hammer blow, 

6 



i. 
i j 
; 4. 
I *  
I ,  

! $1 , I- 

$1 1. P o s i t i v e  t e s t s  f o r  axplosiveo in t h a  soil ancl swipes oil o b j e c t s  . c  

!I 'I ,- were found f o r  a l l  a c t i v e  areas of TA-24, Q - S i t a ,  Roagants 1 and 
3 of t h e  o l d  kit and So lu t ion  1 from t h a  new k i t  a l l  confirmed t h e  
presenco  of TNT, A 1 1  three s o l u t i o n s  from t h a  new k i t  ware usnd  to 
conP irm t h e  presence oil RDX/HMX/PETN o r  compound6 that, when 
hydrolyzed,  produce NO2 i o n s ,  At: Q - S i t o  West, we questioned tha 

c o l o r ,  though obviously p r e s e n t ,  was vary P a i n t  ancl i n  Gome cfit3es 
was slow t o  davolop, lllhan Reagent B from t h e  o l d  kit was used i n  
t h e  Q-Si te  West 80118, a c o l o r  different from t h e  deep p u r p l e / b I u e  
expected waa produced, I n t e r f e r e n c e  from ano the r  contaminant  o r  t h e  
pH of! t h e  soil could have an e f f e c t  on t h i s  t e a t ,  A l l  three t 0 8 t  
s o l u t i o n s  from t h o  new spot - t e s t :  k i t  seems to bo b e t t o r  I n d i c a t o r s  
f o r  XIdX, From HPLC ana lyses ,  HMX remains in t h e  Q-Site and at; 
h i g h e r  c o n c e n t r a t i o n s  than  khQ o t h e r  oxp loa ives ,  1iMX may have bean 
used more frequently and/or  t h e  h a l f - l i f e  of t h e  HMX in t h e  Q-Si ta  
soil, may be longar  t h n n  o t h e r  e x p l o s i v e s ,  

U 8: 

I 1  

ranulta Prom a l l  khrea s o l u t i o n s  of! t h e  new s p a t - t e s t  kit, ThlEt :it 

'rest: pot. 'PATB, TNT, RDX, T ~ t m l :  

Roagent 3 and S o l U t h n  1 ( i d e n t i c a l  oxcept in a o n c e n t r a t i a n )  Wero 
a l s o  Used to c o n f h m  t h e  preeance of TATB (orange c o l o r )  , TNT 
( p u r p l e  c o l o r )  and t e t r y l  (red color) Nei ther  TATB nor  b t r y l  W&B 
found i n  t h e  ewipe t e s t s  of! aoila a t  Q-Sika, A t  L - S i t e ,  TATB was 
n u t  used i n  explosive tagtst tharafore, its absence IEJ no t  
s u r p r i s i n g ,  RDX WBS found i n  ohunku at: TA-12 but: d i d  not g i v e  a 
p o s i t i v e  t e n t  w i t h  t h e  s p o t  test k i t ,  S o l u b i l l t y  was a f a c t o r  in 
these results, The presonce of! RD% wns expected from both  t h e  c a s t  
explosives d u r i n g  t h e  1940s and the presont-day Plustie  Bonded 
Explos ivas  (PBXs) uaecl by M - D i v h l o n ,  

Analyses of Samplas for Mota1 

T h e  EDXRF a n a l y s e s  f o r  motale tevaelecl no s i g n i f i c a n t  nieta3. 
contaminat ion ,  a l though d e t e c t a b l e  lnvelts of soma htlzardaue N U t U b  
wera Eound, 

8 

The spot-test  kits could n o t  ba r e l i a b l y  U S O ~  t o  swipe a d . 1 ~  and 
could  n o t  a o n f h ,  with aonpidencie the preaonae o r  absaliae of axp- 
l o s l v e s  P o i  soma of the s i t a d  t:estedc We ob ta ined  nogative rau l t s ,  
even though We had sxporimental  evidence t h a t  tha coil, i n  one area 
was cont:uminntedd T h i s  w m  t r u ~  of t h e  open f i r i n g  pit: at: L-B;lte 

7 



: I t  

2 ,I 
1; I 

where s c a t t e r e d  axploslvas could bo picked u p  but: WaE1 not: detoctad L :; 
w l t h  e i t h e r  spot t e s t  kit, I f  the concan t r a t ion  of oXplosiVo La 
above P c a r t a l n  l e v n l ,  then one can  test ocoopo of e o i l  and ! 
l n c r e a s e  t h e  p r o b a b i l i t y  aE ob ta in ing  positive r e s u l t s ,  a 8  WaU done 
a t  Q - s i t a ,  Thare Is a need t o  q u a n t i f y  t h o  d e t e c t i o n  c o n c o n t r a t i o n  :? I 
limits on t h e s e  t e s t ,  ' I  

1 ' 1  

Both L- and Q-Siteo  a r e  eundy loam and t h e  f i r ins  mound a t  the 
l a t t e r  1s sand, Given  the  very  low solubility of a%pLosivefi i n  this 
so11 and t h e  nea r ly  fifty yaara oP weathering, aspaelally at: L- 
S i t e ,  t h e  p r o b a b i l i t y  of s w i p i n g  t h e  exaat: l o c a t i o n  where a g r a i n  
of a x p l o s i v e  i o  found ig very low, Evan the soil bencath the  
chunks  of formulated explosivas a t  L-Sita did not  g i v s  pofi i t iva 
results, It Is a ma t t e r  both of oxploeive c o n c a n t r a t i o n  and 
l o c a t i n g  a contaminatad m e a c  The c o n c a n t r a t i o n  of explosives 
d i s s o l v e d  in t h e  ooil a t  L-S i t e  is oxtremely low, whoraas p o r t e -  
pa r -mi l l i on  lave1  of explos ives  wara found In t h u  Q - S i t e  soi l , ,  

From t h i s  d a t a ,  wa would not  maommend t h e  u m  of t h e  s p o t  t ~ s t  
kite, wi thau t  other d n t o r m i n i n y  methoda, ,to sc reen  for Q X ~ ~ O B ~ V Q  
contaminat ion  i n  the soil, This is  t r u e  whera f i r i n g  o p e r a t i o n  
have been conducted ancl s c a t t o r i n g  of! explosives is p o s s i b l e ,  

O f  t h e  several, meta l s  analyzed,  chromium, mercury, l o a d ,  ancl 
uranium were t h e  most concan t r a t ed ,  b u t  nom of theen aXceed SALe, 

I 

'b 

El 



T h e  r a s u l t g  of f i e l d - s p o t  test: for exploeive on samplaa takan  from 
ourface swipes  and aeoope of  ooil takon at L-Sito [ t h a  closad p i t  
(TA-12-4), tha open p i t ,  and a eomi-cirels a r e &  2 5 - f t  wuot of open 
Pit1 ' 

Sample L o c a t i o n  

1, Open-pi t  (center) #l 
2 ,  Open-pit: (center R 2 )  

3 b  Open p i t  (aanter) ,#3 

4 .  Open-pit: (aontor)  %d 

5 b  Opan-pit: ( a o n t e r )  I5 
6, South  - kr,ee (edgo) 

7 .  
( p h c e s  of p i n k  HE) 

8 (  2 5 - f t  w of open p i t  
(soil compos i t a )  

9, 2 5 - f t  W of open p i t  
(center of area)  
25-Et: \q of! opeti p i t  

2 5 - E t  W of open p i t  

1 l o b  ( r i d g e  by trontch) 
11, 25-Et W of opon p i t :  

(rim-cornpositxi) 
12, Open p i t  t1E ~ ~ Q C Q S  

13, Open p i t l  5-fk NW o f  
(Elmall y e l l o w i s h  

brown piece9 of 

RQUCjQnk A 1lungUnt c h 1 3 
Elol'nB 

tJR1 NR NR 
N R  M E NR 
NR N R NR 
NR NR NR 
NR NR NR 
NR Id R NR 
t.l R 3 R2 

N R NR NR 

NR 14 R N R 

NR NR NR 

NR NR tm 

NR NR R 
p u r p l e  purplo purple 

NR NR NR 
NR NR 

I 



Q-Si te  samples taken praviously Prom f i r i n g  mounds atid sur rounding  
hr~tas f o r  HPLC. nnalyeao of al,ght: bas la  oxplos ivce ,  TNT impurities, 
and d e g r a d a t i o n  p r o c l u c t ~  ware al~10 ueed in t h h  s t u d y ,  

11, Q - S i t e  West 

i Under Ground 
c a b l e  

Near Entrance W 
1 2 ,  Fire Hydrant NR NT 

II Side 

Reaction 

NT = Not Tested 

NR = Negative R a B U l t s  



atand(  
r 

Sample Rougont A Haagont; D Roagont: C A l l  3 
b tit01 + ns 

' 1b Traget Table NR7 7 0  NR R9 
2 b  Bar re l  Mat'l NR 7 NR R 

3b Bar re l  NR ( R l  7 NR n 

4 b  Metal P la t a  NR NR NR N l 7  

5 ,  Barre l  Center NR NR N.R R 
6 .  Targe t  Plate NR (R) 3 NR TI 

74 Blaak soil NR Green R n 

' a b  Bar re l  o i l y  NR (R) ? R R 

- (yol low 

West End 

(in barrel) 

Eatllt End 

Black S o i l  

Soil 

Side 

9, Barrel Clean NR NR R R 

10, Barrel. Right  t4 R R '  R R 

NR - No Reaction 

? = Color is d i f f e r a n t  from what is QXpeCeQd, 

9 R = ~ e a c t i o n  
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TABLE I V  , 

ug/g 

1 1 M4X 8 2 4 7  

1 1. TETRYL <Q,d 
1 1 TNT 

RDX 1 1 8 '  

TNT 086 

2 , 4 ~ D N T  4 0 8 2  

it 



FIRING PAD 

1 

r 2 
1 

I 

1 

i. 
1 
1 

- 1 
1 

1 

5tN 2 

5" 2 

5" 2 

5" 2 

5/N 2 

2 

SAMI?LEl# COMPOUND concenkratlon 
uq/g 

G HMX 7 2 1 8  

G RDX G, 0 

6 TETRYL e014 

6 TNT 016 

6 2 IQ-DNT (012 

7 IMX 111 I 3 

7 RD X 6 1 0  

7 TETRYL e014 

7 TNT 214 

7 2.1 d-DNT c012 

8 HMX ba 6 

0 RDX 0 1 4  

8 TETRYL C0.4 

8 TNT 0 1 4  

8 2 ,  4-DNT c012 

9 HMX 3 9 , 0  

2 

2 

2 

9 TETRYL c0t4 

9 TNT 0b8 

'9 2,4-DNT <0h2 

3 1 

13 

RDX 1010 

I 

3 2 TETRY LI e014 

I 3 

3 

3 

3 

1 3. 

1 2 14wDNT e042 

2 mx 1110 

2 Rb x < a 1 3  

2 TETRYL 4044  

2 THT <0b4 





T U L E  V 

1 5 6 t 8 6  

1 6 7 6 3 8  

1 7 7 . 4 3 . .  
I 

- 

I I 
1 1 6185 

LOCATION 8 W L E  pIi - 
WESTSIDE ELECTRIC 4 . 9 1  

J FIW H Y D W T  4 * ? 6  EAST GATE 

1 3 7 . 0 6  

L 
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TABLE V T  

a Although selected samples are reported, a profile was Lakan and 
analyzed, 
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TABLE VI1 
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