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TO E. Wilder r.JA IE June 2, 197 0 

FROM J. F. Baytos 
AN.\ LYSIS OF SOIL SAMPLES FOR RESIDUAL EXPLOSIVES FROM DRAINAGE 

SUBJECT· DITCHES AT THE SUMP EFFLUENT OUTLETS AT GROUP GMX-3 OPERATING 
BUILDINGS 

SY~~SCL. : GMX-3 

The soil samples taken from drainage ditches at the sump effluent outlets 
of Group GMX-3 operating buildings by the Sump Inspection Sub-Committee 
on April 29, 1970, were analyzed for residual explosives content. The results 
are presented in Table 1. 

The data indicate that the soil in the drainage ditch at the sump effluent 
outlet from Building TA-16-260 has a high concentration of residual explosives, 
mostly HMX and RDX, and a low proportion of TNT. These values arc believed 
to be representative of the soil in the drainage ditch. 

Data for the 300-line of casting buildings show a very low residual explosives 
content, even though the 300-10 common outlet has a high aj!etone-soluble value. 
The plastics and oolvents used in Buildings TA-16-306 an<f''304 would account 
for the high acctone-solublcs and carbon tctrachloride-solubles. 

The data for the remaining buildings show a tow cony~ntration of residual 
explosives with the exception of lluildings TA-16-430 and.t l:t78. Buildi£~'430 
(pressing) has a high acetone and cc~ solubles, but this is not reflected in the 
TNT content. The CC~ insoluble content shows l. 5% HMX/RDX and this is not 
unexpected. The same could be said for Building 478 (high speed machining · 
tests). Again the residual explosives show about 3. 8o/o HMX/RDX. 

For comparing the data on the 260-line, Table 2,taken from a report dated 
March 11, 1960, is attached. The data show that the overall residual explosives 
content is higher now, and this probably should be expected. This is especially 
true of the pond center. 

A brief description of the analytical method worked out previously for this 
type q£ analyses follows. The wet samples were dried, crushed, and passed 
through a 14-mesh sieve. Eac_h sample was then rolled and quartered. Ten 
grams were weighed and extracted with acetone in a Soxhlut apparatus for three 
hours. This extraction removed all the explosives, some soluble plastics, 
decomposition products, and other organic acetone-soluble materials. The 
acetone was evaporated, and the rcmaininr filtrate was then treated with carbon 
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tetrachloride (CC4) to dissolve the TNT a1id leave the HM.t"'<:/RDX materials 
as a residue. Only part of these residues are explosives. Weighed san-1plcs 
were dissolved in acetonitrile (CH3 CH). and scans were run on the Perkin­
Elmer 350 ultraviolet spectrophotometer to determine the quantity of each 
explosive present. The shape and peak heights of the I-Uv1JC/RDX curves 
showed that the explosives present were mostly HMX. In cases of doubt, 
the ratio of the HMX/RDX was determined on the Beckman IR-12 infrared 
spectrophotometer by the Analytical Unit. Quality and Process Control Section. 
"Neighed samples arc pressed into a potassium bromide matrix into a disc · 
which is scanned. The resultant curve is then read. Results arc tabulated 
as footnotes to the HMX/ RDX column in Table l. -

JFB/ sf 

/\ttachmcnts: Tables 1 and 2 
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TADLS 1 

J\NALYSLS OF SOIL SA~11PL.ES FOR RESIDUAL EXPT_.OSIVE:S FRO:M SU?vlP EFFl.UCNT OUTLi~;T 
DRAINJ'-..GE DITeiF~S i\T GROUP G1v1X-3 OPEH..!\TING BUILDINGS 

;J • ,, ~ :. ~.., ., () ~ 

:\cetonea eel! ee~ Et.IX/<t Total 
Solubles Insolubles Solubles RDX TNT0 Explosives 

Sample Description (w/o) (w/o) (w/o) (w/o) ( w I o) (w/o_) __ 

260-1 under concrete effluent outlet 7.7 7. 1 0.4 7. 0 0.00 7.0 
260-2' at pond center --3-3; 2 25.9 6. 8 zo. 5t 3. 7 24. 2- . 
260-3 lip below clam 6.7 5. 5 1.2. 4. ss 0.07 ·1. 9 
260-4 halfway between dam lip and 14. 5 13.4 1. 0 12. 9 o. 12 13. 0 canyon 

3. 9h 260-5 canyon lip - 4.6 4. 1 o. 5 o. 10 4.0 
{ r' ';..--

.-. 

301-6 at effluent outlet <g.'-! 
1.7 1. 1 0.6 o. s' 0.25 1. 1 

303-7 at effluent outlet 0. 5 0.03 0.5 0.02 0.00 o. 0 
305-8 at effluent outlet 0.6 0.02 0.6 0.00 0.00 o.o 
307-9 at effluent outlet 1.0 0.7 0. 3 0.7 o. 13 0.8 
300-10 at common effluent outlet 4·. 8 o. 3 4.3 0.2 0.86 1. 1 

340- 11 at effluent ou tlct 1.0 0.2 o. 8 o. 1 o. 5 0.6 
380-12 at effluent outlet o. 5 0. 1 0.4 0.04 o. 0 1 0.0 
400-13 at effluent outlet o. 9 0.04 o. 9 o. 01 0.08 o. 1 
430-14 Bay 1 effluent- outlet 13. 6 1.9 11.7 1. 5 j o. 12 1.6 
478-15 P-Site effluent outlet 6.0 5. 7 o. 3 3. 8k o. 02 3. 8 
.460-16 uncontaminated soil 0.07 o. 03 0.02 o.oo 0.00 o. 0 

a The filtrate comes from acetone Soxhlet extract on a dried, crushed, 14-mesh sieved, rolled, and quartered sample 
This filtrate includes explosives, decomposition products, plastic, and other natural acetone soluble materials, 

b The residue from the eeLt treatl"!1ent includes the RDX and I·U,fX fractions and other decomposition products. from 
the acetone extract. 

0 The filtrate from the ce4 wash includes the TNT fraction and othel;" unknown decomposition products. 
d These values were determined on the PE 350 ultraviolet spectrophotometer. The shape of the curve~ indicate that 

most of the residue is HMX rather than RDX. In cases of doubt that IR 12 spectrophotometer was used to verify 
lHv1X/ RDX ratios, 

0 These values were determined on the PE 350 ultraviolet· spectrophotometer. 
r Ratio HMX/RDX by IR 12 spectrophotometer 50/50, 
~:50/50, h 80/20, 1 10/90, 3 95/5, '"10/90, trace PETN. 
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