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July 18, 1984, were analyzed for residual explosivés content. In addition,
the comittee inspected and sampled the outfalls at TA-9 (AE-Site, Group M-1)
for the first time. The results are Presented in the attached table.

The culverts and ponds back of TA-16-260 still show a consistent amount
of explosive. The only other spot showing a high concentration is the outfall
at TA-16-478, P-Site, high-speed machining building. AN other places sampled

- show 1% or less of tota] residual explosives as- reported on previous memo randa.

The TA-9 samples showed an explosives content at the outfall of TA-9-48,
the machining building. The other probable points for accumulation and sedi-
mentation of explosives showed very little and are reasonably clean.

The sampling was easier this time because we have acquired profession-
al soil sampling equipment from J. M. Clements Associates, Inc., Newton, IA.
Their JMC Mud Auger allowed us to twist drill into the soi] or mud to a depth
of 4 inches to get a core sample, which is more representative of the area.
The shovel method of sampling always left us with questions,

The analytical Procedure used was that developed previously, except a
Beckman UV5270 spectrophotometer was used which duplicated the calibration
curves of the earlijer series,

In summary, there are no radical changes in the residual explosives when
compared to earlier inspections. This large, random sampling of all outlets
now can be the reference line for monitoring residual explosives at S-Site, as
required by the DOE Explosives Safety Handbook.

J. F. Baytog;/
JFB :mmm \ ’
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ANALYSES OF SOIL SAMPLES FOR RESIDUAL EXPLOSIVES FROM
SUMP EFFLUENT OUTLET DRAINAGE DITCHES AT S-SITE OPERATING BUILDINGS

Acetoned CClq ® cc1gs  Hmxyd Total
' Solubles Insolubles Solubles  RDX TNTd Explosive
Building and Location of Samples (Wt%) (Wt%) (WtZ) (Wt) (Wt%) (Wt%)
16-260 1m from outfall 0.6 . 0.4 0.1 0.3 0.0 0.3
16-260 10 m from outfall 14.9 13.0 1.6 10.4 0.9 11.3
16-260 15 m (center of pond) 24,2 20.4 3.8 16.7 2.3 19.0
16-265 2 m from outfall 22 0.4 0.1 0.3 0.0 0.0 0.0
16-267 2 m from outfall 0.9 0.1 0.4 0.0 0.0 0.0
16-307 at outfall 0.5 0.3 0.2 0.3 0.1 0.4
16-340 0.5 m from outfall 2.4 . 0.5 1.9 0.1 0.9 1.0
16-342 1 m from outfall 0.6 0.2 0.3 0.2 0.0 0.2
16-380 1 m from outfall 0.7 0.1 0.5 0.1 0.3 0.4
16-400 0.5 m from outfall 0.2 0.1 0.2 0.0 0.0 0.0
16-401 at vessel, burning ground 0.9 0.4 0.3 0.4 0.0 0.4
16-407 at vessel, buming ground 0.9 0.5 0.1 0.5 0.0 0.5
16-430 0.5 m, middle outfall 7.8 0.1 7.6 0.0 0.5 0.5
16-460 0-5 m at outfall 0.2 0.1 0.1 0.0 0.0 0.0
16-478 1 m below berm, P-Site 0.7 0.1 0.5 0.1 0.0 0.1
16-478 3 m below berm, P-Site 5.4 4.6 0.7 4.6 0.1 4,7
9-40 6 m N of manhole and weir, 0.8 0.1 0.5 0.0 0.3 0.3
AE-121

9-44 100 m E Lagoon, 25 m N mag 44 0.4 0.1 ‘0.3 0.0 0.0 0.0

9-48 0.5 m from outfall 6.1 2.9 3.2 2.7 0.8 3.5

9-48 1. m from outfall 0.4 0.1 0.3 0.1 0.0 0.1

16-460 control, blank soil 0.2 0.1 0.1 O.Q _ 0.0 0.0

dThe filtrate comes from the acetone Soxlet extract on a dried, crushed, 14-mesh sieved, rolled, and quartered
sample. = This filtrate includes explosives, decomposition products, plastic, lubrication 0ils, and other natural

acetone soluble materials.
bThe residue from the carbon tetrachloride wash includes the RDX and HMX fractions and other decomposition products

from the acetone extract.
The filtrate from the carbon tetrachloride wash includes the TNT fraction and other soluble products.

c
dThese values were determined on the Beckman UV 5270 ultraviolet spectrophotometer.
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FrRomM . J. F, Baytos
ANALYSIS OF SOIL SAMPLES FOR RESIDUAL EXPLOSIVES FROM DRAINAGE
5uBJECT: DITCHES AT THE SUMP EFFLUENT OUTLETS AT GROUP GMX-3 OPERATING
BUILDINGS
EYMROL Gm_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 eifluent
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 are believed
to be representative of the soil in the drainage ditch,

Data for the 300-line of casting buildings show a very low residual cexplosives
content, even though the 300-10 common ouflet has ahighagectone-~soluble value.
The plastics and solvents used in Buildings TA-16-306 anj\304 would account
for the high acetone-solubles and carbon tetrachloride-solubles.

The data for the remaining buildings show a low con ('c\:rltration of residual
explosives with the exception of Buildings TA-16-430 and"478. Building 430
(pressing) has a high acetone and CCl, solubles, but this is not reflected in the
TNT content. The CCl, insoluble content shows 1. 5% HMX/RDX and this is not
unexpected. The same could be said for Building 478 (high spced machining °
tests). Again the residual explosives show about 3. 8% 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 of analyses follows. The wet samples were dried, crushed, and passed
throug‘h a l4-mesh sicve, Each sample was then rolled and quartercd, Ten
grams were weighed and extracted with acetone in a Soxhlet apparatus for three
hours. This extraction removed all the explosives, some soluble plastics,
decomposition products, and other organic acctonc-soluble materials. The
acetone was evaporated, and the remaining filtrate was then treated with carbon
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tetrachloride (CCL) to dissolve the TNT and leave the HMX/RDX materials
as a residue. Only part of these residuces are explosives. Weighed samples
were dissolved in acetonitrile (Cll3; CH), and scans were run on the Perkin-
Elmer 350 ultraviolet spectrophotometer to determine the guantity of each
explosive present, The shape and peak heights of the HMX/RDX curves
showed that the explosives present were mostly HMX. In cases of doubt,
the ratio of the IIMX/RDX was determined on the Beckman IR-12 infrared ‘
spcectrophotometer by the Analytical Unit, Quality and Process Control Secuo*x.
Weighed samples are 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 IMX/RDX column in Table 1.

—— , | (/ J. F. Baytoﬂ

Attachments: Tables 1 and 2

cc: M, L. DBrooks
C. R. West
W. C. Courtright
J. Aragon o
H. E. Ballance
C. Boggs
J. B. Bourne ' . _
i, B. Fletcher
J. B. Panowski
A. Popolato
W. A. Spencer
. W. DuBois
. J. Campbell
. L. Raper
H. L. Kecller
T. B. Harris
GMX-3 Safcty Committee File
GMX-3 Readmg File
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June 2, 1970
TABLIZ 1

ANALYSIS OF SOIL SAMPILES FOR RESIDUAL EXPILOSIVIEZS FROM SUMP EFFT.GENT OQUTLHT
DRAINAGE DITCIIES AT GROUP GMX -3 OPERATING BUILDINGS

R T

Acetone®* CcCL ccLe [IMX /¢ Total

Solubles Insolubles  Solubles RDX TNT® Explosives
Sample Description (w/o) (w/o) (w/o) (w/o) {w/o) (w/o)
260-~1 under concrete cffluent outlet 7.7 7.1 0.4 7.0 0. 00 7.0

~260-2¢ at pond center 3372 25.9 6.8 20. 5! 3.7 24,27
260-3 lip below dam 6,7 5.5 1,2 4, 8% 0,07 4.9
260-4 halfway between dam lip and 14, 5 13, 4 1.0 12.9 - 0.12 13.0
canyon

260-5 canyon lip T 4.6 4.1 0.5 3.9 0. 10 4.0
301-6 at effluent outlet g4 1.7 1.1 0.6 0. 8! 0. 25 1.1
303-7 at effluent outlet 0.5 0.03 0.5 0,02 0. 00 0.0
305-8 at effluent outlet 0.6 0,02 0.6 0. 00 0.00 0.0
307-9 at cffluent outlet 1.0 0,7 0.3 0.7 0.13 0.8
300-10 at common cffluent outlet 4.8 0.3 4.3 0.2 0.8 1.1
340-11 at effluent outlet 1.0 0.2 0.8 0.1 0.5 0.6
380-12 at cffluent outlet 0.5 0.1 0.4 0.04 0.01 0.0
400-13 at effluent outlet 0.9 0. 04 0.9 0,01 0.08 0.1
430-14 Bay 1 ceffluent outlet 13, 6 1.9 11.7 1.5 0.12 1. 6
478-15 P-Site cifluent outlet 6.0 5.7 0.3 -3.8" 0. 02 3.8
460-16 uncontaminated soil 0.07 0.03 0,02 0.00 . 0.00 0.0

* The filtrate comes from acectone Soxhiet extract on a dried, crushed, 14-mesh sieved, rolled, and quartered sampl.

Tlns filtrate includes explosives, decomposition products, plastic, and other natural acetone soluble raterials,

® The residue from the CCl, treatment includes the RDX and HMX fractions and other decomposition products. from
the acetone extract.

® The filtrate from the CCly wash includes the TNT fraction and other unknown decomposition pr oducts,

¢ These values were determined on the PE 350 ultraviolet spectrophotometer. The shape of the curves indicate that
most of the residuc is HMX rather than RDX, In cases of doubt that IR 12 spectrophotometer was used to verify

HMX/RDX ratios,
°These values were determined on the PE 350 ultraviolet spectrophotometer.
‘ Ratio HMX/RDX by IR 12 spectrophotometer 50/50,

“50/50, " 80/20, ‘10/90, 95/5, *10/90, trace PETN.
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