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15. SUPPLEMENTARY NOTES

}“3-“55‘;““57 This study was undertaken:
To review the technology in use by the military to dispose of obsolete, excess

and unsafe expliosives and propellants; %ﬁ&cha;ﬁététige:ﬂﬂgé}eastﬂ}ﬁ“f%gggli%inatg
jmanner,. the' air, water and,solid wastes 'generated du: ng#sdcbagpe§5t‘bn§§:ifﬁia§htif¥¥
jtechnology in use or.under development/to:conirol or eliminate. the eﬁgﬁgdﬁh%ﬁ?ﬁ' et

kinsuiﬁ;frqﬁﬁL&ese&Operatiohs;fand‘tSmfggﬁ%ffiwg¥€ggmﬁﬁg?ﬁ”ﬁad{§13321M¥5525¥Eﬁ“méy be
meeded to more fully characterize the wastes or to develnp needed pollution abate-
ment technology. '

;.. The study found that fourﬁpas1§£;demilitariiﬁﬁibqﬁ#ﬁéﬁhpiqﬁes are in common use:
washout’ or steamout; confined detonation or burning in & rotary Kiln; open burning}
'and open derolitioft. More sophisticated processes are under development. el
\ Air pollution consists nrimarily of fine particulates and, to some extent, NOy from

'burning or detonation operations. Control is being achieved with scrubbers and bag
houses, ;

Hater pollution, primarily as dissolved explosives or other components, avises
during washout and steamout operations and, to a lesser degree, from the use of
scrubbers. Recycle of wastewater is widely jracticed as is the use of evaporative
ponds. Newer technology is also under development. 8

Solid waste consists primarily of dunnoge and scrap shells. Burning of combustibles

fresale of scrap metal, and land disposal of sludges are common practices.
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Milita"y organizations,.‘_ i

Demilitarization processes,
Effluents, and . r
Treatment echnology.

o©OO0OO0O

The military organizations are tabulated in Table 1. Dehilitar}v

ization processes are described in Chapter II. Effluents and
treatment technology are discussed in Chapters III-V.

TABLE 1. MILITARY DEMILITARIZATION INSTALLATIONS

Munitions, I LG s

U. S. Army U. S. Army U. S. Navy

Depots (AD) Ammunition Plants (AAP) Installations
Anniston AD Towa AAP .~ NWSC Crane
ILetterkenny AD Ravenna AAP NAD Hawthorne
Lexington-Bluegrass AD Joliet AAP 'NAD McAlester
Puevlo AL Cornhusker AAP NAYD EBarle
Navajo AD Newport AAP " NWS Yorktown
Ft. Wingate AD Longhorn AAP NWS Seal Beach
Red River AD . Pine Bluff Arsenal NWS Charleston
Senaca AD Milan AAP NTS
Sierra AD Kansas AAP : <:g6§'§i§§2§t§§;§>
Tooele AD Lone Star AAP o .
Umatilla AD Volunterr AAP
Savanna AD Sunflower AAP

Holston AAP
Radford AAP
Inciana AAP

NWSC - Naval Weapons Support Center [NTS - Naval Torpedo Station
KAD - Naval Ammunition Depot NOS - Naval Ordnance Station
NWS - Naval Weapons Statioh

a. "Demilitarization" is the process of rendering inert or re-
moving the energetic ingredients contained in muniticns which
are defective, obsolete, unsafe, ‘or otherwise no longer required
in the military inventory. Demilitarization also includes re-
moval of aging Inert ingredients when the casings are desired
for reuse for refill with new explosives or propeliants.
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‘similar enough to lend themselves to. the Same, categorizatton s
J“used above- s : ] . o

ACTI"ITY " FURNACE

- NWSC Crane
NAD Hawtherne
NAD McAlester
NAD Earle
NWS Yorktown
NWS Seal Beach
NWS Charleston
NTS Xeyport
NCS Indian Head

HnononR

'><_
CNH X MM KRR

b
L]

c. As mentioned, the AAP's demilitarization operations are
minor; but they do exlst, and they are summarized on the follow-
ing chart:

DEACTIVATION

Indizna AAD

ATTIVTRY FURNACE WASHOUT DETONATION OPEN BURN:
Iowa AAP X X x p d
Ravenna "AAP x X X
Joliet AAP X G X
Cornhusker AAP ' ' X 5
Newport AAP e : X X
Longhorn AAP x L% x e 3
Pine Bluff Arcscnal X X X X
Milan AAP X X
Kansas AAP X x X '
Lone Star AAP X X X f
Volunteer AAP X ‘
Sunflower AAP X §
Holston AAP % X :
Radfori AAP X X
X

32. PLANKZD EXPANSIONS

There are no najor planned expansions of current facilities,
since the Jdemilitarization workload 1s currently diminishing and
many of thre present facilities, particularly washout plants, are
in layaways; but there are a number of minor upgrajina projects :
in prozress, mostly to meet more stringent environmental :
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] *m.The above operationo are. typicallyrcarried out more or less 2
. remotely on automated disassembly lines designed. espe01ally ittty
the job. Fixed artillery ammunition, for etample, will be. placede :

by hand into a "Vertical Pull Apart- Macivine" where it is ”laﬂp;d
firmly in%o place. Thsxmachine rotates. the munition’ behind a i
safety shicld, andi-a pair ofglaws grip the proaectile and - pull alie,
forcibly from the cartridge case. The freed projectile is placed
(usually by hand) into another clampimrr Jig; and another jaw

" grips and unscrews the fuze, behind another. .safety shield. Fuzes

D dowm ona LERVIyory du-f0Zed projeciiles aown another, emptj ‘ 3
_cartridge cases down still another; ani the.dumped propellant . .ii o qies
‘povder is collected iato a bin. by v&cuuﬂ. It is.the raverse of .
an assembly line. R ) -~

B S

c. The disassembly of smaller ammunition, sdEh as 20-m:, .S

ev:a more automated. Couplete rounds are laid by hand on a con-
‘veyor belt which takes them behind a sarety shield, clamps the
cases firmly while forcibly bending the projectile sideways until
it breaks free of the case, drops the projectile onto a second

f conveyor which takes it to a collection bin, drops the cases into
f a tumbling ovarrel where the prorellant powder is shaken out and
collected in a vacuum systzm, anr. {inally drops the cases onto a
third conveyor which takes them to zaother collection bin.

d.- The ccmponents of the disassembly lines are = l speclial sitens,
known as "Ammunition Peculiar Equipment (APE)". . Taere are hun-
"dreds of them, ranging all the way from hand-held clamps through
conveyor and pullapart unilts to complet2 washout plants and
radiographic trallcrs. mhey arc listed and Jdescribzad in deteil
in an Army puhlication, "Army Equipment Data Sheets - Ammunition
Peculiar Equipment, Technical Manual T 43-0001-47," dated July
1975. (The Manual also lists ammunition pezuliar equipment for
purposes other than demilitarization. such as assembly, inspec-
tion, dud retrieval and the like.) (88) :

~

e -

e. The munition breakdown and disassemdly opnerations are all
purely mechanlcal, and they involve no a3ir or watser pollution
discharges except for nominal amcunts of dust and/or floor wasn-

Lt’down. Many ot them are located in buildinzs that do not even
have water except in the personnel lounges.

s+ —— {12815 <= 88 o P e e,

| 7. APE-1300 WASHOUT PLANT

i z. The Wasnout Plant 1s a standard APZ item designed and speci-
"ied in detall by the U. S. Army Smmunition Zguipmant Office (ATQ)
-~ +ocated at Tooele Army Depot. It consists us ually of a 4500
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i open c“d down. In holding rvacks, uhu ol wutcr lb Jetteu up into

_ explosive fill -- much lower would fail to melt the TN?, and -

1~‘most of the water is separated for re-use.. ‘The molten expil.os:l.vevi

‘ ,ing unit. A modified washout system at NAD Hawthorne equipped :

“V(Figu.es 1, 2, and - 3)

b.* In operation, ammunitlon'itemc

c - them at 90~125 psi to meit and wash out the’ explosive fill.
‘hot water is held at approximately 1800-2®5°Ff
which ‘usually contemplates TNT as the energetic material in the —

. much higher would ‘lead to clogging of. the flumes and: *ilters.,
“The molten TNT-water slurry is led to B settling tank where:

is pelletized by showering dropléts: forced through a perforated :
.plam.andthroughambientcoldwater,andthe"olidifiedpelletsare .
collected, dried and boxed fov storage or gshipment. ,The, produc-.,
- tion rate of the standard AF2-1300 system is approximately 1400
‘1b/hr . explosives, limited meinly by the capacity of the pelleblz-

wiiit a uelt 1laker has an estimated capacity of 2000 1b/hc.”

- c, The rccycle water is. chilled to remove the excess disso]ved

explosive, filtered and sent to-a holding tank for eventual feed

" back to the heating units. Ordinarily, no water is discharged

from a washout plant while it is running (although some- do’xoa~_»v

:ture_an overflow equal in volume to the volume of explosive '

washed out)' Instead, the water is continuously recyaled to tho

washout section after bzing chilled and filtered to remove ex-=

cess dissolved and: suspended explosive.% When a plant.is shut

. down, the water inventory may he discharged to- some- dlsposal
-gystem or retained ‘in the holding tank. - At tnis writing,-all thef.

washout plants are planned to be equipped with cerhon adsorpt*on
© columns for final tre méﬁt ot discharged water. ' - :

. d. The empty metal munition cases are rla hed at the burnlnb 4
_grourd or in a‘flashinz furnace to deutrOJ any- remalninp traccqfwl
~of explosive, and then sent to scrap. metal . reclamation. Occa-“i‘r'
sionally, when the cases avre needed for re—loadlng, they may be-
chemically cleaned to avoid heat warpa"e, but thiu procedure 1g

unuoual. L . :

11
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"]jTr*tonal ware’ succecqfu11v pelletized, - The Cot5lisclidilied

' nj?because 01 corrosion of the brass fittingu in the plant.a_x'f'

I‘layaway for lack of a wcrkload.; The older ones arle being:

,,,,,,,,

=.i¥f:? The APE—1300fWashou_ systemfhas‘been denonstratedyfor ‘explox
:ﬂ"sivn £ills of TNT,; Comp'B (TNT-RDX), Tritonal: (TNT~A1°), Ametql
'(TNT NH;NO3) and Ogtol (TNT-HMX). " The' ‘INT, the Comp B and th

§Q"too fast and too pard", but it could have been flaked or other-
- wise- reclaimed., The Amatol was-.an: expeximenfal run; 'the system.
'+ 1g riot” approved: Tor ammonium nitrate-containing compos1tions

'At this writing, most - of the 'APE-1300 Washout plants are

f’su_

 modernized by the addition of sucn reéfinements as W-bottom tanks'ﬂ’"Tﬁ"
- to handle Comp B, twin settling tank eductors and water—iLushed.
pumb seals; and all of the plants are expected to be’ equipped :
vnntuallv wifh carbon oolumn final:w“ter fl]ters.;é-

h. Thp APE-13OO system is’ described 1n detajl in' an ArmJ mech-i:q‘
nical Manual, "Operation and Maintenance - Amnunltion Emplosivesb‘
Washout and Reclamation System. - APRE l?OO " Revision No..

1 Fnbruary'197h (5). - Air pol1ution 1= discuSsed in Ch IJI

8. Arn-chb DmACTIVATIO FURNACE..... . a

a, The APE—1235 "Deactivation Furnaee is & steel rotary kiln -
approximately 30 feet long and four feet in diameter,’ (Figures: - .-
4 and 5). The main body 1s a horizontal tube (four 60" sections-ﬂ
‘bolted end to end) with side walls about 2-1/4 inches thick and.
with a spiral Iinternal flight which acts: like a screw conveyor

in moving materials through the unit as the &Lube slow]y rotates.. =
Items such as small arms ammunition, artillery. shell ques,j;‘rt""
emptied 20-mm cartridye cases and tha like are fed*to the Iurnace'fs
via-a steel conveyor belt which carries tham ‘high- above the: mouth >
of the furnace and drops them down: a chute into the feed end of - -
the rOuating tube, -An oil or gas fired berner in’ *ne dlscherge ; '
end of the tube provides a flame and hot flue cases wnich sweep:': ‘
throuch the tube and up a stack mounted over thas T'eed end. ‘Tnai . .
temperature near the burner. is about 12009F; it is’ about 600+ 9000“

: in the middle sections and about QOO SOOOW 1n the svack . '

-fb, As ‘the items. being demilitarized are oarried through the tube o
by the spival flight, any explosives they ccntain deflagrate or-
de tone+° av they_reach—their kindling or initiation temperatures.




