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am Jocand Groughowt UMDA & shown in Figem 2. May of te sies o
clunered in e soutwessta and outhern portion of the UMDA. The touth-
wemen chaster of silng CES O washonsing, fuirosd wnloading. and snck-
piling sccivities. The southemn porion of UMDA inchedes e adainigzasive
smas s well 8 suppon aciivities mch &0 SPVEgS FURIRERE Bad SOYR- WY
dicharges Ot are reapotsibie for o cluser of OU-3 siss. Thw mmaining
OUS sitas are sproad throughont UMDA ad melass % 8 varisty of Sission
activities and suppon fucilities for mission activities. Typical activities con-
ducaed & the miscallansnus sites heve invoived & ngs of chamical com-
pounis snd menls. incieding exploshws coniained io oninancs bring burned.
dvumated, or daposed and mewmls comuingd i onience el Snkions casings
being burned. dewcmand, or dispossd of onsies.

The ADA (OU4) is locased in the wasiarn portion of the UMDA.  Twenty
slss heve best idurnified & vess winre hisorical or carTent activities have
rciuded buming, demantion, ind diqpossl of esinmnce wl wlld va & e
ADA. The oction of taee sies i indicaind i Migem 3. Activities iovoived
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Sample Collection

The satrisls of eest eune comtaminged sel colleced from five loce-
ous & two sins. Two sels wars collecssd from e Miscellmsous Sies
OU-$ and ee soils fom e sins &t the ADA. Oomtamisang of lnmnst for
s two mils o the Miscallaweons Siws OU-3 vert cadinium, chromiam,
and Wwad. Conseraingaes of inserest Sor the three sl collocind frum e ADA.
wore Jmevy manls snd expioaive compounds. Five sils, Soil 22 snd Sell 36
(OU-S) and Sail 13, Soll 19, sad Sodl 31 (ADA), wen callecwd and shippnd
» WES » sixty-four S-gal sonminers.

Prisr © Ox bemogenization of the wik, cach ool was pasesd ewugh 3
0.90-. scowen (0 lumeve @y large dolvis fom e soil.  The ool e posaed
e 0904 e wis wed for e Somsbility shefy. A wal of four ol

Tesislty charssterisic loashing pressdwre (TCLP). Tin toe 1plann
of eash sl wern subjacind ' 8 TOLP eaarnstion peoosiun © Gvusniin e
atdon charvetiviotios of the sall aad % Reasat e ecnmminent Sabilliry
@ Gufinsd by he USEPA (USEPA 1906). This suthnd conuistnd of erashing
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& 503 N ocalie acid exvut or i oomme bufir cunst, Goponding o0 On
buffering capeciey of e ik, &t ¢ 20:) Nquid-o-eolids male. The ool o
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s compioien of this perted. @ cumph wos fered wing & Whasnes ORF
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dry wit weight of s solids compacnd with 1 effort of 12400 A-RYR,
Optimal Proceor dmeity b e maxiours denaity (spcc d @8 poussts par cabic
fo0t) et Con bs achirved & 12400 A-yR. The il moisture content &t
which e mexinum Procsor deuslty oocurs was a0 meanred.

Uncenfined compresive sirenglh. The UCS was émormined for the rwo

of ssch k. The UGS seswemenss vem conducied scoarding ©©-

modified ASTM C-100 (ASTM 1992s). The main dsvistion hem this aetod
wes that e wareand sampins wass propard by adding waer © e solls &
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poriuaned Sor each rplicas of ench sl and wep condincied soseding 8- T
Amy 1911) Tin O mesmene e

§
|
|

a:a
i
!
'
i
i
!

G/nin. Two sone e svaliohie for b et (2) G enadeed WS coon
tving &5 e of 0.3 oy in. and () e ssfindd prenumenr having 3 tam
e of 02 og i Bocame of i smeller eons. B STheld peastmee
moanws Jarget O valee. R wis efwveniont © w e smdend WES e
pomsensir s Rawith v s Clew X0 pi. Th st Q e
St onn bn saserd by e efiold ponetremetes B 70 pul; Genden. G-
vials having CI vahmes groame then 730 pol ¢ operind simply 40 >730 gal.

Syaalie gravity. The wpucific gravity (BC) e cash of e vaplinease e
oxch 0ol vas Gomrmingd sscerding W ASTM D834 (ASTM I Specific
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Preparation of Test Specimens

Twe prosesss wert wed 1 solldifysmbiiine e sl from e Miscelle-
moms Sine OU-S mad e ADA mnd wors éiuvensiand ty @ typs of binder

mawrial wod is Gu gromss. The twe procesins witd for this sudy ware Fon-
nd cument ang Portiond comens eambined wih Cass F By b A composl-

tiossl aalysls & chamionl amlyels of biasdess wad in this stody o
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The el of e TCLP performed on the wntveatnd soils indican im acoRe
of G mesais warc shove the parfrmance criaris for e sufy. The st of
e TQLP for Soll 19 show @t ad sod antieony Dulled ® mest the perior
mace crieris for o of B¢ smupies. Cadmium fiilled ®© ent B periormance
crinla for ol of e smagies encept for U 25-pevtes Sl 1 75-parcam
Soll 31 mmpls. The explosive dats for the TOLP for S0l 13 bow B o
snpies alled for RDX and TNT. This was expecied dus 9 the extrumely
high concenrations of Gt compeunds found in e soil. The seewits of e
TOLP for Sofl 19 0w tha caly e 100-parcamt Suil 19 and 73-parcom
Soll 19/23-parcem Sof 31 falled W mest the parioemance crimria for RDX.
Al sampies for Soii 19 entapt for e 25-parcens Soil 19/7S-parcem 3sil 31 -
failed ©© o the perfosmasen criteria for TNT.

Ths solis wen wiidified wing only oue binder of 0.3 wmew/0.1 8y @b by
waighl. In order s U Rydmtion of dae imder 1 eUOWs, Wity wis alded »-
e ) = & rie of 0.2 by weight. The smpies ven cand I & eavire-
ool chaminr 2 23 °C aad 98-pescent simive hamidicy for 48 by befom
aning of the sumpies tegan. Cons indes wes purformed en e samples dur-
g e cwe tme 9 dowrmias G su Yme of the S Ainder/resr wixsee Lir

The s of the C3 for Soll 135 show B ol mixsres achisved e Ban- "
mum C1 of 730 pui afiee 40 be of curs. A3 enpocind. @ Jower raties of o
Sad 19 umd with S0il 31 achioved e s O3 Saster than @4 e higher w
wtios of Sofl 15 esed with Sull 31. This was enpucaad dus ® 8 higher con- -
esnngions of aplesiv esmpowndh found i @n sl when mane of ol 1S
wat wmnd 0 @iz wih 308 31. The Q for S0l 19 dows Gm ot of 0 ol
abmws schivved G naxioun C1 of 750 pal encept for the 100-porceny
3o 19 mizawe. The 100-pascent So0 19 mixtese enly achisved 2 Cl of

IESE ST FAN W

300 pal aftr 44 be of Ol
Alar 48 I of aure, B sumpiss van Ssbjeched B G TCLP wa 9 Gcar
nine B hachebiticy of S scovaminmts Som G lidifed mmplh. The

votulis of e matals snalyens for Soll 1S show that enly e 10D-percem
3ai 19 sample = o} of e pesiunence cvimets By

Al of Bz oher aintans of Sot 15 Riled w> ment B peviorinansy criwris of
1.0 mgf of cudiinigmn I» Gy TCLP loacthuse. Tin matahs swiysm of the TOLP
nachass e G solidifind Sl 19 samplies show G ol sonplee enoet fr e
100pucent 3ol 19 Bt Se peciormance crimria for matals I e TCLP loach-
. The 100-pwom Soll 19 sample Siilad 10 ment e parforments orinris of
1.0 mgf of cadmind i O TOLP loncham,

The ressdu of u axplsives for e TOLP for ail 13 show et o som-
piee taided 0 ment the parfcumance critevion of 0.07 mg/A of RDX i ¥n
‘ TOP hachass. Whils ol samples Olied e TCLP for RDX, oy
100-pacamt Soll 13 sumple Diled © Mest Sw parfoenenee cviriss of
. 0.280 mg® of TNT in e TCLP leachess. Tin mll mixhwes wsing Soff 19
B e performense erieris for o) expicutve campoundh for the TCLP,
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Based on 9w results of the TCLP for the solidiBed samples, nome of the
sizsaes wing 308 13 aad S0 31 mat the parformance crivria Rr he shady.
AY of e sampive Ailed > went Y parformence criseris e RDX, and et
of dn sampies hiled 10 Best the performance criveria (or cadinivm in e
TCOLP lsshcatt. The mixmeme wsing Seils 19 and 31 mat ¥ parforaance
criuria for menls and explasives i B TOLP Joshone eacapt for e
100-percens Soil 19 mmple, which failed 10 mest e criteria for cadipium.
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Cater snsiment of the 300l 15731 mixwes javoived mixing the soll wiik 2
0.2 water rmic for § min. Al e end of e 3 iR of mixing. verying raties of
carbon wers added ©0 soilwemr mizmees. Carbon-t0-sX) rnies of G.01, .05,
aod 0,10 wers evaleomd Jor this smedy. The soll/wemeicarton shervy was
mized for § additiona) min.  Afer minieg, e 0.30.1 comeny/ fiy ash binder
was added © e sharry and mingd Ror 3 adiicionsl min.  Upon cempistien of
the mixing, the soil wes placed inso molds snd allowsd ® cure for 48 Iv »

23 *°C ond 98-porosne miative immidicy.

At end of G 45-br cum time, the samples wert Subjecend - the TOLP §
for losching evelvaticn. Tabis 30 prescrs e svarags el CORCERAraNONS -
found in the TCLP laachase. All sampicy Bted wing the cardon addision .
pesed s TCOLP mnd performance criserion of 1.0 mgA for cadmive and

Al DLELOTOW j;}j}: T2

5.0 mg/ fox bond. U
ot
Tote 0 , =
tistals Conesrtrations in TOLP for Phass & Selle j‘“f:
&M Ouben v
won 0t a0 s '.-T;?
7% Oul WA B 1. are am
0%, Bt WM, 94 91 @t - m
408 e
o 0t ¥ an am
% Sl AT Sut 9 are am
% Oad 1A Gad am am
90 Guten
W% tut ¥4 are am
W S AR O 01 a4 am
0% Sut 1A B 9Y- ane 4

Tetis 31 presonn the TCLP muais of lachu wndysis for the cxplowive
composnch for e swbenholbindw mixtens. The adidhion of erben o e
100-puscamt ol 13 showe ol expiosive sompound csncewrations wen Wiow
e donction Wimin of 0.02 ngl, menting the perhmnanse goaly Sr e wwdfy.
Rovever, e 75-purest Soll 15/29-povount Sol) 31 wanls wors A 08 promis-
ing &5 e 100-porcent Sofl 1S mouiis. Owly O miztss waing e 0.1 cwbon-
w0l raio for e 73-paroms Sell um--nﬂslu::n
einris for RDX. Tha 0.01 corbee sddidon falled 0 mast the
aheria for RDX end TNT, while ¢y 0.05 carton sddicion anly tiled 10 e
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prrirnaase
for RDX wep mat aniy for the 0.08 cortan-0-0il iteuss for B 30-garcon)
Sall 13/50-pwrems Saff 3) mirare. B should bo noted Gt e e Apiicates
for e 0.10 cordbon-anil wale e G 30-paresve St 13/90-purcant Sedl 31
mizeass showed varying RDX concemtsstions. Replicae A sommined 4.9 mgh
of RDX s Gn TCLP Joashass, while Replicnte B wes belvw the éomation Nkt
of 0.0 mght twe RDX.
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. Tuhin 52 prosents the ik RDX snd TNT snaiyess of the salle umd for his -
povien of e study.. & chould be nowd et enly RDX ond TNT wers o~
tyaad for this phuse of the sady since Bhe proviews ewbon Sudy thowed et
mest fir the cadmiom snd lnod nmmings.
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ad 029, The wme vawr ule of 0.2 was wnd Ar S peparnion of B il =
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ﬂﬂmhmﬂd.ﬂidhmm
e RDK and TNT. & suid o sonnd s @ TOLP was n ol
omn it Gis sody Sm o G Ot e come oF B Tomuls of e proviews sndy
“wun varying berveen duplieans. n--u—mnum-
ﬂ&-h“ﬂduﬂﬁl—h
wes weeind Selow B pesiomn e eviedian of 007 ngA fr l*
et S s WO-parm Sell 13 cumple wing e O.50 cartun adiien.

. The Gun fam T 33 dow. G & Rem ewten i sdied & G ooli/
witer ghary, G omemasrstion of RDX i» the TOLP ot is duced
Tobis 33 deo ndome Gm & Mo ofhnive Weamant b ashivved by sllowing
o subia ® nis vih fe “m.ﬂﬂ*ﬁ!ﬂ.
wm peovisusly wod 1o @ o onben el

) . mqum--m-ud-mnuu

o ' oiis s e paremnenss gouls fir G0 Svenl Susses of Be ol am o

cenn slioved. Misaune of Solls 15 and 31 amd fr B had svengs RDX

ot TNT consmntions noging Sun sppreninedy ' 312 mghg e
RDX and 4,345 » 306 mghg v TNT.. Varying mules of serdan wese odied

e soleunr vy ot ained Br § 20 oin Dalese e abthion of te
‘050 emunvily b biader. Wil soms of B¢ sampies ssed B¢ B¢ el
nining Yne hoved Weanan of KD and TNT, 2ot o of e smnpin e
weatad Selow e puefrmanes goels O s sudy. The miee eveboaind it ¢
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e performance crimrios for RDX by 0.37 gt Dotk of these BSRs per-
formed well Ror Be physical sorticn of the waing sad for e teatment of the
metal conmminamn. The sesama of the explosive campounda @id ot mest
e performance ariswts for either of e two BSR2. Bucasse the parformence
crimris S Y expioeive compowndy was oot et B @ {d-day TOLP Jeach-
o, 30 samgle Gl be commended for us Bom the msuls of tis sudy

waieoss the parbraaacs crietia R Nl

A with Sull 13, e TOLP ressis for Soil 19 based o the inisial evalee-
4en of 300 19 showed that aerx of e B3IR2 evalumed mat o U pritr-
mnoe crieris Sor etals od expicsives. The two B3RS Bt perfeumed betir
for S0l 19 wers e Q¢ coument BSR md e 0.50.) comenyBy ah BSR.
Do RIRs passed O pais Mty 0 wnd @d N indicas the prusence of
Vaed watwr during B Jédny st peripd The 05 BER il s sump of | I,
ol mixing. whide B2 0.50.) B3R had s shump of 2 Ia. Dot
et o Q of Q0 pol sy 8 i of . Dol B30 achieved U highea
8 10y of cam wnd Gecreasnd oler his e The 0.3 BSR i 2
density of 122 IV, whils e 0.30.1 had 5 bulk Gemaity of 119 DAY,

BSN2 had & velume ncsuase of wpprocimanly 6) purosnt. The 0.5
IR mat e TCOLP end povitomanee cviaris for motals for bok e

Wy TOLP. T Q.30 ) eoen/Tty ash BER mat ¥ J-day TOLP
pwhrasns okl v Sl bw Ailled 0 14-Gy TOLP Rr cadiiom.
Tha concenivation of cadminm i © 14-dey TCLP laachse for e 0001
BN wen 1.57 agAl. The 0.9 SR et e performance erimris for e 240y
TQLP for cplesiva, tut G Replicans B sumpis Gifled for 9w 1400y TOLP
for DX and TNT. The acmemwrasicn of RDX end TNT i tn 1480y TOLP
iachens for ds 0.5 RER wws show e prlumanse vt by 0.012 mgh
ADX et 040 mgR TNT. Tin 0.50.] BIR wes Uit eniy BER for Sl 19
Sen Be sxpioives parforianes criwia for bath O 3- o 14-Gay TCLP.
Decoum v B3R ant ol of 0 ewvent purfosnanes crleria specified for this
sudy, = fomaelisien oo O resommended for the Weshney of Solf 19,

T 0103 conmAly ask BIR wes chomn @ parform e baut far ol 31,
This BIR paseed e paitt fber ot and @4 2ot jadicate B prosense of desd
want dwing tn M-y am tims. The QIO BIR dohmp of 1 L2 I
mnelisniy she mizing wes camples. The 0. 103 DER ashirved i mani-
-awm:a.nu#--nuun-nmwu
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T second phase of B sudy shewed th by eiring Sol] 19 with St 31,
e peelananes crivria for G chhawp of s siie am 20 sxhivved. Bossd o
e wil of Be gy, & fs scommended hat ¢ Sl of ol W made -
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100

hand, & G amovat of Soll 13 was decressed, the smowt of RDX in e
TQLP sachum docroamd.  Additional saedies could be performed 10 detenming
if e sddidion of graniar activesd corbum or organophilic cay could be adied

0 e 50 19 shuord the sxplosives eching fom e ssanpie. This could alsd
ad in e anoust of cadmiym hached fram B senpie i the explosive com-

pounds are buarkring with @ solidification procass.

Phase N

Tha recomsmndations for e BSR (0101 comens/By ash) mad carbom
fetios % wed for e Seumnent of sol) mineune consining of Seils 19/
ol 19731 an based o the garfesmancy of e BSR and corbon rusive for the
TOLP kach wat. The 3SR mcommentad in this secsion is e A V0.1 comens/
fly 3ob binder thet periormed the tont for the Phame | evaluation of dw fowr

k.

Curbon rasios of 0.01, 0.05, and .10 wese wend in the solidifAcasion of
Soll 157! mixawsn. Them miine of eorden wam allowed W Wia with U soil/
walyr dhary A 3 min befre the addbion of e bluler. Omme e binder was
adied, Un sampive 2un Bised snd plated in ol snd cunsd Rr 4 Iy @
23 °C sd %S-parcom mimivg humidity. Afr B 43-0¢ qure time, e Mmpies
went mbjpcd @ e W evaluan G aching pessstial of cadmbum.
ad. o enpioshve compuunds. The data for Whe arben veainn showed thas
cadniun ot hoad wam tettnd below G Somciien Mimits for G e Bmals.
for B cxpioeive campnis (partisissty RDX sd TNT) showed
for 4l 2ol wd euten rwine S TNT chowm for the 75-pusent
1525-gurcam Soll 31 with e 0.01 ewbom adtiinn.  ADIX wen mt
wested O off sall and corbom ' The data for e aurben 2d0iNers indl-
otnd s the romuln of e amdy fr RDX wure vasishin and as eonchnions
oouid be Bads fior On sostman officioncy wing srbon. B was aoted et fur
mon wiouwten mixrwes tu 48 ere eurben wen added © the sl veser

m.umcm—“

Based an &9 ki) earbtn Cuotna shady. A Shosnd Sudy was perfestaed
wing ewvbon mak» W01, 015,02, and 023, These casden nuioe wan
alowed ©-akz vith the sil/owser sherry fir 10 B insend of e 9 min el
in e intlal carbon sudy. The sume Sodl 193 mineures ven ased e Sis
udy seag wih o 12-gereent Soll 1540-posoare Suil 31 misem. Them w»
pin wer wiidified wd allowed 0 cum Sr 3¢ Ir Yafeme Yeing subjecud w» 0o
TP st Al of iz wilcwton Bizavw thoved st e euwuraion of
TNT & e TOLP hashem was lnlow the donciien limit of 002 mgA. This
ndisand he vemnan of e soll wing cwrden wer uccemiel fe TNT. Tie
conseuwrmien of RDX & e TOLP hachun chowed et Be porformance goul
of 0.07 mgt we ashieved for &l S0l Xarben i sampt Ror e
100-pareent Sodl )9 wiih e 0.1 embon agditien. The eonsmwration of RDX
8t TOLP bachun dacrensed ; e smeut of Grbom adind » U0

slVvent shuty incromed.
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