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1 Introduction

’
mu&mmmmmuuo.mm'w
n“m-u“--mmut’tl. The instal-
mbuvﬂmum“dmm
sbont 3 miles sowth of the Cobumbia River. The ©wn of Hermiston, OR. s
tocamd shout 4 miles east of UMDA, vis huterstate 4. A ngionsl map locas-

ing e UMDA s provided in Figem 1. The primary mission of it UMDA is
hﬂmdpﬁnnﬁ“nmd“

wqu&ﬂM)muhdMthWMhnh
possididicy of being comtunineed. Thase OUs are & follows:

e lmacive hndfita.

5 Acive hadfils.

¢. Orosdwent cousmaination fom the explosives washout lagooh.
4 Mscellanscus shes (operable waie-5).

¢. Ammusitvion dsmolition sctivity asea (ADA).

/. Explosives washout plant (Building 439).

g. Washon Jagooa solls.

A Deactivation fursace mnd surrounding soils.

n-hlmumumwmaunn
collansous sins idemtified s Operabie Units-3 (OU-3). The X2 shes of OU-S

' Aﬁdbh—n.ﬂ‘d——.ﬂ‘hp‘-
re bt
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Jocated along the coules.

ponh-central of the ADA The teaches were reporiedly wsed 10 busn 8
mdmumumm-uuww
from the Washout Plant. Site 31 is the Pesticide Pis. The pest-

un«whummdmm These pits were
wsed © bumm or dispose of pesticide solutions.
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MmeCbMdmm. I pertice-
u.mamuwumawmm
((na):m 3004 (dX1), (eX1), (§X(3), 42 USC 6924 (dX1). (X1

dwmwMAthoﬂwm Specific
ﬂumwAmumumdmmm
tiquid in landfills. hmudhdudm»mm
thdWy“hu-‘ﬁ“oum
m-mmmwmlmmm(cxu
USEPA 1982)) h-ﬁnnmnhwmu

lmmwuwa-wm
M(\Jts)o(!)pmtwmthdw.amd-‘-
uummumm

Mwlﬂhmﬂdw
M)n»“hﬂudmdommfmm
ma—umuwdmmmmnn
uma-—muuwmwmw Lan-
nmmw-us:uumumamm
mum.wmmumdumu

m-m*mmmmnxuuausc
6924 ;m)X1)} hnMnm&Wnﬂ.hUﬁPA

qmmm"nlmlmmmn
Jisted wagnss. mmm-umusum
of Dot Domonstrasd Availsble Techmology.
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ments wsod © mmﬁn wastes
(USEPA 1986d). muuwvm for the estad-
lisheners of these Urestment hwms&w

None O COmORL. Mumumummum
aﬂ“hdwdnummuaﬂ&ndm.

hmmh&smb”‘nw con-
caminanss and soll mesrices. Gensnally, this s e wd-
ton of admixteres. Soluble silicmes. activased carbon, 88




viﬂdy&ubpmmndhdmm-em»
wwmmmm Typically, these is no need ©
mmmmumuwwmm
0 most e goals of weatment. AMMMG!“:-
teses and proprietary S/S processes ae

Malons, Jones, and Lasson (1900), and USEPA (1986c).

$/8 vestment sysloms

. Portiend Type | cament.
5. Portisnd Type | coment/Type F fiy ash.

Objective and Scope of Study

wmhnmuu&mmmmu
umuumummn-w«tm
UMDA soils. wmnum

e mmmmaﬂummam
“m-uumanumm
Jeaching procedure (TCLP) crimria.
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2 Methods and Materials

H

General Approach to Investigation

gw-—muummwm

a. Phase I: Sample collection. Costasninated solls were collocted from
Sies 22 snd 36 of the Miscellnecus Sius OU-S and Sises 13, 19, =d
31 of the ADA for the S/S stady. The five solls wese packed in S-gal
comtainers sad shipped 10 WES for te &/S stedy.

. Phase I1: Nomogenizasion. The soils wers homogenised upon receipt
of the samples &t WES. All ssmgles wese first passed theough & sheker
siove 0 remove rocks and debris larger than 030 in. The S/S study
was condecied on the soil siac fraction that passed the 0.90-in. sieve
SCTOeR.

¢. Phase I11. Preliminery wsting. Tess wess performed © devermine the
Whmd&hdmnh“ohﬂhh
detafied evalustion. Physical wets were performed on the samples ©
evalume strength development for cach mixvuse. Chamical aslys
mﬂm‘ud”uwhww
&y during ¥ TCLP ust.

d. Phase IV. Dassiled evaination. Based on e information flom pre-
mmwmmumm Pys-
cal iens and contaminant Jeach teets wers performed on the sasples
cvalume the efioctivencss of S/S on the soll and comtaminess

¢. Phase V: Dete anlysis and report preparation. Temt daia wem con-
solidmed snd evaluamed.
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Preparation of Test Specimens

%

§546 [se66 [sqaus .H.H

mmmmmmamumm-u
wasss followed by & mixing sad 8 curing period. A fiowchan of /S process-

ing is shown s Fgue 4.

mmmwmmnmmm
(coment and coment/Ry ash). An initia) scoeening et (IST) wes weed ©
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Wumumm
Mh“‘ﬁmdhmu‘ﬂ Al of
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mixer o two WSRs (by weight). wumumuumuh
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period. m-muuwuw
am—mnz«&n-ﬂa-um

e TQLP. mmmmdyuwumma
concern for each soil. mﬂdhﬁ.adm}nm-ﬂn
“umdmh”dmum\ﬂiu‘hh
m«umpuuum.

Detalled Evaluation Testing
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WMmmnmmdw
with the contarainased soil in a Hobart C-600 mixer. The so0il and additives
mmmsmumaua—nmm»m

vmmuumum-msm When

-mumumﬁeum»umnnruwmA
IM)»mﬂmwumhhm

mummmommmmp—um

molds. Amammmmwumu
prosocol. nuhmummumanpuu

Usaressod Soll Characeerization section of this sepont. Measuremonts were
mn—pumumz«&udan A uns wen
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md B).

Shomp et mdummmmumm
mummcmu\mﬂ 1987). Skamp was desermined by

- Q)

V, = vohame of bindsr © soil
R = binder-0-soll ratio (BSR)
D, = bulk density of sol) and bindes

Chaptr 8 Motk and Muteral

19




svmtcw-.(!’.;.t‘l )

Blesd water. Mwbﬂﬂshdﬂn@dqdnm
water that will biced from a freshly mixed concree. The amount of bleed
mmhuwmnmam“m
mmmmcmmmmmnm To
w-unumwmu-nm.uﬁumuly
Wowuamm-apuu ASTM method C-
mMAﬂwombMdﬂs&dnﬂ:

Cracking. m-nmwumnmu
degres of cracking. mmmmwwum
daﬁhwﬁuﬁnhm»mm
mwdwwum-uquh One of e
mdummunmummaumwu
formation of 3 monoldh. mmumwuwh
mmnwum'smmumu

Specific gravity. mmn«a—dbummd
nn-umumnuuq—umu The method
muwuuu——nuwmﬂm

mmuumdmwuu The TOLP was
Mm»u—mm,wuum
sests for the Unsreand Soll Chasacetization seciion.
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3 Results of Contaminant
Mobility and Physical
Testing

quumummdwm—m
umwnmuwmennmd
snd chemical ests. The results of the physical (ests are
i Tables S and 6. mumumﬂlh&uedﬂm

mmwamumsucnmum
uuwuuuuﬁwuum Since the solls
Mﬂah’md-ﬂ.hwudwuhu

(USEPA 1906a). muda—auwu(mmu
m)mumauwuunm

Bulk chemielry

Auwmumnu“mnm
the wtal concestration of contaminents. Tebics 7 and § present he msuks of
uummauum-—unum. Soil 2236 dad
mmmmmummmm.u
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TNB (rinkrobenmste). mumummd
0.096 and 0.083 mghky. respactively.

Results of bulk chemistry for Soll 1S show that cadmiue and lead s
m:ﬂdeummw. Bxplo-
dnm“wupunb*rm“h&iﬂ:hhqd
the other thees solls. Ammdmmmum
uuuummmmummm.
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concentration of 29.5 mgkg. mmmhunﬂmﬂzu
Jow Jevels and were not of CORCOR. HMX, RDX, TNT, and 4A-DNT were

ﬁ umwmpmwanm

TGP
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delOpmumhdumeoMmhM

S
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19 were 2.15 @ad 19.0 mgA, respectively. Since these two metals fuiled the
m.mmmomummmuu
sy, unwwuwsu—uummm
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mmuumuuwwmmnm
anWmﬂWthWh_

crierla establiched for s stedy. Alhough Basyy compounds
mm-ummmmwmm

explosive

and TNT. mmm“dmummhnm
leachese wess 2C.8 and 14.63 mgA, wapeciively. The performensce criveria for
mmmmummmmnmumm
for TNT. As with Soll 13, Soll 19 showed similer meuls for 9 TQLP.
mwmmmunwmum
RDX and TNT falied t meet the performance criwrie. Ths avesgt CORCSREII-
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initial Screening Test Results
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Fgure 8. Average 18T C! resulls for S0l 2236 tor cement BSAs
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mduwmmm.mummm
cadmium, chromium, and lesd.

mumummumfuunnem
compounds for the 2-dsy TCLP. The TCLP thes was performed on Soil 2236
mmmwwwhummnu

m-wumm By comparing the explosive concentra-
mhummoummwuuy.aam
wmumdumnamm»muw
ﬂdmmamuumm RDX was present in the
mm-umnmumumn
BSRs and was reduced as the BSR increased. The 0.30.1 and 0.3/0.3 cement/
MAandyqbnmhmmumx.
mmuns.s—muummumum-
muhuhdl.tnuuummm Al other BSRs met the
m-umnx.a.s-m TNT was the aaly other explosive com-
mhuwmuuumumm
rion of 0290 mg/t for Soll 1S. The two lowest cement and cement/fly ash
mummhummmummm
mwmmmuumwmauu

duting the curing of the samples. When the TCLP was performed on these
the leachese from the TCLP was a red colot. ‘This red colot is =

samples,
indicator of expiosive compounds in te leachais.

mz-aym:mmusawmuauudum
m-aumamnuwuwuu
TOLP Jeachass. mntmmw»mumhd
0.290 mgA of TNT in the TCLP lsachate. Al of the cement/ly ash BSRs
wuumlmmnmummnmum.
mwamxum-mumaomoum
rqndvdy.fahllum-lmuﬂunhm
mence criteria for the swdy.

Al of the BSRs evalvated for Soil 31 during the detailed cvaluation met
ummmwmhumm. There
mnwwmﬂhum}mhmdu

samples.

Table 1S presents the sverage 14-day TCLP resuks for metals of the BSRs
evalumed for the four soils. Table 15 shows that the TCLP leachae for all of
umnwm&xs.usluummum
for the sady after 14 days of cuss. The BSR of 0.10.1 cement/Ny ash for
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formance ctherion for the swdy. The BSR of 0.1 and 0.3 cement failed the
mwmanmmnm. Also, e 0.1 coment
BSR failed © mect ths TCLP criteria for lead. The 0.30.1 cemert/lly ash
anmumnmm—uumunmsm
ammnmumﬂmum. T
mmao.suwmuumnummm,u
uummmuumunmdm

Amduz-aydlmm}nﬁsh-ds-np»
M»WUnmhmumuwkyau
metal comaminants found in the solls. Soil 2236 showed that e concestre-
sons for cadmivm: and lead were higher in the 14-day TCLP for the cement
BSRs. mumauz-umm.um:un
m-muuumwwmmuun
mmuwmumum The coment/MNy ash
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maumlunmwmuwamuu
TCLP leachase was decressed in the 14-day TCLP. The 2-day TCLP for the
nmtuamSMynmwummmua
umuwbmmmulwm:uuu
crierle for the sudy. The cement/fly ash BSRs of 0.340.1 and
0.30.3 showed m incroass of cadmium in the J4-day TCLP leachase. All

QP mw,nmanmm.muunm
lmm.mmmmm.wmmuxm
aPr. -

Ths coment BSRs for Soll 19 showed that the conceatrasion of antimony
incressed for all BSR3, except thé 0.5 coment, for the 14-day TQLP. The
axu-mmnmummummm
the 2- and 14-day TCLP. Becasse the concestration of satimony increased a8
umuwummﬁuauuumnm
caieeria for B 14-ay TQLP. The 0.1 coment BSR showed an incresse in the
Jead concenmration for the 14-day TCLP. This incresss in lead caused e
0.1 cement BSR 1 fail the TCLP and not maeet the performance crieria for the

umwwuuamm,nmu
lanlhmhhlmuhuuhm
crimtia. The incresss in the cadmhinm concentration cawsed e coment/Rly ash
BSR of 0.3/0.1 10 il the }4-day TCLP. The concsssration of lead was
decressed for the cement/ly ash BSRs of 0.1/0.1 and 0.10.3 for the 14-duy
QP The concentration of Jead in the 14-¢sy TCLP was decreassd 50 thet
m-u-pdumduummnuam

mest he parformence criseria for the ssudy. The concentration of sssimony
decreased for ol comen¥My ash BSRs for e 14-day TQLP. This decremse i
umamuuimmwuuml BSR®
most the performance criveria for the sedy.

mmuuzumm}hunmum
muuwu-nhhumm

mumumnmmmumdw

18, 19, and 31, AB of he cement and cemeny/fly ash BSRs evaluated for Soll
lSﬂlum&Mpﬂdm-ﬂdIDXhhm
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Jeachase. mumunpunmumdmxu
ummmuumwumumu
cement/fly ash BSRs, This trend of decreasing contaminent concentration
wwmuumnm. The 0.1 and 0.3 coment and
mummuwumsnunmum
wmammdmnuwm Ahough some

criseria for RDX. Thescfore, the cement and coment/Rly ash BSRs do not
demonstrase sofficient trestment of Sol IS for expiosive compounds.

mmwmummuumwumn
nwummmmmmwuum”
BSR. The conceneration of RDX present ia the TCLP leachaie decreases &8
e coment BSR increases. Al of the coment BSRs for Soll 19 failed 0 meet
ummnmmuummm Siace e
ulmmmnmummnmuu

mmnmmmdﬂl& ‘The cament/Ry
nmdnmlunmnnmmu-—dsa 19
for the coment/My ash BSRs. The BSRs of 0.1/0.1 and 0.1/0.3 failed © mest
mmmuumduwxumhu
TCLP leachate. mmnmamm»-unm
mance critesie for TNT in the TCLP leachas.

udumumnmmnusnun
mmuuwmmuum”
BSR mnd the 0.90.1 coment/ly ash BSR. Both of these BSRs failed 0 mest
ummaa«mmmnumm
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4 Summary

Based oa the daa from the Wsting of the uatrested and treased soils, con-
chusions can bs made sbout the effectivencss of S/S on the four solis. The
mmdummuumanmm
This is Gemonstrand by e samples crembling and falling spart when e
uammpwulsmdthMdhdh
Al of the sampies i apant, and e UCS could act bs performed on the four
wneased solls. Chamnical analysls of the uatreased solls showed metals present
i ol four solis. Soll 31 analysis showed the pressnce of metals in the sample,
but at Jow levels that were aot of concen for posential lesching. Soils 2236,
1S, snd 19 bhad metals presest at comcentrations that failed 1 mest the TQLP
andior performence criseria for the study. Soils 13 snd 19 indicsed e pres-
ence of RDX. TNB, sad TNT & concensrations that could present problems
with Jeaching snd the application of S/S 0 the soils. Soils 2236 aad 31 hed
Jow concessrations of RDX and TNB ia the soil. The TCLP that wes per
formed on the watreassd solls was analyacd for menls aad explosives. Soil
2296 falled 1 pass the TCLP for cadmium. Soll 19 failed ¥e TCLP for cad-
@ium snd load. Both Soll 1S md Soil 3 passed the TCLP for ol metals of
concem for each soll. ‘The amalysls of the TOLP loachame for explosives shows
that Soit 2236 aad Soit 3) pessed e TCLP and the performence crieeria for
s explosives of concem. Solls 13 and 19 hiled 1 mest the perfosmance
crimria for RDX snd TNT Ror he sndy.

Evalnstion of he weand solls showed et $/3 tmproves the hendling prop-
erties of he solls. Nins et were parformed on the Seaed solks © evaluate
their physical propeniies. The buk demsity of all soils shows that an incresse
i BSR incresses the bulk denaity. The 0.3 and 0.5 coment BSRs and the
0.30.1 comee/Ry ash BSR for Soil 1S had the highest bulk demsity, bt the
bulk éensity 6id not incresss a8 e BSR was increased. The higher BSRs
showed et e bulk density decrenses 28 the BSR incroascs sbove ®iese saios
for Soll 1S. The volume increass, which is besed on the bulk dersity of the
wested soi) and the Procior deasity of e wntremed soll. indicans it as the
BSR is increased, he volume of $he solidified samples incresses.

The paist et sest was performed on ol of ¥ BSRs immedianly afer
mixing was complesed. All BSRs of 0.1 and 0.3 cernemt and 0.10.1 cornent/
mnnuuumuwmp-ummwy
after mixing was compied. Bven though these sampies failed the paint fiter
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tme.

wmw.umnmumsnmm
uom-muo.ammuumrmwymm
for ol of the soils hed shumps of 12 ia. for the stamp . The shamp text
mu-ummwuaduuxumu
decreased for all of the BSRs for the soils.

Q1 wun except e 0.10.1 BSR. The cement/lly ash BSRs showed St 28 te
muwnnmuamum*

Toe coment BSRs for Soil 19 showed shailer sesults ©© the cement BSRs
for Soll 13. The 0.3 cemest BSR achicved the highes C1 of 750 pel. The
nsuuau-muumahua--n s
M!ﬁ“ﬂumcﬂwhhdn Replicas A

BSR achisved is higheat UCS & 10 daye of cum. Soll 13 showed the the
coment BSRs of 0.5 and 0.7 snd ths comenily asks BSRs of 0.3/0.1 =nd
0.9/0.3 had e highent UCS & 10 days of cuse. The UCS for both cement
BSRs dacvesssd by 300 psi for 14-day wning. The UCS for both comen/Ry
ath BSRs aiso decresned a1 B 14-day Bt Uime. T™he 0.1 and 0.3 comem
mu-nmtunme—mnmmma-
”th".hm-m

The UCS for Sof 19 for e cement BSRs showed hat e 0.3 and
ummumm-wm«nuwuu
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14-day cure thme. The UCS for the 0.7 cement BSR increased as ths cure
mm-&naxmmmummu
14-day st period. The UCS for the 0.50.1 and 0.3/0.3 cement/Rly ash BSRs
Mu.mucsnomamuaumaunmu
tme. umﬂmuuwnuum-ﬂuuu
mest he USEPA crimrion of 50 psi for the UCS wst. The UCS for Soil 3)
munadummuunmummm
ash BSR, ths UCS increases as the cure time increases. The coment/fly ash
BSRs of 0.10.3 and 0.3/0.1 achieved their highest UCS at 10 days of cure
remain selatively constant theoughout the test. ,

All BSRs for e four soils wers subjected © the TCLP &t 2- and 14-day
cuse tmes. The mesuls of the 2- and 14-day TCLP were compared 1 deter
mine if core tame had an effecs 00 the Jeachability of the contaminerts and ©
donemine which BSRs passad the TCLP sndor performance criseria for e
saw.mnvn-uunduz-unmmum
winssion of the metals and expiosives motting the performance criesia for he
m.mlvmumu“mum
c&pﬂhpﬁmdﬂuﬂdumm ™s
zqmuum‘muaa—-umum
pemed e TCLP for cheomium aad Jood. The comesw/Ry ash BSRs of 0.10.1
and 0.10.3 fiilsd 10 mest e TCLP criterion of 1.0 mgA for cadmium. All
other BSRs passed the TCLP for cadmiwm. The 14-day TOLP for Soil 2236
showed Bt all coment sd cement/Qy ash BSRs met the TCLP and perfor
mancs criurla for cadmbem, chromium, and icad. R should be nowed that the
|mmun~mm-mu-mu-d
cadmivmn and load in the TOLP leacham. The concentration of cadmiuwm for
e 0.1/0.1 and 0.1/0.3 comeny/lly ash BSRs decressed for the 14-day TOLP.

Both e 2- and 14-day TCLP for Soll 13 showed that the comcentrations of
metals in the TCLP hachats were below s TOLP Bkt and mat the porfor-
mance criecia for & S8 sady. The 2-4sy TCLP for Soil 19 shows G ol
mm-an—uuumaunmm-m
met s TCLP and perfonnence criuris for he $/3 siedy. Ths 0.1 coment
BSR filled © mest the performance crinricn of 0.146 mgt of sntimony in
the TCLP eachase. The 0.1/0.) coment/By ash BSR fiiled © ment e TOLP
Limit of S.0 mg of Joad and the performence criwria for smsimony in e
TCLP hachase. The 0.10.3 coment/Ry ash BSR fuiled © ment s TCLP
colrle of 1.0 and 5.0 g for catmium and lead, rapeciively. The 14-duy
TOLP thowed that e 0.1 mad 0.3 coment BSR falled t© sweet the performance
crimrie for sntimony in e TCLP leachase. The O.1 cement BSR siw fhided w
met B TCLP crimeie for nad. T 0.5 and 0.7 cument BSRs st 8 TOLP
ciurie and B parfoamance crieria for S S/3 sady. The coment/Ry ash
BSR of 0.3/0.1 falled 10 mest the TCLP criwria for catinium aad kad. Tiw
0.5/0.3 comern/Ry ash BSR falled 10 ment the performence criria for sl
mony ia e TCLP eachate. The comenyfly ash BSRs of 0.10.1 and
0.10.3 met ths TCLP ané performence criveria for all mews for ¥ £/3 ssady
for s M-day TQLP, '
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Anorum”mmswsuauz-ulmmmu
mmmmmmamﬂmm

mmmmswnummuyudfamuo
umauwmmumm The 2-day TQLP for
mlsmummmmomuwm
of 0.070 mgA of RDX in the TCLP leachase. The 0.1 and 0.3 cement BSRs
mmnmummam-wﬁmwm
TCLP leachase. The cement/Mly ash BSRs of 0101 and 0.1/0.3 failed 10 meet
ummmmmm. The cemment/fly ash BSRs of
amluumsmuaymuwlsumum

nmi.nma.-uMlafw»mugmmm
TNT. Prom the 14-dsy TCLP for Soll 1s.umunaummnnx
um.umdummsum
increases.

mz«muuwmuma—nmmum
mmuummmuusnm. The O.1 cemere BSR
mnmupmmmmhnmm The
cement/Ny ash BSR of 0.30.1 uummnmuau
mummnus’s-ay. The 0.30.1 BSR failed ©
mummummdm. The 14-day TCLP
mnadummmouummn
TNT. mmmwut.uuwum»mum-
mance crheria for RDX. The comens/lly ash RSR of 0.10.1 and 0.1/0.3 failed
nmummnmxuMhumm The
mnmdnmm»mummum.
mmamanuummnmum
crieria for the TCLP for the 14-day TCLP for Soll 19.

mmmuuaxmummum-mn
Muummmumm The 14-dey TOLP
muum«mmuumnmnmmn
mest the performance criteria for RDX in the TOLP leachme. Al other BSRs
for Soll 31 met the performance crieria for the S/S study.
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5 Additional Studies for
Soils 15 and 19

uxsummusuwwmnmmw
wmsn.mswxmsdsn.msdw
mmsn.uu-wwm 15/75-percent Soil 31. The same
wdghlﬂum-lhunmndmwdﬂ. The mixing of the
ﬂuMhﬁuMmS—ﬂMdmw
wﬂamws-iw. mudmdhmm”f
uwuwunﬁmmmun-nw
ratios previcusly mentioned. These rixseres of soils wes mixed in 3
mnsss-&uulo-h-aumumswmu
sored a4 °C wonll needed for wsting.
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Preparation of Test Specimens

AmmnﬂodMWMTmldaHmFﬂyn
mmdnnlﬁfytemdlnthoﬂlMSldelmal.
Mmmuumdummmuwwmu
Methods and Maserials section of this report.

Physical and Chemical Tests

The €1 seat was the only physical test performed on the soils mixtures. The
mmahwmhmmummam

repon.

The TCLP was performed on all of the solidified soll mixtures in triplicase.
The procedare of the TCLP is outined in the Methods and Mascrials section of

this report.

Results of Additional Studies

Untreated chemical results

T&llmhm-ﬂwuhm‘f
Solls 15 and 31 and Soils 19 and 31. As expecied with the mixing of the
mumammuuumm.m
-thamdswnmdanlsuSdl’.
m:mswwulmuwmuum
concemtration of metals for the solls evalsaed. As more of Soil 31 was added
0 Sols 1S and 19, the concentration of the metals decreased. Cheomiume was
Mumuumwmumunsum
mwlo.wuzswsuumumwd
chromium. Awmdd-‘kmwh&m

Table 18
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mummm-umuummwdum
ewumum. Soil 19 contained a much greater CoDCEN-
mduuuwmmmpamuusonwmw
the initial phase of the study. Average of Jead found in Soi 19
mmmmmunmmmwnuw--
pbeunndamda.mm

mnomumwwdmmm
otSoﬂlSndSoﬂSldhrswwdswsl. Table 19 shows that the
l&mS&lSdeUthdmmx.
TNB. and TNT. MSolhlSnﬂwmulndﬁammd
wsn.uwawmhuﬂ This is expected

shl::lln&lmmumdwwmh
e

mmmumumn“uumwm
the watvested sol] mixtuses. All of the memis snalyaed for Soil 15731 were
ad criweria for the S/S study.
mnmu-mdwnuuﬁuumum

mzxmum»—ndwwduw
on the wwead soil mizwses. RDX snd TNT wese preseat in the
mmnandns«nxsﬁuﬂnm The RDX comcen-
mwncmmuwlsaum-w-

Soll 31 was mined with Soll 13. NIMMISNOIDX”

leachme. unwunmu\mnmum
hdmdmwﬁmuﬁ”-mﬂnw
mized with Soll 1. wmmuumww
mwn.msdwun.u:w
scnlws-;-unscnnmmm.uta-a »
Awmdummmumswnmstm.
nmuumxmmum-md
n.o-u-umn-dunnshwuzsm y) )
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xmmstwnmzmmu
uumdmmuumm As
mors of Solt 31 wes mixsd with Soll B.hmMWhu
TCLP loaches increased. nmumummnmu
Wmua-man-m-nalmnm

m-ﬂdumuu“u 19/Sod 31 mixmres indicase
et the concerssasion of RDX umm-ammnuld
e Sofl 15/Soll 31 mixwses. mmuunmw 19
uumunmunnmumm

mmutmu 3 ad

mmxms«nnmﬂumm
wuumdwxwmumm Alboagh
wdh“d“pﬂ.‘l@?hﬂ)&ud.
mﬂummmum.

Phrystosl and ehersical results of Wet SpscimOns

mnmumawuuumnuw
mens. M*“Mhmadmpﬂﬂabd
Soil 3) mixtere and the 2S-pescent
utmunmu—uwnuau Each of
nmmumadmﬂuu-du Te
utmwstm-mwlsw
“mmn.ﬂ-admﬂddhdaﬂ.

mamnmawnuumnﬂw
mens. umw.nmww*mn
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maximun C1 of 750 pai after 48 he of cure. The samples for he S0-percent
ulmusnumsﬂnwﬁ”unuu
Jar esuls. udu—ﬂ-mu-_aavsopum
24 br of cwre. mmnumwtmwn
achicved the mazisum C3 &t 48 by of curs. The 100-percent Soil 19 samples
achieved & CI of 373 psi aher 48 br of cuse.

_mammummdmlsulomm&u
C1 data for the inisial phase of e sudy. Whea Soil 1S was solidified with
umumummumpdnm.u—-
wmumadmumsudm When the
nmwumummummuu
mmunmnmnw.ummu-m—
swm C of 750 pal after 48 br of cure. The Q1 for Sol 19 for the inkial por-
Mdhnﬂymho.Mla-IﬂydmmﬂMﬂhd
culs. mlmunomnummuum
muﬂmwuuadmnaudm

mu*muummw-.n-—u
Soll 1S éacreased for the Soll 1531 mixsere. Al of e S0 19/31 mixwscs
wuwmuauwnulm
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Soll 19 mixuse. mmmsonwmuamum
udxnwmmommmmmm.om
for cadium.

mnmumdncwmuum
mhuﬂmumw*uMIM
ash bimder. detlsﬁnlmﬂdmuuﬂmm
muwmumuumw Bven though the Soil 13/
asnmuumumnmne—u-—um
Mdmummznmuulmsdls
mmmhumwlmwslm Al of the
u1m31mwuunmsunlsm-au
mmammum.

uotuawslumuummmum
dM-ﬂhM\Mdm Al of the sampies were
wwumuamwumdmmtxu
1munm-uu.mmdwm

Sumnmary of AddRional Swudies

Mwnmwn. The sume weight ratics ware usd S0¢
Soll 19 and S0l 31. un.uhmu.ymﬂy-l.“
mama-—huw“mhuu
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Table
ma of TCLP Tost Results of Additionsl 8/8 Study for UMDA Solis
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Mg

mmammmuuwwmum
of he metals werc sbove the performance crieria for the study. The resukts of
umusunwmuwu.mym»mmm
mance crieria for all of the sarples. Cadmium failed 10 meet the performance
criwria for all of the samples except for the 2S-pescers Suil 19/ 73-porcent
Soll 31 sample. mwwt«umhwnsmua
samples failed for RDX and TNT. This was expected due 10 the extremely
ww«ummuunﬂ. The msults of the
TCOLP for Soil 19 show that only the 100-percent Soil 19 and 75-percent
mnmuslmommmmmm
Anu-uauswwmuumswlms-mswn
failed 10 meet the performance criteria for TNT.

The soils were solidified using only one bider of 0.3 cemers/0.1 fly ash by
weight. haﬁhhhﬂwdumnm.mumdu
e 30l a2 a ratio of 0.2 by weight. The samples were cured in an environ-
mensal chamber at 23 °C aad 98-percent relative bumidity for 48 br before
westing of the samples began. Cone Index was performed on the samples dur-
uummnwuuuauum-m

The results of the C1 for Soll 13 show et all mixwres achicved the maxi-
mun 1 of 750 pei aier 48 Ir of cere. As expected, the Jower ratios of
uuumwslmumamwuum
ratios of Soit 1S used with Soil 31. This was expeced dus 10 the higher con-
mam«wmuuummamw
was used © mix with Soll 31. The CI for Soil 19 shows that all of the soil
mixmres achicved the maximem C1 of 750 psl except for the 100-percent
Soll 19 mixtre. The 100-percent Soil 19 mixture only achieved a C1 of
$30 pei after 48 ir of cume.

Afer 48 be of cure, the samples were sobjecsed © the TCLP e t0 deer-
mine the loachabilicy of the contaminats from the sotidified sample. The
sesuls of the metals snalyses for Soil 15 show that only the 100-percent
uxsmumaummuhwm
All of the other mixtures of Soll 13 failed 10 meet the performance criteria of
1.0 ;g of cadmium in the TCLP loachate. The metals snalyses of the TCLP
ieachae for the solidificd Soi} 19 samples show that all samples except for e
1mm|9uumammmhmmm
-, mnmsww—pm»-uumuuud
1.0 mgA of cadmium ia the TCLP leachas.

The results of the explosives for the TCLP for Soil 13 show that all sam-
ﬂ-ﬁuwmummcmﬂmofom-wdRDXhh
TCLP kachass. While all samples failed the TCLP for RDX, only the
l&m“lsmw»mummu
0.290 mgA of TNT in the TCLP leachase. The sol) mixtures using Sod 19
uummumwmuum&
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Based on the results of the TCLP for the solidificd sampies, none of the
mmwlsu&nalmmmmmumﬂ.
Anofﬂnmphhnadi‘mupufmamhﬁtmx.mm
dumﬂesﬁubmn:wmmdmfummme
TCLP leahcate. ‘The mixtures using Soils 19 and 31 met the performance
crieria for metals and explosives in the TCLP leahcae except for the
lmpuunSoilwsmple.whichfiledlomeuﬂ:aicﬁafwmizn.
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6 Addition of Granular
Activated Carbon to
Soil 15

H

explosives,

$ min before addiag the 0.3/0.1 coment/Ny ash binder. ¥ e explosive com-
mmmnummummumn
muwmmuﬂyuwmu
sddition of the binder.

Three of the mixteres of Soils 1S and 31 that wese used for the Phase 11
ssady were used for Ghis portion of the st These soils wese the 100-percent
Soll 18, 7S-peroent Soll 15/25-percant Soll 31, and 50-pescens Soll 1y

Soll 31. Tebie 26 presents the bulk cadmiws and lead conCerRre-
tions for the Soll 15/31 mixmres weed for the carbon addition sedy. Siace
muu-—-umm»u»mumm
hummmum“mmuum
addision stady.
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mnmmmmmx.mn.ummmm
uwlmlmwmmmmm. Only the compounds
nnx.mm.uMmumummorum.

Table 27
Average wwun-ulm
=gty
Soll Mixtures Nax [ ne ™
100% Sod 18 ) 3.087 »ns £.087
79% Sod 1625% 8ol 31 o 3.008 "o 4510
SO% 3o 1880% Soll 31 81 20 Y 257
Tubie 28 preserss the TCLP menls concentrations for the untreated

Seb Mchwres Cadunbum, mg?’ Land, ag¥’
100% Sail 18 ore? 0.7%2

7% 9ol 15/720% Bol 3 02% 0.200

o% Sod 15.80% 8ol 31 o.m [ A}, ]

' Cmron for outmivm was 1.0 Mg

3 Colwrion for inasd was 8.0 st

mnmumuﬂnp{m«-ums&
15/31 mixtures for the explosive compounds. Table 29 shows that the RDX
ummnmummuummm
tremment.

Table 290
Amwmmwmw
Soll 18/31 Mixtures

agh

Soll MRvtwres W nox* e ™
100% Sul 18 [ F 1] 00 0.480 309
9% Soi /2% Sall 81 8.9 4 0248 28
0% Sol 1680% ol 31 'y 208 022 »n?
' Crimnin for HMX was 36.0 mgh

* Crharion for ADX was 0.07 mp

% Craurion for THS was 1.5 mpA

¢ Crimsion for TNT wan 0200 mgAl
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N

mmdmwlmlmmumuawua
0.2 water ratio for S min. Atundow:.'mhdmmtdad
m-mm»mm Carbon-30-soil ratios of 0.01, 0.05,

found ia the TOLP leachate. All wesied using the carbon addition
umummm.owmma
5.0 mgN for lead.
Table 30
Awmmnwmm-m
Sol Mtenwes Cotmbum, Mgt Land, mgtt
00 Cusben
1o Sell 8 4010 0.0l
70% Sad WA0% Sud 3 0% .00
80% Sud WAOY Sed 9 @00 <00
6.88 Cushen
100 Oud 18 400 .00
9% Sad 150N Sal 31 400 000
Q0% Sul 1SA0% Sull 31 ) M
0.9 Corben
10O 8ed 18 490 080
TO% Sall W% Sad 91 200 0
SO Sud WAO% 8ud 91 @ane «©.080

msr,—-ummamwuuw
for the carbonvaoil/binder smixmres. The adéhion of carbon © the
lmuummwmw-um
ummdwmmnmwuum.
m.umswnsmwuswsxn-mu-m
n-unmunsm Only the mixssse waing the 0.1 carbon-
10-s0i] ratio for the 7S-percens Soll 18/25-percent Soll 31 met the performance

criseria for RDX. The 0.01 carbon addision falled 10 meet the performance
mnmum,muwmmmmwm
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Average TCLP Expiosives Concentrations in Phase B Soils
gt

Soll Metwres vanx nOxX ™ ™v
051 Corben

100% Soll 18 <02 o0 Y] Y

9% ol 1525% So0d 31 an 8.1 0138 8

SO% 3ad 15/00% Soll 91 0.3% ;n <0 <0
088 Carben

100% Sof 18 <02 00 <0 @02

9% Sol 1295% Sl 31 | 002 on? <002 <002

0% 8ol 1SA0% Sed 31 | 02 00W <008 Y )
0.9 Corbee

100% el 16 <00 <00 P Y] Ty

9% Sl 1525% Sei 91 | 000 o ace Y 3

SO% S0l 1840% el 31 004 238 Y] Y

whe criseria for RDX for the 7S-percent Soil 15/25-percent Soil 31 mixture.
The SO-percent Soil 18/50-percent Soil 31 mixture with the addition of carbon
met the performance criteria for TNT for all mixtares. ‘The performance goal
umwwwhunmwnmuum
Soll 15/S0-percent Soil 31 mixture. h should be noted that the two replicates
for the 0.10 carbon-soil ratio foe the SO-percent Soil 15/50-percent Soil 31
mixtere showed varying RDX concenirations. Replicate A contained 4.3 mgh
of RDX in the TCLP leachae, while Replicae B was below the desection limit
of 0.02 mgA for RDX.

The sesearch conducted on the use of carbon for treating groundwater con-
taminased with expiosives has shown that equilibrium is reached between the
carbon and explosive compound. Bquilibrium has been seached when the
cmmhuwﬂnshmmam The
mm,ummmmummnmm
$ min before the addition of the binder. Since the Phase [l study showed
muuMmaumumnmmh
the UMDA soll, &t was decided by personnel st WES © repeat the study using
a Jonger contact time between the carborysoll/waes sharty. The same s0il
mixtases were used for this portion of the testing with the addition of a
12-percent Soil 15/88-percent Soll 31 mixwse. This mixture was requested by
m-mmm»m.mxmdw
maely 250 mg/g in the soll.
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mmu»unimnmumdmm.
mnmunmumwmammm for this
of the swdy. R should be noted that only RDX and TNT were ana-
wummdummummmmm-
ment for the cadeeium and lesd contaminents.

Table 32

Average Concentration of Expiosives in Sol 15/31 Mixtures
ol Wintwree DR, mgtp ™Y, mptg
W% Sl 18 [y ) 41480

79% Sod 1B Oad 31 2400 3.0%

S0% Sl A% Sul 31 1.0 2388

12% Soll WA Sl 31 n? 208

mnmummunmdumm
for RDX and TNT. nmumunmnmum
mn&munnmumdumdumm
wem varying betwesa duplicates. R cam be seea from Tuble 32 thet TNT was
mmumudom-ann-ﬂsm RDX
un‘m&,-b-:nﬂudomﬂhalqb
exoept for the Muls*mualomﬂm

mmn—mnmu-umhmuuw
mcm.umumamummmum
mnumuamemahnmumwm
umuwuummumnmmsw-
mpvhdy-lhhhmuy.

mmmm--muwwmwwuw
mﬁhm.ﬂlhunﬂmdhﬂmh
schioved. muwxsusluuumummx
umwmmmw»mmu
RDX and 4,140 10 246 mghg for TNT. Varying rtios of carbom were added
oum——u-ﬂmusuno-hmuwudu
0.30.1 comem/Rly ash binder. Whils some of the sampies used for the S-min
mumwdmum.undumm
mmumwhum.mmumnu
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Table 33
Ammummwwmm
Soll 18 Mixwures

70% Soit 155% 3ol 31

firs carbon study wese 0.01, 0.05, and 0.10 based on the weigin of the soil
used for the sample. The low ratios of carbon wsed for the S-min mixing did
indicase thet the metals cadmium and iead found in the Soll 15/31 mixtures
were below the TCLP and performance criteria of 1.0 mgA for cadmive and
5.0 mgA for lead. :

The samples used for the 10-min mixing time for the carbon and soil/waser
shurry wsed higher ratios of carbon than the sampics prepased using a 3-min
mix time for the carbon and soll/wsser shury. Carbon ratios used for the
10-min mixing time were 0.10, 0.15, 020, and 0.25 besed on the weight of the
soll used for the sample. The samples that were prepared using carbon and
mixad for 10 min showed effective trestment of all samples tested for RDX
and TNT except for the 100-percent Soil 13 using 2 0.1 carbon ratio addition.
This sample did not effectively trest RDX below the performance goal of
0.07 mgA for RDX for the study. Based on the data for the addition of
carbon, the UMDA Soil 135 that is contaminated with metals and explosives

Chapor 8  Adtiion of Oraradar Activaind Carten © Sl 18
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sive compounds.

Mm&mﬁndmmhumﬂdmﬂs.mdn
mmsanlsuswslummaimhmm.
All of the samples failed 10 meet he criveria for RDX, and three
of the ssmples filed ©© meet the criteria for cadmium in the
TCLP leachae. m-mmsanwms«nalwnm
Mfumumummmmuu;
lm-puwlSoilwmmmhdbmhaiuiahm
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7 Recommendations
e ————————————————————————
Phases | and Il

MMbNMuNMMMWdhfw
mnumumdunmumduwmu
the TOLP leach ent. The BSRs recommended in this section were the BSRs
umuummmm.

The BSR of 0.3/0.] cement/ly ash performed the best overall for Soil ,
2236. This BSR did not indicase the presence of free liquid during the paint
filier w3t and did not produce bieed waser during the 14-day cure time. This
—wm.maanmymmnwmn
actieved a C1 of 750 psi after § by of cuse. The UCS for the 0.340.1 BSR vas
1.900 RVY’. This UCS remained selatively constant for the U’CS test. The
0.2/0.1 BSR had a bulk density of 129 R/R® and a volume incresse of
$2.4 percent. The 0.30.1 BSR met the TOLP nd performance crieria for
both the 2- and 14-dey TCLP for cadmium, chromium, and lead. Explosive
compoands wese not of concern for Sall 236,

The optimal BSRs for Soil 1S based on the first evaluation of Soil 1S5 were
0.3/0.1 and 0.3/0.3 cement/My ash. Nekther BSR showed the presence of free
wmumﬁnud«mmummu
14-day cure tine. The 0.3A0.) BSR had s skamp of | in. immediately after
nmmunmmamdnpmuu Both BSRs had
2 C1 of 750 pai aher § br of cure. The UCS deserminations showed that both
BSRs achieved their maximumn strength at 10 deys of cure and slightly
decreased afer this time. The 0.3/0.1 BSR had a bulk density of 130 /R
with 3 volume increase of 40.7 percent. The 0.3/0.3 BSR had a bulk dersity
of 119 /R’ with a volume increase of 78 percent.  Both BSRs met the TOLP
and performance criteria for metals in the TCLP loachse. The 0.30.1 BSR
uummuuz-aywmmuwm
. 14-dsy TCLP for RDX and TNT. The concentration of RDX ia the 14-day
TCLP leachase for the 0.3/0.1 BSR was 0.70 mgA, tea times gromer than the
performance criserion of 0.070 mg/. TNT was slightly gresser than the per-
formance criserion of 0.290 mg/t for the 0.3/0.1 BSR. The 0.30.3 BSR met
ummcumnmmuuzaym.uaunm
the performance criweria for the 14-day TCLP. The 0.30.3 BSR failed 1 meet
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uwmumuwm Both of these BSRs per-
mmuummuumnﬂuumdm
metal consaminants. mmduwm«um
ummr«mdumm Becasse the performance
MthW\-‘umhhlmmhﬂ-
mnwnumﬂdhumuﬂdﬁm
mumm:m

nﬁmuxs.umwnwuouuummuu

- ton of Soll wmumanmmu-aauw

mance crieria for metals and explosives. The two BSRs tha performed betier
hSlemhMumlSlﬁhM!M&BS&
umwummuuummnmd

wnmmumnmuamuzu Both
BSRs had 2 C1 of 420 pei afher 48 br of cure. Dot BSRs achicved the highest
ucsuoomeraaummmm The 0.5 BSR bad 2
nmdmw.muamluaumdmm‘.
umu-mmammm The 03
umuummmmu“umu

2- and 148y TQALP. The 0.10.) cesaent/My ash BSR mat the 2-day TOLP

for RDX and TNT. The concersration of RDX end TNT in the j4-day TOLP
wuuumumuwmuu‘zm
RDX snd 040 mpA TNT. mmnmnnqmuww-

mamm-mumomnnuusl.
mnwummuuuumumdmﬁ
water Guring the 14-day cere time. The 0.103BSR had s shmp of 1 12 1.
immedianly after mixing was compless. The 0.1/0.3 BSR achicved the maxi-
mﬁd?&bﬁ““hdmdﬂa@dl”lﬂ‘“
remained seady for the 14-day st time. The 0.1/0.3 coment/ By ash BSR
u:umdlzlmdnmmdum This
nw&mmnwuwuuuz-u
14day 8



hand, as the asnount of Soil 15 was decreased, the amount of RDX in the
TCLP keachare decreased. Additional sudies could be performed %0 determine
if the addition of granular activased carbon or organophilic clay could be added
% the 301l 10 absord the explosives leaching from the sample. This could also
aid in the amount of cadmium leached from the sample if the explosive com-
pounds are interfering with the solidification process.

Phase [l

The recommendations for the BSR (0.3/0.1 cement/fly ash) and carbon
ratios 10 be used for the treatment of soi) mixtures consisting of Soils 15/31
and 19/31 are based on the performance of the BSR and carbon ratios for the
TCLP keach #st. The BSR recommended in this scction is the 0.300.1 cement/
fiy ash binder that performed the best for the Phase 1 evaluation of the four
soils.

Carbon ratios of 0.01, 0.05, and 0.10 wese used in the solidification of
Soil 15731 mixtares. These ratios of carbon were allowed 10 mix with the soil/
water slusry for $ min befoce the addidon of the blader. Once the binder was
added, the samples were mixed and placed in molds and cured for 48 br &
23 °C and 98-percent relative humidity. Afer the 43-nr cure time, the sampies
wese subjacted 10 the TCLP 10 evaluaie the leaching posential of cadmium.
iead. and expiosive compounds. The data for the carbon ratios showed thet
cadminm and lead were tremed below the deseciion limits for the two metals.
The data for the explosive compounds (particularty RDX and TNT) showed
sestment for all soil and carbon ratios for TNT excep for the 75-percont
Soll 15/25-percent Soll 31 with the 0.01 carbon addition. RDX was not
teated for all 308 and carbon ranos.  The data for the carbon additions indi-
caed that the resulis of the sudy for RDX were varisble and 0o conchnions
could be made for the trestraent efficiency using carbon. Rt was nosed that for
most soilcarbon mixtures that as more carbon was added (o the soil/waser
slurry, the concentration of RDX was decressed.

Based on the inkial carbon Uestment study, & second study was performed
using carbon ratk.s W 0.1, 0.15, 0.2, and 02S. These carbon ratios were
allowed ©© mix wiz: the soil/waser shurry for 10 min inssead of the 3 min used
in the initia) carbon stedy. The same Soll 15/31 mixtures were wsed for this
sudy slong with 3 12-percent Soil 15/88-percens Soil 31 mixture. These sam-
ples were solidified and allowed 10 cure for 24 hr before Ueing subjected 1 the
TCLP ust. All of the soilicarbon mixtures showed that the conceruration of
TNT i the TCLP leachate was below the desection limit of 0.02 mgAR  This
indicated that yeatmene of the soil using carbon was successful for TNT. The
concentration of RDX in the TCLP leachase showed that the performance goal
of 0.07 mgA was achieved for al) soil/carbon mixtures except for the
100-percent Soil 1S with the 0.1 carbon addicion. The concentration of RDX
in the TCLP leachase decreased as the amount of carbon added © the
soll/warer slurry increased.
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8 Conclusions
e

Ammum»mmm&mm
wuhdekfmhMMym Physical
mmummwmumwmm
Based on the resuhts of these wests, the following conclusions can be made:

a. BSRs evalusied produced materials with UCSs above the S0-psi crite-
vion except for the 0.1/0.1 cemeni/My ash BSR for Sail 19.

5. Water must be 307 2d 10 the soils for hydration of the binders 1
develop streng®

¢. The BSRs of 0.1 and 0.3 cement and 0.1/0.1 cement/Rty ash failed the
pﬂﬂhmhamofumdmwwm
mixing.

4 mysmdummemdnumumwnyd
metal contaminants delow the performance criteria for the four Umatila
soils.

¢ mdeWhSdhlsmwmn
retard to the set of some of the BSRs evaluaed.

j A SISMMWISMW“MWuWwdm
Mmmummmuu
remediation of these solls.

e s;smofsanmoualun:maimm
metals and explostves for the remediation of these soils.

MMMwM&SﬂBISdIQnmU
mmmmwnmmhuwmwm
criteria for the smady. The results of the addisional studies showed the

following:

A mmnsmnommsnmdumorm-
mmhmwnmo{wnlw.mdmsasls
and 19.
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i uaummmmmmaum
MuMuaamwmuulmww
sample.

J- mmaumnmmummmu
all saapics for Soil 15 failed to meet the performance crieria for cad-

mium except for the 100-percent Soil 15 sampie.

L The results of the TCLP for metals on the solidified samples show that
nﬂanwlouummmwulm
msum-pu.mfdunm

L The results of the TCLP for explosives for Soil 1S for the solidified

—wmummuuommmm
for RDX.

m The results of he TCLP for explosives for Soll 19 for the solidified
—pmum—ﬂuuummuu
expiosive compounds.

[ 3 ‘lb-ixh.d&nlal’d!l“udd&olﬂh-muw
formance crieria for the clesnup of te sise.

o. The mixing of Solls 19 aad 31 does aid in Sol 19 mesting the perfor-
mance crictia for the closrwp of the sise.

A.ﬂymemlndemn
uamwunmnmmnmu
RDX, snd TNT. The sesubis of this smdy indicae the following:

5. The sididon of carbom  mixmres of Soll 15/31 can help 1 reduce te
concesttion of Jead and cadraium below the TCLP aad performance
crietia for the tresment of the soile.

¢. T addision of casbon ® the mibxteres of Soll 15/31 can veduce the
concentration of RDX smd TNT below the performance criveria for the
vescment of the solls.

r nmm«mwuummmu
concentrssion of RDX ia the TCLP leachste decresscs.

s Aa incresse in the time sllowed for the mixing of the carbonoll/water

jacresses the effectiveness of the carbon 10 seduce the leaching of the
RDX in the TCLP.

Chaptr §  Corahusinrs
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Appendix A
Results of Physical and
- Chemical Tests Performed on
g::lreated Umatilla Army Depot
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Appendix B
Results of Initial Screening
Test for Umatilla Army Depot

Soils

N
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Appendix C

Results Of Physical and
Chemical Tests For Detailed
Evaluation for Umatilla Army
Depot Soils
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Appendix D

Results of Additional Studies
of Soil 15 and Soll 19 From
Umatilla Army Depot
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Appendix E

‘Results of Carbon Addition for
SolidiﬂcationlStabillzation of
Soil 15
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