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,... ... ol .. Ta.P~- ... - 2 ~ .. ~ ..... 

ol ......... ...,. ......... aMita b-...,.. 'l1le -a of 
die TQ.P b SaO 19 IIDw .. IDI!I .... ......., filled ID ._. ~be pcJb'. 
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a.ed Clll lhe ltSUbl of 1be TO.P for 1M IOiicWk:d 11111ples. none of 1he 

........ Soil 15 md Soil 31 - lhe perfonunce crileril for abe audJ. 
All of die WDplel faDed ~" 1MC1 die perfolmMce crileria for RDX, IIICl duec 

of llw: -.- fiDed ., - lbe perforllln:e crlleria for C8lbium iD abe 
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l(X).pelaa Soi119 ample. wbicb fliled ., meea lhe aileria for Cldmua. 
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Nile 27 ....... die bulk HMX. RDX. Th"B. 1111 11'11' conccalrldons for 

- Soil 1~1 .maar. used far 1be Pbase JD Iliad)'. ODiy die c:ompcudl 
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Aftl'ell llplaeiW COftclnllltiDI• 01 ,._ • Ioiii 

....... ......... .. - ,.._ 
"" 

..... ,1 - Ul7 •• 1.017 

7ft ........ ,, .. 3.- 11.0 &,110 

...... ~lall1 111 1.010 .. , U'D 

'hllle 28 ..... 1be 1\'tQit TCLP 11ellls CIDDCelllllicn b die .--1 

SaG 15/31 1llinftl. Table 211bowa lblllfl d die IDilllillllRS far SaO 

1SI31 - ... TQ.P IDd pafomaiDce .. fOr lbe ...., fw abe -~ 

lOll 

,...... 
,.,. .. ,, 1CLJt ..... CINenll .... tDr .......... 8oll11 ..... ....... GaM' ,., a.lo., 
1~11111 o.m 0.117 

7ftiDI1Mftlall1 ... .... 
...... 1~ ... ., ~.., 0.111 

•c-.. ......... _,.D .... 
•c......• .... -a.o ... 

Tillie 29 ....... TO.P ..... pafCIIIIMid .. - ..... SaD 

IS/31 ....._ fDr n pPiallw u•..-• Til* 29 111Dw1 lblllhe RDX 

... nrr filled ., .. • ptrfDaunl:e p1s 1ar • ...., ldn c~~taa ·- .. ,...... 
A-.1'CLP ~....,. c..ui•iiiiDna t1r u.•.a••• 
... ,M1 ........ ... ........ .... ... ,.. me 

too.lal11 I.J1 .. . .... 10.1 

""lal 1MI'r.lall1 1.10 ... ..,. 11.1 

.. lal,...lll11 .... .. UD au 

• CiiiiiiiiM ..... - ....... 
• a... llriDr-0.07 ... 
• o.tlllllr1NI_, .... 
• a.... llr'M _G.IID,... 
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AVWIII TCI.P liP ..... Col.-..lll..._ln "- • Sole ... .... • ... - ne "" 

U'ICII'-

\~lel11 40CII «0.01 «~• cO.CII ·-.,... ... , ...... ., l.tl tl.1 ., . a.u 

~~~~~111111 ••• 1.71 cO .• cO.OI .. ~ 
tarw-1111111 4.01 ci.GI •• ci.CII 

.,... ... ..,. ... 31 4.111 0.217 cO.GI cO.CII 

~ ... , ...... 11 •• 0.011 •• cO.CII 

t.WC... 

tlft81111 •• cO .• •• cUI 

,. ... tMft 11111 •• o• cl .• cOOl 

~ ... , ....... ,, o.cw a.• cO .• ce• 

• C~t~a~a far mx 1c1r .,. 75-perad SaU 1!l/l5-pen:lll Sail 31 • ....._ 

1lle 50-percena SaD 15/SO-pcram Sea 31 ...._ wtdl 111: lddldan o1 c:amaa 
-die pnflnaiDcle atena for 1N1' rar aD mliiiRI. n. ~ 1011 
tar RDX .. .-ca, 11r • o.m a~tm ........... rar • »pean~ 
Sal 15/50-pcralll Sail 31 • ...._ llliiiDuld be -.1 M lbe IWO fiPiicales 
far .. 0.10 c:MxiHalllllo fbr die 501*•• Saill5/50-pcralll Soli 31 

lllimlle ...,_. wrylalltDX CXIIICdNdaal. Jtqlke A QIIU!Ined 4.S rnllf 
of RDX ID lbtra.P ~. wMe Rqllk• 8 WM below abe 6&1 '*- tilllil 

of o.m -- fDr llDX. 

TM RIIIICb canduclld Clll Ill: - of Clition fw ...... pwiidw_, C:C. 

.. .,.,, ....... ,. blllllown ........ il ltiCbed ....... 

en. .. aploiM CDIIpW4 Sqdlbrl• ...... ltl':bed when lhe 

eqllalhc~ Ia * ...- Jlllulll•klller~ "'be 

tradaliiDIIJ tar.._ m an1y IDDwed 1111 ~....,.,.a rar 
' •• belclle .. llldldan oldie ............. .. ...,. .. .... 

P'D"'._. fDr die -=cc.tul n_... o1• ...,. ... aplollw ~in 

... UMDA d. 11 .. del ktt4 bJ paiOIIIIII • WES 1D ... die IQidy ..... 

a iDIIH CCIIICI .... Ilel.._ Ill:~...,. 'nle -•IOU 
at~.,_ 81111 for 11111 parliCD otdll .-..willa die add-. or a 
12....-. Sol 1~1-paca1 Sail 31 ....... 'Jbii ... W: .. Pef11 ~Mill bJ 
pa ... iid a lbe Seaale Dlllric:IIO ICI*ve • IDX ~ of IIIFIOJd­
__., 250 •Ilk& In ... 1011. 

CIIIIJIII'I Aden II a....8 ..... •• C... • 1M 11 
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\..,. 

Mill'kNIIOD ._. 10 be allld 10 palm tis pcldcll ollk lllld)t. 

TUie 32 pse r • die ll8lk RDX ... TNf _.,_.of lbe lOGs ..S tor dill 

PDftlaDoldle...,. ll*-ldbe...,MCIIIJIDX_.'INT.__. 

t,..s b ........ ftllbe _, ....... lft"iaularlallbldJ ~bowed ... _ ................. _ .... . 
.,.... 
A_.... Clncllltl.._. of II,..._ In 811111131 ....._ 

.......... ....... 1111' ..... 

,.,. ... ,. .... .., . .......... ., ... I.OtO ........... , ,.,. .. 
, ............. , 117 -
Ola 11118 d .._a._~ rc. RDX _.'INJ',-, ._ 

........ .,.. ..... ol CIID ... I '**IIIID oiQ.¥).1 f1aMff/ 

., ..... c.taa ............... f/1 .. ..., -· 0.10. 0.15. 0.20. 

... cus. '1111- ... IIIIo olo.l- ... ,. ............. ollbe .. 

ll.nylltlln. Aa.r .. ...,_....,_ ..... , ...... .... 

.. ldllldiDdll....._ ·~-XIIIe-IIDaldiD.U 

... 10 .............. f/1 .. ....., .... ....... 

,.. n ,._ • ........ ., .. ....,. tldle Ta.P-.... 

far llDX ... 'nil' •• -...." ... t11M 1M TO.P .. jNIIN If 1D atpl-

- ..... IDIII)r ... ., .. filS .. .-e " ....... of .......... ..., 

- _,.. ••--.&:•n• ll aa Ill-,._ 1'*1 32 ._TNT-
..... ..., ... ,mu,_ ... oiO.CIZ .... farlln pin..._ ltDX 

_ _. ............. atli ..... olG.0'7 ......... r+-
... ,_ 1111 ICIO paw SclllSIIIIIIII ...... 0.10 ..... liMa. 

'11111 ... a. 'hllll S3 *"' .. • ._ CIID II a6lld 1D .. dl 

_,..., ... ~ .... tlaDXta-10.1""'' ...... 

'hl*»•lldc-•a_..efllciMn n •llldlle.,...,..., .... 
..................... ....,.,IOata ........ s-.. _,., .. ..., ............. ...,. 

1'111 _, .... Clllla. • • ldlllllve fDr SIS oldlll ~Sal 15 tlll-

--dllpda •n..-~~r•....o•-•ofiiiiiDIICID'-

adl'••ld. .._ flllalllS .. 31 ... b ... ..., ........ aDX 

lid 'M' ............................ 212 .. ... 

ltDX a .C.I40•M ..-. a.rnrr. v_,_ ..._ ole~~taa ........ . 
1D IIIII IOIIFw- ._, _. IIIMdiDr 5 _. IOatn W. ...... fl* 
G.Mll t ?Mylllt ...... Wllll_ol.. ,.. ... b .. ,_ 

....._.._..._..v•oiiDX ... 'I'M1',•11fiiiMr .... .... ........... ,......_ ....... ...,. ,. ............ .. 
................... ,c.. ..... • 



.. 

,....... 
A-. .._... of TCLP tar E•i"DIM CQmpoundl tor Ttwtld 
lol11 ...... ........ Cllllillt.,.... -. ... m .... ..... ,. D.10 U81 4G.CII 

O.tl o.~ cOCII 

o.a 0.017 cOCII ... O.Otl •• 
,_ ... 1~IDII1 0.10 O.CMI •• 

Ul O.OM •• 
OJD o.a •• ....:· ... ·- •• 

~ ... ..,. ... , 0.10 O.Otl 4G.CII 

0.11 ·- .... 
UD ·- •• 
Ul ·- •• 

1ftllii~IDII1 .... --- •• .. ,. ·- .... ... .. .. • • ... --- •• 
.... : ............................... J ...... 

ftnl ~ ...., .. 0.01. o.os .... 0.10 .............. ot ... d 
.... far die..... Tbe low lllial ol CllbaD ... fDr .. 5-laiD .... 4ld 
Iaiiie• fllllbe IDIIIII--.. _. le8ll ,_.. iD .. SoD l5l'JIIIIillll• 
wat llelow die Ta.P IIIII paf...-ce atledl rll.O•III lor Cl&bl• ... 
s.o ...... lad. 

11le _,...--' far 6e IO..ID IIIWia lille far lbe Clltlan ... ...,_.. 
lbly .eel ... lldal ol Clition ._ IIIII ...... pre~ IIIII uial 1 $.ada 

all m.e b'lhe cnaa _, .,...._, *"· ClltlaD 111101.- lor • 
IO..ID ...... da 'MR 0.10. 0.15. 0.20- ... D.25 t.ed an ... wei ... o1 lilt 
IOU.- fDr ._ 1 a• Tbe _ ..... M ._.. ............ cnan ... 
mlud for 10 miD llloaod dJeaM .,.._.of Ill _,..lllllld far RDX 

a'IWT cxap tar 11111 ·~ SaU " --.a 0.1 ClltlaD lido lddbkln. 
'l1lil .... did 8Gl etleai¥11) - RDX biiDw die perfDnunce pi of 
0.01 -.,41ar RDX far ... ...-,. a-d anD cilia llr die lddllkln ol 
CllbDe. 1111 UMDA Sol IS lbll II a.aalr II 5 wtda ..ulslllll eaplalives 

a..-• A.-. fl ..... Aell ... c... .... 11 

, 
I 



----------------------·- ---· . 

C8 Ill 111Dc11...,. 11.-d ID ... - paformiDce pis b' ...as .... cq» 
IMOD'IP"' ... 

._..*--of Ill: 'I'QP ... llleiDIIdiBed -pia. ... of ... 

.... .... SaG 15 ... SoU 31- ... ~ cdllda b 1be .....,. 

AD ofllle -~- MIIIID Met ee peaaw-a crt..U b RDX. _. lbree 

oldie ~ f.aed ID-b perfonuDce critertl a Clllaha in die 

TO.P le...._. ne lablures-... SaO 19 ..r Sall31 ... .........,. 

c:rtata b-* lad IJCilbivt~ID till T0.P ._... acept llr 1M. 

ICJO.slerad Soil 19 ....... wbich filled 1D-.. crt-.ia far ......... 

0...1 .._.,_,.~C..•IIItl 
17 
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7 Recommendations 

"'-IMdU 

n. ................ ror n BSRs 10 be Uled fDr lbe ..._. otn r .... 
1001 • t.ed C1D lbe perforlalla oldie BSRJ lor aD of die ~ llesallld 

lbl TO.P lelcb-. n. BSRs ~ Ia tis .aian were die 8SRs 

1bll pafaaDed de bal cMq 1lis ftiMJDCIIIbld)'. 

1be BSR ol CUO.l ~J lib performed n ._ CMral f« Soil 

2234. ,. 8Sit .. Nl lldt• ... pa..a of file tiquid ........ 

m. • ... cld .. po6Jice bleed..,-.. • l441J an dale. nu 
....... I llump ol4 ID. ,....."'eey after .... bll IIIDwllhll it 

•"-Wid 1 a o1,., ,.. .-a 11r o1 c:u111. '1111 ucs a. 1111 o.:w.• BSJt wa 
....... ,. ucs ..... ldiiMIJ .... far ... ·~ 1aL Tbe 
Q.!A).l 8SR 1111111 I ..... ....., oll29 b1l' IDI I ... iiii:IWe of 

52.4 ..... 11le O.:W.l 8Sit .. - TO.P ............. ailerta ,. 

badl tllie 2· a ,...., TO.P far c:adDuaa. c~~an-. ... lead. Eqllalivc 

0 .. U.ldl weR nal ol CDalliiD b SoU 2236. 

'1111 CJIIIIall 8Sb IK SaO 15 .... C1D lbe ftJII ftllluldciB ol Soft 15 ._ 

O.!A).l ... 0.~ ~,lib. Nelda BSit ...,_, ... puaa ol flee 

llqliltbtraa- ........ - .. did ........ bleed .-rclurtDidle 
14-4ay c. diDI. '1111 Q.¥l.J BSit hid I ...., oil IlL b el..., aftlr 

-~ ... - n.¥).3 .. did ..... ..,--..... lalbiSits ... 
a a ot750 p11.,., , .. of an. n. ucs........,......,., .... bolla 

BSIIIdllnld IWr ...-. mttllflll 10 c11J1 ol an IDd ...... , 
~ dlr ti'! ..... n. O.lAIISit Mil I Wk...., oii!O lblft' 
wlllll~lla1rr• o/40.7,_... 'lbe0.¥U JsaWI._..._, 
oll19 Wfl wllb I YGIIrale lit_. ol71 ..... ladliSita IICI die TQ.P 

llld peitnwa at.na aw IMIIIIIa 1111 TO.P ._._ '1111 O.W-1 asa 
--..,....._ crileda for lbe 2 .. , TC.'LP ... ~ ... r.Did ... 
I.W., TC1.P b ltDX IIIII TNT. '1111 ~eu81iara olltDX Ia a 14-dly 

TQ.P leO. .... Q.¥).1 8Sit .. 0.70 .... - 11-. .._,diaD ... 
pat,•- allulan o1 omo.,.. 1NI' .. lli&IIJ1 ..-r ._ die per­

tor...~ ol G.2IO ... for .. 0.3All BSil. 'nit O.W.3 ISR _. 

1M perfcM.a cdadlb eqobha b 1111 2-dly TO.P. M flied ID-. 
1M perbta-. clblnalor lbe 14-day 'IU.P. Tbe O.W-3 asa filled., ... 

~ 7 lib I :a 9 I • 

l 



" 

• ......... alllrka llriDX by G.3'71111l Bca olclaiiSitlper-

lllr..t ......... ...,.,.,..,.. oldie ..... - for ........ oldie 

.uiWII J , ,. •• ._., ... ..,....wec•.,.....did•-
dle pab F :e cdlldl for ..... afdll IWO ISitl. leer II ... perf_.... 

atlldlbiM ....... , "-·---a.•t4-d~JTO.P .... 
Ia. _, IIIII* C8 bl 110M S Ned for- ... 1111 _.. ol dlillllld)' .................... 

M wllb Sal15, .. TQ.P n111111 llr Salll9 ._. • 1111 Wr:lll ev.._ 
daDofSall9 ____ olb8SRaewaJ11111d ....... ..... 

- cdllta llr ...... aplaliN. '1111 IWO 1S1tJ ... ..,..... ... 

... Sall19 111111 da Q.5 c.a~~ISR ..See O.¥l1 ~lib BSit. 

................................. U
. .. pl IICiol 

11111111 - .... tie l44IJ .. peftod. '1111 0.S lSI IIIII I...., all a 
I IIIli') ......... willie- CUAIISilW I ..... al2 ilL ... 

asaa w a a oi42DPII dlr4111rol--. ..,. BSRaldllewld ... ...,_ 

UCS a IOdiJa ol- ... dnl ... llftlr til dill. Tile 0.S ISit bid I 

IIIIa ...._. oll22 Wit ....... 0.3.Q.IIIIII1 ... -..., oil" Ml1 
• 

........ I .... IDcR• ollpllftiOdll- 61 .--. 'nle 0.S 

- Ba-.. TQ.P ..S plltn I CW alllrla llr ... b IIDib .. 

2· .. ....., TO.P. ,. a.. I......., ...... - .. 2.., 10.P 

... ,... • allull ............ flied .. ,.., 1'0.P .. c*il& 

'fta C'W'*M'IIW ol Cldrl.- Ia .. I._ Ta.P ... ._ b._ UQ.I 

.... 1-" lilA • o.5 8SR- • pabs_. atllda b * 2-e, 

Ta.P ............. l'lelr=- ..... 1111111 .... 14-4111 Ta.P 

tDr anx ... nrr. ne -••Idea otltDX ... 'IWI' • • -..., 10.P 

..... .., .. u .... ~~~~~ow 1111 ,.. ....... cd1lda., 0.012.,. 

aDX _, OAO ... 11ft'. '1'1111 OltG.I 8Sit .. * _., 8Sit fDr SaG 19 • 

- •.,.... i*lll •m cdlllta fDr..,.. • 2- ..a J4.diJ 'I'Q.P. 

1tc1 111 • IS-II t1 tie--'*"' •m alllltllpiCiftlll llr IIIia 

..., ....... 'MiCia .. NU TWb .. 'NTFINofSalll9. 

'11110.1AUCI •zcAIJ•ISR-*-ID ............ Sal31. 

1'11111 .. s-d ........ - ... cld- IIIII• dll llfiiiiW of tilled 

_, ..... dll 14-diJ ._ IIIII. 'nil O.IAL3 .. llld a..,., 1 112 a 
I •. ., ........ _ _.. •• 'niiO.W-3 .. .,1 .......... 
-a ol750 fll .,.llr ., ........ uc:s otiAGD 'tM • 
-. ,__,,_ .. IWIJ•IIIIIL 'niiO.IAS--.11JIIItBSa 

....... .....,.,.21JWA. ......... Ill ol42 ..... ,... 

..... 111111 .,. ... .., ...................... 2._. 

1441J'IO.P. 

,. ....... fl • ....,. ........ .., ...... SoD 19 .... Sail 31. 

..... II a atlldl fDr .. clllnlp fll .. 1111 _. bt ......._ .._. • 

....... ., .. lllldJ, llJI •n• mH M a •-oiiDIIbt-* • 

ldllfte .. _, ClaiSIIIIuwol_....._ .. ._ IIIII .. tilllldJ . 

..... of SalliS ..... Sol31 .. - .... dl'taM ---"-

.... •aox. AJ ... - o1 Sal IS .. din• d. •-o1 

·• hrlllld*•'-• ..... .._•TO.P~ lid O.dll...., 

a..-1 Nlu I a • 
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n. .,...,.. or CllbaD ., ~~ac Soil 15131 aJUIIIa ...,.. .- • ... __.. 

ol Clrtlan ldded 1D lbe Jlll1ure IDe •••· lbe CGIICiai.U. ~ RDX ill lhe 

TQ.P IActaa ....._ AJIO. wtdl .. ldlldaa of .. cuD ID ... 

~slurry,-- IDDwed .... Clltaa 10- wtdllbe auw.. 
-.. lbll mllcn 111 in diDe belpiiD ........ lbe ~llial of RDX ID lbe 

TC.I'.,..... a.d CID 1be _., CIM+:Ied-. cut.on • mldcllhe b' 

SIS. die eaeca•aAaw ol CIMIIniuaa. ac.d. RDX. _. 'INr C1D 110e1 die pertar. 

.... crileria fDr ............ of ..... 

......,, ns ass a 

-------------------------

101 
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8 Conclusions 

A WDIIOI) study was c:crdacled 10 iiMslipe die cffecls or two SJS 

~ ca br aaakllled IOill fi'DID die UmdDa Almy DepaL Pb)'sicl1 

IIIII c:IIDk:ll leiiS ~ periDnDed GD die IOikl~ spcdmals. 

a-d em lbe laiJII of 1bae esas. lbt foDowq canct-.. em be IUde: 

a. a.s CYIIIulll=d prodlaced IUierills willa UCSs ave die ».- atce­

rilll UCIIIl 1or n o.w. 1 cemcnllfty • agt rar Sail 19. 

b. w-.. be ICY • 10 cbe IOill for h)drldoD or • lliDden 10 

de¥dap111UIIIIl 

c. 'lbc BSRI of 0.1 IDd o.3 ce11M111 and 0.1AU c:enwallly lib fiDed lhe 

,_. Dlr 1e11 t•au• of the pew:ncr: ~flee Bqukl ......,Mdy after ....... 
& 'lbc SIS pncr_.,. of Cbe IDil was etreaiw: iD ...aaa1br IDObilicy ol 

..a ........... bdow die peJtbnuacr: crilnta few abe four UIUdb 

IDOL 

'· 'nit ,.._.,.. ~ aploliwe aa..,.... la SaOs 15 IIIII 19 lllPCif 10 

.-dID a • ot.-e of • 8Sitl n+-d 

f. SJS pa cetl c of SoOI 15 IDd 19 did aac l'eCIIICe • lew "''JJlty ollbe 

CIIIIOihe ~ below 1ltr pelt•- crtlrria eaiJii!Md for 

........._of*-1001. 

I· StS JIUUI' .. of Soils 2236 .a 31 _. dlt ~ crileria for 

... IIIII aploltllel for.._ Jllnldildal ~ dlell 1G111. 

Aa lddldanll ..., - ptrfcn ed .. SoOs 15 ... 19. ~([ ... if 

abdaa .._ IGDs wilb SoU 31 CDIIId lid 1D 1br IDIIs ..... 1bt pdDnalra 

crtlata tar 1br .-,. ,. ...- oldlll lddlliGDIIIIIIdlellbowed -

fdiDwllll: 

A. Mid~~ Solll 15 _. 19 wllb SaO 31 -...n ..,_ of CCIIIIaDi· 

.a,._. ID dtr IOU • .a~~ ol Soil 31 -lddcd 10 Sails 15 
lndl9. 



L AD of._ saP"" miUed dlrll1ilbe ld&l1kal J1b11e of die lhMtJ 
ld*..S1be .... a of m Jlllii.CIIIIllar die tC»jacaa w 19 ..... 

j. 1'be ..... of 1be TQ.P tbr ... GD 1M deified -.plalllow lhll 

Ill ..... far SD0 15 faiet 1D meet die perfonaaace cdledl bad-

•'- UC1C11C fw.1be 100 pea• SaUlS ...... 

l. ,.._.. olllle ~ ............ .adlled •·P'e• ibDw .... 

Ill I Jk b Soli 19- die peata-_.. crileda acepl b 1M )(X). 

...... Soil 19 pie, ..... ,.. ... llr ,.. ... 
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Appendix C 
Resuhs Of Physical and 

Chemical Tests For Detaned 
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Appendix D 
Resuns of Additional Studies 
of Soli 15 and Soli 19 From 
Umatilla Army Depot 
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