REPORT DOCUMENTATION PAGE A A

Public reporting burden for this collection of information is estimated to average 1 hour per response, including the time for reviewing instructions, searching existing data sources, gathering and
maintaining the data needed, and completing and reviewing this collection of information. Send comments regarding this burden estimate or any other aspect of this collection of information, including
suggestions for reducing this burden to Washington Headquarters Services, Directorate for Information Operations and Reports, 1215 Jefferson Davis Highway, Suite 1204, Arlington, VA 22202-4302,

and to the Office of Management and Budget, Paperwork Reduction Project (0704-0188), Washington, DC 20503
1. AGENCY USE ONLY (Leave blank) | 2. REPORT DATE 3. REPORT TYPE AND DATES COVERED
1994 Proceedings, Feb. 28 - Mar. 3, 1994
4. TITLE AND SUBTITLE 5. FUNDING NUMBERS
Continuous Oxidation/Reduction System (CORS) N/A

6. AUTHOR(S)
David Riley and Mark Bronson

7. PERFORMING ORGANIZATION NAME(S) AND ADDRESS(ES) 8. PERFORMING ORGANIZATION
. REPORT NUMBER

Scientific Applications Lawrence Livermore National Laboratory | N/A

International Corporation P.O. Box 808 L-591

4900 Hopyard Road Livermore, CA 94550

Pleasanton, CA 94588

9. SPONSORING / MONITORING AGENCY NAME(S) AND ADDRESS(ES) 10. SPONSORING / MONITORING

AGENCY REPORT NUMBER
SERDP N/A

901 North Stuart St. Suite 303
Arlington, VA 22203

11. SUPPLEMENTARY NOTES

Proceedings of an International Symposium held at the 123rd Annual Meeting of the Minerals, Metals, and Materials Society, San
Francisco, CA, pp. 217-224, 28 February - 3 March 1994. No copyright is asserted in the United States under Title 17, U.S. code.
The U.S. Government has a royalty-free license to exercise all rights under the copyright claimed herein for Government purposes.
All other rights are reserved by the copyright owner.

12a. DISTRIBUTION / AVAILABILITY STATEMENT 12b. DISTRIBUTION CODE
Approved for public release: distribution is unlimited A

13. ABSTRACT (Maximum 200 Words)

A Continuous Oxidation-Reduction System (CORS) is being developed at Lawrence Livermore National Laboratory (LLNL). The
CORS combines reduction and oxidation reactions within a single reactor. The materials being processed are fed continuously while
the products are continuously removed. The system is being developed for the continuous oxidation and/or reduction of reactive
metals, salts, oxides, and other compounds. Recent feasibility tests reducing cerium oxide were successful. Two applications of this
system currently being examined are: actinide oxide reduction and the separation of radionuclides from wastes and residues. In
comparison to traditional processes such as fluorination/bomb reduction and Direct Oxide Reduction (DOR), CORS reduces operator
radiation exposure, waste, processing time and equipment requirements. A patent has been filed for this process.

14. SUBJECT TERMS 15. NUMBER OF PAGES
Continuous Oxidation-Reduction System (CORS), SERDP, actinide oxide reduction 8
16. PRICE CODE
N/A
17. SECURITY CLASSIFICATION 18. SECURITY CLASSIFICATION 19. SECURITY CLASSIFICATION 20. LIMITATION OF ABSTRACT
OF REPORT OF THIS PAGE OF ABSTRACT UL
unclass unclass unclass
NSN 7540-01-280-5500 Standard Form 298 (Rev. 2-89)

Prescribed by ANSI Std. Z39-18
298-102

ez 19980817 09)




S[EUBIE} + S[EIBW » SRIBUY

SIALL

Jo uonedqny v
0peIo[0D) “UdP[0D)
U] ‘sjer L300y H%OF
[[HIAY "V WEHIM
OpeI0o[0)) “Uap[0D)
SAUIIA JO [O0YDG OpPeRIO[OD)
BIYSIJA eIpuaferg

£q paynpg

UOISIAI(] S[BLISIRIA [RINONIG
3IPMUWOD) S[ELIDILIA JLI[ONN] Y L,

£q pazosuods-07
pue

UoISIAL( S[eIdIN 3431
93IUIWOD) S[RIDN ANOLIY N[

Aq palosuodg

'$661 ‘€ YIRN-8Z A1eniqag

"eIUIOJITED) ‘OdSURI URS UT A19100G S[RLIIRI
pue ‘S[ejaj ‘S[eIduIy 943 Jo Buneaj [enuuy pIggl ayj
je proy winisodw4g [euoneuraju] ue Jo s3urpaadoig

Y661 - 801

STeLId}RIA] PU® SPOYIRIA
INISSHOOUd HAINILDV

7



ou ‘sield Hpoy 5397
Kexmn A 2011V

"pajudwardwr aq [iim sassaooid aprunoe pasodoxd yonym
3O JuBwIssasse a3 U JuUSUOdIOd (LI B JW0I3q SUIIIUOD [RJUSUUOIIAUD
Se AJIUNUIUOd YdIeasal apIUNdE [RUONRUIBIUL AY) INOYSnory) jng sajelg
paju 3y ur £fuo jou punoj are suoyda1p mau asay ], ‘Sutssadord aprunoe
105 s[e03 Mmau a3 uo suonesaqrEp syussard wnsodwAs sy Areununs uj

*23e103s 10/ pue [esodsIp aprunoe pue Jualuiear; ajsem
“UOHBZIWITUIW 53SeM JO S}2318) MAU B} J99UI YoTyM Sassado1d jo juawrdopaap
[nyssa00ms Y3 03 Jusuodurod A1essadau e st yo1essal d1seq awog ‘spunodurod
SPIUNOR JO pue SapIunde [ejuswsa(e jo sanredord rejusurepuny ayy Surpuels
-19pUn Ul S}I105J3 YdIedsaI PINULIU0D aYy} SI9PISuod osfe wnisodw4s siy,

‘eale.
s1y} ut syzodar sapnpur wnisodwAs sty [, “paA[0sa1 aq JSNW dpIundL Jo 38103S

10/pue [esodsip ajewnn ayy A[[eur] ‘SUOLERIIPISUOD 2)SeM 9SaY) o[l
wnisodwi4s sy ut s1aded [e1aaag ‘sossad01d juawyeany aysem ‘arqepruntad
194 quapyge jo Juswdorpasp 8y pue ssjsem ayy jo Surpueisiapun 13139q
e axmbar suonern3ar rejuswruoniaug ‘Surssecord aprunoe sy ur pajersusd
are Yorym sajsem Aue Bunear) pue JurzuadeIRyd 0JUT YdIBISAI SI ‘S}I0J50
UOTBZIWIIUTW d)SeM dY3 3IM wiapue) uj “3urssanord aprunoe yjmm pajenosse
9)SEM ) SZIWIUIW 0} SPIIU 33 U0 PISNIOJ S110§J3 d1easal jo sajdurexa are
wnisodwids snyy ur pajrodai s310538 Juswdo[eAdp [RLIB RN “YOIEISAI DPIUTIOR
ur uonrsuery suyj ajensuowap wnisodwds sy ur pajussard siaded ayj,

'sweidoid 1030ea1 reapnu ay3 310ddns 03 suop juswdoaaap ssavord sprurgoe
9y} 03 TeI3dJUl BIE OS[E SUOHEBIIPISUOD dWIeS 9S3YL ‘SIPIUNDE JO aSe10)s
10/ pue [es0dSIp 8JeWURN 31} PUE JUSUIILAI} 3)SEM “UOT}BZIUTUIW 3)SEM SIZIS
-eydure yuawdoraasp ssadord aprunoe mop IndySnonyy pue a3esn apruy
-oe [ewrdo yjm sassadoxd K1aa00a1 pue uonedyund jo juswdopasp oy
sem Yoreasal jeys o3 jueirodu -werdoid suodesm responu ayj 105 Surssadord
1oddns 03 suop sem yoressar aprunoe jo Ljuofew a3 s1eak Ay 1sed apg
104 Aprdes Burdueyp are Surssadoxd aprunoe jo syeo3 sy} se SIMd10 SIPIULIY
uo winisodwiAg [euonewIauy SIY) ‘sa3els pajtun) oy Jo sandadsiad sy ug

AIOMHYOA

*L98Y-65L°008-1 duoyda(ay
asuald ‘Sojwud suotysdliqnd AL 15918] Y3 AR08 03 a1 pP{nom
noA Ji 1o *yjooq siyy jo Adoo v Juiseydand uf pajsatajul ale nok ji

¥661 @ ‘poBuu.ie udoq svy
juowied jo waisks 9juiedos v ‘10jud)

souwawa]) yBukdoy Aq esuaoy Adoo

-0joyd ® pojuead usoq aasy juY) SUO[IBZ

-tue8.10 250y} 104 “0L6T 0 $1198NYIVSSVI

‘wareg 90018 ssatBuo) g ‘1aua) oduw

SRIBIEN SR < SERUN ~18010) 481hdo) 01 £(a41p pud st Adod
m_ﬁ._l_l Jod 00'g¢ Jo 09 9s8Qq oY) JuY) poptaoxd
‘aotalog Sutiioday [vuotaBsuL, (D0D)

1ajua) ssunled]y WySukdo) oYy yum
pauatsiBod sua8n 10) £10[20g B{RLIDNUN
B SO ‘Bjulouty 2y, Aq pauual
8] ‘wiudtd ayads jo asn [vuossad
20 UULDUL 01} 20 D80 (uuostad J0 [vuoy
-uy 10§ sway Adooojoyd 03 uotjuzidoyiny

9-99%-8€EL8-0 IPqQUUN NIST
8£09L-¥6 toquunp Bo[vie) ssaufuo) jo Atuaqiy
UILOWY JO 8OIUIG pOIu] ) ut poruLg

.:c::u:J:; LILARY Y —ub:_:.——_c.v uoly
-uwLLopu JO o¥NBIW 0 20P ANIQUY| JO POA{osqY Bt puu suotuido 10 s1udur
01018 £0J 9|qIEUOd L 10U §1 £10190G B[V % S[UIIJA 'S|IIDULLY YL,

0006-9LL (2T1¥)
98091 VIUBA[ASUUO] ‘O|UpPUILIT M
QALY YI[BOMUOUIWIOY) OGP
£30100g S[U1103 U] B S{OIOY ‘STUIOUTY DY, Jo UONBONIqNG V




L1z

PoG61 K1210G S[TUARN W ST TS [EIDUN AN

g1 Aq pn

SN PUB SPOYRIN 1 Bussanog,| dpundy

‘ssao01d s1) 10j payy usaq sey tuared y -sjuswarnbar juswdinbs pue swn Juissaooid ‘sisem
‘ainsodxs uoneipel Jojerado saonpal SYQD ‘(YOQ) UonoNpay 9pIXQ 10911 puE uoNdNpal
QuIoq/uonIBULION]) SE Yons sassaooid [UONIpe)) 0) UOSLIBAWIOD U] ‘SANPISAI pUE SA)SEA WOI]
SOpI[ONUOIPE] JO Uonesedas oY) PUE UONONP3I 9PIXO SPIUNOE :aJe paulexd Jureq Apualino
woisAs s1y) jo suonwordde om], |nysso0Ns 210M OPIXO WINLOO Juronpar $1891 Ai|iIqiseo)
U209y "spunoduwiod JOYI0 pur ‘SOPIXO ‘SI[ES ‘S[RIOUW DANOBIL JO UONONPI JO/PUE UONLPIXO
snonunuod ayl Joj padolaasp Suidq s1 walsks ayjl, ‘poaowal K|snonupuod s sjonpoid
a1 o1y A[Snonunuod paj a1e passaoosd Suiaq s[eLdlew oY ], "10108A1 J[FUIS B UIYIIM SUONIBAS

UOIBPIX0O PUB UOIIDNPaL SSUIqUWOd SHOD YL

("INTT) A101210QUT] [RUONEN OJOULIDAIT

souoime] 1 padojoaop 3uidg st (SYOD) WIASAS UOHINPIY-UONEPIXO SNONUNUOD Y

PENSqY

0SSP6 BD "IOULIDALT
165-71808 xod 'O 'd
K10jeIOQRT] [RUONIRN
2JOULIDAIT 20UdIME]

uosuOIg IR

8856 vD ‘ucluBseald
peoy] pieAdoH 006t

uoneiodio) [euonruIdu]

suoneotjddy oatjniusiog

Kopry prav

(SA0D) WALSAS NOLLONAHY

/NOLLVAIXO SNONNLLNOD




61T

101089y SYOD Jo Suimerq remidasuo) *1 aIngiyg

*$90U219}JIp AHISUSP O} a0P JOJOBII JY) JO WON0q dY) 0) {[e) 1By}
519]d0Ip SULIOJ [B13W Sy} PUE J[BS dYj OJUT SIAJOSSIP 10npo1d-Aq SPIX0 WNIded Y, “Ifes Spuo[yd
WNIO[ED USI[OW SYj Ul [BISW WNIOED Yilm S}OBI PIXO [BIW JY) ‘9u0z 3ulonpal ay) u] 'auoz
SUIZIPIXO UE pUB dUOZ 3UIONPAT B :SIUOZ OM) JO SISISUOD (] 21N 935) JOIEDI SYJ, '101083I
2[3urs € UI UONONPAI PUE UOHEPIXO SNONUPUOd wiuojrad 01 ST SYOD Y3 JO 24ap03{qo 2y,

‘apour
yoreq ur uonerouader Jjes pue uononpar oy wuojiad swdshs yuswdo[aAsp pue uononpoad

JUS1IND)  ‘papledsip pue peaowal Afeorporad ST 9pLIO[YO WNIO[ED SSAOXY PIsnal 3q O}
Xn[j 3[es oY) JuImoj[R SNyl SPLIO[YD WnId[ed 0 39onpoId IPIXO WNIO[RD Y} SUSAUOD UOKNIEDI SIY,

(@) To+TPeD T« UDT+ORDT

"I 006 1t APANTINUEAb Apwau spaadoid uopoual Fuimofjo) A dPIXO wngd|Ed o) paredwod
opuoIYd wnId(ed Jo A11Iquls dtweuipowayl udiayul ay) o) onq  (ZQ) uadhxo Jusesfal
(T1D) ses sunopyo yim 3uiBieds Aq ,pareouadol, 9q uro jfus oY) dlsem $sad01d ozjIUIW O],

81¢

'9[qIoNId UOIIOBAI BY) JO WIOOQ Y] Ik UOHING B WIO]
pue Jjes uajow ay) woly ajesedas o] [eiow jonpoid uarjow Aususp Joydy sayr smoje e
uarjowr ojur o) Ayy BuIxnld "D, SE8 18 OBD % S[0W gl JO AN[IQIOS B yiM OBD dY) JOJ
Xn[j pood & 9q 03 punoj uaaq sey (Z[HeD) spuofyd wnpfe) wsfe Surxny e mnoyim InoyJIp
1onpoid [eraw oY) jo K13A0081 Sunyews (D, 7457) Juted Sunaw yIiy A19A & sey ‘19A9M0Y ‘apIX0
WNIO[E) *SIPIXO [BISW JOYI0 {[B 1SOUI[R 900PAI [[IM WNID[Ed 210J2I3Y], ‘D, 000] 1B uasixo
wole wead/ry [¢6- Jo A315us 991) © YIIM BPIXO [EIFUW QRIS 1SOW AU A[FEdU ST OPIXO wniofe)

(M QeI T+ W <D T+ O

tuonoeas Juimoioy oy £q (QrD) 9pIx0 wWintofes pue () [e1ow w10y 03 (8D)
WnIo[ed YA s1oeal (ZOJA) 9pIX0 (210w 9y ], "1uBIonpal ay) se [21aw wnroed Juisn jjes spuo[yd
WNLO[BD UL)[OW © Ul paunojsad ST SapIxo J1ay) Woly S[eIaUr 9A10Eal [rI9A0S Jo uononposd oy,

‘91SEM PIJBUILIRIUOD
&tanoeolpes pue ainsodxs uoneipes sojesedo oseesoop Apuesyrusis ose uwo uoneiado
SNONUNUOD © ‘S[RIAUI PIUNIE 104 '$[qIonIo d[qepuadxe Jo uoneUIWI[S 9yl Q PISEaIdap oq ued
OJWEIAD dlsem JO UOHEBISUST oy ‘wonippr up ‘suoneado [enuew Jupvunwio sy vonTLOINE
01 ojqeidepe £[1pear ole sassa01d snonunuo) “paAdlyde 9q ued 51500 [endes pue [euoneiado
ur suononpal juedyudis ‘suonriado snonunuod y3noryg, ‘SuOIIOEOI UOHEPIXO JO UOHINPAI
SNOLIEA 1O JO1OBDI SUOZ S[BUIS L ST PIsn 0q OS[e ukd WASAS dY ], '2PLIO[YD WNIJ[ED O} IPIXO
wnfoes 3onpoid 943 SUNISAUOD 103 YUOZ UOTIEPIXO UE PUR [B)W O} SIPIXO IPIUBIUER] JO APIUNOE
3ur2AU0D JOJ 3U0Z UOHONPAI B SUIRIU0D SYOD YL ("IN'TT) A101810Qe [PUOHEN SIOULIOAI
doualmeT 18 pado[arsp Suraq st (SYOD) WISAS UOHIINPIY-UOHBPIXQ) SNONUNUOY Y

*91SBM 1]BS JO Junowe Y3 9s8aI0ap AQIueolIudIs pue xnyj 3jes oy} oresouadal
01 (¢'7)Pasn usaq sey Burdeds suLIo[yo £q SPLIOIYS WNIO[EI O J[ES 2ISeM SY) U SPIXO WNII[ED
9} Jo uoIsIaAu0) (D, 0001 >) saimieradwia) 9)eIdpowW j2 UONdNpal ayj wioyiad 0) JapIo
ur xnyy SPLIOYD WINIO[ED B OJUI PaYRA[OS ST 1onpold-Aq 9pIX0 WNIO[ED 9y L, ‘(1)Peonpoid are es
oIsem JO sjunowe 931e[ {SopIxo WNIWAPO3U pue ‘wnied ‘wintuoinid Jo uonoNpaI WNIdED Ay
uy “(sa[qronud sqqepuadxa pue syfes juads “*§0) senpisar pur saisem Jo uononpoid juraiiudis
pue sow umop-food pue dn-jeay Buof 01 onp indySnoayy mof {(Suipeojun jonposd pue Juipeoy
Juogros ‘dn-10$ Juourdmbo “3+0) suonusodo [enuvw £q pozuolrseyd a1 YdIYM $as500.1d yomyq
ut pawojrad Apuanbaly o1e suOnONPAL ASALY, *}US USIJOW ¥ UY SIPLIONY IO SAPLIOJYD ‘SapIxo
Jo uononpas (asmeradway y3iy) [worwayoolkd Aq paonpoad aie sjeidw apruvyIUL| puR OpIUNIY

P

TSTEIpOI]




17¢

aud[ED) ddDI TANI 20§ 199ysmol) Buissao0id SUOD '¢ 21

22 1’7 BWNJOA
Bes aybom
foley

sep)dnuolpey

93 4L OWN|OA
60°001 :IyBlom
sojpeIon

| sepjjonuolpRY

6969 :yble v Zou
ves biem Buissaosoid os 0us
z : b Yod o%eN
1048 oly €o%ay
20 |~ m— SHOD P 0P2
oo 0¥ L

£o? £0?

a o%iv

BISBM JjBS |8A0TY-MOT —mu_ E@F—UOL>Q © auRY dddI
18A07-Yy6iH
V10,2 Yioug 6e'ps aybjem
tios o4 2
s0)118(0A N 0
PO 3 N..o
N oo : . _w
n_om 39( suebuoy
BA(1380|PBY-UON

"WESNS 9pI[ONUOIPET PAAL-ZUO] 3y} Uf (SSUO) JLIAW 9ZH O} SAUO] JLIISW (9T ) UOHINpaI
SSEU 9506 & pUe UOLIONPAI SWINJOA 986 € SIASIYIE 1BY3 podo[aAap usdq sey SYOD 24 uo paseq
(€ 21n311) 199YSmMOY vV "9%66 AQ Paonpar g p[nod dlsem paall-Suoj Jo Junotwe ay) ‘sfesrwayd
Susurewas oYy woyy pajesedas 9q ued SIPIONUOIPEL PIAL-Suo| 3y} J[ *ureIUNOIA BOON A SE yons
ay1s [esodsip (201807098 A[3509 ® Ul s1jaW 01qNo OOQ' QY 2inbos pinom ourofed ay) ‘Jurssasoldal
INOYIIAL 'SOPI[INUOIPET PIAI[-BUO] %)M | UBY) SSI| SUIRIUOD DUID[ED DY, (1'9)"sPtIquosse [ony
JE3[ONU JO UONIN]OSSIP Ay WOy 3isem pInbi[ jo uoneuId[Ed 243 Woly paonpold s1 aud[ed JJII
TANI °4L "INTT e 3ujo3uo st duid[ed ddO1 TANI UM SYOD oy Suisn Junsay Aijiqiseay

'$Ju04 ¢'Z I0QE 9YE) 01 Po1oadxa 1
1 *A30j0uyoa) SYOD oy Juisny -o101dwos o1 s1eak ¢ annbai [11M 1Ry poIRWINSD ST "s[elowW
9AIIOBAI A 9ZIPIXO 03 J[ES Jo ydieq € ojul Me sadieds A3ojouyoo juolino dy], -porelssed
9Q 01 Pa2u S[eI3W IATIOLAI 3Y) ‘[eSOdSIP 2I0JOF "S[IAW DANORAI PUR SOPIULOE UIRIUOD SI[ES
YL (gy1esodsip sonnbar ey yes yuads jo Anuenb adae) v sey (g3 ey sieg] £300y oy,

'

0Tt

‘suonesado apdnjmw aeurun|o pur indySnon) ISBAIDNT 0] PISL A PO §HO)

4L "opixo wntuoin|d odnpas o) posn *ssed0sd Yo ) UL PASISPOYIAE OF JUJIES §1 8s0300¢

SILL, () $$9901d WAHDOAN paruared ay) us 9PIXO WiAPoaU Fuionpal s1 1010 [RIdUA0

'sed (JH) apuonyy uaSoipAy jo osn o pue sdoys opdnpnu
Suneurwire snyy ssoooud siyy eoeidor o paujwrexs 3uiaq 81 SYOD AL uonanpal (quoq)
ONLIDIONMIOW. puwt UOHBULION() S| [WOW 0} Jouq ApIxo SIY) M9AU0D 0) pasn ssaooad Juaumd
941 "siauodwoo suodeom Jusponu jo UOREoLIqe) o Ut PRIRIAUDT 21T SONPISII OPIXO WinuLI

* (ddDD) 1ueld Suissaooid [eonuay)
ouyep] (TANI) A101BI0qRT Suneouruy IBUOHEN OUEp] 3y1 WOIJ duro[es 2isem pue Surssasord
wniuein pue wniuojnid woijy Jes onpiselr (a1 £19A091 10J S91SEM DU SONPISal dlepIpUEd
94, 'S[eny Jesponu aprxo pue {(EQIPN) wntwAposu (Zong) wnuoind ‘(Ton) wniuein awe
UOIONPII JOJ SIPIXO DNBPIPURD ALY, "UONONPII ISLAY/AIA02DI o:Ev.e. puR uonINPAI IPIXO M
AdyL, peresusoaur Suteq Apusimns o 124 SYOD =Yy Joy suonedridde jo sadA) omi sre aroy ]

*sase8 uagAxo pue supojyd Surziprxo A1yB1y ays 01 Juessisal are sjeporew J1uIeId
9894 L (03W) vissudew 10 (EOT[Y) BUILUDIE ST YONS *O1WEIdd B Aq Paso[ous s1 auoz Surzipixo
4L revowr wingored Juronpar AyBiy oy Aq sowne szpwuiuiw o) pasn St[eIdW v “(v]) Wwnejue
SB 4ons ‘[2)9W € S1 JUSWUILIUOD JUSWUOIIAUD Suronpar oy, ‘pasn o UOHDNIISUOD JO s[RI

UDIJIP 'SUONIPUOD [edisAyd pue [eorwayd JuslayyIp 1opun Sunesado st ouoz yomo osnesag

199USMO]] UONONPIY APIXQ [BIDN SUOD “Z 2inS1yg

‘o0
9104291 8|8A|01}03]0 »
J0
2 8:1:77Y 8D
(stnoyg By 1) —u ]
ies
% 1 <+
(smoy g /By 1) iy oW
Hun aleos ||ewg
ik}

“Z 210314 U1 uaAlg st wasAs oy Jo weadelp

<"/ yoolq v *mopgIono )[Es ® 4Q J010TAI 9Y) WOI) paAOWI S1 T[T $590X7 "svd dulIo[Yd YIm e

oY) uiBieds £q 7|HeD 01 porsoauos si oD 1onpoid-£q oy *ouoz Buizipixo oy up sram [t
o Juimo(iaaao £q ]snonunuod paaca S1 pUE 1012823 3Y) JO WONoq A 1 $192][00 [RIdww o,

.




6861 Anp Arojeioqeny Suuoouidugy

[RUOTINN Ot

I SUISSa000 |

WAL ) OYEPL YL I ASUA

I "CY901-QINIAY boday) )
dANINOIPRY [9AD7]-yT1]] as5u9jaC] Jo JudWOTRURI AL, YIDLDE TV [ PUL 1YIOUY 'V (] ‘9

'T661
a2y |, "Hodoy uondNpay dNPISIY PIAXIAL, 01O Sl A¥ooy ‘Aduoug jo yuswedasq 'S n ¢

LI-SO1T ‘£661 (RIueA]ASuud ORpuUdLIZ L) SR
WA Anqordwoyy [Ruaiepy pur toneuuopy s jads uonanpay apIxo wniwdpooN

008 N [epuey tsoanodry cposadaodn p

JO uonuRuaday Yy Yy Wy puw vy

(9861 ‘LT YdIRIN “ueld SiEl] 500y
$£0-98 Ddd Moday) ,sius apuojy) Jwidsedg sy J0) SJOSSOA WWAUUILIUOD), DIUUEN Y D) 'E

‘(L861 Areniqog
‘K10110QRT] [RUOLIEN SOWT[Y $07 ‘SIN-16801-V'1 Hoday) Jsuoneradgy A194009y winmuonjg
[eorway2014g ur 912423y 1[ES 1UBA[0S (YOQ) UONONPAY PIXQ 1921, 1€ 19 ‘L "M "N T

101000y SYQD jriwawadxy jo weaferq [endoouo)) p oty

IB13N ¢ 1es

oea+ Zoey ¥
FIETY

1819

‘9
=)

s o
n
°

: u MOILIBAC
18s

g o

114" f%0es
no .,U o o
I ° ool |
o o
o o
g, £
%o S o
o °
L .IIII\J.‘\/\
NO* qV\.V+
4
29 80 + ZOW

t

.-

T

(444

BOP-18L (€861 'Kanog
[eotwoyd uesnowy) ‘AIBIWSTS WTUOTNT 917 "ON "Sa13g WSOAWAT §5V |, wottong jo

JuIs$0001(] [WOIWOYO0IK],, ‘SULINIA [ dOUIMET UL ORI g sawung 'sdoo)y g uApPW
[ERIBTEN]

DU D] TANT Buissadoud 10j §YOD A duttexd o) pajeniug
U9aq oAy satpms A)[iqiseog “(eLNIA pur apiqIed WnjEIue) “§-0) PIILN[LAD oG [[IM LOIINISUOD
JO sjepzEw oruIoy  (wniwkpodu fwinpujoped ‘winturin “§'2) sjeiow 9A108 1O A
I D41 UL PRISD) OQ (114 WIRISAS UL, TAISLM IES [EWIUIW YA [1IOW 0] IPEXO WD 201pad
A|snonunuod 0) pasn 9q UED I0)OEA UOZ [ENP © JBY) UMOYS SAEY sarpmis A11j1qIseay [enug

'2u0Z UoNEZIPIX0 3Y) 10J pautwiexa Jutaq a1 (EQTA) BLNIA $E yons sjeudew Joyi0
*aqny a31eds ounio[yo ay) jo dp ay) punou UOIS01100 JWos 2A8Y pIp QTN 2y ‘1o1dval B
) UO UOISOLIOD JO 9OUSPIAD OU U2q SBY JI3Y ], "SINOY Of INOQE 10] paresado saey uonelauagar
1[ES pue UONIPPE pasy Y[ "SINOY QQg 1340 10§ ainjesadiud) 18 Pay uedq sey walsks popeo|
ayJ, ‘Ajnyssaoons psjesado sem woysAs uﬁ pue paAowsal sem poIys 1edy ayJ, ‘pIaIys jeay
3y uo Ju1z531] [BIOUI PUE J[ES USIJOW JY) 0] aNp Kimoyjip reuonesado awos sem a9y ARy
JUn P2jeIZRUL UB SB Pa)sa) sem J0joeal ay) ‘suonesado sreredas Jo uonensuowap a1 Jutao(jog

"a1nurw 3ad $19)1] prepuess z sem o[y ses auuofys 2y, “inoy Jad wniuoinid jo § pog
Jo 9jer uonerauagd e 03 Juorearnbo st sy, “Inoy Jad wnued Jo § 0g INOqE 1LISUAT 01 91l BY) It
P99) 2Iom TEjoUW WINId[ED PUB SPIXO WNLID oY, ‘sucnerado Jeaowal 1onpoid pue ‘ucrjereuagar
es ‘uononpar wniofed oyl yirm Anuopusdopur peise) 1s1y alom sjusuodwod 103oeal
3yl "sies ordoosos34y pue (Wnied pue WNIo[ed) S[BISW 9ANEAI AN} pue UsSAX0 pue aInisiow
ouaydsoune uoamioq suonoess onisered sejeurwIie X0qaAo[d uofie Aip syl -(Jojem Jo
«) amssoxd onsydsoune saoqe £pysSiys e x0qaa0[3 uoSe ue ur 5, 0001-006 1 paterado sem
JO1ovaI 9], '[eIOWI WNLID O] PIdNPal SEm JPIXO WNLIAD ‘SUONENSUOWSP AYI[1QISes] [BNIUT U]

‘suonensuowap A[1qises) 10y pasn Juiaq
ST pue IN'TT 38 S90rWIny Funsixe uiyiim siy uSIsop SIY], "WN[EIUE) JO PAIONIISUOD ST “JALINS pus
“J19M [BIOW ‘MO[JI0A0 I[ES “[[aYS J010LaI 2y} Jo Junsisuoo suoz Surdnpal oyl (OSI) visouSew
JO pa1oNISu0 SI ‘SBF SULIO[YO 9Y) SUILIU0D Jey) ‘0u0Z FuIZIPIXO ST ‘SPISINO SY) PUNOIE ST SUOZ

,Buronpal ay) pue S[ppru ay) ur sy ouoz (SureULIONYd) 8urzipixo ays 1ey) 30adsar ur ¢ amSig

WOy JuaIRIJIp st uBisop Sy L 'y 0nid ut umoys st uawdinba jruowiadxa oyr jo wadwp v

FICAK TOTUSTIIISANE]




y&d

P661 "API0G S[RUMR W S{RIDW S [RIDUNN oy,

"P9J 2 PINOYS [BIOUWI WINID[BD UM JUIULIIP O puk §52201d qnIos J[es ay3 J0j1uow
01 )]Inq pue paudISop UAQ dABY WIISAS [OJIUOD PIIBIDOSSE Pu JIPI3) WINIO[ED PajeluoIne
uy  'ss9001d 9yl 01 WNIO[RI $SIIXD JO UONIppe Y1 jusadrd o1 pur uons[dwod uonoLal
QUIULIZIdP 0] PASN aq URD S)[BS JNPISaI JuIUIJ2IONID[D PUE UOIIDTIIXD 1j8s UIJ[OW JO UOHENN
WNId[ED © JeY) PAUILLISIGP Uddq seY I] *paiinbos 1 £19A0901 wintuond J1 ‘wnidewe oY) wolj
wnuoinid ay; aeredss o) Juissasosd snoonbr Suisn pautjal Joyng J0 ‘pofohosal ‘oFelols 10f
9PIXO UE 0) POLIDAUOD *P2J0IS 9 UED UOINQ (RO Y[, "UOHNG [RIoW v pajjea “Yonpoid [vlow v
0} s)fus [eorayo014d onpisas ul Juosald SOPLIOJYD OPIULIOE JY) DONPAI O} PISN ST [RIOW WNII[EBD
‘ssa004d qnios oYy up A101210QET [RUCHEN OQJOULIDAIT 90UIMET Je poisal pue padojoasp
3uraq s1 ‘wojqosd uoISO1I0 IPIIOIYD PAIRISOSSE dY) pur Fuissooosd snodnbe Fuunp poesoussd
21$BM 9Y) SAIRUIWIID JBY) ‘SIBS PIseq IPLIOIYD WNIdED 10} §$9004d qnuos 3jes [eorwoysolkd v

eIy

0SSt6 BIUIOINED “SIOULISALT
808 xod 'O'd
K101210QE [BUONEN OJOULIDAIT DOUDIMET :
Y2{0H "IN 2[e( pue ‘AoAyI ‘d seidnoq ‘uosuyor ‘m AieD

88Y9-1€8LE 99ssouua], ‘23pry ¥eo
£00T x0g 'O'd
SwaIsAg A319Ux eRSLIRIA UNIRA
uospo(] ‘g .uaieyf

4MADS LTVS TVOINIHDOY Ad

vee

(8861 "9 ‘A1oresoqe-] Bupooutdug [ruoneN oyepy ‘0S01-0INIM

uoday) ,295eM 19AOT-YSIH paurd[e) ddDI Jo sonuadosd put saLoudAUL, ‘Y1ouog Y T 'L

<

k 4

4



