- —-

i

,,:,;,_g_sé_%

g¢.08 106t

EENEE?SEu_Bc_Em _
ERIINELY 1 1es1uysayg .
e a%swwoy jo _:uEtnamo S| :

g “*AB Q33NQOUdIY

J

96%7h%-16C-%0¢
96%7%-£26 S14 :UNOHd

8882-5069Z VINIJYIA LS3AM ‘NMOLNVOUOK

0%T WOO¥ ‘avod I95a1¥ LANLSIHD ¥%6

SATANLS ISVIASIA AYOLVYIdLSHY A0 NOISIAIA

HSOIN

ININIW 40 AJA¥NS HLTVIH TYNOILVANDDO TYNOILYN
YAIT440 1DArodd

OL d3lOodAIA 39 A'INOHS SINIWWOD

6861 ‘% ¥3IFOLOO

1U0ddd NOJYIZ

ONINIRW 40 A3AMNS HLIVAH TYVNOTLVANIDO 'TVNOILVN






¢ 49Vd

SAUNSOdXd TVILNALOd ONIATIM ARG YR LAY

AL¥3d0dd ANTW NO (GITATLNIAI SNOILIANOD AVOTHHIAQ TVIITAASOTINISOW ‘9 IATAVL

AL¥3dOdd ANIW NO dII4TINIAI SNOTLIANOD INIOV TVOISAHd ‘G JT4VL

AL¥d4d0dd ANIW NO AN10d SLDONJOdd FAWVN JAVIL 'y JT14dVL

LIKRIT 34NS0dXd VHSW 40 NOILVOUNFWOOIY HSOIN ON JAVH LVHLI AL¥IdOdd dINIW NO ANNO4 STVOIWIHO ¢ 414vVL
VHSH A9 JILVINOAY LON JdV Lnd

LIWIT 34NS0dXd GHANTWHWOOIHIY HSOIN <‘m><= LVHL ALdd4d0dd ANIW NO dNNOJd STVOIWHHD +¢ ATdvL

ALd3d0dd ANIW NO aANNO4 STVOIWIHD dILVI1NOEY VHSK 1 9714VL

NOILONAOYINI

Lodardns

SLNJILNOD J0 d14VL






£ 49vd

*saweuapel) pue 2T19ua3d yjoq °saduepisqns [EOITwayd I03J papraoid ST uoTjewiojul

a8esn [enuue pajewtisy °sassadoid Jurpyam aUO0 puB {SUOTITPUCD 2I1nsodxd [edTsAyd auo {SUOIITPUOD PBO[IJAO
Te39719so[ndsnw Futuiadued auo ‘sIudde [EOTWAYD BuTuiadUOD INOJ :S3[QEI UDADS OJUT pazTiIoFaI1ed ST UOTIBWIOJUT
STYL °po9AI1asqo 21am sainsodxs Jetrjualod ayl 2iaym Ajiadoad auTw 3yl uUO SUOTIBIO| 3Y) pUE ‘S13}Iom Isoyl

Jo suot1ednad0 2yl ‘sSi19}I0m JO S1aquNu PIIBTIOOSSE 3yl Sapracid pue sainsodxa Jerjuaiod sarjrTiuapTt 310dax STyf

*10y saiuauwpuauy
yijeay pue Kjayeg auTy T[eaapaq f/61 24Y3d JO [QZ uorl1d3g £q pelepuewl ST VHSW O3 UOTIPWIOJUT JO IdJSUBII STYJ

*$3137T10T1d pue Spa3au YOdOIEISII JUTWIIIIP puk AJTIUBPT O] °¢
pue ¢spiepuels 3uTiSTIxa y3iim 20uetjdwod 2a01duwt o] °*Z
fspiepuels yijeay pasoidut a31am pue saritiorad Kiojeyndai 18s of 1

:sasodand 831yl 103 eaep a3yl
2sn 01 sueld yHS| °s@131ed paisaialjul 12YyJo pue s10183T11S92AUT HSOIN 10J UOTIPWIOIUT JO 20IN0S B Se A[11BpPUODIS
pue ‘(yHSW) UCTIRIISTUTWPY YI1jedY pue A13Jes 3UuTl 2yl 03 20TAI3S € sk ATTiewrid Jno patiied Juiaq st WSHON 24l

*K13snputr FurtuTw BITIUI 3yl 03 BIEp Kaains 1d3load ued YgoIN ‘°1dwes anTIRIUlsaAdal sTYI
YyITM -uotrl1oaas afdwes WSHON 24 JO 2wl 243 Ie A3Tpouwod ysea Jo uorjejuasaidaa priea AJ[eo11s13e]s ® aplaoad
01 SB OS U3aSOYD 21aM S3ITS A2AINs a8y *a31TS auTw Yde2 03 pa[aAkl) oym siokanins Aq pa123[10D 219Mm BIEPp 3Say]

*sjualde Teotsdyd pue JedTwayd 03 ainsodxa Jerjuaiod JIEIOP Y2TyYMm SUOTIBALIISQO 2ITSHIOM JO SITIBS Yy °D
pue f£31adoid sutw uo punoj saduRISqNS pPIIBR[AI-Y1[e3aY TIE JOo L107UdAUT uy °q
fuorjeuxojut Aor7od pue weidoad yiyeey jeuoriedndd( -®

rapnyouy

BIBD WSHON ‘A7T1ed1jToadg -sarpnis Jurutw-uou utl paurelqo A[snoTaaid uOTIPWIOJUT 3Y] 0 IB[IWIS 3134 PaldI[[0OD BIERP
9yl °£13snpur SuTtutw 3yl woij yiieay Jeuoriednoso 03 pale[a1 eIEp IATIEPIUISAIdaI uTeIqO 03 HSOIN £q 110333 ue se
‘4961 ‘Ael ut ue8aq WSHON @ULl "4A9al1ns a2yl JO awT) 3yl IE AITpowwod UODITZ 8yl 10J YHSW Aq pa3sT] A31[1oB] A[uo ayl
sem 1T ‘pakanIns Sem auTW UOIITZ 3wy /g6l ‘2unp Buranp pakaains sem YoT1ym ‘L3Tpounuod ued1ITZ 3yl 103 BIEP HSHON
saptaoad jao0doa aeynotized sTyg *(HSOIN) u3lfeay pue K13jes jeuoriednddoQ J03J 2INITISU] [ruorIeyN 24yl Aq Ino patiied
dutaq sT yotym ‘ (WSHON) 3urtuly jo Laaing yijeosy [euorilednddy [BUOTIEN 2yl UO $310dd31 JO $3TIIS B JO 3UO ST STy,

NOI.LONAOJLNI



VARCRAL

*juswdas yoes 3urinp pakanlins Sem SITITPOWMOD JO 125 JU2IBJJTP
V °"saT1Tpouwuwiod palo3[as jJo iaqunu p woilj ajdues ayl se pakeains aiam suotieiado 3ututw g7 A1a1ewmrxocadde ‘RSHON

2Yy1 jo 3jusw3das yoea Furting °“WSHON 243 Jo 11ed e se padonins AjTpoumod yosea 103 paiedard aq T11m J110daa ajeiedass y

*giep 9yl ul 3saiealut

38079 5 ,YHSW JO @snedaq pasn 319M Swial YHSKW 24l °*4£307outwial uorieoo] 10 ‘uoriednsdo ‘Ayrpoumods iayjzo i12391d Aeuw
satiied 1aylo eyl s2zTul0d91 HYSOIN °"HSOIN £q paiidde pue uoljlewioJuTl YHSW woi} A131021Tp paldepe di1am suaal asay]
*uotriedo] pue ‘uotiedndooo ‘X3Tpoumiod 3yl yiTm paIRTII0SSE L3oTouTwial 2yl ST Panlasqo 94 O UOTIBITWI] I1aylouy

*p23uasardai Kyaileradoidde aq 031 IpNITUSEW SATIL[DI Iyl S2A2112q HSOIN ‘uoridaoxa a[qissod sTYl YyiryM °polBWIISD
ueyl 1amol 2q Afjenioe Aew sT72a3] a3esn yjlews A[{awailxa ‘snyjy °*] se pajriodaa Suraq | pue g u2ami1aq sariTiuenb
1T 4I1s ‘1aqunu 3{oym 1$3IB2U 3yl O papunol 31sm S§aJBWTISI 3yl (e ‘sIowiayling °}iom ITayl JO ISINOD 3yl ut
pesodxa A11etiusiod aq [112s pInod saadkofdws ystym o3 3nq £3i1adoid syl uo pasn AjaaT3oe 123U0] ou dIF YOTYM SWIIT
219710s8qo pue ‘ainsodxa [erjualod e juasaid 03 se Aem B yons ul ansejdjyiom ayly ut juasaid aie yosTym Inq poriad yiuow
Z1 2yl o1 i1orad parydde aie yorym s3urirod pue sjured se Yons sSwWIIT ‘SIJUEBDITS3aIP pPuB SISAJRIED BWOS SP YINS SWIIT
91qe[24391 IATOAUT PINOD S3OU3INID0 33esSn jenuue 012z 13yl *A2alins ayl Burinp paniasqo a1am sainsodxa [erjuajod
y3noyl uaae 23e1 93esn [enuue 013z B FuTAry Se pajuadsaidai aq Kew poraad yjuow gj 38yl 03 aotad paseyosind suwairt
‘2103319y] °*4Aoains e 3urpadcsaid L1ajeTpoumwT syjuow z 2yl jo saseydsind uo paseq A[[eiauad aiep sojewilsa a8esn
Tenuue asneaaq inddo Aew sty °pasodxa L[[eT3iud3od 2q 01 PaAIISqO SIINIOM YlIm 013z Jo a8esn jenuue ue Juiaey

se paoijuasaidoi oq Aew walT ue ‘ATfRUOTISEID(Q *Adeindoe BuTtkiea AT2pTM 2ABY SI1PWIIS? 3sayl eyl paisadxa s1 I
*juswadeuew autw Aq papiaoid sajewT1sd uo paseq 21F Blep a3eSn BYJ -uOTIPUWIOJUT 3sTdaid Se uayel aq jou pinoys
pue 83esn jo apnitugdew pailoaload ayl o3 2pInd e Afuo a1e Safqel 243l JO awOs ul paludsaid eiep a3esn ay) ‘BSTMIANTI]

-jua3de ayl o1 pasodxa Futaq siajiom

jo K3111q1ssod ® sem 219yl 1eyl Kem e Yons UT S23IS)10M 2I0W IO U0 1B Judsaid ag 03 paniasqo sem Juade ayjl sueaw
,,2Insodxa T1etjuaiod, wia3 ayp -sainsodxa Jerjualod 21edTput Afuo eBlep dyJ] *s{a2ad] ainsodxa 10 sainsodxa jJuawnd0p
Aem Aue ut 1o0u op ElEp 3y °pazruldoda1 aq eiep pairiodar ayi Jo suorIITWIT Iyl Ieyl juelzodwt Aydw2iIxd ST I

*£3Tpoumwod uodITZ 3YJ UT pasn aq O] panlasqo 213dm Yd1ym ‘3Juriaplos-ys10) pue

f3utiano sed yanydxo (Suipyam die [PIdW pIATYs :sassadoad Burpiom 221431 9yl seo3jedIpur ; 3[qel *Iy31[ paystulwip

pue $1stam ‘quiy Jomo] ¢3uT13T] Juanbaajy fBuriyri paemyme {ispynoys pue ‘ude ‘wieaio] {}OBq 10/pUB NO3U {spuey pue
123uty ‘3ur13T] Laeey ‘3urf] aurdns 10 suoid :suoTITPuCH TEIDTMSO[NISNU udl JUTMOTTOJ 2y) 03 sainsodxa jerjuajod
S3ISTT 9 27qe] r-21njeiadwd] paje[ai-ssadold pue fuorieiqia Apoq-afoym (astou :sjua3e jed1sAyd 9aayl Juimoi(o]

2yl 01 sainsodxa [etTjualod saqridsap ¢ afqel -pasodxe A[1e1iualod 2q 01 punoj siam AJTpowwOd Iyl UT SINIOM YOTYm
03 s1onpoid 2weuape1l [z SISI[ & 27qeY -¢ PuUE ‘z ‘| S9TqEL JOJ PUNOI 219M STEOTIWAYD Oou ‘AITPoOWWOD UODITZ 3Yl 104



G HIvd

8887-G0S9Z AM ‘umoiuediop

O%1 wooy ‘peoy d3pTy INUISAY) 4¥e

S9Tpnlg aseasT(q A103e11dSgy JO UOTSTATI(Q

HSOIN

3uTutl jo L9aing yifeay jeuoriedndog jeruoilEN
1201330 3103lo01g4

103 sisaonbai 119yl 309a1p pinoys satiied paisaiaiug

*s19q1J pue ‘s{elaw ‘eOTITIS 103J sasdjeue 1snp }Inq JO SI[NSIY °*?
pue ¢{sainsodxa JeTIua23l0od Yi1m pakoldws sjoijuo) *p

“¢‘saansodxa ferjuailod yiim pajeIdOSse suorieaadg °d

{soansodxa yer3uajlod jo uorjeing °q

‘yateay feuotrIedndo0 03 pIe[al SatoTiod Juswadeuey e

:9pnNIoul UOTJPWIOJUT JTqRiTEAR
jJo satao891ed 19YyaQ - 31sonboaa ua3latam patieiep uodn o5T1iqnd B8yl 031 I[qQETIRAR ST SWIER]D 12103S 2pe11 Aq paiosaload
jou uoTjRWIOIJUT dYI JO 1Y °“WSHON 9243 JuTanp palda]{ood uaaq sey 11odai styj ut pojuasaid eyl puodaq uoljewiojul

*K13snput JurtuTw a2yl jo s3idadse yiyeay [ruotrilednooo 3urpiedai satriied iayjro woly suotrisanb o3 puodsay °p
pue f{yoieasa1 Yifeay jruotledndd0 pajle[31-3utw J03J saT13Tiorid 3uT3I3s UT ISTSSY ° D
{30y sjuswpuauwy yj[esay pur A19JBS 2UTl TeIPI4 [[61 24I FO
10Z uo131d92g Aq paiinbai se ‘sjualde snotiea 031 sansodxa jo saduexr ay) suTwialiag -q
fonoqe pautriinoe se ‘elep 2yl JO Isn yYHSW 23einoduy ‘e

:2pNJoul 3INniny ayl uy vilep 3¥sayl jo asn JoJ sueid HSOIN



9 dOVvd

*s211s ajdwes WSHON I® pauTelqo EBlep Sapnioul AJuo l1aqunu STYyJ °*Sasayjuaied ur uaard s1
1u93e 8yl o3 sansedxa (eTIU230d B Y1ITM UOTIBDO] PaIST] YOB2 ut siaxniom jo a3ejuadiad ayy -sailrs ajduwes WSHON 243
3e jJuo3e sTYl 01 3insodxs 103 [eriualed e 3aBY O] pPIAIISQO 3IaM SI9NIOM 2I13YM SUOTIBDO] dYJl SUTRIUOD (9) uwnyo)

*s231s 27dwes WSHON 38 pP2uleiqo BIEp Sapnidut
ATuo Jaqunu styy -sasayjusazed ul usaa1d sT jusde 2yl 01 sansodxa I103J [eTIUaIod B YIIm sianiom jo a8ejusoiad ayl
‘uorjednsso yoeos ur -3uafe sTYyl 01 ainsodxa 103 [eTIualod e 2AeY 01 PaAIISqO SUOTIRANDID0 2Y) SUTRIUOD (G) UWNTO)

‘umnjos STyl ul sieadde , ., B ‘@[qE]TEARUN Sem BIEp 23pSn 31aym ‘sased swos uyl °sa3I1s a1dues

WSHON 38 pauTeiqo elep uc paseq ‘A1Tpounuod 3i113u2 S1Yyl 03 uorjdzafoiad e s3o973a1 1aqunu sty] °*2an313J 2s1021d e se
pasn 2q jou pynoys 11 -928esn jo apniTuldew jJo 1s5pio 2yl 3uTUTWIIIIP UT pasn aq A(uo pynoys pue ‘juswsleurw 3uTw
£q papraocid a8esn jo sajrwTlsa uo paseq suorioafoid woilj paurelqo ST 1aqunu sTyL -agak 1ad pasn 2q 01 pajpwylIsS?
SeYy HSOIN IBYl Ted2TWIayDd ydea jo (Sg7T) spunod jo iaqunu ay) 10 (Ty9) suoffed jo iaqunu 3yl suasaidar () umwnyo)

* L3131 pounod
9y) uTt siajiom jo uorieindod {ej0) pajdaloxad syl £q (g) uwnjod BurpiaTp £q paUTEIqO ST (¢) uwnjo)y -juade
yoea 031 pasodxs L11eT3us10d 2q 03 pa3d>TIpaid A£ITpoumwod STYl uTyiTm siajiom jo adejuadoiad ayl sjussaideaa (g) uuwnio)

*$2311s aydwes WSHON 1P P2uTeIqO BIEpP UO paseq ‘AITpowwod 3ITiu2 sTyl 03 uorldaloid e sivayjar zaqunu sTyl +3juade
yoea 03 pasodxa A[7eTIUd30d 9q 01 paIdIpPaid AITpowwod STY) UTYITM SIaYIOM JO Iaqunu 3Yl SJuasaidax (z) uunio)

*ST013U0D JO 2doudsaid 10 asuasqe 2y A1dur Aay3l op iou ‘[ana] aansodxa Aue Kydwt Jou op saansodxa jerjuailod

ayj *3juade 9yjl 01 poasodxa Suraq siayiom Jo A3T[1qissod e sem 218yl eyl ABm B Yons ul 23Ts)yi0m ayl je juasaid
2q 01 'paaiasqo sem Juade 3yl sueraw ,2insodxa [erjuajod,, y °s21Ts a7dues WSHON 2YI wOiJ S13}I0M SIpnIdul K[uo
laqunu STYL °siaaom 1o Juswadeuew auTw Jo Sutuorisanb y3noiyj parjTIULPY 10 pIAIISqO SBm juade ue 03 dinsodxd
1eTiua10d P yoTym Ut AITpowmWOd STYJ UTYITM SuoTIednddO Ul S19]I0M JO Jaqunu [RIOJ 3Yl sjuasaidar () uwnjo)

SNOILVOO1 SNOILVdNI20 q9vsn (@a10109¥d) (QIaLoIaaud) (d3A44540) JWVYN LNHOV
TVINNV ATIVIINALOd aisodxd d3sodxd
d3alo1dddd SYINI0M % ATTIVILNALOd ATIVILNALOd
SYANIOM # SYUINAOM #
(9) () ‘ () (€) () (D)

SNOILINIJAA JT4VL



Jovsn (d3LIIa3Ud)
TVNNNV J3sodx3
a3ildoIa3lyud ATIVILN3LOd

SYIMIOM~%

- (%) £)

ALIAOWWOD SIHL

(@3ldIad3aud)
a3sodxd
ATIVILIN3LOd
SYINYOME
2)

NOJYIZ :3JWYN ALIAOWKHOD

NI 379Vl SIHL d0d vivd ON

JUVYN TVDIKWIHD

(@3Ad3IsH0)
a3S0d4dX3
ATIVIINILOd
SYINHOME
L)

AlY43d0Y¥d INIW NO dNNOd STVIIW3IHID d3LVINSG3IY VHSKW

"13IYI3S JAvHlLl 34 ol

3IWIVTIO VIVAd NIVINOD LON S30Q JITdVL SIHL :3JION l d9vd

‘1 314Vl

68761760

+31vd NNy



ALIJOHKOD SIHL NI 314Vl SIHL ¥04 vV1ivd ON

39vsn (Q31D01ad) (Q3LIIdId) (d3A¥3sd0) JUYN TVDIWIHD
TYNNNY a@3sodX3a a3sodX3 a3sodx3
a3Lro1a3yd ATIVILN3LOd ATIVILNILOd ATIVILN3LOd
SYINYOM~ SYINHOMS SYINIOME

%) (£) (2) L)
NOJHIZ :3WVN ALIAOWWOD
VHSW A9 Q31vIN9o3d LON J¥V 1Ng LIWIT FUNS0dXT AIANTHWOOIIY HSOIN V JAVH LVHL ALYIJ0dd INIW NO ANNOJ STVOIWIHD

*13403S 3JAViL 3d 0ol
Q3IWIVID VIVa NIVINOD ION S300 ITdVL SIHL :3LON L Jovd ‘2 I18VL 6876160 :31VAd NNY



Jovsn , (a3aLoIgq3dd)
TVANNY a3sodXx3
a3loIa3add ATIVILN3ILOd

SsHINYOM”

(%) , (£)

ALIQOWWOD SIHL NI JT49VL SIHL d0d Vlvd ON

(Q3L21dIAd)
a@3sodX3
ATIVILNILOd
SYINYOME
(2}

NOOYIZ :3WVN ALIAOKWHWOD

(d3A¥3S40)
a3sodx3
ATIVIINILOd
SYIUOME
)

LIKIT 34NS0dXI VHSH ¥0 NOILVANIWWOIIY HSOIN ON JAVH LVHL ALY3dodd 3INIW NO ANNOJd STVOIW3IHD

“13Y03S 3IdvHl 39 0oL

G3WIVTID VIVA NIVINOD ION S304 3T9VLI SIHL :3LON l 39vd

‘¢ 314Vl

JHYN TVOIW3IHO

68761760 :31lvd NMYA



(%96 ) ONIGNIYH 3DVIUNS L00O
(%05 ) OSIW JDVAUNS 600
(#Z001) ONIHSNYD Jovduns 900
SNOILVIO01

(9

(%001) JdOHS 3JIV4YNS S00

SNOILVDO1
(9)

) ONIGNTI¥O F0VAiNS L00

SNOILYOO1
(9)

(%2001) WMUM ONINOVd HO ONIOOVE 6.8
(%08 ) TINSH3d L9W ‘AYOSIA¥IANS ‘NWAVY 6Y9
(%Z001) YLdO NTIN ‘U140 ¥IAXYA 6.2
*STV9 000°S £e %
(%0% ) INS¥3Id 19W ‘AMOSIANIAINS ‘NWAY 6%9
‘sd1 € L S
"SHT 09¢ € {
Jovsn (Q3LDIdIdd) (d31I1d3IAdd)
TVNNNY a3sodxd a3isodx3
a31d1434d ATIVILN3Llod ATIVILN3LOd
SYINYOM~ SYINIOME
(%) (£) ()

NODYIZ :3WVN ALIAOWWOD

10

(%2001) YLdO Y3IAVO'T ONI-INOHd ¢8L
(%001) DINVHO3IW %09

(%001) ¥1dO TIIW 319434 ‘dod ‘TIvd 641
SNOILVdNO20
(S)
ve ANVdOdd
SV9 AM1INNOD
(%001) DINVHDIW %09
SNOILVdNO0
(S)
S T33HM ONIANIND O0EA-9T-09V
ANVAHNOD WNANNYOEHVD
(%££ ) DINVHOIW %09
SNOILVdNOI0
()
l 06-M08 TIO0 ¥VI9 GH 0DUV
00 QTAI4HOIH DILNVILY
(q3IA¥3S™0) S15N000dd AWYNIAVNL
@3sodx3 ANV 3WYN S.JUNLOVINNVH
ATIVIINILOd
SUINHOME

L)

AlY3dodd 3NIW NO dNNod S1oNdodd IWVNIQVHL

*13403s 3aVil 34 oL

IWIVID VIVAd NIVLINOD LON S30d 3IT4dYL SIHL :3LON L

Jovd ‘v J1HVL

"68761/60 :31vd NNY



(%% ) ONIANIY9 JOVdiNS L0O
(%209 ) dOHS IIVIINS S00
SNOILVOO01

(9)

(4% ) ONIGNIY9 3JFDVIINS LoO

SNOILVD01
(9)

(%96 ) ONIANIYO JFIVIINS LOO
(7Z0S ) OSIW 3JdVdHNS 600

SNOILVOOT
(9)

"SIV 0Ll oL £ €

“STV9 oLl £ L 4

(Z001) WM ININIVd ¥0 INIOOVH 6.8
(%08 ) TINSY3Id L9W ‘XI0SIAYI4NS ‘NHAV 6%9
(%001) ¥I1dO NTIN ‘dLdO YIAAA 6.%

“STIV9 000 %2 8 144 ye
d9vsn (d3101d3ydd) (@3ld1a3dd) (dINY3ISH0)
TUNNNY a3sodXx3 a3sodx3 a3sodx3
g3ldIa3dd ATIVILN3ILOd ATIVIINILOd ATIVIINILOd
SAINIOM* SYINIOME SHINIOME
) () 2) L)

NODMIZ :3WVN ALIAOWWOD
Ald3d0¥d 3NIKW NO dNNOd S1INdodd IWVNIAVIL

*L3Y¥J3IS 3qViL 39 ol

GIWIVTD V1IVA NIVINOD 1ON S304d 314Vl SIHL :3LON [

dovd ‘v J18Vl

<
A

(%2001) DINVHO3IW %09

SNOILVYdNOD0
(9

VHLJVYN HN3IT

0dl3id SSCLINN “INIATOS qdVaAdols

‘ONI ‘S1dNdoydd N3IIA9YIAT

(%£€ ) JINVHOIW %09

SNOILlvdNndIo
(9)

OLMK ¥S 023S 0J0NNS

(%001) ¥LdO Y3AVO1 ANI-INOYJ ¢8L

(%001) DINVHOIW %09

(%001) Y140 TTIW IF7dd3d ‘godH “T1vH 6L1L

SNOILVdNDI0
(9)

<& TIO T3And 13S3Id
*03 IDIAYIS TI0 1HOIHYNI

S1INQaodd IWVNIAVIL
aNV JWYN S, JUNLOVINNVH

68761,60 :31vd NMI



(%Y

i2

) ONIANIY¥O IDVJUNS L0O (%02 ) TINS¥3d L9W ‘AHOSIAYIINS “NHAY 6%9
e SNOILYdNI20
(9 ()
"S97 002 £ 1 1 300¥1031d £ GT1IMLIATL
ANVJWOD JIY¥LOTTI NTIOONIT
(%% ) ONIGNTI™9 Joviuns L00 (%02 ) TINSH3d L9W ‘AHOSIAYIANS ‘NHAV 6%9
e SNOILVdN220
(9) (S)
"sg1 002 £ 1 L 300410313 VSEE LYVEOH

(%22 ) 9NIAGNIY9 IFovdINS L0O

SYIH1oYd 1LYVHOH

(%001) JOHS IIVJANS S00 (%0% ) TINSH3Id L9W ‘AMOSIANIANS ‘NWAY 6%9 (%001) DJINVHOIW Y09
, SNOT.LVI01 SNOI1VdNJJ0
9) (S)
"STYD LLL 0L Ll S S ANTTALIOV
A1ddNS ONIOTIM AWV
39vsn (@313IAT¥d) (@310IaIN¥d) (Q3IAYISHO) SIONAo¥d AWYNIAAVHL
TVNNNY aasodx3 a3sodx3 a3s0dx3 NV JWYN S,J4NLIVINNVH
a3Llora3ud ATIVIIN3lod ATIVIINAIOd  ATIVIINILOd
SUTNUOM SHINYOME SHINUOME
. %) (£) (2) L)

NODY¥IZ :3WVN ALIQOWWOD
Ald3dodd 3INIKW NO ANNOd SILdNAodd IWVNIAVIL

“13803S 3Javil 349 oL

GIWIVTI VIvVAd NIVINOD ILON S30d ITdVL SIHL :3LON € J9vd ‘v J14Vl 68/61/60 :31vad NMH



(%% ) ONIGNI¥9 3IDV4yns L00

SNOILVIO01
9

(%% ) ONIONIY9 IFIV4aNS L00O

SNOILVDOT
(9)

(%6 ) O9NIANIY9 JFIvAANS L00O

SNOILVI01
N

(%22 ) ONIANIY9 3JoVv4ans L0O
(%001l) dOHS 3IDvddns S00
SNOILVOO01

9) -

GIWIVIO VIVAd NIVINOD 1ION S30d J14VI SIHL :310ON 14

(%0C ) "INS¥3d 19K

98
<

‘RYOSIAYIANS ‘NKAVY 6%9

(%202 ) 'INSY3d 19K

SNOILvdnddo
(9)

JLSVd ONIH3IAT10S IAOHOMON

003 NOINNG "M°'K

‘RYOSIAYIINS ‘NWAY 699

SNOILVdNI00
(9)

Y3IA10S T|WIM 0011 05/70G
"0D TTVLIAW SNIANNT

(%49 ) DINVHIIH %09

“Sd1 ¢ €
‘sS4 ¢ €
"SgT 02 L

SNOILVdNd00
(9)

91-60¢ QTIMNIVLS

(%001) DINVHI3W %09

(%20% ) "INSY¥3Id LOW ‘AYOSIAYI4NS
"S97 00Y Ll
J9vsn (d3101d34d)
TUNNNY J3sodx3
a3lodIa3yd ATIVILNILOd
SYINIOMX

%) (£)

[4 <
‘NHAY 6%9
S S
(@310Id3ud) (a3n¥3sdo0)
a3sodx3 a3s50dX3
ATIVILNILOd ATIVILNILOd
SHINIOMS SHIANYOME
2) L)

NODYIZ :3IWVN ALIAOWHOD
ALY3d0odd INIW NO dNNOd SLONAO¥d FWVYNIAVIL
“13Y03IS IAVIL 34 OL

Jovd

‘b J14VL

SNOILVdNIJ0
(9)

S3IAOYLD3TI 0L-HT a13IMLIr

S1INao¥dd 3IWVNIAVYL
NV JHYN S, JANLIVINNVH

68/61,60 :=31LVa NNY



(%09 ) dOHS 3IDIVIINS SO0

(%41 ) ONIAGNIYO 3DVduNs L0O

dWIvID VY1ivad NIVINOD 1ON S30d 319Vl SIHL :3ION S

(%02 ) dOHS 30VJYNS S00

SNOILVDOT
(9)

“Sd1 09 €

SNOILVD01
(9)

‘STV9 L ol

(%% ) 9ONIANIY9 Jovduns Lo00

SNOILVO01
(9)
‘STIVO € 4t
SNOILVOO01
9
‘STVI 0%y €
Jovsn (J3LIIa3IAd)
TVONNY ad3asodx3
a3LiIandd ATTIVILNILOd
SYINIOM*%
(v) £)

<
4

(%02 ) "INSH3Id L9 ‘AUOSIAY3AINS ‘NKAY 6%9

(%02 ) TINSY3d LIH ‘AYOSIAYILNS ‘NWAY 6%9

(%02 ) TINS¥3d L9H ‘AYOSIAYIAANS ‘NWAY 6%9

(@31JId3ayd)
a3so0dx3
ATTVILNILOd
SUTAIOME
(2)

NODYIZ :3JWVYN ALIAOWWOD

SNOILvdnddo
(9)

1 OWX 3J1IdOO0lS
ANVdHOD AQOOLS

(%49 ) DINVHO3IHW %09

SNOILVdNI00
(9)

€ ainid 9NILLND dV1I aIdvy
NOILVIOdAUOD NOLTIY

(%001) DINVHO3HW %09

SNOILVdnddo
s)

k4 INVHLINId HONIYM aINDIT
ANVdHOD ALTVIDAdS HOLVIAVY

(%€£€ ) JDINVHO3IW Y09

SNOILVYdNIDO0
(9)

1 vv 110 31d
NOILVH04¥0D 1I0 TIHOW

(d3AY3SH0) S1onaodd 3JIWVNIAVHL

aisodx3 aNVY 3JWYN S, TANLIVINNVH
ATIVIIN3ILOd

SYINIOME

L)

Al¥3d0dd INIW NO aNNOod SLoNdodd IWVNIAVIL

“LIY¥d3IS IAWNIL 349 0L

J9vd ‘v I8Vl

68/61/60 :31vd NNA



(%222 ) ONIANIY9 IIVAINS LOO
(%09 ) dOHS 32VdANS S00

SNOILYDO0T
(9}
‘SHT1 S L1
(%% ) ONIONIY9 3I0VIUNS L00
SNOILVDO1
(9)
‘s41 olLe €
(%% ) ODONIAONIY¥9 3JIVJUNS L00
SNOILVD0T
(9)
“SH1 0%¢ >
(%02 ) dOHS 3I3vddns S00
SNOILYOO1
(9)
541 og £
aovsn (3LOIaNId)
TVNNNY J3sodx3
a3lo1a3yd ATIVILNILOd
SUINIOM~
%) (£)

(%0% ) TINSY3d 19K ‘AYOSIAYINS ‘NWAV 6%9

15

(%001) DINVHOIHW %09

SNOILvVdNJD0
()

OSId YINIANIY9 Nbv2V LIVS,
SIAISVHEY JILINN

(%£€ ) JINVHI3AW Y09

SNOILVdNIDd0
(9)

1d3 JAVAILINW 0JVX3L

(%g£ ) DINVHO3IH %09

SNOILVdNndd0
()
L t ¢ 3S0dANdILTINW AVIIVH O0JVX3L
"ONI “00VX3l

(%02 ) "INSY3d I9W ‘AYOSIAYILNS ‘NHAY 6%9

SNOILVdNdJ30
(S)
! L 3 YVONVA
(@3LoIa3dd) (d3AY¥3sd0) S1ONa0¥d IWVNIAVHL
a3sodX3 a3sodxd NV JWVYN S RNLIVANNVH
ATIVILNILOd ATIVIIN3LOd
SHINAOME SYINYOME

() L)

NODMIZ :3WVYN ALIAOKWOD

ALY¥3dodd 3INIW NO dNNOd SILDONAO¥d IWVYNIAVIL

“13YI3S IAVYL I9d 0oL
A3IWIVID VIVd NIVINOD LON S300 IT4VI SIHL :3LON 9

J9vd ‘v J19vl

68/61,60 :3LVQ NNY



(%£8 ) 9NIANIYO
(%0G ) OSINW
(%2001) ONIHSMID

(%29 ) ONIQNINY9
(%L1 ) DISIKH

(%296 ) 9NIANIU9
(%05 ) DSIH
(%001) O9NIHSNYD

J3IWIVTIO VIVA NIVINOD

30vddns Loo

Jovdians 600

Jdvddns 900

SNOILVD01
(9)

Aovdins 200

30vddNs 600

SNOILVDO1
(9

J0v4uNs L00

3ov4dns 600

Jovdans 900

SNOILVDO1
(9)

16

(Z001) YXNUM ONINOVd YO ONIOOHVH 6.8

(Z00Ll) Y140 ¥3AVOT AN3I-LNOMJd 284 (%08 ) 'INSY3d 19W ‘AY0SIA¥3dNS ‘NWAV 6%9
(%2001) ¥LdO NTIN ‘U140 ¥3IARY¥dA 6.L% (%2001) Y140 TIIW 31d43d ‘dOd ‘T11vd 6L1
SNOILVdNIJ0
(9)
cL Le 1 X4 NOILVYEIA AQOd 3ITOHM

(%001) WX4M ONINDOVd ¥O INIOIVd 6.8 (%09 ) TINSH3d 19H ‘ARHOSIA¥3ANS ‘NHAY 6%9

(%001) DINVHO3IW %09 (%001) ¥LdO NTIX ‘dLd0 Y3IAHA 6.2
SNOILVdNI00
(9)
LYy cl (4t (@3LvT3d SS3D08d) TUNLVYILKIL
(%2001) ¥NYM ONINOVd O ONIOHIVE 6.8 (%001) ¥1dO ¥Y3AVOT ANI-LNOYJ 28.L
(%08 ) TINSY3d L9W ‘ARYOSIAYIINS ‘NHAY 6%9 (%001) DINVHDOIW %09
(%001) ¥LdO NT1IN ‘ALdO Y3IAMA 6.L% (%001) ¥1d0 T1IHW 3T19493d ‘@0d ‘T1TvH 6L1L
SNOILVdNID0
(S)
£8 ye e dSION
(@3ld1a3dd) (@3101a3dd) (d3A¥3SH0) NOILIANOD IN3I9V TVIISAHd
a3sodx3 a3sodx3 a3sodx3
ATIVILIN3ILOd ATTIVILNILOd ATIVIINILOd
SHINIOM™ SYINIOME SHINIOME
(£) ) V)

NODYIZ :3WVN ALIAOWHOD
ALY3dodd INIW NO Q3IIJTIINIAI SNOILIANOD INIOV TVDISAHd

“L3Y¥I3IS IaViL 39 0L

ION S304 JT4vL SIHL :3LON L dovd ‘S J14Vl 68761,60 :31vad NNA



(%22 )

ONIANINY9

(%00t) dJOHS

(%48 )
(zoolL)

(%Z6¢€ )

ONIANTYO
ONIHSNHD

ONIAGNINY9

INIANIHO

JIvddns L00

Jovddns soo0

SNOILVIOT
(9)

Jovdians Loo

JovAINS 900

SNOILVI01
(9)

JovUNS L00O

SNOILVOO01
9)

IIVIANS L00

SNOILVOOT
(9)

17

(%0% ) "INSH3d 19K ‘AYOSIAUILNS ‘NHAV 6%9 (%001) DINVHOIH %09
SNOILVdNII0
(9)
Ll S S SAONVH dNV Y3IONIJ

(%001) WNIM ONINOVd HO ONIOOVH 6.8

(%20% ) TINSY3Id 19W ‘AYOSIAYIJNS ‘NHAV 6%9 (%Z001) JDINVHOIW %09
(%001) H1LdO NTIN ‘Y140 H3IAYUA 6LF (%2001) HIdO TIIW JT493d ‘dod ‘1TIve 641
SNOILVdNIDO0
5)
69 0¢ 0¢ LHO9IT A3IHSINIWIA
. (%001) UNYM ONINIOVd ¥O0 ONIOSOVH 6.8
(%02 ) "INSYId L9W ‘AYOSIAYIINS ‘NWAY 6%9 (%001) DINVHOIW %09
SNOILVdNddo
(9)
1€ 6 6 Y3IATNOHS ANV WYV ‘Wiv3IYO0d

(%49 ) JINVHI3HW %09

SNOILVdN3d0
(9)
L (4 [ ONILAIT QUYVMMMV
(d3ldId3yud) (Q31DIa3ud) (d3AYISHO) NOILIANOD TVLITINSOTINISNH
a3s50dX3 a3sodX3 a3sodxd
ATIVIIN3ILOd ATIVILN3LOd ATIVIINILOd
SUINHOM™ SYIMdoOME SYINUOMSE

) (2) L)
NODMIZ :3WVN ALIGOWWOD
ALY3d0odd INIW NO G3IIJIINIAI SNOILIANOD AVOTHIAO TVLIITINSOTINISNMW

“LAYOIS IdVUL 39 OL
QIWIVID VIvVAd NIVINOD 1ON S304 IT1dV1 SIHL :*3LON L Jovd ‘9 IT14VL 68/6L,60 :31vd NMA



(%00L) ONIHSNUD

(%222 ) ONIONIY9
(%2001) JOHS

ONIANIY9

‘S€ )
Z001l) ONIHSMID

(%9¢ ) ONIANIY9
(%001) ONIHSNYD

G3IWIVTIID VIvVvd NIVINOD ION S30d 3T79V1 SIHL :3LON (4

Jov4INS 900
SNOILVYIO01
(9)

A0vAUNS 200

30vd4uNns so00

SNOILVOO1T
(9)

Jovduns 200

Jovdins 900

SNOILVYIO01
9

Jovdans 400

A0vHNsS 900

SNOILVOO1
(9)

(%2001) ¥YLdO NIIM ‘YI1dO Y¥YIAYA 6.L%

9L (44 (44

(%20% ) TINSYId LIK ‘AYOSIAYIINS ‘NWAY 6%9

L1 S S

(%001) WNYM ININOVd ¥O ONIOIVH 6.9
(%001) Y140 NTIN “d1dO HIAUA 6LE

NODUIZ :3JWYN ALIAOWWOD

ALY3d0o¥d INIW NO QII4IINIAI SNOILIANOD AVOTHIAO TVLITINSOTNISAW

*13Y03IS 3dvil 39 Ol

J9vd ‘9 J14vl

@
<

(39vd 1X3IN JINNILNOD)

(%001) ¥1d0 TTIW I1dd3d “GOY ‘T1vE 6L1

SNOIlvdndoo
9

MDVE HO/dNV HD3N

(%001) DINVHDIW Y09

SNOILVdNJI0
(%)

GHIT ¥Y3IMOT

(%49 ) DINVHIIH %09

(%2001) ¥Y1dO TIIW I1d83d ‘0¥ ‘TIvVH 6.1

SNOILVdNJI0
(9)

ONILJIT AAVIH

1) WM ONINDVd ¥0 INIOOVL 6.8
1d0 TIIW IT1493d ‘aod “11vd 6L1

SNOILVdNID0
(s)

ONILIIT ININOFAYS

NOILIANOD TVLIITINSOTINIOSNNW

6S Ll Lt
(%00
(%2001) YLdO NTIM fdLdO ¥Y3XHA 6.% (Z001L) ¥
(4] st St
(d3LoIa3dd) (31014 (d3IN¥3SH0)
a3s0dX3 a350dX3 a3sodxd
ATIVILNILOd ATIVILNILOd ATIVILNILOd
SYINHOMZ SYINUOME SYINIOME
(£) (2) L)

68/61L/60 :31Vd NNY



(%22 ) 9NIANIYU9
(%001) dOHS

(%6 ) DNIAGNI¥9
(%8% ) ONIANIY9
(Z£€ ) DSIH
(%001) d4OHS

Q3IWIVTO V1IVAd NIVINOD LON S30d ITAVLI SIHL :3ILON €

Jovdans Loo

Joviauns soo

SNOI1VOO01
(9)

Jovddans Loo
SNOILVOO1
(9)

Jovaans Lo00

JovINS 600

JovAINS S00

SNOILVOO1
(9)

i3

(%0% ) TINSY3Id 19K ‘AHOSIA¥3LNS ‘NHAV 6%9 (%2001) DINVHOIW %09

SNOILYdNDJ0
s)

Ll S S LSIYM

(%49 ) DJINVHI3IH %09

SNOILVdNndJo0
(S)

ONIAT INIdNS ¥HO0 INOUd

(%Z001) ¥NIM ININIVd HO ONIOSOVH 6.8 (%2001) Y140 ¥3AVOT ANI-1INOYd Z8BL

(%0% ) 'INS¥3d 19H ‘AYOSIAYI4NS ‘NHAV 6%9 (%001) JINVHOIW %09
SNOILlvdNndoo
(S9)
(QINNILNOD)
9L e 2c¢ A0vd HO/ANV NO3N
(QILDIaRAD) (a3ld1d3dd) (J3Nd3SH0) NOILIQNOD TVLIITIASOTINISNH
d3sodx3a d3s0dX3 d3sodXx3
ATIVILN3LOd ATIVILNILlOd ATIVIIN3LOd
SYINYOMX SYINYOMS SYINIOMS

) . ) 9
NODUIZ :3WVN ALIGOWWOO

AL¥3dodd 3ANIN NO Q3II4IINIAI SNOILIGNOD GVOTYIA0 TTVLIITINSOTINISNW

*1l3¥I3S Iavil 38 ol

Jovd ‘9 I14Vl 68s/61,60 :3LVvd NNA



(%% ) ONIANIY9 30v4dns L00
SNOILVIOO01
(9)

(%22 ) ONIANIY¥9 3JIV4UNnS LOO
(%001) dOHS 3JJVJdNS S00
SNOILVDIO0T

(9)

(%22 ) ONIONId9 IIvidasS LOO
(%Z00Ll) dOHS 3DV4dINS S00
SNOILVIO1

(9)

(%0 ) 'INSY3d 19K

<0

‘XY0SIAYAANS ‘NHAY 6%9

(%0% ) TINS¥3d L9H ‘AYOSIAYNI4NS

‘NHAQV 6%9

SNOILVdNDOJ0
(9

ONIY3IATOS-HOHOL

(%001) DINVHD3IW %09

Ll

(%0% ) TINSY3d 19W ‘AYOSIAYILNS

‘NHAY 6Y9

SNOILVdNJJ0
%)

ONILLND SY9 T3INAAXO

(%001) DINVHIOIW %09

(@310I1a3Ad)
13S0dX3
ATIVILNILOd
SUINIOM~
(£)

(dq31o1dd)>
a3sodx3

ATIVILN3LOd

SYINIOME
)

NOOJYIZ :3WYN ALICAOWWOD
JANS0dXd ‘IVIINILOd OINIQATIM

“13¥03S Iavil 39 0Ol

(3WIVTD VIVA NIVINOD ION S30a JTdVL SIHL :3LON L

Iovd

‘L 319vV1

(d3AY¥3Sd0)
a3S0dX3
ATIVILN3LOd
SYINUOME
49

SNOILlvVdndoo
(9)

ONIQT3IM DUV 1IVLIIW QT3IIHS

SS300Ud ONIATIM

68/61,60 :3Lvd NNY



-101 ' -

REPORT DOCU 1. REPORT NO. 2. 3 f
PAGEMEN.I-A.I-ION ‘ ' k PB90-380738 J
4. Tiie and subttle National Occupational Health Survey of Mining. Zircon |s.Repon Date
Report 89/10/04
.
7. Author(s) Anonymous ‘ 8. Performing Organization Rept. No.

- P;rformlng Organization Name and Address  National Occupational Health Survey | 10. Project/Task/Work Unit No.
of Mining, NIOSH, Morgantown, West Virginia

11. Contract (C) or Qrant(G) No.
©)
@)

12. Sponsoring Organizatlon Name and Address 13. Type of Reporl & Perlod Covered

14.

15. Supplementary Notes

18. Abstract (LImit: 200 words) (Thislreport presented data from the National Occupational Health Survey of
Mining (NOHSM) for the zircon commodity. The data were collected during a June 1987 survey
of conditions at one zircon mine. The data related to occupational health program and policy
information, an inventory of all health related substances found on mine property, and a
series of worksite observations which detail potential exposure to chemical and physical
agents. The information contained was categorized into seven tables: four concerning chemical
agents, one concerning musculoskeletal overload conditions, one concerning physical exposure
conditions, and one concerning welding processes. The estimated annual usage information was
provided for chemical substances, both generic and tradenames. No Mine Safety and Health
Administration regulated, or chemicals with a NIOSH recommended exposure limit were found on
mine property. Twenty one tradename products to which workers in the commodity were
potentially exposed were listed. Potential exposures to noise, whole body vibration and
process related temperatures existed. Potential exposures to ten musculoskeletal conditions
were noted. Welding processes used included shield metal arc welding, oxyfuel gas cutting,
and torch soldering. &

17. Document Analysls a. Descriptors

b. Identiflers/Open-Ended Terms  N7OSH_Pyblication, Mining-industry, Noise-exposure, Vibration-exposure,
Occupational-exposure, Ergonomics, Health-hazards, Mineral-deposits

[ e e

| REPRODUGED BY
- UJ:S: DEPARTMENT-OF COMMERGCE— -+

c. COSATI Fleld/Group

16 Avallability Statement | NATIONAL TECHNICAL INFORMATION SERVICE |19 Securlty Class (Thie Report) B1. 0 of Pages
. SPRINGFIELD, VA. 22161 21
T e e e - L.~ (22 Securlty Clasa (This Page) 22, Price
(See ANSI-Z38.18) See Instructions on Reverse OPTIONAL FORM 272{4-77)

- - (Formerly NTIS-35)

g Department of Commerce
L







