juswainsnaw uabAxo
paAjossIp pub ALAIONPUOY Jo d9139pad pup Al0dy) ayy -

N39AXO0 dIA10SSId
ANV ALIALLONANOD
Ol 3idIiN9 Vv



82
Le
9¢
ve
154
0z
Gl
14!

14

4}
Ll
ol

abod

st} Jo AIDssol9
apinB Buyooysajgnol)
uabBAxo paAjoSSIp JO JusWaINSDay

juslwainsnaw uabAxo panjossip Butousn)jul s10004

suolnol ddy

saqoid uabAxQ

juswainsoaw uabAxo panjossip Jo Aioayy
uononpolu}

uabAxo paajossig

swia} Jo Ainssol9

apinb Buljooyssiqnoi)

AJIAIONPUOD JO JusLaINSDA
suolpalddy

sjoaya alnjpiadwa]

JUSBINSDBW Ajanonpuod jo Asoayy
uolINpoIU

Aanonpuo

¢ uoldas

"s1gjawnind juppodull 8sey} JO Juswainsnaw ay}
JO M8IA3I BAISUBYAIdLLOD D SIU} 8YDW O} Papn|dul Laaq 8aby Buljooyssjgnolj pun suotpalddo
- Buiianod suolas ‘senbiuyoa) ay) o stoadsp [pONeI0aYs ayl ojul Jubisul ub so (jem sy

) ‘SISAjouy
3p01}03]a 8A103]8S Uo} pup Hd Sp yons sanbiuyasy [poyAbuD BulsAcd sinahk mej jsod 8y} 1840
paonpoid $8118s D JO 8UO SI juawiaINspaw uaBAxo panjossip pup AlIAIONPUOD 0} apING sjyL

L uonoas

SIN3INOD | NOILONAOYLNI



uoln(os ut Ayiqow atuo | “Biy

+ 80IN0S JuaLNy  —

‘sajdwns
[D2IWBYD PaInIUadU0d Jo AIAINPUOD YBIY ayy o} Japm aind DN JO AJIAIONPUOD MO
U} WOy salioA LBUaliS 01UO1 JO [9A] BY) UOUN|OS U "JUBIXS BLIOS Of JONPUOI SEUDISANS |1y

"UONINAUBU0Y UOINIOS 8y} Jo Bulppal 1811p D 3AIB [[IM AJIAIONPUOD 8UJ JO 8iNSDBW
D ‘al0ja18y] "uolnjos Bulonpuod sy ul Jussaid suof jo Jaquinu ayj of [puoluodold si Buimory
1U81In2 JO JUNOWD 8Y} JOUI SMOJ|O} || “Juand ssod 0} UOUNIOS D JO AIGD aul I AjIAIdONPUOY)

"AIo1109}8
10npu0d Jlim (suol) sajoiund pabioyd Joy} sajooIpul SIYL SU0II8I3 JO MOJ) D S| AYO1LI08|3

fuswainsnaw AjAIINpU0d J0 A103Y)

“(S09Dp7 10 19Y AjjoNsn) pIDPUDIS LONDIGHDD

D 0} paousIajal enipA SQL D 8AIB O} 18pI0 Ul ‘8]qDI0BIBS 18SN 81D YIIYM ‘SI0J0D§ UOISIBAUOD
S8111DJ JajaW Pa|[04U0d 10559201d0I0IW B8Y] "PaUILIBIBP 8 UDD uolN|OS atdwDs 8y}

10} 8NIDA SQL D Y2IYm Ag pouew b Saaib AJAoNpUOD UoN|oS O JuswaINSDaW ayy ejdwins
D Ul S8[08dS 01UO] JO UOHDIUBIUOD |DJO} BY} 4O JusWaINSDaW D SI (SQL) SPIIOS PoAIOSSIQ [DI0L

*$819DIN20DUI |DjUBWIAdXS 0} BJNQLIUOD 0S|D Sjo8ye ainniadwa)

"10su8s ay} Bulpod AQ anbjuyoay sy} Jo ADINDID 8Y} 8INPAJ OS|D S|DIISIDW BLUOS *S}NSA)
AlAONPUOD jgpsnun aAIB M siobns pup sjoyo91o 21UDBIO Jo 8oussald BY] ‘SIBYI0 UDUY
810W 8JNQIIU0D SUOI 8WOS 'BuIpDal AJIAIONPUOS |DJO} D O} BJNQLIUOD UOHNIOS U) SUOI SNOUDA

“anbiuyosy a110ads-uou O I {1 IDY} S| YODGMDIP UIDW 8y "UONN|OS D Jo YiBuals o1uol 8y}
Buruiwiaep Jo Aom amsuadxaul up pup pidos s AJIAIIONPUOD JO JusLBINSDaW 8y [0i8uab u|

‘suolnjos ajsom puo Buupsjo ‘Buiyole
10 yiBualls auy Joyuow o} ‘AoM Jojiwis D ul AiAONpUo asn osio jim Aisnput Buiold syy

‘paysius|dal 10 ‘asn 1eypnj 10} pajoAdas 8q Aow

Aayj ‘sBuippas yibuays owuol s1ayy uo Buipuadaq ‘suoyn|os juads ‘jpnpisal jo Yibusls sy 0S|D

puD $SBUBAIIOAYS 118U} JojtuoWw 0} AJAIONPUOD asn sasseoold Buisiuals pup Bulupajo [pujsnpu|
'sawwiniBold Juatlpal) J8JoM JO SSB3INS B} 0S|D PUD SJUDUILIDIUOY Jo dn-pjing 8y} Buliojiuow
Jo sunaw 0 sanlb J| *sBuippas yibuels ojuol [pjo} aAIB 0f pasn sI AlIAONPUOY “saloads

9|uol Aupw uIpjuod Abw SADMIBIDM payn|jod Jupynsal 8y} pUD JUN(Ya |DUISNPUI ‘ISDIfU0D Ag

‘JualUaINSDaW [0Jju0d Apipnb 1oj pasn
SI puD IsjaW {|0S D SALW0J8q Jaawl AlAIONPUOD 8y} ‘sessad0id Buunjoojnupw pooy u] saloads
ID|NJBIOW 8UO SO jussald 8q ADW puUD UMOUWY S| SUOI 8Y) JO 3INJDU 8Y| SBIISNPUL BWOS U}

‘uolN|os ajdwDs 8y} UM UOIDIIUBOUOD
1uol |Djo} O Jnoppal D s8AIB pup salysnpul Jo 8BUDI 8pIM D Ul PaINSDaW S| AJAIIONPUOD

uolonpo.u|

AiAnpuod | NOILO3S



"paulLLIeidp 8q OS|D U (SAL) SPIOS PBA|osSIg
[DIOL 10§ BNJDA D “UOHDIUBIUOD Sii Of UOKNJOS PIDPUDIS D JO AIANINPUOD oy} Buojal Ag

*s8SA|DUD ||D 10} JUDISUOY SUIDWIAI UOYN|OS 8|dWDS JO

aWN|OA 8y} Joy} sainsua eqoid ey} Jo YIDBYS JBIN0 8y ‘Juspusdep sWIN|OA 81D SjUSWISINSDA
8soU “iejoW 8yl Aq Jinsal e|dWDS D Of PSUBAUCD S| IDY} BNIDA OQ 8U} SI }| JOSUBS

8l ulyim AIlInoI1d 91U048Ie 8yl AQ 8NIDA D D O} PBUBAUOD S| PINSDALL JUBLIND JY 8y

‘uoyn|os ey Jo AiiAlONpUOd

8uj 10} anjoA JosuIp b saAIB sBul Buisuas Jauuy eyy AQ peInspaL jUBLING By} ‘aloja1ay]
‘uoynios ul suoj Jo Jequinu 8y} uodn Juspuedep S| epnjuboW 8SOYM ‘JUBLIND D SBINPU
afJ|oA 8y} ‘uolin|os a|dwins ays uj "sBu Jeino omj syj o} pelddo si abojjon Buyoulsyip uy

183 Aiaionpuoo Bun ¢ :¢ "By

sBuys 1g3no

0} payiddo ebojjop Apog 8poljos|a Uy

sBun s8uuy
Aq painspsw juatind
paonpuy jo apnyubop

yioeys 21son|d sBuu wnuyo|d

‘aqord ayj uo ‘i1sylo
8y} 8AOGD 8UO ‘Al|DIN}U8IU0D pabubiib a1p asay “sdiound Bul oy b uo epledo Asyl 'sij90
[DUONIPDJ Yitm PaDIo0sSD swajqold ayj 8wI0018A0 0} padojonsp UBaq ADY SI0SUSS aAIDUIB)Y

"810W 10 0’0 | 4O JUDISUOD |13 D
8B 0] paspalouf eq ubd 7 ‘suoynjos Bulonpuod YBly 1o} *APDIIWIS “HNsal D IGO0 0} ANoID
01U0I}03|8 By} 10} J3ISDA }I SeYDW pud sajp|d Wnul|d 8Ys UBBMIBG BIUDIINPUOD BY SBSIDI SIY]

"1 WO {0°0 PUD |"Q JO SIUDISUOD |82
el o} (7 Bulonpai) Jauteboy 185019 PaapId 89 UDY 8P0IIYBIS BY) 'SUOHNIOS AJIAIONPUCD MO] 104

‘woysi
ul Ajialonpu0d 8y of jonba Ajjpaliawinu s sUaWaISOIOIW Ul BuIpDal 82UDNPUOD BY} PUD 0l
s1 (¥/1) Jupisu0 }8d 8y) ‘wbdp W | ‘wnuyoid Jo saionbs wo | Buisn 189 PUOKIPDI Y Ul

“¥ 0} 710 01101 8} SD SBLIDA JUDISUOD |89 BY) ‘8BUDYD SUOISUBLUIP |199 BY) SY

It
<

(zwa) sapo1joe|e ey} jo velo ejo|d
(Wo) $6p01J08|8 USGBMIBQ BIUDISID

() sualLslg U} 82UDIINPUOD

(wo/s) wo Jad suswalg Ul AJAIONPUOD

i
[ ]

H

0 ieieym

v
T9=0

uojssaidxs ey Aq Usaib
S| $8P0JJOa[8 Y} UsaMiaq ANAIIONPUOD By} ‘O ‘8dUDJONPUOT JO UOKNIOS D YiM Pa|jl St 189 8yl i

‘SjuaWaInspawl AJIAIONPUOD SasIpIDpUD)S pup Aiawoeb (182 10j seypsuadwod siyl pasn
aq pjnoys (9) AllAioNpuod di10ads ‘Aljewoab 1199 AQ pajosyD 810 SaNIDA AJIAIONPUCD asnpoag

(180 8)0id-Z |ouopol] :Z “Bid

‘311601 pup

aInjoDjNUDW 0} BAISUBAXS AjeAlD|aI SI 10suas Jo adA SIU] ‘8aupULIOpad 8pO1da|a AJIAIONPUOD

8y} S30NPaI PUD ‘SMOJ} Jualind uaym joeys Buyoid b ul sjnsal i 801j90Id UI ‘J9ABMOH "SIINsal Jo
uolnjardiajui [D21jal08Y} Ay} sayduns poyisw siy] “podo aljatunuad auo paan|d (8z1s Ul wWo|

X W) sayo|d wnuypld omy usamiaq apowl SDM AJJAIONPUOD JO JusWaINSDaW 8y} “AjjooHOISIH



san|oA AliAIONpUOY :Z 8(qpL

ONH %€
HOON %01
§.o,>>.8m
Ecvcc_w. Mox 2 ‘F,o.Ao
i .,w...ssg,o,z_u:on_.

e s et NI .

;o.om . Ayddns 1ajom suippy

oLt SWwoalls [DINION
.o, L . , ,_o._Es paa) a__om.
G0 i ei0m pelllSIa
WDOO ) o _SU\S mhsmg

(wa/sd) 9.6Z & MiAlonpuod edij ejdwnsg

'$8p0140818 Hd |DUOIUBALOD UDY}
sasnjosadws) pup seinssaid Jaybiy (o sypiado upd Asyj Jouy 1oo) syl pup saqold Ayalonpuod
8y} JO SSaUISNQOI By} S| S8p0.j08}8 HA Jo s 8y} JBAO WBJSAS AJIAIONPUOD D 10} souslajaid ay)

*SWAISAS UOHDSIIDINAU PasD-PIan Ul J0jasiep Jutodpus up sb AAionpuod Buisn
10} SISDG 8Y) SWOJ Sjuy pup sBuippas AiAIRNPUOD YBIY 8AIB SUO) _HO PUD LH ‘SUCHN|os U

‘Juswdinba Bulnsobsw AJIAIONPUOD YiIM SIUDUIIDIUOD
10} palojiuot aq ubd Jajom Ajjaonpuod mol ‘Ajund ybiy Buisn sassasold jpalway)

‘SMOINO [Disnpul Ag pasnod swisjqold uonnjod jubiybiy
0} SjUBWBINSDAW AJIAINPUOD 8SN UDD JOJI8S |DjUsWUOIIAUS 8y “AlID)IWIS "swalqosd aboypa}
10 abpjids ejpa1pul ApoInb UDD swiDalS juaNiYe JO ANAINPUOD 8y ‘AlSnpu| [DOIWBYD By U]

‘palojuowW

0S|D 810 SWajsAs 18/om Paso|o Jayjo pup sjood Buiwwmg 'siemoj Buijood pup sis|ioq

10 snyojs ey} Jonoipnd Ul pub swalsAs asay) JO SSBUBAIDBYS B} J0}UOW UDI SjUsWaINSDaW
Aliaonpuo? “jupid ey uiyyim Buipas pun uoyoydiosid ur Bulnsas SPIOS PAAJOSSIP JO [9A8]
yBly b of pus| Ubs LUOYDIOADAT “isiM BUjibINoI0e: 8sh slWielsAs Bujjood pub Bujbey |Buisnpu|

suo|jpaddy

SN|DA 0 | 8jdnl

(0) Jue|d1H90d
Q_EEQ._EP— uojinJjueduod eadunisqns

‘ainypiadwial 8oualejal Uasoyd ayy 1o Ajgoisjeid
‘ainipiadway ID)iWIS D JD 8q PINOYS SPIDPUDJS PUD S3IAWIDS ‘S|UBLIBINSDAW 8J0INJID 104

(9,62 10 9,02 Allonsn) ainjpiadway 8oualajal ussoyd o o Buippas Alialonpuod o Aojdsip
0} pup s1njosadwa; UOYN|OS 13DX8 By} BUILLIBIBP Of ANDLD JajaW 8yl Yim uolounfuod ul pasn
81D ‘suoynjos 8|dWDS 8y} JO 8SOY) O} IDJJWI(S 81D SIYS|IBIODIDYI BSOYM ‘SIOSUSS ainjoladwia)

*(sanjoA 0 Jo sa|dwnxs Jaypny 10} | 81qD} 88S) ‘|aA8] O, / % L 8Ul D
0q Apw sajdwips pajpIUsIU0d SDaIBUM I, / %G JO edojs b sby Jajpm e:nd piin ‘a|duinxe Jo4

‘uoyn|os ayj jo (W) ualolYe0d ainjpiedws} 10 ,8dojs, 8y} pajjpd uslo SI S|uL

'snisjeq) eaiBap sad (abojusciad b sp) AALINPUOS JO 8BUDBYD D
Aq pesseidxe Ajlpnsn s) sy eyl ‘einipiadwiel Yiim 8SD8IU| [|IM UOHNIOS D JO AJIAIONPUOD BY|

$199})8 ainjnladwal



*8SN J6Y0 1910M P8|[ISIP Yim yinays pup eqoid sy unsi) 9
"so|dwins 8say} Ylim pasiapp s Buyuiodpus [pnupyy ‘seinipiadwis)

Jusiayip Jo ssjdwps Buunspsw UsyM 8SIJIQDIS 0} 10SUBS 8Y} 10§ SUUIL JUBIOYNS MOJY 'S
"uolisod |poIeA D 0} 8sIDJ uay} pub a1Bup ub |b uolNjos 8y} ut 8qoid ey asiBLIW

‘s31qqnq 1ib 89npal 0] ‘Buunspbaw usym 881} 81qaNQg SI JIAQUDYD (180 8y} 8INS SN ‘P
"SJUSWAINSDAW Usamjaq

13J0M DPBYIUSIP UNMm 8sull suoynjos AjAIoNPUOd Mo| 0} YBIY wiol) 1aA0ALDI JusAasld o) '€
‘Buiinspaw

810J6q 8]0y JueA ay} mojaq pup sBuu Jequioyo 1180 8y} 8AOGD SI UOLN|OS 8} DY) 8INSUT 7

‘Buninsnatu usym 8aojd Ul s1 Yipays olspid IDs)d By} 8Ins YD ||

:aoupwlopad wnwido Jo4
*1ajoWl 8y} 0} 1199 8yl 114 “ubisap aipis PI|os ‘ISNqol b soy |89 AlAIONPUOd Bup-¢ syl

uonp|Ipisu]

apinb Buyooysajqno.y

*AD|dsIp 18j8W 8y} UO
Buippal SQL b UIDIGO 0} SUOLONSU] BU} MO||0) PUD J0JOD} paJinbal 8y} 19818s ‘noppal SAJ 104

‘poAD|dSIp 8q [[IM 81j8WIIUBD Jad SUBWSISOIOIW
W U Jjnsel 8y ‘pajonuisu) o e|dwns oy} 8INSDa “UOUN|OS 8|dWDS U| JOSUBS 8SIaWwwW|

aldwns Jo Juawainsnaly

‘uolnjos ajdwos o} 18A0ALIDD jusAaid o} Jajom pajiusip yim AlyBrosoys eqoid eyl USOM b
[ONUDW 8Y} Ul Pajonysul so 8joIqlp)d '€

'8|NpoW 19}eW U0 YIUMS ‘2

*9op|d Ul SI Yipays Jejno Buunsua ‘e|npow Jajaw 0} J0Suss I |

wajsAs Jo uoyniq|0

(wo/swQg 10 Wo/Sweg L ‘wo/se Lyl ‘wa/sryg) uounjos pIopunis g
8p01109[8 AJIAIONPUOD puUD I8N ‘L

juswd|nb3

AIALIONPUOD JO JUBWAINSDA



S B T I F T

*1/6 10 /6w uj passaidxs s Sq1
"wo/Sw 10 Wwa/sH Uy usAlb s1 UoKN[OS D JO AAHONPUOD BY|

ainspaw Jo sjiun

"pasn 810 €090 pup |9y “Ajuowwoy “pippuD)S uoyoiqIIod sy} sndaid o}
pasn |ouslow aduaajer 8y} uodn pasog s10jop) jo 8BUDI D SDY JajaLu 8y "1049D} [DIDWAYIDOW
umouy b yiim uounaldyinw Aq sbuipoel SaL o} paLaAuca a1p sButpoal Aajonpuog

10§d0j SAL

*$310ads |pOIWaYD

d1uol Aq uonnijod eyoaipur ADW YOIUM SPIIOS PBAJOSSID JO UOHDIUSIU0D YBIY D SuDaw
enipA Al b1y o “8jdwoxe 104 “J8jaw 8yl 9JDIGIDD O} PASN UOKN|OS PIDPUDIS Y} Of BAUD]8I
s! epniubow sj| “e|dwos d Jo s8l0ads IIUOY JO UOKDLUSIUOD [DJO} BYJ JO BINSDBW BY §) SIY]

(SaL) spijos panjossiq [pjoy

‘Juswnysuy
ID2UAIDUD UD 8IDIQIIDI 4O SSIPIOPUDIS Of PASN SI DY} UODIUSIUOI UMOUY JO UORN|OS Y

uoyinjos pippun}s
"UONIDLIDA BINiD1adWS} PUD UOHIPUOD BPOLI3Ia BY} S [jam b sBubyd
8} Jo apnyjubow eyy uo spuadap siy] AIAINPUOD BuLaYIp D JO 1BYIOUD Ut paapid pup

UOHN|OS BUO WOH PaAOWal S| |i uaym BuIpDaI 8|qDIS D YIDa) Of BPOIIBIS UD IO} UBXD} B BY ]

awy} asuodsay

[ 1%

‘Mo AisA S| AJIAIONPUOD 8SOUM JajoMm andniyin JO JusLLIBINSDBW 8y} O}
pajiw] Al|p1auaB s} §| "SWYO U] PaINSDaWL S| PUD BNIDA ABAIIIRPUGD oY) Jo 1p20id10al By SI SIU

Atiapsisoy

's850dind aAlDIOAWOD
10} '0,GZ 10 0,02 AllpoidA; “einjpiediuay oYioeds D of paousisjal si Buippal AjiAlONPUOD YID]

ainjpiadwal asualajay

"payonal SI UODSHIgD)S usyM ‘uoloun) podAsy D pIA ‘Apidsip ay) 8zeal} o} Jojpiado

8y} saunbai spow [onupw 8y] “}nsa e|dwios ays aAB o} uazoly usyy si AD|dsIp ay) "8sIIGRIS
0} Buippal 8y} 10} oM Jajaww 8y} ‘JusWaINSDAW 3|dWDS 10} PBjIs|as SI 9POW JIDWOIND 8y} J|
(1onubpolbwolny) jujodpug

‘ainjpiadwaey} yiim ebuoyd m

a1dwns b jo Buippal AitAONPUOD 8Y] “JuBLIND SSDA O} LONNOS D JO AJINIGD YL S| AIIAIIONPUOY
*Ai1o1198]8 JNPUOD |[IM UOKN|OS UJ SUOI DY} S8IDIIPUL SIYL "SUOIJ08Ja JO MOJ) 8yl S| Alouoa)3
Aanonpuo

‘papasu SI Q' | UDY) SS8] JUDISUOD D YJM Josuas D sajdwps AJAIIONPUOD

MO| Jo4 "0’ | upby) JaJnaib Jupjsuod |83 D YjIm J0suas b alinbas Ajialonpuod ybiy o ypm
SUOIN|OS 1189 AIAIIINPUOD D JO S8POIDAI8 BY} UssMaG (UOHNIOS JO) BLUNJOA 8L} SaUlBp SIyL
JUDJSUO9 |39

"goupwiopad wnwydo uojqo o} AppinBas pawiopad 8q pinoys uolpigng ‘sbuipnel
a)dwps jo aBupi pejoadxs 8y} 0} 1S8SO[O SI DY) JUDIGIDI PIOPUD]S D Buisn aauasael jo julod
18440 8uo pup jujod 018z b Bulxly A apo1aa|a ay} Jo AopindID 8y} BuluIbjUIDW JO SUDBW Y
uo|iniq(|09

*8q0Jd ANAIORPUOJ 8U} O] J|Ing 10isiuliay) Buisn AQ paAsIyoD SI SiY) "SUOKDLIDA
ainjpiadwaj 1o} 1981109 0} AJIAIONPUOY paAp|dsip JO JuswSNIPD [DIUBLUNLSUL 2IDWOINY

uojipsuadwod ainypiadwayl djjpwojny

swiaj Jo AIpsso|9



20 /6w 10 uabAxo abpyuadsad so passeidxa 8q o} synsal
smojIp ‘sabupya ainjoradwia) 10} ajpsusdwiod o) Jajawl 8y} Jo AlNIQD 8y} pup ‘diysuciipial syl

(Ui Ul ainoiadwal = ] ‘JUDISUOY SDY = Y 818YM)
14U = Ad

‘Juasaid sajnosjow sob Jo saquinu

8U} ‘u pup 4 ainssaid spb usamyaq diysuonpjas jouotpodold sy sassaidxs My SYS Tv3Al 8ulL
‘uabAxo JO 3YNSSIUd TVILAV aul of jouoidodoid SI YaIym JuaiIng sy} Sjoalep Justunisut sy
MO} JUBLIND D UI S)insal $$8201d |0o110818 Siy] "ebpjjon paljddo syl Aq

8pOoyYIn3 8y Jp padnpal S| puo supiquiaw sy ybnoiyj sesnyip usbAxo Ipjnosjop “apoup pup
8poYiDd ay) $s0190 paan|d si abDJOA JUDISU0D V "uolpsuadwiod sinjpisdwsa) sAlb o) aqoid ey}
Ul pally uayo st Joistwiay) b os ‘ainypiadwal o) pajojal a1 uabAxo jo setpadosd [paisAyd ay)

"aupiquisw sjgnawiad spb b Aq wnipaw ajdwos ayj woip pajpindss
uolinjos apLojyd wnissojod D Ul pajoauL0d A|DO1O89 BID SjusWals asayl wnuyoid 10 pjob
‘JOAJIS 8Q UDJ |DjoW BQOU B8 "8pOUD JBA|IS D PUD SPOYIDI |DJBW 8]GouU D dADY $8qoid usbAxQ

sa|djourld Buypsadg

juawalnspaw uabAxo paajossip jo Eom__w.

RTINS P SV VSUTI DTS SN ISP SE b

*S8OUDISQNS PBJUDMUN JO BOUDIIUS 8y} pejusAald

Ajabip| pup usBAXxo o} J18AD] UCISNYIP WIOHUN 8J0W D PapiAoid Yolym 8poljos|e PeIsnod
-eupIquaL ey Jo Juswdojansp s}0[D pupje i Aq peajos Ajjpieusb som juswLOIAUS
[DINAIDUD By} WOy Sepoltoale sy Buyoejold Jo wejqoid sy ‘SUOLDNYS juewsINSDaW oYloeds
3|pupy O} PaJUBAUI 81am spoyisw snojusbul Aupw pup ‘senssy pup Pooiq Ul punoj s|odiweyd
xa1dwo3 ayj o} ainsodxa josip Aq ‘Jenamoy ‘pebupbyd eiem siplejow 8poosl3 "eoo(d Buioy
sjoaye Buiys ayy Buypnioas 10 Buyjonuod jo Jou ‘sjdwpos enssy Buial eus BuiAind 1o Buyoes
10 supalu AI0JODJSIIDS OU SDM 818y "S8POII08]8 8yl Jo siuswalnbel syy jsaw o} passedoid 8q
10U pnod a|dwos ayj 8duls ‘UODN}IS [DIRAIOUD UD 10} paubisap aq of poy S8poidal3 *s,0v6 L
ay} ul sanssyy BuiAll u) uojsuay usBAxo sinspsw o} AydoiBoiojod esn of unBaq sisiBojoisAud
uaym pahojdwa e1am ‘Ainassw Buiddolp upy; Jayios wnuyoid jo Alpnsn ‘sepoyind pljos

*$39UDJSQNS 18YJ0 JO UOIONPAI BY} ¥SDW PIN0d UOLINPel ASD8 Sii Woy

Buynsas JUaLING 8yl 8SNDJBQ 8IUBIBUBIUI B|GDIISBPUN LD PaIapISUOI SDM UsBAxo ‘pasn aiem
sapoJjos|d Ainasew Buiddoip usym ‘Aydoiboipjod jo sApp AjiDa eyj u] 'SnoLIOGD| PUD MO[S
alam uabBAxo Jo Juawainsnaw pup sisAipup ey} 1o} spoyiew ‘Aydoibolojod jo JusAPD 8y} 810j3g

*AInjusd siyy Buunp siqojibAb usaq Ajuo
aADY SISAIDUD JO SPOYjaW a|Iym ‘0BD SIDBA 0OZ [UuUN 82UBIIS Ul paljiuep! jou som usbBAxQ

‘sjustaInspawl UebAxo Jo souppodull ey} 83uay ‘SyLL|| UIDYE8D

ulynm si ueBAXo Jo uoloIjUBadU0d 8y} usym papoddns ag AJUO UDO 8jl ‘18AaMOH 's|18d Buial|

Ul pasosjal st ABiaus yaIym Aq supaw euy S S8UDISANS JaUlo Yiim uabAxo Jo uolpuiqwo)
“sjusLWale jubpodull jSOW 8y} 0 8Uo s) ‘alaydsowo s,yun3 ay) Jo yyy-suo dn Buigow ‘uabAxQ

uoraNpouU|

uabAxo paAjossig Z NOILO3S



PRI FIVCIV SYPREF N

‘Sjiun 8sey} o} pepeAuoa Ajisoe si uoyaolejow eyl ‘(¢ 1/bw sipnbe wdd
W3/ | st Asuap pinbij uaym) wdd ‘uoyiiw sed suod ein sjiun paisep ey ‘suoyodl|ddo ueBAxo
PaAjOSSIP jsow Jo4 “(mpj s, AiueH) pinby ey} Jaao soB syy jo sinssaid [owod ey o) jpuoiodold
SI ‘UolaDIBIOW D Sb passaldxe ‘Autignios syl “sesibep BuiAiba of pinbi ul 8|gnjos 81D s8sp9
UOIIDJIUBOUOD PUD UOHDINIDS 9, usamjaq diysuoyoley :G ‘B4
(BH wuw) ainssald wajsAg
{BH WwW) 6Inssaid opaydsowly X Bulppay juswnisuj

u

pinbij 8A0QD 41D Ul SO pinby|

U1 8WDs 8y} suipwai ainssaid pinby 8A0QD 11D Ul SD PInbi| _ (BH ww) ainssald wajsAs
Iouod usBAxo ‘pinbij pajosy uj awos s} emnsseid |piod B W) 6Inssaid 91adsowfy X UsDAXQ) JUsdIad paibaIpu] = 20 o (DM
8AD3| $8]qqnq 11D Ybnouyj usa3 uabAxo ‘uolpINIDS %00 L IV CH ) ved W 0 d Peioopdl 0 % 1onioy

| :SMOJ|0} SD sainssaid Jayjo 1o usbAxo Jusalad o} senipa sinsseid joiupd uabAxo Peauod
0} 8PDW 8q UDD UOK281109 8)dWDS "aieydsowW| euo Jo einssaid |Djo} D Jopun si ainjxjw sob
8y} )1 Ajuo pijpA st epow usbAxo jusdlad ey) Ul WalSAS Sjy) JO UOYDIQIDI JID ‘UOSDBI S|y} 104

uabAxo 9, pup esnsseid |oind ussmyaq diysuolip|ay v “Bid

‘ wuw ww 09
%LZ =001 X amu.mmmml— &Lmnoo_xglolwlw
pinby ut °0 w 0ze ww 091
einssaid |DiuDd
10sU8s . losuag
wwoesl =
ainssald {0joL ww 9L =
R\ A\ [/ W\ ainsseid [DI0L
110 8y} Ul %o ainssaid jound 110 8y} Ul °0 einssaud JoiLDd

‘aInipsadwsa} DY) 1D 110 YiIM PaoINiDS 24,00 L 89 (1S PINOM I3JDM 8y} ‘I8nemoy
‘paspaIaap SDY UOKN|OS 8Y} U 11D JO LUOHDIUSILUOD aU| JDUF 8PNIOLID A[BAIINJUL PINOM BUQ

“PInbi] 8y} 8AD3] UBU4 PUD BODLNS BU} O} BSW AlIDNUBAG PINOM $8GANQ | 4aBAYO Jo einssasd jowind ays 0] Buipuodses
850U *JoUIDJUOD B} Uj W0} JID JO $21GQNq ‘110q O SUIBA] 16IDM B} PUD PaDaY | JUIDII0D AJUO SI 105U BY) B0UIS UONIDIIUAUOD UBBAXO 8Us U1 8SDBIOUI PIO} OM) D 39S PINOM JUBLINIISUY
8Ul SV "J3IOM PaIDINIDS JID %00 10 JUIDIUOD D J8PISU “diUSUOLDIeI SIY} 8jousN O] _ DLD 105UBS ol “1BABMOK % L2 IS §1 UaBAX0 8 10 fuaoiod 8ADIa! UL WL OZE O}

sa|qnop os|p ainssaid |pippd 8y} “WW QZG L O} PAIANOP SI wajsAs iy} uo ainssaid (oo} 8y if

‘Aj|njuswiiadxs paulwialep aq

Jsnw djysuoypial sIyL ‘Sesnpiaduwa) SNOUDA | UOHDIUBOU0D PUD UOIDINDS juadiad ussamjaq ‘uabBAxo AQ painquiuod
spjoy diysuoypjal Jupisuod b ‘pinby) usaIb b 104 "ainjpiedwa} oy} 4D pjoy Lo pinby| 8y S WW Q9| 8inssaid SIY) JO % 12 "W 09/ ‘ainssaid oleydsowD b IID JO BWNJOA
uaBAX0 J0 Junowd auy S| Sl ‘pasn Ajuanbaly si 1Dy} JejawnINd JBYIOUD SI LONDINIDS jusdiad D 18pISU0) "a.nssaid |0IO} BU} JO % [ Z SBINaIU0D UsBAX0 Y3jum Ul $8sDB Jo ainiXiWw D SI iy

uolininips IUddIad uabAXQ 9, pup ainssald |pJLDd uaamiaq diysuofiniay



‘swaisAs Buunsosw usbAxo

paAjossIp Jo eBpsn pup uoypiqipd 8y} senidwis Aypaib AAIONPUOD UOKN|OS JO JuBLUBAINSDAW
8y} ‘8J0jalay] "uUONN|OS 8pLOJYI Wnisspjod paydads b 0 dAlD[BI J1BJDMDAS JO AJIAIIONPUCD

ayt uodn pasng s| Ajjups Jo uonuyep ey ‘sesodind |Do)oDId 10} ‘JBABMOH “PASIPIXC
spunodwod 2junbio ||b pup 8pLIOIY O} BPIPOI PUD 8PIWOIQ |[D ‘SBPIXO O} PEUBAUOD Usaq
©ADY S8JDUOGIDD ||D JAYD JajDM U| SPHOS |DIO) 8y} SD A||DUO||IPDI} Pauljap Usag sby AjiuIps

‘AIAJISuss 8poljosa 8anpal Allnaib s[oays Yong ‘epbui 8q O} 8ADY SJ0ay9
ino-Buyps 10} UOID81109 “syinsal UsBAXO PaA|OSSIP UIDIGO O) JAPIO U] 'S|aAs] UsBAXO panjossIp
UO }08}j8 8|QDIBPISUCD D SDY SIBIDM §jSDM PUD [DINJDU JO (Jusjuod yos) yibuays ojuoy syl

Ayuyios

UOIDIJUSIUOD PUD UOKDINIDS % Usamaq diysuoynial jo aouepuadep ainypiedway :£ ‘614

(Wdd) ‘0’0 -
=S
38
3¢
T 2
>
2,61 9,62 2,0

*g)dwWIDs JualayIp Yona 1o} Ajpjualipiadxe paulLLIBap 8q JSNW UOlIDIUSILOI PUD UOHDINIDS
jusated usemyaq diysuolD|al {00X8 8y} ‘8i0}8q PaUOHUBL SY "UOHDIUSdUOS 0} |puolpodold
Alioauy| si uoyoIngos Juadlaed Joyj usss 8q uDI | ‘pausliqpyse aq Apw (wdd) uololusIu0d
puD uoNDINIDS Juadsad usamsq diysuoliD|al 8y} UBY) ‘JUDISUOD P8y 81am sinipiadwa)

ayy )| “Adonua pup ABraus aal) usamiaq diysuolp|el SIWDUAPOWIBY) 8y} AQ 10} PAJUN0JID
aq upo ainyoiadwa) Buisnalour o sasob Jo Ajjianios Buispaioep Jo uouswouayd siyi

ainjpsadwa] snsiap uabAxp paajossid Wdd

ainypiadwa) pup uabAXo panjossip usamieq diysuonoiay :9 ‘b4

anjpiadwa) ¢

(Wdd) ‘'0'd




aqoid 9lupAipg 0| Bi4

olAjo108]9
HOM

spoun By 10 q4

>

supIqUIBW ¢34 epoyjns By EN

"padnpes uebAxo jo Ayupnb ayy of jpuolpodoud s) peanpaid jusing 8y] '8poyjod pup JsA|pio2
Uioq sb sjop Joys 80DKNS b U0 UabAXo Jo uononpes ey) A padojanap s [pljusjod 31UDAIDE
'9p01j0818 YIDID 8L UM SY "epIx0IpAY wnisspjod 8iA|0198]8 Y} PUD ‘PDB| PUD JBAJIS Ajjonsn
810 sapooele 8y "Aunaito Bulbsusdwod ainypiadway sy ajpiado o} 81nos Jemod b spaau
I} "JeAaMOH "jua1ing 211128} uMO sit Seanpoid )l asnboaq ‘sadwis ayj | 8qo.d ojupajob ey

8q0Jd JIUDAIDY 3y

"19sA|pup usbAxo up Joj sispq eyy sapiaoid sy "Unau19 ayj ybnoiyy sjaAny;
luaina [ououodoid D ‘8POYIDI BY) UYM ODJUOD UI SBLOI DY) 8N28JoW UaBAXO 4aDa 104

‘eBowpp woyy sjuswee Bupom

8ui Jo8j01d 0} pionB b Aq pelanod Ajptwiou sy aqosd ey Jo pus losuas 8y} ‘Bun-Q Jaqqni o
}im e201d Ul p[ey suniquisw b AQ PauIDIU0) S| BIAI0LI98]8 BPLOJYD wnisspjod v juswiaInsnail
ainjnJadws} pup uoypsuadwod ainjpradwa) yjoq apinoid sjuewaje Buisuss ainjoisdwa)
'8P0YIDJ Dj8W BIqOU D AQ PBPUNOLINS S| BPOLD JAAYS 8y} aqoid 21ydoiBoinjod |poidA) b U

8qo.d djydniboibjod ayy

8qoud aydoiboipjod :6 ‘B4

uopnjos |0y

Buy 0.

(Iniow ajqou) apoypy (eA)1s) apouy

aupnIquIsy

8qoid eoup|pg usbAxQ :g “Bi4

8p01j98|3
BHiuhd s BRIt A
R
sUDIqWBW
ouswAjod pabBBny (N — C )
| —
: X :
uoyinjos
alon0a|3 8p01I08[3 83UBIBj0Y

'P3iDIqIIDO3I BQ YSNW JusLUNLSUI 8L} ‘PaID|dB] S| JOSUSS B} UBYA "PBINO} SBLI0JAG JO IO} S|
BupiquiaW ayi Ji 1osuss ey Jo juswisopidas Buypyisseoeu Inq ‘eoupusjujow 8qoid o} pasu oyl
Buybuiwie Ayoyussse ‘ssuniquisw jusuptused Ul patiddns a1p syun 8|qojIDAD AjjDjoIaWWwoy

*88108p ewos o} sBuipoal sy saop moy
81dwos Joy) umouys eApy sjuaLupadxa ybnouyy ‘Buiniys 10} peau ey} Buonpas Ageisyj ‘junown
1onba Atsjowixorddn up sejn1aush osio 1t ‘ueBAX0 SaWINsU0) 1189 89uD|Dq UABAXO BUY} BIYM

‘uabAxo panjossip jo ainssaid [piund ay; Jo Jno-pel b o) pausALO09

SI 80UD|DQ S}U} UIDJUIDW 0} ADSSBIBU JUBLIND BYL *[DNDB S| BUDIWIBL 8Y JO SBPIS Yi0q UO
uoisus} UsbAX0 8y} iuN SBNUNU0D UCISNYIP 8Y) "8POUD By} |0 papiauab s uabAxo Jo junown
1UBJDAINDS UD B[IYM 8POYIDI BUY JD PAONPAaI SI PUD BUDIGISW B} ybnouy) sesnyip usbAxo
‘81dwDs D Uy pesiaww] S| J0SUBS BU UBYA “UBBAXO JO Moy 8} UIDJUIDW Of JUBIDIYNS Judling
Buiioa o Buipinosd Ag sapoiosjs 8say) seaup YaIym Jaylidwo aypindas b of |publs sy} spes)
PUD 8pouD pub 8poyIna 8y o} paliddo 8BDJ|OA 8| Sasuas 8poljdele BOUBIBIEI Y “BPIXOIPAY
wnissojod AlpoldAy s1 alAjol08]a 8] ‘Sapoujdsle 881y} SDY 10SUSS 80uD(0g uabAxo sy]

aqouid aaun|ng uabAxg ayy
‘JUBWaINSDAW 8{DINJID JO 8]qodDI S|

4oD3 PUD 'SPOUIBUI UONDIYI} [DIIWSYI UDY] JUBIUSALOD B10W 81D A8y “8qoid SIUDAIDB 8yj pup
o)ydniBoipjod a8y} ‘8dup|pq UsBAX0 8y} 81D 8SN UOWWOI ul siosuas usbAxo Jo sadA saiy) ayy

saqoid uabAxp



[P SO

‘soliddns |DLISNPUI SD J|BM SD JlSaWOp

4O SNJDJS 8U} 8INSDAW O} pesn S| pup siajomelsom Jo yiBues uonyiod eyy sejoaipul Jse}

aog syl ‘(punwep snousBoiyu) usbolyu Jo W) peanpel ey} 8SIPIX0 0} pepasu usbAxo ey}
8InNsDALU OS]0 [|IM || *SUOI snouls} pub apiydins so yons spunodwiod ajupbioul 8s|p|xo o} pesn
1Dy} puD [puBlbW 21uDBI0 Jo uoyDpDIBep |DajWeYd0Iq 8y} Joj peinbes uaBAX0 ey seinspeus

siyy ‘1s8) (Q0Q) pupweq usBAxQ |DoJWeYD0Ig ADP BAY Y} S| uoyDoNddD uowwWwod v

'$$6201d uoyDIeDLP
oy} Jelp suIpwel yoiym ueBAXo [DNPISS! YiiM JoD8I O} Pasn 81p Ualo 8iow jng uolbIensp Jo
pDajsu| Pasn SawiaLLIOos 8ip ajydins wnipos 10 suizoipAy so yans sjuabo Buionpal {pajwayg

“(uolq Jed sund) qdd maj b 0} wdd |pieAss WOolj 16JpMpPas) 18|10g JO UOHDIUBIUOD

uabBAX0 PaAIOSSIP 8} 83NPal UDI UOYDIBDAQ "SUDBW |DoIWeYd pud [paIsAyd Jo UONDUIGUWIOd

0 AQ Ajlonsn ‘pajbal) 8q §SNLU SBODKNS [DBW B} YIIM JODJU0D Uj SpInbi| ey ‘aBownp uoisol109
Alisoa usnaid of ‘juswdinba A1srooas 110 f[am dasp pup siejloq ainsseld UBIY SO yans swaysAs
snoue) w1, Buid, Buisnod ‘spjew o} 8A1so1109 AlyBiy st usBAxo ‘sainjpiadwsy pajpasis Jy

*UO1JDJBD |DOIUDYIBLW JO W0} BwWos Ag pays)dwioddn

Alpnsn st syt "usBAxo paajossip wdd g jsbe| Jo JO [9A8] D UIDJUIDW SN sanbjuydsy
uoysabip Aojdwse yoiym sjupid juswiypss) aiSOAN "1eyow o1upbio Jo uoisodwodap |pinyouU
8yl Uy SPID puD 8yI| SypNbD 18410 puD Ysyj jo poddns ayj 1o} [pHUBSSS S UBBAXO panjossig

‘wdd G 10 ¢ SO MO] SD aq Abw JawWNS 3y}

Ul S8A8| UOYDINIDS B|IYM S18|0M [DINJDU Ul punoj 8q Aow wdd Oz so ybiy Sp suolpiuadLod
J8JUIM Ul JDY} Os ‘paspasoul st usbAXo Jo Ajljignios sy} seinjoiadwa) moj Jy siupjnjjod

uo pasj Asyy sp §t sWwinsuod Ajpssush swisiunBio-oaiw efiym ‘usbAxo sanpord sjup|d oupnbo
89UIs ‘Ayljionb Jo uoNDOIPUI J0BP D USYO S| S18J0M |DINIDU Ul UBBAXO PaAjossIp JO |3A8) 8YyL

m:o__co__an_<.

“auwiejif
Bumiom Jabuoj b aADY uolulep AQ pup pespnjod usym ealaD Ajuo 81 siosuss dlydoiboiojod
‘asn Buunp so [j|8M so 86010s Ul 6ppIBAP [)IM puD SBWI} 30 D BAIIOD 81D $I0SUBS JIUDAIDY

*Josuas o1ydniBoinjod syy jo ubisep eyi Aq pajpulwije
st uolypyidioaid apoylnd ing |j8d 91UDA(DB D ejpAlODEP ApjoInb spnpoid uoyopal sjgnjosu

"sawyy asuodses 8|qouosoes 8AIB o} uily AjsAlples eq
ISnw s10sUas JIUDAIDB Jo SeupIquaW ey} 8snpoeq st siuL ‘il Buptiom 1860} b 8ADY 810j3I8Y)
pup adA} a1upA|DB ayy upyj Jexdiuy AjpoidAy eip siosuss olydoiBoipjod Jo saupiquisw ey}

*apoyjo9 [IDWS S} 0} 8np asiou yndyno jowjujw yim spoped Buo| Joj Ajgpijes

ajpiedo upa Josuas 91ydoiBoinjod eyy "ejqoisun 8q ||im sBuippa) uolpHBD Jusldns INOUYIM
‘sBuippal 8[qDIS 8ASIYSD 0} MOJ) 8jdwDs Jo seyni YBly einbas s10su8s OJUDAIDG JO S8POYIDD
ab1p| sy "adA; peuajaid ey) Josuas aiydoiBoipjod syj eypw seinype) ubisap juopoduwl DiBASS

"fuend
Indino 8y} 18MO] PUD 9IDLNS BPOIJIBIS BAIOD B} 8INP8) PUD BJDUCQIDI PD3] JO dulZ 8jpydidaid
1M juasaid g ADW JDY} 8PIXCIP UOGIDI AuD pup [pep| eq jou Apw 8BDJ|0A painieusb

8U} ‘10A6MOH "We|qosd D OSID Si {189 2{UDAIDB D Ul 8pouD ppe 4o dujz 8y} Jo Buluosiod

‘Ioyjuajod 8poup §o yiys 0 Buisnbo suniquiew ejgoswied sob ey ybnosy)

Buisnyip epiydins usBospAy Aq peuosiod 8q UDI BPOUD 8YY "UOISNYIP JBAIIS AQ 8POYID0

ayy Jo Buypid pIoAD 0} AIDSS808U S| BPOUD JBA|IS PUD BPOYIDD BU§ UBSMIEQ IBIING Y "UBSOYD
aq upd ebpyoA uoypsuojod jpwido up Joy 8BnJUDAPD ey} sby 1osuas dlydoiBolnjed ay)

‘UOHN[OS S8} 8U} W0J) [180 |DDIWBYD014d8]8 8y} 8jpiDdas O}
supIqwa o asn sadA; yjog “abojjoa Buisiiojod o sesn adAy aiydpiBoiniod syl “jolusjod umo
sy 8|DJaUSB 0} J8PIO UJ UASOYD S| WaISAS 8}A|01108]8 pUD 8pOljasle 8yl 8qoid JlUDAIDG suj ul

‘pauIWIelap 8q UDd UabAXo PBA|OSSIP JO UOHDIUBIUOD By} 810ja1ay} PuD UaBAXO panlossIp Jo
ainssaid |oipnd ayy o} [ouolyodoid st uoyonpas siyy woly Buyinsas Juesnd 8yy ‘8poYIDI 8UY} D
paonpal Buieq usbAxo Jojnasjow ypm eidisund |poiwsyo01d8je BWDS 8yl o 8ipiado 10sues Jo
sadAy ytog "8qoid o1ubAIDG pup aiydoiBoinjod b Ussmieq appL eq O} SPY 8d10yd b ‘alonId Ul

£01UDA|D9 Jo 2jydpiBoinjod :aqosd uabAxo up Bujsooyd

8l
8qoid Buojoid o} 1esn sy Aq soupuajuibw eqord seyjo pup BuiBuoyo suniGUBL MOJID YIlyMm
suolpinbyuoa ypaisAyd ui papiaoid AjjpaidAs 81p siosuas 9IUDAIDD 8]QDJIDAL AlIDIOIBWIWOYD

‘3UDIQIBLL Y} Jo juos) Ul 8jdwps pajejdep-uabAxo ayj enowal o) AIDSSBIBU S| JOSUSS

ay} Isnd a(dwps Jo Mo} Snonuluod b ‘usBAX0 SBUINSUOD JOSUBS U} BAUIS 'SUISD] UOKDIAD
sb yans suolpanddo Ainp-Aapey ul usBAxo panjossip jo Bunoyuow wisj-Buol 1o} e|qoifes
1 saypw 4ndino yusund ybiy Si Yiim paulquiod ‘1osuss o1upA|DB ayf jo sssupabBbini sy}



"suoypnony} ainssald oujewolng pun ainjpsadwal
10} 82UDMOJ[D-UOU PUD ‘SUON|OS PIDPUD]S 1981100ul Bulsn AQ pasnpo 1048 UONDIQHDY ¥
*dpo supIqWBW BY}
Jo dn-}as 1081100Ul puUD 8dualaaiul punolByopq ‘AllIDaUI-UOU O} 8NP SI0LB P8jD]al 8G0Id '€
*sa1npa20id JuslaInspawl pup uoyiqlpd woy Builnsal sious 1esn ‘g
‘uoljpsuadwod
ainjpiadway 10 AJIUIDS 1081100U) “AYIDBUI-UOU JBJaW SD YONs SI0L8 pajp|al Juswunisu| " |
1 0] 8np 8q Abw 8seyl

$10113 Juawainsbaiy

AP O U P U

‘pauoHIpU08)
Aliny st ‘dDd suDIqWBW Mau D UM peyly ‘eqoid auy ‘eiAj0108]8 OQ PUD JBJOM PBJISIP Uitm
Buiysom Jeyy ‘punodwod Buiupa)d yum peysijod eq upo 8poYIDI pud BPOUD 8y ] "epIXOIPAY
WNILOWWD %¢ U} JyBjuieno aqoid eyy Bupos Ag pejpuaan(el 8q UDI 8POUD JBAJIS PaYSLID)
v "uolDIqIDY tueisAs Juanald usAe pup Ayatsuss eanpes [lim Bujuosiod siyt “1exiop (8B [1im

11 SBUSILIR} BPOUD 8L SY "20S PuD S°H 0f 8insodxe papuaixe AQ paysIuID} 8q UDI 8POYID 8Y]

Bujysjuins apo.dall

‘uo8U Sb Yans saspb paul ayf yim Buojd ‘sjusweInsoew
UaBAXO UjIM 818pi8jUl O} UMOUY OS|D 81D QS PUD S°H SO Yans sajndejow paspq Inyding

‘s|jene| usbAxo

painspall jM aJapieju] 0s{D ADW ‘9PIX0 OLIU PUD 8PIX0 SNOJJIU ‘8ULI0Ya SD Yyons ‘sasnb Jeylo
jo eouesaid 8y} ‘s|oueipul 8qoid sy} 8BOWDP 0S|D ADW SI|DYID PUD SPIAD ‘sjueAjos Buons
‘Buiupajo 8qoid jo Aauanbal) 8y} aSD6IIU| OS|D |IIM SBJUN|S PUD S|I0 JO JusLuBINSDaW 8Y]

‘ymolb eBio jo Aijigissod eyj 8onpal of Jajom uby}
18401 11D Isiow u $3qosd a10js 0} Jeleq S | 'sBulpDal JoalD |jIm suDIqUIBW 8y} jo Bulpod Auy

S3dualajaiug

"SginuUIW Z 0} SPU0I8S

0€ woly AIDA ADW Juslainspew uaBAxo 104 swyy esuodsal 8y) ‘aas| ueBAxo puo einjpiedwa}
‘uoltpuoo aqoid uo Buipuadeq "aiqois si Aojdsip aul uaym Buippal Jejall 8y} 8xb} pup
SPU02as 09 0} OF 10} JUS "6sNIqDIS 0} einjpiedwis} 8y} mojo pup ejdwps ayy ul 8qord 8y 830|d

so|dwps Bupinspay

“SjusLNISUl UsALP
105s3201d010I ‘Usspow AQ AjjDolIDLLOIND JNO PaILDd S| siajewipiod asay) J0j UONI81I00 8Y]

ainssald d|Jjawoling pup Ajju|pg 10§ UOILIB1I0D

"UOYIN|OS PIDPUDIS
10ap1 8y} sapiacid aiojaieyy pub ‘pajeidap ueBAXo 8LI023Q ouU SBOP ‘BpOYIDI 8yl BulBA0d
‘aUDIqUIaW Y} aPISING JaAD| 1D 8y "ainpadold a|gpiies Ajubiy pup sjduss Yainb o s) |

‘juiod uoypIqIDo usbAxo 018z
8y} ¥98Yd 0} pasn AjjpuoIsnaao si ‘siydins winipos woyy pasndald ‘UOYN|OS PIDPUDIS ¥ "SISDQ
Alipp iojnBai o uo paAoldwa 8q pINoYs UoYDIQHRI JID 8{BuIsS D UOKDJUBWINISUY LISPOW UM

waysAs Jo uoyniIqI0g

juawainspaw uabAxo paajossip Bulouanjjul si0}on4



"AIDssedau sp dpo meu ypm sopjdas pub aBDWDp 10} sUDIqUIBW 8Y) ¥98YD ‘b
‘alAj01100(8

04Q uim Buyiy usum dod subigwawl 8y} 8pisu| $8]qQNQ 11D OU 81D 818y} 8INS YD '€
‘uoynios ueBAX0 0162 ysalj 8SM "UOKDIGHDI 8JDINIIDUI

8SNDJ |)IM SIU} puD 41D 0} pesadxe Ye) JI uabBAxo qiosqp |jIm uoln|os UsbAxo 0i8z syl ‘2
"UO|J08S UOYD{IDISU] 8U) Ul Paqguasep sb syaem g Alaae dpo ey Jj1jes pup

di eyt ubsjo esupwioped wnwydo 104 ‘el YIIM PaysIuID) 8wooaq Aow dij Josuas ey |

1010118 10 Ys166n|s Sawi098q JO ‘8JDIGIIDJ JOU ||IM J0SUAS 8U} |

Buyooysa|qnoi) pup agupuajuib

"sejnuiW oM} SPeeaxe einjpiadws) Woos |0
8} esuodses 8y} uaym juswednides puswwodal em - eBosn uo spuadap sdpd supiqsw
10 Juawiaapjdey saunwioped wnwido einsue o} Juopoduwl | 8aUDUBIUIDW JDjNBaY
"ino Buidip woyy
8iAj0110810 Jusaald o} 1ejom pajilsIp jo sdosp Z 10 | Butuibjuos dpa Buiem eopides asn ey
‘Juswels Buisuss sinjpiaduis)
U} S19A00 DY) Uidep D 0} pasieLUL} ST 10SUS BY} 8ns 8D 's8|diDs 9S8y} YiIm
pesiapp s| Bupulodpus [pNUD 'sajNUIW |DIBASS 6q UDD SIY} S8SDI 8LIOS U - Sainypladwa)
Juaialip Jo sejdwps Bupnsoaw usym 8sij1qDIS 0} J0SUBS 8U} J0) BLUYY JUBIDIINS MO||Y
"(puogas/seyoul 8) puodas/wd oz Ajgiowixoiddo
‘8’| paeds JUD|SUOY D D palls 89 Pinoys 8|dwWDs ey} SiuslWaINSDBaW BuowWw UBYM '€
‘doo Buiyem
11} lou 0Q "payly Ajesoo| dpa eupiquiawl aul yim Ap eiojS "dij J0su8as 8y} UDaJO pub ‘I8|DMm
im esui pup dpd eupiquia ey} saowal 8B0I0LS PaPUBIXe 104 "18jatl 8y} 0} PaJdBLU0D
Iday 8q pInoys 10suas ay} ‘esn eJpIpaLILL] 8|GDUS Of PUD UONDSID|Od UIDJUIDW Of *Z
"Josuas jo dif wolj dod Buiyam snowas asn slojag |

©

0

<

aoubwJopad wnwydo 104

‘pajonyisul

SD 8JD4qIIDY UODSLIDIOd 10} INOY | JO WNWIUIW D MOJ|D PUD J9|aWl 8y} O} JOSUSS {4 'INO unl
0} 8lAjo108]a snjdins Buimol|p ‘Josuss 8y} 0juo dpd aunIGUWaW 8us MaIas Ajjusb pup AjpaIusa
losuas 8y} ploH 's8jqanq 11 BuipioAp ‘dod supbiquisw |1} pup ‘alA[ol0818 OQ UM dij 8suly

"9pOYIDI 8Y) 0} UONUBYD

Joinojund ButAnd ‘usiiod Jeays Jo punodwod Bulups|d apo1josja Buisn Ajinja1nd upajo paysiuIb;
s dij apoJjos|a ayj J| '10suss sy} Wwos dpd supIqUIBW 8Y} MaIISUR asn 810jaq palll 8q Jsnw
Ap paddiys siosuag "abownp jusasid 0} 8100 YiMm 8]puDH "8)1Boi a1p sdpo sublqwaw OQ

uopy|pisuf

apinb Buiyooysajqnoiy

‘18jetl 8y} Uo
paAp|dsip 8q [|m Jinsas 8jdwDs ay] pejonisul s e|dwps eyy ainspajy ‘a|duwins U] 10sU8s 89D|d

a|dwos Bujinsoayy

‘palinbal J1 ainssaid opeWOIDG PUD
Aqtuijos o} 1981100 *POYIB UOKDIGHDD JID BY4 BUISN PejoNIISU| SD JUSWNSUI Y} 8JDIGHDD Z
‘18)8W U0 Yoms ‘1osuss Jo di woyy dod Buiyem saowey |
*AlIDp 18j8W 8y} 8§DIqIIDD ‘AdDINSID 1640816 104

uoliniqiind
"8p04}08|8 Jo uoypsupjod 10} INOY | MOlY ‘¢
‘8INpoW J8jewW 0} J0SUsS I ‘¢
(uayybiueao Jou 0Q :uoynby) 'Ino uni o} siAjod8e snidins Buimo|io
Apog agoud oo doo meios Alueg "sejgqnq 4o eaows: of Ajjusb doo supiquiaw doj 'z
‘8iAl0449818 OQ $Ja1njoDNUDW 8y Buisn (1) pup 10suss Woij dpa auDIqUALL Y MAIOSU 1
'8sn 810§8q pa|l} 8q Jsnw pup Ap payddns aq Apw Josuss ay]
losuas oq dn bujes

uoynjos usbAxo o187 ‘g
apo1j28a O PuD JBIBI |

juswdinby

uabAxo paAjossIp o juawainspa



L8 00¢ ve 06 00l 0c
4] GLL Le €6 S'L Ll
S8 061 Le L6 4 9
88 S5l ve 0ot 00 -

Buiges (1/6) Auyns  (sw) Aianonpuo  Butiias  (1/6) Ayulps  (Sw) AjiAlONpuod

*31qo) Buimoy|o}
8y} 0} 8oUBIB}a} M AjjoNUDW paysn(po a1b siajew JeplQ "Alulips sjdwDs uj SUOHDUDA
10} 8Jpsuadwiod AjpaDWOND SIajaw uBPON "ALUIDS Yim AIDA sjaas] uaBAxo panjossid

Auijos

“UoYDLDA ainjpiadia) PUD UOHIPUCD BPOLIO8I8 Byl SP |jem sp abupyd ay)
40 epnjiuBou sy} uo spusdap siy] 'Jusjuod usBAxo paajossip Bulayip Jo Jayioun ul padpid pup
UOIINJOS BUO WOJ} PeACWa SI §I uaym Buipnal e|gpis b Yonal 0} 8poIjdI8|a UD 10} UsYD} sllll 8YL

awj) asuodsay

'sisAjoup Buunp
sejnoajow uebAxo Jo uoionpal wnwido eAlf epoun pup apoyynd oyl Buiinsus a1Npadold

uojipsiinjod
‘UuoISU8} 1081109 8y} o} pajsn(pp pun ‘doj ey 1o ino daas o} ajhjolj088 8y} Buimolio
‘Apoq 8po.joaje 8y} OjUO pamalds AiMols 8g pinoys dod supiquuall 8y} ‘pajily usym ‘ainjound

IM 1 JO pauajyBiaA0 8q jou PINOYS PUD SJUBWIAIS BPO1IIBI8 8} 18AG PaYDIeLS St supIquIaW
ay] ‘apoun/epoyind o} sajnasjow UabAxo Jo ebossod sywied yoiym ‘supiquisll dLaWA|0d

aunIqua

"payonal S| UoyDSIIQD)S Usym ‘uoyoun) podAsy o oia ‘Apdsip sy} azeal) o} 10jp18do

3y} sa/inba) apowW (pnupwW 8y “Jinsas ejdwios auy aAIb o} uszol} uayl si Apjdsip auy "asiIgDIS
o} Buippal ayj 10} SIIDM Jajaw 8y} ‘Justiainspall 8]dwins 1o} pajoa|as st apOoW S1DWoIND auy J|
(1onupw/apwo;ny) yulodpuy

‘sisA|pup o} Joud dod supiquisw uy padnid uoyn|os

ETNITRETE]

‘anjbiadwa}
JUDJSUOD | LUOKN|OS D Ul PaUIDIUIDW B)IYm 8p0IjI8|8 au} woyy Bulppal ay; uj sabuoyd molsg

Hua

8z

*(wdd) /6w so 10 (0 %) uoypinips abpjuaded
D SD Jayye paInspaw uoynjos snoanbo ui paajossip (CQ) uaBAXo 1DNOBIOW JO JUNOWD ayJ

158} Japun ajdwips U} JO Joy) O} IDJIWIS SI SjUD)

10 ainjpiadwis) ay} ualm pauIniqo aq f|Im siinsal Jalaq aononid U *ajdwos ayj jo AjuiDS 8y}
Ul SUOYDIIDA 10} OS]0 PUD ainssald S1BWOIDG Ul SUOHDIDA 10} pajsnipb aq PINOYS LOIIBIGID
au} Jo jujod puodas ay} Jpyy palaquiawal aq jsnw §| -sounwiopad wnwydo uIbiqo o}
AioinBal pawiopad aq pinoys uoyoiqiod (/6w 0O L / UoyDINIDS %00 L) 8duaael Jo juiod
1ayjo auo pup jujod 018z b Buixy Aq epoilds|a 8y} J0 AoDINDID 8y} BululpjuDW JO SUDSW Y

uojniqing

‘sal1ondoo

Buiayip ylim Usyo ‘punoj 810 SJUDIDA AUDW ‘I8ASMOH "Isa} dOg aui Buunp ajom Jo sidwns
8y} ploy o} pasn ‘Ajiondno W 0GZ JO pup Xoau sspjb punosb o yjim Ajjpnsn ‘ai10q ssojb v

3liog @og

‘poutad Abp 8Alj D 18AC JBJOM JO 8)dWIDS D Ul UOIID |DOIWAYD puD Swisupbio 21qolsn Aq
pasn uaBAXo paAjossIp JO JUNOWD 8U} SBUILLIBIBP YIIUM S8y b ‘pupnwap usbBAxo jpolwayoolg

aosg
80! 0¢z8 L6 ovL L8 099
SOl 008 G6 0cL v8 02¢]
€01 08L 6 00L é8 0z8
00l 09L 06 089 6L 009

Buias  (wuw) ainssaid Buias  (wiw) ainssald Bupies  (ww) alnssaid
‘0|qo} Buimoljo} 8y} 0f 8oUIB)BI

yitm paisnipo Ajjonupu 810 spuswnsul 1apjQ "senjpa ainssald 110 Bulbupyd 1o} ajpsuadwiod
Ailpoyowoino sisjawl ulBpoW ‘ainssald o1jaWwoIng Yim AIDA sjana| uabAxo panjossiq

alnssald Juawoing

'800id UBBAXO PaAjOSSIP BY} Ol ING JoSILLIBY; D Buisn AQ paAaIyaD si Syt “ainjpiadway
U SUOYDLIDA 10} 1081109 0} UaBAX0 panjossIp paAp|dstp JO JuawwSn(pD DIUBNISUI JDWIOINY

uojypsuadwo? ainipiadwa) s1iobwony

swJd} jo Ainssoj9



G6/11 °3 A3y 0200 16 060 €GE0-¥L6-L09-1 0 OPLL-222-008" 1
vsNn
LEBY | WOA MAN “Buiuso)

pajosodioou; bujuioy)

€S9ELY (0€ J0 %20d) 18Y20S UOKN|OS Bsuly
LELELY (0€ 10 %20d) §6yaDs PIDPUDIS AlIAKONPUOI SW 88°Z L
8ELELY (0€ 10 %o0d) 18Yo0S PIDPUD}S AYAIINPUOI STIE LY |
¥Z9ELY W 00G ‘PIOPUDIS AJAONPUOI SW 88°ZL
€29ELY W 00G ‘PIOPUDIS AARONPUO STIELYL |
LZ9ELY 10sues SQL/AHAIONPUOY |
959LLY punodwod Bujuoejo eposydele ‘od !
929¢€LY Z 10 %004 ‘}py juewedpjdes suniquew OQ '
6ELELY (o€ 10 %90d) Joyans uopnjos ueBAxo o187
SZ9ELY Jw 00S ‘uopnjos uabAxo 0187
veSvLYy Jw G X € ‘alAjoydeie 0Q
0Z9€LY josues 0
69ZLLY € J0 %o0d ‘(Hd) suopoun| ojwp1ed e|qoedvjdey

¥£S8LY (08 J0 W 00S X Z) L0°0L PuD 00°L ‘00°¥ HA %20d moquios Jeyng

olseLy (8n|Q) W 00S X Z ‘10°0L Hd uoynjos Jeyng
0LS8LY (moyied) Yw 00S X Z “00°L Hd uounjos Jeyng
0vS8LY (pa1) Yw 00S X Z ‘00" Hd uounjos Jeung
9L9ELY (siey20s peposso z¢ 0 %0d) 0L puD ‘L ‘v HA Noodyinw Hd
TS9ELY (0€ 40 %90d) 4eyaos sayng 01 HA
LGOELY (0€ 10 %o0d) jeyoos Jeyng ¢ Hd
0S9€ELY (0€ 10 %o0d) jeydos 1eynq £ HA
900LLY A0d W GZLX9 IONNE |
6l9€ELY 10suas Hd

‘109 way

:uoyjowoju) Busapio

"PaJI3uU0J S| JOSUaS D uaym |3 poas Aow Aoidsip
ainjo13dwsay ay; pabowop sawoaq juswaja Buisuas ainjosadway ay )i €

‘P8joauUO0D S| JOSUBS D Uaym 3
poa;s Aow Aoidsip ayj jam 10 paBowop saw003q J0§03UL0I JOSUAS 8yl 'z

“Bnid s34 ayy Buisn ¥9ayd Bupjiom s| JajeW AjuaA o] * |
-S1OSuags |ipb 10} m::oo_._wu_n:o._.— [[JF1E1)

"aSN 131J0 J3JOM PaJISIP YiIm PiaIys pub 8qosd ey} uos) £

*(1/6w G>) suoyn|os yibuals JIUOI MO| 10} PAPUBLILLIODA] JOU S| JOSUBS 'Q
‘sa|dwos
953U} Yim pasiapo si Buyuiodpua jonuow sainjosadwaj juasayip Jo

sajdwos Bupinsoaw uaym az\|1qojs 0} JOSUAS BU} JO) BLLY} JUAIIIINS MOJIV 'S
*uoljisod [Do1pIBA
0 04 3si0J uayy puo 3j6uo uo Jo uoyn|os 8y} Ul 8qoid asiawW ‘Sa|qang

110 93npa) 0] “Buinsoaw uaym 831 31GQNG SI JAQLIDYD j30 By} NS AXDW P
*SJUAWBINSDAW UBM|aq JBJ0M PajjlSIp

Ujim 8Sup SUONNIOS AJAIONPUOD MO O} YBiY Wosj 180 A1) juanaid 0] ¢
"8J0Y JUIA By} MOJaq puUD

sBuy Jaquibyd 1139 8y} 8A0QD S1 UOYN|OS Y} NS axDW BulNSDAW UBUM °Z
‘Bupnsoaw

10 BuljniqiDa uaym 8a0|d i S| Pialys 21Sold 103D By} BINS BXOW " |

:asupunsopad wnwydo Jog

Buiueayd 10) aaowai Ao -
prawys ausexd seapd

10Suas AJjAjjonpuod «

"AIDSSa23u S0 (9Z29€ELY
*j00) dod Mau yyim ad0jdas puo aBDWDP JO) BUDIQUIBW 3y} ¥I3YD ¢
"JOSUBS 3y} JO Woyoq
ay| woj suniquiaw ay; ybnoiy; dn Buioo| AQ %29uD "8iA1040818 OQ UIM
Buyyy uaym dod aupiquiaw oy} APISU S3|QQNQ JID OU 91D 2J3Y} 3INS XOW '€
‘uolynjos uabAxo 013z ysalj 8N UOKDIQIDI 3}DINIIDUI ISNDD [|IM
SIy} puD 110 04 pasodxa 3| Ji uabAxo qIosqD |;m uoynjos uabAxo 0laz ayy '
"uol|pjiojsul
Ul paquasap S %3am AJaaa dod Jiyal puo dy pjob / JaAls ayy ysiiod aouow
-jopad wnwydo J04 "paysiuID} 3w03aq |im dy Josuas pjoB/IaAls ayy ‘L
:01J0113 10 ys|B6n|s SaW09aq JO ‘94DIQIIDI JOU |IIM JOSUS Y} J|

Bujjooysa|qnosL pub aaUDUBUIDW

*SY99M ¢ 0} Z AIaAd juawaon|dal
puawwodas am - abosn uo spuadap sdpd auniquiaw jo Juawadn|day
‘gouowiopad wnuwydo ainsua o4 juoioduw) S| 89ubudjUIDW JoING3Y ‘9
*ino Bujhup wouj 84A102309}9 juaaaid
0} 13;0M palisip jo dosp | Bujuiojuod doa Buiyem aoojdas asn Jayy ‘G
“juawaja Buisuas ainjosadway
3y} JaA02 0} (Sayou| G'|) ww O 4SD3)| 0 JO Yidap D 0} pasiawwi St
10SUS 8y} 3Ins DY “Sa|dwos asayy yjim pasiapo si Buyuiodpua jonuopw
"S3jNUjW JDIBA3S 8Q UDD SIY} S3SDI BWOS U| - SaInjoJadway Jualayip Jo
s9|dwos Bujnspaw Uaym aZ)j1qDYS O} JOSUAS Y} 1O} LI} JUBIIIHYNS MOJIY ¢
*(Pu023s/sayoul 8) puodas/wo 0z Alsjowixoiddo ‘3’ paads
{UDJSUOJ D D PaLYS 8 pinoys 8|dwDS 8y} SjuswwaINSDaW Bujow uaym ‘¢
*doo Buiyam jij jou oQ "payly Ajasoo| dod aupIqUIBW By Yim
AIp 210JS “d1} JOSUBS By UD3JD PUD ‘JJDOM UjiM 3SUl PUD dDd BUDIQUIAW
ay) eaowa. aboioys papuajxa J04 ‘UOHDZIDjOd UIDJUIOW |JIM JOSUSS
ayj uy Aiayoq 8|qoabinydal b sp snoy ¢ o} dn 10} paAOWaI 9q ADW JOSUIS
aul ‘JajaW 8y} o} pajoauuod jday aq PINOYS JOSUIS By} SN 3jDIpaWW JO4 '
*J0Suas Jo dij wouj dod Buiyom aaowas asn asopag °|

:aoupuuopad wnwydo Jogd

*SUOIONLSUI OB Ul PaqLIISap SD a}0iqI|0)

*U01§02110j0d 1O} WNWIUIW S3|NUILL OE MOJID PUD JajaW 3y} 0} JOSUIS

114 ino unu o} 3jAj01493}3 snidins Buimoj|o ‘Josuas ayj ojuo dod subiquisw
8y} ma1as Alyuab pup AjjodiuaA 10SUas 3y} PIOH 'sajgang 4o Buipioao

‘dDd 3UDIQIAW [j1) PUD ‘9}Aj01}9313 OQ Yim dij asury "apoyiod piob ey}

0} uojjuao Jojnaiod Buikod “ysijod JaAjls 10 punodwod Bujubad 8posjae
Buisn Ajinjaioo dyj pjoB/1anlis 3y} ysiiod “10Suas ayy Wosj dnd BuDIQWAW
8y} MaJISUN "8sn 81040q pajll) @q snw puo Aip paddiys S| Josuas ay)

*abowop juanaid of 8109 yjim a|puby 81601} 810 SDI BuDIqUIBW OQ
:uoyp||pjsu|
dea bunam Q

/

ol de auesquew 91qeadeidas

losuas uabAxQ paajoss|q «

'SIN0Y Z 10} 1ayng £ HA uj YDOS PUD 13j0M PAJJISIP UM asupy
'9J0101343P 0} S|0IS 8y} 8SNDI ADW S|Y} SD UOYN|OS BUOJ3ID U} JOSUAS
8y} YDOS JOuU O "UO|INjOS 3UOJADD-IAJOM %0G YiIm dif JOSUIS YSOM :JI0 o

*SInoyY Z 40} Jaynq

£ Hd JO W9 Z-| Ul dij }DOS PUD JIJOM DaJIISIP UM 8SUIY "S3INUIW OF JO}
IOH Ui Z Hd 04 paysnipo uoKN|OS uiSdad 2,0 Ul JOSUSS 3Yj ¥DOS :UBJ0Id «
*UODUIWIDIU0D j0/uiajoid “3'f - qInG HA PajoujwDjuo)
'$2|qqngq Jio Aud aaowal o} Ajuab doy
(69ZL Ly 10Q) uoyoun! mau Hasy puo ‘siazaamy Buisn uoyoun| ojwoIad
8y} aAowWay 'Pax0|q SI uokaun| ayy Josuas ay} Jo dij ay; jo sioaddo
10X OU J| "S3jnuiw OZ 40} AIp 110 puD ‘anssyy adlj-jul 0 Buisn Aip dy auj joiq
"SIy} 40} §S3} 01 “uonouN| Ay} ¥901q UDI S3|ALIDS BLOS - UOKIUN| Paxdolg
‘uoyinios 10X ysal)
Buisn 11j21 PUD JaJ0M BAOWBY “S|DISAID BYJ SAIOSSID O} JOJOM PA|ISID LLIOM
@SN puD UOYN(OS |11} PIO 8} 3AOLLIZY *PaJOj0ISIP AW0I3Q ADW Q) BY} JO
‘d)y 10SUaS 3} UO 814as puD dn PiING Abw SIDISAID (DY - SIDISAID |ON $SIIXT
*Buiddoy 8jjuab Aq sejqqnq Jip anowsa - uoyaunf uj 1y
:Aq pasnod 8q Aow 8say) "sBuipoal o103 10 Yup snonuKuod ‘san|oA adojs
MO| ‘3suodsal mojs 3| 8duDwWI0Lad ganpas Aow Bujbo puo esn pabuojold

bujjooysajqnol] pup aIUDUAUIDK

'9104 111} 8y} J0o (WA G°Z) UDU| BUO UIYHM [3A3]
uoNNIOS |1 3} UIDjuIOW SADMIY “Aip 0B 0§ 8p01{23Jd 8} MO|(D jou 0 '
*0,001-0 J0 a6ui ainjosadway D Paaoxa Joy} SUCHNIOS BINSD3W JOU OF ¢
'SINQY OM] JOj Jaynq 0" L | yoos ‘Bujsup
13UV "J9J0M PaJINSIP Uim AjJDIPaLILLI pasul JOSUSS 8y} puo Axoinb uaxoj
8Q pInoyYs SuoyN|OS 8say} U] BPDW SjuBWIBINSDIW “SPOLIAd Papud|xa
104 suoyn|os aisoq 6uous 10 SjUBAI0s 2)uDBIO U) JOSUSS By} BAD3| JOU 0Q 'E
*JUBWIIA BULBJAI
oy} ebowop Aow siyy so 106y UM payoinjos uoKNIOS (DY aSN ou 0q ‘7
"anssy 8aJj-jull D YiM Aip Joiq - dyj Josuas ayy adim jou oq “|
:SUOJD}|W|T PUD SUOKNDIAI]

*(doa Buyyam ayy Uy 19X pajoinios
Buisn puawwodas am ‘sAop g uou} 810w Joy UpBo Pasn 8q JOU |IM JOSUBS
au} 41) Jaynq £ Hd Bujuiojuod dod Bujyam sy 320(das puo ‘ejoy |1t au}
JOA0D 0} BAJI|S JUBA By} UOL}ISOTAI “UOYNIOS 11} JO |9A3] BY} ¥IBYD ‘aSN JALY ‘9
*sa/dW0S 853U} YjIM PasIADD
st Buyuiodpua jonuoy “yibuals 21U0y moj Jo J0 “sainjoiadwaj Jussayp J0
s3|dwps Bulnsoaw UayMm BZ|1IGD}S Of JOSUBS 8y} JO} BLU JUBIINNS MO]IY
'SUOKINYISU| OB 8U} Ul PAQLIIS3p sp Sa|dwDs aINSD3W PUD 3§0IqIIDY S
"PapuaWWoda; jou si Bupjoos pabuojord “sinoy
T 104 184nq £ Hd Jo W z- i dy 3y} Bupypos AQ Josuas mau ayj UOKIPUOD ‘tr
‘uoloun| 91WIDIad 3y} ID S3IQANQ JID AUD 9AOWAL Of J0SUAS 3y} doj AlUaY ‘€
"AibSSa0au §| UOKN(OS DX PPY "BI0UY 1
8y} mojaq (4o} |) WwW GZ UDY} 2I0W Jou S| UOHN|OS |11} 3Y) JOY} 9INS SYOW T
*9l0y |1 ay} 3s0dxa 0} 8A3a|S
JU3A 3U} aplis pup ‘Josuas Jo di woJj doo Bujyam eAowas asn a10jag * |

:9oupwiopad wnwyjdo 104
ded buem e Q
’

- uorounl aweidd aqeaderdas

o100 1y - -~ 8A98IS JUaA

Josuas Hd «

$J0SU3S AJ|AlONPUOD PUD 0Q ‘Hd pappa) pup Bujyy oallp 10}

UOIDULIOJu| JOSUAS




M90 Operating Instructions

The M90 is a portable, microprocessor based, pH,
conductivity and dissolved oxygen meter.

display indicators
temperature measurement -
‘ auto endpoint selected

—— M - stored measurement
: MR - recalled measurement
Cal - calibration in progress

parameter measurement

~— parameter units

—4 TS mg/l %O

-18.6.8

—1 PH BS mv

stores result into memory

recalls stored result

start calibration

on/change to second
parameter/off

start and stop measurement
hold for 4 seconds to change ——
from auto to manual endpoint

Installing the Battery . ..

Remove rubber battery door on the rear of the meter.
Fit battery - alkaline type 9V or equivalent. Make
sure polarity is correct when fitting. The meter must
be calibrated after replacing the battery.

Installing a Sensor . ..

Locate the pins of the sensor in the meter and push
firmly into the meter. The sensor is removed by
squeezing down the catch at the rear and pulling the
sensor away from the meter.

Making a Measurement . . .
pH - remove the sensor wetting cap and slide the
vent sleeve to expose the fill hole.

D.0. - remove the sensor wetting cap. Move the
sensor in a gentle circular motion when measuring.

Cond - immerse probe to halfway point in solution.

Press mode, read, cal or M to turn meter on
and start measurement. Place sensor into solution.
Automatic endpoint detection freezes the display
when plateau is reached; to manually endpoint press
read. Press read again to start new measurement.
Continuous measurement may be selected by
pressing and holding read for 4 seconds. (In this
mode battery consumption is higher and the meter
will not automatically switch off when not in use.)
Return to auto endpoint by pressing and holding
read for 4 seconds.

After use, close the fill hole (pH) and replace the
wetting cap (pH and DO).

Calibrating . . .

For greater accuracy, calibrate the meter regularly.

First Cal Point
Place the sensor in the calibrating medium:

pH pH 7 buffer 7.00 pH (at 25°C)
Cond  Hold in free air 0.00 uS

TDS  Hold in free air 0.00 mg/L

DO Zero oxygen solution 0. %0,

(mg/L O, is calibrated in %0, mode).

Press cal - cal 1 is displayed. After endpointing
the display automatically updates to the calibrated
value shown, or the temperature compensated
value.

If read is pressed after Cal 1 update, the meter
assumes one point calibration only is required.
Samples can now be measured.

Second Cal Point
Place the sensor in the second calibration medium:
pH  pH4or 10 buffer 4.00 or 10.01 pH (at 25°C)
Cond Cond std. Aor B 1413 uS or 12.88 mS
TDS Condstd. AorB 706 mg/L or 6.44 g/L
DO Hold in air 10 mm

above fresh water 100 %0,

Press cal - cal 2 is displayed. After endpointing
the display automatically updates to the calibrated
value shown or the temperature compensated
value.

Dissolved oxygen only

In practice, cal 2 is required more frequently than
cal 1, this is achieved by pressing cal twice to
advance directly to cal 2.

In mg/L O, mode, correction may be made for
salinity and barometric pressure. Press cal - 100
is displayed. Use A and ¥ to adjust the display

according to these tables:
Cond (mS) Salinity (g/L)  Setting
- 0.0 100
6 25 97
1 5.0 95
15 75 93
20 10.0 90
24 125 88
27 15.0 85
31 175 82
34 200 81
Barometric Setting Barometric Setting
Pressure (mm) Pressure (mm)
600 79 720 95
620 82 740 97
640 84 760 100
660 87 780 103
680 90 800 105
700 92 820 108

e.g. if salinity =5 g/L setting = 95
if pressure = 740 mm setting = 97
for both parameters, setting will be 95 x 97% = 92.



Using the Memory ...

5 measurements can be stored in the memory.

Entering a reading into memory

Press M when measurement has endpointed.

M 1 (orM 2-M 5if readings have already been
stored) is displayed indicating that the reading has
been saved. Flashing M indicates memory is fuil.

Recalling memory

Press R - the last saved measurement is
displayed. Press R again to recall the previously
saved measurement. MR 1to MR 5 indicates
which saved measurement is being displayed.

Clearing last memory

In memory recall mode (MR) press M to clear the
measurement being displayed. Only the last
entered measurement can be cleared, i.e. if 4
measurements are saved. the M 2 cannot be
cleared without first clearingM 4 and M 3.

Clearing all memory
Press Runtil M C is displayed. then press M. All
memory will be cleared.

Changing Mode . ..

Press mode to enter the second function of the
sensor. 1.e. pH to mV. conductivity to TDS, %0, to
mglLO..

Press mode again to turn the meter off.

Display Codes/Problem Solving . ..

Using the Test Plug

The test piug 1s provided to test the meter.

Rep-ace the sensor with the test plug and press

read e display should read:

Tllom=zl5 25C=2

£* - ~easurement out of range: check that sensor
"o s mmersed in solution and the wetting
cap s removed (if applicable)

Tz -ca *outof range} check correct calibration

=3 -ca 2outof range } medium is used.

Condition/renew sensor
=4 - sensor disconnected

@

i
&
A
o

low battery voltage

low electrode slope: condition/renew
sensor (pH only)

Default calibration values in memory. Sensor
not calibrated (2 point), or battery replaced
since last calibration

manual endpoint selected (continuous
measurement)

auto endpoint selected

keypad not responding - replace battery and
recalibrate.

Op
1,

10.

erating Hints ...
Use distilled water when transferring from one
solution to another.

Response time is a function of the sensor and
the solution. If the solutions are at different tem-
peratures (or ionic strength — pH only) allow
more time for the sensor to respond.

Avoid handling the sensor tip.

Make sure no large air bubbles are trapped
under the sensor when making measurements.

Do not use calibration standards after the
expiration date.

Wetting caps should contain:
pH - pH 7 buffer; DO - distilled water.

For greatest accuracy calibrants and samples
should be at the same temperature.

pH — keep the electrode filled with the
appropriate fill solution to prevent reading drift.

Conductivity — the sensor shield and probe
should be kept clean. Make sure no air bubbles
are in the cell chamber during measurement.

Dissolved oxygen - the sensor can be removed
for several hours as a rechargeable battery in
the sensor will maintain polarization. For longer
periods the sensor should remain connected to
the meter to maintain polarization and recharge
the sensor battery.

Reordering Information . . .

Item Cat.
Meter only 473617
pH sensor 473619
DO sensor 473620
Conductivity/TDS sensor 473621
Hard carrying case 473622
1413 S conductivity standard (A), 500 mL 473623
12.88 mS conductivity standard (B), 500 mL 473624
Zero oxygen solution, 500 mL 473625
DO membrane replacement kit 473626
pH 7 buffer sachet (pack of 30) 473650
pH 4 buffer sachet (pack of 30) 473651
pH 10 buffer sachet (pack of 30) 473652
pH multipack, pH 4, 7, 10, (pack of 30 assorted) ~ 473676
pH electrode fill solution, 3 x 5 mL 473654
DO electrolyte, 3 x 5 mL 474594
Buffer solution pH 4.00, 2 x 500 mL (red) 478540
Buffer solution pH 7.00, 2 x 500 mL (yellow) 478570
Buffer solution pH 10.01, 2 x 500 mL (blue) 478510
Replaceable ceramic junctions (pH), pack of 3 477269
Meter Specification . . .
Temperature compensation:
pH 0-100°C
Conductivity/TDS 0-50°C
Oxygen 0-40°C
Range Resolution
Temp -0.5°C - 100°C 0.1°C
pH 0-14pH 0.01pH
mv 0-+1000 mV 1mv
Cond 0.00-19.99 uS 0.01puS
20.00 uS-199.9 uS 0.1uS
200 - 1999 pS 1uS
2.00-19.99 mS 0.01mS
DS 0.00-10.00 mg/L. 0.01 mg/L
10.0 - 100.0 mg/L. 0.1 mg/L
100 - 1000 mg/L 1 mg/L
1.00-10.00 g/L 0.01gL
DO 0-200%0, 1%
0-20.0mg/L 0.1 mg/lL

Auto switch off: if not operated for 10 minutes after endpoint.

Memory: up to 5 measurements can be stored.

Coming Incorporated
Science Products Division
Coming, New York 14831
USA

Tel: 1-800-222-7740

473655 Rev. B, 10/93
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GENERAL DESCRIPTION

The Hach Model 16046 Portable Dissolved Oxygen
Meter (Figure 1) measures dissolved oxygen (DO) in
water in the field as well as in the laboratory. The
instrument uses a Clark-type polarographic electrode
as the oxygen sensor and can measure DO in the ranges
of 0-10 and 0-20 mg/L. with the standard membrane.
With a high-sensitivity membrane, the instrument will
operate in the 0-5 and 0-10 mg/L ranges. Rechargeable
batteries provide operating power. Automatic temper-
ature and pressure compensation capabilities are incor-
porated, and a recorder output in the 0-100 mV range
is included. The instrument case has a hinged lid that
can be detached for convenience in the laboratory by
removing the retaining clip from the hinge pin and
sliding the lid to the right.

The electrode method of measuring dissolved oxygen
content is desirable when testing polluted, turbid or
colored waters or waters that contain free chlorine,
thiosulfate and organic chemicals which interfere when

using the popular modified Winkler titration method.

PRINCIPLE OF OPERATION

The Clark-type dissolved oxygen sensor is a
polarographic system composed of a gold cathode
and a silver anode surrounded by a Potassium
Chloride electrolyte solution. See Figure 2. A thin
teflon membrane stretched over the sensor isolates
the sensor from the environment while allowing
gases to enter. Oxygen is consumed at the cathode
and an oxygen pressure gradient is formed across
the membrane, with the pressure on the inside near
the cathode being zero and the pressure on the
outside being equal to the ambient oxygen
pressure. The Teflon membrane offers a resistance
to the diffusion of oxygen to the inside and the
amount which does diffuse through it is
proportional to the oxygen pressure on the
outside. The application of a polarizing potential
to the gold-silver electrode system produces a

current which is proportional to the amount of

-4-

oxygen being reduced at the cathode. Since the
amount of oxygen available for reduction is
directly proportional to the ambient oxygen
pressure, the cell current will also be directly
proportional to the ambient oxygen pressure. The
proportionality constant includes factors of cell
construction and the thickness, purity, and
permeability of the membrane. Because the oxygen
permeability of the membrane varies with
temperature, the oxygen probe requires calibration
at the measurement site if the highest degree of
accuracy is to be obtained. Because of the nature
of the Teflon membrane, ions of dissolved solids
which could affect the performance of the
electrode do not diffuse into the cell. Potential
interferences are limited to reactive gases which are
able to diffuse through the membrane.

Agitation of either the sample or the probe is
required to avoid oxygen depletion at the ambient
side of the membrane. Failure to provide this
agitation will result in low readings or the inability
to achieve a stable reading.

The current that is produced by the
electro-chemical reaction (07 + 2H720 + 4Ag +
4KCl —3»— 4KOH + 4AgCl) in the sensor is
amplified by a thermistor compensated operational
amplifier. The compensating effect of the
thermistor probe allows the temperature of the
solution being sampled to change without effecting
the absolute value of the oxygen that is measured.
The output of the operational amplifier is then
used to drive the internal meter and supply a

recorder output.
OPERATION

Instrument Controls

ZERO CONTROL - Used to zero the meter.
OPERATION switch must be in ZERO position
and probe connected. The zero adjustment should

be checked before each measurement and the
ZERO CONTROL adjusted as necessary.

MODE SWITCH - Used to select mode of
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operation. BATT CHECK position is used only
when checking the condition of the batteries.
Instrument is zeroed and all temperature and DO
measurements are made with the switch in the
OPERATE position. In the OFF position, primary
power is removed from the circuit board.

CALIBRATE CONTROL - Used to standardize the
to compensate for variations in
A
calibration value is determined from Table 1 for

instrument

atmospheric pressure and temperature.
the appropriate temperature and pressure and then
the CALIBRATE control is adjusted to obtain a

meter reading equal to the calibration value.

OPERATION SWITCH - Used to select high or low
DO ZERO function
instrument and TEMP function when taking a

range, when zeroing the

temperature measurement.

BATTERY CHARGER JACK - Used to connect
converter/charger to the battery pack.

RECORDER OUTPUT JACK - Outlet jack for
0-100 mV recorder output signal. Mating recorder
plug is supplied.

PROBE INPUT CONNECTOR - Eight-pin con-
nector used to connect DO probe cable to the
instrument. Plug retainer ring is tightened one-half
revolution clockwise for proper connection.

Operating Procedure, Dissolved Oxygen

The following steps comprise the operating check
list as shown inside the carrying case cover. For
additional details on each of the steps, read the
paragraphs that follow.

1. Prepare probe and connect to instrument.

Refer to Preparing the Probe for Operation.

2. Perform battery check. Refer to Battery
Check.

3. Set MODE switch to OPERATE.

4. Zero instrument. Refer to Zeroing the
Instrument.

5. Take temperature measurement and
determine calibration value from Table 1 for
appropriate atmospheric pressure. Refer to
Taking the Temperature Measurement for
Standardization and Determining the
Calibration Value.

6.  Select desired range and adjust instrument to
calibration value (determined in Step 5).
Refer to Standardizing the Instrument.

7. Place probe in sample solution and read mg/l

DO.
Operating Procedure, Temperature

The temperature of the test sample can be
measured using the dissolved oxygen probe as
follows:

1. Perform steps 1 through 4 of the above
procedure in the same manner as you would

for a DO measurement.

to

Set the OPERATION switch to TEMP.

Place the probe in the test sample and read
the temperature from the bottom scale.

Preparing Probe for Operation

The Hach Oxygen Probe is a sensitive device that
requires proper treatment if measurements of high
accuracy are to be obtained. Only membranes and
filling solution supplied by Hach Company should
be used to ensure proper electrode performance.
Only demineralized water should be used to wash
out the cell to avoid contaminating the cell with
iron and other salts that will downgrade the perfor-
mance of the electrode.

1.  Remove the sensor guard by unscrewing it




from the probe.

2. Remove the o-ring and the membrane from
the tip of the probe.

3. Flush out the sensor cell with KCl solution
several times. It should be noted that some
gases can be reduced at the cathode along
with oxygen. The reaction of SO, and
chlorine, bromine, etc., poisons the cell and
shows up as a tarnish on the gold. This
poisoning can usually be overcome by
periodic wiping of the gold surface with a
clean, lint-free cloth or a'hard paper. Do not
use any form of abrasives to polish the surface
of the gold and plastic.

4. Support the probe in a vertical position.

5. Successively fill the sensor body with the KC1
solution while pumping the diaphragm with
the eraser end.of a pencil or similar soft, blunt
tool. See A, Figure 3. Continue pumping and
filling until no more air bubbles appear and

the gold cathode is completely covered.

6. Select a membrane from the membrane kit
and with one thumb secure one end of the
membrane to the side of the probe—handle
the membrane only by the ends. See Figure 3.

7. With the thumb and forefinger of your other
hand, grasp the free end of the membrane.

8. Using a continuous motion, stretch the
membrane up, over, and down the other side
of the sensor. Stretching helps form the

membrane to the contour of the probe.

10.

11.

12.

Secure the end of the membrane under the
forefinger of the hand that is holding the
probe.

Stretch an o-ring into place. Strive for a taut,
smooth membrane surface. A lax membrane
or one with wrinkles will result in erratic
performance, slow response, and poor
response to mechanical shock. Trim the
excess membrane about 1/8” beyond the
o-ring with scissors. Check to see that the
stainless steel temperature sensor is not

covered by excess membrane.

Due to the porosity of the anode, a small air
bubble may appear under the membrane. New

probes or probes that have been allowed to
dry out will continue to develop bubbles until
the porous anode is completely filled. This is
normal, however, strive for a bubble-free
probe. Tapping the body of the probe is
helpful in removing bubbles. After the air has
been driven from the anode, remove the
membrane refill with KC1 solution, and

install another membrane.

Remove excess KC1 solution and replace the
sensor guard.

A bottomless plastic bottle is provided with the

probe to help keep the KC1 solution from drying

out. Place a small piece of moist towel or sponge in

the bottle and insert the probe into the open end.

Depending upon usage the membranes should be

replaced at least every 24 weeks. If an excessive

amount of bubbles form under the membrane, if

FIGURE 3
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erratic readings are observed, or if calibration is not
stable, the membrane should be replaced.

Battery Check

1.25-volt

Before wusing the

The battery pack consists of six
nickel-cadmium batteries.
instrument, the batteries should be charged for 12
to 24 hours with the charging unit provided. After
the initial charge, the instrument should not be
operated more than 50 hours between charging
periods, and duration of charges should be 12 to
24 hours. Do not leave the charger connected to
the instrument when the charger has been discon-
nected from the AC receptacle.

Check the battery pack by connecting the probe to
the instrument and setting the MODE switch to
BATT CHECK for at least 15 seconds. The meter

needle should remain in the green area.

Zeroing the Instrument

The instrument (with probe connected) should be
zeroed before each new sample measurement as
follows:

I. Set the OPERATION switch to ZERO
2. Set the MODE switch to OPERATE

3. Adjust the ZERO control for a 0 mg/L
reading on the instrument meter.

Taking Temperature Measurement for

Standardization

When the instrument is to be standardized with the
probe in air rather than in a sample with known
dissolved oxygen content, the ambient temperature
in order to select a
calibration value from Table 1. Take the tempera-

must also be considered

ture measurement as follows:

Table 1. Calibration Values vs Temperature and Atmospheric Pressure
MG/L DISSOLVED OXYGEN (100% Humidity)

ATMOSPHERIC PRESSURE ATMOSPHERIC PRESSURE

TEMP 30.51 | 29.92 | 29.53 | 28.54 | 27.56 | 26.57 | 25.59 | 24.60 TEMP 30.51 | 29.92 | 29.53 | 28.54 | 27.56 | 26.57 | 25.59 | 24.60

c in.Hg | in.Hg | in.Hg |in.Hg | in.Hg | in. Hg | in. Hg| in. Hg ‘c in.Hg | in.Hg | in.Hg | in.Hg | in.Hg | in.Hg | in. Hg | in. Hg
775 760 750 725 700 675 650 625 775 760 750 725 700 675 650 626
mm mm mm mm mm mm mm mm mm mm mm mm mm mm mm mm
] 14.9 14.6 144 139 134 13.0 125 120 23 8.9 8.7 8.6 8.3 8.0 1.7 74 74
‘t 145 14.2 14.0 135 | 131 126 121 1.7 24 8.7 8.5 84 8.1 7.8 7.5 7.2 6.9
2 14.1 13.8 13.6 13.2 12.7 123 1.8 13 25 8.6 8.4 8.3 8.0 7.7 15 741 6.9
3 138 135 133 129 124 12.0 116 | 11 26 84 8.2 8.1 7.8 75 7.3 7.0 6.7
4 134 13.1 129 125 | 121 116 | 1.2 10.8 27 8.3 8.1 8.0 17 7.5 7.2 6.9 6.6
5 13.1 128 12.6 12.2 1.8 114 109 10.5 28 8.1 79 7.8 75 73 7.0 6.7 64
6 127 125 123 1.9 115 | 111 10.7 103 29 8.0 7.8 7.7 7.4 7.2 6.9 6.6 6.4
7 124 12.2 120 11.6 1.2 108 | 104 10.0 30 7.8 76 7.5 7.2 70 6.8 6.5 6.2
8 12.1 1.9 1.7 113 ] 110 10.6 10.2 9.8 31 717 75 74 74 6.9 6.7 6.4 6.1
9 1.8 116 1.4 1.1 10.7 10.3 9.9 9.5 32 7.6 74 7.3 7.0 6.8 6.6 6.3 6.0
10 115 | 13 1.2 10.8 104 10.0 96 93 33 75 7.3 7.2 69 6.7 6.5 6.2 5.9
11 13 1.1 1.0 106 | 10.2 9.9 95 9.1 K 7.3 7.2 7.1 6.9 6.6 6.4 6.1 5.9
12 11.0 10.8 10.7 10.3 9.9 9.6 9.2 8.9 35 7.2 71 7.0 6.8 6.5 6.3 6.0 5.8
13 10.8 10.6 105 | 10.1 9.8 9.4 9.0 8.7 36 71 7.0 6.9 6.7 6.4 6.2 5.9 5.7
14 10.6 104 10.3 9.9 9.6 9.2 8.9 8.5 37 7.0 6.9 6.8 6.6 6.4 6.1 5.8 5.6
15 104 10.2 10.1 9.7 9.4 9.1 8.7 84 38 6.9 6.8 6.7 6.5 6.3 6.0 5.7 5.5
16 10.2 | 100 9.9 95 9.2 8.9 8.5 8.2 39 6.8 6.7 6.6 6.4 6.2 6.0 6.7 54
17 9.9 9.7 9.6 9.2 8.9 8.6 83 79 40 6.7 6.6 6.5 6.3 6.1 5.9 5.6 5.3
18 9.7 9.5 9.4 9.1 8.7 84 8.1 7.8 41 6.6 6.5 6.4 6.2 6.0 5.8 5.5 5.2
19 9.6 94 9.3 9.0 8.7 8.3 8.0 1.7 42 6.5 6.4 6.3 6.1 59 5.7 54 5.2
20 94 9.2 9.1 8.8 8.5 8.1 78 75 43 64 6.3 6.2 6.0 5.8 5.6 5.3 5.1
21 9.2 9.0 8.9 8.6 8.3 8.0 7.7 74 4 €3 6.2 6.1 5.9 5.7 5.5 5.2 5.0
22 9.0 8.8 8.7 8.4 8.1 7.8 7.5 7.2 45 6.2 6.1 6.0 5.8 5.6 54 5.1 49




1. Place the probe in the plastic moisture cap
containing a moist towel or sponge.
2. Set the OPERATION switch to TEMP. Allow

the meter to stabilize and take the reading

from the bottom scale.
Determining Calibration Value

is air calibrated, the
the DO

measurement and must be considered. Table 1 is

When the instrument

atmospheric pressure influences
included to simplify the means of compensating
for pressure differences by providing calibration
values for a wide range of pressures over the

operating temperature range of the instrument.

1. Find the current atmospheric pressure for
your locale. Remember that the barometric
pressure readings reported via radio and TV
are usually corrected to an equivalent sea level
value. This is not suitable unless reconverted
back to the true pressure for your locale.
Table 2 or 3 can be used for the reconversion.
To use the tables, find the temperature and
altitude which fits the sampling location most
accurately, and locate the proper correction
The
arrived at by reducing the reported barometer

factor. true atmospheric pressure s
reading by this amount for each 100 feet
(30.5 meters) of elevation, i.e.: Divide the
elevation in feet by 100 (in meters, by 30.5)
and multiply the resulting number by the
proper correction factor. Subtract this final
the

amount from reported barometric

pressure to obtain the true atmospheric

pressure. Use this pressure when selecting the

S

“.

Table Correction Factors For Conversion To
True Atmospheric Pressure (Metric System)

CORRECTIONS IN mmHg/30.5 METERS ALTITUDE

Temp Altitude in Meters

°C 300 600 900 1200 1500 1800

2.78
2.72
2.63
2.54
2.45
2.39

2.73
2.66
2.5¢
2.50
2.41
2.35

-16 290 285
-8 281 276
0 273 2.67
10 2.63 2.59
20 253 249
28 247 2.44

3.01
2.92
2.85
2.73
2.63
2.56

2.95
2.87
2.78
2.68
2.58
2.51

Table 3. Correction Factors For Conversion To
True Atmospheric Pressure (U.S. System)

CORRECTIONS IN inches Hg/100 ft. ALTITUDE
Temp Altitude in Feet
°F 1000 2000 3000 4000 5000 6000
0 119 117 115 113 111 .108
10 117 115 113 1t 109 .106
20 115 113 110 .108 .106  .104
30 112 110 .108 .106 .104  .102
40 .109 .107 .106 .104 .101 .100
50 .107 106 .104 .102 .100 .098
60 .105  .103 .10t  .100 .098 .096
70 .103  .101 .099 .097 .096 .094
80 101 .099 098 .096 .094 .093
calibration value from Table 1.
The error in estimating the atmospheric

pressure by this method is negligible at
altitudes of less than 6000 ft. (1800m). At
altitudes greater than this, or temperatures
beyond the extremes of Tables 2 and 3, the
true uncorrected atmospheric pressure must
be obtained from a Weather Bureau station,

or from a barometer.

Using the temperature reading taken for
standardization and the atmospheric pressure
for your locale, refer to Table 1 and determine
the calibration value. For example, if the
temperature reading was 20°C and the
barometric pressure is closest to 30.31 inches
of mercury, the calibration value would be 9.4
mg/L DO. This factor is used to standardize
the instrument before measuring the test sam-

ple.
Standardizing Instrument

1. Select the appropriate range for the sample to
be tested with the OPERATION switch.

Place the probe in the plastic moisture cap
containing a moist towel or sponge and adjust
the CALIBRATE control to obtain a reading
equal to the calibration value taken from
Table 1. The instrument is now ready to
measure the DO of the test sample.

Laboratory Calibration

Calibration may be accomplished by placing the




oxygen probe into a water sample of known
dissolved oxygen concentration. Such a sample can
be obtained by saturating water with air by
bubbling or by vigorous stirring. By knowing the
temperature of the water and the atmospheric
pressure, Table 1 can be used to obtain the dissolved
oxygen concentration value. Care must be taken to
ensure that saturation of the water with air has
occurred. Approximately 15-30 minutes of vigorous
stirring will cause the water to become saturated
with air. When performing a laboratory calibration,
Hach recommends that the calibration solution be
divided into three separate portions and the three
measurements averaged.

BOD Bottle Probe (optional accessory)

An optional BOD bottle probe is available for the
Portable Dissolved Oxygen Meter which can be used
to measure dissolved oxygen or temperature in a
standard 300-ml BOD bottle. The probe is equipped
with an agitator for stirring the sample solution con-
tinuously. The agitator motor operates on ac power,
and the probe is available in either 115V or 230V
models. Probes with convenient snap-on membranes
also are available. Refer to the Installation Instructions
in the back of this manual.

The BOD bottle probe should be prepared for
operation and standardized according to the instructions
for the preparation and standardization of the standard
probe. When replacing the o-ring, be sure to use the
one specified for the BOD bottle probe.

To use the bottle probe, plug the agitator power
cable into a line receptacle and connect the probe
cable to the PROBE INPUT plug on the
instrument panel. With the agitator turned off,
insert the probe into the bottle until an air tight
seal is formed. The probe must be operated with no
trapped air in the BOD bottle. Fill the bottle to
overflowing and then carefully insert the bottle
probe in the bottle. After the o-ring is past the
narrow part of the neck, gently oscillate the probe
clockwise and counterclockwise until it becomes
seated in the neck of the bottle. This twisting action
will expel any air bubbles trapped by the blunt end
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of the probe. The BOD bottle probe has been

designed to provide a snug fit in the neck of a
standard 300-ml BOD bottle.

Since the temperature-measuring circuitry of the
DO instrument was originally calibrated using the
standard probe, it will be necessary to recalibrate
the temperature circuitry using the BOD bottle
probe. Do this according to the temperature con-
trol adjustment instructions contained in the Main-
tenance Section.

Stirrer Boot - The probe uses a flexible stirring
boot to transmit motion from the sealed motor
housing to the sample. If the boot shows signs of
cracking or other damage likely to allow leaking
into the motor housing, the boot must be replaced.

In fresh water applications boot life is normally
several years, but this may be shortened by
exposure to hydrocarbons, moderate to strong
acids or bases, ozone, or direct sunlight. For max-
imum life, rinse the boot with demineralized water
after use in contaminated samples.

Boot replacement is as follows:
1. Pull off old assembly and clean shaft.

2. Slide on new assembly making sure the top
spring is on the grooved area of the shaft.
A small amount of rubber cement may be
used.

3. Check that thereis sufficient clearance between
the stirrer boot tip and the end of the shaft to
permit turning without binding. The end of the
shaft should extend approximately midway
between the two springs.

Dissolved Oxygen Measurements In Saltwater

The sensitivity of the electrode varies with the salt
content of the test solution. As a result it is neces-
sary to know the salt concentration and what the
oxygen solubility is at that concentration for a
given temperature and atmospheric pressure in
order to accurately measure the dissolved oxygen

content. The nomogram* shown in Figure 4 can be
*Nomogram courtesy of Orbisphere Corporation, York, Maine



